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Opportunities for NZDFI species

Naturally ground-durable - Qutdoor solid wood (e.g. posts,
decking, wharf-timber...)

Stiff and strong — Structural engineered wood products
(e.g. LVL)
Colour — Appearance (e.g. flooring)

Dense —> Bioenergy, carbon



Durable eucalypts R&D

Research de-risked durable eucalypt investment
* Growing trees
e Utilising trees

- Plausible business case

Ongoing process

Analogy:
* Pinus radiata is a well-established industry
e Received funding for decades
* Continuing investment into improvements

— Clear research & development plan



Posts

* E. bosistoana and E. globoidea performed well after 10 years in service

e Consumer survey revealed product satisfaction

Naturally durable timber posts
e performing well
A %Ml Paul Millen, Clemens Altaner and Harriet Palmer

:, W Since 2003, Marlborough-based Vinevard Timbers Ltd has been working to develop an industry
s Lased on home grown, naturally durable timber posts for use in vineyards. Between 2006 and
W 2009, around 1,400 posts were supplied to six vineyard owners in Marlborough’s lower Wairaw .
2% Valley io see how the posts were performing in service. The vineyard owners were keen lo trial an
alternative to the radiata pine posts ireated with copper-chrome-arsenic and which are commonly
used in New Zealand’s vinevards.
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Posts

E. bosistoana and E. globoidea performed well after 10 years in service
Consumer survey revealed product satisfaction

Post peelers successfully tested
Market and production survey

Promoling the wise use of trees for profit, amenity, sustainabilily and the environment —

SLCROTes oy
forestsrowers

_; . Producing posts and veneer
i from durable eucalypt timber

Clemens Altaner and Harriet Palmer

Froducing a naturally durable timber alernative to treated radiata pine, and a high-stiffness
component for engineered wood products, have been driving forces behind the MNew Zealand
Dryland Forests Initiative. Waeod guality research has also been an important part of this programme
from day one. Growers need to be confidant that the durable eucalypts they plant will grow fast
and straight, and will also produce large, censistent velumes of durakle, stiff and strong timker.




Sawn timber

* E. globoidea machinability comparable or better than
P. radiata

WOOD MATERIAL SCIENCE & ENGINEERING Talylor & Francis
https://doi.org/10.1080/17480272.2023.2222700 Taylor &Francis Group
RESEARCH ARTICLE M) Check for updates

Machinability of plantation-grown Eucalyptus globoidea timber
Hamish Scown, Hyungsuk Lim © and Clemens Altaner

School of Forestry, University of Canterbury, Christchurch, New Zealand

ABSTRACT ARTICLE HISTORY
Eucalyptus globoidea is an emerging plantation species. Its naturally durable heartwood has the potential Received 31 January 2023
to be used for solid wood outdoor products. Good machinability of a timber is essential for solid wood ~ Revised 3 May 2023
processing but was unknown for E. globoidea. Accepted 5 June 2023

The ASTM D1666 standard was used to assess the machinability of E. globoidea and compared to that KEYWORDS
of Pinus radiata, the dominating resource for the local wood processing industry and well-known for its ASTM D1666; Pinus radiata;
good machinability. This study showed that E. globoidea machined equally well or better than P. radiata  \hite stringybark; wood
in planing, boring, mortising, grooving, edging, and turning. Sanding E. globoidea (723 kg/m>) was not processing
possible at the prescribed settings, whereas a smooth finish was obtained for the lower density
P. radiata (461 kg/m>). Reducing the sanding depth resulted in a satisfactory sanding finish. Defects
that determined the machine scores were identified. When boring, mortising and grooving
E. globoidea timber, most defects were chipping caused by the tool exiting the piece. When edging,
most care needs to be taken at the corner.
The comparable machinability of E. globoidea and P. radiata according to ASTM D1666 indicated that
the well-established P. radiata wood processing industry should be able to process E. globoidea.




Sawn timber

* E. globoidea machinability comparable or better than |
P. radiata

* Demonstration products available




LVL

* Good quality veneers peeled with production lathe

§ WO

NPI Ltd



LVL

* Good quality veneers peeled with production lathe

» Strong glue-lines can be obtained with optimised
resin systems

o ard Altaner New Jeakma foumal of Foresty Soence (2018) 48:3

il Mew Zealand Journal of

Forestry Science

RESEARCH ARTICLE Open Access

Properties of rotary peeled veneer and &
laminated veneer lumber (LVL) from New
Zealand grown Eucalyptus globoidea

Fel Gua and Clermens Michaal Altanes

[ Abstract

Background: fucaiyotus species can be alternative plantation speces to Pinys radiong DDon (radiata pinel for Mew
Faaland, One promsicg high vaee use for eucabgts & lamanated wenesr luinbes (00 due 1o their fasn growth and
high stffmess. This study imvestigated the suitability of Cucalvphus globoideg Blakely for vereer and LYL production.
Methods: Tesenty=x kxgs weme recoeered from nine 30spear-ch] B aiobokdes trees, Growthestrain was measuesd using
the CIRAL: mesthod far each log before they were preeled into venesrs, Veneer reecoveny, vimeer splitting and wogd
properties ware avaluated and comelated with growsh-strein. Leminated venger lumbar (LVL) panels wene made from
eucalypt venears only or mixed with radiata pine venears to nvastigate the bonding performance of £ giokowdlea,
Resuitts: Venears with no, of bmited, defacts can be obmined from £ globalden. Venaear recoveny [54.55) comalatad
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Untersuchung von Einflusstaktoren
auf die Verklebung von
Eucalyptus globoidea
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By-products NZDFI species

shy of Pasesity

Tupical recoverable
e . volume per tree (m°)
Utilisation of whole tree 2 B
0.1-0.2 B wyle 10m
Qg/
2 T A
L] L[] ’
* Chip/Firewood ,.
0.4-0.6 2 3 Chip/firewood 15m
* Honey
0812 4% ; Large branched
[ sawlog 10-14m
° l .
FO I I a ge 0.6-1.0 Small branched
& sawlog 5-9m
1.4-2.4 ’ \ Pruned log 6m
Total 3.3-5.4 :

Anonymous. 1995. Special Purpose Timber Species. New Zealand

.. Tupical log out-turn from a 35-year-old eucalyptus
Ministry of Forestry. @ w 08 ¢ fre year-old eucalyy



Essential oil

 E. bosistoana: oil quality and quantity comparable to E. globulus (main

source)

* Breeding population screened

e Business case

Beveived: § Seplembe 2022 | Feyised: 30 Janueary 20273
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Abstract

Seasonal variations of yield a
immature tucalyptus bosistog
[average 16.7pl/g [fresh]) ar
tained from the leaves collec
leawves contained a significand
tract (50.9%] than immature
[fresh) in mature leaves and fr

AUSTRALIAN FORESTRY
htips//doi.ceg/10.1080/00049158.2023.2270681

Genetic parameters of essential-oil traits for Eucalyptus bo:

C. Rajapaksha(®?, L. A. Apiolaza{®?, M. A. SquireP and C. M. Altaner{®?
*School of Forestry | Kura Ngahere, Faculty of Engineering, University of Canterbury, Christchurch, Nev

Chemical Sclence | Te Kura Mata, Faculty of Sclence, University of Canterbury, Christchurch, New Zeal:

ABSTRACT
A Eucalyptus bosistoana breeding trial established in New Zealand to select plants with ir
growth and wood properties was assessed for essential-oll traits. Mature leaves of 8-
E. bosistoana were collected from 1907 trees representing 85 families. Twenty compoun
quantified in these samples. Heritability estimates (h*) of the quantified essential-oil con
ranged from 0.06 to 1.14, with the most abundant compounds 1,8-cineole, aromadendrene
unidentified compound 8 showing the highest h” of 0.78, 1.14 and 0.59, respectively. Total oil
of the leaves had moderate {0.25) heritability. The estimated negative correlation between
content and 1,8-cineole concentration at the phenotyplic and genetic levels (r, = -0.44 and r,
respectively) implies that families with higher-quality oil had less oil in the leaves. 1,8-cint
genetically negatively correlated with myrcene (ry = -0.74), a-pinene (ry = -0.71), linalool (ry
aromadendrene (rg =-0.94), trans-pinocarveo? {ry=-0.75) and the unknown comp
(rg=-0.91), 6 (ry=-0.83), 8 (r,=-0.88) and 9 (r;=-0.75). Seven of the 85 familles had
values consistent with the standard commercial oil-quality requirement of over 70% 1,8-cin¢
results indicate that a breeding program could aid essential-oil production from E. bosistoal

www.nature.com/scientificreports

scientific reports

OPEN

W) Check for updates

Economic potential of essential
oil production from New
Zealand-grown Eucalyptus
bosistoana

Chamira Rajapaksha", Paul Greaves? & Clemens M. Altaner o

Farm foresters and other growers are establishing a ground-durable hardwoed resource, including the
emerging plantation species Eucalyptus bosistoana in New Zealand. The foliage of this species contains
essential oils in quantity and quality suitable for commercial extraction. Essential oil production

could improve the economic viability of E. bosistoana plantations, diversifying the grower’s income
and providing an early revenue stream. This study assessed the economic potential for essential

oil production from New Zealand grown E. bosistoana plantations. A sensitivity analysis indicated
that uncertainty of leaf biomass availability, genetic as well as seasonal changes in oil content, and
fluctuations in essential oil price are equally important on the viability of an essential oil operation.
Small-scale essential oil production could be sustainably supplied with foliage from thinning and
pruning operations sourced from the envisaged regional planting programmes and commence in

3-5 years. A large-scale operation could be supplied when trees will be harvested. Lastly, based on the
operational costs of a domestic small-scale essential oil producer, cil value from E. bosistoana would
exceed the cost of production.



Wood quality

Durability

* Affordable NDT method developed and verified against decay
measurements

* Breeding populations screened

Collapse

* Affordable NDT method developed
* E. globoidea screened
e Potential technical processing solution and silviculture intervention

Growth stress

* Breeding populations screened
e Proof of concept NDT



Durability
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Collaps

Understanding and reducing drying collapse in

Tndnstrial Crops & Prodects 200 (20237 116891
difficult-to-dry plantation-grown eucalypt timber
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The effect of Joule heating on collapse and w
absorption of wood

Vikash Ghildiyal, Ryan van Herel, Bill Heffernan & Clemens Altaner
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Growth-stress

High throughput breeding for wood quality improvement
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Potential markets for naturally durable hardwood

Product Market opportunity Current market value
Hardwood imports Substitution of high value timber imports $53.3 million per annum (51,400
MPI 2017: per m?)

e 29,000 m3lumber
* 3,000 m3sleepers
e 5,000 m3posts/poles




Establishing a durable eucalypt industry

NZ has existing wood processing industries and markets

* Post
e LVL
* Sawmilling / solid wood processing

NZDFI eucalypts can be processed with existing equipment



Establishing a durable eucalypt industry

NZ has existing wood processing industries and markets

* Post
* LVL
* Sawmilling / solid wood processing

NZDFI eucalypts can be processed with existing equipment

Opportunity to phase in durable eucalypts once they become available
* No need for large capital investment into wood processing
* Enhance diversification and viability of existing wood processors



CELLULOSE CHEMISTRY AND TECHNOLOGY

PRESERVATIVE TREATED TIMBER PRODUCTS IN NEW ZEALAND

CLEMENS ALTANER

School of Forestry, University of Canterbury, Christchurch, New Zealand
= Corresponding author: clemens.altaner@canterbury.ac.nz

Received June 8, 2022

Copper Chrome Arsenic (CCA) is a potent wood preservative. It is currently the dominant wood preservative used in
Aotearoa (New Zealand). Internationally, CCA has been phased out in many jurisdictions over the last decades due to
health and environmental concerns. This review summarises the current knowledge aboul the health and environmental
risks of CCA treated timber, revisits the risk assessment of New Zealand authorities of CCA treated timber and

CCA treated timber is changing, with local government bodies and agricultural industries facing increasing challenges
around the disposal of CCA trealed timber and sile remediation from CCA leaching.

Keywords: Copper Chrome Arsenic (CCA), disposal, end-of-lile, environmental risks, recycling

WOOD PRESERVATIVES

Wood is a natural and biodegradable material.
The speed of biodegradation depends on
environmental conditions and the nature of the
wood, Premature biodegradation, i.e. rot of timber
when in use, is a problem and detailed
instructions for remediation of dry-rot infested
buildings were already described in the Bible
(Leviticus 14:33-57). However, some timbers can

allowing to produce a highly durable and
consistently performing building material from
plentifully available non-durable timber species.
In a New Zealand context, radiata pine (Pinus
radiata) timber, which is non-durable and will
decay within 5 years in ground contact,”” can be
efficiently converted into a highly-durable
building material, due to radiata pine’s excellent

trantahilite 7 s 3 de vars narmashla sealane

Collateral benefits — environment

NZ: heavy metal contamination of land, water and air from CCA

THE CONVERSATION

Acaderic igour joumales: far

SN

Shutterstock'speedshutter Photography

Despite restrictions elsewhere, NZ still uses a wood
preservative linked to arsenic pollution

Pubkshed: March 1, 2023 2.5 fpm NZD |

Clemens Altaner

Aasoata Protasanr in Wood Soencs, Linesrsly of Uantarbery



Collateral benefits — circular bioeconomy
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Collateral benefits — circular bioeconomy

C31

(N

He Pou a Rangi
Climate Change Commission

2023 Advice
on the direction of policy

for the Government’s second

emissions reduction plan

“The specific issue of waste
timber’s frequent contamination
with the heavy metal
preservative copper-chrome-
arsenic (CCA) was identified |[...]






Marlborough’s Rapaura sawmill sawing vineyard
posts from E. globoidea

* Traditional small mill processing 80 year old E. globoidea sourced from Marlborough farm woodlot







Research and education at the U(C’s
NZ School of Forestry

13 PhD research projects along with several Masters projects and numerous
undergraduate projects focused on:

* Wood quality, processing, products and markets

* Genetics and tree breeding

* Site species matching and modelling heartwood production
* Eucalypt health and protection
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Wood quality

Address variation in wood properties though genetics



Heartwood quality
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Variation in 4-yr E. bosistoana:
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Proportion of damage per shoot

0.0

Pest resistance

e Genetic susceptibility to 4 pest species

e 200 E. bosistoana, 15 families
e 2 assessment methods compared over 18 months

* Some families are showing more/less
tolerance

* Particularly to leaf beetles

* Link to provenance?



Wood quality

Durability

» Affordable NDT method developed and verified against decay
measurements

* Breeding populations screened



Wood quality

Durability

e Affordable NDT method developed and verified against decay
measurements

* Breeding populations screened

Collapse

» Affordable NDT method developed
* E. globoidea screened
* Potential technical processing solution and silviculture intervention
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