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PREFACE

This report was prepared at the request of Northland Inc. (the Client) by Indufor Asia Pacific
(Indufor). The intended user of this report is the Client. No other third party shall have any right
to use or rely upon the report for any purpose.

New Zealand Trade and Enterprise (NZTE), in collaboration with Northland Inc. and Top Energy,
approached Indufor to undertake an opportunity analysis of the potential for a wood processing
facility in Northland in September 2014. From this process the concept for a world class
integrated cut-of-log sawmill and mechanical pulpmill to be located at the Ngawha geothermal
field near Kaikohe was validated as the most viable greenfield opportunity of scale for the
region's wood processing industry. The analysis showed that mechanical pulping appears to
have the highest Wood Paying Capability (WPC), while of the sawlog/peeler log activity,
sawmilling is most attractive. This opportunity was listed in the Northland Regional Growth Study
released in February 2015.

It should be noted that alternative processing options could prove more attractive to an investor,
depending on their own product requirements and market position. This is particularly the case
for MDF and/or HDF operations. These operations are to a large extent very similar to a
mechanical pulping operation, relying on low cost fibre and energy to be competitive. In addition,
today® MDF or HDF mills are of a scale similar to that of a mechanical pulpmill.

In its initial concept the facility was envisaged as having a capital value of approximately
NZD750 million and would use geothermally generated electricity and heat to process 0.8 to
1 million m3 of industrial and pulp grade logs. It was also based on the development of an
6energy parké within the vicinity of Top Energyés

NZTE and Northland Inc., in collaboration with the Ministry for Primary Industry (MPI)
(collectively the project sponsors) engaged Indufor to undertake a more detailed assessment of
the Northland opportunity. The objective of the detailed pre-feasibility study is to evaluate the
potential for establishing a sustainable and profitable integrated sawmill and pulpmill complex
at Ngawha. The pre-feasibility assessment would include the following elements:

1. The impact of a new industry at Ngawha on the local community, resource owners, forestry
industry supply chain and the local and regional economy.

Resource availability and implications for resource owners
Market demand

Site analysis

a > WD

Technical optimisation/costing
6. Financial viability

From discussion with the project sponsors it was decided that initially the first three project
elements would be undertaken, followed by an evaluation from the project sponsors to decide
whether the analysis should proceed to completion or be stopped. This is not inconsistent with
the overall rationale to stage the pre-feasibility assessment (Figure S-1).
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Figure S- 1: Pre-Feasibility Staged Approach

¢ Would a new mill negatively impact
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During early 2016 Indufor undertook the work associated with the first three elements of the pre-
feasibility study. This report focuses on those first three elements, assessing the impact of a
new industry at Ngawha on the local community, resource owners, forestry industry supply chain
and the local and regional economy.

This report may only be used for the purpose for which it was prepared and its use is restricted
to consideration of its entire contents. The conclusions presented are subject to the assumptions
and limiting conditions noted within.

Indufor Asia Pacific

=
Marcel Vroege Matt Bovelander
Head of Forest Industry Senior Consultant

Contact:

Indufor Asia Pacific

7" Floor, 55 Shortland St
PO Box 105 039
Auckland City

NEW ZEALAND

Tel. +64 9 281 4750
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EXECUTIVE SUMMARY

Key Findings
Northland presents a real opportunity for the development of a new wood processing industry.

A Northland located industry would benefit from the availability of competitively priced
sustainable geothermal power, the availability of suitable resource and good infrastructure and
export facilities.

Potential processing options that would best utilise those competitive advantages are pulpwood
processing activities such as MDF/HDF and mechanical pulp, as well as sawmilling options not
competing with the currently well-established industry focused on structural lumber and high
density veneer logs.

Indufor's research indicates that the combination of the proposed plant types would:

1 Yield significant economic benefit for Northland through the provision of new jobs and
purchases of goods and services.

1 Provide the highest wood paying capacity for both forest owners and the investor among
all the opportunities previously assessed.

1 Not compete directly with other Northland wood processors because it would use export
logs and local residues as its feedstock.

1 Help stabilize the industry by providing forest owners with a large customer for logs and
chip that currently have a very limited internal market in Northland.

1 Be able to access sufficient wood-fibre, provided that fluctuations in volume supplied
between large scale corporate forests and fragmented private forestry suppliers, could be
managed over the life of the proposed mills.

1 Require an investor to embark on a number of targeted wood-sourcing strategies to ensure
that sufficient volumes could be obtained from private forest owners including iwi when
corporate harvests were lower and annual harvest variations smoothed.

1 Reduce heavy log traffic for export through the region to Northport at Marsden Point,
replacing it with lighter container trucks.

1 Need to adhere to environmental guidelines and consent conditions to minimise adverse
impact on land, air and water.

Local Impact Analysis

To develop an understanding of the local and regional views on the development of such an
industry, a local impact assessment was carried out. A range of potential stakeholders was
interviewed and the impact of a new mill was discussed (Figure S-1)

Key findings from this assessment indicate that half (50%) of the people and local entities
interviewed would require a more concrete understanding of the actual industrial development
before being able to better form their opinion, while some 42% could see potential benefits to
them or the local and regional communities.

It was clear that important considerations for all interviewed were that a new industry should not
have negative impacts on the environment, local and regional communities, infrastructure and,
importantly, the established local industry. In addition, there was a clear indication of a desire
by the regional land owners to have some form of direct involvement.

Resource Availability

In terms of the available resource in Northland, the resource analysis shows that there is
sufficient resource available to develop a new industry. It should be noted that such an industry

© INDUFOR: A15-10911 Northland Inc. iii
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will compete directly with log exports and, as such, will only be able to access the required
volumes by outcompeting export markets.

To enable a more refined description of wood flows to be developed, the Northland region was

divided into 15 grid squares or cells (Figure S-1). Separate area, yield and cost estimates were
developed for each grid square.

Figure S-1: Grid Layout - Northland Region
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Indufor analysis suggests there would be sufficient volume to support the proposed new

Ngawha mills as well as the existing mills in Northland. Figure S-2 shows the resulting wood
flow when both existing and the proposed new mills are supplied.

! Resulting wood flow also includes some block smoothing constraints to reduce annual volatility in harvest levels

© INDUFOR: A15-10911 Northland Inc.



Figure S-2: Northland Wood Flow - Existing and Ngawha Mills Supplied
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Over the next 7 to 8 years an increasing proportion of the Northland harvest will come from
owners with relatively small areas (less than 1000 ha). This will present some challenges in
securing supply as it is unlikely that any one owner will be able to provide consistent volumes
over a long timeframe. Prevailing log prices will be a key determinant of the extent to which
these small owners decide to harvest. The proposed new mills are likely to come on stream at
close to the time when supply from the major forest owners are near their minimum levels
(Figure S-3).

Figure S-3: Northland Wood Flow by Ownership Size Class?
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The Ngawha site is well located with respect to large parts of the Northland estate. Indufor
estimates log transport cost savings in the range of NZD90 million to NZD118 million could
accrue from delivering to the Ngawha site rather than export. It is likely this cost saving would

2 The wood flow presented includes the option for alternative silvicultural management but does not include any new
planting
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be shared between the forest owner, through reduced costs and therefore higher stumpages,
and the log buyer (i.e. the Ngawha mill) through lower delivered log costs.

A further consideration would be the mix of log grades utilised by the mills. While there is
sufficient fibre available there would be a need for flexibility in the specifications of the logs
consumed. This would include log grade/quality, diameter and length. Length is likely to be a
key aspect with domestic mills typically preferring longer lengths.

Figure S-4 shows the mix of log grades resulting from this modelling exercise that might be
supplied to the Ngawha pulpmill. Figure S-5 shows the potential supply by grade to the Ngawha
sawmill. The log mix will ultimately be strongly influenced by the relative pricing paid by the mills,
but it does provide an indication of the log types that would need to be utilised if existing
Northland facilities were to continue to be supplied with the current log demands.

Figure S-4: Potential Log Grade Mix Delivered to Ngawha Pulpmill
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Figure S-5: Potential Log Grade Mix Delivered to Ngawha Sawmill
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Costs of production, including logging, roading construction and maintenance and harvest
management and marketing, average around NZD47/m? for logs supplied to the Ngawha facility
during the first 10 years of operation. Similarly, transport costs average close to NZD14/m?3.
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With the prices assumed in this exercise this would result in delivered log prices to the pulpmill
of NZD64.69/m® and NZD112.14/m? to the sawmill. The corresponding stumpage returns to the
forest owner are NZD3.79/m? and NZD51.12/m3, respectively.

Market Analysis

Markets for mechanical pulp and sawn timber in Asia are forecast to continue to expand.
Markets for radiata pine BCTMP pulp will be driven by increasing demand for packaging grades
of paper and board.

I nduf ords analysis determined that the current me
pulp) is around 4.5 million tonnes. Over the past decade and a half demand has been increasing
at an average rate of 2.4% per annum.

The main features of global market mechanical pulp consumption are:

1 Around 70% of the total current consumption is essentially BCTMP type pulp made from
hardwood.

1 Around 3.2 million tonnes (71%) of all the market mechanical pulp is consumed in Asia and
India.

T China alone accounts for 50% of the worl dbés cur

Within Asia, most of the market pulp consumed in the region is in China (Figure S-6) although
India is now a recognised and growing market. The China market has grown by around 5.2%
annually since 2010 while India has been developing at a slower pace of 4.2%/a.

Figure S-6: Market Pulp Demand in Asia
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New Zealand is a major exporter of radiata pine lumber and over recent years the share of
industrial grades of lumber has increased considerably. Exports of industrial grade lumber were
estimated at some 1.1 million m? in 2015.
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Figure S-7: New Zealand Exports of Industrial Grade Lumber by Destination
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Radiata pine has a significant market presence in Asia, as lumber is supplied from New Zealand,
Chile and to a lesser extent Australia. This supply is augmented by a very large domestic (in
Asia) production of radiata pine lumber produced from imported logs. The total radiata pine
lumber market in Asia is estimated to have reached 13 million m3in 2014 (Figure S-8). China is
by far the single largest market for radiata pine lumber accounting for 68% of total radiata pine
lumber demand in 2014.

Figure S-8: Radiata Pine Lumber Market in Asia
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Currently, most radiata pine is used in lower value lumber end uses such as temporary
construction and packaging. End uses in Vietnam are noticeably different, wherein most the
imported radiata pine lumber is used in furniture manufacture. However, the industry does
import lower value lumber, and defects, and re-cuts this to produce the clearwood required.

Although demand in the last year has eased, the longer-term outlook is positive. Radiata pine
is a well understood lumber species that is competitive against major competing softwood and
certain hardwood alternatives in Asia.

As in-country production costs increase overseas, the opportunity to supply kiln dried lumber
from New Zealand will continue to improve over time.
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ABBREVIATIONS AND GLOSSARY OF TERMS

Term Explanation

la Per annum, or year

/d Per day

ADt Air Dry tonnes

AMG At Mill Gate

APMP Alkaline Peroxide Mechanical Pulp
BCTMP Bleached Chemi-Thermo-Mechanical Pulp
BHKP Bleached Hardwood Kraft Pulp
CAGR Compound Annual Growth Rate
C&F Cost and Freight

CIF Cost Insurance and Freight

COL Cut of Log

CTMP Chemi-Thermo-Mechanical Pulp
FBB Folding Box Board

FOB Free on Board

Ha Hectare (10 000 m?)

m2 Square mete

m?3 Cubic meter

NZTE New Zealand Trade & Enterprise
P&W Printing and Writing

P-RC APMP Pre-conditioning Refiner Chemical Alkaline Peroxide Mechanical Pulp
RCF Recycled fibre

t Tonnes, metric

t/a Tonnes per annum

t/h Tonnes per hour

TMP Thermo Mechanical Pulp
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1. INTRODUCTION

1.1 Context

New Zealand Trade and Enterprise (NZTE), in collaboration with Northland Inc. and Top Energy,
approached Indufor to undertake an opportunity analysis of the potential for a wood processing
facility in Northland in September 2014. Currently only about a third of the timber harvested in
the Northland region is processed locally, predominantly into structural timber products such as
graded sawn timber and LVL. There was a view that, given the size of the forest estate in
Northland, the region has the potential to absorb additional wood processing capacity.

The opportunity analysis identified the possibility of establishing an integrated sawmilling and

mechanical pulpmill processing facility located at a proposedé ener gy par kdé wi thin t
Top Energybés Geot her mal PThevanalysiPshaavedt thatnoé &l the Ng a wh a .
pulpwood/residue using industries, mechanical pulping appears to have the highest Wood

Paying Capability (WPC), while of the sawlog/peeler log activity, sawmilling is most attractive.

Therefore, the key outcome from this initial research was the validation of a concept for a world
class integrated cut-of-log sawmill and mechanical pulpmill to be located at the Ngawha
geothermal field near Kaikohe. This was perceived to be the most viable greenfield opportunity
of scale for the region's wood processing industry, taking into account the specific need not to
detract from the viability of other wood processing facilities in the Northland region.

In its initial or conceptual stage, the facility is envisaged to have a capital value of approximately
USD750 million and would use geothermally generated electricity and heat to process 0.8 to
1 million m?® of industrial and pulp grade logs, which are currently exported unprocessed.

© INDUFOR: A15-10911 Northland Inc. 1



Indufor

Map 1-1: Northland Region Forests
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In February 2015 the New Zealand Government released the Tai Tokerau Northland Growth
Study Opportunities Report (the Northland study). This report is part of a wider programme
which is focused on identifying and progressing opportunities to achieve growth in investment
income and employment in these regions. A key recommendation of the Northland study is the
potential for a new sawmill and pulpmill facility at Ngawha.

NZTE and Northland Inc in collaboration with the Ministry for Primary Industry (collectively, the
project sponsors) are now looking to carry out a more detailed analysis (detailed pre-feasibility)
of the concept, as part of an overall framework for project evaluation and promotion. Although
there appears to be an opportunity for this new greenfield processing facility the integrated

© INDUFOR: A15-10911 Northland Inc.
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mechanical pulpmill and sawmill would still need to be able to secure sufficient resource and
power and have access to markets, to be viable.

A Phased Approach to Project Evaluation and Promotion

GO/ GO/
Phase 1 ° Phase 2 Phase 3
NOG NOG
Opportunity Analysis: Detailed Pre -Feasibility [\ Investment
Concept Analysis: proposal:
High level preliminary Refinement r(t:efoigg%pént
assessment to test In-depth assessment of Document and process
project concept refined concept development to
Encourage investment

1.2 Pre-Feasibility: The Task Objective

The aim of the detailed pre-feasibility study is to evaluate the potential for establishing a
sustainable and profitable integrated sawmill and pulpmill complex at Ngawha. The assessment
of the proposed integrated sawmill and pulpmill project was to include the following elements:

1. The impact of a new industry at Ngawha on the local community, resource owners, forestry
industry supply chain and the local and regional economy.

Resource availability and implications for resource owners
Market demand
Site analysis

Technical optimisation/costing

o g > w N

Financial viability

1.3 Work Approach

Following discussion with the project sponsors it was decided that the work done for the pre-
feasibility stage of the engagement would also follow a staged approach with focus directed on
the first three elements of the assessment. This will allow for a detailed approach with clear Go
and No-Go steps.

Stage 1: The impact of a new industry at Ngawha on the local community, resource
owners and Forest Industry in the context of local and regional economy

It is important to establish how the proposed concept would fit within the existing forestry and
wood processing industry structure in Northland and the impacts that it would have on the
industry and the community. The first stage of the pre-feasibility therefore undertook to evaluate
and discuss:

1 The strategic fit of the proposed mill within the Northland forestry sector

1 How existing sawmills and other wood processors would be affected by the proposed
additional processing capacity.

© INDUFOR: A15-10911 Northland Inc. 3
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The direct and indirect impacts on local communities in terms of training needs, job
creation, stability of jobs in the mill and supply chain operations as well as wider social
impacts.

Opportunities available for the use of existing sawmilling capacity or new or modern used
plant capacity for the proposed sawmill.

The scope for Iwi participation in and benefit from the proposed project as forest owners
and log producers and suppliers of other goods and services, including labour.

Stage 1 includes a range of interviews with key stakeholders such as local and regional forest
owners, processors, training providers and various Iwi and their associated commercial arms.
An important aspect of undertaking the local impact assessment as a first stage is that work
outputs will form important inputs to Stage 2 of the work approach.

Figure 1-1: Pre-Feasibility Staged Approach

If No ¢ Is sufficient resource available over time for a new
mill at an acceptable cost

* Would a new mill negatively impact
odutry on the established industry?
Irgnct

If Yes

* Does the current and anticipated future market demand
provide a feasible market opportunity?

§ ¢ Is the Ngawha Energy park suitable for the development of
the proposed Integrated mill?

If Y | %m:dw * What are the anticipated capital costs and likely input
es Costy costs for the proposed mill

¢ Are the expected

Meancial financial returns

And Femdbiay sufficiently attractive for
investors?
 Provision of a marketable
Ittt information memorandum of
If Yes Mamarandsy the Ngawha integrated Mill

! ~ Opportunity

Stage 2: Resource Availability

Combining Stage 1 inputs, the second stage of the pre-feasibility assessment involves
developing a wood flow supply model for a mill located at Ngawha. The model will be
interrogated to develop a clear understanding of:

1

il
il
il
il
il

il

Anticipated wood availability by grade and source over time
Inter-regional wood flows

Resource supply location over time

Anticipated wood density over time

Supply cost of the resource over time

Factors that will influence the future quantity and quality of wood supply including replanting
of former Crown Forest Licence Land acquired by iwi and reassignment of export logs

How changes in supply would affect the feasibility of additional processing capacity

The impact of new plantings, and potential for shorter rotation regimes.

The model utilises the latest available data from MPI regional supply forecasts, geographical
known location of plantations, and yield tables based on those developed by MPI, modified to
account for productivity differences in Northland. Indufor grouped the Northland resource into
15 individual cells. Within each cell Indufor developed a number of appropriate yield curves to
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provide best estimates of the wood supply by log grade over time. Information on age-class
structure and tending regimes employed in Northland was developed using a combination of
data published in the NEFD and other non-confidential information sources.

Map 1-2:.Br eakdown of the Northland Wood Supply
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Stage 3: Market Demand

Indufor carried out market studies into both mechanical pulp and sawn timber markets. The
research focused on proving the market demand viability for the proposed integrated mill and
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was a combination of desk based study and targeted industry interviews, both telephone and
face-to-face. The face-to-face interviews were seen as crucial to define the appetite of the
potential major customers and end users of the mechanical pulp and lumber products for either
equity investment in, or take-off agreements for potential products from the proposed Ngawha
mill.

The key variables evaluated in the market analysis include, but are not limited to:

9 Current and future demand for mechanical pulp and sawn timber grades likely to be
produced by the Northland facility.

91 Identification of likely key competitors and competitive position of the Northland mill against
those international competitors.

Current and future prices for mechanical pulp and sawn timber.

Identification of the appetite from potential markets and investment partners for the
proposed Ngawha mill project.

Reporting

Although the intention was to sequentially evaluate each stage, the idea being that project
feasibility was to be validated at each stage before work on the next stage was undertaken, the
practical application of the work as discussed with the project sponsors saw the first three stages
being undertaken more or less simultaneously. Reporting for each stage therefore necessarily
was separated into independent subject matter reports.

This report focuses on Stage 1; The impact of a new industry at Ngawha on the local community,
resource owners and forest industry in the context of the local and regional economy, collectively
grouped as local impact.

© INDUFOR: A15-10911 Northland Inc.
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2. SECTION ONE: LOCAL IMPACT ASSESSMENT

2.1 Methodology

The local impact assessment was undertaken as a combination of desk and field work with the
primary objective being the collection and analysis of views expressed by stakeholders within
the Northland region.

2.2 A New Mill

The local impact assessment has been made without the stakeholders having detailed
knowledge on the actual mill, other than a high level concept.

The ultimate mill concept, design and scale will be decided upon by the investor(s). However, it
has been assumed that the new mill should not, and will not have a negative impact on the
existing industry. As such, in all the analysis it has been assumed that all current operators
remain, and will have the potential to increase log intake. The mill would have to compete in the
market for logs i and the main competitor is assumed to be the export market. As a result of
this the new mill would significantly reduce the availability for logs to export. This will impact on
the Marsden Point port operations, reducing log export volumes i but potentially increasing
lumber and pulp exports.

Utilising a wider range of log grades within Northland should ultimately improve returns to forest
owners, increasing the attractiveness of investments in forestry.

Having a major local demand for residues should assist existing processors, allowing them to
increase competitiveness and with that their market opportunities.

Increasing the volumes of logs being processed in Northland will result in an increase of local
employment opportunities. This will come through direct employment by the processing industry
as well in the various support services for the industry.

2.3 Field Interviews

Structured and semi structured interviews, whether conducted in person, by telephone or
through e-mail correspondence were undertaken from February to early April.

Although a few themes (employment issues, investment appetite, plantation development plans
and environmental concerns) were considered in advance to facilitate the interview process, the
intent of the interviews was to allow interviewees to provide spontaneous responses to the
project. The perspective of the interviewer was therefore one of a disinterested party. Following
a description of the proposed concept and the pre-feasibility work being undertaken, the role of
the interviewer became one of a documenter, listening and recording viewpoints, impressions,
concerns and aspirations under objective conditions® and in the absence of judgement.

In total 32 entities were contacted (Figure 2-1), the majority being iwi, hapu and associated
asset holding companies or trusts set up to administer assets returned to iwi as part of treaty
claim settlements. Many of these entities currently own forest resources or land which is
presently forested. The main Northland forest owners or managers were also contacted along
with some smaller entities contacted through Te Taitokerau MUori Forestry Collective. Other

3 When conducting interviews it is not always possible for interviewers to be completely objective. In some cases,
interviewees, who may be struggling with understanding the requirements, require initial guidance and encouragement
to facilitate the response process. However, this could lead to response bias where only a limited range of suggested
themes are focussed on. Further it is frequently necessary for the interviewer to affirm that the interviewee is providing
useful feedback. However, even a seemingly innocuous st at ement s ucorhmentsarefwhahweesar hoping
to elicitod c bdbudnaurdgiagvethemconbmerasy in a particular direction, potentially at the expense of
other thought pathways. Indeed, any input by the interviewer could potentially introduce bias to the interview process.
Fortunately, nearly all the interviews undertaken for this project required minimal input, interviewees providing their
dissertations without the need for prompts.

© INDUFOR: SECTION ONE i LOCAL IMPACT ASSESSMENT 7



Indufor

entities that were contacted included education providers, local and central government
representatives and the Taitokerau MUori Forestry Collective.

Not all contacted parties were prepared to be interviewed. In total Indufor secured meetings with
26 entities, carrying out 20 interviews (Table 2-1). The response rate to interview requests was
around 81%. Most interviews involved one-to-one discussions but in some instances (in
particular where an iwi board and their associated asset holding company or trust were being
interviewed) interviews were conducted with two or more entities represented. Of Northland
Maori stakeholders, six of the nine mandated iwi (Government recognised iwi of the Northland
Region from the Fisheries settlement) were interviewed. Additionally, two hapu with significant
forest holdings were also interviewed.

Meetings with forest resource or land owners also included Maori land trusts along with the four
major forestry organisations owning and harvesting trees in Northland. Numerically, sawmills
dominate most of the wood processing in Northland and also represent the largest user (by
group) of logs processed domestically. Not surprisingly then, most of the meetings made with
wood processors were with sawmilling entities, some of which are in private Maori ownership.

Indufor considered the interviews to be of good quality with two notable exceptions, one where
the interviewee represented an entity with minimal interest in the project and limited
stakeholding. The second was where it was difficult to motivate interviewees to provide
feedback, and where corrections to the interviewees concept of the project was necessary. In
all other cases, responses tended to flow unprompted, and were generally highly relevant to the
concept being evaluated. The findings of the research were used to derive the outcomes of the
local impact assessment.

Figure 2-1: Distribution of Entities Contacted

Other
12%

Wood processor._
N

Iwi/hapu/lwi asset
16%

_holding or trust

-

- 44%

Forestresource
owner/manager
28%

Entities contacted, 32

Table 2-1: Entities Contacted and Interviewed

Entity Grouping Number Contacted Number Interviewed
Iwi/hapu/lwi asset holding or trust 14 10
Forest resource owner/manager 9 8

Wood processor

Other 4 4

Total 32 26
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2.4 Desk Based Research

A limited review of published documents was undertaken to augment the findings from the

interview process. The research targeted documents alluded to or considered relevant by

interviewees in relation to the proposed project. Examples included documents released by the

Te TaitokerauFor estry Coll ecti ve, Nort hl aiwidrassanr@al unc i | 0
reports and published documentation by individuals and land owner trusts in relation to:

1 Strategic use of land

1 Economic strategy for Northland

1 Directives and charters focussed on future self-determination
91 Diversification and stationarity of resources.

The findings of the research were not treated as a stand-alone body of evidence. They were
incorporated with the research outcomes of the field interviews to derive the outcomes of the
local impact assessment.

Details of the field interviews and desk based research are presented in Appendix 1. The
following sections summarise the findings.

2.5 Interview Outcomes

2.5.1 Receptiveness to the Proposed Project

Generally the interviewees were partly receptive to the concept and the potential to help develop
Northlandds economy. Around 42% of the entities i
at least at this preliminary stage. Around 8% of respondents were not in favour. The balance

(50%) did not indicate a position either way. The conclusion at this stage is that local

stakeholders are undecided, and could be in favour, impartial or against the planned project

depending on future information and project development.

Additionally, interviewees expressed favourable responses in terms of the potential for the
proposed project concept to:

1 Generate employment
1 Promote education
9 Support/drive infrastructure development and use.

Around 42% of respondents noted that the proposed concept would be beneficial in terms of

generating direct and indirect employment. Around 8% felt the project would lead to job losses

elsewhere in the forest industry in Northland. Some 15% of respondents felt the project would

provide momentum to improve the level of education in Northland. Around 19% of respondents

felt the proposed project concept would also provide momentum for the development and

i mprovement of Northl andds tr animgpaad ttafficion mainast r uct
arterial routes, especially around Whangarei. Few interviewees anticipated any negative

implications for infrastructure other than concerns that there will be increased noise and road

traffic on local feeder roads and that such roads may be damaged if not properly upgraded for

heavy traffic.

In terms of generating investor interest, half of the Iwi or their associated trusts expressed
interest in at least considering the potential for investment in the project. Those that did not cited
only financial constraints as being the key preventative factor. Fundamentally most Northern
Maori executives did not demonstrate opposition to the proposed project at least at this stage.

The insightful responses of one respondent regarding the potential benefits of the proposed
project indicated such a proposed facility at the suggested scale will, for a long period, provide
the basis for moderating wood flows, stabilising price movements and providing long term
employment. The potential benefit of the proposed project could then extend for decades.

© INDUFOR: SECTION ONE i LOCAL IMPACT ASSESSMENT 9
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Receptiveness to the proposed mill concept was caveated by many respondents, whether they
overtly registered their receptiveness to the project. Key responses included:

1 The proposed project would be supported if it does not adversely affect local processing.

1 The proposed project would be supported if there is sufficient wood available to support
the development of the facility. Emphasis should be on reducing log exports in favour of
domestic processing.

1 The proposed project will need to ensure air, water, soil and geothermal areas will be
protected to the satisfaction of local communities.

1 Effort will be required on behalf of the government to ensure infrastructure is adequate for
the project, not only in respect to the transport of logs to the mill but also for the transport
of goods to port and facilitating the movement of labour to and from the mill.

1 The impact of employment will need to be additive. That is, there will be support for the
project only if it increases the employment opportunities in Northland over and above the
existing level of employment.

If the proposed mill concept and project does not meet or address these concerns, support for
the project will diminish.

Concerns

Many interviewees raised concerns in relation the proposed mill project. These included the
following:

1 Is the proposed concept the best use of the Northland pine resource? Should alternative
mill processing be considered, including different business concepts?

The proposed mill scale may be too ambitious.
Are there really markets for the proposed products, BCTMP in particular?

The proposed new mill facility will compete with existing processing and could affect
operations and employment by drawing employees to the facility.

1 Is the mill concept the right economic model for Northland in terms of integration with
processing and forestry?

1 The new facility may cause problems with road noise, dust, congestion and damage to
infrastructure.

1 Is there sufficient water to support the project and what will its impact be on existing water
resources?

These observations are not necessarily critical to the decision on whether the project proceeds
to further investigative stages. They do, however, raise important issues that will need to be
discussed with the local communities or considered at later stages of the prefeasibility
assessment. For example, questions raised with respect to scale and concept selection could
be addressed through forum discussion with local stakeholders. Environmental concerns could
be addressed at the latter stages of the prefeasibility study.

One particular concern may require specific attention. Some entities mentioned the economic
model for the proposed project should take into account and consider important aspects such
as the supply chain, integration of forest resources, collectivisation concepts, mill scale, and
encouragement of local industry. This broadens the project concept beyond the consideration
of a stand-alone wood processing facility to something that encapsulates the forestry value
chain from the land to tree planting, management, harvesting and sale of logs.

It may not be possible to formulate the business concept in such a holistic fashion as it does not
necessarily reflect the practical intention of interviewees who raised the questions. It may also
create a business concept or model that at an overview level may sound inspired but in detall
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may be unwieldly and difficult to implement efficiently. Nonetheless the sentiments indicate that
any tangible development of a new wood processing facility (whatever the mill concept) should

be considered in the context of the aspirations

owners. This represents an important opportunity for the proposed project.

Other Considerations and Opportunities for the Project

While much of the discussion with interviewees was directed at forests and forest resources,
many of the issues and concerns raised regarding forestry were not directly related to the
proposed mill concept at all. They do, however, present important considerations regarding the
proposed project and important guidance to the overall project strategy for any potential
investor. Indufor notes the following:

1 Respondent commentary suggests that less pine is being replanted in Northland, once
areas are harvested. A variety of alternative land uses are being considered by local Maori
stakeholders (diversification strategies) and, with respect to smallholders, areas harvested
now may never be replanted at all. The implication is that future wood flows from
Northlandds pine resource may be |l ess th

1 At the same time, there is interest in expanding pine plantations, particularly with groups
interested in taking a greater share of the value held in the tree as well as those who have
undeveloped or idle land, or are awaiting treaty settlements which will include the return of
Crown land assets.

1 The large-scale forest owners and managers are implicitly aware of the benefit of a large
scale domestic processing industry to facilitate long term stable wood demand.

1 Generally, Maori land owners are not satisfied with the forestry business paradigms
currently in place. The general feeling is that they have not benefited sufficiently from the
employment of their land with forestry and, in isolated cases, have lost out financially.

1 Maori interests (whether at the tribe, trust board or local ownership levels) have noted the
importance of time (the strategic focus is intergenerational) sustainability and developing
forestry models that allow the land owners greater self-determination through capturing or
being involved in much more of the forestry value chain. These concepts have been
documented, particularly in the Maori Forestry Collectivesbstrategic plan and the Northland
Action Plan. The message is clear in terms of what is important to individual Maori land
owner groups regardless of whether they have forest resources on their land or even have
any interest in collectivisation as a strategy for scale.

1 Maori have also articulated the importance of social outcomes - lifting education,
employment, health and wellbeing of Northland& Maori community. There is a strong
intention for Maori to retain ownership of their land for their family, sub tribe or tribe.
Strategic concepts of intergenerational focus and social objectives have been eloquently
iterated by the Northland Chief Executives Consortium.

Investors in the proposed mill concept should be aware of the potential for reduced pine
plantation harvests in the future, as well as the opportunity to be a part of or encourage new
pine plantation development or changes in silvicultural practices that could mitigate supply
issues. Such investors should also be aware of what matters to land and forest owners, in
particular the Maori land owners who represent at least one fifth of the forest resource in
Northland. Such an awareness will create opportunities to develop forest business models that
are appropriate and acceptable to forest owner and wood processor alike, strengthening the
long-term project viability. For a proposed integrated pulpmill-sawmill facility this is paramount.
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3. SECTION TWO: RESOURCE

Despite the expected reduction in harvest | evels
is sufficient wood fibre available in the region to support new processing facilities at

Ngawha. There is enough volume to support a sawmill processing up to 500 000 m3¥a of

sawlogs, and a pulpmill requiring up to 400 000 m3/a of logs to supplement residues from the

sawmill and other Northland mills.

An important consideration, however, is securing supply from small owners (those owning less
than 1000 ha) who will make up an increasing proportion of the Northland harvest volume in the
next 5 to 10 years.

The mills will also need to be sufficiently flexible to utilise a range of log grades and sizes. While
the total volumes are adequate, there will be a range of log grades, diameters and lengths
available. It will be necessary for both the pulpmill and sawmill to be able to handle a range of
grades to ensure there is sufficient volume. Log length will be a key consideration with shorter
lengths often exported due to not being preferred by domestic processors.

Forest management practices such as retaining a higher stocking or undertaking production
thinning on suitable sites has the potential to provide additional volume. Embarking on a
programme of additional planting will also help to fill any gaps in supply.

The Ngawha site is well positioned with respect to large parts of the Northland estate, which is
likely to lead to substantial transport costs savings that are a benefit to both the forest owner
and the Ngawha mill.

3.1 Information Sources

3.1.1 National Exotic Forest Description

The National Exotic Forest Description (NEFD) is published annually by the Ministry of Primary
Industries (MPI) and is overseen by a steering committee with members nominated by the NZ
Forest Owners Association and the MPI.

The report provides a detailed description of N e
1 April each year. It represents the net stocked area of the planted exotic production forest

estate i those forests whose primary purpose is the production of wood or wood fibre. The

report includes detailed tables that show the plantation forest area by age class and territorial

authority. This information is provided for key species. For radiata pine, the area by age-class

tables are also provided by broad silvicultural categories.

3.1.2 MPI Wood Availability Forecasts

MPI published updated wood availability forecasts (WAFs) for Northland in 2015 (forecasts were
previously completed in 2009).

The WAFs use forest description information from the NEFD as the basis for modelling. The
studies make the distinction between large and small owners, with part of the modelling process
involving surveying the harvest intentions of large-scale forest owners (owners with over
1000 ha in Northland).

A key aspect of the WAFs is the HfAcalibrationo
adjustment of the yield tables so that the resulting yields closely match the harvest intentions of

the large-scale owners. An assumption is made that the small owners will realise the same yield

for the same silvicultural regime classes.

3.1.3 New Zealand Land Use Classification

In 2008, a land use map (LUM) was produced by the Ministry for the Environment (MfE) to
provide information which would enable New Zealand to report on land use and land use change
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under the Kyoto Protocol. The current version of the LUM is v011, which was last updated in
March 2015.

The LUM is produced from the classification of satellite imagery, allowing the distinction of exotic
plantations (forestry land use) from other land uses across New Zealand to within one hectare.
The LUM enables the distinction of pre-1990 and post-1989 exotic forests and these have been
verified through the emissions trading scheme.

The NZ Land Resource Inventory (NZLRI) dataset was also utilised. The NZLRI contains
information on soil types and slope classifications. The dataset was produced by Landcare NZ
and is available in the public domain. The NZLRI was last updated in June 2010.

Land Information Database

To enable the wood flow modelling to meet the objectives of this assignment, Indufor has

assembled a O0Forest Information Spatial Dat abasebd

into a GIS environment. This has assisted in the estimation of wood density, yields, and harvest
systems and costs.

The database fields and sources of data are shown in Table 3-1.
Table 3-1; FISD Fields

Data Source

50 km x 50 km Grids GIS generated grids

Territorial Authority (District) NZ GIS boundary dataset

Pre-1990/post-1989 forest (Lv%cl:'lA)S New Zealand Land Use Map 1990 2008 2012
Slope (degrees) New Zealand Land Resource Inventory (NZLRI)
Soil Type (clay or sand) NZLRI

300 Index* Future Forests Research (FFR)

Site Index® FFR

Altitude Landcare Research New Zealand

Latitude (degrees) Calculated from polygon centroid (GIS)

Area (ha) Calculated from polygon size (GIS)

Some of the layers utilised in the analysis are illustrated in Figure 3-1 to Figure 3-4.

4300 Index i defined as the stem volume mean annual increment at age 30 years for a defined reference regime of
300s/ha. The reference regime involves pruning trees to 6m in a timely manner, thinning after pruning is completed
(before about 11m in height) to a stocking that will result in a final crop stocking of 300s/ha at age 30 (around 340s/ha)

5 Dominant height of stand at age 20
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Figure 3-1: Soil Type
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Figure 3-2: Slope Class
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Figure 3-3: 300 Index
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Figure 3-4: Site Index
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3.2 Area Derivation

Indufor

Indufor has primarily relied on the area information provided in the 1 April 2014 NEFD. The
NEFD base tables show stocked area at the following reporting levels:

f
f
f
f

© INDUFOR:

By district or territorial authority (TA)
By age-class (in five year groups)
By species

By tending regime
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For confidentiality reasons, ownership size (large or small) is not defined at a detailed level in
the area information. Indufor has therefore estimated this based on the area by owner size
charts contained within the WAF reports.

3.2.1 Area Adjustments
The WAFs include adjustments to the base NEFD area for each region as follows:

i The area for the smallks cal e ownersdé estate was reduced by
made as small-scale owners generally report on a gross area basis rather than net stocked
areas (excluding unplanted areas, areas not successfully established, streams, roads and
wetlands).

1 Reductions were made to the area of over-mature stands. For large-scale owners, areas
older than 35 years of age were considered non-commercial and excluded. For small-scale
owners, the maximum age was 40 years.

1 A downwards adjustment of 5% was applied to all areas age 1 to 4 to reflect losses in
stocked area due to factors such as erosion, slips, and various setbacks.

The area information that is publicly available is not at a sufficiently detailed level to allow these
adjustments to be reproduced exactly. Indufor has therefore applied the overall reduction that
has resulted from these adjustments on a pro-rata basis by territorial authority and age class.

3.2.2 Regional Distribution of Forests

To allow a more refined estimation of the costs of delivery to the proposed Ngawha facility,
Indufor has divided the Northland region into 15 grid squares as shown in Figure 3-5. This has
allowed GIS overlays of several variables on the forests in each grid. These include:

1 Soil type (sand/clay)

1 Slope class

1 Altitude
1 300 Index, and
1 Site Index

Characteristics such as ownership size, age class and silviculture class/regime, which are
derived from the NEFD, are allocated on a pro-rata basis based on the territorial authority in
which they occur.
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Figure 3-5: Grid Layout - Northland Region
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Because the NEFD data is only provided in 5-year age class bands, Indufor has necessarily
assumed an equal area in each of the years within the 5-year age classes. Table 3-2 shows the
estimated split between large and small owners in each of the grids, while Figure 3-6 shows the
assumed age class distribution by grid and Figure 3-7 the age class distribution by ownership
size class.
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Table 3-2: Forest Area by Ownership Size Class
Ownership Size
Grid Large Small Total
Area (ha)

Al 5333 2972 8 304
A2 10 431 5812 16 243
A3 286 159 445
Bl 2 887 1609 4 496
B2 13 821 7702 21523
B3 5762 3599 9 361
Cc1 420 234 654
Cc2 12 233 6 844 19 077
C3 19 549 12 062 31611
C4 7 651 4971 12 622
C5 3302 2677 5979
D1 861 538 1399
D2 5228 3272 8 500
D3 9 384 7 007 16 391
D4 10 669 8 651 19 321
Total 107 817 68 110 175 926

Figure 3-6: Area-Age Clase by Grid
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Figure 3-7: Area-Age Clase by Ownership-Size Class
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3.3 Yield Derivation

Indufor has used the NEFD calibrated yield tables as the basis for deriving a range of yield
tables for the Northland estate. The total recoverable yields associated with framing and
clearwood regimes in Northland, utilised in the MPI wood availability forecasts, are shown in

Figure 3-8.
Figure 3-8: MPI Predicted Northland Yields by Regime
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The MPI yield tables only differentiate between pruned, unpruned and pulplogs. Indufor has
applied estimated grade-mix ratios for Northland to the MPI yields to attain more detailed log

outputs.

The specifications for the log grades modelled are summarised in Table 3-3.
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Table 3-3: Log Grade Specifications

Indufor

Log Grade SED Maximum Branch Sweep
(cm) Size
(cm)
Pruned 35 0 SED/4
S30 30 7 SED/4
S20 20 7 SED/4
S15 15 7 SED/4
A 30 12 SED/4
K 20 12 SED/4
Kl 25 25 SED/2
Pulp 10 SED/3
The assumed log grade mix by regime, at age 30, is presented in Table 3-4.
Table 3-4: Assumed Grade-Mix by Regime (age 30)
Framing Clearwood
Log Grade m3/ha Portion of Total m3/ha Portion of Total
Pruned 0 0% 79 15%
S30 130 23% 98 19%
S20 99 18% 80 16%
S15 20 4% 33 7%
A 153 28% 80 16%
K 46 8% 16 3%
Kl 24 4% 34 7%
Pulp 82 15% 92 18%
Total 555 100% 512 100%
Yields by Grid

The yields described in the previous section were assumed to be representative of the Northland
region as a whole. To provide a better representation of the wood flows within Northland Indufor
developed yield tables for each of the grid squares described in Section 3.2.2. This was done
by comparing various productivity measures and factors affecting growth rates between each of
the grids. The Radiata Pine Calculator v3 was used for this.

Initial analysis was based on inputs that represented the overall average from forests in the
Northland region as follows:

il
il
il
f

300-index
Site index
Rotation age
Altitude

27.0
315m
30.0 years
88.0m

Regimes that were thought to represent past management in Northland were then used to
simulate the forecast yield using the Radiata Pine Calculator v3.
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The regimes were as follows:

Framing Regime

Stems/ha (sph) planted
Age at thinning

SPH after thinning
Production or waste (P/W)

Target final crop stocking

Clearwood Regime

Stems/ha planted

Age at pruning

Pruned height

Stems per hectare pruned
Age at thinning

SPH after thinning

Target final crop stocking

1000 sph
9.0 years
318 sph
w

300 sph

1000 sph

5.5, 6.8 and 8.0 years
24m,46m,6.0m
450, 350 and 320 sph
8.8 years

285 sph

270 sph

Indufor

The outputs were then recalibrated to approximate the total yields predicted in the MPI yield
tables. It was found that clearfell yields needed to be reduced by around 35% in order to achieve

yields comparable to the MPI predictions.

Once re-calibrated the expected yield for each of the grids was estimated by inputting the
measures of the 300 Index, Site Index and altitude for the grid square. This was calculated
separately for clay and sandy soils in each grid. The averages for forest plantations in each grid
are summarised in Table 3-5.

Table 3-5: Plantation 300 Index, Site Index and Alitude by Grid

Grid Clay Sand
300 Index Site Index Altitude (m) 300 Index Site Index Altitude (m)
Al 24.2 28.0 45.2 20.6 27.3 35.5
A2 20.2 26.0 44.1 18.2 26.7 30.4
A3 26.5 29.9 81.8 23.5 29.1 65.9
B1 30.5 31.9 71.2 23.8 28.6 46.7
B2 31.9 34.1 92.8 31.7 33.5 98.4
B3 29.8 31.9 99.8 27.3 324 77.8
C1 25.5 29.5 97.1 23.0 27.3 62.6
C2 26.1 32.6 128 29.0 32.7 105.7
C3 29.2 34.0 81.8 27.8 32.6 42.6
C4 29.2 32.0 64.6 25.2 31.0 51.7
C5 26.3 27.3 126.9 20.9 29.3 43.2
D1 255 30.9 80.3 23.8 29.9 56.3
D2 26.1 31.3 92.6 26.6 30.5 37.3
D3 29.6 32.0 71 29.5 31.1 58.8
D4 29.9 31.2 85.9 23.1 29.4 94.1
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The estimated yields at age 30 are presented in Figure 3-9 (framing) and Figure 3-10
(clearwood). The estimated yield for framing stands varies from 383 m%ha (sand in grid A2) to

650 m%ha (clay B2) at age 30.

Figure 3-9: Estimated Average Yields by Grid - Framing Stands (Age 30)
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For clearwood stands the predicted yields vary from 334 m3ha (sand A2) to 589 m3ha (clay

B2) at 30 years of age.

Figure 3-10: Estimated Average Yields by Grid - Clearwood Stands (Age 30)
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Regime Impacts

Similarly, the impact of adopting alternative silvicultural regimes was assessed. Two alternative
framing regimes were considered, one where stands were left at a higher final stocking and a
second that also included production thinning. These are summarised in Table 3-6. This did not
include an analysis of the optimal financial return, rather the high stocking regime was included
as an alternative because of the observation that many forest owners and managers are
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adopting higher stocking regimes. The production thinning option was included to examine the
potential to supply near term volume to the proposed pulpmill.

Table 3-6: Alternative Silvicultural Management Options

Operation Bas;elgzﬁ]n;ing High Stocking H::%]rf;dsltjgfiléi:grm:h
Stems/ha planted 1000 800 1000
Age at thinning (years) 9.0 9.0 14.0
SPH after thinning 318 551 455
Production or waste (P/W) W W P
Target final crop stocking 300 455 400

Figure 3-11 (clay soils) and Figure 3-12 (sandy soils) provide representative examples of the
recoverable volume estimates developed for each of the regimes.

Alternate Regimes - Clay soils i Grid C2
Figure 3-11: Predicted Yield from Alternative Regimes - Grid C2, Clay Soils
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Alternate Regimes - Sandy soils T Grid A2
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Figure 3-12: Predicted Yield from Alternative Regimes - Grid A2, Sandy Soils
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The analysis suggests that by retaining a higher stocking an 18% increase in the clearfell volume
at age 30 could be achieved. The increase in the clearfell volume would not be as great under
the production thinning regime (10%) but when combined with the volume from thinning there
would be an increase of around 28% over the whole rotation. There would, however, be impacts
on the log grade out-turn, with a higher proportion of pulplogs produced and a lower proportion
of large sawlogs. Table 3-7 and Figure 3-13 illustrate the impacts on log grade out-turn under

each of the regimes.

Table 3-7: Log Grade Out-turn by Regime (Clearfell Age 30) - Grid C2, Clay Soils

High Stocking with

Base High Stocking Production Thinning

Log Grade Clearfell Volume (age 30) i m¥ha

S30 125.5 117.4 110.2
S20 95.3 116.2 114.7
S15 19.7 35.8 30.7
A 147.6 138.0 129.6
K 44.8 54.6 53.9
Kl 23.4 28.5 28.1
Pulp 79.0 143.2 122.9
Total Clearfell 535.2 633.6 590.2

Production Thinning Volume (age 14) i m3ha
S20 5.6
S15 35.3
K 5.0
Pulp 49.9
Total Thin 95.9
Total Clearfell + Thin 686.1
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Figure 3-13: Log Grade Out-turn by Regime (Clearfell Age 30) - Grid C2, Clay Soils
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* includes production thinning volume at age 14.

Costs

Costs that impact on the outcome have been included in the wood flow optimisation. The main
costs that affect harvesting decisions relate to costs of production i both harvesting and
transport. Generic establishment costs have also been included in the modelling, although these
will have little impact on the wood flow or delivered wood costs. Overhead and administration
costs have not been included and nor have costs associated with land use (such as rental
payments, real or notional, and land rates), as they will not influence the future wood flows.

Harvest Costs

Harvesting costs include the process of logging and loading logs as well as harvest road
construction and maintenance. The costs of both logging and harvest road construction are
influenced by the soil type and terrain, which also affect the logging system used to harvest the
trees. Indufor has examined recent logging rates from several major forest owners in the
Northland region and estimated the rates that would apply over a range of slope classes. Rates
have been determined separately for sand and clay soils. These rates are summarised in Table
3-8.

Table 3-8: Logging and Harvest Roading Rates

Log & Load Roading
Description Slope Clay Sand Clay Sand
NZD/m?3

Flat to gently undulating 0-3° 25 23 5 4.5
Undulating 4-7° 27 25 5 4.5
Rolling 8-15° 30 26 5 4.5
Strongly rolling 16-20° 35 35 8 8
Moderately steep 21-25° 40 40 10 10
Steep 26-35° 43 43 11 11
Very steep 36-42° 49 49 12 12
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Using the rates outlined in Table 3-8, area weighted log and load and roading costs were
calculated for each of the grids described in Section 3.2.2. The resulting rates are summarised

in Table 3-9.

For second rotation areas it has been assumed roading costs will be 50% less than the first
rotation, due to the roads having already been largely constructed.

Table 3-9: Logging and Harvest Roading Rates by Grid

Harvest Roading Harvest Roading Construction &
) Log & Load | Construction & Maintenance | Maintenance i 2" and Subsequent
Grid i 15t Rotation Rotations
(NZD/ms3)

Al 30.81 6.45 3.23
A2 27.21 5.19 2.60
A3 35.44 8.19 4.10
B1 34.87 7.96 3.98
B2 36.63 8.65 4.33
B3 35.13 8.00 4.00
C1 35.88 8.22 4.11
Cc2 35.80 8.25 4.13
C3 37.07 8.81 4.41
C4 31.66 6.67 3.34
C5 28.24 5.79 2.90
D1 39.65 9.85 4.93
D2 38.80 9.51 4.76
D3 37.59 8.94 4.47
D4 33.29 7.34 3.67
Overall 34.56 7.86 3.93

These are consistent with costs currently observed in the Northland region.

In addition to the harvesting and roading costs a $4/m® harvest management and marketing
cost has been applied to all areas.

Transport Costs

Transport costs have been estimated by calculating the distance from the forest area weighted
centroid of each grid to key market destinations. The centroids for each grid are shown in Figure

3-14.
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Figure 3-14: Forest Area Weighted Grid Centroids
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Using the calculated distances, and prevailing Northland transport rates the cost of transporting
logs was calculated for each origin (centroid)-destination (mill/port) combination. The assumed
rates are summarised in Table 3-10. Costs of transport to the central North Island incorporate
the potential for back-haul opportunities.
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Origin
Destination Al A2 A3 B1 B2 B3 C1l Cc2 C3 C4 C5 D1 D2 D3 D4
(NZD/m3)

CHH LVL 451 | 421 | 555 | 350 | 322 | 25.2 | 299 | 213 | 159 | 26,5 | 294 | 178 | 124 | 146 | 229
CHH Whangarei 426 | 376 | 315 | 299 | 271 | 21.3 | 248 | 16.3 | 12.2 | 228 | 32.7 | 128 6.6 | 17.7 | 26.0
Crofts 418 | 359 | 299 | 283 | 257 | 226 | 233 | 148 | 120 | 240 | 34.0 | 11.2 6.6 | 19.0 | 27.3
Herman Timber 410 | 348 | 288 | 27.3 | 245 | 234 | 223 | 13.7 | 135 | 247 | 351 | 101 75| 20.1 | 284
JNL Triboard 17.7 | 11.7 99| 100 | 145 | 268 | 188 | 20.1 | 26.3 | 39.7 | 499 | 30.6 | 30.7 | 42.3 | 46.6
JNL Veneer 17.7 | 11.7 98 | 100 | 145 | 268 | 188 | 20.1 | 26.3 | 39.7 | 499 | 30.6 | 30.7 | 42.3 | 46.6
Kaihu Valley 429 | 38.1| 320 | 332 | 278 | 119 | 281 | 21.3 | 106 | 13.3 | 356 | 221 | 16.1 | 20.7 | 29.1
Marsden Port 451 | 421 | 555 | 350 | 322 | 252 | 299 | 21.3 | 159 | 265 | 29.4 | 17.8 | 124 | 146 | 229
Marusumi 432 | 389 | 328 | 31.2 | 284 | 215 | 26.2 | 175 | 122 | 228 | 319 | 141 85 | 17.0 | 25.3
Max Birt 583 | 55.1 | 52.1 | 51.2 | 498 | 43.8 | 48.7 | 443 | 416 | 445 | 229 | 426 | 381 | 242 | 183
Mt Pokaka 317 | 255 | 196 | 16.7 | 153 | 17.4 | 11.7 86 | 169 | 30.2 | 441 | 19.1 | 19.3 | 31.7 | 40.0
Northpine 455 | 424 | 37.2 | 356 | 33.0 | 258 | 30.6 | 220 | 16.7 | 273 | 26.6 | 185 | 13.2 | 11.9 | 20.2
Pinepac Kumeu 549 | 51.8 | 48.7 | 479 | 465 | 39.4 | 454 | 405 | 351 | 408 | 133 | 36.9 | 315 | 17.7 8.6
Pinepac Whenuapai 549 | 51.8 | 48.7 | 479 | 465 | 39.4 | 454 | 405 | 351 | 40.8 | 133 | 36.9 | 315 | 17.7 8.6
Resource Enterprises 451 | 421 | 555 | 350 | 322 | 25.2 | 299 | 21.3 | 159 | 26,5 | 29.4 | 178 | 124 | 146 | 229
Rosvall 427 | 379 | 319 | 29.6 | 275 | 226 | 25.2 | 16.6 | 135 | 24.0 | 343 | 13.0 47 | 19.4 | 27.8
Topuni Timber 478 | 447 | 416 | 40.2 | 374 | 255 | 351 | 265 | 21.2 | 268 | 225 | 23.1 | 17.6 73| 16.0
Waipapa Pine 31.7 | 255 | 19.6 | 16.7 | 153 | 174 | 11.7 86 | 169 | 30.2 | 441 | 19.1 | 19.3 | 31.7 | 40.0
CNI Pulp 450 | 45.0 | 45.0 | 40.6 | 40.7 | 39.7 | 40.7 | 399 | 388 | 399 | 334 | 39.2 | 38.0 | 339 | 317
Ngawha pulp 315 | 253 | 194 | 204 | 151 | 13.0 | 15.5 85| 125 | 257 | 431 | 189 | 195 | 29.7 | 38.2
Ngawha sawmill 315 | 253 | 194 | 204 | 151 | 13.0 | 15.5 85| 125 | 25.7 | 431 | 189 | 195 | 29.7 | 38.2

3.4.3 Forest Establishment and Tending Costs

Establishment and tending costs cover operations such as land preparation, planting, releasing,
fertilising and thinning. These costs will have limited impact on the potential wood flow from the
Northland resource, although they may have some influence on the timing of harvest due to the
cost of replanting that will subsequently occur. Indufor has included generic establishment and
tending costs, which differ by soil type and silvicultural regime, and are based on observed costs
for the Northland region. These costs are outlined in Table 3-11.

30
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Table 3-11: Establishment & Tending Costs

Indufor

Clay Sand
Operation OYear (.)f Clearwood Framing Clearwood Framing
peration
NzD/ha

Site prep & planting 0 2200 2200 1750 1750
Maintenance 1 35 35 15 15

) 6 950 950
Pruning

7 860 860

Thinning 8 650 650 650 650
Fertiliser 8 400 400

3.5 Northland Market

The Northland region has a processing sector comprising several large mills and a number of
smaller wood processors. The major wood processing operations include:

1 Sawn timber and veneer processing facilities with a combined input capacity of almost
1 million m3 per annum.

Laminated veneer lumber (LVL) production consuming around 200 000 m? per annum.
Triboard and strandboard products totalling 200 000 m? log intake per annum.

Export woodchip operations at Marsden Point currently exporting chip derived from around
150 000 m? of roundwood per annum along with chip residues from local mills.

The major sawn timber facility in the region is the Carter Holt Harvey (CHH) sawmill at
Whangarei( act ual ly compri si ng t wo LVinfiadility at MarsdentPding
is also a major consumer of unpruned saw/veneer logs. Juken New Zealand operates its own
integrated facility comprising a sawmilling and veneer operation and triboard plant with most of
its log requirements provided from the resources located in the Far North. The major pruned
sawlog processor in the region is Rosvall sawmill. There are also a number of smaller sawmills
around Northland and Auckland dependent on log supply from the Northland region.

Pulpwood markets are largely limited to the Marusumi chip export facility at Marsden Point,
although there are several roundwood producers, and the export market for KIS grade logs
consumes a large proportion of what was previously regarded as pulp. The Juken New Zealand
triboard facility consumes chip logs from resource located in its vicinity.

The port at Marsden Point has well developed infrastructure for log exports. In the year ending
December 2015, 2.6 million m® of logs were exported through the port, as well as additional
volumes of triboard, sawn timber and LVL.

Indufor has included all mills within the wood flow modelling as potential destinations for the
harvest volume. The estate modelling software can optimise allocation to these mills within other
constraints set for the model. I nduf or 6s
logs are outlined in Table 3-12, along with the principal log grades utilised by those mills. Some
of the mills located in the south of the region also source logs from the Central North Island that
are additional to the volumes presented in Table 3-12. For some mills additional constraints
have been applied, limiting the portion of some grades that can be supplied.

esti mat
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Table 3-12: Current Log Demand - Northland Mills
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Mill Demand/Capacity for
Northland Region logs

Mill ( 6 0 C[gearn Log Grades Consumed
CHH LVL (Marsden Point) 270 Pruned, S30, S20
CHH Sawmill (Whangarei) 275 S30, S20, S15, K
Crofts 60 S30, S20, S15, K
Herman Timber 10 S30

JNL Triboard 130 S20, S15, Pulp

JNL Veneer 265 Pruned, S30, S20, A, K
Kaihu Valley 20 S30

Marusumi 250 S15, Pulp

Max Birt 15 S30

Mt Pokaka 140 S30, S20, S15, K
Northpine 40 Pruned, S30

Pinepac Kumeu 25 S30, S20, S15, K
Pinepac Whenuapai 80 Pruned, S30, S20
Resource Enterprises 70 S30, A Ki

Rosvall 90 Pruned, S30

Topuni Timber 12 S20, S15, K

Waipapa Pine 80 S30

Some Northland pulplogs are also expected to be transported to the Central North Island where
demand currently exceeds supply. Indufor envisages this situation will only persist until 2018
beyond which the requirements of central North Island mills will be able to be met from within

the region.

Itis assumed all log grades could alternatively be exported through Marsden Point.

3.5.1 Log Prices

The same delivered log prices, for sawlog grades, have been assumed to all possible
destinations. While Indufor recognises this is not always the case, by keeping the prices the
same it is possible to see where there might be logistical advantages in supplying certain mills.
The prices assumed for each of the yield table grades are shown below:

Pruned
S30
S20
S15

A

K

Ki

Pulp

NzZD160/m?3
NZD115/m?3
NzZD102/m?3

NzZD85/m? (NZD75/m? for export)

NZD115/m?3
NZD102/m?3
NZD90/m?3
NZD50/m?3

An alternative approach has been taken for pulplogs. The price paid for pulplogs tends to reflect
the cost of transport, with pulpmills purchasing from increasingly distant resources until such
point as the mill& demand is met. To model this Indufor has assessed the transport cost
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differential between export and the local mill. Half of this differential has then been deducted
from the export price T the assumption being that any transport cost saving will be shared
between the pulplog seller and buyer. The effect is that where there is a transport cost saving
the price is lower, but this is more than offset by the reduced transport cost.

The reverse is true when there is a higher transport cost to supply a local mill compared to
export T the delivered log price is higher but not by a sufficient amount to offset the increased
transport cost. The delivered log price is therefore not only dependent on the grade, but also
the origin and destination of the logs (which determines the transport cost). The resulting prices
are summarised in Table 3-13. Indufor does not suggest these are the actual prices paid by
Marusumi or JNL but has applied them on this basis to provide an indication of the relative
transport savings that could apply to each compared to export.

Table 3-13: Assumed Pulplog Prices

Ngawha Marusumi JNL
Origin Pup | si5 | ki | K Pulp | s15 | pup | s15 | s20
(NZD/m3 AMG)

Al 43.21 68.21 83.21 86.42 49.05 74.05 36.29 36.29 88.29
A2 41.65 66.65 81.65 83.29 48.41 73.41 34.84 34.84 86.84
A3 31.94 56.94 71.94 63.88 38.65 63.65 27.19 27.19 79.19
B1 42.75 67.75 82.75 85.49 48.13 73.13 37.51 37.51 89.51
B2 41.46 66.46 81.46 82.91 48.13 73.13 41.14 41.14 93.14
B3 43.92 68.92 83.92 87.84 48.16 73.16 50.82 50.82 | 102.82
C1l 42.78 67.78 82.78 85.55 48.13 73.13 44.46 44.46 96.46
Cc2 43.56 68.56 83.56 87.12 48.10 73.10 49.39 49.39 | 101.39
C3 48.30 73.30 88.30 96.60 48.15 73.15 55.20 55.20 | 107.20
C4 49.59 74.59 89.59 99.18 48.15 73.15 56.60 56.60 | 108.60
C5 56.86 81.86 96.86 | 102.00 51.22 76.22 60.25 60.25 | 112.25
D1 50.57 75.57 90.57 | 102.00 48.15 73.15 56.38 56.38 | 108.38
D2 53.54 78.54 93.54 | 102.00 48.05 73.05 59.17 59.17 | 111.17
D3 57.58 82.58 97.58 | 102.00 51.21 76.21 63.86 63.86 | 115.86
D4 57.64 82.64 97.64 | 102.00 51.20 76.20 61.83 61.83 | 113.83

* K-grade price is reduced by a further NZD2/m® compared to export to provide a disincentive to supply this grade to
Ngawha - so only supplies if required to meet demand.

3.6 Potential Wood Flows

Indufor has modelled the wood flows from the resource using the Tigermoth® forest estate
modelling software.

The area, yield, cost and price assumptions described in this report have been loaded into the
model, along with a series of harvesting and demand constraints. These constraints are set to
ensure that the wood flows are not dissimilar to what is expected in the Northland region in the
short to medium term and longer term, to ensure a realistic harvest profile. These constraints
are described in the following sections.

6 Tigermoth is a licensed product of Stewart Murray Limited.
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Replanting Constraints

To be consistent with the MPI Wood Availability Forecasts, Indufor has assumed a 3% area loss
from between the first and second rotation, to account for area losses due to road and harvest
landing construction.

Indufor has also assumed all the large-owner forests will be replanted as framing regimes i.e.
none will be pruned once replanted, as in the MPI forecasts. For small owners, just 25% of what
is currently pruned will be pruned in the next rotation (the rest being managed under a framing
regime).

As in the Northland Wood Availability Forecasts, a total of 7 000 ha is not replanted. This
principally relates to the non-replant of areas previously under Crown Forest Licences reverting
to the land owner.

Investors into a new processing plant, as well as existing processors can play an active role in
limiting the level of deforestation, and potentially reversing the trend and increasing the
afforestation rate. Achieving this would require active engagement between the industry and the
current and future forest owners and other stakeholders to ensure that the benefits accruing
from afforestation will be fully recognised, and shared equitably.

Harvesting Constraints

The harvest age has been constrained to be within 25 to 35 years of age for large owners (up
to 40 years prior to 2023). For small owners the range is wider i 24 to 40 years.

The harvest levels for large owners until 2023 are set to match those in the MPI Wood
Availability Forecast s, as these are based

In 2014 and 2015 the model is constrained to match actual Northland harvest levels.
Smoothing constraints have also typically been applied as follows:

1 Annual fluctuations in the harvest level of 10% are allowed until 2020.

1 From 2020 to 2023 annual increases of 10% are allowed but no drop in volumes.

1 Twofive-year blocks follow i from 2024 to 2028 and 2029 to 2033, where stable wood flows
are required within the 5-year periods and a 10% variation between 2028 and 2029.

1 Harvestlevels are constrained in 10 year blocks thereafter, with constant wood flows within
the periods and a 10% fluctuation allowed from one 10-year period to the next.

The impacts of allowing greater levels of annual variation have also been investigated.

Allocation Constraints

Supply to existing Northland mills has been capped at levels outlined in Table 3-12. In some
instances the mix of log grades to an individual mill has been constrained to match mill
requirements (e.g. limited proportion of small logs).

Pulplog supply to the Central North Island has been constrained so the following allocations
must be met:

! 2016 =75 000 m?
1 2017 =50 000 m?
1 2018 = 25000 m®
! 2019 onwards = 0 m3

An additional scenario has also been assessed whereby a minimum of 90% of the volumes
outlined in Table 3-12 are supplied to existing mills.
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Proposed Ngawha Mills

It is assumed the Ngawha pulpmill will require 400 000 m?® of logs annually to supplement
residue chips from the proposed sawmill and other Northland mills.

The sawmill is assumed to require 500 000 m? per year, comprising a mix of sawlog and export
grades.

3.7 Demands from Existing Facilities

Figure 3-15 illustrates the resulting wood flows when no minimum allocation requirements are
set to the existing or proposed Ngawha mills. Under this scenario the Ngawha sawmill
requirements are fully supplied and a large part of the pulpmill demand. This reflects the
potential transport cost advantages associated with a facility located at Ngawha. There is,
however, some variation in the volumes supplied to domestic mills annually.

Figure 3-15: Northland Wood Flows - No Minimum Supply to Existing Mills
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Itis not reasonable to expect mills will survive with large variations in the volume of logs supplied
from one year to the next. Figure 3-16 shows the impact on wood flows if a minimum of 90% of
the mills requirements are supplied. This results in a minimum of 1.71 million m3 being
consumed by domestic mills annually. MPI figures indicate that in 2015 harvests in Northland
totalled 4.18 million m® of which 2.61 million m?® were exported through Northport. This implies
domestic consumption was 1.56 million m® suggesting the minimum allocation assumed by
Indufor should be sufficient to meet current demands.

Notably, there is little impact on the volumes supplied to the Ngawha mills (the sawmill is still
fully supplied) with the additional volume requirements being largely diverted from exports, again
emphasising the relative transport cost advantages for delivery from much of the Northland
estate to a Ngawha based facility compared to export.
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Figure 3-16: Northland Wood Flows - Existing Mills Supplied
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Figure 3-17 illustrates the impacts on wood flows if the Ngawha mills also have to be supplied.
The Northland resource has the ability to supply both existing and proposed new mills and to
maintain exports at a level of around 500 000 m3/a.

Figure 3-17: Northland Wood Flows - Existing and Ngawha Mills Supplied
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Alternative Regimes

Indufor has also investigated the effects of adopting alternative regimes on the future wood
flows. This has not included examination of what would be the most commercially attractive
regime for the forest owner. Two possible alternative regimes have been considered:

1 A framing regime where a higher final crop stocking (around 455 sph) is retained than has
historically been the case. Indufor has observed several forest owners adopting similar
regimes

1 A regime incorporating production thinning.

SECTION TWO - RESOURCE © INDUFOR



Indufor

Both regimes are described in more detail in Section 3.3.2. The optimisation process has the
option of transferring framing stands that have been planted since 2008 (including future
rotations) to the higher stocking regime.

The production thinning can be undertaken on newly planted framing stands. However, this can
only be undertaken in grids where more than 20% of the sand or clay forests are relatively flat
(<158. Furthermore, it is constrained to be no more than half the flat area in those grids.

Figure 3-18 shows the potential impact on Northland wood flows from adopting alternative
thinning regimes. The dark blue line shows the wood flows when smoothing constraints are
relaxed (this would not be realistic if the domestic mills were to be supported). Initially there is
little difference between the regimes because the supply from large owners is constrained to
match their harvest intentions in all scenarios. Note that in this comparison a minimum allocation
is not required to existing or proposed mills.

Figure 3-18: Northland Wood Flows i Impacts of Alternative Regimes

Annual Harvest

(million m?) )
55 —B.aseYleId.s
High stocking WT
5.0 Prod Thin
Hi stock WT or PT
4.5 Allow YOY fluctuation
4.0
35
3.0
25
2.0
WM~ =N~ 00N~ DN~ 00N~ 0W0N~0—M
e NN NN TS S W0 W W O OO OO~ M~
[om T o T s T o I T e o T s o Y s Y o Y s Y e o Y e o Y s o Y e o I e o Y e o Y s T o o Y e o Y
IO AN AN AN NN NN NN NN NN AN NN NN NN NN

Figure 3-19 shows the impact on Northland wood flows from adopting alternative regimes, and
allowing annual fluctuations in harvest levels, when both existing and proposed Ngawha mills
are supplied. The increase in the potential supply resulting from the alternative regimes is
evident when the resulting harvest profile is compared with Figure 3-17. The wood flows
presented in Figure 3-19 allow either regime to be adopted and also relax smoothing constraints
(although the year-on-year variation is muted due to the requirement to supply all mills).
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Figure 3-19: Northland Wood Flows i with Alternative Regimes
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Figure 3-20 shows the mix of log grades produced when alternative regimes are adopted. The
supply of pruned logs diminishes from current levels of around 300 000-400 000 m® annually to
approximately 19 000 m® per year from 2040 onwards.

Figure 3-20: Northland Wood Flows i by Log Grade

Ownership Size

The Northland region has a significant proportion of the estate owned by entities with small
areas. Around 19% of the total estate area is owned by bodies that have less than 40 ha, and
36% is held by owners with less than 1000 ha. Much of the area in the hands of small owners
was established in the 1990s so is imminently reaching a harvestable age. This corresponds to
an anticipated downturn in the harvest intentions of the larger owners. The harvests of large
owners are expected to decline from their current levels of around 3 million m? per year to just
over 1 million m3 by 2022.

SECTION TWO - RESOURCE © INDUFOR



