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Qualifications and experience 

1. My full name is Gemma Claire Moleta. I am employed by Bay of Plenty Regional Council as a 

Policy Analyst in the Water Policy Team, a position I have held for three years. 

2. Prior to this I was employed by Harrison Grierson Consultants Limited as a Planner for three 

and a half years. 

3. I have the following qualification: Bachelor of Resource and Environmental Planning 

(Honours) from Massey University, Palmerston North, New Zealand. 

4. Since I have been with the Regional Council, I have worked on water policy issues with a 

focus on the water quality of the Rotorua Lakes and assisted where required with PC 10 as it 

progressed through the development and drafting process. Since notification, I assisted in 

summarising the further submissions in PC 10 and have had a key role in considering 

submissions relating to additional flexibility for the development of, or allocation of nitrogen 

to, forestry land and Māori land. 

5. I have read the Expert Witness Code of Conduct set out in the Environment Court’s Practice 

Note 2014 and I agree to comply with it. I confirm that the issues addressed in this 

statement of rebuttal evidence are within my area of expertise, except where I state I am 

relying on the specified evidence of another person. As a planner I draw from economic 

analysis and research but I am not a qualified economist. I have not omitted to consider 

material facts known to me that might alter or detract from my expressed opinion. 

6. I am authorised to provide this evidence by the Regional Council. 

Scope of Evidence and Summary 

7. My rebuttal evidence is in response to expert evidence provided by Philip Mark Osborne and 

Grant Robert Eccles on behalf of Rotorua Lakes Council (RLC).   

Background materials and reports referenced 

8. In the course of preparing this rebuttal evidence, I have had regard to the following 

documents and materials: 

a. The Section 32 Evaluation Report – Lake Rotorua Nutrient Management Rules Plan 

Change 10. Bay of Plenty Regional Council (December 2015).   



b. The s42A report Lake Rotorua Nutrient Management Plan Change 10. Bay of Plenty 

Regional Council (January 2017). 

c. Submissions by CNI Iwi Land Management, RLC, The Maori Trustee and PF Olsen Ltd. 

d. “Economic analysis of the re-allocation of nutrient entitlements in the Lake Rotorua 

catchment”  prepared by Graeme Doole, Gemma Moleta and Sandra Barns dated 28 

February 2016. 

e. Letter from Philip Journeaux of Agfirst Waikato “Questions relating to changes in NDA 

allowances” dated 14 February 2017. 

f. “Economic and Environmental Analysis of Dairy Farms with Barns” prepared by Philip 

Journeaux and Matthew Newman (May 2015). 

g. National Exotic Forest Description as at 1 April 2015, Ministry for Primary Industries, 

Forest Owners Association and NZFFA 

Under developed, Undeveloped and Underutilised Land 

9. A number of terms are used within the S32, submissions and expert evidence to describe the 

difference between land use and the productive potential of land based on land use 

capability class. The consideration of the relief sought by submitters was based on the 

productive potential of the land from an economic perspective and does not consider the 

social or cultural reasons that land may be underutilised (in an economic sense). This 

assessment focuses on underutilisation on a theoretical basis against sector type. It does not 

consider whether different types of production systems result in underutilised land nor does 

it make any judgement of how choices have been made for example why productive forest 

has been planted on land suitable for other uses.  

10. An assessment of land use vs land use capability class has been undertaken for the PC 10 

Catchment (recognising the Bay of Plenty Regional Council (BOPRC) boundary) focussing on 

whether Māori land is proportionally underutilised compared to the rest of the catchment. 

For the purposes of this assessment the key theoretical assumptions are that any LUC class 

1-4 land is underutilised if it is not in dairy and any LUC class 6 land which is in forestry 

rather than drystock is underutilised. The analysis had a focus on Māori land and forestry 

land given the submissions received. Consideration of a natural capital approach to 

allocation for the entire catchment was already considered through the allocation process 

(see Stephen Lamb’s evidence). 

  



Disproportional Impacts on “Underutilised” Māori land 

11. I have reviewed the expert evidence of Philip Mark Osborne on behalf of Rotorua Lakes 

Council.  

12. I wish to respond to paragraph 43 of Mr Osborne evidence which states “in terms of the 

most affected party, Māori land owners are disproportionately impacted by the 

grandparenting approach to allocation”. Where I have not responded on other issues, that 

does not mean that I necessarily agree with Mr Osborne’s evidence on those issues. 

13. I disagree with this statement and note that Mr Osborne provides no figures or comments in 

support of this statement.  The effects of PC10 on underutilised Māori land were considered 

in the S32 and again once submissions were received as noted in the section 42A report. The 

S32 assessment covered Māori land held in multiple ownership under the Te Ture Whenua 

Māori Land Act 19931. The Regional Policy Statement for the Bay of Plenty (RPS) particularly 

recognises the issues that Māori land in joint-ownership provides for development, in 

contrast to land held in general title. Table 17 of the S32 showed that land use by sector 

over the entire catchment is relatively proportional.  The S32 assessment did not cover a 

consideration of settlement land such as the large CNI forestry block south of Lake Rotorua, 

within the definition of Māori land. An analysis of Settlement land as Māori land is covered 

from paragraph 20. Mr Osborne does not clarify who is encompassed within his definition of 

Māori land owners but does refer to over 25% of the catchment which is the amount of 

Māori freehold land under the Te Ture Whenua Māori Land Act 1993. 

14. Table 1 compares Māori (land held under the Te Ture Whenua Māori Land Act 1993) rural 

land uses with the rest of the PC10 Catchment (excluding DOC land) taking into account land 

use capability class. Key differences are Māori Freehold land has a higher proportion of bush 

and scrub than the rest of the catchment2, however, over 80% of this bush and scrub land 

has some level of protection3.   

15. There is also a lower proportion of LUC class 3 Māori land in drystock and a lower proportion 

of LUC class 4 Māori land in dairy with the balance resulting in a higher proportion of LUC 

class 3 and 4 land in forestry on Māori land.  The proportional difference is equivalent to 

                                                            
1 This is set out in the S32 report under sections 3.1, 6.4 and 11.6. 
2 Refer to Table 1 – Comparing Māori Rural Land Uses (excluding settlement land with the Rest of the PC10 
Catchment (excluding DOC land) taking into account Land Use Capability Class 
3 Refer to Table 2 – Bush and Scrub by Land Use Capability Class, Protection and Ownership 



around 100ha of LUC 3 Māori forestry land changing to drystock and around 300ha of LUC4 

Māori forestry land changing to dairy. If this was to be quantified the additional cost from 

purchasing nitrogen to develop the Maori forestry land to the upper limit of dairy would be 

approximately $8.4 million4in addition to conversion costs (such as ponds, sheds and tracks). 

16. The following pie charts show the percentage of land in each of the five main rural land uses 

for Māori land then for the rest of the catchment excluding Māori land and DOC land. 

 

Figure 1: Maori Rural Land Use (under the Te Ture Whenua Maori Land Act 1993) within the 

PC10 Catchment boundaries. 

 

                                                            
4 Based on a theoretical value of $400/kgN and an increase of 70.3kgN/ha over 300ha. 
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Figure 2: Rural Land Use for the rest of the PC10 Catchment Excluding Maori Land (under the 

Te Ture Whenua Maori Land Act 1993) and DOC land 

Restrictions on the use of land returned to Māori as a result of Treaty settlements 

17. I have reviewed the expert evidence of Grant Robert Eccles on behalf of Rotorua Lakes 

Council.  

18. I wish to respond to paragraph 17 of Mr Eccles’s evidence relating to restrictions on the use 

of land returned to Maori as a result of Treaty settlements has not been adequately 

considered.  

19. I disagree with this statement. It is acknowledged that the effects on underutilised Māori 

land considered in the S32 focussed on Māori land held in multiple ownership under the Te 

Ture Whenua Māori Land Act 19935. However a further assessment was undertaken in 

response to submissions points received by CNI Iwi Land Management Ltd, P F Olsen Ltd, 

Rotorua Lakes Council and The Māori Trustee.  My rebuttal evidence is consistent with the 

section 42A report (to which I was a contributor), and provides further details and 

clarification about the depth of consideration and issues that underpinned the conclusions in 

the s42A report by way of explanation of why I do not agree with Mr Eccles’ evidence on this 

matter.   

Assessment of Māori land including Settlement land 

20. For the purpose of the further assessment, ‘Māori land’ included land held in multiple 

ownership under the Te Ture Whenua Māori Land Act 1993 and settlement land e.g. CNI and 

Ngāti Rangiwewehi Blocks. Within the PC10 boundaries (Lake Rotorua groundwater and the 

BOPRC) boundaries) there are approximately 15,409 ha6 of ‘Māori land’. 

21. Māori have a higher proportion of ownership of steeper land classes, 38% of Māori land is 

LUC class 2-4 and 62% is LUC classes 6-8. Whereas the rest of the catchment (excluding 

Māori land and DOC land) has 50% LUC class 2-4 land and 50% LUC class 6-8 land7. 

                                                            
5 This is set out in the S32 report under sections 3.1, 6.4 and 11.6. 
6 Figure from BOPRC GIS October 2016. Includes other categories in addition to forestry, drystock, dairy, 
grazed trees and bush and scrub. Refer to Table 3 – Māori Land in the PC 10 Rural Area by Land Use Capability 
Class and Land Use. 
7 Calculations based on Table 4 - Comparing Māori Rural Land Uses (including settlement land) with the Rest of 
the PC10 Catchment (excluding DOC land) taking into account Land Use Capability Class 



Settlement land 

22. The CNI Deed of Settlement was signed in 2008 and on 1 July 2009 eight Iwi received 

176,000 ha of forestry land. CNI IHL holds the land until 2043. CNI Holdings Ltd has 

approximately 3020 ha of forestry land and 90 ha of bush and scrub within the PC 10 

boundaries. The forestry blocks are subject to Crown Forest Licences which can remain in 

place until 30 September 2045 but as blocks of land are harvested, they will be returned to 

CNI IHL who will take over responsibility for those blocks of land. It is noted that Rule 11 was 

already operative by the time the Deed of Settlement was signed. 

 

23. The Ngāti Rangiwewehi Deed of Settlement was signed in 2012. Of the Ngāti Rangiwewehi 

Commercial Redress land, there are approximately 127 ha of forestry and 3 ha of bush and 

scrub within the PC 10 boundaries. It is noted that the Ngāti Rangiwewehi Block is only 

partially within the PC 10 boundary and is outside the Rule 11 boundary. 

Land use on Māori land 

24. When settlement land is included within the definition of Māori land the predominant rural 

land use is forestry (5839 ha or 39%)8. Drystock occurs on 31% (or 4,611 ha) of Māori land, 

dairy on 8% (or 1,226 ha) and grazed trees on 4% (or 553 ha). Bush and Scrub covers 19% (or 

2,882 ha, including some gorse) of Māori land however, approximately 81%9  of it has some 

form of protection such as Significant Natural Areas, QEII covenants or BOPRC programmes 

(including Biodiversity Management Plans, Environmental Plans, Environmental 

Programmes, Farm Management Plans and Riparian Management Plans). The above figures 

vary from the S32 figures, as they include settlement land within the definition of Māori 

land, use the PC 10 boundary rather than the catchment boundary and the drystock sector 

incorporates dairy support and cropping. 

                                                            
8 Refer to Table 4 - Comparing Māori Rural Land Uses (including settlement land) with the Rest of the PC10 
Catchment (excluding DOC land) taking into account Land Use Capability Class 
 
9 Refer to Table 5 - Bush and Scrub by Land Use Capability Class, Protection and Ownership 



 
Figure 3: Maori Rural Land Use (including Settlement land and Te Ture Whenua Maori Land 

Act 1993) within the PC10 Catchment boundaries. 

Land use in the rest of the Plan Change 10 Catchment (excluding Māori land) 

25. Figure 4 below varies from Figure 3 of the S32 as it excludes Māori land, uses the PC 10 

boundaries and different sector groupings.  

 
Figure 4: Rural Land Use for the rest of the PC10 Catchment Excluding Maori Land (under the 

Te Ture Whenua Maori Land Act 1993 and Settlement Acts) and DOC land. 
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ha)10. Bush and scrub covers 15% (3,011 ha) with approximately 63% (1897 ha)11 of it having 

some form of protection. In addition to the above bush and scrub, there are 2,706 ha of 

Department of Conservation (DOC) bush and scrub within the PC 10 boundary which is 

excluded from the pie chart above. 

26. As can be seen from the pie charts above when settlement land (which is primarily forestry 

land) is incorporated in the definition of Māori land the proportions in each land use vary 

significantly from the rest of the catchment.  39% of Māori land is in pastoral land uses 

compared to 70% of the rest of the catchment.   

Forest in the catchment 

27. Within the PC 10 boundaries, there are 8,008 ha of forestry land, 5,839 ha (or 73%) is Māori 

land. This can be further broken down to 3020 ha (38%) of settlement land (CNI Holdings Ltd 

and Ngāti Rangiwewehi) and 2692 ha (34%) of Māori freehold land under the Te Ture 

Whenua Act12. The majority of forestry land is located on steeper classes of land (LUC 6-8) 

5,065 ha or 63% with 2,943 ha on LUC 2-4 land. The average age of exotic forest in the 

Rotorua District (not catchment specific) was 15.6 years in 201513, where harvesting of 

radiata pine typically occurs between 26 and 32 years. 

Rotorua Lakes Council Submission 

28. Rotorua Lakes Council submission points 26-9 and 26-11 sought the inclusion of appropriate 

objectives, policies and methods to address underdeveloped Māori land in the catchment. 

29. Waikato Regional Council has provided an objective and policy to provide for flexibility to 

develop Māori land in Proposed Waikato Regional Plan Change 1, which otherwise restricts 

land use change. Waikato Regional Council has modelled the effects of low, medium and 

high levels of land use conversion for tangata whenua ancestral lands and determined that 

sites will continue to meet their short term targets with the modelled land use change 

scenarios. The Waikato outcome will not be the case if all Māori land in the Lake Rotorua 

Catchment was allowed to develop in line with a productive potential (natural capital) 

approach. While there may be the ability to provide some flexibility in the Waikato case, the 

                                                            
10 Refer to Table 4 
11 Refer to Table 5 
12 Refer to Table 6 – Forestry Land by Land Use Capability Class and Ownership 
13 National Exotic Forest Description as at 1 April 2015, Ministry for Primary Industries, Forest Owners 
Association and NZFFA 



crux of the matter for Lake Rotorua is that it is a significantly nutrient constrained 

environment – requiring significant reductions to achieve a sustainable load. The additional 

nitrogen load from a high level of development of Settlement land and Te Ture Whenua land 

is estimated to be approximately 238 t of nitrogen14. There is currently no spare capacity 

within the proposed allocation framework and exceedances beyond the 435 t limit are not 

considered to be in keeping with the purpose of the plan change. Furthermore, no 

discharges shall be authorised beyond 2032 that result in the limit for Lake Rotorua being 

exceeded (RPS WL 6B(c)). 

30. Waikato’s Objective 5 aims to minimise new impediments to the flexibility of the use of 

tangata whenua ancestral lands. Rule 11 already restricted land use change within the Lake 

Rotorua surface catchment and PC 10 actually provides additional flexibility for pastoral land 

that is operating at low nitrogen loss rates (below the allocation range parameters). It is 

noted Rule 11 was already in place when the CNI settlement occurred. In addition, PC 10 

provides for trading which allows some land use flexibility beyond the Healthy Rivers Plan 

Change. 

31. The purpose of this plan change is to reduce nitrogen losses from rural land within the Lake 

Rotorua Catchment, to meet the nitrogen limit of 435 t N/year set by the RPS. Consequently, 

any new provisions which would provide flexibility to develop Māori land would need 

nitrogen to be reallocated from some other source in the catchment to be a realistic option. 

Reallocation to address underdeveloped Māori land was considered in response to 

submission points 54-1 and 54-2 from the Māori Trustee which sought an exemption to the 

plan change rules for owners of underutilised Māori Freehold land. This is discussed in more 

detail from paragraph 35. 

 

32. An alternative option considered in response RLC’s submission points 26-9 and 26-11 was to 

provide an objective and policy to allow for flexibility, to develop forestry land within the 

Lake Rotorua Catchment, provided the catchment targets would be achieved. A forestry 

policy could recognise the issue created by Rule 11, which tied a benchmark to recent 

historical land use practices and the imbalance in ownership of forestry land in the 

catchment (73% Māori owned including settlement land). The policy would provide support 

for land use change where the quality of the land was considered suitable for development. 

                                                            
14 Based on conversion of forestry, non-protected bush and scrub, drystock and grazed trees on LUC class 1-4 
land converting to the upper dairy NDA range of 72.8kg/ha and forestry and non-protected bush and scrub on 
LUC class 6 land converting to lower drystock NDA range of 18kg. 



As with an option providing for flexibility of Māori land, it would be on the proviso that 

water quality targets would be met. 

33. There are 2,943 ha of forestry land on LUC class 1-4 land within the PC 10 boundaries and an 

additional 3,891 ha of forestry on LUC class 6 land15. The additional nitrogen load from a 

high level of development of forestry land is estimated to be approximately 267 t of nitrogen 

(or 177 t N if limited to Maori land only)16. As with an objective and policy option above, 

there is currently no spare capacity within the proposed allocation framework and 

exceedances beyond the 435 tN limit are not considered in keeping with the purpose of the 

plan change. Any flexibility to develop forestry land would need nitrogen to be reallocated 

from some other source in the catchment. Reallocation to forestry was considered in 

response to submission points: 

• 73-2 by PF Olsen which sought a minimum additional 2 kg reduction across the 

pastoral sector (including dairy and drystock sectors) to reallocate to forestry.  

• 49-76 by CNI which sought the inclusion of a restricted discretionary rule, to allow 

for land use according to land use capability for land presently in plantation forest. 

34. Reallocation is discussed in more detail from paragraph 41. One aspect about this option is 

that it could potentially allow for forestry land that is not Māori land to be developed (as 

27% of forestry land is in other ownership, of which 1,095 ha is in LUC class 1-4 land and 884 

ha is LUC class 6 land). 

Reallocation options considered in response to other submitters  

Exemption for the owners of underutilised Māori Freehold land (voluntary participation) 

35. The Māori Trustee submission points 54-1 and 54-2, sought an exemption to the plan change 

rules for owners of underutilised Māori Freehold land (for example by way of voluntary 

participation). CNI further submission points 6-71 and 6-72 supported the Māori Trustee for 

the reasons stated in the original submission. It is noted that the submission points relate to 

Māori Freehold land only.  

                                                            
15 Refer to Table 4 
16 Based on conversion of forestry LUC class 1-4 land converting to the upper dairy NDA range of 72.8kg and 
LUC class 6 land converting to the lower drystock NDA range of 18kg/ha. 



36. Policy WL 5B of the RPS directs Council to allocate among land use activities, rather than 

land owner groups. When allocating to land use activities, regard was given to (a) 

equity/fairness, including intergenerational equity, (d) iwi land ownership and its status 

including any Crown obligation and (e) cultural values amongst a number of other principles 

and considerations. 

37. An exemption for underutilised Māori Freehold land will not assist in achieving the purpose 

of this plan change. To exempt owners of underutilised Māori Freehold land would be 

contrary to Part 2 of the Resource Management Act (RMA) and Policies WL 3B(c), WL 4B and 

WL 5B of the Operative RPS. In order to maintain the 435 tN target, any exemption would 

need to be combined with further reductions elsewhere, to provide for the potential 

development of underutilised Māori Freehold land.  

38. If we assume the greatest level of development is in line with sector ranges under PC 10 

then this would equate to 165 t of nitrogen being reallocated from existing pastoral land in 

the catchment. This is based on conversion of all forestry, non-protected bush and scrub, dry 

stock and grazed tree areas on LUC class 1-4 converting to upper limit NDA for dairy and all 

non-protected bush and scrub and forestry land on LUC class 6 converting to the lower limit 

NDA for drystock. 

39. However, a maximum level of development cannot be assumed, if there are no rules in place 

to control nitrogen leaching on underutilised Māori Freehold land. As such, it would be very 

difficult to determine an appropriate amount of nitrogen to redistribute from the existing 

pastoral blocks (including Māori land in pastoral farming) to ensure the 435tN target is 

maintained. Given the size of the possible nitrogen reallocation, this would be highly 

disruptive to the allocation methodology and catchment economics.   

40. A comparison of Māori Freehold land (excluding Settlement land) with the rest of the 

catchment (excluding Māori Freehold land and DOC land) has been undertaken using the PC 

10 boundaries. As with the previous assessment in the S3217, sector representation is 

generally proportional. As noted previously Māori Freehold land has a higher proportion of 

bush and scrub, however, over 80% of the bush and scrub land has some level of protection.  

  

                                                            
17 Table 17 of the S32 compares Māori Freehold land with the whole of the groundwater catchment. 



Restricted discretionary activity allowing plantation forestry to develop in accordance with 

land use capability 

41. CNI submission point 49-76 sought the inclusion of a restricted discretionary rule, to allow 

for land use according to land use capability for land presently in plantation forest. 

42. Given the target of 435 tN, any rule that allowed for plantation forestry to develop in 

accordance with land use capability would require an equal nitrogen reduction from another 

land use sector within the catchment. There are 2,943 ha of plantation forest on LUC class 1-

4 land within the PC 10 boundaries. If this was to convert to the upper NDA range 

(72.8kgN/ha/yr) for dairy it would equate to 207 t of nitrogen.  If the 3891 ha of forestry 

land on LUC class 6 land was allowed to convert to the lower drystock NDA this would 

equate to an additional 60 tN. The total reallocation from allowing plantation forestry to 

develop in accordance with land use capability could be 267t which is slightly greater than 

the entire on farm reduction required by the rules. A significant change to the PC 10 

allocation approach would be required. 

43. It is noted that the figures above differ from Table 5 of the S42A report.  Table 5 refers to 

140 tN as the amount of N required to be reduced as part of on farm reductions by the rules 

under Overseer version 5.4.  The calculations of possible N reallocation are based on 

Overseer version 6.2.0.  When 140 tN is converted to Overseer version 6.2.0 the equivalent 

volume is approximately 264 tN. 

44. In terms of the allocation principles of Policy WL 5B, this option would enable land use 

appropriate to the land’s natural capacity, however, this would have a high private cost to 

those pastoral blocks required to reduce their NDA even further than the notified version of 

PC 10, irrespective of existing on farm capital investment and existing land use. It would also 

have a high private benefit to those that receive allocation over and above what is needed 

to farm to a minimum sector level or carry out their current land use. 

Reallocation to forestry sector 

45. PF Olsen submission point 73-2 opposed the allocation approach taken in PC 10 and sought 

additional useable or tradable allocation to the forestry sector. PF Olsen sought a minimum 

additional 2 kg reduction across the pastoral sector (including dairy and drystock sectors) to 

reallocate to forestry, so that the existing plantation growing industry would have a 

discharge allocation around 6 kg N/ha/yr with dairy and dairy support bearing the greater 



share of reallocation. CNI further submission point 6-64 supported the PF Olsen submission 

point for the reasons given in the original submission. 

46. In response to the PF Olsen submission, a range of options were considered in relation to 

who would receive extra allocation, how much would be reallocated and from where, what 

would be the impacts of taking it, when would it be received and would the allocation be 

tradable and transferable. 

Who would receive extra allocation? 

47. If forestry was to have an allocation of 6 kg N/ha/yr, an additional 3.5 kg N/ha/yr would be 

required (above the 2.5 kg N/ha/yr under Overseer version 6.2.0). If this additional nitrogen 

was to be provided to all forestry land, this would equate to 28 t of nitrogen. Consideration 

was also given to restricting reallocation to LUC class 1-6 forestry land or a reduced 

reallocation of 14 t of nitrogen. If 28 tN was reallocated to LUC class 1-6 forestry land, it 

would equate to an additional 4 kg N/ha. If an additional 2 kg N/ha was reallocated to LUC 1-

6 forestry land, this would equate to 14 tN. 

48. The reasons for reallocation to forestry would be to allow for some land use flexibility for 

forestry land, acknowledge the impact of regulatory restrictions on land with greater 

productive potential than forestry and recognise the historically low contributions from 

forestry land. Reallocation to forestry could also recognise the imbalance in ownership of 

forestry land in the catchment when Settlement land is incorporated within the definition of 

Maori land (73% Māori owned). 

How much would we reallocate and from where? 

49. Six additional scenarios were modelled by Graeme Doole of Waikato University as a start 

point for determining the potential catchment impacts of reallocating 14 t or 28 t of nitrogen 

(under Overseer 6.2.0) to forestry. The scenarios modelled involve a reduction in the upper 

limit of the existing nitrogen allocations for dairy; a reduction for non-benchmarked dry 

stock; and reductions for a combination of dairy and dry stock. Overall percentage 

reductions were also modelled which were considered a fairer way to reduce NDA rather 

than a blanket reduction, which would hit lower emitting blocks proportionally harder, e.g. 

hypothetically with a blanket reduction (to achieve 28 tN from dairy and drystock sectors) if 

a block was leaching 70 kg N/ha it would have a 2% reduction and if a block was leaching 20 

kg N/ha it would have a 7% reduction. The scenarios would result in existing pastoral sector 



allocations being reduced so that there is less nitrogen available for that particular land use 

sector, which would then be available as a further allocation to forestry. 

What are the impacts of the various reallocation scenarios? 

50. General comments were sought from Philip Journeaux18 regarding the impacts of a number 

of possible reallocation scenarios, which are additional scenarios to those numbered 1-8 

discussed in the evidence of [Professor Doole/Dr Nicola Smith/Sandra Barns/Lee 

Matheson/S32 analysis.] The following summarises key points from the letter dated 14 

February 2017 (Appendix 1). While a further reduction in NDA (to reallocate to forestry) 

relative to the proposed 72.8 kg N/ha/yr would be quite small, the impact is much more 

related to the marginal decrease in N leaching involved. “For farms currently leaching above 

100 kg N/ha/yr, a significant change in farm system would be required to achieve the 

originally proposed NDA level, with much greater effort required to achieve a potentially 

lower NDA.” Abatement costs are usually curvilinear, so the cost can increase steeply the 

greater the reduction required. The viability of farms from a further reduction in NDA would 

heavily depend on the current financial situation of the farm (particularly its capital 

structure) and the skill, expertise and experience of the farmer. 

51. Given the level of reductions potentially required from the various scenarios, most dairy 

farmers “would need to de-intensify their systems by reducing stocking rates and reducing 

the level of bought-in supplements.” These mitigation measures are in line with the 

experiences of the advice and support team who have noted that from 2027, a number of 

dairy farms are proposing to destock, reduce supplements onto the farm and reduce or 

eliminate cropping areas to meet their NDAs19.  

52. Mr Journeaux notes “there are systems that can reduce N leaching significantly; a farm at 

(say) 160 kg N/ha/yr could possibly meet the NDA targets by moving to a fully housed system 

with a cut and carry system for harvesting the pasture. This system though requires a high 

level of capital input, and only tends to be financially viable at a high milk solids payout.” The 

capital costs of a barn (including the barn, associated effluent system, other farm 

infrastructure, machinery and livestock and dairy company shares) could be on average 

between $2,000 and $3,000 per cow based on existing Waikato barns reviewed in the 

“Economic and Environmental Analysis of Dairy Farms with Barns” prepared by Phil 
                                                            
18 Agricultural Consultant at Agfirst Waikato 
19 Information provided by Rosemary Cross – Team Leader, Land Resources BOPRC staff 16 January 2017. 
 



Journeaux and Matthew Newman (May 2015). If a dairy farm had 500 cows, this could 

equate to $1 million to $1.5 million for barn construction. The advice and support team has 

not received any nutrient management plans proposing barns, however, further reductions 

in nitrogen allocation may mean farmers reconsider their mitigation options. 

53. It appears from those dry stock farmers that have already engaged with advice and support, 

that they will meet their NDAs with minimal mitigations required, however, some have 

proposed to reduce their area in cropping to meet their NDAs. It is noted that of those dry 

stock farms that have engaged with advice and support all but one of the farms over 40 

hectares in area are towards the bottom to middle of the dry stock range20.  Mr Journeaux 

suggests that potential further reductions in NDA would require a reduction in stocking rate 

and/or a reduction in the proportion of cattle for those dry stock farms at the higher end of 

the range.  

54. In terms of the impacts at a catchment level, Graeme Doole of Waikato University has 

modelled the economic impacts of six additional scenarios. For all scenarios, regardless of 

the level of friction used (50% or no friction) there are still decreases (by a maximum of 

2.5%) in the total profit after trading, when compared with S8 (the PC10 scenario). Also 

there are generally decreases in profit per hectare after trading for pastoral sectors (with the 

exception of dairy support under 28 t scenarios and dairy under S11). It is noted that these 

decreases in profit after trading and in profit per hectare are generally no worse than the 

pre- plan change data (with the exception of dairy under S9 and S12 which take 14 tN from 

the upper dairy limit). With a 50% trading friction, forestry decreases in area under all 

scenarios when compared with S8, land is converted to pastoral land uses and milk, wool 

and meat production generally increases.  

55. Key conclusions from the Doole et al report are included below, see Appendix 2 for a full 

copy of the report:  

“Model output demonstrates that Scenarios S10–S12 will have a significant impact 

on the variability of profit within the dairy support, sheep and beef, and sheep and 

dairy support sectors; in some instances, around a third of dairy-support units will 

become uneconomic because of their need to purchase nitrogen at an inflated price. 

In comparison, Scenarios S13 and S14 that take a percentage reduction from all 

                                                            
20 Information provided by Rosemary Cross – Team Leader, Land Resources BOPRC staff 23 February 2017. 



pastoral blocks appear to have the least distributional impacts, compared to what is 

expected to occur under Plan Change 10, as notified.” 

“The strategic re-allocation of nutrient entitlements could conceptually address 

limitations on the productive potential of forestry land within the context of Plan 

Change 10 for the Lake Rotorua catchment. However, this analysis highlights that 

the small quantity of nitrogen that is re-allocated within Scenarios 9–14 is unlikely to 

be sufficient to drive significant changes in land use across the catchment when 

broad-scale trading of entitlements is possible. The overall lack of modification 

observed in model output, relative to those outcomes reported in Parsons et al. 

(2015), highlights that foresters who receive additional nitrogen-leaching 

entitlements are predicted to most likely sell them. This arises from the value of 

these entitlements in the market and the limited size of the new allocations, which 

are likely too small to allow the profitable intensification of land that is currently 

forested.”  

“This evaluation emphasises that the liquidity of the market for nutrient entitlements 

is of primary importance for determining the cost of the regulatory program. 

Simulated frictions in this market lead to significant price distortion, with the optimal 

price of nitrogen climbing by more than seven times. This leads to sub-optimal 

management decisions across the catchment, regardless of the specific structure of 

the proposed allocation program. This directly affects the capacity for the incentives 

fund to purchase nitrogen, while also augmenting the variance of pastoral income 

through harming the capacity for producers to cost-effectively offset higher leaching 

losses.” 

When would it be received? 

56. If reallocation occurred in 2017, this would allow small areas of forestry to change land use 

from 2017, sell nitrogen to the incentives board or retain the nitrogen until a later date. I 

have not attempted to predict what forestry land owners would do with any additional 

nitrogen reallocated to them. However, given the amount of nitrogen per hectare to be 

reallocated is less than that required to change to low NDA dry stock, it is assumed that 

smaller blocks will have limited options until trading becomes a controlled activity in 2022. 

Larger forestry blocks such as CNI could consolidate their reallocated nitrogen to convert a 

portion of their land, e.g. if 3.5 kg N/ha/yr was allocated to all forestry land, CNI would 



receive an additional 10.6 t N which could be used to convert 150 ha of forest to the upper 

dairy range, 682 ha of forest to lower dry stock or sold to the Incentives Board for $4.2m 

based on a theoretical value of $400/kg. 

57. If the reallocated nitrogen was to be sold and not available until 2022 or 2032, there would 

be a negative impact on the incentives board. The incentives board needs to have completed 

its transactions in the catchment by 2022. Removing 14 t or 28 t of nitrogen from the market 

makes the Incentives Board target of 100 tN more difficult to achieve. In theory, advance 

purchases/contractual arrangements could be made by the Incentives Board however, the 

Incentives Board would be competing in a wider market (where reductions are being 

required at that point in time) with greater risk to the Incentives Board being able to achieve 

its targets. As such, any reallocation of nitrogen to forestry land should occur in 2017 to 

reduce the risks to the Incentives Board. 

Would the allocation be tradable or transferable? 

58. The Waikato Regional Council included two rules21 which provided for an additional 2 kg of 

nitrogen per hectare to undeveloped and forested land in the catchment, with a maximum 

cumulative amount to be allocated (14.1 t). The nitrogen was not transferable across land 

boundaries and there has been limited take up of the additional nitrogen22. It is assumed 

that the non-transferable nature of this allocation has limited the number of applications. 

59. If reallocated in 2017, there is the possibility that some of the reallocated nitrogen could be 

purchased by the Incentives Board (prior to 2022) which would assist in achieving the 

Incentives Board’s target of preventing 100 tonnes of nitrogen entering the lake. The 

catchment modelling of the different scenarios undertaken by Graeme Doole, indicates that 

profit after trading for the catchment is greater than total profit under all scenarios. The 

benefits and costs of trading have been considered under section 10.7 of the S32. If 

reallocation was to be considered any reallocated nitrogen should not be limited in terms of 

trading. 

  

                                                            
21   Rule 3.10.5.4 and 3.10.5.5 of Variation 5 Lake Taupō Catchment 
22   Jon Palmer Waikato Regional Council, phone call 5 October 2016 



Plan Change 10 as notified 

60. The analysis of PC 10 below now considers the effects of Māori land including both 

Settlement land and land in multiple ownership under the Te Ture Whenua Māori Land Act 

1993. 

61. As notified, the use of land for existing low intensity farming activities (LR R7) is permitted as 

long as certain conditions are met. There is some flexibility within LR R7 to intensify this 

land, to the level of 71% of the nitrogen loss rate generated by the dry stock reference file 

(the notified version of the plan change refers to 68% of the reference file but submission 

point 56-8 seeks a change to 71% for the reasons specified in the submission). 

62. In addition to this, properties which have lower nitrogen losses than the sector ranges, are 

allocated an NDA at the bottom of the range, although their actual losses are lower than 

this. In the S32 report, an assessment of these properties shows an estimated additional 

8.91 t nitrogen, would be attributed to Māori land that was benchmarked as Pastoral 

Drystock and Pastoral Dairy Support. Under the allocation methodology for drystock, Māori 

land has more of the increases in NDA and less of the decreases required in NDA compared 

to the rest of the catchment. 

63. Under LR R8, the use of land for farming activities is a controlled activity on 

properties/farming enterprises less than 40 ha in effective area, subject to conditions. It is 

possible that some low intensity farming enterprises that haven’t been benchmarked will be 

able to intensify, as all properties/farming enterprises are given allocations in relation to the 

average NDA for their sector (under Schedule LR One). However, the number of low 

intensity properties affected by this is unknown. 

64. Under LR R10, the transfer of nitrogen loss entitlements between properties is a controlled 

activity. This rule allows any land within the catchment to develop through purchasing 

additional nitrogen loss entitlements after July 2022. 

65. Under LR R2, plantation forestry and bush and scrub are permitted activities with no 

nitrogen application restrictions. Unstated within this rule is the ability to apply fertiliser to 

increase plantation productivity. This matter was considered during the rule development 

process but it was not clear that there was an issue that was required to be addressed via a 

rule. For example, the loss rates may not be significant and fertiliser application may not be 

effective in the Rotorua Catchment. 



66. As notified, any land use change or intensification of an existing land use that does not meet 

the permitted or controlled rules, will require consent as a non-complying activity under LR 

R12. Given the intent of Plan Change 10 and the Integrated Framework, is to significantly 

reduce the nitrogen load into Lake Rotorua, applications that seek to increase nitrogen loss 

under this rule are likely to be declined. 

67. Outside of the rules but as part of the framework that recorded which part of nitrogen 

reduction is delivered via rules and which via other means, the gorse conversion project 

provides funding for gorse control, site preparation, fencing, planting, weed and pest control 

and independent legal and forestry advice. Conversion of gorse to forestry provides a 

development opportunity for undeveloped land within the catchment. The majority of gorse 

in the Lake Rotorua Catchment is on Māori land (approximately 347 ha)23 mostly on land 

classes 4, 6 and 7. The gorse conversion project aims to reduce nitrogen entering the lake by 

30 t (under the integrated framework) by converting large areas of gorse to forestry, with a 

budget of approximately $2m24. Seventy four hectares of Māori land is already under a gorse 

agreement and a further 33 ha of Māori land for conversion is with the owners for signing25. 

More is expected to be able to develop into forestry under this part of the programme. 

68. In summary, flexibility for intensification and development of underutilised Māori land, is 

restricted to those blocks of pastoral land that are operating at low nitrogen loss rates 

(below the allocation range parameters) and those that choose to enter the trading regime. 

With regards to undeveloped land, the development of bush and scrub areas to plantation 

forestry is permitted under LR R2 and, outside of the rules, assistance to convert areas of 

gorse to forestry is available through the gorse conversion project. 

69. Retaining the notified PC 10 approach to Māori land will retain the above benefits, and the 

relative allocations agreed as part of the collaborative Integrated Framework via the 

Stakeholder Advisory Group. That process is discussed in the S32 report and the evidence of 

Stephen Lamb. When Settlement land is considered within a wider definition of Māori land, 

land use within the catchment is less balanced. In particular, 73% of forestry land is Māori 

land and PC 10 does not provide any land use flexibility in line with land use capability class, 

for the development of that land within the allocation framework. 

                                                            
23 Gorse area based on Gorse_2016 GIS data as at 13 October 2016.  All areas in this layer where the land use 
was indicated as something other than gorse has been removed under the assumption that these areas have 
been planted or the gorse removed. 
24 Low Nitrogen Land Use Fund Investment Plan, BOPRC http://www.rotorualakes.co.nz/vdb/document/1426  
25 Figures from Richard Mallinson Senior Land Management Officer, September 2016. 



Summary of options considered in relation to restrictions on “underutilised” Māori land including 

land returned to Māori as a result of Treaty settlements. 

70. Objectives, policies and methods to address underutilised Māori land in the catchment, 

without requiring reallocation, are not considered to be in keeping with the purpose of PC 

10. This option will not achieve the 435tN target by 2032, will not uphold the Integrated 

Framework which seeks to reduce annual catchment loads to achieve the sustainable lake 

load and it will not uphold RPS Policy WL 5B which requires contaminants to be allocated 

within the limits set in WL 3B.  Reallocation is considered a more realistic option and the 

possible size and scale of reallocation has been quantified.   The volume of nitrogen that 

would need to be reallocated to allow forestry or Māori land to develop in accordance with 

land use capability is 267t or 165t, respectively.  In the case of forestry land the volume of 

nitrogen reallocation would be greater than the entire on farm reduction required by the 

rules under Overseer version 6.2.0. These options conflict with the allocation principles of 

immediate impact, existing land use and farm capital investment and the StAG principle of 

no windfall gains. Furthermore, nitrogen reallocation amongst sectors at this scale would be 

a significant departure from the way in which Council has negotiated and worked with the 

community and stakeholders to date, to identify an appropriate allocation methodology, and 

in developing the integrated framework.  

Comparing PC 10 as notified against reallocation to forestry (as requested by PF Olsen). 

71. The above options have been compared against the allocation principles of Policy WL 5B and 

those agreed by Council resolution with StAG. A more detailed description of each allocation 

principle is included in Appendix 7 of the Section 32. With regards to equity and fairness, an 

additional allocation (of 28 tN) to forestry recognises the historically low nitrogen 

contributions of forestry to the problem of poor lake water quality, and the opportunity cost 

from restricted development in the future. PC 10 as notified recognises the existing on farm 

investment within the catchment and the significant reductions already required to meet 

the 435 tN limit. Both options have merit in terms of equity and fairness and neither option 

will result in big windfall gains or losses. 

72. The extent of the immediate impact on existing pastoral land could be slightly greater with 

reallocation to forestry than PC10 as notified. The 2032 nitrogen discharge allowance for all 

pastoral blocks will be affected by any reallocation to forestry (dependent on the 

reallocation methodology). The reductions would be staged over three five year periods.  As 



discussed in paragraph 50 the impacts of reallocation are related to the change at the 

margin.  Abatement costs can increase steeply where greater reductions are required. 

73. Public costs and benefits are the same for both options. Under PC10 as notified, the cost to 

forestry land owners is restricted to opportunity cost, where the costs to pastoral land 

owners are associated with mitigation costs to reduce nitrogen losses. With the reallocation 

to forestry option there will be a private benefit to forestry land owners and a private cost to 

those pastoral blocks contributing the nitrogen for reallocation. When calculating the 

benefit to forestry landowners, 28 t of reallocated nitrogen is worth $11.2m based on a 

theoretical value of $400/kg N. The economic modelling prepared by Graeme Doole for 

reallocation to forestry suggests that regardless of the level of friction used (50% or no 

friction) there are still decreases (by a maximum of 2.5% or approximately $400,000) in the 

total catchment profit after trading, when compared with PC 10 as notified. The level of 

allocation can impact land value.   

74. The majority of forestry land in the catchment is in Māori ownership (under the Te Ture 

Whenua Māori Land Act 1993 and Settlement acts). There are benefits to Māori owned land 

in forestry from reallocation but costs for Māori land pastoral blocks which will contribute to 

any nitrogen reallocation to forestry. In terms of cultural values, both options seek to 

improve water quality within Lake Rotorua. 

75. With regard to resource use efficiency, both options encourage good practice to reduce 

nitrogen leaching and the retirement of marginal land but do not enable land use 

intensification appropriate to the lands’ natural capacity. However, the reallocation to 

forestry option recognises the limitations on forestry land in a small way, with additional 

allocation above that required to farm to a minimum sector level or carry out their current 

land use. 

76. Both options recognise existing land use and existing on farm capital investment. PC 10 as 

notified has a greater emphasis on these criteria, whereas reallocation to forestry tries to 

incorporate the productive potential of land, the historically low contributions of forestry 

land to the problem of poor water quality and the imbalance in Māori ownership of forestry 

land. 

77. With regards to ease of transfer, both options primarily use baseline data Council already 

has from Rule 11 benchmarking, to assist in calculating a property’s NDA. Members of the 

public have already sought advice and support from Council based on the notified version of 



the plan change. Any reallocation to forestry would require that information to be revised. 

The additional reduction on pastoral land uses from reallocation to forestry may mean some 

land use activities are no longer viable and changes to the integrated framework could affect 

stakeholder buy-in, and run counter to the resolution of Council to support this framework 

(and allocate the funding to N-reduction outside of the PC10 rules).   

78. With regards to the StAG allocation criteria, neither option will generate any major windfalls 

for any sector, both recognise existing investment and land use and do not reward practices 

with high nutrient discharge. PC 10 as notified has the least overall economic impact as 

indicated by the modelling undertaken by Graeme Doole. 

Conclusion 

79. The request to provide flexibility in the use of underutilised Māori owned land, or provide a 

higher nitrogen allocation to forestry has been carefully considered by Council staff, and I 

have provided the details and explanation of why I disagree with the evidence asserting a 

lack of consideration or unfair impact. As with the S42A report it is recommended that 

submissions requesting increased flexibility in land use or reallocation of nitrogen are 

declined by the Hearing Panel. 

80. Fundamental to this recommendation is the fact that reallocating nitrogen would undermine 

the Integrated Framework, which was developed through a collaborative process with the 

Stakeholder Advisory Group (StAG). The economic and subsequent social effects on existing 

pastoral activities from nitrogen reallocation have not been considered by StAG or by the 

wider community as part of the plan change process.   



Table 1: Comparing Māori Rural Land Uses (excluding settlement land) with the Rest of the PC10 Catchment (excluding DOC land) taking into account Land Use Capability Class. 

LUC Class
Catchment 

wide TTW land
Excl. TTW 

land 
Catchment 

wide TTW land
Excl. TTW 

land 
Catchment 

wide TTW land
Excl. TTW 

land 
Catchment 

wide TTW land
Excl. TTW 

land 
Catchment 

wide TTW land
Excl. TTW 

land 
Catchment 

wide TTW land
Excl. TTW 

land 
2 17 6 11 5 5 0 0 0 0 78 75 3 392 190 203 492 275 217
3 438 147 291 612 231 381 79 12 67 830 149 680 2592 483 2109 4551 1022 3529
4 1781 944 837 2326 1024 1301 506 258 248 1532 185 1348 4499 1294 3205 10644 3705 6939
6 2298 1100 1198 3891 1096 2794 517 205 312 2117 749 1368 6350 2230 4120 15173 5380 9793
7 1054 538 516 1121 324 797 152 11 141 160 67 93 1119 372 748 3607 1312 2295
8 304 54 250 53 12 42 80 31 49 7 7 96 43 53 541 140 401

Total 5893 2789 3104 8008 2692 5316 1335 517 818 4725 1226 3499 15048 4611 10437 35008 11835 23173

LUC Class
Catchment 

wide TTW land
Excl. TTW 

land 
Catchment 

wide TTW land
Excl. TTW 

land 
Catchment 

wide TTW land
Excl. TTW 

land 
Catchment 

wide TTW land
Excl. TTW 

land 
Catchment 

wide TTW land
Excl. TTW 

land 
Catchment 

wide TTW land
Excl. TTW 

land 
2 4% 2% 5% 1% 2% 0% 0% 0% 0% 16% 27% 1% 80% 69% 94% N/A 56% 44%
3 10% 14% 8% 13% 23% 11% 2% 1% 2% 18% 15% 19% 57% 47% 60% N/A 22% 78%
4 17% 25% 12% 22% 28% 19% 5% 7% 4% 14% 5% 19% 42% 35% 46% N/A 35% 65%
6 15% 20% 12% 26% 20% 29% 3% 4% 3% 14% 14% 14% 42% 41% 42% N/A 35% 65%
7 29% 41% 22% 31% 25% 35% 4% 1% 6% 4% 5% 4% 31% 28% 33% N/A 36% 64%
8 56% 39% 62% 10% 8% 10% 15% 22% 12% 1% 0% 2% 18% 31% 13% N/A 26% 74%

Percentage of 
sector 47% 53% N/A 34% 66% N/A 39% 61% N/A 26% 74% N/A 31% 69% N/A N/A N/A

Percentage of 
land area 24% 13% N/A 23% 23% N/A 4% 4% N/A 10% 15% N/A 39% 45% N/A 34% 66%

*TTW land - Land held in multiple ownership under the Te Ture Whenua Māori Land Act 1993

Grazed Trees Area (ha) Pastoral - Dairy Area (ha) Pastoral - Dry Stock Area (ha) Total

Bush and Scrub Area (ha) Forestry Area (ha) Grazed Trees Area (ha) Pastoral - Dairy Area (ha) Pastoral - Dry Stock Area (ha) Total

Bush and Scrub Area (ha) Forestry Area (ha)



Table 2: Bush and Scrub by Land Use Capability Class, Protection and Ownership

LUC
Catchment 

Wide TTW land DOC
Rest of 

Catchment
Catchment 

Wide TTW land DOC
Rest of 

Catchment
Catchment 

Wide TTW land
Rest of 

Catchment
2 18 6 1 11 3 0 1 2 15 6 9
3 444 147 6 291 241 91 6 144 203 56 147
4 2425 944 645 837 1991 779 645 568 434 165 269
6 3527 1100 1229 1198 2859 877 1229 754 668 223 445
7 1622 538 568 516 1325 453 568 304 298 85 213
8 563 54 258 250 514 52 258 203 49 2 47

Total 8599 2789 2706 3104 6933 2252 2706 1974 1666 537 1129

LUC
Catchment 

Wide TTW land DOC
Rest of 

Catchment
Catchment 

Wide TTW land DOC
Rest of 

Catchment
Catchment 

Wide TTW land
Rest of 

Catchment
3 5% 5% 0% 9% 54% 62% 100% 49% 46% 38% 50%
4 28% 34% 24% 27% 82% 83% 100% 68% 18% 17% 32%
6 41% 39% 45% 39% 81% 80% 100% 63% 19% 20% 37%
7 19% 19% 21% 17% 82% 84% 100% 59% 18% 16% 41%
8 7% 2% 10% 8% 91% 96% 100% 81% 9% 4% 19%

Percentage 32% 31% 36% 81% 81% 100% 64% 19% 19% 36%

TTW land - Land held in multiple ownership under the Te Ture Whenua Māori Land Act 1993

Assumptions: 
Protected: DOC Public Conservation Land, Significant Natural Area, QE II Covenant, Ngā Whenua Rahui or BOPRC 
Programmes - BMP, E Plan, E Programme, EMP, EP and Farm Plan
BOPRC Programmes - data taken from the proposed registered polygons.  Actual data cannot be used to identify actual area 
protected

Total Bush and Scrub Protected Scrub and Bush Not Protected Bush and Scrub

Total Bush and Scrub Protected Scrub and Bush Not Protected Bush and Scrub



Table 3: Māori Land in the PC 10 Rural Area by Land Use Capability Class and Land Use
Area in ha

Land Use Adjusted 2 3 4 6 7 8 lake town Grand Total
Bush and Scrub 5 140 975 1045 530 54 6 12 2769
Crop 101 73 21 2 1 198
Cut and Carry 17 26 5 3 51
Forestry 5 518 1325 3007 973 12 1 13 5853
Fruit Crop 0 0
Gorse 2 9 49 232 52 2 347
Grazed trees 0 12 293 185 11 31 0 1 533
House 3 10 4 3 1 0 1 22
Lake or waterway 0 0 0 0 1
Non-productive 0 2 5 4 8 1 1 3 23
Pastoral (Dairy) 75 149 185 745 66 0 4 1224
Pastoral (Dry Stock) 70 383 1254 2100 330 43 3 35 4219
Reticulated Housing 1 0 0 1
Roading 0 1 6 0 0 7
Urban Open Space 0 1 3 0 0 3
Wetland 6 71 17 60 3 2 0 158
Grand Total 286 1394 4138 7391 1973 141 14 72 15409

Analysis done 13/10/2016
Assumptions: PC 10 is the Rural area inside the Bay of Plenty Region

For these areas of gorse the land use from the Provisional NDA layer has been changed to Gorse
Pastoral (Dairy Support) has been included with Pastoral (Dry Stock)
Includes land under the Te Ture Whenua Māori Land Act and under Settlement Acts

LUC_Class

Gorse area based on Gorse_2016 GIS data as at this date.  All areas in this layer where the land use was indicated as something other 
than gorse has been removed under the assumption that these areas have been planted or the gorse removed.



Table 4: Comparing Māori Rural Land Uses (including settlement land) with the Rest of the PC10 Catchment (excluding DOC land) taking into account Land Use Capability Class

LUC Class
Catchment 

wide Māori land
Excl. Māori 

land
Catchment 

wide Māori land
Excl. Māori 

land
Catchment 

wide Māori land
Excl. Māori 

land
Catchment 

wide Māori land
Excl. Māori 

land
Catchment 

wide Māori land
Excl. Māori 

land
Catchment 

wide Māori land
Excl. Māori 

land
2 17 6 11 5 5 0 0 0 0 78 75 3 392 190 203 492 275 217
3 438 147 291 612 518 95 79 12 67 830 149 680 2592 483 2109 4551 1309 3242
4 1781 1009 772 2326 1325 1000 506 294 212 1532 185 1348 4499 1295 3204 10644 4108 6536
6 2298 1127 1171 3891 3007 884 517 205 312 2117 749 1368 6350 2230 4120 15173 7318 7856
7 1054 538 516 1121 973 148 152 11 141 160 67 93 1119 372 748 3607 1961 1646
8 304 54 250 53 12 42 80 31 49 7 7 96 43 53 541 140 401

Total 5893 2882 3011 8008 5839 2169 1335 553 782 4725 1226 3499 15048 4611 10437 35008 15111 19897

LUC Class
Catchment 

wide Māori land
Excl. Māori 

land
Catchment 

wide Māori land
Excl. Māori 

land
Catchment 

wide Māori land
Excl. Māori 

land
Catchment 

wide Māori land
Excl. Māori 

land
Catchment 

wide Māori land
Excl. Māori 

land
Catchment 

wide Māori land
Excl. Māori 

land
2 4% 2% 5% 1% 2% 0% 0% 0% 0% 16% 27% 1% 80% 69% 94% N/A 56% 44%
3 10% 11% 9% 13% 40% 3% 2% 1% 2% 18% 11% 21% 57% 37% 65% N/A 29% 71%
4 17% 25% 12% 22% 32% 15% 5% 7% 3% 14% 5% 21% 42% 32% 49% N/A 39% 61%
6 15% 15% 15% 26% 41% 11% 3% 3% 4% 14% 10% 17% 42% 30% 52% N/A 48% 52%
7 29% 27% 31% 31% 50% 9% 4% 1% 9% 4% 3% 6% 31% 19% 45% N/A 54% 46%
8 56% 39% 62% 10% 8% 10% 15% 22% 12% 1% 0% 2% 18% 31% 13% N/A 26% 74%

Percentage 
of sector 49% 51% N/A 73% 27% N/A 41% 59% N/A 26% 74% N/A 31% 69% N/A 43% 57%

Percentage 
of land area 17% 19% 15% 23% 39% 11% 4% 4% 4% 13% 8% 18% 43% 31% 52% N/A N/A N/A

TotalPastoral - Dry Stock Area (ha)

Bush and Scrub Area (ha) Forestry Area (ha) Grazed Trees Area (ha) Pastoral - Dairy Area (ha) Pastoral - Dry Stock Area (ha) Total

Bush and Scrub Area (ha) Forestry Area (ha) Grazed Trees Area (ha) Pastoral - Dairy Area (ha)



Table 5: Bush and Scrub by Land Use Capability Class, Protection and Ownership

LUC
Catchment 

Wide Māori land DOC
Rest of 

Catchment
Catchment 

Wide Māori land DOC
Rest of 

Catchment
Catchment 

Wide Māori land
Rest of 

Catchment
2 18 6 1 11 3 0 1 2 15 6 9
3 444 147 6 291 241 91 6 144 203 56 147
4 2425 1009 645 771 1991 831 645 515 434 178 256
6 3527 1127 1229 1171 2859 902 1229 729 668 225 442
7 1622 538 568 516 1325 453 568 303 298 85 213
8 563 54 258 251 514 52 258 203 49 2 47

Total 8599 2882 2706 3011 6933 2330 2706 1897 1666 552 1114

LUC
Catchment 

Wide Māori land DOC
Rest of 

Catchment
Catchment 

Wide Māori land DOC
Rest of 

Catchment
Catchment 

Wide Māori land
Rest of 

Catchment
3 5% 5% 0% 10% 54% 62% 100% 49% 46% 38% 50%
4 28% 35% 24% 26% 82% 82% 100% 67% 18% 18% 33%
6 41% 39% 45% 39% 81% 80% 100% 62% 19% 20% 38%
7 19% 19% 21% 17% 82% 84% 100% 59% 18% 16% 41%
8 7% 2% 10% 8% 91% 96% 100% 81% 9% 5% 19%

Total 34% 31% 35% 81% 81% 100% 63% 19% 19% 37%

Analysis done 3/11/2016

Assumptions: Protected: DOC Public Conservation Land, Significant Natural Area, QE II Covenant, Ngā Whenua Rahui or BOPRC Programmes - BMP, E Plan, E Pro
BOPRC Programmes - data taken from the proposed registered polygons.  Actual data cannot be used to identify actual area protected
Māori land includes land under the Te Ture Whenua Māori Land Act and Settlement Acts

Protected Scrub and BushTotal Bush and Scrub Not Protected Bush and Scrub

Total Bush and Scrub Protected Scrub and Bush Not Protected Bush and Scrub



Table 6: Forestry Land by Land Use Capability Class and Ownership

LUC Class
CNI Holdings 

Ltd.
Ngati 

Rangiwewehi 
Māori Freehold 

Land
Rest of 

Catchment Grand Total
2 0 0 5 0 5
3 269 18 231 95 612
4 214 87 1024 1000 2326
6 1888 22 1096 884 3891
7 649 0 324 148 1121
8 0 0 12 42 53

Total 3020 127 2692 2169 8008

LUC Class
CNI Holdings 

Ltd.
Ngati 

Rangiwewehi 
Māori Freehold 

Land
Rest of 

Catchment
3 44% 3% 38% 15%
4 9% 4% 44% 43%
6 49% 1% 28% 23%
7 58% 0% 29% 13%

Total 38% 2% 34% 27%
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