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Executive summary

Historical overview

The lubricant oil life cycle The typical lifeycle for lubricant oil in Western Australia has been initial use
in an automotive or other application, aggregation of used oil at automotive
workshops, mining sites etc., collection of used oil by a recycling company,
reprocessing of thesed oil into various produetdargely burner fuels of
varying quality and resale of used oil as burner fuel products to remote
power stations, smelting operations, and firms producing products such as
cement, limestone, bricksd recently to oveesemarkets.

Domestic market trends The remote power station market is in4@ng decline. The cost of Liquid
Natural Gas (LNG) distribution and Compressed Natural Gas (CNG)
distribution has fallen rapidly in recent years and continues to fall.
Increaingly remote power generation, even where tharelstively modest
load, will switch to LNG and CNG based electricity generation. The amount
of kiln based activity in Western Australia has also fallen in recent years. In
particular, the Loongananie kiln facility in Kalgoorlie closed in 2006 and this
represented a substantial reduction in the local demand for burner fuels.

Export market developments There is a substantial and well established market for burner fuels in South
East Asia and fron999 to 2004 BP (Kwinana) purchased approximately 35M
litres of used lube oil (ULO) from Wren Oil and Nationwide Oil to blend with
decant oil to produce Fuel Oil Component (FOC). The FOC was then
exported to BP Singapore feeun Asian Power Generatidon.2004 the
infrastructure used to export burner fuel oil from Kwinana ceased to be
available for use and exports ceased.

Supply -demand balance The reduction in the local demand for burner fuel oil, combined with the
increase in the volume of mining\agtiand the loss of export infrastructure
led to a situation where the supply of some used oil burner fuel products
greatly exceeded demand. Inevitably this led to a significamp lofilcsed
oil at reprocessing and other storage facilities. Siooks mcrease
indefinitely, and a crisis point was reached in 2007 when all available storage
was full, and used oil collections ceased.

Issues when collections Industry and local government in Western Australia had no plan for such a

ceased situation. iring the period when used oil collections were suspended stock
piles of used oil builtp across the State. In some cases this led to unsafe
storage practices and there was a general increase in the risk of inappropriate
disposal.

Executive summary Vi
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Collection companies

Used oil reprocessi ng
approaches

Additional sources of
revenue

Impact of collection charges

Recent new markets

Used oil stockpiles

Current market overview

There are two main used oil collection companies in Western Australia. Wren
Oil, a family owned company, and Nationwide, part of the ASX listed
Transpacific Industries Group. The Wren Oil reprocessing plant is located in
Picton (Bubury) and the Nationwide reprocessing plant is located in
Kalgoorlie. Additionally, Toxfree provide some collection services as part of a
wider waste management business, but Tolfres operate a dedicated

used oil transport fleet.

Wren Oil use the Thin Film Evaporation Refinery process to reprocess the
used oil they collect. The lightest petroleum material recovered is used for
internal operating purposes. Ultimately the process results in two burner fuel
productsa high grade burner fuel oil and a low grade burner fuel oil.

Currently the heaviest material is blended with unrefined fuel oil so that it can
be pumped. Nationwide use a dehydration process to remove water with son
light ends used for internal opergtpurposes. The remaining product is a

low grade burner fuel oil.

The economics of used oil collection in Western Australia have improved
substantially since the crisis point was reached in late 2007. Western Australi
used collection companies now generally charge 15 cents for each litre of use
oil they collect and so are in receipt of a substantial additional source of
revenue. As the annual amount of used oil collected in Western Australia is
approximately 42.3M &8, the amount of additional revenue collected is
approximately $6.3M. Collection charges are not the norm elsewhere in
Australia, but do apply in North Queensland.

The collection charge has had little impact on commesatap. Some
operators have absorbed the charge and others have passed the charge strai
through to customers. Local governments have limited ability to pass on
charges and regional local governments are not able to man depots. While
most local govaments have grudgingly paid the charge, at least one local
government initially stopped collecting used oil from residents.

Usedoil recyclers have been able to obtain approval for the expoet Gfil
Componen{FOC) from Western Austlia. The infrastructure to export FOC

is currently provided by Shell in North Fremantle, and FOC is sold to Vitol in
Singapore. Additionally, it has been possible to use the export infrastructure t
sell burner fuel oil to the Christmas Island Phos@@anhpany (CIP) on

Christmas Island.

The ability to export FOC to South East Asia, where there is a large well
established market for this type of fuehaill the development of the
Christmas Island Phosphate markefns that inGD8 there is no longer any

Executive summary Vi
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Used oil recovery rates

Market risks

Existing storage and export
infrastructure

New commercial
arrangements

New storage and export
infrastructure

stockpile issue regarding used oil in Western Australia., iRiatherase of
recyclers accumulating product so that they can send shipments of appropriat
size to established markets

There remains ste uncertainty regarding the recovery rate for used oil in
Western Australia but it is possible to develop defensible upper and lower
bound estimates. An appropriate range for the recovery rate in Western
Australia would appear tolbetween 57 percentca@6 percentwhich is
relatively high by world standards.

Future market developments

Although current and medium term market economics appear positive for
burner fuel products there remainsertainty regarding the ldegm future

of someburner fuel oil markets. For example, although the market for
phosphate products is buoyant, the current phosphate mining leases on
Christmas Island expire in February 2019, and the most recent applications fc
further mining leases are yet to be approleasi also possible for there to be
localised market disruptions, or substantial changes in demand for product
from one of the curresubstantialsers of burner fuel oil. For example, the
recent large scale Nickel smelter rebuild in Kalgoorliesgawfieant
temporaryeduction in demand for burner fuel olil

Both Shell and Venknergyhave indicated that while they will not withdraw
access to storage and precipitate a crisis, the storage faciliiesitieey

access te which are rented to Wren Oil on full commercial terml not

be available loigrm. In the case of the facilities provided by Shell, this also
means that the infrastructure currently used to load burner fuel oil on to
tankers foexport or transport to Christmas Island will not be available long
term.

The amount of used oil collected in Western Australia is such that individually
Wren Oil and Nationwide have difficulty meeting the needs of lasgereff
customers. As such, Wren Oil and Nationwide are progressing a Joint Ventur
arrangement for the collection of used oil in Western Australia. The proposed
Joint Venture agreement is at a very advanced stage of development and
agreement on terms beénehe parties is highly probably sometime in 2008.
The two recyclers are currently working closely together to supply newly
established markets.

Regardless of whether or not a formal Joint Venture is put in pc®iwr
andNationwidehave committed to buildisgibstantiahew storage and

export infrastructure at the Port of Bunbury. A site within the port area has
been identified and negotiations for a lease with the Port Authority are
progressing. Storage tamkastructure and the associated pumping

Executive summary Viii
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Lube-to-lube refinery

Re-refined base lube market

Gas mar ket summary

Crude oil price summary

equipment for loadingurner fuebnto tankers is relatively straightforward
infrastructure to install.

The current providers of storage and export infrastructure are aware of the
efforts to develop replacemenftastructure and are unlikely to withdraw
access to their infrastructure prior to the completion of the new infrastructure.
Expectations are that the replacement infrastructure in Bunbury will be
installed and operationathin two yearsncluding timeéaken to obtain all
regulatory approval®eveloprant of the infrastructure is a priority for both
Nationwide and Wren Oil.

Industry peak bodies are generally supportive of the idea that used oil is not a
waste product and that testablishment oflabeto-lubere-refining plant in
Western Australia would be the most appropriate medium-terdongoal.

The Joint Venture agreement will mean that the volume of used oil collected
will be sufficient to operate a Ietbdube recyahig planin WA. Both Wren

Oil and Nationwide are committed to the establishment of-toiluiee

recycling plant at the Wren Oil site in Picton. Although the technology
required for a lubt®-lube recycling plant is complicated, the technology is
proven

The rerefined base lube prodyebduced at other Nationwide sites been

shown to have no difficulty meeting required technical specification standards
The rerefined base lube oil produced at Picton by the Joint Vexoiicbe

sold locallyandexported using the infrastructure developed at the Bunbury
Port. Some burner fuel oil produetsuldcontinue to be exported or sold to
Christmas Island Phosphates using the BuRlourinfrastructure.

Competing fuels

There is much uncertainty surrounding the future pricgwfligas in

Western Australia for large industrial usgeirs.however almost certain that
long term contract prices willtmeturn to the levels seen in previous decades
of arourd $2 a gigaple. It is also relatively certain that large industrial users
are likely to face prices substantially less than $10 a gigaputlg.wiBere
between these two leveépends on a range of factors, including the timing of
up-stream developents, demand competition, and government action

LNG for remote power station energy generation is generally priced at a
discount to the next use alternative liquid fuel, diesel.

Price movements for crude oil, residual fuedrod used lube oil burner fuels

all move together. As such, by considering the prospects for the price of crud
oil it is possible to gain an understanding of the likely price path for products
such as DB50 and FOC, or everefined base lube oil. Thas considerable

Executive summary ¢
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Local government tender

Market power

The PSO program

uncertainty about future oil pricd$e actual long run price path will depend

on factors such as the possible gains in production-@RBE countries,

energy efficiency gains, OPEC cartel stability, and whether or not alternative
forms of energy will emerge to challenge oil. Official forecasts suggest that it
unlikely that we will see a return to the very low prices for fuel oil products
observed dumg the 1980s and 1990sm#@éderate to high world oil price,

which is thought #gamost likely scenario, is a positive indicator for those
selling reprocessed used oil products.

Other matters

Localgovernment havealled fotendes for the provision of used oll

collection services &bl local government in Wesn Australia. The result of

the tender process is currently unknown, but it is expected that as a result of
the tender process the average price per litre paid for used oil collections by
local government will fall. The local government sector rseenobist

important source of used oil in Western Australia and a reduction in collection
charge revenue from this source of used oil is unlikely to threaten the
economic viability of the overall used oil collection system.

The establishment afJoint Venture will create a monopoly supplier of used
oil collection services in Western Australia. From the generator point of view
the existence of a monopoly supplier of collection services is a concern. lItis
however noted that the barriers toemrthe industry are not especially great
and that this will limit the extent of market power the Joint Venture partners
can exert. It should further be noted that individually neither Wren Oil or
Nationwide collect enough used oil to support the shktaklint of a lubto-

lube rerefining plant in Western Australia.

The economic viability of a lutzelube recycling plant relies on the
continuation of some form of P$@r litre payment. It is noted that a review
of the PSO is currentiypderway. Should there beuastantial reduction in
the subsidy payment fornefined base lube oil this would have a material
impact on the profitability of any ldtoelube refining operation in Western
Australia.

Summary

Since the storage crisi2@7 the market for used oil derived products has
evolved substantially. New markets for burner fubbo#re outside
mainland WAave been foundnd the stockpile that began accumulating in
2004 has been completely cleared. Wren Oil and Natiorenidéharfinal
stages of establishing a Joint Venture arrangamethiave committed to
building new storage and export infrastructure in Bunbury.

Executive summary X
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Generators of used oil broadly report that cmlesérvices are operating
well, and the probability afsudden sustained disruption to collection services
IS unlikely.

Provided it remains possible to export used lube oil derived burner fuel
products, rarkets for burner fuel alerat least thenedium terniut
probably much longare positive. The Joieénture is however committed
to the development of a lulelube rerefining plant, and the prospects for
products produced from such plaants positivever the longerm The
viability of a lub¢o-lube rerefining plant in Western Australia is hawev
dependent on the continuation of a PSO paymentfefined lube oil.

Executive summary Xi
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1 Background and introduction

The typical lifeycle for lubricant oil in Western Australia has been initial use
in an automotive or other application, aggregation of usedutdraptive
workshops mining sites etc., collection of oil by a recycling company,
reprocessing of the used oil into various produetgiely burner fuels of
varying quality- and resale of used oil as burner fuel products to overseas
markets, remoteogver stations, and firms producing cement, limestone, and
brick products.

The remote power station market is ind@ng decline. The cost of Liquid
Natural Gas (LNG) distribution has fallen rapidly in recent years and continue:
to fall. Increasinglyemote power generation, even where thareletively

modest load, will switch to LNG based electricity gener@iimrently

Energy Developments Limited (EDL) provide LNG from a plant in Karratha

to power stations in the Kimberly.

Additional to LNGdevelopmentsechnology for the transport of
Compressed Natural Gas (CNG) has also evolved and WorleyParsons
currently supply a 6MW power station in Exmouth using CNG techtwlogy
transport the gas

The amount of kiln based activity in Western Audtesdialso fallen recent
years In particular, the Loongana Lime kiln facility closed in 2006 and this
represented a substantial reduction imtialand WA demand for burner
fuel

A final complication for the used oil markétVestern Austral@asthe
withdrawal oficcess to export infrastructure, and subsequent withdrawal of
BP fromtheexport ofFuel Oil Component (FO@) 2004.

The reduction in the available marf@tburner fueind FOC combined

with the increase the volume of mining adty, lead to a situation where at
existing market prices the supply of some udealsedproducts greatly
exceeded demand. Inevitdblg led to a significant builgh of used oil at
reprocessing and storage facilities. Stocks cannot increasteindeid a

crisis point was reached in 2007 when storage tanks were full and used oill
collections ceased.

The economics of used oil collections have improved substantially since the
crisis point was reached in late 2007. Western Australiai cdedtion
companies now chargjgtfor each litre ofisedoil they collect, and so are in
receipt of a substantial additional source of revenue. Additionally, it has been

Background and introduction 1
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possible to resume export+@ICto Singapore and also sell burner fuel to
the Christras Island Phosphate Company (CIP) on Christmas Island.

Although current market economics for burner fuel products are positive,
there remains uncertainty regarding thetengfuture of some markets. For
example, the official policy at CIP is thaptiesphate mine will close in five
year§ Further, access to some of the current eisstbrage infrastructure

will not be made available in future years. Should market economics move to
more unfavourable situation there is a risk that oil collsetidoes may once
again be disrupted. Should collection services cease, this would present a
serious problem for industry in Western Australia. The increased risk of illega
dumping and inappropriate disposal in such an environment also presents the
wider community with a serious problem.

The following report contains information on the flow of used oil in Western
Australia and represents the first step in a detailed process of understanding
the market for used oil. The report specific terms of refememoutlined

below.

1.1 Terms of Reference

The Department of Environment and ConservdddC), under the

direction of tle Wastéd\uthority (WA) of Western Australia, commissioned a
study into the state of the used oil collection and reproaafsisigucture

and operations in Western Australia. The project was to proceed in two
distinct phases. Phase one of the project was to fully document the used oll
market in Western Australia. Phase two of the project was to evaluate the us
oil colletion systems that operate in other jurisdictions and make
recommendations. This report deals with phase one of the project only.

The specific phase one terms of reference required:
A Details on the key industry peak bodies and enterprises to be collected
The flow of virgin oil volumes and used oil volumes to be mapped

A

A The characteristics of the industry, in terms of infrastructure, technology
and processes, and legal controls to be described, and

A

Details on possible future changes to be collated, inalethilg on:
I the likelihood of the change occurring

the probable timeframe for the change

any barriers to the change taking place, and

the likely impact of the change on the used oil supply chain.

_—( = =

11t is however noted that CIP are actively pursuing new mining leases.

Background and introduction 2
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2 Peak bodies and key enterprises

This chapter provides addrprofile of key enterprises and peak bodies
including location and focus of operations.

2.1  Virgin oil suppliers

2.1.1 Australian Institute of Petroleum (members)

The Australian Institute of Petroleum (AIP) is the representative body of the
Australian petroleumdustry-- including BP (Australia), Caltex (Australia),
Mobile Oil (Australia) and Shell (Australiahd is tasked with ensuring open
channels of communication between the industry, government, and other
stakeholders. In 2006 Australian refineripsoduced approximately 38,800
ML of prodict, of which approximately 146.5 ML related to lubricating oils.

Figure 1 Australian oil r efinery production by product type

T Petrol
46%

Bitumen and other
4.5%

LPG____|
4%

Lube oils
0.5%
Jetfuel
14%

Fuel oil _—— 29%

2%

Data source: AIP (2007) Downstream Petroleum and ABARE (2008), Energy Statistics

There is one refinery in Western Australia; it is owned by BP, and located at
Kwinana. The other six Australian refineries are located in Brisbane (Bulwer
Island and Lytton), Sydney (Clyde and Kurnell), Melbourne (Altona) and
Geelong.

Given the small role that lubricating oils play in the product mix of Australian
Refineries AIP literature relating to lubricating oils is not extensive. Itis
however noted in AIP (2007, p. 22)
product stewardship rdi@r their products and are actively supporting the
coll ection and recycling of waste

Peak bodies and key enterprises 3
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2.2 Used oil producers

Automotive applications, in broad terms, arendia source of uséabeoil

in Western Australidn the regions the extesftused oil generation is

positively correlated with the level of mining activity. Many car owners change
the oil in their car themselves and then dispose of the used oil at a local
government collection point. Local government is therefore alscsalacge

of used oil.The final substantial source of used oil is the heavy shipping and
navel sector.

2.2.1 Institute of Automotive Mechanical Engineers

The Institute of Automotive Mechanical Engineers (IAME) has a branch
office in Belmont, Western Australldne IAME has a training and general
technical information provision focus. The IAME Operations Manager for
WA was able to provide general information and contact details for many
individual operators that had previously replied FAME questionnaire
regarding the level of used oil stored at spaaificmechanicalorkshops in
WA.

2.2.2 Motor Trades Association

The Motor Trade Association (MTA) has a branch office in Belmont. Many,
but not all the organisations represented by the IAME are also reghigsente

the MTA. The range of organisations covered by the MTA is however
substantially broader than the range of organisations covered by the IAME an
includes numeroumdieshat do not have a direct link to the market for used
oil.

2.2.3 Mining industry

The esources industry in Western Australia is a substantial sector and has be
the main driver of growth in Western Australia in recent years. In 2007 the
value of production from Western Australian mining was estimated at $53.1B.
The most significant miras in terms of value in 2007 were Iron Ore

($16.1B), Crude Oil and Condensate ($10.6B), Nickel ($7.0B), Alumina ($4.7E
LNG ($4.4B), and Gold ($4.0B) (DolR, 2008, p. 4).

Both minerals exploration expenditure and petroleum exploration expenditure
rose shrply in 2006 and again in 2007. Expenditure on mineral and petroleun
exploration in Western Australia in 2007 represented a record high. Growth ir
the mining sectan WA s therefore likely to continaeer the long term

(DolR, 2008, p. 4). Broadigeaking, mining activity will expand in and

around the locations where mining is already concentrated. Details on the

Peak bodies and key enterprises 4
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value of mineral and petroleum production in the key local government areas
are shown ifablel.

Table 1 Value of petroleum and mineral production in 2007: select LGAs

Local Government Area Region ($) M
Roebourne Pilbara 15,724
East Pilbara Pilbara 11,114
Ashburton Pilbara 6,393
Waroona Peel 3,340
Coolgardie Goldfields 2,937
Leonora Goldfields 2,748
Kalgoorlie-Boulder Goldfields 1,842
Laverton Goldfields 1,370
Boddington Peel 1,365

Data source: DoIR (2008, p. 21).

The peak body for the mining industry in Western Australia is the WA
Chamber of Minerals and Energy.

224 Local gover nment

There are 142 local government areas in Western Australia. There are two
additional local government are&hristmas Island and Cocos (Keeling)
Islands- that are nosself governing external territories. Although these two
locations are not ingporated into Western Australia, Western Australian law
is applied to these external territories by way of Commonwealth Legislation.
The peak representative body for local government in Western Australia is
WALGA.

WALGA provided access to details ofcamé member organisation survey
into the state of used oil collections, and the views of member organisations.

2.3 Used oil collectors/reprocesses

There are two used oil reprocessing companies operatingand/éAhird

operator that runs a limited usedollection service as part of its broader

waste collection services. Details for the main used oil aggregation points in
Western Australia are showirigure2. In the figure the various stars

represent aggregation points foragge and the coloured dots represent
locations where used oil is reprocessed into specified products such as burne
fuels. The volume details in the map relate to volumes captured by the DEC
controlled waste tracking system for the-R80j/kar. Adddnal details for

the south west of the State are shoviAigare3.
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Figure 2 Waste oil aggregation points in Western Australia: 2007  -08
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Note: Green lines on the map represent LGA boundaries for Western Australia.
Data source: DEC controlled waste tracking system. [Database accessed September 2008].
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Figure 3 Waste oil aggregation points in the South West: 2007  -08
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Data source: DEC controlled waste tracking system. [Database accessed September 2008]
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23.1 Nationwide Oil Pty Ltd (Nationwide)

Nationwide have substantial storage facifit&lshpoglalthough the main
reprocessingnd storagfacilitiesare bcatedn Kalgoorlie. The relevant site
licence number reference is 7723/5 and the site is licensed to prda@ss 40,0
tonnes of waste oil per anrfurilationwide is part of the ASX listed
Transpacific Industries Gro@pPl), and is also a member of thesthalian

Oil Recyclers Association I(fORA).

Nationwide collect used oil mainly from commercial operators and only
relatively few local government authorities.

The used oil collected by Nationwide is ultimately brought to the Kalgoorlie
site for reproessing. The used oil collected contains varying levels of
contaminants and water. Once at the Kalgoorlie site the various loads of usec
oil are blended together and filtered. Broadly spea#téty,cratioprocess

is used by Nationwide to produce twadoicts from the used oil collected; a
high flash point fuel oil (approximate® percent of usable product) and
dehydrated fuel oil (approximate®92ercent of usable product). The high
flash point fuel oil is largely used internally for the apeddtthe Kalgoorlie
facility. The largest single customer fordbbydrated fuel oil (DFO)

produced by Nationwide the BHP Billiton owned and operated Kalgoorlie
Nickel Smelter DFOis also blended with product from Wren QOil before
beingeithersoldas a burner fuel produoctthe Christmas Island Phosphate
Companyor Fuel Oil ComponentQC) to Vitol. Historically DFO was also
sold to the Loongana Lime Kiln in Kalgoorlie.

The BHP Billiton Kalgoorlie Nickel
opemtions of its kind and produces approximately 100,000 tons eimickel
matte per annum. During the second half of 2008 the smelter was closed for
approximately three months for a substantial rebuild.

2.3.2 Romine Holdings Pty Ltd (Wren Oil)

Wr en Oi | arslogatedeantipts le 4 and 12 Harris Road, Picton
(Bunbury). The relevant site licence number reference is 6378/10 and the site
is licensed to process ZM@onnes of waste oil per annama 4,000 tonnes

of other oily waste type products such dsterk oily rags etcAdditionalto

storage at the Picton sitéen Oil has commercial arrangements for storage in
North Fremantle (Shell) and Kwinana (V&wergy. WrenQil is a family

owned business and is a member of AORA.

2The licence conditions allow for a maximum variation above the licence limit of 10 percent.
For any increase in volumes tnethan 10 percettie licensee must seek and be granted
prior approval in accordance with Brevironmental Protection Act 1986
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The used oil collecteg BVren Oil is ultimately brought to the Picton site for
reprocessing. Wren Oil uke Thin Film Evaporation Refinery prodess
recycle the used olil it collects from industry and local government and
produces a high grade fuel oil product, a heavylfoeduct, and a very
viscous bottom produethich will subsequently be referred to as used lube oll
(ULO). Without heating thHgLO is very slow to pump. Current practice is to
blend thaJLO with other used odr DFO from Nationwide&o produce
eitherFOC for export sale to Vitol in Singapore, or burner fuel for sale to
Christmas Island. The burner fuel product produced is sold under the brand
name DB50.

HistoricallyWren QOil sold th&JLO generated as part of the refinery process
to BP (Kwinana) whdien blended decant wiith the ULOand exported the
resulting specified fuel oil product to Singap&sea specified product an
export licence was not required for the export of FOC by BP (Kwinana).

2.3.3 Oil Energy Corporation (Tox -Free Solutions)

Tox-freeis an ASAistedcompany based in WA that provides waste
management services in Western Australia, including regional areas. Previou
Tox-free manufactured demineralised butredoil for power stations, but
following the conversion of several redipower stations (Broome, Derby,

and Esperance) to natural, as«freeceased production of burner fuel.

Today Toxfree does not run a dedicated fleet of vehicles to collect used oill,
but does accept oily wastes at facilities in Kwinana, Hendersoor|ikakyal
Port Hedlangand processoily sludge at its Kwinana site. The company is a
member of AORA.

2.4 Key markets overview

Specific detaibn end use markedsepresented later in the repdrtere the
emphasis is on providing an overview of théckyres of the market only.

The keydomestianarkets for used oil products kite based activitiés
Dongara and Bumury, Nickel smelting in Kalgoorjiend Phosphate drying in
Christmas Island. Additionally, there is a well estal@isthel@epnaket in
South East Asia féi1OC.

At this stage it is worth emphasising the import#rtbe export markdor
Western Austrahiaused lube oil product$heused oil storagaoblemarose
asadirectresult of the withdrawal of access to export infictste. Provided
used oil recyclers haagress to export infrastructued federal government

3 The Bunbury market will close at the end of 2008.
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approval to expofOC, there is a ready marketdtiused oiproduct
collected and reprocessed in Western Australia

In somedomesti@pplications the edionship between burner fodland

natural gas is one of complements in that the two fuel sources combine to
provide a better overall fuel. In other applications the relationship is one of
substitutes that as the price of one increases demandestat¢he other
product.

For complementary applications such as Nickel smediemding on the
specifiacawmaterialnputsthat are being processte: optimal mix between
natural gas and burner fuel oil can vary substarftiynecessarily ares

that domestic demand for burner fuel oil products can vary substantially
through timewhile the underlying output at a given plant remains unchanged.

The export market plays an essential role in smoothing domestic demand
fluctuations.The FOCthat isexported from Western Australia is sold to Vitol
in Singapore. Vitol then blend &#@C with refinery derivetlel oil to
produceburnerfuel oil for combustion in regional powtations The

regional market for burner fuelisivery deep. For exampitol blend
approximately 640M ligef product per month for sades burner fuel to
regional power statismnd as bunker fuel.ollo put this volume in context
note that the total amount of used oil collected in Western Australia in 2007
08, withait adjusting down for water content in collectionsap@®ximately
43M litres.

Pricing approaches in the domestic market vary. lrcaseshebenchmark
reference fice is the price of natural gas, whilethercasesherelevant
referencericeis the SingapodsB0 cst residual fuel sijot price.For FOC
sold to Singapore abB50burner fuel soldb the Christmas Island
Phosphateompanythe Singapore 180 cst residual fuel oil spot istice
relevanteferencgrice benchmark.

The actulpricingformulaused is a matter of commerdiaconfidence
between the purchasing customer and the oil redydeanowever generally
understood that products such as D&#@ to Christmas Island and FOC

4The crosgrice elasticity of a good measures the percentage clihegriantity of a good
-- sayburner fuel oit- demanded as a result of a one percent change in the price of a
different but related good, say the priceatiiiral gaslf the crosgprice elasticity of
demand foburner fuel oiandnatural gais 0.1,tiimplies that if the price oftural gas
were to increase by one percent, the quanbtyroér fuel oilemanded would increase by
0.1 percent. Where the crpsige elasticity is positive, the goodsedegred to as
substitutes. Wére the crosgrice elasticity is negative, the goods are referred to as
complements
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sold to Viol arepricedat asubstantiadiscount to the Singapore 180 cst
residual fuel oflpot price.

Figured plots recent data for theorld price of crude oithe Singapor&80
cstresidual fuel odlpot priceand a price path band for ttaengeof prices

that ie between 20 percent alidpercent below tHg@ingapor&80 cst

residual fuel odpotprice. Both the Singapore 180 p=tidual fuel odpot

price and the crude oil price are set in US datidrare highly correlateds

the values the tableare expressdd Australian dollagger litre they

necessarily include both a US dollar oil price movement effect and an exchan
rate effect. For completeness the actual US dollar values and exchange rate
values that support the detaiFigure4 are provided imable2.

Figure 4
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Note: The monthly price for crude oil is the arithmetic mean of the weekly export volume weighted all countries price,
and the monthly price for 180 cst is the arithmetic mean of the daily spot price. The exchange rate conversion is the
RBA published US dollar exchange rate for the first trading day of each month.

Data source: Exchange rates: www.rba.gov.au/Statistics/HistoricalExchangeRates/index.html; Crude Oil and 180 cst
prices: www.eia.doe.gov/oil_gas/petroleum/info_glance/petroleum.html [accessed 20 October 2008].

5 A formal measure of linear correlation between two variables is the correlation coefficient.
The correlation coefficient is found as the covariance of two random variables divided by
the product of the standard deviation of the two random variables, and theimeasure
bounded by minus one (perfect negative correlation) and one (perfect positive correlation)
On consideration of a randomly selected period of three years worth oflataehly
correlation coefficient for the world US dollar crude oil spot price and the US dollar 180 cst
Singapore spot price was found to be .97.
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Table 2 US dollar denominated oil price product reference
Average Singapore 20 percent 40 percent Exchange
Date crude oil 180 cst discount discount rate
US$/barrel USt/litre USt¢/litre US¢/litre  US per AUD
January 2007 50.77 31.09 24.87 18.66 .79
February 2007 53.65 33.86 27.08 20.31 .78
March 2007 58.70 35.35 28.28 21.21 .79
April 2007 63.67 39.55 31.64 23.73 .81
May 2007 63.91 39.58 31.66 23.75 .83
June 2007 66.89 41.14 32.91 24.68 .83
July 2007 72.87 44.24 35.39 26.54 .85
August 2007 69.48 43.19 34.55 25.91 .85
September 2007 73.88 45.29 36.23 27.17 .82
October 2007 78.16 50.86 40.69 30.52 .89
November 2007 88.86 57.57 46.06 34.54 .93
December 2007 87.62 54.66 43.73 32.79 .88
January 2008 89.87 54.43 43.54 32.66 .88
February 2008 90.82 54.20 43.36 32.52 .90
March 2008 100.48 57.46 45.97 34.48 .93
April 2008 104.98 62.35 49.88 37.41 91
May 2008 118.93 69.77 55.82 41.86 .94
June 2008 128.06 73.91 59.13 44.35 .95
July 2008 133.52 83.40 66.72 50.04 .96
August 2008 113.97 76.82 61.46 46.09 .94
September 2008 98.52 68.92 55.14 41.35 .85

Note: The monthly price for crude oil is the arithmetic mean of the weekly export volume weighted all countries price,
and the monthly price for Singapore 180 cst is the arithmetic mean of the US dollar daily spot price. The exchange
rate is the RBA published US dollar exchange rate for the first trading day of each month.

Data source: Exchange rates: www.rba.gov.au/Statistics/HistoricalExchangeRates/index.html; Crude Oil and 180 cst
prices: www.eia.doe.gov/oil_gas/petroleum/info_glance/petroleum.html [accessed 20 October 2008].

For natural gathe actual price a large use customer pays depends on the cost
of product, the transmission charge, and the load factor. The load factor is
calculated as the ratio of average gas demand to peak gas deamand. F
example, consider the Alinta Gas Network (AGN). Across the AGN
southwest distribution network average amesiglentiaas consumption is

20GJ, or 1.67GJ per month. Peak demand occurs in July where actual dema
is 11.2 percent of total demand,@B2 x 0.112 = 2.24GJ. The load factor

for AGN istherefore 1.67GJ + 2.24GJ = 0.74.

When bidding for gas supply as a large use customer it is necpagdoy

the maximum monthly amount of gas required rather than the actual amount
that will be used iany given month. The actual cdgiroduct is therefore

found agheper GJ cost of natural gas plus the per GJ transmission cost all
dividedby the load factorf-or a large industrial user the load factor could be
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expected to be closeunity but wil necessarily be something less than unity.
The cost of product for natural gas in the current in€@ffice of Energy

audited cost stack for the southwegtilated area $6.50 per GJ.

Transmission charges vary with pipeline and transmission distahosl

the expansion of capacity on the pipeline the current full haulage tariff on the
Dampier to Bunbury Pipeline is higher than the Economic Regulation
Authority determined price and is thought to be approximately $1.30 per GJ.
Transmission tarifisre expected to fall overtime oncepipelinecapacity
expansiomprojecthasbeen completed
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3 Current supply chain picture

This chapter describes the used oil supply chain in Western Australia in terms
of volumes sold, collected, processed, and resspeafied products.

3.1  Virgin oil market summary

From the mid 1990s through to 2@®the volume of lubricant oil and

greases consumed, both nationally and in Western Australia, had been rising.
Since 20085 official figures indicate that there has aesstantial decrease

in lubricant oil and grease consumption. The substantial reduction in the last
two years coincides with a substantial increase in the world oil price. In gener
when price increases it is expected that, holding all otherdhstgst; the

guantity consumed will fall. In some instances it is not possible for an
adjustment to a price increase to take place instantaneously, but over time the
adjustment does take place. Details on thersimootviprice elasticity of

demand anthe longrun ownprice elasticity of demand for oil more

generally, in select countries, are shoWwabie3.

Table 3 Long-run vs. short-run effects: the case of oil demand

Country Price Elasticity
Short-run Long-run

United States -.06 -45
Japan -.07 -.36
Germany -.02 -.28
United Kingdom -.07 -.18
France -.07 -.57
Italy -.04 -21

Data source: Cooper (2003).

There are many possible explanations for the reported reduction in lubricating
oil cansumption but one possible reason is that the relevance of the traditional
oil change cycle is increasingly been questioned by customers when they hav
their car servicédInformation collected at large automotive car servicing

6 The formal economic measure of the change in consumer behaviour following a price chang
is referred to ake ownprice elasticity of demand for the good. Thepmee elasticity
of demand for oil is defined as the percentage change in the quantity of oil demanded as a
result of a one percent change in the price of oil. Thus, if thEioeselasticity of
demand for oil is minus 0.1, this means that if the price of oil were to increase by one
percent, the quantity demanded would decrease by 0.1 percent

7 The Strategic Waste Initiative Scheme: Project No. 4014 report notes that given the quality ¢
the oilused in engines today, the 10,000 km oil change reflects tradition rather than need.
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chain stores regardingahnge frequency was however inconclusive. Both
10,000 km and 5,000 km appear to be used as default settings for oil changes
The 5,000 km frequency was indicated as appropriate where the majority of
driving trips were very short trips.

Official ABARE dta for lubricating oil consumption in both WA and
Australia as a whole are showRigures’.

Figure 5 Consumption of Lubricants and Greases
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Data source: ABARE (2008) Energy Statistics

Australia haalways imported some grease and lubricant products, but prior to
200304 Australia was a net exportefutiricant oil and grease products.
Domestic production has however fallen substantially in recent years, and sin
200304 Australia has been a natonter of lubricant oil and grease products.

In 200607 domestic consumption was 419M L, domestic production was
146M L, and imports were 365M L. In 200@\ustralia therefore imported
around 2.5 times more lubricants and greases than it producésd.obeta
production, consumption, and imports for lubricating oils and greases are
shown inFigure6.

8 Further investigation revealed that ABARE allocates the national consumption information
to States on a formula basis rather than aggregating up State datatta aatiemal
consumption figure. ABARE were unable to provide any insight into the reported
consumption spike in 2005.
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Figure 6 Lubricant and g rease production, imports and consumption
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Data source: ABARE (2008) Energy Statistics

Regarding the price of lubricating oil, it is noted in SWB, (2008, p. 26) that the
price of virgin lubricating oil in Australia has not increased in price at the same
rate as that observed for crude oil. It is suggested that the reasonvprices ha
not risen is due to the establishment of new lubricating oil refineries in Korea
and Malaysia that resulted in an increase in overall supply in the region.

Using excise and customs data provided by the Department of Environment
Water, Heritage, and thes (DEWHA), PWC (2008) arrive at different

values for the domestic sales of lubricating oils in Australia. It is possible to
compare PWC derived estimates with the ABARE estimates only for select
years, and in some cases the difference between ¢isérvades is

substantial. It has not been possible to establish the reasons for the different
estimates.

Table 4 Lube oil comparison of estimate values

Year Excise data ABARE Data Difference Difference
ML ML ML (%)
2006-07 461.5 449.7 11.8 2.6
2004-05 473.6 700.3 226.7 38.6
2002-03 521.7 582.1 60.4 10.9
2001-02 459.0 557.0 98 19.3

Data source: ABARE (2008) Energy Statistics and PWC (2008)

3.2 Virgin oil relates to used oil

EEA (2002) cited in Fitzsimons (2005) suggeshthattount of used oil that
is recoverable, expressed as a percent of total virgin oil used, is between 50
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percent and 60 percent. The actual recovery rates for different usage types d
however vary substantially. In some applications, such as witlitlsarine

waste oil is generated. In other applications, such as with aviation oil, a very
high proportion of the oil used is recoverable. Estimates of the amount of oll
recoverable for different European countries are shovalieb. The

estimated recoverable share for oil varies substantially across European
countries, but as can be seen from the last row in thefialdé

consumption shawweighted average recoverablestihatds 46 percent.

Table 5 Estimates of collectable proportion in Europe for 2002

Oil Estimated Recovered share
Country Consumption recoverable of recoverable
Tonnes (%) (%)
Austria 109,000 49.19 62.47
Belgium 173,100 36.46 95.08
Denmark 71,718 65.41 74.61
Finland 88,809 55.85 80.00
France 841,356 50.18 57.44
Germany 1,032,361 44.88 99.29
Greece 87,800 45.74 54.78
Ireland 39,800 44.71 86.00
Italy 617,594 31.86 96.37
Luxembourg 10,170 45.74 98.11
Netherlands 152,694 43.53 90.27
Portugal 102,000 51.81 74.98
Spain 510,980 49.95 62.69
Sweden 142,814 54.08 80.00
UK. 840,834 47.75 87.80
Consumption share-weighted average 45.88 81.74

Note: The unweighted arithmetic mean estimated recoverable rate is 47.81.
Data source: www.geir-regeneration.org cited in Fitzsimons (2005, p. 53)

For Australia, AATSE (2004) provide a detailed breakdown of oil use by
category, analsing 2002 dathe implied used oil recovery rate is estimated to
be 53 percent. Should the current consumption mix in Western Australia vary
from the national consumption pattern in 2002, it is possible the actual
potential recoverable oil rate will differ from 53 perdeistfurther possible

that the specified recovery rates for different applications that underpin the
AATSE (2004) calculatiomay not apply in Western Australia.

The AATSE (2004) report specitiesrecoverable rate from both petrol and
diesel engines to be 60 percent. As these aadpablished by the

Australian Academy of Technological Sciences and Engineering doge must
extremelygautios in questioning the applicability of the published reference
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recovery rates for Western Australia, bsitvorth at least considering the
possibility that they might vary. As will be discussed later in the report the
mining sectoraounts for a significant proportion of the total volume of used
oil that is recovered in Western Australia. Should the general level of
maintenance and overall control of equipment used in mining applications be
such that the amount of recoverable orhfmining equipment is greater than
the AATSEreference rate, it is possible that the potential recoverable rate for
Western Australia may be higher than 53 percent.

A furthercomplication in estimating the volume of used oil recovered relates
to the watecontent in used oil product entered into the hazardous waste
tracking system. AATSC (2004, p. 47) report the water content in collected
used oil as between ten percent and 12 percent. In the case of ship bilge oil
the water content may be as high geent as measured by weight
(Fitzsimons, 2005, p. 52).

Although detailed information is available for used oil collettioalsite

used oitollections dati@ virgin oil consumptiodatait is still necessary to
makenumerousassumptions. With regpéo collectiongatait is necessary

to estimate the average water content of the material collected. With respect
consumption data, at the national level there is divergence between official
consumption statistics and the allocation to Statedegehaption appears to

be male using a formula rather than based on ground up estifméres.
complication arise in that the virgin oil consumed in one period turns up as
used oil collected in subsequent periods so that the there is a certain time
varyng component that impacts upon estimates.

With these limitations in mind care must be taken when estimating the amoun
of used oil recovered in Western Australia. Rather than provide a point
estimate of the recovante the approach taken has beesstimate what is
thought to be a reasonableximum boundary rangsing data for 200%.
Thespecifiappoach used to calculate the lobarndrecoveryateestimate

was as follows:

| Take the maximum oil and lubricant consumption estimate fed 2006
which in this case was the excise data estiméialocate to WA the
ABARE estimate of WA consumption, which is 14.11 percent of
national oil and lubricant consumption.

I Next, take the used oil collected total fronDMEE ControlledWaste
Tracking Syesmand allow for a water content inlecied material of
12 percent, which is a reasonable upper bound estimate of the average
water content in oil collections.

—_(

These values represent the maximum reasonable estimate for virgin oil
and lubricant consumetiin WA and the minimm reasonable
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