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DISCLAIMER

This feasibility study document has been prepared Eovironment Canterbury (ECANY True North
Consulting (TNChased on assumptions as identified throughout the text and upon information, data and
conclusions supplied by others. Any calculations or findings presented here may be changed or altered and
should notnecessarilype taken to refect ECAN or TN@fnal opinions or conclusions.

TNGis not in a position to, and does not, verify the accuracy of, or adopt as its own, the information and data
supplied by othersSome of this informatiomasbeen preparedy third party contributors, as detailed in the
document. While the contents of those parts have been generally reviewetiNgfor reasonableness and
consistency for inclusion and incorporation into the document, they have not been fully audited or sought to
be verified or supported by NC TNCdoes not provide and does not purport to provide financial advice.

In respect of all parts of the feasibility study documert express or implied representation or warranty is
made byTNCor by any person acting fand/or on behalf ofTNCto any third party that the contents of the
feasibility study document are verified, accurate, suitably qualified, reasonable or free from errors, omissions
or other defects of any kind or nature. Third parties who rely upon thaibélity study document do so at

their own risk andTNC and ECAdNsclaim all liability, damages or loss with respect to such reliance.

Neither ECANnor TNG nor any person acting for and/or on behalf of thoggganisations assumes any
responsibility, dty of care or liability to any person with respect to the contents of the feasibility study
document or with respect to any inaccuracy, absence of suitable qualification, unreasonableness, error,
omission or other defect of any kind or nature in or witlspect to the feasibility study document.

Any disclosure of this report to a third party is subject to this disclaimer.

Reproduction, adaptation, or issuing of this publication for educational or other roommercial purposes

is authorised without prior grmission of the copyright holder(s). Reproduction, adaptation, or issuing of
this publication for resale or other commercial purposes is prohibited without the prior permission of the
copyright holder(s).
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1.0 EXECUTIVE SUMMARY

Current information on international trends and developments in utilising waste treated timber is difficult
to obtain, possibly due to commercial sensitivity concerns and fears about public reactions to admissions
of processing treated timber waste. Based the information that has been obtained, the following
conclusions are drawn as technological advancements and emerging trends in the collection and
reuse/recycling/recovery of waste treated timber internationally

il

CCA treated timber use is tightlgstricted in most regions considered, and completely banned
in some. CCA treated timber is considered hazardous waste in Europe and is handled
accordingly. Bans on landfilling treated timber waste are increasingly common internationally.

Production of CCAreated timber has sharply declined or ceased in most of the countries in
which it has been historically utilised in large volumes, with other copjased treatments
being common alternatives.

Despite production volumes declining, flows of CCA treatedbér from demolition will
continue for many years in countries that have utilised it historically.

There are no widely used commercial applications for treated timber waste beyond landfilling
and incineration, and no large scale commercial examples of iclaéraxtraction processing
were identified.

Incineration is preferred in a number of countries because the hazardous treatment chemicals
stay at the processing site to be disposed of filiered air emissions and ash), rather than
producing contaminateduels which will be further distributed.

It is apparent that the limited availability of land has been a key driver in prompting a number of
countries to restrict landfilling of treated wood waste and to consider waste management
alternatives such as in@nation. This provides a different context than that active in New
Zealand.

Processing multiple waste strearisscommon in waste incineration plants and allows them to
operate at a larger scale, defraying capital costs. This also dilutes the treated timalsées,
reducingthe concentration ohazardous air emissions.

Processing costs for all technologies identified, including incineration, appear very high.

Waste to energy plants are becoming increasingly common throughout the world, but there are

fewexamp S& 2F 61 &30S GNBIFGSR GAYOSNI 0SAy3a | O2yFTAN

622R 61 a0SQ YR YdzyAOALIt a2fAR ¢l aiasSa I NB
are becomingly increasingly difficult to secure in some areas.
Most waste b energy plants are producing and generating revenue from electricity and heat,

with heat typically being supplied to district energy schemes for residential heating or industrial
processes.

Meeting air discharge requirements from any kind of thermal pssagg of waste treated timber
is difficult and expensive, and even large plants with modern technology can have repetitive
issues in meeting standards.

Incineration of waste appears to produce strong and organised public opposition, highlighting
the importance of flawless air discharge control, and the probability of opposition even if this is
achieved.
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il

Use of waste treated timber in cement kilns is fairly common, but volumes are (or may
potentially be) limited due to concerns abotiiromiumcontent in cemet.

The most recent developments identified, being those based in Canada, have focused on the
production of liquid biofuels from treated timber waste as these outputs have a relatively high
value.

Government subsidies for renewable energy generation appehe becoming more common.

Thefollowing conclusions are drawn in terms of the impact of international trends and developments in
utilising treated timber waste in New Zealand:

il

While Milestone 1 rightly concluded that incineration of treated timber wastuld be very
difficult because of hazardous air emissions, almost any other option (other than use in a cement
kiln) must be considered a relatively high commercial risk due to the lack of international
precedent for such an operation at a commerciallsca

Ensuring that fuels produced by other processes considered in this project (such as pyrolysis and
biofuel production) are tested and shown not to be contaminated with treatment chemicals will
be critical.

Rigorous analysis and confirmation of procegsicosts for proposed options should be
undertaken to ensure they are accurate and commercially sustainable.

The air discharge management plans for proposed options must demonstrate with a high degree
of certainty that they can adequately and appropriatehandle volatilised arsenic and
chromium.

Landfilling of treated timber waste is easy and inexpensive for those seeking to dispose of waste
in New Zealand compared to most other regions. This context makes achieving a commercially
sustainable alternativeof waste treated timber especially difficult.

Use of treated timber waste in cement kilns appears to be a relatively low riskiabkkoption,
albeit with limited potential for large volumes of waste utilisation, and a need to be sure that the
behaviourtreatment chemicals in the end products are well understood.

Production of liquid biofuels from treated timber waste offers strong potential and is being
embraced in Canada, but a lack of reliable information on the ability of these technologies to
handleCCA treated timber waste suggests that this pathway should be approached with caution.

Public opposition to any thermal processing of treated timber waste should be expected and
prepared for.
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2.0 INTRODUCTION

The Treated Timber Waste Minimisation projeas launched on 4 March, 2013 with its overall goal being
Gdi test the feasibility of, and subsequently develop a sustainable business model for the large scale
collection and reuse, recycling and/or recovery of hazardous treated timber waste, withiaytarfocus

on earthquakerelated building and demolition waste.

This Environment Canterbury led project has receilidistry for the Environmenfunding of$144,900

towardsi KS LINR 2SO0 Qa DWWtNIhd rémaifd@ricoming ffomither8jGG Qa4 I 2 FSNY |y
group, consising of:

Environment Canterbur(ECANY, Project owner

Christchurch City Counédn behalf of theCanterburyWasteJoint Committee)

BRANZ Limited

= =4 =4 -2

Scion Research
The feasibility study has three key objectives:

1 Identify and/or create a business case, supply chain and financial model, and end use for the
collection, reuse, recycling and recovery of up to 20% (5,000 tonnes) of waste treated timber in
Canterbury in such a way that it presents compelling economic and/or brand tenefiall
participants in the supply chain (waste owners, processors, logistics providers and end users).

1 Identify an appropriate, effective, easy to use and Howst tool to be used by demolition
companies and/or waste processbrfsr identifying treatedtimber on demolition and/or waste
processing sités

1 Increase collaboration between timber waste minimisation stakeholders including demolition,
timber and waste industries, Environment Canterbury, Canterbury territorial authorities,
construction interest groups and the wider community to improve waste minimisation
management of treated timber over its lifecycle.

Overall, the project is aimed at creating a sustainable and economically viable poogessessesor the
productive use of waste treated timbe

The project has been split into five key milestones:

1. Industry Overview(completed10 May, 2013)
A situation analysis and overview of the current waste treated timber industry and potential
appliations for treated timber waste

2. International IndustryTrends(due 14 June, 2013)

An overview of key international trends and technological developments in the waste treated
timber industry internationally and how the application of different elements of these might work
in New Zealand.

! Target users are demolition workers, transfer station workers, builders and surveyors
2 Primarily it would be used on the demolition site, but could also be used at transfer stations, landfillsuseloeations.
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3. Part 1¢ Potential Scearios(due 16 August, 2013)

A report detailing potential new waste treated timber collection and reuse, recycling and/or
recovery systems for application in New Zealand, and the risks, financial implications and
potential benefits of each scenario.

Part 2- Timber Identification Tool Developmen({due 16 August, 2013)

A report providing an overview of international research related to waste treated timber
identification on demolition and/or waste processing sites and undertake a feasibility study on
the application of this research to create a tool or toolkit suitable for use in New Zealand.

4. Detailed Business Cases and Stakeholder Collaboratitue 4 October, 2013)

Detailed business cases for each preferred scenario, including pilot trial plans.

5. Pilot Tials(due 20 December, 2013)

A final report detailing pilot processes and outcomes, and scenario details and implementation
plan for the preferred optioror options

This report addresses the requirements of tecondmilestone4hternational IndustryTrend€which are
to:

1 Research technological advancements and emerging trends in the collection and
reuse/recycling/recovery of waste treated timber internationally.

1 Review published research and presentations detailing successes and failures in the
implementation of waste treated timber reuse/recycling/recovery systems.

1 Explore the impacts that new technologies and systems could have on the collection and
reuse/recycling/recovery of waste treated timber in New Zealand.
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3.0 TRENDS IN TREATED TIMBERRREEOVERY AND RECYCLING

3.1 United Kingdom

In the United Kingdom, as with the rest of Europe, the use of CCA treated timber is restricted by
European Community Directi@003/2/EC This directive requires that CCA treated timber only be used

where skinO2 y (i OG 6AGK KdzYlya 2NJ FyAYrfa Aa WdzytA1SteQ
bridges. Use in residential settings is explicitly prohibited, primarily due to arsenic content and related

health concerns (EC, 2003). Although thesgulationsare relatively novel, CCA treated timber has not

been as widely used in the UK and Euragdt has in Australia and New Zealand (Herinst, 2063he

United Kingdom waste timber treated with C@Aclassified as hazardous waste by the Department for

the Environment, Food and Rural AfffiEFRA, 2012).

Because of its classification as hazardous waste, utilising treated timber for fuel becomes a very difficult
proposition Most activities that would seek to process treated timber waste are likely teeaomder the

auspices ofEuropean Community Directive 2000/B6/ 2y (G KS Ay OAYSNI A2y 27
LYOAYSNIGA2Y B5ANBOGADBSQ 6 2plstion bk emisdiocdsndesais, Boil, Bwfacél K S LINJ
and groundwater, and the resulting riske human health, from the incineration and -@acineration of

wastéé 0 9/ 3¢ KuSn nRIAONES O i A @ $hcinerhtlbdforicBiacindiafiord: y22F h&baglduk and
non-hazardous waste ® ¢ KS 2 L5 &LISOATAOI fthe éncinaratibnibgoXidatipikK of i G KA &
waste as well as other thermal treatment processes such as pyrolysis, gasification or plasma pfoEesses

but would not apply where all of the outputs and residues from these processes are productively utilised

or landfilled (EC, 2000)he restrictions in the WID limit total average air discharge for copper, chromium

and arsenic combined t6.5 mg/nt. This air discharge limit also applies to dioxins, which could result

from incineratingpentachlorophenol(PCP) treated timber. This restrictievould also apply to cement

kilns utilising waste treated timber as a fuel (DEFRA, 2010).

Despitethesetight restrictions oroperation of plants for thermal processing of waste treated timber, the
United Kingdom is relatively progressive in sogerations. A report commissioned by the Waste and
Resources Action Programme (WRAP) in the UK found that of the 3.0 Mt of wood waste generated in the
UK only 0.6% was sent to landfill, with the remainder being productively utilised (DEFRA, 2012).

Figure 31 ¢ Wood Waste Outcomes in the UK, 20Q2010(DEFRA, 2012)

mFates of wood waste from facilities 2008-10
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Treated Timber Waste Minimisation Milestone 2 Report | June 2013 9



Figure3.1 illustrates the high volumes @faste wood beingecycledand utilised in the UK. Figure 3.2
shows that the main uses of this wood waste are as a raw material for panel board construction, and for
use as biomass for waste to energy plants.

Figure 3.2; Markets for Recovered Waste Wood, 20@2010(DEFRA, 2012)

Recovered Wood Markets - Including Exports

(data published by WRA - including estimates for non WRA members)
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Waste to energy plants in the UK appear to be becoming more common and the volume of wood waste
being diverted to such operations is apparently increasigt the ability to utilisetreated timber is
limited. When wood waste is recovered and sorted fee it is graded in accordance with the grades
shown in Figure 3.3 as follows:

Figure 3.3 Waste Wood Grades (Tak, 2011)

Grade Typical Sources of Typical Materials Typical Non-Wood Content
Raw Material Prior to Processing
Grade A - | Distribution. Retailing. Solid softwood and hardwood. Nails and metal fixings.
“Clean” Packaging. Packaging waste, scrap pallets, Minor amounts of paint, and
Recycled Secondary packing cases, and cable drums. surface coatings.
Wood Manufacture e.g.
. Process off-cuts from manufacture
joinery. Pallet £ untreated product
Reclamation of untreated products.
Grade B - As Grade A, plus May contain up to 60% Grade A Nails and metal fixings. Some
Industrial construction and material as above, plus building paints, plastics, glass, grit,
Feedstock demoalition operations and demolition materials and coatings, binders and glues.
Grade and Transfer domestic furniture made from Limits on treated or coated
Stations. solid wood. materials as defined by Waste
Incineration Directive
Grade C - All above plus Al of the above plus fencing Nails and metal fixings.
Fuel Grade Municipal Collections, | products, flat pack furniture made Paints coatings and glues
Recycling Centres from board products and DIY paper, plastics and rubber,
Transfer Stations And materials High content of panel glass, grit.
Civic Amenity products such as chipboard, MDF, Coated and treated timber (non
Recycling sites plywood, OSB and fibreboard. CCA or creosote).
Grade D - | Allofthe above plus Fencing Transmission Poles Copper / Chrome / Arsenic
Hazardous fencing, trackwork Railway sleepers preservation Treatments
Waste and transmission pole . Creosote
contractors. Cooling towers
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As the table shows, only néBCA and nowureosote treated waste wood is considered suitable as fuel,
g KAt S Winduting ECrti@ated timbei§ considered hazardouGrades C and @ood waste can

be utilised, but only in a WHoompliant processing facility, which requires expensive filtration systems
(DEFRA, 2012).

lylrfteaira 2F GKS | YQa \Hatwastedreated tBnbes ig BoRa cudfert goiirée ofa K 2 ¢ &
fuel because of the difficulty in managing air discharge. Thereatileastseven large (greater than
10MW)wood biomasswaste to energy plants in the UK that are currently operating (DEFRA, ZD08).

these, at least four use waste wood as a fuel source for cogeneration.

¢KS W2Afid2y mnQ LX Iy
42MW combined heat and power
generation plant that utilises
approximately 300,00 tonnes of
waste wood annually.The plant
cost £60 million (NZD114 million)
to construct(about three times the
cost of a typical power generation
plant of this size) and provides
30MW of electricity; enough to
power about 30,000 homes. The
heat energy from the plantis
utilised in a district heat energy
schemewhich is mainly used for

Figure 3.4c Wilton 10 Power Station, Teeside, UK (Wikipedia industial  processing  (Siemens,

2010).
2 KSy O02yaidNHz2OGSR Ay wnnt Al -oaly fhelled podver stati€Ehis plantNEB G £ | N
Aa GeLAort 2F GKS (deLsSz aodlftsS FyR 2LINIGA2Y 2F (KS

2 KAt S dziAftAaAay3d fFNHBHS @2ftdzySa 2F 6l aisS 622R3 2Af (2
ability to use treated timber of any kind. In fact, as most of the cogeneration plants in the UK dtdiyhot
WID-compliant, the trend has been to rejeetny kind of recycled wood due to fears over potential
contamination (WRAP, 2007These plants are instead focusing 8n2 NSBAGNE 41 4GS FyR 21
FSSRa(G201Qd {2YS LXlyia KFE@S Ffta2 &aA0GNUzZZ3ItSR (2 FAYF
resorted to importing it (WRAP, 2007).

The key reason for favouring wood waste which has no risk of contamination is to ensure WID
compliance, but Figure 3.5 also demonstrates some of the benefits that accrue for waste to energy plant
operators from avoithg wasterecycledwood:

Figure 3.5 Features of Waste Wood vs. Forestry/Biomass CropsHDE 2008)

Waste wood Forestry / biomass
crops
Fuel cost Low High
Moisture content Low High
Security of supply Medium High
Biomass content Medium High
Contaminants High Low
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Even though waste wood offers some compelling benefits, some waste to energy plants have apparently
assessed the risks as too high and appear to have increasingly avoided wood from waste $htbams.

newer waste to energy plantwhichK | @S  W|

VRBENSLSE A2 F OS Q

NI

LISNXMAGGSR

40% waste woodvith 60% virgin feedstock (WRAP, 200Xjy waste wood can be burned except that

classed as hazardous, which includes CCA treated timber.

Figure 3.6c Dumfries Waste to Energy plant, Scatid (Herald

Yet even when avoiding
treated wood, the task is
not a straightforward one
for waste to energy plant
operators.The challenges of
operating a waste to energy
plant can be seen in the
experiences of  Scottish
energy company Scotgen
the operation of their plant
near Dumfries.

Though it is not known
exactly what sort of waste is
being burned in this plant,
its owners have struggled

Scotland, 2013)

since 2009

to

achieve

successful operation, with only a fraction of its intended electricity generation output being reached. In
addition, the planthas received a number of enforcement notices from the Scottish Environment
Protection Agency (SEPA), which advises that the plant has breached air discharge standards over 200
times (for dioxin levels) since being commissioned (Herald Scotland, 2013).

Theincineration plant, like many in the United Kingdom and Europe, has attracted large protests because
of air emission concerpsnd public opposition to such waste to energy plants appears to be growing in
intensity. Organised environmental groups are amtly seeking to scuttle plans for similar waste to
Sy SNH@& LGlabggw BanakkghiregRenfrewshire, Lothian, Perth, Aberdeenshire and Invergordon
(Herald Scotland, 2013). It is clear that, despite plogential environmental benefits from approprially
incinerating waste for energy recovery, public support is far from automatic.

Despite this, ae of the evident driving forces behind the increased use of waste wood is a system of
incentives offered by the UK government for renewable power generafibectricity suppliers are able
to earn RenewableObligation Certificates (ROCi§)they provide evidence of sourcing power from
renewable generationThese ROCs are worth abd80 (NZD95per MWh A plant the size of Wilton 10
may attract as much a&18 million (NZD34 millionjn ROC incentives a year (WRAP, 2011).

ROCs are awarded on a sliding scale based on the type of technology Rogesmeration from waste
2eferates Rl y OS|

SIFNya 2yS wh/ LN a2z Ks
two ROCs per MWH (WRAP, 2011).

GKSNBla GKS dzas

These incentives have clearly assisted utilisation of waste wood but, following thg@ VS NY YSy (1 Qa
setting ofa target from obtaining heating from renewable sources of 20% by 2020, a need for an
additional incentive was realised and tRenewable Hedhcentive (RHI3chemewas introduced in 2011

(WRAP, 2011).
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¢ KS yadyd participants of the scheme that generaaed use renewable energy to heat their
buildingg 0 | Y ZThedsghmmelncludes the use of biomass as a qualifying renewable energy source,
provided heat is in the form of hot water or steam. Large biomass heat generators (greater than 1MW)
can earn 1{NZDO0.02per kWh of heat generated, which could easily equate to hundreds of thousands of
pounds in subsidies annually (UK, 2013).

Yet, despite these incentives, there is currently no outlet for waste timber treated with CCA in the United
Kingdom (WRAP, 2011furthermore 6 KS | Y 3J2@SNYYSy (i dod wastd ®iSngsi A TA SR
labelled as hazardous, such as that treated with chatad copper arsenate (CCA) and creosote, are
forecast to continue to increase for the foreseeable future 6 5 9 C w! This situatiom Wwikb be
exacerbated by the moves in both the English and Scottish governments to seek a ban on landfilling of all
wastewood (Tolvik, 2011)Such a ban was recently rejected by DEFRA with a focus instead on steadily
increasing landfill taxes, but it is likely that calls for banning wood waste from landfills in the UK will
continue to be made (Bioenergy, 2013).

It would be easonable to conclude that this situation would give rise to greater innovation and
O2yaARSNIGAZ2Y 2F Y2NB WYIFINHAYIfQ (SOKy2t23ASa |a ol
of. Yet in this regard th&kenewables Obligation Certificates (R@EHemes may actually work as a
disincentive. ROCs are lost (for the entire month) when lower grade wood waste is utilised at a plant that

also burns higher grade fuel (DEFRA, 2008). Even if some form of chemical processing could be used to
render CCAtréa SR (A YFOISIND NN2dfa Q A& dzaS ¢2dz R LRGSYyGAlFftte

Pursuing such a risky fuel source seems unlikely for the UK in the foreseeable future. The UK
IJ20SNYyYSyiQa 26y Fylteara ARSylAlArgeSsaale ZagdhBrafidh RA aA Y
solution, let alone one that risks loss of subsidies or potential legal action by considering the use of
anything other than the best quality waste wood fuel. Of particular concern in considering such plants are

the following poins:

1 d&Plants which produce in excess of 3MW may find it difficult to find an offtake for heat as the
range for heat is typically-2km.

1 Development costs and grid connection costs are high, with the latter potentially costing up to
£500,000. A plant must baufficiently large to benefit from the economies of scale.

1 Proximity to fuelg larger plants will require a larger catchment area for wood fuel, which
becomes less economical the further they are located from a plant.

91 Fuel security there is a higher rls associated with the availability of larger tonnages of wood
fuele  &RA92008)

In 2005 WRAP undertook a study to look at the different options for utilising waste treated wood and
assessed the risks involved in each (WRAP, 2005). The report sugdedtéuetoptions for reuse and

recycling of treated wood were underdeveloped, but that there are strong barriers to greater activity

including low market value for outputs and low current costs of disp&&atycling into products such as
particleboard wasconsidered, but using CCA treated timber would require tight restrictions on volumes

(less than 1% of raw materials) to meet hazardous waste requirements, meaning quantities used would

not be large.Thermal processing technologies were also consideradiidimg gasification and pyrolysis,

and these were seen as relatively straightforward and attractive from a technical viewpoint, but
contingent upon processing costs coming down and effective filtration of ardeiig undertaken

Other emerging technoldgS &= Ay Of dZRAy 3 OKSYAOIt GNBIFIGYSydsz oSNE
FNRY YIN]SiGé¢ G2 0SS GF1Sy aSNRrR2dzate a GALFofS 2LIA2)
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3.2 Europeand Scandinavia

Like the United Kingdom, Eurogre endeavours involving waste treated timber mustdelithe European

Waste Incineration Directiv@NID) which now applies to all existing thermal processing plants (WRAP,
2005). In addition to setting very tight emissions standards for hazardous waste (which includes CCA and
creosote treated timberjhe WIDalso requires careful handling of ash residues.

Throughout Europe there are many waste to energy plants that handle a wide range of different waste
streams and are equipped with complex air filtration systems (including wet scrubbers) that would
appear b be sufficient to handle emissions from treated wood waste. Yet almost no information is
available on the exact wastes these plants process, and there is very little information on most of them
that would indicate whether or not they can handle treated adowaste. Thus while observations can be
made about the trends in waste to energy plants (mainly incineration with cogeneration supplying district
energy schemes) these trends cannot necessarily be extrapolated to the processing of treated wood
waste.

Figue 3.7 ¢ Waste to Energy Plants Worldwide (ISWA, 2012)
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Figure 37 shows that the country with the most waste to energy plants worldwide is France, with an
average plant processing capacity of about 16 tonnes of biomass per hour (ISWA, 2012).

Incineration is evidently the most common outlet for treated timber in France, with an estimated
processing cost of between £103 and £30®D196¢ 588) per tonne for CCA and creosote treated
timber waste (WRAP, 2005). Usage in cement kilns is also commitbnyp to 400,000 tonnes of waste
treated timber utilised in this mannerUsage of treated timber in European cement kilns is tightly
controlled by the EC Chromium (VI) Directive which limits the level of chromium in cement to 2ppm. This
limitation, introduced in 2005, restricts the use of CCA treated timber in cement kilns and has likely
increased the volume being incinerated (WRAP, 2005).

Beyond incineration, e of the most wetknown and frequently cited examples of a productive use of

treated timberg I & 0 S A a (i HScess bvihked\ali Rréhdh@npany Thermya. Thermya say that

GKS / KFENIOIKSNY Wg22R ¢l aidsS NBOeOftAy3a agadisSvyqQ Oly |
contamination type or severity (Hery, 2004). The process crushes the wood, atertreats it (low
temperaturepyrolysi® I YR &SLI N} §S&a 2dzi GKS NBAARdAzZSEusé 2 ONBI
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product that is worthabout US$1.0gNZD1.25per kilogram. Thermya state that theplant is able to

recycle 1,500kg of wood wastg/a K2 dzNE I YR LINRRdzOS Hyn13 2F WOt SIy
indicating an annual revenue stream of about US$2.8 miNMZAD3.5 million)f operating at capacity

(Hery, 2004)

Yet up to date details on the Chartherm process apeérationsare difficult to obtain (the Chartherm
websiteappears to havéeen disabled)and some are sceptical of the process and its outputs. The UK
based Waste and Resources Action Programme (WRAP) reviewed the technology in 2005 and found that
the pilot plant was not oprating anywhere near its capacity and that there was no independent data to
support its claims around handling of arsenic emissiOMRAP, 2005)The WRAP report also found
estimates of the Chartherm processing costs as between £103 and B8D196¢ 588) per tonne,
potentially exceeding the revenue from carbon black satesAustralian government report estimated
Charthermprocessing costs at between A$250 and AS@$BDD30@; 903)per tonne Haynes et al2007).

a2NB NBOSyidftezr ¢KSN¥YelQa F20dza JiEhaspyd@ocdss, tased & KA T
on Chartherm, is designed to produce higgrbon charcoal from agricultural and forestry waste (WMW,
2007).Thermyahave also constructed three biomassnefaction plants- two in France and one in Spain

¢ to produce biocoal from local forestry residu@sot treated wood wastefiza Ay 3 G KSANJ ySg W¢
technology(Biomass, 2011)n fact, almost all the recent mentions of Thermya in industry publications

relate to torrefaction, suggesting both the importance of torrefaction as an emerging technology for the
production of biocoal, and a probable shift in focus for Thermya.

CSGx dzA GAYFGStEes ¢KSN¥el O2 tigohlRrR@Baddssividdwide thiaKiSablé K I NI K S |
to handle at an industrial scale, hazardous @@Ated (chromated copper arsenate) wood waste in an
environmentally friendly mannérand does not appear to use treated wood as a feedstock for any

process other than Charther@VMW, 20Q).

Another novel French technology for
processing treated timber iknown as
Sidenergie The process utilises only
creosote treated timber from railway
sleepers, processing some 18,000 tonnes
of wood waste a year to produce charcoal
for domestic use (Sidenergie, 2013). The
process combusts the wood at about
380°C converting the creosote to a gas.
9adGAYIF({Sa adzz3asSada Ad 02 a
(NZD194)per tonne of wood to process
through the technology, withl tonne of
waste wood generating 220kg of charcoal.

Figure3.8¢ Sidenergie charcoal (Sidenergie)

As with a number of other European waste to energy initiatives, there has been strong opposition to
{ARSYSNEBASQa LINPOS&daa FTNRY SYGANRYYSyYyGlf 3INRBdzZIA® CNIX
Sidenergie of producing charcoal contaminated with dioxins, but the company has denied this and
maintains the charcoal has been independently verified as safe (WRAP, 2005).

In Belgium, a2005 study produced by researchers from the University of Leuvenidmred all the
available options for managing CCA treated timber waste (Helsen et al, 2005). This report cast doubts on
the claims of pyrolysis proponents that arsenic does not volatilisthattemperatures used for the
process and instead asserted thahe behaviour of arsenic is unpredictable and must be a primary
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consideration of any treatment process. Pyrolysis was viewed, however, as prefeyabt@neration or
gasification. In the short term, the report authors considered that using CCA treatdzbrtiin low
concentrations with other fuels such as coal offered the best outcomes, provided air discharge standards
could be met (Helsen et al, 2005).

In Switzerlandthe landfilling of all waste was banned in 2000, with incineration remaining as the only
option for nonrecycled waste (BAFU, 200Q)CA treated timber has been banned for sale and use in
Switzerland for over a decade (Beder, 2003)e primary disposal methods for waste treated timber in
Switzerland are cement kilns and special incinerators, which must be regularly monitored to ensure
compliance with air discharge requirements (WRAP, 2005).

In Germany waste wood must either lrecovered or disposed of using some manner of thermal
processing (Love, 2007). This has contributed to a rapid increase in the number of waste incineration
plants in Germany since the 1960s as illustrated by Figure 3.9:

Figure 3.9 Waste Incineration Plats in Germany since the 1960s (Umwelt, 2008)

Year Number of plants Waste throughput Average throughput
in 1000 t/a per plant in 1000 t/a

1965 T 718 103

1970 24 2.829 18

1975 33 4.582 139

1980 42 6.343 151

1985 46 1.877 17

1990 48 9.200 191

1995 52 10.870 202

2000 60 13.900 230

2005 66 16.000 242

Like those in most of Europe, waste incineration plants in Germany have faced strong public opposition,
leadingto increased air pollution monitoring anstandards. This public pressure has led to a forced

impNE 3SYSy G Ay GKS Sy @iNRyYSywithdut ragiSdN®G 2astvahdyeBedgy 2 F & dzC
consumptiot > &AdzZ33SadAy3a GKIG LINRPFAGIEOAEAGE Y& KIFI@S o6SS
been set (Umwelt, 2008)t is understood that the performamcof these plants has now resulted in

LJdzo £ A OF f f @emissiOrO®mtIA! Istarfdedds, dioxin, dust and heawmgtals emissiors S @Sy | a
waste incineration has greatly increased in Germany (Umwelt, 2008).

In Spain, a company called Procontrol has devdbopeW St SOGNR O2 | Fdzf I GA2y Q GSOKY
treatment andbelieves their technology may be suitable for processing waste treated timber. The system

uses an electrochemical process to extract metals from waste and, if waste treated wood were processed

and dissolved in hot war, electrocoagulationmay be able to extract cooper, chromium, arsenic and
othertreatmentOK S YA O t & F(RdBcdntral, R0§3) W LIdzE LIQ
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Procontrolstate that their processing costs are relatively low, but it is clear that substantial water and
energy input would be required, and the output wood fibre sludge would need to be dried before being
applied to any other use. It is unlikely that this woblelan economic option and, to date, the system has
not been tested with CCA treated timber to determine feasibility.

In Finland, lhe use of CCA treated wood has become increasingly restrctddh 2004,the government
bannedthe use of CCA treated wood &everal areas such as residential areas, playing grounds or any
other areas frequently exposed to human conté8tpila et al, 2007)Two years later the use of CCA as a
wood preservative became completely prohibited in FinlaDespite this, ti has beenestimated that
there is around?,000,000m® of CCAreated woodin Finlandwhich willeventually requie disposalSipila

et al, 2007)

In response to this need, the Finnish Wood Preservation Association created a company called Demolite
Oy to provide aservice whereby treated wood can be returned to the stores where new wood is
purchased (Ottesen et al, 2004). This senfiese been O 2 y & A RHe N@yRruegEsitended Producer
Responsibilityscheme for treated timber inthewordd o0 [ 2 9S> wAnT O ®

The scheme is partly funded Iigespaid when timber is purchased and partly by disposal fees for larger
guantities although disposing of up to one cubic metre is f(eeve, 2007). Demolite Oy process the
timber into wood chips and the chips are incine@, and energyrecovered by another company,
Ekokem Oy (Sipila et al, 2007).

Information is available on a
number of different Ekokem
waste to energy plants, but
none of thisidentifies which
plants are equipped to
incinerate  treated timber
waste.

Most of these (such as one
constructed inRiihimékinear
Helsinki) appear to be

Figure 3.10 Ekokem Cogenertion PlanRiihimaki, Finland cogeneration  plants,  with

(Metso, 2008) electricity being supplied into
the national grid and heat

being supplied ito local district energy schemes for residential heating (Metso, 2008).

Interestingly one Finnish company also undertook a trialC@fAtreated wood asa fuel in a copper
smelter (Torvik, 2012) It was claimed thatalmost all of thecopper and arsenic in the wood was
recoveredand reused, and that thehcomium residueswere treated to leavethem insoluble in the
smelter slagNo up to date information could be found to determine whether treated wood is still being
utilised in this wa in Finland.

Considerable research has been undertaken in Finland in the last decade considering the best ways to

deal with treated timber wasteThe conclusions of one notable report (Sigtaal, 2007) appear to well
NBLINSaSyild CAyyAaK @ASga 2y [ikél insteindzBere2afe olyNiok & SR (0 .
widely spread ways of managing treated wood waste today, one is simple landfill disposal and the other

one is incinerationpoth of WhiOK Ol dzaS Sy @ANRBYYSy il LINRPOfSYaéod ¢KA
and incineration of CCA treated timber waste with municipal sewage sludge offered the best outcomes
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and that this combination reduced arsenic volatilisation (Sipila et al720®hile information relating to
9121SYWa 2LISNrdGAz2ya Aa ftAYAGSRT Ad FLIWSKFNB GKAA YI ¢

In Sweden, the Swedish Waste Decree requires that most treated wood be separately handled as
hazardous wastand sent to specialllicensed incineration plantgKrook, 2006)Yet one report (Krook,
2006) suggests that the process for sorting treated wood waste out from untreated wood waste is
flawed, and that significant volumes of treated wood waste end up being processed in selicen
facilities. Yet the author of this report concludes that this is not necessarily a negative phenomenon, as
this treated timber waste ends up being highly diluted with untreated waste and used in plants supplying
KSIG (2 {6SRSyQa pydhénmeR s dilktloraniebids tak th& fahtsi do not exceed
air discharge limits and suggests that utilising treated wood waste in this way may offer the best outcome
(Krook, 2006).

North America

Along with Australia and New Zealaritle Lhited Sates has beernone of the three largest users of CCA
treated timber per capita in the worl{Beder, 2003)This use is already in declifeowever, due to the

fact that, in 2002, the United States Environmental Protection Agency announced a voluntargnegtee
with industry to phase out CCA treated timber for most Andustrial applications, including decking, by
2004 @rch, 2007).This is understood to have been a response to the fear of lawsuits from those who
might be negatively affected by contact witlazardous chemicals within the wood.

Yet, h the USA CCA treated wood is still not considerduketbazardous wasteand the US Environmental
Protection Agency specifically prohibits CCA treated timber baéfiged as sucEPA, 2009Perhaps as

a resut of this, the most common disposal method for waste treated timber in the US continues to be
landfilling along with other construction and demolition wastes (Sipila et al, 2007¢alifornia and
Florida, as in many other states, these landfills arenaali While internationally thiss largelyseen as an
unwise course of actignresearchby an American timber preservative industry lobby grauyggess
leachate concerns adargelyunfounded (WPSC, 2008).

According to the International Solid Waste Association there are 86 waste to energy plants in the United
States, compared to 455 in Europe (ISWA, 2012). The state with the largest number of waste to energy
plants (11) is Florida.

¢KS | YA @S NEsRBIll Bink2yFCeriet fBr\&blit knd Hazardous Waste Managemetich has

produceda substantial proportiorof the UShased research on the handling and disposal of CCA treated
GAYOSNI 20SNJ GKS fFad RSOFRSI KI & LinaaRdi®SeRinthe W. Sai
US (CCAR, 2012). This guide focuses on sorting waste treated timber from other C & D waste streams
(using fairly complex methods) to ensure it is not inadvertently processed using incorrect methods. The
guide recommendsdisposing ofi NBI 6§ SR GAYOSNI Ay | ehefafySliRle tieated RTFAf f =
wood goes tdWaste to EnergyWTE facilities. The emissions from the de minimis amounts in the waste
AONBFY FINB 08tASOSR (2 68 I RS dzt § Sdniol euippént. SR 6 &
However, the impacts from larggcale burning of treated wood in WTE facilities have not been tested,

and it is not known how much treated wood can be safely burned. Therefore, the use of WTE facilities for
largescale bulk disposal ofd¢ated wood is not recommendéd 6/ / ! wX HAMHU ®

Despite this recommendatiooppers, aPennsylvanidased companywhich produces treated wood
products for industrial use (particularly railway sleepers), operates a cogeneration plant which they
R S a O NJthe Snlylc@genération facility in the world totally dedicated to the proper disposal of used
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treated wood as an energy feedstdck 0 Y 2 LILIS Th# lantusesrapgroximately 100,000 tonnes of
used creosotdreated wood waste each year to produce power for 700 local homes. Heat from the plant
is used in a nearby Koppers wood treatment plant (Wikimapia, 20183. plant does not process CCA
treated timber waste.

Whereas there appears to be little recent and published development in productively utilising treated
wood in the US, endeavours in Canada appear to be mdvanced

Canadian company PWS Technology, based out of British Columbia, hapdé\etechnology they call

Wl 2361 AKQ GKAOK dzaSa TFAONBA -doyl The lpracess is aldakhowSad® (A Y0 ¢

Counter Current Extractioand the particular form in use gatentedby PWSn Canada and the UShe
t 2 { ¢ S0 aEkdusierCuiredtZExtréction (CCE) technology was originally developed in Australia to
gently extract juice from fruit using diffusion extraction. It is used by Ocean Spray in the USA to produce

cranberry products and also in Australia and several other countriisiit juiceS E G NI O A2y | LILX A O

(PWS, 2013).

It is understood this technology has been well testwhceptually and a large scale plant is under
construction on Vancouver Islard handle contaminated wood wast& his will be the first commercial
scale plant constructed using the Hogwash technology which will have the ability to handle treated
timber waste.This plant has a processing capacity of 250,000 tonnes of wood a year, and it is estimated it
will cost CDN$7.5 milliofiNZD9.0 millionjo comgete. The output biefuels have a market value of about
CDN$20(NZD241) petonne in the local market.

Peter Smith, who has led development of the technology in Cabatiaves that a plant could be built in

New Zealand to handle earthquakeé5t i SR ' yR 2y 32Ay3 g22R 4 adsSas
waste, and that the technology would be particularly suitable for the situation in Christchurch. This plant
could poentially handle 60,000 tonnes of waste wood annually and could be built in New Zealand or pre
fabricated and shipped from Canada.

Smith says that the timber treatmerhemicalsvould be strippedrom the wood waste as it is processed
Ayid2 |y WHljdzS2dza YAEGdZNBQ dekotet@d altitbagtzit R ackmkl&iged 6 S
that the latter process is complex and cosfljie overall capital expenditure that would be required for a
plantin NewZealandh & y 234 &Sid {1y26y> FYyR GKSNB ¢2dzf R aiAft
done to ensure the process would work.

Another innovative solution to
treated timber waste ha been
developed by Montreabased
Enerkem. The company, nhamed as

50 Most Innovative Companies in
2011, has developed technology
to create biofuels from diverse
waste streamgFC, 2011).

/

Wi’ﬁ:,,::!'" «ﬂw *
L/ M ! ‘

hyS 2F 9ySN]SYQa

‘ & plants & located adjacent to a saw
Figure 3.1:9y SNJ SYQa i 0 2t f| mill in Westbury in Quebeand
(Enerkem) began operation in 2009
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3.4

¢KS alg YAttt NBOeOfSa ONB2az2zidsS GUNBFGSR LR2soSN LIt Sa
GAYOSNI ¢KS NBYIFIAYAYy3 g22R Aad oOdeichddlad into ytRanok Sy & 2
(Biomass, 2013).

¢KS GNBIFGSR GAYOSNI Aa OzorsstinydmSsRy ofh gabéh mbnoxided aghd K S G A O
hydrogenthrough a chemical gasification procéss I G I (G S Y LIS NI°C dBtBase F013). 6 2 dzii T
¢CKAAa 3JFa A&z FOO2NRAYy3 (2 9ySN] SY: NBEBdtRandEtEaNI 02y @S|
grade products or fuel additivés 6 . A2Yl 84X HamMoU0U® ¢KS LIyl O02YYSyOSH
and has been producing ethanol since 20Wh an annual capacity of 5 million litres (Enerkem, 2013).

Enerkem say they can make strong returns where they are able to charge tipping fees for treated timber

(around US$5@r NZD62per tonne) and acceptable returns when the fuel source is provifteg of

charge (Biofuels, 2012).

'y T2 Nl dzyF iSte GKSNB A& y2 AYyF2NNEGA2Yy AYRAOFIGAY3I 4
process.

In Joliette, Quebe&CSL (which is part BblcimCement ancdowned by the same international group as

Holcim @ment New Zealand) has been using CCA treated timber as a cement kiln fuel siml-the
1990s(Cooper, 1999)The plant has @ermit allowing burning of up to 90,000 taes of treated wood

per year regardless of treatment typdt is estimated thatf all cement kilns irCanada accepted CCA

treated wood, approximatelypne third of the current productionof spent CCA treated wood in Canada

could beproductively utilisedin this way(Cooper, 1999)In 2006 Holcim expanded its alternative fuels

capacity aR  ONXBF SR | &St aW!' € GiISNF2 NX DS Ay W2f ASGGSE Ay
formaldehyde treated particle board as a fuel (GCSL, 2007).

Australia

LY wnnt GKS 1 dzaiNIfALY D2@SNYYSydQa C2NXBardtiont yR 2 22
(FWPRDGQG)ommissioned a report from the University of Sydney on an appropriate solution for thermal

LN OSaaAay3d 2F WSyR 27T f Wayreet 812007). TheNEpbrim@dfbasédorf hé& NJ LINE
fact that, while CCA treated timber is nodnsidered hazardous in Australia, the authors estimated that

130,700 tonnes of such waste is being sent to landfills in Australia eachTygahas evidently led to a

growing concern about CCA treated timber.

LY wnnp !dz2GNItAFIQa tSaiAOARSa YR zSUSNAYLINE aSRA
particular concern atpotential leaching fromtreated timber in landfills (APVMA, 2005). In 2012 the

APVMA further restricted CCA treated timber usagedcdaA F@ Ay 3 A G & | WNB&GNROI
YSFEyAy3a GKFEG Ad OFry 2yfteée 0SS az2ftR (2 WadaAadlroftS GNIA
/17 GNBFGSR FYyR Al YlIeé y2G 6S dza&SR Ay WKAIK 02y il O

The FWPRDC repdacused o the difficulties associated with handling copper, chromium and arsenic air
discharges and focused on the technology they believed would best handle these hazardous chemicals.
They concluded thatvhile arsenic volatilisation is likely to occur with any form of thermal processing of
CCA treated timbercombustion was the preferred option because it would concentrate these chemicals

at the processing sitevhereas other processes such as pyrolysis antfiggtion would create othefuel

outputs (such as biochar) which would also potentially be contamindtiegifes et al2007).The report

also highlighted the energy capture potential from utilising waste treated timber as a combustion fuel
source, althoup it did not consider what form this would taKsuch as cogeneratiomjor its economic
feasibility.
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The report considered the potential of using CCA treated timber waste as a fuel source for cement kilns in
Pdza NI AL S A g & O2igstoieR $eudtRandingted (hitihe Adelhide BgonQ &  a
Cement Company was several years into a project examining the feasibility of treated timber as a fuel
source in partnership with the South Australian Environmental Protection Ag&#dPA)At that dage

tests with CCA treated timber in use as 10% of the overall feedstock in a cement kiln did not exceed air
discharge limits in the aredhe authors of the report were not aware as to whether the cement kiln was
actually utilising CCA treated timb#allowing the trials and no subsequent documents could be found

that mentioned its usage. The cement company appears to be utilising construction and demolition waste

as a fuel source, but a 2008 SAEPA document on potential uses for CCA treated timbatosastet

mention use in a cement kiln as an option (SAEPA, 2008).

Ultimately, the FWPRDC report concluded thatthe EuropeanUnion limits on chromiumin cement
(2ppm) were applied in Australia, only 5,000 tonnes of treated timber would be utiliseduangdioo
low to be of much value to their effortsllynes et al2007).

CKS O2yOfdzaAazy 27F { KSA NWS/132 NJ2 Yoldzaa (R RIYID AeWARIYG $ 2 dz
waste CCA treated timbedue to lower capital expenditure outlay and operatitgsts This technology

LI I 0Sa fIFNHS WOKdzy1aQ 2F GAYOSNI 2y || QGAoadisAy 3 3INI
noted in the report as being a common technology for waste incineration throughout the world

Attention in the report then turnsto the control of air emissions, with an acknowledgement that
GO02YLX SGS O LWidz2NB 2F (KS | N& Sy Adhd suggastng thab fluelgadzNI A & ¢
treatment will be necessary to eliminate arsenic emissig¢taynes et al2007). The rept authorsadvise

that chemical sorbents, bag filters and wet gas cleaning or active carbon filters would be reqhiese.

systems would likely proveery expensive. It islso proposed that contaminated ash be sent to local

copper smelters who would hawthe expertise to extract the chemicals contained therein.

An earlier report from the FWPRDC (Stewart et al, 2@@2)sed on incineration as the preferred thermal

processing method for CCA treated timber, and considénedoptimum conditions, such as mustion

temperature, for processing the waste. The report found ttedter processing, all of the copper, more

than 90% of the chromium and between 20% and 80% of the arseiginally in the timber wastevas

contained in the ash. It was concluded, asnow well known, that temperature impacts arsenic

volatisation markedly, with lower temperatures resulting in lower levels of volatisation. Rather than
LINEGARAY3I  LINBAONAOSR RS&aA3IYy F2N GKS woSadtQ gl &
concluded that the optimum method depended on the priorities in implementing a system, with energy

recovery working best at high temperatures with excess oxygen and greater metals stability in the ash at

lower temperatures with lower oxygen concentrat®(Stewart et al, 2004).

From a commercial perspectivas a 2007 Sustainability Victoria report conclufled (i écéhomic

viability of alternative waste management options such as production of heat or energy or production of
composite products is signifintly impacted in Australia by the geographic dispersion of the waste

product. Ensuring a consistent supply of product would require significant efforts in separating, collecting

and transporting the material from the hundreds of building sites, demolijiards, farms, vineyards and
backyards of users @ NS § SR GAYOSNI  ONRPaa ! dzadGNIfALFE O0{ 3 wHANT

One very recent development however, is the approval of a A$12 m{IN@D14.4 millionpasification

waste to energy plant in Port Hedlund, Western Australanstruction will begin within the next few
years, and the plant is expected to process 255,000 tonnes of municipal solid waste and C & [pevastes
annum including wood, and generate 15.5 MW of electricity (Enviroinfo, 2013). The plant will include a
Materials Recovery Facility to remove any recyclable resources, and process all other wastes so that
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landfilling is completely avoidetlew Energy Corp, which will operat€ 8 LIt | y (i Stthadeguést (4 KI (i &
of industries operating in the region, New Eneigyconsidering the possibility of accepting some waste

oil and solvents but hazardous substances such as asbestos and waste pesticides will not be éaccepted

(New Energy, 2013)

A question and answer panel held by New Energy for the local community irstfafg2011 received a

guestion enquiring whether the plant would be able to receive creosote treated timber. The response

gl avYSawr (KFGQa loaz2fdziSte FAYS® hdzNJ LINE Obdithen i 1 Sa |
burns the gas very efficidly. So any organics, like creosote, will just be volatilisegbsified and burnt in

the syngas byf SNE O2 YL SG St & RSad NP & Fhyrdis iokndinatioravaBahle 9 y S NH &
however,as to whether the plant will accept other forms of treatgchber.

Asia

CCAtreated wood has been banned altogether in sevehdian countries including Vietham and
Indonesia and severely restricted in others such as Jé@pader, 2003)

Japan is the largest user of thermal treatment for municipal sefidte for waste to energy plants in the
world, processing some 40 million tonnes a year (WMW),72) Japanhas historically beea heavy user
of CCA treated timbemwith some 300,000r3rbeing produced each year the 1990s.

In 1997 the Water Pollution
500 4 ;2::9“9 a Prevention Act was passed in
. . O'ater-home copper base (CUAZ ACQ) Japan, V_VhICh re;ulted n m_OSt
400 4 . O'Water borre norrcopper base AC, BAAC) companies ceasing production
3 . m Others of CCAreated timber and
2300 | . . ! O p.roduct|or? volumes almos.t
= L el = e e disappearing, as shown in
= = [ Figure 3.12 (Mokuzaihozon,
=1 2011). Aithough production of
£ CCA treated timber has
100 1 ] DS essentially ceased an
=S ] estimated demolition flow
oL | L ) e ol O (B from residential homes of
94 95 95 97 93 99 00 01 02 03 04 05 200,000 m® per annum still
Year remains most of which is
Figure 3.12; Japaneséroduction of Treated Wood (19942005) | incinerated(Hata et al, 2002)
(Mokuzaihozon 2011)
On March 11, 2011 a

magnitude 9.0 earthquake struck the Tohoku and Kanto reg@ndapan triggering a giant tsunami
which killed more than 16,000 people (JME, 2012). In additiot?29,855 buildingsvere completely

destroyedand another 257,739 buildingsubstantially damagedresulting in approximately 18 million
tonnes of wastdJME, 2012)

Faced with a massive waste cleap, t appears thathe Japanese government has orderéx tmajority
of the non-recyclabletsunamirelated waste, including treated timbeto be disposed of by incineration
(JME, 2012).
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No information is available as to concerns aro@idemissions, but it is apparent that the primary public
concern the Japanese government is endeavouring to alleviadeoisnd radioactive material and so it
has published information highlighting the filtration technology in use in waste incinerateirsg b
deployed to process tsunameélated waste streams.
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Figure 3.13; Japanese Tsunami Waste incineration technology (JME, 2012)

LG A& LINRBolofS (KIFG &adzOK FAfGNI GA2Yy G(GSOKy2f23831 4K
via bag filters, would at least prevent a substantial proportion of arsenic and chrogimtaminated air
discharge.

In China, an increasing focus has been
placed on deriving energy from waste
to energy plants, with the Chinese
government offering subsidies of up to
US$30(NZD37)per MWh for electricity
RSNA GSR FNRY Yy 2y F2
generation and the number of waste to
energy plants doubling in the last
decade (WMW, 2012). Most of tke
plants use incineration, utilising the
grate combustion process favoured by
the FWPRDC report in Australiand
include complex filtration systems to
avoid toxic air dischargeqWMW,

Figure 3.14 - Fuzhou Hongmiaoling waste to energy
plant, Chongging, China (WMW, 2012) 2012).

In April, 2013 the Asian Development Bank made US$200 n{iNidBB250 million)n loans available to a

state-owned Chinese development company to build waste to energy plants in small and msidiesn

/| KAySasS OAGASA Ay NBSLBYNISRAGR I KAy R at laNB Sidid  UINE RidgC
YAftA2Yy (G2yySa ONBFGSR | yydz fwilkhelphuil atleask ming plant® ¢tKS
capable of converting up to 6,300 tons of municipal solid waste daily into eleckidity \Géhérate

around 610 gigawathours of electricity a year by 2018, using clean technolog@ié&s, 2013).

None of the available information relating to waste to energy plants in China notes whether treated
timber is processed in the plants, but the extaitthe filtration technology in use suggests this may be
the case, at least at low volumes.
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In addition to an emphasis on deriving energy from renewable sources, waste to energy plants, China is

also focusing on the use of alternative fuels in manufactimocessesl KAyl Aada GKS 2 NI R¢
manufacturer of cement with 44% of global production originating in its more than 5,000 cement plants

(Murray et al, 2008). While few Chinese cement kilns currently use alternative fuels, the Chinese Ministry

of Canstruction has required such plants to achieve a lower environmental impact. One of the pathways

being considered in China is the use of widely available biomass a$irmgmption for cement kilns.

However, & this stage, only agricultural and forestwastes are being considered, and not construction

and demolition wastes (Murray et al, 2008).
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4.0 CONCLUSIONS ARDTENTIAL APPLICATION TO NEW ZEALAND

Finding current and comprehensive information relating to international trends in the actuamercial
utilisation or disposal of treated timber waste has proven extremely difficult. Where information on
waste to energy technology is available, it is unusual for there to be any mention of treated timber waste
in order to include or exclude it as waste able to be processed. It is suspected that the lack of this
information is due to a number of factors:

1 The latest developments in the commercial sphere are likely to be commercially sensitive

1 Information on novetommercialtechnology applicatiosis unlikelybe publically released until
proven and stable

1 Revealing that treated timber is being processed may attract negative public attemtimnto
pollution concerns

As a result, while there is ongoing academic and experimental dialogue aprocdssing of treated
timber waste, mapping the latest trends in the commercial sphere requires some level of assumption and
extrapolation of available information.

Based on the information that has been obtained, the following conclusions are drawriehtwlogical
advancements and emerging trends in the collection and reuse/recycling/recovery of waste treated
timber internationally

1 CCA treated timber use is tightly restricted in most regions considered, and completely banned
in some. CCA treated timbeis considered hazardous waste in Europe and is handled
accordingly. Bans on landfilling treated timber waste are increasingly common internationally.

1 Production of CCA treated timber has sharply declined or ceased in most of the countries in
which it hasbeen historically utilised in large volumes, with other coppased treatments
being common alternatives.

1 Despite production volumes declining, flows of CCA treated timber from demolition will
continue for many years in countries that have utilised $tdviically.

1 There are no widely used commercial applications for treated timber waste beyond landfilling
and incineration, and no large scale commercial examples of chemical extraction processing
were identified.

1 Incineration is preferred in a number of wotries because the hazardous treatment chemicals
stay at the processing site to be disposed of (as filtered air emissions and ash), rather than
producing contaminated fuels which will be further distributed.

1 Itis apparent that the limited availabilityf éand has been a key driver in prompting a number of
countries to restrict landfilling of treated wood waste and to consider waste management
alternatives such as incineration. This provides a different context than that active in New
Zealand.

1 Processingnultiple waste stream$s common in waste incineration plants and allows them to
operate at a larger scale, defraying capital costs. This also dilutes the treated timber waste,
reducing the concentration of hazardous air emissions.

91 Processing costs for aichnologies identified, including incineration, appear very high.
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1 Waste to energy plants are becoming increasingly common throughout the world, but there are
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are becomingly increasingly difficult to secure in some areas.
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1 Most waste to energy plants are producing and generating revenue from electricity and heat,
with heat typically being supplied to district energy schemes for residential heating or industrial
processes.

1 Meeting air discharge requirements from any kind of thermal processing of waste treated timber
is difficult and expensive, and even large plants withdero technology can have repetitive
issues in meeting standards.

1 Incineration of waste appears to produce strong and organised public opposition, highlighting
the importance of flawless air discharge control, and the probability of opposition even i§this
achieved.

I Use of waste treated timber in cement kilns is fairly common, but volumes are (or may
potentially be) limited due to concerns about chromium content in cement.

1 The most recent developments identified, being those based in Canada, have famudhd
production of liquid biofuels from treated timber waste as these outputs have a relatively high
value.

1 Government subsidies for renewable energy generation appear to be becoming more common.

These trends and developments highlight the challenges forélise recyclingor recoveryof treated
timber in New Zealand. Specifically, the following conclusions are drawn in terms of the impact of
international trends and developments in utilisingdted timber waste in New Zealand:

1 While Milestone 1 rightly concluded that incineration of treated timber waste would be very
difficult because of hazardous air emissions, almost any other option (other than use in a cement
kiln) must be considered a relaely high commercial risk due to the lack of international
precedent for such an operation at a commercial scale.

1 Ensuring that fuels produced by other processes considered in this project (such as pyrolysis and
biofuel production) are tested and showmtto be contaminated with treatment chemicals will
be critical.

1 Rigorous analysis and confirmation of processing costs for proposed options should be
undertaken to ensure they are accurate and commercially sustainable.

I The air discharge management plaos froposed options must demonstrate with a high degree
of certainty that they can adequately and appropriately handle volatilised arsenic and
chromium.

1 Landfilling of treated timber waste is easy and inexpensive for those seeking to dispose of waste
in New Zealand compared to most other regions. This context makes achieving a commercially
sustainable alternative for waste treated timber especially difficult.

1 Use of treated timber waste in cement kilns appears to be a relatively low risk and viable option,
albeit with limited potential for large volumes of waste utilisation, and a need to be sure that the
behaviour treatment chemicals in the end products are well understood.
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