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Executive Summary
Maniapoto has a goal of “developing and growing the Maniapoto tribal estate by stimulating the
Maniapoto and Regional economy”. To underpin this objective, the Maniapoto Māori Trust Board
(MMTB) secured funding from the Ministry of Primary Industries (MPI) through the Sustainable
Farming Fund (SFF) to undertake a high-level scoping study and a series of ancillary tasks.
MMTB commissioned six Crown Research Institutes to undertake high level assessments of the
biophysical resources across the Maniapoto rohe – Nga Aho Rangahau O Maniapoto (NAROM). The
Māori project name (“threads of research”) properly conveys the concept and requirement for
various strands of information to be brought together in an organised and logical manner to fashion
or create something of use. These assessments provided a broad scale characterisation or
description of the resources, and demonstrated how these resources may be analysed using
technology such as Geographic Information System (GIS) software.
These broad scale assessments demonstrated where biophysical resources had the potential to
support alternative agricultural uses. A “farm-scale resource assessment modelling framework”,
which incorporated a “resource hazard assessment” was developed to conceptual stage to
demonstrate how even broad-scale information may be used to guide decision-making. It could be
regarded as an initial assessment technique, able to differentiate “likely winners” from other less
suitable options. Application of this framework fell outside of the scope of this project.
Detailed decision making requires farm-scale information. This information cannot be derived from
broad-scale assessments, and requires on the ground investigation in most instances. The separate
strands of work by the individual CRI teams identified important information that should be
considered in future decision-making:

Broad scale assessment of Māori-owned land in the rohe


Māori land comprises approximately 82,000 ha (~10.3% of the rohe), is divided into
approximately 1,529 individual units, of which more than 50% are 3 ha in extent or
smaller.



Relatively simple assessment of these blocks using well-established Land Use
Capability indices indicates:
−

The bulk of Māori-owned land is likely to be subject to limitations such as erosion,
flood-proneness or other limiting characteristics.

−

Such limitations need to be confirmed by more detailed inspection before specific
land uses are ruled out. Niche opportunities may exist that exploit microclimate
or other favourable factors.

Geological resources


Coal, limestone, aggregate and coastal iron sands are potentially exploitable resources,
but extraction and transport costs are likely to be high and competition from alternate
sources exist.



The hazard information derived from the broad-scale assessment has immediate use
for all landowners in the rohe, providing indication of hazard-prone areas. These

Nga Aho Rangahau O Maniapoto - bringing together the "Threads of Research"
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potential hazard risks should not be regarded as a replacement of expert, on-site
hazard assessment.

Biophysical resources across the rohe


This broad scale assessment provided a good understanding of biophysical
characteristics such as soils, land forms and climate, which are prerequisites for
identifying where specific horticultural land uses could occur.



Pastoral land use is dominant across the rohe at present, occupying 55% of land
(approximately 437,000 ha).
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−

The proportion of Māori land in pastoral farming cannot be determined accurately
at present with the information available.

−

Pastoral and forestry currently occupy 98% of land across the rohe – this is likely
to represent Māori owned land use as well.

−

Two case studies identify the level of information required to guide decision
making; this includes information regarding soils, slopes, fertility status,
infrastructure, and existing land use.

−

On-farm assessment and expert knowledge is required to interpret some
information and assist with decision making.

Broad-scale information was utilised in a series of land resource capability assessments
to assess the horticultural potential in the rohe:
−

After considering the climate and soils resources of the rohe, approximately 18%
of the rohe (144,000 ha) was identified as likely to be suitable for horticulture.

−

Approximately 8,323 ha across all Maniapoto-owned blocks meets Land-use
Capability (LUC) criteria or suitability, and exceeds climatic constraints, i.e., is
likely to be suitable for horticulture.

−

Although the region most suited for horticulture extends across the rohe in a
south west to north east along the Mokau River valley through to Te Awamutu,
other niche areas undoubtedly exist where microclimates are favourable.



The large number of small land parcels will require partnership between land owners
and industry so that costly infrastructure and skilled resources may be used efficiently.
Examples from other regions should be considered.



More detailed information regarding water resources (and potential water quality and
quantity limitations), climate change impacts and potential regulation to achieve
environmental benefits (e.g., water quality improvement) should be considered
carefully before making investment decisions.



Partnership between land owners, researchers, industry bodies and consultants is
required to obtain the information required for good decision-making.



Assessment of biophysical resource in terms of forestry indicated:
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−

Potential exists for approximately 190,000 ha of forestry in the rohe.

−

Currently less than 50,000 ha of forest exist, of which 90% is radiata pine.

−

Indigenous forest covers 257,700 ha of the rohe.

−

Although radiata forestry is predicted to be profitable across most of the rohe, the
small block sizes, high planting and maintenance costs, and costs of road access
will limit the viability on small blocks.

−

Recent research suggests that potential exists for plantation forestry using native
species.

−

Several other non-forest species were identified for more detailed assessment to
provide non-wood products – these included ginseng, kawakawa and goldenseal,
which have pharmaceutical application.

−

Partnership, targeted research and expert assistance will be required to realise
some of this potential and to address future issues such as disease risks and
climate change impacts.

Consideration of water resources in the rohe indicated several potential constraints to
land use change:
−

National and regional resource management policy has identified a requirement
to achieve certain attribute states; these are likely to require improvement in
water quality, which in some cases may require reduction in abstraction of water
from rivers and groundwater.

−

Currently surface water resources across most of the rohe are at or near full
utilisation; there is potential however for pumped storage of excess water,
harvested during the winter season – this option would be subject to resource
consent.

−

Future land use change may require detailed water resource availability
assessment, and/or detailed climate assessment.

−

The impact of climate change on future water resource availability, climate and
horticultural disease and pest status should be part of the detailed assessment for
all proposed land use change options.

−

Expert guidance or assistance is recommended for any land use change likely to
require abstraction of surface and groundwater where resource consent is likely.

Economic analysis of several preferred land use change options
MMTB initially requested an assessment of five land resource opportunities – apiculture,
aquaculture, forestry, horticulture and milking goats. The aquaculture option was not pursued
because opportunities for aquaculture in the rohe in the foreseeable future were negligible.
The remaining four examples were used for detailed economic analysis, in part demonstrating how
regional-scale resource data may be used to assess the economic viability of various land use change
options. Specific capacity, infrastructural and environmental constraints were considered, as were
Nga Aho Rangahau O Maniapoto - bringing together the "Threads of Research"
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cultural and social values. The outcomes of the assessment were estimates of net return from the
proposed land use options relative to those derived from existing land uses. The analysis included a
“realistic land use mix scenario”, which assumes that some Māori-owned land may be used for each
of the identified land uses. The results of this scenario are summarised below:
Land use opportunity Assumed new area (ha) Net gain in annual farm profit ($)
Mānuka honey

14,000

3,220,000

Dairy goats

2,500

16,193,150

Horticulture

2,500

12,198,894

Forestry

10,000

6,516,313

Total

29,000

38,128,357

This scenario indicates that annual farm profits in the rohe could be increased by approximately
$1,300/ha/yr.
The economic analysis reinforced what other resource assessments identified:


The benefits of partnership with other land owners to access or share key resources,
skills and infrastructure.



A requirement for detailed on the ground assessment prior to making an investment
decision.



Recommendation to utilise expert opinion to provide information and assist with
interpreting policies and riles, and make resource consent applications.

This project has provided a template or blueprint indicating how broad scale resource assessments
may be used to guide decision making, but also identifies the limitations of such assessment. At
some point in the decision-making process there is a requirement for focused detailed investigation.
This scope of the requirement will depend on the investment opportunity and should be considered
on a case by case basis.
How these detailed assessments should be undertaken fell out of the scope of this project –
recommendations for undertaking these assessments in a follow-up implementation project are
provided.
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Introduction

The Maniapoto rohe is on the western side of the central North Island (Figure 1-1, left-hand panel).
The southern boundary of the rohe extends from the west coast due east to Taumarunui, north east
to the Hauhangaroa Range, north in an arc toward Ohaupo, where it intersects with the northern
boundary which extends in an arc from Kawhia Harbour.
The rohe falls primarily within the Waikato region and incorporates much of the Waipa River
catchment. A significant area in the south falls within the Manawatu-Whanganui Region (Horizons
Regional Council), and incorporates the headwaters of the Whanganui River. The south west corner
falls within Taranaki region and incorporates much of the Mohakatino River catchment. The coastal
Herangi Range is separated from the ranges of the eastern border of the rohe by the Mokau River
valley, which discharges in the southwest corner of the rohe, and the Waipa River, which flows in a
northerly direction and crosses the rohe boundary in the northwest. The terrain rises steeply either
side of this reasonably undulating floodplain. The human population density is greatest in the
northwest, centred on the towns of Te Awamutu, Otorohanga and Te Kuiti.
Within this area of approximately 794,000 ha, Māori land is distributed in a highly fragmented and
uneven manner, as indicated in Figure 1-1 (right-hand panel).
Maniapoto has a goal of “developing and growing the Maniapoto tribal estate by stimulating the
Maniapoto and Regional economy”. To underpin this objective, the Maniapoto Māori Trust Board
(MMTB) secured funding from the Ministry of Primary Industries (MPI) through the Sustainable
Farming Fund (SFF) to undertake a high-level scoping study.

About this report
This section provides an overview of the project and introduces some of the participants.
A project team comprising staff from MMTB (the client) and six Crown Research Institutes (CRIs)
undertook a series of meetings with representatives of the iwi in Maniapoto rohe. These hui served
three purposes:


to describe the project and its objectives



to obtain feedback from iwi members



to invite interested land owners and trustees to become involved in the various phases
of the projects; involvement could include:
−

becoming one of a number of land blocks where future land use options are to be
considered in detail

−

becoming better informed regarding the project objectives and methodology, or

−

choosing to become more involved or making use of the project findings in the
future.

The six CRIs involved in the project were contracted to provide specialist resource assessments in the
first phase of the project. During the second phase of the project, this information was considered
from the perspective of decision-making. The latter focused on making the information that had
been collated useful – able to assist Māori land owners when selecting and implementing new or
additional land uses. Factors such as:
Nga Aho Rangahau O Maniapoto - bringing together the "Threads of Research"
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“risk assessment” (more correctly consideration of limitations in future land use
imposed by the natural environment)



identifying the limitations of broad scale-resource assessments, and



understanding what would be required for detailed, block-scale assessment, would be
increasingly important.

In the final phases of the project, the broad-scale resource assessment information and economic
assessment were integrated to assess several promising future land use scenarios from an economic
perspective.
Each CRI produced at least one broad scale resource assessment report with associated maps and
diagrams. One of the challenges to the science team, client and their stakeholders was
understanding how the information derived from each report could be combined to make decisions.
There were also difficulties associated with understanding the limits of usefulness associated with
biophysical data, or how to deal with the uncertainty inherent in all spatial data. The Māori project
name (“threads of research”) properly conveys the concept and requirement for various strands of
information to be brought together in an organised and logical manner to fashion or create
something of use. An example is the assembly of individual wool or cotton fibres into strands of
thread or yarn, and ultimately weaving many strands together to create a length of cloth or material.
This process involves taking elements that are relatively simple, and assembling them together to
create something that is increasingly complex; as this process proceeds, the value of the materials
increases greatly. The task of the CRI team was therefore one of transforming the data and
information held within each organisation into a more useful and valuable product for the MMTB
and their stakeholders – the landowners, trustees and beneficiaries of Māori-owned land within the
rohe.

12
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Figure 1-1: Location of Maniapoto rohe (inset) and location of individual Māori land blocks (black dots in
right hand panel). The black dots do not indicate the size of land blocks. The road network is included to
provide context.
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2

Project objectives

2.1

Goals and deliverables

The goal of the project is to define economic opportunities within the Maniapoto rohe for members
of the Maniapoto iwi. Specific objectives and deliverables are summarised in Table 2-1.
Table 2-1:

Specific objectives and deliverables identified in contracts.

Required objective

What was delivered

A high-level scoping study that defines The series of broad-scale assessment reports
economic opportunities within the rohe.
produced by individual CRI teams, an economic
assessment report that integrated information
derived from each assessment report, and this
report.
Assembling or collating key information and The series of broad-scale assessment reports, and
data to assist the iwi to make decisions associated data that was input to a Geographic
regarding resource and asset utilisation and Information System at MMTB.
development.
Developing systems to allow the relative Application of the LUC, SLURI1 and development
potential of various land use options to be of a prototype “Farm-scale resource assessment
determined.
modelling framework”.
Application of economic modelling packages,
such as NZFarm.
Developing an integration tool that allows users Application of a Geographic Information System.
to interrogate various biophysical spatial data Application of the LUC, SLURI and development
using a mapping tool.
of a prototype “Farm-scale resource assessment
modelling framework”.
The final project report.

This document.

Project outcomes included:


A framework for determining investment based on optimising utilisation of natural
resources.



Detailed commercial analysis to underpin business decision-making.



Provision of sufficient information to lay the foundation for more detailed and focused
site specific investigations, currently envisaged as a second-stage project.

There were also several over-arching expectations from the project:


that the NAROM project would provide information that would:
−

allow integrated economic development with regard for Maniapoto values

−

minimise or prevent piecemeal development across the rohe, and

1

Sustainable Land Use Research Initiative - a national government-funded research programme for maintaining and managing our soils.
http://www.sluri.org.nz/
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that the project would allow skills transfer and capacity building within MMTB.

The latter point relates to provision of Geographic Information System (GIS) maps of land and the
environment to MMTB, to allow MMTB project staff to eventually undertake high level resource
assessments in-house.

2.2

Project tasks

Achieving the project goals and outcomes requires actions by the project teams and individuals
within the separate teams, which are termed tasks. For example, to complete a resource
assessment, each project team has to undertake similar but slightly different tasks. These included
actions such as:


obtaining biophysical data from various databases and sources



inputting the data into a suitable GIS (creating a geospatial database)



analysis of data



producing various outputs (tables, maps and graphs)



combining the various outputs with expert knowledge to produce useful information
for the client and stakeholders (reporting).
−

Where appropriate, delivery of the report was accompanied by provision of
geospatial resource data, generally in formats suitable for input to a GIS.

−

In some cases, projects teams also provided training in the use of the geospatial
data, as well as layers of information derived from analysis of data undertaken
within the CRI teams.

For some technical teams, the resource assessment was more complex because it required
modelling.
In some cases, the output from one CRI team is useful to, or required by another CRI team for a
complete resource assessment. Examples of these dependencies include:

2



provision of rainfall and climate data from a hydrology team to a horticulture team



combining rainfall and climate data from the hydrology with soil data to estimate soil
moisture characteristics2 for teams undertaking horticultural and agricultural resource
assessment.



in some cases, combining these data may be possible by scientists in either
organisation – what is important, however, is that the data or information is available
and able to be shared between agencies. This is generally facilitated by GIS software.

These may include metrics such as field capacity, stress point and permanent wilting point for a given soil

Nga Aho Rangahau O Maniapoto - bringing together the "Threads of Research"
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3

Project team and governance

The structure of the project teams varied over the life of the project. Key project team members
changed during the project life, notably members of the Client Project Management team, and the
Project Manager of the Technical Team.
The project team structure is outlined in Figure 3-1:

Figure 3-1: NAROM project management structure and CRI team composition after January 2015. The
specialist economic assessment was undertaken by Landcare Research who were contracted separately by
MMTB (as were all the individual CRI teams).

In addition to managing the overall project for the client, the MMTB Project Management team liaise
between the CRI teams and team members and key stakeholders. For the technical teams, key
stakeholders are the owners of Māori land – trusts, incorporations and beneficiaries. Information
about the land parcels owned and managed by Māori is essential to the technical team, because it
allows them to refine their assessments. While the technical teams could perform assessments on
any land blocks or farms, the results would be more theoretical or abstract, and not immediately
useful for owners of Māori-owned land.

16
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Data and information used for resource assessments

Section 2.1 identified that the project goal was “to provide a high-level scoping study that defines
economic opportunities within the Maniapoto rohe for Maniapoto iwi”. These economic
opportunities were to be centred on land-based activities, primarily agriculture and forestry. This
acknowledged the existing skills and knowledge base of land owners in the rohe, while creating
opportunities to expand or extend existing activities. This project was specifically developed to
identify what these opportunities might be, along with what was likely to be required to make these
opportunities successful.
No matter the activity, good decision-making depends on the quality and quantity of information
available. In many cases, expert guidance may be required to make implementation of the
information successful. Success in the NAROM project therefore depended on stakeholders
recognising new opportunities for iwi and whānau along with the wider rohe.

4.1

Data sources

Crown Research Institutes (CRI’s) are repositories for many national datasets. The core areas of
interest define the datasets held by each agency. There are some areas in which data is shared
between agencies, such as soils and geology data, held primarily by Landcare Research (LCR) and
Geological and Nuclear Sciences (GNS) respectively. Other data are held by a specific agency, such as
water resources data, which is a key area of interest for NIWA. Many data are used across agencies
and CRIs. For example, rainfall data (held generally by NIWA) is of vital concern to agricultural and
horticultural activities, which are of major interest to AgResearch and Plant & Food. When assessing
natural resources and the impact and limitations that these resources have on land use (particularly
in terms of agriculture and horticulture), it is necessary for various CRI teams to share data. Having
all CRIs collaborating within one technical team therefore facilitates data and information sharing,
analysis of these data and good land uses and land use change decision-making.
Data sources used by the various CRIs for the NAROM project are summarised in the individual
reports, and some examples of the data used are included in Appendix A through to Appendix F.

4.2

Geospatial nature of biophysical data

Biophysical data (such as soil or rainfall data) is spatial in nature. This means that these data (e.g.,
soil type, rainfall depth) are not uniform, but vary across the landscape. Traditionally variation in
biophysical data has been displayed using maps, which allow variation in spatial data to be
represented in two dimensions. Well-known examples of spatial data include the 1:250,000 and
1:50,000 scale topographic maps, which show several land use types at coarse scale, rivers, roads
and topography (variations in land surface).
Each CRI is custodian of several sets of biophysical data. Sharing data between agencies in hardcopy
form is impractical and of limited use for detailed land use assessment. Geospatial software makes
data sharing, storage, assessment and presentation simple. A Geographic Information Management
System (GIS) is used to store, interrogate and analyse geophysical data derived from various sources.

4.3

Scale and resolution of data

It is essential to consider the scale at which data are available, both when considering undertaking
resource assessments, and when interpreting the results of the resource assessments.
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The effect of resolution on the accuracy of data or information (in this case details of a large object –
a landing strip just north of Te Kuiti ), is illustrated in the map shown in Figure 4-1:


the image on the left indicates the location of the airstrip using a 1:250,000 map



when viewed at original scale, the relationship of the airstrip relative to Te Kuiti,
surrounding roads and rivers is relatively clear, but little detail of other features on or
near the airstrip are evident



attempting to better understand the fine details such as locations of trees, buildings or
other features by zooming in is futile, as indicated in the image on the right
−

the limitations on our ability to better understand the fine details are imposed by
the resolution of the original image

−

zooming in to the image does not improve the information that is available

−

the uncertainty (“error”) associated with the original image increases in
proportion with the magnification applied to the image.

Figure 4-1: Example of uncertainty in information (“error”), introduced by the resolution at which
information was captured in the original image. Image from the Topo250 1:250,000 map series,
http://www.linz.govt.nz/land/maps/topographic-maps/topo250-maps.

Figure 4-2 indicates how use of a “map” (in this case an image from Google Earth®), where
information was captured and published at much higher resolution, allows fine details such as the
location of buildings, neighbouring features (a racetrack), the sinusoidal river channel and riparian
18
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vegetation, and even discrete vehicles travelling on SH3 and individual trees adjacent to the airstrip
to be clearly identified.

Figure 4-2: Reduction in uncertainty in information (“error”) using an image in which information was
captured at higher resolution. Image captured from Google Earth® on 30 March 2016.

Much of the commonly available biophysical data are available at relatively coarse scale (say geology
or soils data, commonly available at 1:250,000 scale). Use of these data for resource assessment is
similar to use of the image on the left in Figure 4-1 – it is good for general characterisation:


identifying where the landing strip is relative to Te Kuiti and SH3



Identifying the location and nature of other large-scale features around the airport
(hills and rivers etc.)

This image is however not useful at all for identifying fine-scale information that may be required for
a specific purpose. It would be of limited use to a pilot attempting to land an aircraft at the airstrip
for the first time, who needs to have detailed information regarding the orientation of the runway,
the location of trees and other hazards, as well as features that could influence the approach to
landing.
In the same way, use of the 1:250,000 soils map:
Nga Aho Rangahau O Maniapoto - bringing together the "Threads of Research"
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provides a general and useful outline of where soils of a certain type are likely to be
(similar to locating the airport)



cannot reliably indicate where ephemeral streams may have altered soil types or
thicknesses in a catchment (similar to describing the orientation of the landing strip
and proximity to other large features, such as rivers)



cannot reliably indicate the type of soil on a specific paddock (similar to describing the
numbers of cars present at the airstrip at the time of landing).

The low resolution of the 1:250,000 scale maps does not make the information useless – it does
however limit the extent to which this information can be used for specific tasks. The 1:250,000 map
is quite suitable for:


indicating which soils are likely to be present in a valley or on a paddock, but this
preliminary assessment should be followed with a soil survey prior to planting, if a crop
requires deep, well-drained land (detailed assessment)



indicating the likely slope of a paddock (preliminary or broad-scale assessment), which
should be followed by a site survey if an activity should take place on land with slope
less than some nominal threshold.

Although it is possible to use coarse-scale data and information to make decisions, these data have
associated uncertainty – there is a risk that the information available may not identify specific factors
or characteristics that would preclude certain activities. For example, a 1:250,000 scale topographic
map may not identify a gully on a section of land where it was proposed to construct a dairy shed. In
the same way that a decision to construct a shed would be accompanied by a site walkover and
detailed survey, a decision to undertake a land use change would need to be accompanied by a more
detailed assessment of the resources actually present.
Another aspect of geospatial data related to accuracy is the currency of the data and information.
Land use changes over time, and what is shown on the 1:250,000 map series (which may be based on
decades-old aerial photographs) may not accurately describe current land use adequately. This
would be analogous to using the images in Figure 4-1 to identify recently-constructed roads or
newly-built houses.
The project summary of the MPI funding deed for the NAROM project clearly indicates that it was
intended to be a “high level scoping study that defines economic opportunities within the Maniapoto
rohe”. This would be analogous to looking at the image in Figure 4-1 and describing the general
features that surround the airstrip north of Te Kuiti. A high level scoping study could not provide an
accurate description of all the features that a pilot may need to know before making a first landing at
an airstrip – these requirements would be too detailed and exacting, given the information and
resources available.
Uncertainty created by the age of the information available, and the resolution and accuracy of the
base data both need to be recognised. If important decisions need to be made, it would be prudent
to confirm the findings of preliminary surveys with detailed, on the ground surveys.

20
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4.4

Geospatial analysis and reporting

One of the most widely-used geospatial software systems is ArcGIS3. This geospatial framework is
used for:
“creating and using maps; compiling geographic data; analysing mapped information; sharing
and discovering geographic information; using maps and geographic information in a range of
applications; and managing geographic information in a database”4.
The GIS provides an infrastructure for making geographic information available within organisations
and communities. After performing a geospatial query using the GIS software system , data may be
retrieved and displayed in various forms, including as maps, tables of data or graphically. Often data
are presented in all of these formats simultaneously.
Examples of various GIS outputs are included in Appendix A through Appendix F.

4.5

Interpretation and reporting

Presentation of geospatial data as maps, tables of statistics and in graphical format is of limited use
to non-experts. As a consequence, an essential component of a geospatial assessment is appropriate
explanation and commentary, to allow non-experts to understand the significance of the results of
the assessment.
The flow of information from raw data held in various datasets, through a geospatial database and
analysis system (a GIS) to output of various format (maps, tables and graphs) ends in the preparation
of a report, where the very detailed and highly technical information is interpreted for the intended
audience.
In the NAROM project, this led to the production of a series of technical reports. Each of these
reports provided a summary of key data held by each CRI, with accompanying commentary. One of
the challenges of a project such as this is integrating the information provided by each specialist
report to inform and guide stakeholders through the land use change process. This is the objective
of the following section.
The limitations of data and information in undertaking broad-scale assessments were described
briefly in Section 4.3. This project was described in the MPI project summary as a high-level scoping
study that defines economic opportunities within the Maniapoto rohe. The technical team regard
this as a broad-scale resource assessment, considered to be an assessment of natural (biophysical)
resources undertaken using already available, “off-the-shelf” data and information. Readily available
data and information is available from a range of sources. While this information is convenient and
relatively inexpensive to locate and use, it does present immediate limitations:


These data are often not all current, in some cases being years/decades old.



These data are also often derived from survey procedures, where
−

3
4

natural resources are sampled or investigated relatively intensively at a
comparatively small number of sites, and

http://www.esri.com/products
http://en.wikipedia.org/wiki/ArcGIS
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−


information is interpolated across the areas where actual assessment has not
occurred.

Although best professional judgement is used to undertake such interpolation
(essentially a “joining the dots” procedure), the information is subject to uncertainty
and should always be confirmed through ground survey before important decisions are
made.

Using already available data, each CRI team performed a high level assessment of resources across
the rohe. Each CRI prepared a report, and Scion prepared a second report that extended the
resources assessment to consider factors such as infrastructure (Begg et al. 2014; Hainsworth and
Palmer 2014; Hock et al. 2014; Kingi 2014; van den Dijssel et al. 2014; Zammit 2014; Hock and
Heaphy 2015). All reports are available from MMTB, to whom the reader is referred.

22
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5

Characterisation of Māori-owned land blocks

5.1.1 Land ownership in the Maniapoto rohe
The distribution of land in the rohe between Māori and non-Māori is illustrated in Figure 5-1. Māori
land constitutes approximately 10% of the total area. This land is non-contiguous (i.e., highly
fragmented) across the rohe, as illustrated in Figure 3 of Hainsworth et al. (Hainsworth and Palmer
2014).

Figure 5-1:

Distribution of land area in the rohe between Māori and non-Māori owners.

The size of individual land blocks in Māori ownership also varies considerably. The size
characteristics of the 1529 land blocks recorded in the Māori Land Court (MLC) as being in Māori
ownership are summarised in Table 5-1, and the size distributions are summarised graphically in
Figure 5-2. These summaries indicate the strongly skewed distribution of land block sizes, which
results from the large number of relatively small land blocks. The median Māori land block size
indicates that 50% of all blocks are approximately 3 ha size or smaller. These statistics do not
however indicate the effective size of multiple adjacent land blocks owned by individuals or Trusts.
Inspection of the records derived from the MLC indicate where such aggregations are likely, but
undertaking this task fell outside the scope of the project. One of the tasks that would be associated
with investigating future land use change would include identifying the effective areas of land where
land use change might be implemented. This could be done in several ways, and would include
interview of owners and occupiers, as well as through GIS analysis at fine scale.
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Table 5-1:
Size characteristics of Māori land blocks. Percentiles indicate the proportion of land smaller
th
than the area shown, i.e., the 20 percentile indicates that 20% of land blocks are 0.2 ha (~0.5 acre) or smaller.

Statistic

Units (ha unless indicated
otherwise)

Total number of Māori land
blocks

1529 units

Total area of Māori land

82010.5

Median size

3.01

Arithmetic mean size

107.3

Percentile
20

0.2

25

0.25

30

0.4

40

1.2

50

3.0

60

8.0

70

17.5

75

26

80

36.2

90

83

95

156.6

99

997.2

250

0.16
0.14

No. of blocks

0.12
0.10

150

0.08
100

0.06
0.04

50

Proportion per Bar

200

0.02
0
0.001

0.00
0.010

0.100

1.000

10.000

100.000

1000.000

Total (ha)
Figure 5-2:
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Distribution of Māori land by block size (area). Note that the x axis has log10 scale.
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5.1.2 Land Use Capability
One of the key data sets for assessing agricultural development is Land Use Capability (LUC). The LUC
system was described in the Landcare Research report to the NAROM project (Hainsworth and
Palmer 2014). Briefly, the LUC provides a measure of land versatility, allowing it to be assessed for
likely suitability for different land uses. Rock, soil, slope, current erosion severity and vegetation are
used to provide an index with eight classes. Class one land is highly versatile, whereas class eight
land is least versatile or most constrained. Classes 6-8 tend to be constrained by slope and erosion (e
sub-class), whereas on flatter land, wetness and likelihood of flooding become more important (w
sub-class). Limitations associated with soil shallowness (s sub-class) or climatic limitations (w subclass) are also recognised. The Plant & Food report (van den Dijssel et al. 2014) demonstrated how
the LUC may be used to relate land characteristics to crops that are likely to be most favourable
across the rohe.
Hainsworth and Palmer (2014) described the distribution of land across the rohe in terms of LUC
classes. The discussion that follows focuses more on the land in Māori ownership, but makes
comparison with other land across the rohe as well. The area of land categorised into each LUC for
Māori land and the whole rohe is presented in Figure 5-3 A (land area), Figure 5-3 B (proportion of
area), and summarised in Table 5-2. These show that the distribution of land according to LUC is
similar for Māori land and the rohe as a whole, with Figure 5-3 A highlighting the relatively small area
of Māori land in each LUC class.

Land area (ha)

400000

A

300000

200000

100000
Land group
Maori
Rohe

0
1

2

3

4

5

6

7

8

Other

Proportion of land area (%)

LUC class
100

B

80
60
40
20

Land group
Maori
Rohe

0
1

2

3

4

5

6

7

8

Other

LUC class
Figure 5-3:

Distribution of land area (A) and proportion of land area (B) according to LUC class.
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Māori land is predominantly class 6 land (slightly more than 50% of the total). The versatility of such
land is likely to be limited by land slope and the potential for erosion, and is described as “non-arable
land with moderate limitations for use under perennial vegetation such as pasture or forest” (van
den Dijssel et al. 2014). This limitation may be used as a rapid assessment criterion, such as underlies
the “Farm-scale resource assessment modelling framework”, described in Appendix H of this report.
The LUC immediately indicates that approximately 50% of Māori land is unlikely to be suited for
arable use, and other uses (such as forestry and grazing) may also be subject to some limitation.
Although the LUC could be used as a rapid “agricultural suitability” assessment tool, it is based on
relatively coarse scale data – important decisions, such as selecting future land use options, would
require an on-ground assessment as well. Detailed investigation minimises the potential for
overlooking niche land uses, while enabling exploitation of micro-climate or other local-scale
opportunities that might exist.
Table 5-2:

Distribution of Māori and rohe land area and proportion of land area according to LUC class.

Māori land
LUC
class

Area
(ha)

Rohe (includes Māori
owned land)

Proportion
(%)

Area (ha)

Proportion
(%)

1

10

0.0

710

0.1

2

1574

1.9

40707

5.1

3

6535

8.0

70532

8.9

4

12871

15.7

101226

12.8

5

1085

1.3

10283

1.3

6

41367

50.4

361044

45.5

7

12399

15.1

164027

20.7

8

5195

6.3

42856

5.4

973

1.2

2454

0.3

82010

100

793838

100

Other
Total

Figure 5-4 A and Figure 5-4 B indicates the distribution of Māori land and land in the rohe as a whole
according to LUC sub-class. Once again the proportion of Māori land in each LUC sub-class is very
similar to that in the rohe as a whole. The majority of Māori land is in the 4e, 6e and 7e categories,
indicating susceptibility to erosion.
The distribution of Māori land according to LUC sub-class is further detailed in Table 5-3. Points to
note include:


a large proportion of Māori land is erosion-prone



of the land with moderate or lower limitations for arable use:
−
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a tendency to be flood-prone or damp is the next dominant limitation, while
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−

a tendency to shallow, infertile soils or soils with poor water-holding capacity is
the next biggest limitation.

Although these limitations exist, they do not suggest that alternate land uses should not be
considered; rather, by making use of the data and information derived from the LUC and other
biophysical data sources, it is possible to identify areas where alternate crops or land uses could be
considered. The Plant & Food report (van den Dijssel et al. 2014) demonstrated how the LUC may be
used to relate land characteristics to crops that are likely to be most favourable across the rohe, and
this approach is described briefly in Section 9 and an associated Appendix. This analysis has
demonstrated that the proportion of LUC classes and sub-classes in Māori land are similar to the
rohe as a whole, allowing downscaling of the findings of the Plant & Food report to Māori land.
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Figure 5-4:

Distribution of land area (A) and proportion of land area (B) according to LUC sub-class.
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Table 5-3:
Characteristics of Māori land according to LUC and size. The shading identifies the dominant
limitation associated with these LUC classes - c = cold, e = erosion-prone, s = shallow soils, w = flood-prone.

LUC subclass

Total area/subclass (ha)

No of blocks/
sub-class

Median
area/block
(ha)

Mean area/block
(ha)

1c

10.0

6

1.2

1.7

2e

250.2

35

1.9

7.1

2s

92.8

20

2.1

4.6

2w

1230.6

172

2.9

7.1

3e

3426.8

196

1.4

17.5

3s

1242.5

156

0.5

8

3w

1866

249

2.7

7.5

4e

12616.3

430

3.4

29.3

4w

255.1

5

0.7

51.0

5c

5.9

1

5s

1079. 6

59

3.6

18.3

6c

238.1

5

11.9

47.6

6e

32620.4

884

4

36.9

6s

8292.1

74

12.2

112.1

6w

216.8

38

2.8

5.7

7e

11481.2

198

8.1

58

7s

733.4

17

6.6

43.1

7w

183.9

20

5.4

9.2

8e

4977.7

59

7.7

84.4

8s

217.7

10

17.2

21.8

Lake

224.2

9

6.0

24.9

Other

696

106

1.0

6.6

River

2.6

4

0.7

0.6

Urban

50.5

99

0.2

0.5

5.9

Key findings from assessment of selected geospatial data for the NAROM
project:
Analysis of land parcel size indicates:
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The rohe is 794,000 ha in extent, of which Māori land comprises approximately 82,000
ha (~10.3% of the rohe).
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Māori land is scattered across the entire rohe, with some concentration in the north
around urban areas, as well as around Kawhia Harbour and in the lower Mokau River.



Māori land is divided into approximately 1,529 individual units.



Māori land is disproportionately represented in small blocks:



−

the median block size is just over 3 ha in extent, and

−

just on 10% of land blocks are greater than 50 ha in extent

From this assessment it was not possible to determine how many of these relatively
small units were physically adjacent and effectively managed as combined units.

From assessment of the LUC data:


Approximately 50% of Māori land is class 6, unsuited to arable use and likely to be
moderately limited by the potential for erosion.



Approximately 25% of Māori land falls in classes 2-4, probably suitable for arable use,
but with some limitation likely.

Although data exist for each Māori land block in terms of LUC sub-class, these data are derived from
a geospatial analysis of relatively coarse data. This classification should be considered as an
indicative assignment, rather than the only information used for making important land use change
decisions. Such decisions should be made only after more detailed assessment of the actual
biophysical data that apply to the land block. These data are likely to come from an on-site
inspection by suitably qualified individuals, supported by other resource assessment data (e.g.,
climate assessment).
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6

Geology, natural resources and hazards – GNS Science

6.1

Resources

Significant coal resources underlie parts of the rohe. In most fields, coal quality is poor and coal
resources are likely to be available through use of expensive and hazardous underground mining
methods. The best and most accessible coal is in the Mokau Coalfield, where 37 million tonnes is
realistically likely to be available using opencast techniques. Limitations on use of this resource
include remote location, high sulphur content, thin, multiple seams, low current prices, cost of
consent application and potential waste and water management issues.
The limestone resource is widely distributed and locally present at high quality in places. It is suitable
for horticultural, agricultural and some industrial purposes. Factors that limit exploitation of
limestone resource include local overburden, capital investment and competition from other
producers.
A significant coastal iron sand resource is present at Tahaaroa, but is currently being exploited for
internal and export supply.
The rohe has a number of aggregate reserves, some of moderate and some high quality. Limitations
to use of the aggregate resource include the small size of the high quality resource, although lower
quality material for road construction and maintenance is locally plentiful. Transport to place of sale
may cut competitiveness and resource consent costs and water quality management may be issues.

6.2

Hazards

Landslides and volcanic ash fall are the major potential hazards within the rohe. Landslides are
widespread in weak, fine grained rocks. These materials may fail on slopes, particularly when
saturated by heavy or persistent rainfall. Landslide mitigation is often possible through drainage and
tree planting. Geotechnical investigation should be undertaken prior to construction of new
significant structures to be built on ground likely to be susceptible to landslide. Volcanic ash fall
presents a potential hazard to water and electrical supply systems, may disrupt transport and may
result in animal and human health issues.
Within the rohe, special geomorphic and geological features that contribute to the iconic landscape
of the Maniapoto rohe:
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Aligned volcanic cones.



Limestone formations.



Coastal cliffs and scenery.



Triassic and Jurassic rocks of the Kawhia to Awakino area.



Holocene dune fields.



Miocene coastal section.
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6.3

Key findings from the GNS report for the NAROM project:

Although coal resources are present within the rohe, they are generally of low quality and/or require
expensive underground mining, in most cases precluding the possibility of economic extraction.
Where extraction is possible, limitations are imposed by resource consent application, waste and
water management issues, access to market and market prices.
Limestone resources are widely available for agricultural, horticultural and potentially, industrial use.
Limitations include overburden and competitive market prices. While iron sand is a significant
resource, the principal resource already identified is already being exploited.
Landslide potential contributes an important limitation to development of some steep and erosionprone land in some rock types and should be considered at an early stage of considering alternative
land-use.

Landslide hazard
Although mentioned previously, it is instructive to consider how the landslide hazard information
provided to MMTB may be used.
Some rock units are more susceptible to landslides than others in similar topographic and saturation
states. As mentioned in the GNS report, poorly consolidated mudstones of the Mahoenui Group,
Maryville Coal Measures and Whangamomona Group (the latter to a lesser degree), when underlying
moderate to steep slopes, are particularly susceptible. The landslide shapefile provided by GNS
should be consulted before commitment to development. Local landslide density in similar rock
types and slopes/slope aspect should be used as a warning that a site may be vulnerable. Any site
earmarked for capital development or even agricultural intensification that is underlain by these
lithologies and shows many landslides nearby within the same geological unit as the site, should be
carefully assessed for landslide potential before commencement of changes. Mitigating measures
may adequately stabilise slopes, allowing development to take place, or a better site may be
preferred.
It is entirely feasible that this kind of preliminary investigation could be done in-house at MMTB.
However, any indication of a potential landslide problem would require a more detailed and
professional slope stability assessment.
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7

Land resources of the rohe – Landcare Research

Information from national and regional scale databases and maps held by LCR was collated to
provide a suite of information related to land resources in the Maniapoto rohe. LCR provided
information regarding landforms, vegetation, surface rock types, erosion, and soils. MMTB supplied a
list of pātai, aggregated into Atua domains, to the Crown Research Institutes (CRIs) to be answered as
a part of the land evaluation stage of the project. Table 7-1 summarises the MMTB pātai for which
LCR has provided information.
In addition to describing the features, uses and limitations associated with these data, LCR also made
the data catalogued in Table 7-1 available to MMTB in digital format. This has enabled MMTB to
access these data using their own facilities and infrastructure and interrogate various data layers.
Assessment and use of these data will be greatly facilitated by the reviewing the information
summarised in the LCR report. LCR also provided quite substantial training to MMTB staff who
access and use GIS data.
In addition to the numerous nationally significant databases (accessible from LCR via the internet),
other sources of spatial data layers are available via the Internet5. Data may be downloaded at no or
low cost from these portals, which also provide extensive reference material to explain how these
data may be used.
In addition to summarising the spatial data contained within the layers that are available, the LCR
report provides a high level assessment of biophysical resources across the Maniapoto rohe. This
report will form a valuable reference for all future land use change assessments within the
Maniapoto rohe (including land not in Māori ownership). The descriptions of various biophysical data
and use of these classifications for land use change assessments are also described in the report.
The LCR report does not in itself describe land use change or land use change opportunities in great
detail. Rather, it forms an underlying layer of data which may be used by other CRI's, landowners
and other stakeholders to assess the potential for an agricultural uses. In this sense, the LCR report
forms the foundation or building block on which all other land use change assessment is based. For
example, the assessment of land in Māori ownership in the rohe provided in Section 5 of this report
indicates the practical value of undertaking geospatial analysis.
The LCR report also helps resource users to understand the relationship between many different
biophysical metrics, and the resulting complexity in identifying sustainable future land-use options.
Section 8 of the report includes an assessment of land use across the rohe. In particular, the
estimate of land use classes across the rohe summarised in Table 7 demonstrates the power of GIS in
undertaking land use and resource assessments. Section 9 provides broad scale information
regarding limit, including rainfall, temperature and estimates of growing degree days. These data are
immediately useful in assessing potential horticultural land use changes. This was demonstrated in
the P&F report, which relied on the LUC and other biophysical data to identify areas across the rohe
where various horticultural crops were likely to be successful.

5

E.g., National Land Resource Centre - www.nlrc.org.nz
Our Environments - www.ourenvironment.scinfo.org.nz
LRIS – www.lris.scinfo.org.nz
S-map Online – www.smap.landcareresearch.co.nz
Māori Land Visualisation Tool – www.whenuaviz.landcareresearch.co.nz
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7.1

Key findings from the LCR report for the NAROM project:


Good understanding of geospatial biophysical data (soils, land forms and climate) are
essential in order to identify where specific horticultural land uses may potentially
occur.



Appropriate data, GIS technology and associated skills are all prerequisites for a high
level or detailed resource assessment.



High level resource assessment using biophysical data (as done by P&F using the data
provided by LCR and others) provides estimates of:
−

the area of land within an area where certain land uses may occur

−

an indication where such activities may occur within the area being assessed.



To more certainly identify where and the likely spatial extent of new land uses, more
detailed assessment is required.



More detailed assessment is almost certain to make use of a combination of high
resolution digital data and GIS, as well as on the ground field assessment.
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Table 7-1:

Sources of information provided by Landcare Research for Nga Patai o MMTB.

Atua domain

Theme of patai

Information source

Location, size and legal nature of the Maniapoto rohe, Coastline
and Māori and Crown owned blocks in the rohe)
Land use Capability (LUC)
Digital elevation model (DEM)
Hill shade
Landform elements
Total curvature
Profile curvature
Landforms

Slope angle
Links off slope factor
Length-slope combination
Aspect

Papatuanuku

Highly erodible land (HEL)
Sediment transport index (STI)
Parent materials
Fundamental soil layer (FSL)
Soil

Land use capability (LUC)

Present and potential land use

Tanemahuta

Land cover database (LCDB)

Infrastructure

Topographic map data

Urban centres and population date

Stats NZ mesh block data

Vegetation cover

Land cover database
Upslope catchment area

Tangaroa

Topographic witness index (TWI)

Waterways

Stream power index (SPI)
Topographic map data

Rainfall
Tawhirimatea

Humietikitiki
Rongomatane
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Total rainfall
Growing degree days

Temperature

Average temperature

Exposure to wind

Topographic exposure (Topex)

Location of uncultivated land

Land cover database

Potential uses of uncultivated land

Land use capability (LUC)

Meat, dairy, horticultural production data

NZFARM

Location and extent of land suitable for horticultural

Land use capability (LUC)
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Water resource inventory and aquaculture potential – NIWA

The assessment of quantity and likely availability of surface water resources were specifically
reported (Zammit 2014; Zammit and Dudley 2015), and are summarised below. Water quality and
aquaculture were not reviewed specifically and a brief summary is included in this report following
the water quantity assessment.

8.1

Water quantity

8.1.1 Background
The Maniapoto Rohe area has annual average rainfall around 1400 mm/year at the coast, increasing
to 2300-2500 mm/year over the Herangi Range and decreasing to around 1600-1700 mm/year along
the eastern boundary. The annual evaporation is around 800 mm/year at the coast, decreasing to
around 700 mm/year at the top of the range and further decreasing to around 600 mm/year on the
south east boundary.

8.1.2 Water resource inventories
A Water Resource Inventory (WRI) was developed for the Maniapoto rohe using existing information
derived from regional council and national datasets (i.e., no new data were gathered). The inventory
provides estimates of key hydrological data, such as mean, median and seven-day mean annual low
flow. The inventory was based on analysis of the discharge (river flow) estimated by NIWA’s uncalibrated national hydrological model6. To validate the results from the hydrological model (out of
scope for this project), it would be necessary to calibrate the hydrological model using observed
gauging information, allowing adjustment of modelled discharge predictions and refine the WRI.
Calibration was unnecessary, given the broad-scale nature of these assessments.
The rohe spans three regional councils. Major rivers that fall within the rohe include:


Waipā, Marokopa, Awakino and Mōkau catchments (Waikato region)



Mohakatino and Tongaporutu catchments (Taranaki region)



Tangarakau, Ohura and Ongarue catchments (Manawatu-Whanganui region), and



Waimiha catchment (Manawatu-Whanganui region – assessed separately).

The WRI provided:

6



geographical and physiographical description of each water body (including catchment
topography and predominant land use)



current information regarding management of the water resource in each catchment
(water allocations and water quality)



size of the water resource in terms of river flows (mean flow, median flow, monthly
mean flow and seasonal flow patterns, and low flows (7-day mean annual low flow
(MALF), a key metric used to describe low-flow conditions))



an estimate of the proportion of water resource currently used and its use (numbers of
consented abstractions and the extent of allocation water within the rohe).

https://www.niwa.co.nz/freshwater-and-estuaries/programme-overview/water-resources
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The WRI process provides generalised information regarding the climate and surface water resource
in the Maniapoto rohe, including information regarding the temporal and spatial variability of
rainfall, evaporation and river flows. This information may be used to:


Provide a basis for river water resource developments and consent applications.
−

The WRI indicates that much of the river water is allocated, particularly during the
summer months when low flows occur.

−

Future water resource use development may involve out of channel pumped
storage of higher winter river flows, used to fill reservoirs for irrigation during the
following summer.

−

To prioritise which catchments show the most promise for water storage and
irrigation development from a water resource perspective (the suitability of the
soils for development and irrigation would need to be assessed in parallel).



For identifying where new river flow measurement stations should be established, to
provide accurate flow information required for future developments.



Future refinement of water resource assessments should include consideration of
climate change and likely impacts on rainfall distribution and annual total and seasonal
precipitation.

8.1.3 Other important water resource information
Recently the National Policy Statement for Freshwater Management (NPS-FM) identified a series of
objectives for water resource management (MfE 2014). These incorporate objectives for water
quality and quantity. These objectives (along with community objectives) are met through the
policies, plans and regulations of the region within which the water resource falls.
Although the WRI provides estimates regarding the likely size of the surface water resource, it does
not currently fully account for existing water takes. Additional information regarding surface and
groundwater abstraction from consented takes is available from regional councils, who manage
water resources to achieve environmental flow and other objectives. In the Waikato region, an
interactive tool - the Surface Water Allocation tool7, is available. It enables searching for surface
water takes, both applications and authorisations, using a map or using a unique ID number. The
location of the water take is shown on a map with other existing authorised water takes, and an
assessment of how much water is allocated is provided.
The authorised water allocation is a summation of all existing legal rights to take water. This includes
existing surface water take resource consents, permitted takes, takes for stock water and domestic
purposes under the RMA8 (s14(3)(b)), as well as groundwater takes which impact upon surface
water. Estimation of how much water may be abstracted from surface and groundwater is a
complex process, described briefly on the WRC website9. Detailed technical investigations and
“water accounting” that underpin management of water takes were scheduled for West Coast

7

http://www.waikatoregion.govt.nz/Environment/Natural-resources/Water/Water-allocation-levels/ and
http://waterallocation.waikatoregion.govt.nz/
8
Resource Management Act
9
http://www.waikatoregion.govt.nz/Environment/Natural-resources/Water/Water-allocation-levels/
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catchments during 2015, and are planned for the Waipa River catchment during 2019. The outcomes
of these technical assessments are likely to influence future water resource management.
WRC policy 3.3.4.2 “Integration with Territorial Authorities” indicates that the Waikato Regional
Council will work with Territorial Authorities to “develop appropriate land use provisions in district
plans to avoid, remedy, or mitigate adverse effects of land use on groundwater aquifer yields, aquifer
water quality, spring protection, river flows and wetland water levels”.
This policy highlights the relationship between land use, hydrological processes (including influence
by irrigation), and surface and groundwater quality. Land owners intending land use change should
therefore have regard for regional policies and rules regarding water takes as well as potential
impacts on surface and groundwater quality. Surface water quality is discussed in the next section,
which identifies key water quality variables likely to be influenced by land use intensification or
change.
Although this discussion has focused on the Waikato Region, similar policies and rules will apply in
other regions. Land owners are advised to seek professional guidance, or to consult relevant staff
within regional councils to understand the intricacies of water resource management.

8.2

Water quality

8.2.1 Background
Recently the National Policy Statement for Freshwater Management (NPS-FM) identified a series of
objectives for water resource management (MfE 2014). These incorporate objectives for water
quality and quantity. With regard to quality, the NPS-FM has two objectives:
Objective A1: Safeguarding the life supporting capacity, ecosystem processes and indigenous
species and their associated ecosystems, as well as the health of people and communities engaged in
secondary contact with freshwater, through sustainably managing the use and development of land
and discharge of contaminants, and
Objective A2: To maintain or improve freshwater quality while protecting the significant values of
outstanding freshwater bodies, protecting the significant values of wetlands, and improving the
quality of freshwater in water bodies that have been degraded by human activities to the point of
being over-allocated.
Nine compulsory national values were identified for freshwater, covering ecosystem, human and
environment health and mauri, mahinga kai, suitability for food production and stock watering, wai
tapu, domestic and municipal supply, commercial development and navigation.
Achieving numeric targets for attributes defined in the NPS-FM for several key water quality variables
in rivers would help ensure that compulsory national values would be supported. Targets were
defined for periphyton cover (estimated using chlorophyll a), forms of nutrients (nitrate-N and
ammoniacal-N), dissolved oxygen concentration, and concentrations of faecal indicator bacteria.
These attributes and associated targets were not intended to be the only attributes or targets used the NPS-FM identifies that the objectives and national values would be achieved through the regional
plans and associated policies of councils, which would address local issues and incorporate
community expectations for water quality.
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Consideration of the state of attributes identified in the NPS-FM for surface waters in the rohe helps
identify water quality issues, and potential constraints or limitations that would need to be
considered when changing land use within the rohe. A limited water quality assessment was
undertaken to provide some basic information regarding the quality of the surface water resources in
the rohe.

8.2.2 Sources of data
The rohe spans three different regional council areas, and includes several major river catchments,
notably the Waipa, Awakino and headwaters of the Whanganui River. The largest part of the rohe
falls within the Waipa River catchment. Surface water quality monitoring is undertaken by regional
councils as well as the NIWA, who operate the National River Water Quality Monitoring Network
(NRWQN). Monitoring includes two sites on the Waipa River and one in the upper reaches of the
Whanganui River. Although two of these three sites fall outside the rohe, they indicate the impact
that land use is having on water that in part arises from within the rohe.
Where appropriate, the numeric attribute vales from the NPS-FM have been used; several other
guideline values have also been used to provide an indication of the state of water quality in the
rohe. Summary statistics for selected water quality variables are provided in Table C-2 through Table
C-4.

8.2.3 Selected results
In Figure 8-1, measured dissolved oxygen concentrations are compared with the attribute values
from the NPS-FM. It should be noted that the NPS-FM defines specific data requirements – that data
be collected intensively over a seven-day period during the summer. Dissolved oxygen
concentrations in rivers fluctuate over a 24-hour period, reaching maximum values in the afternoon
(when plants are photosynthesizing) and are generally lowest immediately prior to sunrise. These
data are not currently available (data were available from monthly grab sapling only, when samples
are generally collected between 10:30 and 12:00 AM). Figure 8-1 indicates several times when
individual samples were below the 7-day mean minimum value. While this does not indicate that the
target states were not achieved, the data indicates:
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excessively low DO concentrations are unlikely in the upper Waipa or Whanganui
Rivers



water quality deteriorates in the Waipa River between Otewa and Whatawhata in
response to inputs of nutrients and other contaminants from land use in the rohe, and
further downstream



improving water quality in terms of DO concentrations at Whatawhata will require
reduction in the inputs of contaminants from the upstream catchment.
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Figure 8-1: Comparison of measured DO concentrations with attribute values defined in the NPS-FM for
two rivers arising from within the rohe. The horizontal dashed lines indicate the 7-day mean minimum
numeric thresholds of 8.0; 7.0 and 5.0 mg/L respectively.

Microbiological quality is measured using E. coli, a faecal indicator bacterium. Two metrics are
defined in the NPS-FM, derived from annual median and 95th percentile concentrations respectively.
In Figure 8-2, annual median concentrations are compared with defined thresholds to provide an
indication of the likely risk to users of the two rivers engaged in non-swimming recreation at the sites
monitored. This figure indicates:


microbial water quality is higher in the upper Whanganui River catchment than in the
Waipa River catchment



water quality deteriorates along the Waipa River catchment



water quality is suitable at the Whanganui at Te Maire for non-immersive contact
recreation, but until recently was unsuited for this purpose in the Waipa River at
Otewa and Whatawhata (i.e., may provide unacceptable risk of infection).

Figure 8-3 provides a measure of the suitability of surface water for swimming.


Although the risk of infection is lowest in the Whanganui River at Te Maire, annual 95 th
percentile concentrations vary considerably from year to year, indicating that some
risk of infection should be anticipated in most years.



Water quality in the Waipa River catchment is generally unsuited to swimming.



Annual 95th percentile values in the upper Waipa River (Otewa) are consistent from
year to year, indicating persistent inputs of faecal materials from the upstream farm
land.

Improvement of microbiological water quality will require modification of land use practices across
the catchment.
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Annual median values

Figure 8-2: Comparison of measured annual median E. coli concentrations with attribute values defined in
the NPS-FM for two rivers arising from within the rohe. The horizontal dashed lines (260, 540 and 1000
10
MPN /100 mL) indicate very low, low and moderate risk of infection to individuals engaged in non-immersive
recreation. These risks are defined as <0.1%, <1.0% and <5.0% risk of infection respectively.

Annual 95th percentile values

th

Figure 8-3: Comparison of measured annual 95 percentile E. coli concentrations with attribute values
defined in the NPS-FM for two rivers arising from within the rohe. The horizontal dashed lines (260, 540 and
1000 MPN/100 mL) indicate low, moderate and high risk of infection to individuals engaged in swimming.
These risks are defined as <1%, <50% and >5% risk of infection respectively.

In Figure 8-4, measured E. coli concentrations are compared with the single sample thresholds used
in the New Zealand recreational water quality guidelines “traffic light” assessment system:
10

Most Probable Number – a statically-derived estimate of the number of bacteria cultured in the sample
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results less than 260 MPN/100 mL are regarded as indicating “green” conditions,
where the risk of infection is tolerable



results in a range from 260 to 550 MPN/100 mL are classified as indicating “amber”
conditions, where the risk of illness is increased and where increased monitoring
action is required



results greater than 550 MPN/100 mL indicate additional monitoring and follow-up
action is required, such as signage and other public information activities.



The results summarised in Figure 8-4 confirm what was discussed previously using the
NPS-FM attribute thresholds:
−

although microbial water quality is generally higher in the upper Whanganui
River, water may not be suitable for recreation at any of the three sites assessed
on any day

−

persistent and unpredictable input of faecal materials from general land use
activities occurs across the rohe

−

improving microbiological water quality will require modification of land use
practices across the catchment, including Māori and non-Māori land blocks.

Figure 8-4: Comparison of measured E. coli concentrations with levels defined in the guidelines for marine
and freshwater recreational areas (MoH/MfE 2003) for two rivers arising from within the rohe. The
horizontal dashed lines (260 and 550 MPN/100 mL) indicate green (<260 MPN/100 mL), amber (>260 but <550
MPN/100 mL) and red (>550 MPN/100 mL) conditions.

Although the NPS-FM attribute values for recreation are based on annual values (i.e., values that
incorporate results for the entire year), it is important to note that faecal indicator concentrations
are generally lower in the summer months. This is indicated in Appendix C, Figure C-2 (A). There is
also indication that concentrations of faecal indicator bacteria have decreased over the five year
period 2011-2015 Appendix C, Figure C-2 (B). Despite this annual and long term trend, safe
swimming conditions cannot be assumed during the summer.
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The ANZECC11 guidelines for fresh and marine water quality identify trigger values for a range of
contaminants of water (ANZECC/ARMCANZ 2000). Rather than indicate whether water quality is
acceptable or not acceptable, these trigger values indicate when intervention or follow up action
may be required. ANZECC guideline values for turbidity and visual clarity are indicated in Figure 8-5
(A) and (B) respectively. Turbidity (Nephelometric turbidity units, NTU) is a measure of the amount
of fine material suspended in the water column – it is able to scatter light and reduce light
penetration into the water column, and decrease visibility through the water. When interpreting the
data in these figures it is important to remember the geology across much of the rohe is inclined to
generate sediment in runoff.
A

B

Figure 8-5: Comparison of measured turbidity (A) and visual clarity (B) with ANZECC trigger values and MfE
recreation guideline values. In (A) the horizontal dashed lines are the ANZECC turbidity trigger values for
upland and lowland rivers (4.1 NTU and 5.6 NTU respectively), and in (B), the dashed lines are the ANZECC
visual clarity trigger values for upland and lowland rivers (0.6 m and 0.8 m respectively), and the MfE guideline
value for recreation activities (1.6 m).

Figure 8-5 (A) indicates lowest turbidity in the upper Whanganui River, with turbidity in the Waipa
River catchment generally higher, and increasing in a downstream direction. Appendix C, Figure C-3
11
Australian and New Zealand Environment and Conservation Council and Agriculture and Resource Management Council of Australia and
New Zealand
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(A) indicates strong seasonal trends (with higher turbidity in winter), while (B) indicates that turbidity
has decreased over the previous five-year period.
Visual clarity is a direct measure of the horizontal sighting distance of a 100 mm black disk, using an
underwater viewer. It provides a direct measure of the distance a swimmer (or fish) is likely to see,
and also provides an estimate of the distance light is likely to penetrate into the water column.
Visual clarity is low when water is turbid.
Visual clarity is highest in the Whanganui River. This is consistent with what is observed for turbidity
– lower amounts of fine suspended material (i.e., lower turbidity) in the Whanganui River provides
greater visual clarity. Clarity decreases in a downstream direction along the Waipa River, in response
to inputs of fine material to the river, disturbance of deposited material by stock and elevated flows
etc. Appendix C, Figure C-4 (A) and (B) indicate a strong seasonal trend in clarity, and indicates that
visual clarity has increased over the previous five year period.
Data for dissolved and particulate forms of nitrogen and phosphorus are summarised graphically in
Appendix C, Figure C-5 through Figure C-10. One of the key attributes identified in the NPS-FM is
chlorophyll a. Chlorophyll a is used to measure the density of plants (specifically attached algae, or
periphyton) that establish on the river substrate (rocks, cobbles and rooted plant stems etc.)
Addition of nutrients such as nitrogen and phosphorus in discharges of treated wastewater, runoff
from farmland, or in material that leaches to groundwater and subsequently is discharged directly to
rivers and streams has a direct influence on periphyton growth. Increased periphyton growth occurs
in response to inputs of nitrogen and phosphorus. If the substrate and flow conditions are
favourable, extensive mats of periphyton may form. In addition to being unsightly, they also reduce
habitat quality for other organisms and may cause large daily fluctuations in dissolved oxygen
concentrations. These fluctuations may cause stress to sensitive organisms.
Achieving the objectives of the NPS-FM therefore requires strategies that limit input excessive inputs
to surface waters of:


particulate matter (which directly affect turbidity and visual clarity)



faecal indicator bacteria like E. coli (which indicate health risks associated with
pathogens)



nitrogen and phosphorus (which stimulate excessive aquatic plant growth and
influence dissolved oxygen concentrations).

Discharges from wastewater treatment plants, industrial plants, built-up areas (towns, Marae,
papakainga) and from agricultural lands all have the potential to impact adversely on surface water
quality. Effective water resource management therefore requires multi-pronged approaches that
address all of these potential sources. These are identified in the policies of the NPS-FM, as well as in
policies and plans of regional councils. Specific examples include the Waipa Catchment Plan12 and
the Healthy Rivers/Wai Ora13 initiative of Waikato Regional Council, and WRC policy 3.3.4.2,
discussed in Section 8.1.3. Although the Waipa River is likely to have higher turbidity than other
rivers naturally, careful land management can reduce input of sediment (and associated faecal
indicator bacteria and nutrients). A practical measure for achieving water quality objectives in the

12
13

http://www.waikatoregion.govt.nz/Services/Publications/Technical-reports/Technical-Reports1/TR201433/
http://www.waikatoregion.govt.nz/healthyrivers/
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Waipa River catchment was recently advertised14. The scheme offer subsidies to farmers to establish
trees on steep slopes in selected catchments. The scheme specifically mentions mānuka trees, and
encourages partnerships between landowners and honey companies. Partnerships of this nature are
discussed in other sections of the report as well.

8.3

Assessment of aquaculture potential15

When considering commercial aquaculture it is important to appreciate the scale at which such
operations need to operate to become viable. A key aspect of the project objectives is to “define
economic opportunities”, which makes a sound economic analysis of all future agriculture options
crucial, including aquaculture.

8.3.1 Whitebait and eels
There is no evidence that whitebait farming is commercially feasible – the fecundity of the species is
low, the product is sold at a very small size and the costs of production will be high. While there has
been much discussion of whitebait farming, there is no disclosure of any sort of robust business
model with clear and verifiable assumptions. We have been unable to resolve any evidence for a
commercially viable opportunity and discourage any consideration of investing in efforts to
commercially produce whitebait. We note that reproductive techniques have been developed which
would be appropriate for local stock restoration work or ornamental fish sales but cannot be viewed
as a commercial food aquaculture activity.
Commercial eel farming is entirely dependent on securing a supply of wild glass eels or elvers for ongrowing. Securing that supply will require regulatory change which, in turn will require robust
evidence that shortfin glass eels could be harvested without adverse effect on the existing short or
longfin fisheries. In principal if such evidence was developed it could be used to justify an exchange
of adult quota for glass eel quota. These glass eels could then be sold offshore or commercially ongrowing in New Zealand. No commercial farms are operating in New Zealand.
There have been many attempts to breed eels in captivity. While this is biologically feasible, the cost
of production is prohibitive and any potential for commercial viability is markedly constrained in that
most farmed eels masculinise and are marketed at 150 g (approximately six per kilogram).
New Zealand species are not recognised as a desirable species for commercial on-growing. Anguilla
japonica is the preferred species, with Anguilla and Anguilla rostrata (New Zealand species) second
and third choices respectively.
Opportunities to sell adult shortfin eels may exist in the Chinese market, particularly if the animal is
large. Careful management of wild-caught adults (including supplemental feeding) could
conceptually increase the value of the catch, but once again, examples of success are absent.
Glass eels harvested from the wild and raised in intensive aquaculture could conceivably be used as
the basis of an industry, but several factors would need to be considered and better understood
before this could be considered seriously:
1.

How many elvers could be harvested without harming recruitment of the fishery?

14

http://www.waikatoregion.govt.nz/Community/Whats-happening/News/Media-releases-archived/Waipa-catchment-abuzz-withopportunity/
15
Contributed separately by Dr Andrew Forsythe, Chief Scientist - Aquaculture & Biotechnology, Bream Bay.
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2.

The yield per year is highly variable; and the complex age distribution within rivers
complicates matters further.

3.

The attrition rates of eels are currently not well understood.

Eel gender is determined by complex environmental factors which are not well understood either;
potential exists to use phytoestrogens to boost numbers of females, olfactory sense of the eels could
potentially be used to separate Longfin from Shortfin species, allowing the longfin species to remain
in the river systems.
None of the above has been demonstrated successfully at commercial scale to allow development of
a sound business case for MMTB.
In the Maniapoto rohe, the catch in the Waipa River catchment would need to be assessed, as well as
in smaller catchments discharging directly to the coast. A project currently underway in Wellington is
considering recruitment and this may provide useful information.

8.3.2 Other species
Shellfish culture in harbours and estuaries may not be practical due to the limited area of sheltered
water and competing interests for resource access.
Offshore or high energy fish farms are not a plausible option at this time. The only systems for which
there is any evidence for commercial viability are very large systems which can operate in very high
energy environments by virtue of size. This size represents a very significant and relatively high risk
investment.
Rock lobster (also known as spiny lobster) has been considered but as with eels, the larval cycle is
complex and farming would be dependent on the collection of wild puerulus larvae. As with the glass
eel example, substantial effort would be required to demonstrate that puerulus collection could be
pursued without adversely impacting wild stocks.
This plan encompasses all seaweed fisheries (except those defined as unwanted organisms under the
Biosecurity Act 1993). However, the plan focuses most attention on those seaweed species that are
of primary value to commercial, customary, and recreational fishers. These species are listed below:


Brown seaweeds (Class Phaeophyceae) Ecklonia radiate, Lessionia variegate & L.
brevifolia, Macrocystis pyrifera (bladder kelp), Durvillaea antarctica (bull kelp,
rimurapa, kōauau).



Red seaweeds (Class Rhodophyceae) Pterocladia lucida, Pterocladia capillacea (agar
weed) Gigartina spp (rehia, rimu rehia), Gracilaria chilensis, Porphyra spp. (karengo,
parengo, kareko, reporepo).



Green seaweeds (Class Chlorophyceae) Ulva spp. (sea lettuce).



The invasive Japanese seaweed Undaria pinnatifida.

The high energy nature of the rohe coast must be considered and will restrict the opportunities for
offshore macroalgae production or harvest.
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Mussel recruitment is negligible. The green-lipped mussel shell industry is in crisis, with very poor
recruitment recently (for unknown reasons) and very limited hatchery production. Gathering wild
spat with “fuzzy ropes” (high surface area devices to attract primary or secondary settlement) is an
option, however additional information needs to be obtained before this option can be considered
seriously, including:
1.

The presence of wild mussels currently unknown.

2.

The energetics of the coast may be unsuitable for “fuzzy rope” deployment and
harvest.

Freshwater crayfish - production of this species should probably be regarded as an extension of the
cultural harvest only. Native species are probably unsuited to commercial production
Land-based production of salmonids has been successful using the irrigation canals of the South
Island. Continued advancements in recirculation aquaculture system (RAS) design and operation may
define an opportunity. Trout could be an ideal candidate, both for food farming and, if semi-natural
rearing systems such as ponds could be created, for ‘You-Fish16’ operations. However, trout farming
is not permitted in New Zealand.
The southeast boundary of the rohe is not too distant from Taupo, which is recognised for its trout
fishing opportunities. Guided trout fishing is an elite, often multi-day activity. There is an existing
day-tourist industry with a focus at Waitomo. The day tourist presents an ideal opportunity for ‘YouFish’ development. These are typically small to medium sized artificial ponds, often run as small or
family businesses, often in conjunction with campgrounds or other attractions. The fishing ponds are
stocked with fish which may be produced on site or purchased in from a central supplier.
The principal revenue comes from visitors who are provided with angling gear and pay to catch fish.
These facilities have particular appeal to families or tourists with little or no angling experience and
limited time. Fish which are caught must be kept and are sold at a premium. Ancillary revenue
streams may be derived from custom fee for service smoking or processing.
An enabling business could be to develop a central hatchery and juvenile production unit to stock
these ‘You-fish” facilities. Rainbow trout or trout/char hybrids would be the preferred species. We
note that some salmonid hybrids are visually distinctive and sterile and would be ideal candidate for
this activity. This opportunity will require the rohe to lobby for a change in the anachronistic
regulations surrounding trout culture.
Freshwater mussel options will most likely be limited to the domestic market.
Native snails are possibly an option as an ornamental species, but biosecurity and disease issues
would need to be explored as part of developing a business case.
Native glow-worms might be considered for the pet trade but currently their ecology, and
requirements for production and harvest is inadequately known to make this a reality.

16

These are commercial ventures typically based around small to medium sized artificial ponds, often run as small or family businesses,
sometimes in conjunction with campgrounds or other attractions. The fishing ponds are stocked with fish which may be produced on site
or purchased in from a central supplier. operations where clients pay to come and fish
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Rearing New Zealand native freshwater fish for the lucrative aquarium trade would require
investigation of requirements for production, biosecurity issues and other potential hurdles to export
before this could be considered seriously.

8.4

Key findings from the NIWA report for the NAROM project

8.4.1 Water quantity
The WRI identified precipitation gradients across the rohe.
Estimates of key flow metrics were derived using modelling. This provides coarse-scale information
regarding the size of surface water resources and seasonal characteristics. The accuracy of these
estimates could be improved by calibrating the model using existing continuously measured flows
(available through NIWA, and Taranaki, Manawatu-Whanganui and Waikato regional councils). This
calibration/validation would be analogous to conducting a soil survey to verify what is recorded on a
coarse-scale soil map.
During future calibration activities climate change impacts could be considered to provide estimates
of likely water-availability for several scenarios.
Although water in most of the river catchments within the Maniapoto rohe is nearly fully allocated
(i.e., obtaining resource consent to take additional water will be difficult), the amount of rainfall and
river flows in the area is such that there may be opportunities to store excess winter flows for use in
the following summers. Stakeholders may wish to investigate these opportunities further.
The WRI did not include any assessment of climate change impact on future surface water resources.
Such impacts are likely to be an important for stakeholders wishing to develop or intensify land use,
and we have recommended that climate change be included as a component of detailed resource
assessments.
Obtaining consent to take surface and groundwater for irrigation is subject to careful scrutiny,
requires technical assessment and is subject to several policies and rules in regional plans. Land
owners are advised to seek appropriate advice to support consent application.
Water quantity is also managed to achieve water quality objectives, a requirement of the NPS-FM
which is reflected in policies plans and regulation by regional councils.

8.4.2 Water quality
The NPS-FM has established national bottom lines or objectives for key water quality attributes.
These objectives will be met along with objectives identified by local communities through regional
plans, policies and regulations.
Review of water quality in rivers draining the Maniapoto rohe indicates poor microbiological water
quality and elevated turbidity (leading to low visual clarity at times). Water quality deteriorates in a
downstream direction along the Waipa River, indicating the cumulative impact of land use on water
quality. This indicates that current land use activities will have to alter to provide the water quality
improvements anticipated by the Waipa River Catchment Plan and other regional policies, which
identify water quality as a key objective.
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Landowners planning to intensify land use, or change land use, should consider the policies and plans
aimed at improving surface and groundwater quality to ensure that the land uses and practices
anticipated will contribute to water quality objectives.
Efforts to improve water quality will require catchment-wide initiatives. These will necessitate
changes in practice, which may in themselves provide opportunities for diversification or
incorporation of alternate land uses, such as retirement of erosion-prone, steeply sloping areas to
forestry.

8.4.3 Aquaculture opportunities
Opportunities for aquaculture appear generally unfavourable, principally because of:


the scale at which such operations would be required



lack of evidence of success in other aquaculture ventures involving New Zealand native
species, or



unsuitability of offshore conditions for all but the largest scale operations.

Opportunities may exist for niche enterprises such as “You fish” operations. The capital required to
establish these enterprises is more modest, and they are suitable for incorporation into exiting land
uses. They may also be considered as part of a land use diversification strategy.
Although this broad-scale assessment may indicate some options as more or less favourable, as with
any land use change, land owners are encouraged to investigate activities more thoroughly before
accepting or rejecting them outright. For several possible options, seeking expert guidance is
recommended.
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Assessment of resources for horticultural potential

Plant & Food assessed the suitability of lands within the rohe for horticulture (van den Dijssel et al.
2014). Climatic suitability was assessed using the dates of first and last frosts and the heat
accumulation using the growing degree day-sum during the growing season, and the suitability of
land for horticulture was assessed using the Land Use Capability (LUC) classification of the New
Zealand Land Resource Inventory. By overlaying maps of climate and land use suitability, and
applying a decision tree developed within the multi-CRI Sustainable Land Use Research Initiative
(SLURI), we were able to identify areas suitable for each crop. Economic, market, infrastructural and
labour constraints are not considered here, but the work could be extended in future to include
some of these factors. The work done by P&F was dependent on the use of LUC, land form
information and specialist climate and water resource modelling. This dependency highlights the
importance of engaging a multi-party specialist team.
By considering both the climate and soils resources of the Maniapoto rohe, it was identified that
approximately 18% of the area within the rohe meet climate constraints and exceeding the minimum
Land Use Capability (LUC) class considered necessary for horticulture. This represents 144,000 ha,
which is much greater than that currently being used for horticultural purposes (1,549 ha). On the
basis of this assessment, current horticultural land use represents just over 1% of what would be
possible. There is some 8,323 ha of land spread across all Maniapoto-owned blocks that meets LUC
suitability and exceeds climatic constraints.
The best region for horticulture is a contiguous region around Te Awamutu and Otorohanga that
extends down the Mokau River valley. Modern horticultural enterprises are aggregated
agribusinesses with distributed orchards exploiting niche locations and pockets of suitable
microclimates, so it would even be possible to consider horticultural expansion into the valley
leading down to Mokau. Future land use possibilities could include conjunctive land use, where
pockets of highly valuable land, say on river terraces on otherwise hilly pastoral farms could be used
for horticulture. Pastoral farming would be appropriate for LUC classes IV and above, whereas the
small pockets of LUC 1-IV could, in sum, support distributed and diverse horticultural enterprises.
Connecting up these valuable pockets of land would enable a distributed horticulture industry across
many farms, with the benefits of sharing of equipment and labour. These pockets of land could be
used to grow premium products targeted for premium markets. Land partnership in conjunction with
Te Tumu Paeroa should be explored.
It would seem beneficial to partner with existing industries so that knowledge and infrastructure
could be shared. The development of Kono Horticulture Ltd of the Wakatu Incorporation in the
upper part of the South Island is an exemplar of Māori land development into high value products.
Seeka Industries in the Bay of Plenty is an enterprise based on distributed orchards of kiwifruit,
kiwiberry and avocado around centralised packhouse hubs. Partnership with the likes of Seeka could
be a model for developing high value land in the Maniapoto rohe, even across distributed blocks of
land. This is how Seeka operates in the Bay of Plenty, as do many horticultural companies.
Crops included in this study were market gardening (commercial vegetable production), nurseries,
berry fruit, flowers, olives, viticulture, and pip fruit. The work could be extended in future to include
other horticultural crops. For example, project teams involving several CRIs have previously assessed
the suitability of several “niche” crops for Far North District Council (Griffiths et al. 2003) and Tararua
District Council (Reid et al. 2006). Crops considered for Northland included peanut, Māori potato,
Mānuka (for oil), banana, Mate tea, avocado, cherimoya, fig, blueberry, and hydrangea (as a cut
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flower). In the cooler Tararua District, the suitability of ginseng, truffles, hazelnut, gevuina,
goldenseal, valerian, saffron, feijoa, rootstock grapes and passionfruit were considered.
The high level assessment process followed was similar to that undertaken in the NAROM project for
the Maniapoto rohe:


the basic biophysical resources in each District were described (soils, climate,
landform, water availability etc.,) to create crop potential maps



the potential for the industry associated with each crop was discussed



the status of the current industry and market size was assessed



infrastructure requirements were described, and



key growing requirements were described for each crop:
−



for figs, for example, factors such as extreme minimum temperature, soil slope,
winter chilling, soil pH, soil drainage, and soil potential rooting depth were the
most important

references to further reading were provided for each potential crop.

One difference between the approach followed in the previous studies and the NAROM project was
the process whereby crops were selected. In the cases of the Far North District and Tararua District,
the crops were selected for assessment at the start of the project by the client and stakeholders in
each community. This selection occurred in precursor projects that were completed prior to the
actual assessment of the potential crops. In both of these cases, the community engaged the CRI
teams to assess the suitability of specific crops, rather than undertake a more generic assessment of
crop suitability. In the work done for MMTB, further engagement and crop selection and on-theground assessments would need to be carried out.

9.1

Key findings from the P&F report for the NAROM project:

High-level resource assessment using available biophysical data provided estimates of:


the area of land within an area where certain high-value land uses may occur



an indication where such activities may occur and where these might coincide with
Maniapoto blocks (Figure D-2).

To identify more certainly where, and the likely spatial extent of new land uses, more detailed
assessment is required. More detailed assessment is likely to make use of a combination of high
resolution digital data and GIS, as well as on the ground field assessment. This would extend to:
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an assessment of likely pest and disease risks



adaptations to climate change that might need to be anticipated, and



identifying opportunities that climate change might bring.
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Findings from high-level resource assessment:


Currently less than 0.2% of the rohe is being used for all horticultural activities.



The high level resource assessment of biophysical resources indicates that
approximately 18% of the rohe (approximately 144,000 ha) has the potential to
support horticulture. Of this, some 8,323 ha of land is located on Maniapoto-owned
blocks (the process whereby this area was obtained is summarised in Appendix D, and
the location of these blocks is indicated in Figure D-3).



The potential exists to develop horticulture in two more or less contiguous areas:
−

in the north of the rohe, centred around Te Awamutu and Otorohanga, and

−

in a corridor extending down the Mokau River valley, where an aggregated and
distributed set of horticultural enterprises could be envisaged.

Information derived from previous assessments of a similar nature showed that:




The basic process followed for the NAROM project is similar to that followed in several
previous studies, and it is feasible that:
−

information derived from these earlier studies may be directly transferred to
assist with planning land use change in the rohe, or

−

this information may be used to strategically to eliminate options which have
been considered in other areas previously.

Undertaking a detailed resource assessment to determine future land use options
requires teams of specialists to work together, in conjunction with potential industry
partners. These teams work together best when:
−

Previous knowledge is harnessed and made available to guide the client, potential
industry partners and stakeholders at the project inception.

−

Project objectives are clear and transparent.
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Agriculture assessment and opportunities

There is considerable overlap between the AgResearch report (Hainsworth and Palmer 2014; Kingi
2014) and the one provided by LCR (Hainsworth and Palmer 2014). The AgResearch report draws
substantially from the LUC, Land Cover and Land Use assessment of the LCR report. AgResearch
were also contracted to deliver a detailed assessment of a dairy farm, and a sheep and beef
enterprise in the rohe. These provided two case studies, and demonstrated application of
OVERSEER® and FARMAX modelling to predict the likely productivity and environmental impacts of
land use changes. These two case studies were reported separately (Longhurst et al. 2015).
Assessment of the LCR describes the extent of high value and pastoral land in the rohe, but without
identifying the current extent of Māori land subject to these land uses. The approximate areas of
dominant land uses were estimated using the Land Cover database (LCDB4). These values are
summarised in Table 10-1, which indicates that three land uses comprise approximately 98% of the
area in the rohe. The majority of dairying occurs in the area north of Te Kuiti, while sheep and beef
predominates south of Te Kuiti.
Table 10-1: Areas of dominant land uses and proportion of total rohe area. (Hainsworth and Palmer 2014;
Kingi 2014).
Dominant land
use in the rohe

Extent
(ha)

Proportion of
rohe (%)

Pasture

437,000

55

Indigenous forest

294,000

37

44,300

6

Exotic forest

Although adequate data does not exist to permit an accurate assessment of agricultural trends in the
Maniapoto, it is likely that dairy has expanded in the rohe in similar manner to the rest of the
Waikato region. Total grazing areas increased over the period 2002-2007, during which time the
area of forestry decreased. Dairying in the South Waikato, Waitomo and Otorohanga districts
increased by 17%, 24% and 125% respectively, whereas little change occurred in Waipa district over
this period. In all districts dairy stocking rates increased over this period, while the area used for
dairy support also increased.
MPI Dairy and Sheep and beef models were used to describe likely trends in pastoral farming in the
rohe. The average size of dairy farms increased over the period 2008 to 2013 from 109 to 119 ha,
while the number of stock increased from 314 to 349 over this period. Earnings have fluctuated from
about -$11,000 to +$133,000 over this period in response to the milk solids price. The model Sheep
and beef farm remained essentially unchanged over the assessment period (300 ha), with stock
numbers varying in response to climate drivers. Earnings increased from $66,500 to $150,000 over
this period.
It was regarded as difficult to translate these data to Māori farms because of the different ownership
and management structures that are likely. The requirement for a more comprehensive description
of Māori land blocks was identified as a useful contribution to development of an economic
development strategy.
An example was provided to illustrate the data and information required for a comprehensive land
resource assessment. An assessment of this nature is required to provide a snapshot of the status of
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a farm – this information may then be used to identify management and mitigation options. These
may include consideration of alternate land use options, including intensification or conversion of
land to forestry etc.
The example provided clearly identifies the difference between a high level or broad-scale
assessment, such as has been done for the NAROM project, and the very detailed farm-scale
resource assessment which is actually required to guide land use change. Information summarised in
the AgResearch report, as well as the reports produced by the other CRI's all provide useful
background information to guide landowners when making land use change decisions. We elaborate
on and further discuss the difference between broad-scale resource assessment and very detailed
farm scale resource assessment in Appendix H of this report. The next section describes two case
studies, which are examples of detailed assessments.

10.1 Cases study demonstrations of OVERSEER® and FARMAX modelling
The two case studies demonstrate the detailed farm assessment process which is required to
underpin land use change decision-making.


The FARMAX model calculates the feed demand for a livestock system constrained by
pasture growth rates and animal performance data.



The OVERSEER® model creates nutrient budget models for New Zealand farm systems.
These allow the impact of incorporation of various mitigation or management
practices in a farming system to be assessed in terms of nutrient use efficiency or
environmental impact.



Collation of the information required as model identifies data derived from field
assessment (notably soil types and slopes, and areas of the farm used for activities
such as effluent disposal), and scale at which these data are collected (1:3000 in this
instance).

10.2 Model outputs include phosphorus and nitrogen budget reports:
The nitrogen report identifies nitrogen losses from each management unit (block) identified in the
model input, and shows the total mass of nitrogen lost, as well as the mass lost to water and the
concentration in drainage water.
The phosphorus report describes total phosphorus loss, the mass lost to water, and the soil
phosphorus status. The latter indicates whether phosphorus requirements are likely to be met, or
whether soils contain excessive phosphorus (increasing the potential for impacts on receiving water
quality).
The soil cadmium status was also tested during the detailed farm assessment. Comparison of
laboratory analysis results allows comparison of soil cadmium concentrations with thresholds
established by the fertiliser industry to minimise adverse effects on environmental and human
health.

10.3 Key findings from the AgResearch report for the NAROM project:


Pastoral land use is dominant across the rohe and occupies 55% of land (approximately
437,000 ha).
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Pastoral and forestry land uses comprise 98% of land use in the rohe.



Details regarding land use on Māori land are not currently available and should be
acquired to improve development of an effective economic strategy.



Detailed farm assessments are required to characterise the status of a farm (soils,
slopes, fertility status, infrastructure, existing land uses), prerequisite to decisionmaking.



These detailed assessments require a combination of field assessment, collation of
existing data and analysis of digital imagery.



The two case studies identify the extent and quality of data required for model input,
along with the information provided as model output.



The data output also provides an indication of the requirement for expert knowledge
to interpret some of the information.
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Forest assessment and silviculture opportunities

The first SCION report included assessment of radiata pine age classes according to district, as well as
an assessment of the extent of non-radiata forestry species. The use of GIS to identify potential land
use change (in this case suitability for forestry) was demonstrated. In addition to identifying the
potential for forestry, the potential for mixed land use, such as understory cropping, as part of a
land-use change assessment process was also investigated. Land use change in terms of forestry
development were also assessed using a range of indices and infrastructure requirements (such as
roads and communication links), as well as distance to ports.
In a second report “Forest opportunities” were investigated. These included an assessment of forest
establishment costs plantation forest thinning costs creation of infrastructure (such as lending in
road construction costs), and transportation costs. Consideration of all these factors was undertaken
to establish results for establishment of plantation forests for two scenarios. A range of forestry
options were considered, including mānuka and kauri, as well as non-wood forest products such as
ginseng, goldenseal and kawakawa. Other types of forestry establishment, including riparian
planting were considered. The potential impact of climate change on various forestry options was
also briefly considered.

11.1 Key findings from the Scion reports prepared for the NAROM project
11.2 Forest assessment
The report by Hock and Heaphy (2014) identified that:


In the summer of 2008/09 there were around 46,000 hectares (ha) of exotic forest in
the Maniapoto rohe, of which 2,438 ha were categorised as harvested.



90% of the exotic forest is radiata pine (Pinus radiata), which corresponds to
approximately 43,000 ha of the rohe.



The TLA data indicates that approximately one-third of the exotic forest is 16-20 years
old, indicating that timber supply from the rohe will peak in the next 10-year period.



An additional 136,800 hectares was identified as having potential for the
establishment of new planted forests. The viability of individual forests may be
established by calculating baseline revenue for the forest grower using tools such as
Forest Investment Finder (FIF).



Indigenous forest covers 257,700 ha of the rohe.



Recent research indicates that indigenous species may be viable for wood production,
particularly if research into improved tree genetics and best silviculture practices are
incorporated into production forestry.



Totara (Podocarpus totara) has also been assessed as a riparian species, likely to
provide water quality and biodiversity benefits and a future supply of wood for carving
and other cultural uses.
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11.3 Forest opportunities
Forest opportunities were investigated using the data described above, by applying Scion’s Forest
Investment Finder (FIF), a spatial economic model for forestry (Hock et al. 2014). Although this was
developed to assess the potential of radiata pine, it may be used for other species such as cypress
(Cupressus sp.), manuka (Leptospermum scoparium) planted for honey production, and kauri
(Agathis australis) plantation timber, provided inputs are adjusted. The economic potential of nonwood forest products such as ginseng (Panax sp.), goldenseal (Hydrastis canadensis), and kawakawa
(Macropiper excelsum) were also assessed. The potential of woody vegetation as riparian planting
was also considered.


These opportunities were modelled using data estimated at a generic/national level,
which may not represent site-specific costs precisely.



Radiata pine is predicted to be profitable over most of the rohe.



−

Radiata can be grown profitably on sites of 3-5 hectare extent if these are wellsited, well-tended, and with good road access. It is unlikely, however that land
managers will divert such high-quality lands into forestry.

−

Larger sites allow economies of scale, which effectively reduce the per tree
production costs. A general guideline is that the worse the quality of land (e.g.,
increasing slope), the larger the scale of tree planting that is required to make
harvesting profitable.

When siting blocks of trees, costs associated with logging, construction of harvest
roads, and transportation costs are key.
−

Even though forestry is theoretically feasible on small blocks, unless costs
associated with road construction can be shared, the lack of economies of scale
may impair the viability of small or isolated block plantations.

−

Logging costs are influenced directly by the steepness and brokenness of the
terrain.

−

Terrain-related factors (especially steepness and accessibility) directly influences
the cost of harvest road.

−

Transportation costs are dependent on the distance to the required destination
(e.g., railhead, port, sawmill or other processing plant).



These factors and site specific data must be considered when planning so that
profitable forestry blocks are established. Although the rohe scale assessment is
useful at identifying the possible location and extent of forestry, detailed or farm-scale
assessment is essential for accurate silviculture planning and economic analysis.



Economies of scale can be achieved by planting adjacent properties at the same time
and sharing costs such as those associated with road construction.

Information derived from these assessments was incorporated into the economic assessment of
Daigneault et al. (2015).
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11.4 Recommendations and research requirements
Science provides methodologies for testing anecdotal information and for allowing an issue to be
understood fully.
The commercial potential of radiata pine and several other exotic species, mainly Douglas fir
(Pseudotsuga menziesii), cypresses, eucalyptus (Eucalyptus fastigata) and coast redwoods (Sequoia
sempervirens) is well understood for New Zealand. Knowledge of indigenous tree species in general
largely relies on anecdotal information regarding growth rates - these species are generally rated as
slow-growing. However recent research with kauri and totara, the species best understood for
growth and productivity, indicates that the growth and productivity of well-planted and wellmaintained stands of indigenous species is considerably higher than of natural stands (Steward,
2011). For planted stands rotation lengths of are likely to be 50-80 years, dependent on site and
species, which is longer than the short rotation exotic species (radiata and eucalyptus), but similar to
exotic forestry species such as Douglas-fir. They are also considerably shorter than currently
accepted growth rate predictions. The shorter rotations are considered possible because younger
wood has been found to have similar characteristics to old-growth timber, apart from durability.
There is a specific lack of knowledge regarding indigenous species within the Maniapoto rohe. Most
of the knowledge for Maniapoto is based on experiences with planted indigenous species in
Pureora/Tihoi forests, which should be considered atypical sites because the altitude and
temperatures are likely to be higher and colder than is likely over the majority of the rohe.
While on-going research will continue to refine knowledge of indigenous species, it is worth noting
that significant gains can be made during 3-4 years of focused research. A current research project
example is an assessment of the marketability of totara (being undertaken by Scion). It has been in
progress for approximately two years and is starting to deliver useful results. Several research
requirements have been identified - discussion of these is beyond the scope of this report, and will
be explored separately.
Previously identified research requirements for indigenous forestry include:


developments to reduce the cost of raising indigenous seedlings



developing “forestry-grade” indigenous seedlings



identification of establishment and tending procedures for indigenous species that will
bring these practices on par with exotic species such as cypresses and redwoods.

A benefit of indigenous plantations is that because they are based on native species, production and
conservation are seen to be complementary, rather than competing practices. Production based on
native tree species generates environmental, conservation and cultural benefits, in addition to
economic ones.
Adding the mānuka (Leptospermum scoparium) industry (through production of honey and oils), to
the forestry industry allows for early revenue. For example, an aging mānuka crop can be used as a
nursery crop for establishing indigenous forestry.
With regard to understorey crops, ginseng is the most researched understorey crop. Limited work
has been done on other exotic species to establish information such as the cost of establishment,
maintenance and harvesting. However, with regard to indigenous species that have potential as
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understorey crops, several questions remain, such as iwi species preferences, and the intended
purpose of a crop. For example, potential medicinal value is associated with kawakawa, but this has
not been quantified to date. Other research questions include whether a species already exists in the
rohe, potentially even at or near the sites where they are intended as an understorey crop, and
whether the species will adapt to the current and future forecast scenarios under climate change.
With regard to collecting seeds for future understorey crops, questions that need to be considered
by iwi include:


Are there particular forests from which preferred seeds need to be collected?



Are there particular trees that are tāonga or waahi tapū, from which seeds are not to
be collected?

If a requirement to source local seeds eventuates, this has implications and opportunities for nursery
activities in the rohe, or in some form of agreement with the mana whēnua.

11.4.1 Opportunities for partnering
Opportunities for commercial and scientific partnering provide the potential for significant benefits
to forestry practitioners. Opportunities for commercial partnering include:


For radiata pine, a number of forestry consultants based in Te Kuiti that can provide
advice regarding terrain suitability and suitable scale.



The NZ Redwood Company provides services for coast redwoods.



The Farm Forestry Association has a number of special interest groups by tree species.



It is worth noting that entering forestry will attract a levy (managed via the Forest
Owners’ Association) that is recovered at the time of harvest:
−

this levy is effectively an investment in the industry (and is directed to activities
such as research), so

−

forest owners are encouraged to consider their expectations as to how this levy
should be spent.

The benefit of science partnering brings the neutrality of science to an issue.

11.4.2 Forestry-related risks
A number of important risks factors are raised.
Currently it is possible to plant native trees for production forestry. Planted native trees can be
harvested without requirement for a permit under the Forests Act. The potential for a law change
that would disallow harvesting of planted native tree species is a long-term risk.
Growing or managing mānuka is associated with several potential risks:
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Myrtle rust (Uredo rangelii) is present in Australia and New Caledonia – should it
becomes established in NZ, it could have a significant impact on survival and/or
productivity.

Nga Aho Rangahau O Maniapoto - bringing together the "Threads of Research"



Should the current trajectory of increase in new mānuka plantings continue, this would
carry with it the risk of market over-supply?

Of concern to kauri is the dieback disease (Phytophthora agathidicida). While the disease is currently
not known in the Maniapoto rohe, climate change might see the disease spread from its current
range in Northland, Auckland and the Coromandel Peninsula, or it could be introduced through
farming equipment, seedlings, or tourism etc.
Climate change facilitates growth but also increases the risk of pests and diseases spreading. For
example, cypress cankers could become more prevalent or more aggressive – as a mitigation
strategy, foresters are recommended to select hybrids and resistant clones.
The risks for eucalypts include:


poor species selection for a site



failing to adequately match species selection to performance requirements, i.e., the
target markets such as pulp or solid wood.

This raises a final consideration that applies to all species - on-going research is required regarding
the marketability of wood and wood products. Having this information available will greatly simplify
the task of identifying alternate land uses, and with understanding the risks associated with these
land uses.
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12

Economic analysis of land use opportunities

Examination of the individual CRI reports (summarised in Sections 5 to 11) indicates that each report
separately indicated where biophysical resources had potential to support alternate agricultural uses,
but were not suited to determining whether specific land uses may be profitable on specific blocks of
land, or to determining which possible options may be most profitable. Their primary purpose was
to describe the biophysical resources across the rohe – information required when considering
potential land use options. They were however generally unsuited on their own for evaluation of
various land use options (particularly at land block scale) according to identified Maniapoto valuesbased criteria:


leveraging



sustainability



return on investment



sensitivity analysis, and



employment opportunities.

In this section we summarise the outcomes of an independent strand of work performed by LCR – an
“Economic analysis of land use opportunities in Maniapoto rohe” (Daigneault et al. 2015). The work
underlying this report is intended to identify land resource opportunities from the Maniapoto valuebased criteria, including leveraging, sustainability, return on investment, sensitivity analysis and
employment opportunities. MMTB requested an assessment of five land resource opportunities –
apiculture, aquaculture, forestry, horticulture and milking goats. The aquaculture option was not
pursued because advice from NIWA suggested that the opportunities for aquaculture in the rohe
were negligible in the foreseeable future.
Undertaking this assessment provides four examples of how regional-scale resource data may be
used to assess the economic viability of various land use change options given specific capacity,
infrastructural and environmental constraints, while also having regard for cultural and social values.
The outcomes of the assessment were estimates of net return from the proposed land use options
relative to those derived from existing land uses.
The process followed involved four broad, interrelated steps:
1.

Using the separate biophysical resource assessments, determine where each land use
opportunity is likely to be physically feasible (entirely at rohe-scale).

2.

Using the NZFARM economic land use model (updated to include data for various land use
options derived from CRIs, industry groups and MPI), and a gap analysis approach, determine
which land use opportunity is likely to be economically feasible (principally rohe-scale analysis,
with findings reported at aggregated enterprise-level (e.g., dairy goat)).

3.

Estimate the potential net revenues associated with each land use proposed.

4.

Compare potential net revenues with those for existing land uses.

60

Nga Aho Rangahau O Maniapoto - bringing together the "Threads of Research"

12.1 Key findings from the economic assessment report:
Estimated current net farm revenue for the rohe is $567/ha, whereas for Māori land blocks it is
estimated to be $309/ha (45% lower), indicating a potential to improve economic returns from Māori
land blocks.

12.1.1 Apiculture
There is potential for apiculture on approximately 33,000 ha of Māori land within the rohe.
Using mānuka forest, approximately 20 ha is required to be viable, although this does not have to be
contiguous. Each hive requires approximately 1 ha of trees to be viable. These characteristics create
the potential for inclusion of mānuka and honey production as a diversification option. For
conversion of existing land to forest for apiculture, an area of 1000 ha is regarded as viable.
Although rohe-specific production data are not available, honey production in Waikato/King
Country/Taupo increased approximately 60% between 2009 and 2014. Honey yield/hive is
approximately 42 kg/hive in the region, higher than the national average (34.7 kg/hive).
Small-scale operation is likely to incur higher production costs (e.g., access to specialist knowledge
for management and disease control, honey extraction etc.). Establishment of large scale production
forests will have high capital costs, and it will be necessary to have apiculture expertise on the farm.
Assuming various management options, levels of expertise and establishment costs, Daigneault et al.
estimate that annual profits averaged over 25 years will lie in a range from $98 - $122/ha (including
stand establishment costs) or $332 - $356 (assuming the forest already exists). These estimates are
considerably less than what might be achievable should honey with high Unique Mānuka Factor be
produced, where gross profits of ~$1000/ha have been presented.
The internal rate of return (IRR) is estimated to lie in a range from 9% -- 12%.
Mānuka establishment is likely to provide a range of environmental and ecosystem service benefits,
including:


Improved biodiversity and habitat creation.



Water quality improvement through riparian shading, reduced erosion and therefore
inputs of dissolved and particulate materials, including nutrients.



Carbon sequestration.

12.1.2 Dairy goats
There is potential for conversion of approximately 197,400 ha of land to dairy goat across the rohe
and for 18,900 ha of Māori land. This land would be equally suited to dairy cow farming. Farms are
operated using a “cut and carry” system, where feed to brought to housed animals.
Establishment costs are relatively high ($5 - $8 million, including land purchase).
Housing is necessary to reduce internal parasite burdens and facilitate the more intensive
management that is required to minimise health problems.
The local market for dairy milk is currently limited, and the milk solids price is subject to international
market conditions.
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Assuming a typical dairy goat farm with a 40 ha area of feed-producing land is established on
available land, and a milk solids price in the range $6.50 - $9.00/ha:


Total establishment costs are estimated to be between $2 million to $2.5 million.



Profit/ha will lie in range from $3,000 - $10,000/ha (profit adjusted for stock carrying
capacity).



The IRR is estimated to be 23-36%.

Although dairy goat farming is less-intensive than dairy cow farming, it has the potential for similar
environmental concerns associated with effluent disposal, and nutrient and sediment losses to
waterways. Prospective dairy goat farmers would need to be aware of current land and water
management initiatives that are being explored in order to meet the requirements for the National
Policy Statement for Freshwater Management (NPS-FM), which identifies objectives for nutrient, and
faecal indicator concentrations, as well as periphyton growth. These may require stricter control of
contaminant loss from farms. These controls may also vary from one region to another, or between
catchments (freshwater management units) within a catchment.

12.1.3 Horticulture
Using the analysis undertaken by Plant and Food (van den Dijssel et al. 2014), the potential exists for
conversion of approximately 144,000 h of land in the rohe to horticulture of one form or another.
Approximately 8,300 ha of Māori land could be converted to horticulture.
The cost of establishing a new horticultural enterprise could be as high as $52,000/ha.
There is a requirement for skilled workers and seasonal skilled workers.
The horticultural options identified for consideration by Plant and Food has widely varying
requirements, which are inadequately detailed for a thorough economic assessment. Accordingly,
NZFARM default values were used to estimate annual net revenues.
Horticulture is expected to generate $3,100 - $9,500/ha annually.
Horticulture is also prone to nutrient loss, which may require careful management in order to meet
the requirements of the NPS-FM.

12.1.4 Forestry
Forestry could be established across the rohe. In this assessment, forestry was considered viable
only where it does not displace more profitable land use. 425,000 ha across the rohe and 32,700 of
Māori land would be suitable for conversion to forestry after applying this criterion. Forestry is
suitable for small blocks, provided access is reasonable.
Establishment costs range from $1530 - $2060, and management costs are approximately $1000/ha.
Forestry occurs over long production cycles (typically 28 years), which makes prediction of
commodity prices difficult. The future value of forestry is also subject to the carbon price, which has
ranged from a few cents to $20/t CO2e 17. It is possible that this price may increase to $50/t CO2e.
Over a 28 year production cycle, annualised profits are likely to average approximately $600/ha.
17

CO2e – carbon dioxide equivalent
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Forestry provides additional benefits, including the potential for water quality improvement, carbon
sequestration, and may be a more appropriate use of marginal land than existing land uses. Careful
management of harvesting is required to minimise impairment of water quality through sediment
input.

12.2 Potential net revenue from future land use on Māori land
Figure 13 of Daigneault et al. (2015) identifies the impact that conversion of suitable Māori land to 10
alternative land uses is likely to have on potential net revenue.
With the exception of olives, relatively small areas of land use would be suitable for horticultural
conversion. More substantial areas of land would potentially be involved in forestry or mānuka
honey production. Potentially, substantial areas of land could also be suitable for dairy goat
conversion, although this is unlikely, because it would require displacement of existing dairy cow
production.
Table 18 therefore provides an assessment of the potential revenue associated with smaller areas of
suitable land to alternative land uses.
Conversion of 29,000 ha of Māori land to a mix of Mānuka honey (14,000 ha), dairy goats (2,500),
horticulture (2,500 ha) and forestry (10,000 ha) has the potential to increase net annual farm profits
from Māori land by $38 million annually.

12.3 Recommendations regarding land use change options
A series of caveats and limitations were identified. Several were related to the broad scale nature of
the data used in the assessments, and the difficulty in down scaling these estimates to individual
farms, where a unique combination of site-specific conditions and management practices will
determine the actual yields. For some of the land uses, limited data exist because these industries
are relatively recent, while for all land uses, farm returns are subject to market conditions and
therefore uncertain. Keeping these caveats in mind, the following land use change options were
identified for consideration:
Mānuka for honey production should be planted on marginal land, particularly in areas that are
covered in scrub, gorse, and extensive grassland.
Dairy goats are most feasible on land currently in dairy cows and thus there is an obvious trade-off
than may need to be made. Emerging dairy goat farmers also need to ensure that there is adequate
processing facilities and market demand to make the switch.
Horticultural crops have relatively high potential in the northeast area of the rohe, but
−

High capital costs are also associated with this type of enterprise.

−

Infrastructure requirements and market access should be investigated more fully.

−

additional research needs to be conducted to assess which horticultural options
have the largest market potential and to determine infrastructure requirements.

Forestry has already proven to be a viable option in the rohe. There is much potential to expand,
including on blocks that require limited maintenance.
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Aquaculture was found to be not viable in the rohe, with the possible exception of ‘you fish’
enterprises, typically operated on small- to medium-sized artificial ponds as small or family
businesses, in conjunction with tourism.
Goat meat could be another alternative land use opportunity for marginal grazing land as it has
recently produced higher returns than extensive sheep and beef.
The potential for winter water storage on small blocks would be a topic for additional investigation –
if storage were feasible, additional water would be available for summer irrigation.
Although some of the land uses considered can be implemented on very small blocks, a minimum
total area of land use is required to provide the economies of scale required to achieve the returns
calculated. Each landowner should ensure the total land in a particular use is sufficient to achieve
this. Groups of small block landholders could also form a cooperative to improve economies of scale.
In addition to changing land use on Māori land alone, there is potential for implementing these land
uses on non-Māori land as well. This may improve the economies of scale generally, and justify the
development of key infrastructure and processing facilities that could source output from a range of
farms across the rohe.
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Risk assessment

One of the requirements of the project was consideration of the risks associated with future land use
options and the decision making process. This was done at a one-day workshop held in Hamilton in
November 2014.

13.1 Hazard vs. risk?
The workshop attendees began by distinguishing between “hazard” and “risk”. The work that the CRI
team was contracted to undertake more correctly would describe a series of hazards.


Hazards are a measure of effect over a period of time.



Risk is dependent on economic information and typically is derived from the hazard
multiplied by the financial (dollar) value.

To estimate risk to an enterprise as a consequence of a land use change would require selection of
one or more attractive activities by the enterprise, following which the economic implications of
implementing these land use changes is determined. Currently this cannot be done because the
identity and location of the enterprises are unknown, as are the possible future business decisions
and economic potential of various choices.
Hazards need to be related to changes in land use, as well as the economic and environmental
hazards that may result from business decisions. The environmental and economic hazards of
various activities may be defined and estimated, for example:


The impact of water supply/shortage as a consequence of
−

increased water abstraction, or

−

drought, or

−

decreased rainfall as a consequence of climate change



increase in faecal contamination of surface and groundwater following intensification
of pastoral farming



hazards that may result from economic decisions.

Business decisions need to be made following careful assessment of hazards. The cost of these
decisions is represented in the risk.
To know the risk, the value of all infrastructures needs to be known. Making this determination is
clearly out of the scope of this project, whereas identifying hazards related to agricultural land use
change was within the scope of the project and team capability. In future, this task could be
conducted on a farm-by-farm basis by rural valuers or other competent individuals.
While the technical team is able to predict likely hazards arising from various land use change options
it cannot however predict which hazards are more likely, because the decisions that will create these
various risks will arise from an independent decision-making process.
At the workshop, the technical team resolved that using the resource assessments conducted to
date, it was possible to identify a list of hazards, which could then be presented to client and/or
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economists to allow an assessment of risk associated with these hazards. For example, from
perspective of water resources:


climate change, and



inaccuracies associated with model outputs used to assess water resources are two
key hazards.

The team also decided that making decisions on the value or risk to investment and opportunity cost
were not the areas of expertise of the team currently involved with the project. The expertise of the
technical team is in the use of data to improve return on investment.
It was proposed that a hazard register could be created from the information complied for each of
the CRI reports. These hazards associated would be associated with implementation of land use
change. The technical team would create a “hazard register” that would be assessed from the
perspective of biophysical risk (likelihood of these hazards occurring). Ultimately this register would
be accompanied by an “economic hazard” register, which would need to be done by other parties
with the necessary skills. Once these registers were available, “risk assessment” would be possible.
Hazards would need to be identified in a generic sense (identity of blocks are unknown), and this
would allow the hazards to be applied to any or all blocks at future time. Also uncertainty associated
with block locations (boundaries uncertain) and uncertainty associated with data available across
landscape because of the scale at which it has been collected.
It was agreed that the "risk assessment" would necessarily be limited to the information included in
the draft high level resource assessments delivered to date. As consequence, risk assessment would
be limited to biophysical resources.

13.2 Biophysical hazard assessment process
The team identified a series of future land use options, as well as a series of hazards associated with
biophysical resources as a possible consequence of land use change. The latter effectively becomes a
"Land use change versatility" indicator, i.e., indicator of which land uses may be possible, or which
ones are immediately unattractive because the probability of hazard associated with land use change
is too great.
An example of the tabulated information is shown in Figure G-1, which provides a fictional example
to illustrate how the hazards would be used to identify land use changes that are likely to be
favourable using a simple “traffic-light” system. In the example shown, where the hazard to the
biophysical resource associated with the land use change is judged to be “Red” (most likely
unfavourable), this particular land use change is easily identified as unattractive and unlikely to be
successful. Where a series of “Green” light are assigned, the land use change is likely to be
favourable. For those land use changes where one or more “Orange” lights are assigned, the option
may be favourable, but a more detailed series of resource assessments should be undertaken before
a business decision is made.
The “hazard assessment tool” becomes a database which is systematically used to identify polygons
of land where various land use options are possible. It is systematic, makes use of expert judgement
and may be developed into a GIS-based system. The expert panel stressed that the assessment tool
was intended to:
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provide a rapid, desk-top assessment procedure



rapidly separate likely land use change “winners” from “losers” (i.e., those likely to be
favourable from those that are likely to be unfavourable).



Caution is required with regard to application of the assessment tool:



−

it is based on the same broad-scale data and information used in the resource
assessments

−

all the precautions required because of issues related to scale and accuracy would
need to be respected.

Decisions regarding land use change would not be based on the rapid assessment tool
alone – the results predicted by the tool should be verified by a detailed field
assessment.

13.3 Outcomes from hazard assessment workshop
1.

The technical team will help answer question "What information do you need to make
decisions regarding the land use proposed?"

2.

The technical teams cannot make the decisions regarding land use – specialists can identify
what may be possible with the land, identify possible hazards associated with various possible
land uses, but cannot make decisions.

3.

The technical team will contribute information into the decision making processes of others.

4.

Broad-scale assessment possible, but detailed assessment will require application of a
detailed, farm-scale assessment procedure, which sits outside of this project.

5.

The hazard assessment approach proposed will quickly identify less than favourable options.

6.

Agricultural advisers will provide information to evaluate quality of the enterprise that might
be developed, given parameters evaluated in broad scale assessment.

7.

Economist will assess the proposed enterprise to determine return on investment, level of
investment required, assess multiple options to identify most favourable one.

8.

Detailed economics assessment will require detailed site-specific information.

9.

The hazard assessment process should assist landowners to focus on low-risk options where it
will be appropriate to invest money in detailed farm-scale investigation i.e., assist
Trustees/owners to "pick winners". This process will eliminate a requirement to invest
substantial resources assessing land blocks across whole rohe.

10.

The detailed farm-scale assessment process could be expanded to include "Matauranga
Māori" principles.

11.

The process described allows technical, economic and social dimensions to be included in the
overall assessment process.
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13.4 Overall assessment process
A three-stage procedure or process was proposed for land use change assessment:
1.

High-level decision-making regarding land use change options (at regional scale, using
relatively coarse scale data), followed by

2.

Land use change hazard assessment (at regional scale), to allow likely “winners” to be
distinguished from land use change “losers”.

3.

Farm-scale assessment approach is far more detailed and site-specific and should follow
preliminary regional-scale assessment.

Application of these three stages will provide a structured process - preliminary assessment of one or
more farms, followed by more detailed assessment on most promising land uses (possibly on a
smaller number of blocks).
By looking at the project goals, objectives and tasks (Section 2), it is clear that the current project can
only deliver items 1 and 2 above. The data currently available is too coarse for more than a broadscale assessment, and there are insufficient resources in the project to fund the necessary field work
for a farm-scale assessment.
During this session of the workshop, a previously developed process, was discussed and modified. It
emerged from the workshop as a “Farm-scale resource assessment modelling framework”, described
in the following section.
It must be noted that development and use of the “Farm-scale resource assessment modelling
framework” to guide land use change is out of scope of the NAROM project.
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Crown Research Institutes working with Māori – what have we
learned?

Although CRIs have previously combined skills to deliver services for Māori stakeholders, relatively
few examples have been reported. Accordingly, MMTB thought it would be instructive for other
Māori organisations to understand what the CRI consortium did for MMTB and for the CRI team to
document aspects of the project that worked well, as well as identify what could be avoided.
Views expressed by CRI contributors included (in no order of importance):

Strengths/positive outcomes
1.

Multi-disciplinary teams invariably yield better balanced understandings than a series
of single discipline understandings. We have learned how to better integrate our
offerings as we have gone, including defining the role of Māori business managers and
the structure of the technical advisory group from the CRIs.

2.

The high level of connection with Māori land owners/trustees during hui.

3.

MMTB’s engagement and direct involvement in all aspects, particularly as the project
matured.

4.

The level of knowledge, skills and expertise provided by the CRI teams individually and
collectively.

5.

The willingness of individuals and industry bodies to contribute time and knowledge to
stakeholders in public fora and hui.

6.

Considerable good will, and a commitment to make the project succeed, displayed by
all parties. In several cases this was done without compensation.

7.

The increased confidence and certainty as the various CRI teams began to identify
success in this project, and how the outcomes from this project could be applied in
other circumstances.

8.

Recognition of purpose of the project and the value of the process followed by various
local authorities.

Weaknesses/things to avoid
1.

Disconnect between the individuals who originally developed the project concept and
proposal, and the client and CRI team who eventually delivered the project.

2.

The project involved a series of inter-connected activities by groups of individuals
spread across several agencies. This complexity and the inherent dependencies were
not adequately reflected in the head agreement with MPI, or the individual contracts
between CRIs and MMTB.

3.

Several major tasks were described in single sentences, with no guidance provided
regarding what success would look like, the level of detail required, or how the
individual deliverables would contribute to overall project success.
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4.

Poor CRI leadership at the start of the job. It is essential that multi-disciplinary teams
have clear communication and effective guidance. While these were deficient in the
early phases of this project, they improved as the project matured.

5.

Lack of clarity in objectives within individual contracts.

6.

The hierarchical nature of contracts.
6.1

The individual CRI teams had little idea of what MMTB was contracted to
produce.

6.2

Objectives of CRI contracts with MMTB were poorly defined.

7.

The working arrangements within CRI teams could be improved. At times individuals
were brought in to a team to deliver a specific service without adequate context,
including what had been done before, and what the client expectations were.

8.

Unrealistic expectations (by all parties and stakeholders at different stages of the
project). Project managers or facilitators are required on both sides to maintain focus.

9.

Stakeholders need to have a better idea of the scope of the project, what is in and
what is out.

10. Perceived slow delivery of information such as GIS shapefiles of rohe boundary and
Māori land blocks to the CRI teams.
11. Inadequate understanding of the consultative and participatory manner in which
Māori make decisions by CRI members, and failure to allow sufficient time for these
processes to occur. The latter problem is in part related to the commercial manner in
which CRIs operate.
12. Failure to apply basic project management processes at the outset of the project, such
as a formal relationship between the CRI Project Manager and the task managers in
each CRI – although this did not ultimately compromise the project, establishing these
relationships would have revealed inadequacies in the project scope definition at the
outset.
13. The imbalance between the total project budget and the resources available to most
of the project teams (most of the CRI teams contributed considerable time and
resources to the project without compensation).
14. Poor record keeping in the early phases of the project.
15. Early in the project the land owners and other stakeholders did not know who they
were dealing with, what they could ask the CRI team, and how this information might
be of use to them.
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Next steps – where to from here?

The preceding sections and associated reports have consolidated and identified considerable
information regarding the resources within the rohe, and demonstrated how this knowledge and
information may be used to change land use. Rather than attempt to provide a “one size fits all”
solution, the NAROM project has focused on the processes that must be considered when planning
for a land use change.
The role of science in the decision-making process has been identified – rightly, it provides
information required making decisions, but scientists cannot make the decision about land use
change on behalf of individuals and communities.
The benefits of a robust economic assessment have also been identified. Once again, the economist
does not make the decision, but provides vital information to assist in the decision-making process.
As with the biophysical resource assessment, the economic assessment is also objective and
dispassionate.
A recurring theme in all of the resource assessments has been the requirement for a multi-stage
process when making good decisions:
1.

It was demonstrated that the first phase in a land use change decision (the broad scale
assessments) identify which options are unlikely to be favourable, rather than identifying
those most likely to be successful.

2.

A subsequent phase requires more detailed assessment of the resources available at the
particular location where land use change is envisaged. The more detailed assessment
requires:
2.1

on the ground work (water, soil and land assessment)

2.2

additional information gathering regarding the economics of the operation

2.3

consultation with industry representatives, other experienced producers, and other
consultants

2.4

relationships and partnerships become increasingly important.

This report has identified many of the limitations associated with the NAROM project. It has also
however identified what will be required to complete the tool, or refine the process that will enable
landowners to plan and undertake a land use change. Consideration should be given to making these
refinements in a Phase 2 project, leveraging off the current work.
The relationship between the current NAROM project and a Phase 2 project could be summarised as
follows:


The NAROM project (Phase 1) identified what needs to be done to make effective land
use change.



A follow-up, a Phase 2 project will identify how land use change could be done.
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Assumptions underpinning a Phase 2 project


Phase 2 would focus on implementation of land use change.



Five value propositions have been identified and would be the initial subjects for
detailed land use change investigations. These value propositions are:
−

dairy sheep, and

−

dairy goat farming

−

apiculture

−

non-forest wood products, alternate forestry options

−

horticulture.



Project activities would utilise broad scale information as a starting point, but focus on
farm-scale assessment activities.



To progress several of the horticulture options, more detailed information is required
e.g., regarding microclimate and soils – this information will allow crops to be matched
with the resources available.





−

Some of this information is not currently available, and targeted data gathering or
research will be required, such as deployment of climate stations to characterise
niche micro-climates.

−

Climate change and water resource limitations would be covered specifically.

−

Risk of decreased crop performance due to plant pathogens such as fungi was
identified by horticulture industry representatives during NAROM symposia. It is
likely that this will require block-specific assessments, taking into account
information about the proposed crop type and measured or modelled
microclimate information.

Recent developments such as the MyLand decision support tool are likely to be
available shortly and contribute to decision-making18.
−

This tool is not intended to indicate what individuals should do, but is useful in
describing the likely consequences of a decision -

−

"if you do A and B and C, these are likely outcomes".

−

This toll will however be a broad-scale assessment tool, which cannot replace onsite assessment.

Specific aspects to be considered include:
−

Capacity building, including access to resources currently available, drawing on
new skills as they become available through training schemes.

18

http://www.scionresearch.com/general/news-and-events/media-releases/2012-media-releases/new-web-based-tool-supports-land-usedecision-making
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−

Develop processes to capture existing knowledge and skills and address skilled
staff shortages.



MMTB will continue to facilitate processes and interactions, with an expectation that
the CRI team will apply new and existing knowledge in new contexts to address new
objectives and needs in fit for purpose manner.



Future work will build on the Māori point of difference and the economic potential it
represents, and will increasingly define and represent a Maniapoto "flavour".



This report has identified gaps and research questions and indicated that research and
time may be required to answer relatively small questions. Research in progress at
present may provide some information shortly; other questions may not be answered
for some time.

We anticipate that In future work, the CRIs will work with MMTB to define outstanding information
gaps, areas for particular research, assist with funding applications, and will aim to involve industry
partners to a greater extent. Industry partners will provide information not readily available to CRIs,
such as knowledge about markets and specific implementation costs.
We also anticipate that CRI scientists participate with industry representatives and the Land Trust
Forum in a strategic planning process. The CRI scientists will not lead this process, but will indicate
how their information may be used to assist with decision-making, or contribute specific information
(such as that derived from advanced GIS analysis, or demonstrate the cost-benefit of scenarios) as
required.
Ultimately the Land Trust Forum and MMTB will establish land use change implementation plans.
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Primary ITO King Country

Lucy Griffiths

AgResearch

Rose Anderson

Primary ITO King Country

Warren King

AgResearch

Melissa Manawaiti

Rongoa Māori

Clare Bradley

Agrisea

Kat and Andy Gunson

Sheep Cheese Producers

Tane Bradley

Agrisea

Carl Wilson

Te Puni Kōkiri

Jill Bradley

Agrisea

Michelle Paki

Te Puni Kōkiri

Lindsay Wehipeiha

Agrisea

Blair Waipara

Te Tumu Paeroa

Cathy Tait-Jamieson

BioFarm Products Limited

Jamie Tuuta

Te Tumu Paeroa

Colin Proser

Dairy Goat Co-op

Charles Taituha

Te Tuara Agri Trust

Keith Arnold

Dairy Goat Co-op

Lee Taituha

Te Tuara Agri Trust

Josh Wheeler

Dairy Goat Industry

Peter Madden

Te Tuara Agri Trust

Dr Richard Cookson

Dairy Goat Farmer

Tony Moffat

Te Tuara Agri Trust

Allister Holmes

Foundation for Arable Research

Kevin Eastwood

Waikato University

Chris Keenan

Horticulture NZ

Peter Gatley

Waituhi Kuratau Trust

Miles King

Kingsmeade Cheese

Kura Stafford

Whanake Taiao (MMTB)

William Wetere

Mangapapa B2

Lindsay Kaye

ZESPRI

Glen Katu

Maraeroa C

Neill Malcon

ZESPRI

Jen Scoular

Avocado New Zealand

Nick Kirton

ZESPRI

Phillip West

Avocado New Zealand
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Appendix A
Table A-1:

Resource information used and produced by GNS
Science

List of data in the Maniapoto geodatabase.

Data field

Characteristic

Description of data

Maniapoto_rohe_TM

polygon

Rohe extent

Maniapoto_geotherm

point

Known geothermal location

Maniapoto_landslides

polygon

Known landslides

eq_MM_500yr

polyline

MM ground shaking intensity 500 year return period

Taupo_ignimb

polyline

extent of AD233 ignimbrite

Ash_m_1Myr

polyline

Probable thickness (m) of ashfall in 1 million years

Ash_mm_10kyr

polyline

Probable ash thickness (mm) in 10 000 years

Ash_mm_500yr

polyline

Probable ash thickness (mm) in 500 years

Maniapoto_pet_lab_view

point

PETLAB analytical

Maniapoto_germ_site_view

point

GERM minerals

Maniapoto_germ_materials_pt

point

GERM materials

Maniapoto_ironsand_dep

polygon

Ironsand field

Maniapoto_mineral_coal_drillhole

point

coal exploration drillholes

Maniapoto_mineral_coalfields

polygon

coalfields

Maniapoto_lmst

polyline

limestone horizons

Maniapoto_limestone

polygon

rocks units with significant limestone component

Maniapoto_wells

point

petroleum and exploration drillholes

Maniapoto_recent_wells

point

recent drillhole

Maniapoto_seismic_2D_NZBO2014

polyline

petroleum seismic reflection lines

Maniapoto_3d_seismic

polygon

petroleum 3D seismic reflection line data

Maniapoto_blocks_offer_2013

polygon

2013 petroleum lease blocks

Maniapoto_oil_gas_fields

polygon

petroleum fields

Maniapoto_petroleum_nz_license

polygon

petroleum permits

QMAP_horizons

polyline

QMAP horizons

QMAP_geol_units_TM

polyline

QMAP geological units

Maniapoto_geology_250k

image

QMAP image, Maniapoto rohe

Waikato_geology_250k

image

QMAP Waikato image, Edbrooke 2005

QMAP_Rotorua_r

image

QMAP Rotorua image, Leonard, Begg & Wilson 2010

ALLOC_IRIS_AQUIFER_DETAILED_Maniap polygon
oto

Waipa aquifer

WRC_AUTHORISATION_IRIS_gw

Point

Consented groundwater sites

WRC_AUTHORISATION_IRIS_sw

Point

Consented surface water sites

WRC_APPLICATION_IRIS_maniapoto

point

Consent applications
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Table A-2: Example of data derived as part of the geology and hazard assessment by GNS Science. From
(Begg, Edbrooke et al. 2014).
District

Coalfield

South
Waikato

Coal-in-ground resource
(Mt)

Recoverable coal resource
(Mt)

Kawhia

182

56

Tihiroa

180

49

Te Kuiti

38

11

Mangapehi

58

10

458

126

166

108

2

-

90

30

110

33

368

171

Total South Waikato
King Country

Mokau
Aria
Waitewhena
Ohura-Tangarakau

Total King Country
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Appendix B

Resource information used and produced by
Landcare Research

Figure B-1: Example of map produced as part of the land resource assessment by Landcare Research. LUC
Classes in the Maniapoto rohe and dominant limitations (erosion (e), wetness (w), soil (s), and climate (c)).
From (Hainsworth and Palmer 2014).
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Table B-1:
Example of data derived as part of the land use assessment by Landcare Research. From
(Hainsworth and Palmer 2014).
LUC Classes and representative landforms
Classes 1 and 2. Arable high class land. Valley floors, floodplains and flat terraces.

Area (ha)

Proportion
of rohe (%)

41 417

5.2

166 305

20.9

5453

0.7

10 283

1.3

477 460

60.1

1671

0.2

41 587

5.2

Classes 6c and 7c. Exposed or elevated whēnua e.g., frost flats in the Hauhangaroa
Range.

4353

0.5

Class 8. Very steep and erodible or very cold or wet land that should be covered in
ngahere or other indigenous vegetation.

42 856

5.4

2453

0.5

Classes 3 and 4 excluding 4w. Arable undulating and rolling terraces and downlands.
Class 4w. Arable but needs drainage. Wet floodplains and terraces.
Class 5. Stable hill country. Too steep for arable use, negligible to slight erosion
hazard under perennial vegetation cover.
Class 6e and 7e. Erodible hills. Steep to very steep. Pastoral farming with strategic
erosion control strategies or forestry recommended or employed.
Classes 6w and 7w. Puna, wet footslopes, valley floors, floodplains, terraces and
wetland margins with very high water tables or frequent flooding.
Classes 6s and 7s.

Undefined, rivers, lakes, towns and quarries.
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Appendix C

Resource information used and produced by NIWA

Water resource inventory

Figure C-1: Example of map produced as part of the surface water resource assessment by NIWA. Average
annual precipitation estimated across the period 1966-2006. From (Zammit 2014).
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Table C-1:
Example of data derived from surface water resource assessment. Flow statistics (mean flow,
median flow and 7day-MALF) estimated by National Hydrological model (TopNet) and WRENZ at reach
0600011 - Mohakatino River mouth. NA indicates this metric could not be calculated.
Statistic

TopNet (1973-2013)

WRENZ

Mean flow (L/s)

6298

5462

Median flow (L/s)

6262

NA

7-day-MALF (L/s)

NA

540
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Water quality information

Figure C-2:
inclusive.

Seasonal trend in E. coli concentration (top) and trend in E. coli concentrations 2011-2015 inclusive (bottom). Data from NRWQN for the period 2011-2015
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Figure C-3:

84

Seasonal trend in turbidity (top) and trend in turbidity over time, 2011-2015 inclusive (bottom). Data from NRWQN for the period 2011-2015 inclusive.
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Figure C-4:

Seasonal trend in visual clarity (top) and trend in visual clarity 2011-2015 inclusive (bottom). Data from NRWQN for the period 2011-2015 inclusive.
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A

The dashed line (1500 ppb) is the lowest
threshold identified in the NPS-FM.
It describes a “high conservation value
system,, where there are unlikely to be effects
evn on sensitive species”.
The concentration range between 1500 and
3500 ppb have some growth effects on up to
5% of species.

B

The dashed line (1000 ppb) is the lowest
threshold identified in the NPS-FM.
It describes a “high conservation value
system,, where there are unlikely to be effects
evn on sensitive species”.

Figure C-5: Comparison of annual nitrate-N concentration statistic with NPS-FM attribute state values,
1990-2015 inclusive. Data from NRWQN for the period 2011-2015 inclusive.
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A

The dashed line (50 ppb) is the lowest
threshold identified in the NPS-FM.
It describes a “system providing 99%, species
protection, with no effects observed on any
species tested”

The concentration range between 50 and 400
ppb provides 95% species protection, starting
to impact on the 5% most sensitive species.

B

The dashed line (30 ppb) is the lowest
threshold identified in the NPS-FM.
It describes a “high conservation value
system,, where there are unlikely to be effects
evn on sensitive species”.

Figure C-6: Comparison of annual ammoniacal-N concentration statistic with NPS-FM attribute state
values, 1990-2015 inclusive. Data from NRWQN for the period 2011-2015 inclusive.
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Comparison of annual total phosphorus concentrations in two river systems, 1990-2015 inclusive. Data from NRWQN for the period 2011-2015 inclusive.
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Waipa at Whatawhata
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Figure C-8:
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Comparison of seasonal total phosphorus concentrations in two river systems, 2011-2015 inclusive. Data from NRWQN for the period 2011-2010 inclusive.
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Figure C-9:
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Comparison of annual total nitrogen concentrations in two river systems, 1990-2015 inclusive. Data from NRWQN for the period 2011-2015 inclusive.
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Figure C-10: Comparison of seasonal total nitrogen concentrations in two river systems, 2011-2015 inclusive. Data from NRWQN for the period 2011-2010 inclusive.
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Table C-2:

Summary statistics for selected water quality variables, Whanganui River at Te Maire.

Site name = Whanganui at Te Maire
Statistic
DO sat.
DO conc.
(%)
(ppm)
N of results

315

315

312

315

303

316

303

316

316

E. coli
(MPN/100
mL)
131

Minimum

94.5

8.4

0.01

0.58

0.5

1

84

1

7

7.4

4.7

Maximum

140

13.3

3.725

630

33

927

1987

27

1043

2481

23.2

102.8

10.9

1

3.4

8

223.5

386

7

21

98.7

12.5

104.666

10.915

1.137

18.312

9.018

252.155

432.538

7.059

48.576

273.765

13.03

6.038

0.868

0.837

60.389

4.944

181.377

268.158

3.211

108.205

435.294

3.985

1.00%

95.465

8.995

0.02

0.706

1

2.32

103.06

2

9

7.4

5.432

5.00%

98.3

9.6

0.072

1.093

3

13.3

134.95

2

11

14.515

7.1

10.00%

99

9.8

0.139

1.2

4

43.3

160

3

12

28.78

8

20.00%

99.9

10.2

0.285

1.5

5

77.7

207.3

4

15

46.19

9.47

25.00%

100.4

10.3

0.37

1.7

5

100

230.5

5

16

59.1

9.9

30.00%

100.8

10.4

0.47

1.9

6

123.3

265

5

17

63.02

10.4

40.00%

101.75

10.7

0.74

2.38

7

166

322.7

6

19

79.12

11.4

50.00%

102.8

10.9

1

3.4

8

223.5

386

7

21

98.7

12.5

60.00%

104.4

11.1

1.4

4.6

10

275.3

453.3

8

24.1

130.04

14.11

70.00%

106.8

11.4

1.609

7.36

11

350.7

521

9

31

234.6

15.5

75.00%

107.775

11.5

1.795

9.973

11.75

383.5

565

9

35

325.5

16.1

80.00%

109

11.7

1.928

17

12

429.6

610

9

42

387.3

17.1

90.00%

113.5

12.1

2.326

35

15

496

743.4

11

78.7

663.96

18.9

95.00%

116.425

12.3

2.597

65.75

17

556.2

893.75

12

168.3

1119.847

19.5

99.00%

121.87

13.005

3.079

292.5

24.88

735.36

1419.87

16.36

712.48

2430.942

20.602

Median
Arithmetic Mean
Standard Deviation

Clarity
(m)

Turbidity
(NTU)

Ammoniacal
N (ppb)

NNN
(ppb)

TN (ppb)

DRP
(ppb)

TP
(ppb)

Water
temp. (°C)
316

Cleveland percentiles
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Table C-3:

Summary statistics for selected water quality variables, Waipa River at Whatawhata.

Site name = Waipa at Whatawhata
Statistic

DO sat.
(%)

DO conc.
(ppm)

Clarity
(m)

Turbidity
(NTU)

Ammoniacal
N (ppb)

NNN
(ppb)

TN (ppb)

DRP
(ppb)

TP (ppb)

E. coli
(MPN/100
mL)

Water
temp. (°C)

N of results

310

310

310

311

299

311

299

311

311

130

311

Minimum

50.2

5

0.04

1.4

1

148

358

10

28

9.8

6.7

Maximum

116.8

11.9

2.19

126

135

1955

2619

50

328

10462.4

24

Median

91.6

9.1

0.518

7.9

21

687

939

20

68

292.95

15.1

Arithmetic Mean

91.215

9.128

0.586

13.633

27.368

748.563

1036.679

21.347

79.296

854.529

15.406

Standard Deviation

5.226

0.951

0.352

15.161

22.548

371.029

447.501

7.074

40.263

1393.961

4.091

1.00%

76.34

7.06

0.084

2.061

2

171.59

392.35

10.61

36.22

35.48

7.461

5.00%

83.8

7.8

0.15

2.71

7

265.4

457.5

12

43.05

71.2

9.205

10.00%

85.25

8

0.2

3.3

9

338

544.4

13

47

83.75

10.2

20.00%

88.15

8.4

0.3

4.3

11

416.4

629.1

15

54

131.2

11.6

25.00%

88.7

8.5

0.325

5

13

460.25

681.25

16

56

155.3

12.3

30.00%

89.85

8.6

0.357

5.5

15

513.4

728.2

17

59

181.55

12.58

40.00%

90.7

8.8

0.453

6.6

17

577.6

853.2

19

63

226.8

13.7

50.00%

91.6

9.1

0.517

7.9

21

687

939

20

68

292.95

15.1

60.00%

92.4

9.3

0.623

10.11

24

792.1

1100.3

22

73

461.1

16.51

70.00%

93.3

9.6

0.725

14

30

946.2

1245.8

24

83

762.05

17.8

75.00%

93.7

9.7

0.76

16

35

1002

1324

25

87

920.8

18.875

80.00%

94.55

9.9

0.82

18.37

39.7

1078.3

1392

26

94

1251.475

19.5

90.00%

96

10.4

1.055

30.4

53.6

1238

1614.6

31.4

129.4

2419.2

21.2

95.00%

98.5

10.7

1.24

43.95

71.65

1442.95

1867.3

34

154.95

3076

22.295

99.00%

104.14

11.48

1.88

74.34

119.53

1886.59

2360.61

46.39

246.94

7908.48

22.839

Cleveland percentiles
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Table C-4:

Summary statistics for selected water quality variables, Waipa River at Otewa.

Site name = Waipa at Otewa
Statistic

DO sat.
(%)

DO conc.
(ppm)

Clarity
(m)

Turbidity
(NTU)

Ammoniacal
N (ppb)

NNN
(ppb)

TN (ppb)

DRP
(ppb)

TP (ppb)

E. coli
(MPN/100
mL)

Water
temp. (°C)

N of results

310

310

311

311

299

311

298

310

310

128

311

Minimum

93.4

8.7

0.04

0.51

0.5

26

115

1

7

34.1

4.5

Maximum

105.4

13

4.59

187

82

790

1639

61

557

8664

21.1

Median

98.4

10.3

1.34

2.15

7

239

386

9

21

248.9

12.4

Arithmetic Mean

98.465

10.36

1.436

8.713

9.579

264.119

417.738

10.016

37.455

561.861

12.777

Standard Deviation

1.639

0.806

0.958

21.399

9.044

145.688

201.12

5.779

51.743

961.996

3.366

1.00%

94.66

8.8

0.056

0.601

1

40

133.48

3

11

40.886

5.4

5.00%

95.8

9.2

0.141

0.76

2

74.25

176.2

5

11

71.3

7.405

10.00%

96.6

9.3

0.25

0.856

3

91.6

201.6

6

14

80.31

8.7

20.00%

97.1

9.6

0.42

1.1

5

125

245

7

16

124.88

9.8

25.00%

97.4

9.8

0.58

1.3

5

143

263

7

16

137.5

10.2

30.00%

97.6

9.85

0.788

1.456

6

157.8

284.6

7.5

17

152.28

10.6

40.00%

97.95

10.1

1.004

1.745

6

200

328.8

8

19

200.65

11.59

50.00%

98.4

10.3

1.34

2.15

7

239

386

9

21

248.9

12.4

60.00%

98.8

10.6

1.69

3.1

8

283.1

439.2

10

25

305.78

13.6

70.00%

99.1

10.8

1.98

4.2

10

346.4

507.1

11

30

410.6

14.8

75.00%

99.3

10.9

2.107

5.175

11

381.75

543

11

36

517.2

15.4

80.00%

99.65

11

2.293

7.348

12

412.6

567.9

12

44

648.8

16

90.00%

100.6

11.3

2.696

18.16

15.6

471

651

14

71

1729.909

17.44

95.00%

101.3

11.8

3.099

40.65

26.55

509.9

745.2

20

109

2419.2

18.2

99.00%

102.74

12.3

3.989

131.7

52.53

605.07

1068.24

35.6

290.6

3793.056

19.439

Cleveland percentiles
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Appendix D

Plant & Food

The Plant & Food analysis used an LUC basis to identify areas of land where any, or none, of seven
horticultural enterprises would be suitable. The decision-tree is presented in Figure D-1:
High Class Land:
1c, 1s, 2e, 2s

Suitable for:
Market Gardening, Nurseries,
Berries, Flowers, Olives, Viticulture,
Pipfruit
2w

Suitability restricted to:
Market Gardening, Nurseries,
Berries, Flowers

Suitability restricted to:
Olives, Viticulture, Pipfruit

3w

Suitability restricted to:
Market Gardening, Nurseries,
Berries

Suitability restricted to:
Olives, Viticulture

4w

3e, 3s

4e

Suitability restricted to:
Berries

Figure D-1: The SLURI Decision Tree, an LUC-based land versatility assessment tool. In this application, the
decrease in soil versatility as measured by the LUC class limits options for the seven horticultural land uses
being considered here.

A map indicating where these land-use criteria also met climate requirements across the rohe is
shown in Figure B-1.
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Figure D-2: Map of the Maniapoto rohe indicating where LUC class would enable at least one of the seven
horticultural land uses being considered (Figure 6) and where the climate constraints are also met (Figure 5).
Figure numbers and figures from (van den Dijssel, Hall et al. 2014). Data reproduced with the permission of
Landcare Research New Zealand Limited.

A summary of the total land area by potential land uses is given in Table D-1. It indicates that there is
considerable potential for these, and other, horticultural enterprises in the rohe.
Table D-1: Example of information derived from agricultural resource capability assessment. A breakdown
of the areas suitable for the various mixes and number (parentheses) of horticultural land-uses within the
Maniapoto rohe. From (van den Dijssel, Hall et al. 2014).
The mix of horticultural land uses possible

Area (ha)

Proportion of
rohe (%)

Market gardening, nurseries, berryfruit, flowers, olives, viticulture,
pipfruit

11,265

1.4

Market gardening, nurseries, berryfruit, flowers,

28,650

3.6

Olives, viticulture, pipfruit

31,571

4

Market gardening, nurseries, berryfruit,

18,694

2.4

Olives, viticulture

52,140

6.6

1,677

0.2

Berryfruit
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When the Maniapoto land blocks are overlain with areas suitable for high-value horticulture,
approximately 8,300 ha of land on Maniapoto-owned blocks are identified that are suitable for high
value horticulture (Figure D-3).

Figure D-3: Identification of the areas suitable for the various mixes of horticultural land-uses within the
Maniapoto rohe that coincide with Maniapoto-owned land blocks. Areas of Maniapoto land associated with
each land class in parentheses. From (van den Dijssel, Hall et al. 2014).

Other options:
Wasabi (Eutrema japonicum) is an extremely high value crop (and quite different from the product
generally sold in NZ Japanese restaurants, which is a coloured horseradish). Wild wasabi grow well in
heavy shade and shallow, clear, cold running water. Wasabi is generally cultivated in a semiaquatic
system.
Pine nut (Pinus pinus) is hardy, tolerates a range of conditions (including high winds), and produces a
high value crop.
Almonds – the bulk of world supply is sourced from California, where production is highly dependent
on increasingly scarce irrigation. The production of this crop is likely to move elsewhere – New
Zealand produce would attract a premium price and potentially be preferred over nuts sourced from
alternate suppliers, such as China. We note that almonds are sensitive to excessive moisture and
there is significant variation in precipitation throughout the rohe.
These and other options would all need to be considered carefully to assess viability.
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Appendix E

AgResearch

Table E-1:
An example of industry-scale benchmarking, comparing individual property (grey cells) to
industry averages. From (Kingi 2014).
Data type

Description

Farm key performance
indicators

Physical
Data

Effective Area (ha)

1839

971

871

1127

530

3.2

2.2

2.1

2.86

-

Total stock units at
open

16915

8684

8666

10527

482.3

Stock units/labour
unit

5286

3916

4166

3680

-

9.2

8.9

9.9

9.34

9.1

Lambing %

122.9

123.5

137

127

122

Calving %

77.9

83.1

87.7

83

80

Sheep deaths %

9

6.1

5.1

4.6

6

Cattle deaths %

2.5

2.9

1.9

2.1

2

Wool/ssu

7.6

4.6

4.5

4.8

5.26

Income/ssu

119.38

91.22

108.5

100.35

81.39

Income/csu

45.98

59.96

70.87

64.16

55.22

Income/ha (Adj)

774

752

997

774

839

Farm Working ($)

45.7

45.88

51.49

50.91

46.23

Exp/su ($)

9.85

7.98

13.42

6.06

10.94

Fertiliser/su
R&M/su ($)

7.24

3.78

5.04

6.97

5.20

Farm Working
Exp/ha ($)

420

410

512

461

408.56

Expenses as % GFR

54

55

51

60

48.6

Debt Servicing as %
GFI

5.0

23.0

18.0

EFS (EBIT)/su ($)

34.73

29.12

46.78

34.53

43.2

EFS (EBIT)/ha ($)

319

260

465

313

383

5235

6485

6799

8362

6.2

4.1

7.0

4.6

Labour Units

Stocking Rate

Revenue

Expenditure

Return

Going Concern
Value/ha ($)
EBIT/GCV %
(Return on capital)

98

Top
10%

Group
average

Local farm district
average

Regional
average

14.3
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Appendix F

Scion

Table F-1:
Example of forestry assessment - forest area by age class and territorial authority as at 1 April 2013, showing proportion of forestry in the rohe per district. (Net
stocked planted production forest area). From (Hock et al. 2014; Hock and Heaphy 2015).
District

Area of exotic forest (ha)
Rohe

New Plymouth

District

Proportion of rohe
forest/district (%)

0

Forest area (ha) by age class (years)
1-5

6-10

11-15

16-20

21-25

26-30

31-35

36-40

41-50

51-60

61-80

0

0

0

0

0

0

0

0

0

0

0

Otorohanga

5000

5057

98.9

23

772

1282

1833

403

415

92

46

131

0

2

Ruapehu

12315

48383

25.5

1640

588

2294

4607

1076

1374

599

93

21

0

22

Stratford

0

0

0

0

0

0

0

0

0

0

0

0

0

Taupo

0

0

0

0

0

0

0

0

0

0

0

0

0

Waikato

0

0

0

0

0

0

0

0

0

0

0

0

0

Waipa

622

2709

23

23

34

234

219

54

13

40

2

2

0

1

Waitomo

25000

25694

97.3

2640

4558

5091

9301

1195

1129

344

244

314

85

11
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Figure F-1: Example of map produced as part of the assessment of forestry potential by Scion. Expected
returns from Radiata pine grown for structural timber From (Hock et al. 2014; Hock and Heaphy 2015).
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Appendix G
process

Draft “hazard” or agricultural potential assessment
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Figure G-1: Prototype “risk” assessment worksheet.

Figure G-2: Application of prototype assessment worksheet. Note that the example is for illustrative purposes only.

102

Nga Aho Rangahau O Maniapoto - bringing together the "Threads of Research"

Land Use Capability Class (LUC)
Continuation of existing land use
Active conservation/restoration
Intensive pastoral use
Dairy support - cropping
Horticulture - distributed blocks
Horticulture
Horticulture - cool climate crops
Sheep - store/finishing
Forest to farmland
Conversion to production forestry
Conversion to forestry - dsitributed blocks
Unused scrub/gorse to manuka honey
"Mauri" management
Mineral/coal
Tourism/caves

Highly suitable
Block dependent
Classes 1-8
Classes 1-3, 4e and 4c
Classes 1, 2, 3e, 3c
Classes 1, 2, 3e
Classes 1, 2, 3e
Classes 1, 2, 3e, 3c, 4c, 5c, 6c
Classes 1-3, 4e, 4c, 5e
Classes 1-3, 4e, 4s, 4c, 5e, 5s, 5c
Classes 1-5, 6e, 6c
Classes 1-5, 6e, 6c
Classes 1-8
Classes 1-8
Classes 3 and 4
Classes 1-8

Moderately suitable
Block dependent
NA
Classes 4w, 4s, 5e, 5s, and 5c
Classes 3w, 4e, 4w, 4c
Classes 3w, 3s, 3c, 4e, 4s, 4c, 5s, 5c
Classes 3w, 3s, 3c, 4e, 4s, 4c, 5s, 5c
Classes 3w, 3s, 4e, 4s, 5e, 5s
Classes 4w, 4s, 5s, and 5c
Class 4w
Classes 6s, 7e
Classes 6s, 7e
NA
NA
Classes 5e, 5s, 5c, 6e, 6s, 6c
NA

Negligible suitability
Block dependent
NA
All other classes
All other classes
All other classes
All other classes
All other classes
All other classes
All other classes
All other classes
All other classes
NA
NA
All other classes
NA

Slope (from LUC)
Continuation of existing land use
Active conservation/restoration
Intensive pastoral use
Dairy support - cropping
Horticulture - distributed blocks
Horticulture
Horticulture - cool climate crops
Sheep - store/finishing
Forest to farmland
Conversion to production forestry
Conversion to forestry - dsitributed blocks
Unused scrub/gorse to manuka honey
"Mauri" management
Mineral/coal
Tourism/caves

Highly suitable
Block dependent
All slopes
0-15°
0-15°
0-15°
0-15°
0-15°
0-20°
0-20°
All slopes
All slopes
All slopes
All slopes
0-20°
All slopes

Moderately suitable
Block dependent
NA
16-25°
16-20°
16-20°
16-20°
16-20°
21-25°
21-25°
All slopes
All slopes
All slopes
All slopes
21-25°
All slopes

Negligible suitability
Block dependent
NA
>25°
>20°
>20°
>20°
>20°
>25°
>25°
All slopes
All slopes
All slopes
All slopes
>25°
All slopes

Erosion (potential erosion type and severity from LUC)
Continuation of existing land use
Active conservation/restoration
Intensive pastoral use
Dairy support - cropping
Horticulture - distributed blocks
Horticulture
Horticulture - cool climate crops
Sheep - store/finishing
Forest to farmland
Conversion to production forestry
Conversion to forestry - dsitributed blocks
Unused scrub/gorse to manuka honey
"Mauri" management
Mineral/coal
Tourism/caves

Highly suitable
Block dependent
All land types
All 0-1, 2Sh, 3Sh, 4Sh, 2W, 3W, 4W, 2R, 3R, 4R, 2D, 3D, 4D
All 0-1, 2Sh, 3Sh, 2W
All 0-1, 2Sh, 2R, 2W
All 0-1, 2Sh, 2R, 2W
All 0-1, 2Sh, 2R, 2W
All 0-1, 2Sh, 3Sh, 4Sh, 2W, 3W, 4W, 2R, 3R, 4R, 2D, 3D, 4D
All 0-1, 2Sh, 3Sh, 4Sh, 2W, 3W, 4W, 2R, 3R, 4R, 2D, 3D, 4D
All land types
All land types
All land types
All land types
TBA
All land types

Moderately suitable
Block dependent
NA
NA
2D
3Sh, 3R, 3W
3Sh, 3R, 3W
3Sh, 3R, 3W
NA
NA
NA
NA
NA
NA
TBA
NA

Negligible suitability
Block dependent
NA
All others
All others
All others
All others
All others
All others
All others
NA
NA
NA
NA
3Su, 4Su, 5Su, 3Ef, 4Ef, 5Ef, 3Da, 4Da, 5Da, 3Df, 4Df, 5Df
NA

Soil (from Fundamental Soil Layer)
Continuation of existing land use
Active conservation/restoration

Highly suitable
Block dependent
All soils
All soils except Gley, Perched-Gley, Organic, Organic Orthic Gley, Organic Recent Gley, Rocky Raw, Rocky
Recent Soils, and soils that are very stony or have a sandy texture throughout
All soils except Anthropic, Raw, Gley, Perched-Gley, Organic, Organic Orthic Gley, Organic Recent Gley, Rocky
Raw, Rocky Recent Soils, and soils that are very stony or have a sandy texture throughout
All soils except Gley, Organic, Rocky Raw, Rocky Recent, Podzol or imperfectly drained soils
All soils except Gley, Organic, Rocky Raw, Rocky Recent, Podzol or imperfectly drained soils
All soils except Gley, Organic, Rocky Raw, Rocky Recent, Podzol or imperfectly drained soils
All soils except Gley, Perched-Gley, Organic, Organic Orthic Gley, Organic Recent Gley, Rocky Raw, Rocky
Recent Soils, and soils that are very stony or have a sandy texture throughout
All soils excluding Organic, Organic Orthic Gley, Organic Recent Gley, Rocky Raw and Rocky Recent Soils or soils
that are very stony or have a sandy texture throughout
All soils excluding Organic, Organic Orthic Gley, Organic Recent Gley, Rocky Raw and Rocky Recent Soils
All soils excluding Organic, Organic Orthic Gley, Organic Recent Gley, Rocky Raw and Rocky Recent Soils
All soils

Moderately suitable
Block dependent
NA

Negligible suitability
Block dependent
NA

Gley, Perched-Gley, Organic, Organic Orthic Gley and Organic Recent Gley Soils

Rocky Raw, Rocky Recent Soils, and soils that are very stony or have a sandy texture throughout

Raw, Gley, Perched-Gley, Organic, Organic Orthic Gley, Organic Recent Gley Soils, and some Anthropic Soils
Imperfectly drained and Rocky Recent soils
Imperfectly drained and Rocky Recent soils
Imperfectly drained and Rocky Recent soils

Rocky Raw, Rocky Recent Soils, and soils that are very stony or have a sandy texture throughout
Gley, Organic, Rocky Raw, Rocky Recent and Podzol Soils
Gley, Organic, Rocky Raw, Rocky Recent and Podzol Soils
Gley, Organic, Rocky Raw, Rocky Recent and Podzol Soils

Gley, Perched-Gley, Organic, Organic Orthic Gley and Organic Recent Gley Soils
NA
NA
NA
NA

Rocky Raw, Rocky Recent Soils, and soils that are very stony or have a sandy texture throughout
Organic, Organic Orthic Gley, Organic Recent Gley, Rocky Raw and Rocky Recent Soils or soils that are very
stony or have a sandy texture throughout
Organic, Organic Orthic Gley, Organic Recent Gley, Rocky Raw and Rocky Recent Soils
Organic, Organic Orthic Gley, Organic Recent Gley, Rocky Raw and Rocky Recent Soils
NA

All soils excluding Organic, Organic Orthic Gley and Organic Recent Gley Soils
All soils

NA
NA

Organic, Organic Orthic Gley and Organic Recent Gley Soils
NA

Intensive pastoral use
Dairy support - cropping
Horticulture - distributed blocks
Horticulture
Horticulture - cool climate crops
Sheep - store/finishing
Forest to farmland
Conversion to production forestry
Conversion to forestry - distributed blocks
Unused scrub/gorse to manuka honey
"Mauri" management
Mineral/coal
Tourism/caves

Figure G-3: Scoring system developed to assess hazards and resource limitations that are associated with land use capability. This scoring system is intended to be used in a GIS-based system, which will allow the hazards associated with other biophysical
resources to be assessed in an integrated manner.
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Appendix H

Farm-scale resource assessment modelling framework

This section describes a robust framework whereby more detailed assessment of individual
properties or land blocks may be undertaken. The framework proposed:


seeks to ground-truth available information (i.e., reduce the uncertainty associated
with available information)



will allow data and information to be collate for use in more sophisticated assessment
tools (e.g., the Farmax and OVERSEER models)



will provide data and information required for detailed economic analysis.

The framework described below has been termed a “Farm-scale Resource Assessment and Modelling
Framework” (hereafter referred to as the “Framework”). It continues the approach described above
by maintaining the following design characteristics:


It is a generic procedure or tool that may be applied to any land parcel to provide a
level of information that will favour consistent decision-making.



It uses standard techniques for assessing various bio-physical resources, thereby
minimising bias.



The procedures used will be familiar to most agricultural consultants, allowing blockowners to use a service provider of their choice.



The outputs from the Framework will be familiar to rural economists and business
advisers, who will be able to use this information to provide sound advice to
enterprise-owners.



The Framework will allow incorporation of Matauranga Māori criteria, to ensure that
decision-making will be consistent with all aspirations for the Maniapoto rohe.

17.1 How will the Framework assist MMTB and individual landowners?
Application of the Framework will demonstrate how pertinent regional scale information and more
detailed information derived from field assessment at block level may be integrated to create a
knowledge-base. This information may subsequently be utilised for scenario-modelling and planning
prior to decision-making, or used to benchmark potential future land use or enterprises. Application
of the Framework will also create a tangible reference work that may be used in future discussions
with consultants, Crown Research Institute staff or most importantly, other iwi members.
The Framework should not be seen as an end in itself – rather, the process leading to application of
the Framework is the key deliverable of this task. It will serve as a documented procedure,
methodology or template that may conceptually be applied to any block (with some site specific
information) to deliver a reasonably standardised product. It is intended to be generally applicable,
rather than specific to certain land blocks only.
For those properties where the Framework is applied, landowners will be able to:
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understand the information and advisory support available



identify how they may use these resources



better understand the relationships between the various information streams, and



better understand the complexity and inter-connectedness of the information derived
from different assessments.

The Framework will also provide a convenient benchmark for what can be expected of a consultant
engaged to provide a similar service. Ultimately the Framework could incorporate cultural values and
aspirations (Matauranga Māori), how these relate to the operation of the blocks and overall goals for
the rohe, but these aspects are not discussed further here.
We recognise that alternative approaches exist. For example, rather than focusing on the
development of a Framework “process” as described below, information derived from the
Framework developed by the CRIs, could subsequently be used in other (currently unknown)
processes developed by MMTB and the NAROM team or individual enterprises and their rural
advisors.
The development of the Framework is described in detail below as a series of phases and tasks.

17.1.1 Phase 0 – broad-scale resource assessment
This was described in Section 0 through Section 11 of this “synthesis” report. This would be
undertaken primarily by Landcare Research and will form the first part of the detailed farm
assessment document. It will include a property description and statement regarding current land
use and management.

17.1.2 Phase 1 - Preliminary walk-over
This will involve a small team of specialists derived from the various CRIs. They will assess the
specific blocks as a team and share observations and ideas in the field and in the materials
documenting the walk-over. The information derived from visual inspection as a team cannot be
obtained in any other manner within an equivalent short time-frame. Potential sources of
contamination of waterways (including sediment, nutrients and faecal contaminants), aquatic weeds,
wetlands, riparian margin issues or features of note will be identified during this walk-over.

17.1.3 Phase 2 – Detailed assessment
The site walk over will be followed by detailed assessment of primary resources - as geology, land
and water.
Two methods will be incorporated in the primary resources assessment proposed:


the Land Use Capability (LUC) Survey Method, and



a modern version of the Soil Survey Method, using S-map and the New Zealand Soil
Classification system.

Previously, the more rapid and less expensive LUC system has been utilised on its own. This
approach is acceptable for relatively simple tasks such as erosion control in hill country. Where more
detailed assessment is required, potentially involving use of sophisticated tools such as the Overseer
nutrient budgeting tool or irrigation-related tools (e.g., Irricalc, SPASMO), or where evaluation of
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land versatility for horticultural crops might be required, a soil map based on a sound soil survey
rather than a LUC survey method is essential19.
A LUC assessment is generally expedited by first conducting a soil survey, as soil and soil parent
materials are important factors in determining LUC classes, particularly on arable land.

Limitations of “detailed assessments”
This process is focused on describing a methodology which may be used to determine land use
change options. These particular resource assessments can only be undertaken to the extent
allowed or made possible by the available data. Data for various resources are available at different
spatial scales. Each data sets will also have an associated level of uncertainty. As a consequence, the
resolution at which these assessments will be made will be determined by the resolution of data
available at coarsest scale. These primary resource assessments should therefore be regarded as
“virtual” assessments – although the information derived may appear adequate for detailed planning
and making decisions regarding future land use options, this information will be limited because of
the underlying data. Accordingly, decisions based on these assessments should be considered as
subject to unacceptably high levels of uncertainty or risk unless demonstrated otherwise. Robust
decision-making will need to be underpinned by more detailed assessments, which will require more
detailed and intensive in-field assessment by suitably qualified individuals.

17.1.4 Phase 3 - Revision of the assessment framework
The information input to the resource assessment framework will be extended following inclusion of
materials derived from freshwater ecologists, hydrologists and geologists. Water-related information
will be provided by NIWA team and GNS will provide the specialist geological assessment.
Once again, the level of detail at which these hydrological, ecological and geological assessments
take place will reduce the uncertainty associated with land use change decisions.

Supplementing water resources information
Using the information provided by Landcare Research in the initial primary resources assessment,
water resource specialists will have detailed information regarding the location of waterways and
springs, the size of the surface water catchments on or upstream from the block, and the rainfall and
propensity for run-off from the block (Hydrological Soil Groups based on S-map). This will enable
hydrologists to better characterise the water flows into and out of each block. Although it may be
possible to generate this information without a site visit, we strongly recommend that an aquatic
ecologist undertake a focused assessment.
NIWA staff will contribute block-specific commentary indicating how Regional Plan rules and the
National Policy Statement for Freshwater Management (NPS-FM) and National Objectives
Framework (NOF) regarding water quality are likely to affect each property. The requirements to
obtain more detailed or accurate climate or stream flow information for each block could also be
assessed if required.
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A Primary Resources Assessment may also be undertaken using the “Soils Underpinning Business Success” approach. This process takes a
lot of kanohi ki te kanohi, but matauranga and local knowledge from farm managers, those who grew up on the land, Trustees and tangata
whenua could all be combined to produce a more meaningful, locally representative “living” document. If this approach was taken we
recommend parallel conduct of a soil survey by Landcare Research (Sharn Hainsworth), to ensure the information required for the models
described in Phase 4 is available.
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Supplementing geological information (desirable, but not possible at this time)
Where available, information relevant at block scale (for example information regarding the known
extent of the coal resources at Mangapapa B2) will be incorporated. Ideally a field geologist would
accompany the Landcare Research team to assist with identification of geological features and
building on information provided in the regional scale assessments completed previously. This would
link the underlying geology, rock outcrops and landforms visible at each site and improve the
usefulness of rock and landform maps, which will largely underpin the land resource assessment
where the land is hilly or steep. This information would complement other components of these
assessments by developing a basic understanding of groundwater resources likely to be present on
each block, as well as erosion/stability issues.

17.1.5 Phase 4 - Assessment of current land management and economics (populating
models)
We recommend assessment of current land management and economics on the farm using a series
of tools and approaches:


Revision of water resource assessments as required.



Overseer™ nutrient budget.



Ideally Mitigator would be used to provide an assessment of critical source areas for
nutrient loss to waterways from the soil surface (particularly phosphorus) –assessment
at this scale falls outside of the scope of the project. Assessment of critical source
areas will be undertaken in a descriptive manner, using available information.



Soil Risk Categories for determining the nature and extent of Farm Dairy Effluent (FDE)
land application systems (including calculation of FDE pond size).



Application of Farmax will be a key component of the assessment of each identified
land block. It will provide an evaluation of current farm business and assessment of
measures likely to increase productivity (for drystock and dairy pastoral land uses).
The central role of this aspect of the evaluation will require the availability of key
resources at specific times, which will need to be carefully scheduled.



Initial opportunities analysis for horticulture, forestry, agriculture and other land uses
such as honey production.
−

Plant and Food Research model for evaluating suitability for horticulture, and

−

Scion’s Forecaster model for identifying forestry feasibility, and how to best
structure and manage forestry to maximise returns. The benefits of applying this
tool will need to be considered on a case-by-case basis.

These will be summarised in a Recommended Actions Plan, focussed primarily on reducing impact
on the environment while increasing yield within the current land use. In Phase 5 this process can be
repeated for any given scenario.
For the models identified above to work at their full potential, all require:


the soil information that will be provided in the work proposed from Landcare
Research, and

Nga Aho Rangahau O Maniapoto - bringing together the "Threads of Research"



the results from the LUC survey.

These models all provide in-depth information at farm scale provided good quality data are input,
such as good soil maps and soil fertility information.

17.1.6 Phase 5 – Likely future land use options
This phase requires iterative revision of the process and model scenarios as planning and decisionmaking occurs with each block. This involves multiple meetings with landowners to:


incorporate new information into their decision-making, and



to assist the farm planners into revising the plan until it is appropriately tailored to the
needs of the landowners.

A key prerequisite for shortening the time, effort (and costs) of this Phase relates to defining and
describing the future aspirations of the landowners or trustees. While early definition of these
aspirations are highly desirable, this does not mean that these aspirations or visions for future land
use are fixed or unchangeable. To assist with this phase, the landowner, trustees or an appointed
agent should record information such as:


Characterising the “state” of the block, including a detailed description of current land
use.



Future decision-points, such as upcoming lease renewals.



Description of landowner- or trustee-identified future options, as well the reasons for
preferring these options, such as:
−

“Conversion of commercial forestry to improved pasture because of improved ….”

−

“Retirement of paddock X from intensive grazing because of excessive flooding
and pugging risk….”

In Phase 5, the models populated in Phase 4 above will be used to provide scenarios demonstrating
the current state and potential future impacts of identified land use scenarios. We propose that this
modelling be integrated and summarised in an overarching economic modelling and benchmarking
tool from Landcare Research called NZFARM, which may be applied at regional and block scales.
The endpoint of Phase 5 is reached when a decision regarding future direction for use and
management of the land block is reached; typically this occurs when the landowners have a clear
understanding of the steps required to continue on their intended trajectory.

17.1.7 Phase 6 – Documentation of farm-scale assessments
This will document the process outlined above, drawing from the various meeting minutes and
versions of the Farm Plan. It will provide robust information that will simplify future decisionmaking.
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