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REPORT FORACCC ON LPG BENCHMARKS

Executive summary

Scope of the review

The Australian Competition and Consumer CommisgA@CC) commissioned a

review of the appropriateness of the current irseonal liquefied petroleum gas
(LPG) benchmark price — the Saudi Aramco Contraitte8 (CPs) for propane and
butane — for setting wholesale and retail pricesistralia. The review sought to
analyse the pricing used for automotive LPG (autpgather than LPG used in
traditional markets such as for residential andigtidal purposes. However, there is
a need to discuss LPG more broadly given the yaoitises of LPG.

The review takes into account the conduct or behavhat is expected to occur in
a competitive market for the wholesale supply oGLiR Australia noting that LPG
is a global commodity, that Western Australia ised exporter of LPG and that the
Eastern states of Australia import propane and eqmh butane and propane.

Characteristics of LPG market

LPG is the generic name for propane and butanendkmal pressures and
temperatures these gases are colourless, odoamhesseavier than air. LPG is
produced from oil and gas fields (“field grade”)darrom refineries in the
processing of crude oil (“refinery grade”). LPG damused as an alternative fuel to
natural gas (methane) in residential, commercidl iadustrial applications, as an
alternative to gasoline for automotive fuel purggsend as a feedstock in
petrochemical applications. In Australia, propaned abutane are sold both
separately and as a blended fuel into the automaotiarket (autogas).

LPG is a relatively “new” commodity. While the int&tional use of LPG has
increased substantially over the past two decattemarket continues to develop.
Oil and petroleum products — like gasoline (petrat)d diesel — have more
mature trading markets. The international LPG itguss less liquid and is
dominated by large producers and merchants/resellére actions of traders and
“market makers” are limited relative to the oil usdry. The industry structure in
most of Asia is vertically integrated from produoctito downstream markets. As a
consequence, pricing structures in Asia are prisnacost plus”.

The LPG market is different from the oil market.l&®e to oil, the infrastructure
costs of LPG are considerably higher. LPG is stapd shipped in specialised
refrigerated or pressure tanks, whereas tankagelapging for oil and petroleum
products is significantly less expensive. LPG pamts and users therefore have
close regard to capital costs in building tanksnkeae is scaled to “just meet”
parcel sizes.

In order to meet tight scheduling requirements, lP&lucers seek customers who
can reliably take “on-time” delivery. They therefonave a preference for buyers
who have ongoing access to LPG ships. For thisorgasany LPG buyers

(particularly in Asia) have either company ownediore chartered LPG ships. By
contrast, not many buyers of refined petroleum petgl have exclusive access to

shipping.
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Weight, dimension and cost issues restrict LPGelesse and therefore the cost of
delivery and logistics of parcel size. The largeBG ships in regular use can

transport 44,000 tonnes, or approximately 500,080ekts. Many crude oil ships

transport more than 2 million barrels, with sevarapable of transporting over 3
million barrels. The relatively smaller size of LPBips increases the “per unit”
shipping cost of LPG relative to oil.

While this review primarily addresses LPG useddotomotive fuel, LPG cannot
be analysed without an understanding of the impodeof security of supply to
LPG used in domestic (heating and cooking, or ftimdll”) markets in Asia. In
these markets (dominated by Japan and Korea) LIP€gdsded as a utility fuel and
wholesalers demand security of supply from supplidany customers integrate
upwards by owning or controlling their own LPG shignd tanks to afford them
more control over supply and delivery scheduling.

The relatively high capital and operating costrdfastructure, and concern by both
sellers and buyers about timeliness of delivergulte in a market with fewer

sellers, buyers and traders than occurs in tharal petroleum product markets.
Sales are overwhelmingly made on a term contrasishband supported by term
charter shipping arrangements. When viewed fronmotitside, LPG appears to be
many years behind oil, refined product and pipeljas in market maturity and

sophistication.

The international market

Saudi Arabia produces approximately 10% of worldGlL.Pr 22% of combined
Middle East and Asian production. They are the dierllargest exporter. The
combined LPG exports of Saudi Arabia, UAE, Kuwign and Qatar represent
more than 40% of total world exports, and an evexatgr share of Asian LPG
imports.

The contract price set by Saudi Arabia (Saudi Gehenonth is the dominant price
for LPG in Asia and internationally. This pricegsoted “free on board” (FOB) Ras
Tanura.

Like most oil and refined product prices, the SaDBs for propane and butane are
effectively “spot market” related term contractgaes. The methodology that Saudi
Aramco applies to determine the monthly price is mablished, but it regularly
briefs its term customers on the factors it takés account in setting monthly
contract prices. The Saudis engage in direct dssons with customers through
their marketing offices in Tokyo, Singapore, Bejjin.ondon and Houston. The
Saudi CP is set for the month and may include &heap” to reflect instances if
the previous month deviated significantly from spwrket levels.

All Middle East sellers reflect the influence ofettSaudi CP in their price
determination. In Asia about 80% of LPG is pricethtive to the Saudi CP, either
directly or indirectly through the influence of SWCP on the pricing policy of
other countries.

The common term for these ships is “Very Large Gasier” or VLGC.
Ras Tanura is the primary loadport in Saudi Arabia

2
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In recent years, the rise in Chinese demand haedsed the prominence of Far
East or North Asian delivered spot prices for LRGnarket has developed for “flat
price near-term” LPG prices because of the Chinese buying preferdoc the
“spot” method of purchase. In a normal week, 14#@oas are transacted on a fixed
price delivered into Far East or North Asian looasi. Several price quotation
systems now make market assessments of these.phicgpss and Platts are the
most widely used of these market assessments. Tpeses are commonly
described as “CFR FEI” (Cost and Freight, Far Hasdéx as published by Argus)
or “North Asian Zone LPG” prices (as published bwatf). Argus is the most
widely accepted market quotation for LPG in theafismarket. Argus makes an
assessment each business day of the market prip@gdne and butane delivered
into Japan and southern China. The price of eacdtitiln is averaged to produce
the CFR FEI assessment.

Total Chinese imports (term and spot) in 2008 wagproximately 12% of Asian
imports. However, not all spot purchases are mada flat price basis. Many are
priced relative to the prevailing market price arduhe time of delivery.

The Argus CFR FEI is more widely used than thet®lBPG index in the Asian
market. However, there are some concerns abouisésas an accepted industry
wide benchmark for the Asian market. Specifically:

While a methodology is published and generally wvstd®d, lack of market
liquidity is an issue. Normally, 1-2 market deag e the basis for ten (one
guote per day for each of propane and butane) gjuver a week.

Argus accepts as valid any deal of 11,000 tonnmane of either propane or
butane. Cargoes do not need to be “on-specification

There are less stringent criteria for vessel aed®iity to most receiving ports
when compared with Japan, Korea and Australian eles&ceptability
standards. Lower standards for shipping generafigmtheaper freight.

Given the lack of liquidity in the market, thereinslustry scepticism at times about
whether daily LPG pricing is representative of niegful market levels. A
significant market participant commented that LP@cipg was subject to
occasional influence by market participants. Exaspbf traders executing part
parcels at unrepresentative prices so as to fabbyunafluence pricing of multiple
cargoes were cited. In such an illiquid markets tigpe of influence is not hard to
accomplish, although the distortion may only bevplent for a few days before
returning to normality.

Despite these concerns, the Argus CFR FEI priceenvetlveraged over the month
are a reasonable reflection of the LPG market. Thigvidenced by the close
relationship between Argus CFR FEI and the Saudip@ées (when appropriate

lagging is applied).

“Flat price near-term” refers to a fixed pricertsaction for a cargo loading or to be deliverethenear-term
(usually 2 — 6 weeks).

TheAllen ConsultingGroup
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The Australian market

Historically, LPG was primarily used for heatingdacooking in non-reticulated gas
areas. As a response to rising oil prices in thé0$9%nd 1980s, the Australian
government encouraged the use of autogas as d pebstitute by making LPG
exempt from the fuel excise that was imposed oropand diesel. This policy was
very successful in stimulating autogas use. Austnabw has one of the highest
market penetrations of autogas use in the world. thie ' largest user by volume,
and the 2 largest user (after South Korea) on a per capitisbAs a consequence
of autogas competing directly with petrol for thensportation market, some of the
pricing, market structure and distribution issussogiated with petrol also pertain
to autogas.

International trade balance

Australia produces about 3 million tonnes of LP@ genum or approximately 1%
of world production. Most production occurs in agaton with gas and oil

production (primarily the North West Shelf (NWS)ipBsland and Cooper Basin),
but over 500,000 tonnes (16% of total productienqlso produced in the refining
process. Australia is the largest non-Middle Eagbeter east of Suez with annual
exports of approximately 1.5 million tonnes per @mn Despite this, Australia’s
ability to influence international LPG prices ismmal.

Australian exporters (ExxonMobil and BHP Billitorofn Westernport, Santos and
partners from Port Bonython and the NWS partnem fKarratha) selling to Asian

customers are able to negotiate a small premiunvealtoe price achieved by
Middle-East suppliers. For East Coast produceis,gfemium in recent years has
been $US5-15/tonne relative to the Saudi CP réfigdhe freight advantage and
backhaul opportunities resulting from access to @sGised for imported propane
into the East Coast. International freight ratesehbeen much lower since mid-
2008, and as a consequence the differential woeldbtver if it was negotiated

now. NWS producers also have a location advantdge, operational and

scheduling difficulties can offset some of thismnem.

Notwithstanding the fact that Australia is a largeporter, infrastructure and
logistical issues mean that Australia also impa&G (propane) into Sydney,
Brisbane and occasionally Perth. The marginal sujmpb both the East Coast and
Western Australia is therefore costed on the hafsimported supply.

Domestic market segmentation

The Australian LPG market is segmented into thet Exmast (Victoria, NSW,
Queensland, South Australia, Tasmania and Darwid) \Western Australia. For
infrastructure and logistical reasons, there iklinter-regional trade between these
markets.

These infrastructure and logistical issues haveofopnd effect on the domestic
wholesale marketing of LPG. Due to the requirentenservice the “traditional”
propane-only market and the high capital cost dsldforage, the Sydney, Brisbane
and Kwinana receiving facilities only import progarNo Australian production
facility has sufficient propane storage to fullatba VLGC. As a consequence, it is
more economically attractive for Australian impostéo source foreign LPG and
for Australian producers to export rather than execsub-economic domestic
delivery.

TheAllen ConsultingGroup viii
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East coast

Three primary price/economic “anchor points” thataimine East Coast pricing
parameters are:

the export price from Westernport in Victoria:
the import price into the Botany Cavern in Sydreayd
the import price into Moreton Bay near Brisbane.

East Coast buyers and sellers other than ExxonB&ifl Billiton (Westernport),
Elgas (Botany Cavern) and Origin (Moreton Bay) @¢ lmave significant impact on
the supply/demand balance, nor the power to inflaedomestic market prices.
Buyers and sellers at other locations estimatgliteand logistical variances from
Westernport, the Botany Cavern and Moreton Bay,piwd accordingly.

Darwin is a small propane market. Kleenheat opsratestorage facility with a
capacity of approximately 1000 tonnes, thereforarépl sizes” are likely to be
700-800 tonnes. Darwin is generally supplied frorigi@'s Moreton Bay imports.
The delivered cost of importation to Moreton Bayglthe cost of shipment to
Darwin on a small pressurized ship is similar to, lower than, the cost of
importation via a small pressurized ship from Asraby road freight from South
Australia or Western Australia. As a consequencethef cost of freight, the
prevailing market price is significantly higher thaither the eastern states or
Western Australia.

Western Australia

Infrastructure and logistical factors limit the amo of NWS LPG that can be
delivered into the Perth region. As a consequettoe, Perth market is, at the
margin, priced/costed based on propane importesirialler semi-refrigerated or
part-loaded refrigerated vessels. Perth’s relapiveximity to the Middle East
partially offsets the sub-economic parcel sizes.

Pricing basis

The common element for the East Coast and Westesirdlian markets is the
price linkage to the Saudi CP. This pricing basigresents either the value of the
alternative purchase (import) or sale (export).

Saudi CP is the dominant pricing basis in Austraiit:

approximately 80—-85% of Australia’s 1.5 million t@s per annum (mmtpa) of
LPG exports (1.0 mmtpa North-West Shelf (NWS), @whtpa Gippsland and
0.1 mmtpa Cooper Basin) are conducted on a Saudiel@aied basis. It is
probable that all Gippsland LPG exports are solda@audi CP-related basis,
and that while some Cooper Basin LPG exports mag feen sold on “CFR
FEI" basis to Asian petrochemical customers, messadld on a Saudi CP-
related basis. The remaining 15-20% are NWS shipraoid to affiliates in
China on an Asian pricing basis, using the ArguRCIEI.

all Australian imports of LPG are purchased on adb&P basis. It is unlikely
that any Australian importer (Elgas, Origin, Westfars) has ever purchased
LPG on a CFR FEIl basis.

TheAllen ConsultingGroup
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all Australian domestic wholesale LPG contractspaieed relative to the Saudi
CP.

The use of daily Argus CFR FEI in the pricing ofshalian automotive LPG (even
if it was adjusted for the freight differential Australian import locations) is not
appropriate. The comparative quality, location ahgping issues that pertain to
the sales that form the basis for the Argus CFR &€l sufficiently different for
Australia to render the Argus CFR FEI non-represtrdg for the Australian
market.

Price relativities

Domestic wholesale autogas prices are currentlyptisdgd at price levels between
export parity and import parity. Prices are nedetlaat each supply point (LPG
plant, refinery or marine loading facility) thatflects the comparative location
advantage or negotiating position of the seller. dAsonsequence, prices are
different at each location.

When viewed relative to the cost differentials lire tgasoline and diesel market,
LPG cost differentials are large. Freight and gieraosts for LPG imported into
Sydney represent approximately 20% of the totaldetd cost The “arms-length”
calculated cost of delivery and storage into Brigbaince Origin commenced use
of a VLGC as “floating storage” in Moreton Bay ippmoximately 50% or
US$68/tonne higher than Elgas’ Sydney storage ocadeor Perth, higher costs
associated with the requirement to use smaller -sefmgjerated or part-loaded
refrigerated ships, and older storage means thajhir and storage costs are likely
to be approximately 25% or US$35/tonne higher tBgdney despite Perth being
closer to the Middle East. The calculated costadivdry and storage for northern
Queensland or Darwin is more than double (US$1684chigher) the cost into
Sydney due to the need to use pressurized rataerrdirigerated ships and smaller
storage facilities.

Logic demands that sellers must be able to redoeip tosts for these transactions.
If market prices do not reflect costs of acquisifithere would be no incentive to
operate existing import facilities or invest in plypinfrastructure where shortfalls

occur.

Market prices must be higher than export paritggsibecause the marginal supply
into Sydney, Brisbane and Perth (when required}icoes to be sourced from
foreign suppliers. In general, imports are the lswomst alternative for most marine
receiving locations because storage limitationdahestic supply points result in
uneconomic freight economics.

From a LPG producer’s perspective, unless domgstaes exceed their export
parity prices, they would have no incentive to dupgpe domestic market because
of higher costs associated with supply to this m@rkbDomestic customers
invariably purchase in smaller shipments than expastomers (resulting in higher
per unit operating cost, credit management, adtnatisn, etc), and require them to
maintain expensive storage, terminal and delivargilifies like truck loading
operations.

The assessed average price of propane imported Sptiney during 2005 — 2008 was $US715/tonne,
comprised of the average Saudi CP of $US576/tondetlze combined cost of freight, insurance, poesfe
storage and terminal fees and product premium&&fig9/tonne.

TheAllen ConsultingGroup
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Saudi CP is likely to remain the prevailing benchimgrice for most Australian
exports and all of its imports until the internat@b market evolves. Production
from new sources like Qatar will increase signifita over the next few years.
Depending on how this volume is marketed and prittled may reduce the relative
importance of Saudi contract prices as an intevnatipricing basis.

TheAllen ConsultingGroup
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Chapter 1
Introduction

11

Terms of reference

The review focuses on the appropriateness of theemuinternational benchmark
and the parity pricing used in the setting of wkale and retail prices in Australia.

Benchmark

Analyse the appropriateness of the current Sauttiaark prices for use
in determining domestic LPG prices. In this context

— Assess the past and present liquidity in the Saedchmark prices.

- ldentify and analyse any potential alternatives tfee benchmark
price for use in setting domestic LPG prices, idoig their
liquidity.

Parity Pricing

1.2

Analyse the parity pricing approach used for thtrsg of automotive LPG
prices and the extent to which it differs from theort Parity Pricing (IPP)
formula for unleaded petrol and diesel prices.

Analyse the different parity pricing approachesduse various locations
across Australia and the extent to which pricingesmbetween IPP and
Export Parity Pricing (EPP).

Analyse the components of the IPP and their cantiohs to it.
Report on the costs, structures and economies Gf ttdhsportation to and

from Australia.

What makes a good benchmark?

There are a number of attributes and charactesigtat need to be considered when
analysing the appropriateness of an internatioeatbmark price in determining or
influencing domestic prices.

These features may be common to different comnesditn respect to crude oil,
BP has noted that characteristics such as repetsentquality, tradability and
market acceptance, among others, are crucial ogresing a particular price for a
commodity or index as a regional or global benchniBox 1.1).

TheAllen ConsultingGroup
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Box 1.1

WHAT MAKES A GOOD BENCHMARK?

- Representative quality

- Geographic relevance

- Wide range of users and sellers
- Tradability

- Link to paper instruments

- Sufficient traded volume

- Market acceptance

Source: BP.

With respect to assessing the appropriatenessedbaludi Aramco Contract Prices
for propane and butane (Saudi CPs) and other regibRG benchmarks, the
criteria listed in Table 1.1 is a general guider Ewample, how objective are the
price assessments by Saudi Aramco or other regjmegs/indices and to what
extent are the specifications or quality of the LiPggled consistent over time?

Table 1.1

BENCHMARK CRITERIA

Attribute Comment

Unambiguous Is the price published and known to the market on a set schedule?

Representative
of commodity

Relationship to other energy sources

Responsiveness Does the benchmark respond to changes in the market?
Methodology Is there a published methodology?

Transparency Can the prices be verified?

Liquidity How much of the trade uses the benchmark?
Objective How objective is the price assessment?

Standardized Is it unambiguous or is it variable?

commodity

Frequency of Is the information published regularly?

data

Financial Are financial derivatives traded on the price basis?
instrument

Relevance Is the pricing data used for contract pricing?
Availability of Is data available for historical comparison?

history

Independent Is the price published by an independent organization?

Source: Internal analysis.

1.3 Structure of the report

This report reviews the appropriateness of theetiinternational LPG benchmark
price (the Saudi CP) for setting wholesale pricesAustralia. The report is
structured as follows:
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Chapter 2 provides an overview of the LPG industry focusioig quality
(product specification), freight and shipping cledeaistics, and infrastructure
issues.

Chapter 3discusses international supply and demand for BR&global trade
flows. LPG price linkages with other commodities atso discussed.

Chapter 4discusses pricing in the LPG market with the fodughe Asian
region.The Saudi CP and other regional LPG benchmarkarakysed in detail
when considering the most appropriate internatibeachmark for LPG.

Chapter 5 provides background to the Australian LPG markatluding
discussion on supply and demand for LPG and storage

Chapter 6examines the pricing of LPG in the Australian markiediscusses
pricing for imports and exports of LPG and how dstite prices are
determined in different locations in Australia.

Chapter 7outlines the pertinent issues and draws conclgsion
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Chapter 2
Industry background

2.1 What is LPG?

Liguefied Petroleum Gas (LPG) is the generic naareaf mixture of hydrocarbon
gases, mainly propane and butane. At normal pressand temperatures these
gases are colourless, odourless and heavier tharLRG can be used as an
alternative fuel to natural gas (methane) in ragide commercial and industrial
applications, as an alternative to gasoline foomative fuel purposes, and as a
feedstock in petrochemical applications.

LPG (propane and butane) is produced from oil eenl feelds (“field grade”) and
from refineries (“refinery grade”) in the proceggiaf crude oil. Historically, LPG
was seen as a waste or by—product from process$ingude oil, which presented
refiners with a disposal problem. It was the hasimes of gases associated with
crude oil production and the capturing of naturas gtreams previously flared by
oil explorers in the 1950s in the USA and 1960 28d0s in the Middle East which
provided the opportunity for development of largguwnes of field grade LPG
suitable for consumers in developing markets, paldily in Asia.

Both propane and butane are gaseous hydrocarbonsoratal temperatures
(15 degrees Celsius) and atmospheric pressure. \owthey can be stored and
distributed in liquid form at temperatures of und@nus 45 degrees and minus 2
degrees Celsius for propane and butane respectvelyntained under pressures of
greater than fourteen atmospheres for propane @ndatmospheres for butane.
Typical properties of LPG are illustrated in TaBlé.

TheAllen ConsultingGroup
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Table 2.1
TYPICAL PROPERTIES OF LPG

Propane Butane
CsHs C4Hio
Liquid density 0.50-0.51 0.57-0.58
Conversion:
- litres per tonne 1968 1732
- barrels per tonne 12.4 10.8
Gas density / air 1.40-1.55 1.90-2.10
Ratio gas / liquid (volumes) 274 233
Boiling point deg. C -45 -2
Latent heat (vaporisation) 358KJ/Ikg 372KJ/kg
Specific heat (as liquid) 0.60 Btu/deg 0.57 Btu/deg
Sulphur content 0-0.02% 0-0.02%
Flammability limit 2.2-10.0% 1.8-9.0%
Calorific Values 2,500 Btu/ft3 3,270 Btu/ft3
21,500 Btu/lb 21,200 Btu/lb
11,900 Kcal/kg 11,800 Kcal/kg
50.4 MJ/kg 49.5 MJ/kg
Minimum ignition temp. 460 deg C 410 deg C

Source: Statistical Review of Global LP Gas 2008.

LPG can be stored and transported as a liquid irpgse built pressurised
containers, with a resulting reduction in volume agproximately 270 times
(propane) and 230 times (butane). As a liquid, LRGideally suited as a
transportation fuel.

A schematic of the distribution chain of LPG frompstream production, storage,
and delivery to end-users is provided in Figure 2.1

TheAllen ConsultingGroup 5
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Figure 2.1

LPG DISTRIBUTION CHAIN
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2.2

LPG specifications can vary significantly betweenmtries. Propane and butane
used in quality conscious Japan and Korea is df kigndard compared to allowed

Product specifications

product standards in some developing countrieBeofvorld.

Early LPG specifications such as in the USA (e.@s ®rocessors of America
specification) were based around performance regquents with limits guaranteed

on contaminants.
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Field grade producers in the Middle East and intlis coming on stream in the
1970s to the 1990s had access to better procetsthgology and were able to
guarantee limits on the composition of their pragpand butane.

One of the earliest benchmark standards establigmetstill in use today) was the
Saudi Aramco specification for both propane andabet These guaranteed
minimum levels of propane in their propane streaut the same with butane (e.g.
95% pure propane and 97% pure butane). In commdh thie performance
specifications, limits were also provided on contants such as sulphur and
residue.

Propane

The Australian producers designed their plantg¢olyice propane to meet Japanese
product specification requirements in order to cetepwith Saudi exports to Japan
(Table 2.2). Japan’s requirement initially was fioopane for residential use.

Table 2.2

PROPANE SPECIFICATION

Refrigerated Propane Specification Ariamucd; Gipgi:?;r?
Composition (vol %)
Ethane (max) 2.0 2.2
Propane (min) 95.0 95.0
Butane (max) 4.0 3.0
Pentane + (max) 0 0.2
Unsaturates (max) 0.1 0.1
Corrosive compounds, copper strip max number 1 1
Total sulphur, max ppm 30 30
Vapour Pressure, max kPa 1380 1480
Free Water Content Dry Dry

Source: Saudi Aramco product specification A160 and BHPB website.

Butane

Middle Eastern and Australian producers also preduoutane, which was also
exported. This led to the Japanese expanding tls o butane into both
automotive and industrial applications such as mgms and paint drying. All
require high quality butane with very low limitst$er residues on evaporation and
Australian field LPG exporters to Japan have totrtteese standards.

As with propane, butane specifications between Sawmdmco and Australian
exporters were also very similar (Table 2.3).
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Table 2.3

BUTANE SPECIFICACTION

Refrigerated Butane Specification A?:r%(iio Gilpz))p()sloar?d
Composition (vol %)

Propane (max) 2.0 3.0

Butane (min) 97.0 97.0

Pentane + (max) 1.0 2.0

Unsaturates (max) 0.1 0.1
Corrosive Compounds, Copper strip max number 1 1
Total sulphur, max ppm 30 30
Vapour Pressure, max kPa 483 520
Free Water Content Dry Dry

Source: Saudi Aramco product specification A160 and BHPB website.

Automotive LPG specifications

Early automotive specifications were performance sebda (performance
specification) and required producers to meet @ct@md vapour pressure limits.
Since the late 1990s, European specificationsqudatily for automotive LPG (EN
Standards) set exacting standards for performamtemission outcomes to be met
by minimum and maximum proportions of propane amiibe depending on region
and season.

The Japanese automotive LPG specification alsoigeevfor varying amounts of
propane and butane for different regions of Japath far each season in those
regions due to vapour pressure and engine statyaleigjuirements.

In general, warmer regions of the world tend tontllenore butane into their

automotive LPG (as well as into their residentiBi@) such as in countries around
the Mediterranean, South China and SE Asia. Warteenperatures reduce

concerns regarding vaporisation and engine stéitfabs butane will vaporise at

minus 5.0 deg C. Conversely, colder regions widniol more propane into their
autogas where effective vaporisation at low tempeearequires the influence of

propane with its the lower vaporisation of propaheninus 45 deg C.

The USA and Canada do not have an extensively oeedl automotive LPG
market.

The specifications in the developing world areléss stringent and in many cases
there are no published specifications.

Australian automotive LPG specifications

Automotive LPG specifications in Australia are detmed by the Department of
Environment, Water Heritage and the Arts. The F&hndard (Autogas)
Determination 2003, is a performance specificateord, among other things,
highlights the necessary fuel parameters to impewironmental outcomes and
ensures the quality of autogas in the market place.
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The characteristics of the LPG fuel standard intislis are listed in Table 2.4.

Table 2.4

AUSTRALIAN AUTOGAS STANDARD

Parameter Standard

Motor octane number 90.5 min
Vapour pressure @ 40 deg C (kPa) 800 (min)
1530 (max)
Volatile residue (Cs plus)(mol %) 2.0 max
Residue on evaporation (mg/kg) 100
Corrosion, copper strip Class 1
Hydrogen sulphide Negative
Sulphur (after stenching) (mg/kg) 100
Dienes (mol %) 0.3 max

No free water
20%

Moisture content (@ 0 deg C)
Odour (LFL)

Source: Department of Environment, Water Heritage and the Arts.

Work undertaken in 2001 by the Australian Governmdapartment of the

Environment Australia (now known as the DepartmehtEnvironment, Water

Heritage and the Arts) examined the relative meritd considerations of propane
and butane in establishing the Fuel Standard ftamaeotive LPG. It concluded that
a 50/50 blend is most suitable in meeting vehi@eggmance, vaporisation and
emissions requirements across the nation’s temperaextremes, including

addressing the issue of excess supply of butaAestralia’

Being a performance based standard, the Australisogas standard does allow
for variation in the composition of autogas, pra&ddthat the test parameters
(vapour pressure, motor octane number, etc) areThetefore, in practice, the mix

of propane and butane used for automotive LPG istralia varies. In areas

supplied by marine shipment, autogas is generatipgne because these facilities
have either no, or limited butane storage. In avélasre refinery supply or direct

supply from field production is possible, the a@sgnay have about 50% butane in
the mix.

2.3 Infrastructure

LPG is a gas but can be stored as a liquid if jitressurised or refrigerated or both.
As a result, the facilities involved in the prodoot storage, transportation,

dispensing of LPG and the appliances and equipmesd to be designed, built and
maintained to meet special high pressure or lowptature safety considerations.
The steel used in the construction of these faliis also of a higher standard and
thickness than used for the storage of other liusds.

Refer to “Proposed Standards for Liquefied Petnol Gas (Autogas)” prepared by Environment Australi
October 2001.
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Due to the high cost of these specialized stedt§; ktorages are usually scaled by
the producer to just meet offtake parcel size Witle scheduling “freeboard”. The
tanks in LPG ships are also constructed using aliesd steels and are thus more
expensive to build and hire than petroleum produessels.

Delays in arrival of LPG vessels at the load pant cesult in storage tanks being
filled to capacity necessitating suspension of potion of crude oil and/or natural
gas and LPG Conversely, delay in accumulation of the pareag o be loaded on

to the vessel will result in high demurrage claimasn the ship owner.

It is understandable that a symbiosis betweenkaffthependent LPG producers and
supply dependent LPG consumers often prevails ndwdG trading.

In the residential market segment internationdlG can be viewed in a similar
light to a utility fuel such as natural gas. Custosnin this segment seek reliable
and uninterrupted delivery to the LPG cylindersaadnt to their dwellings. A

reliable supply chain consisting of a reliable dupgource or sources, reliable
transportation and reliable distribution is impemfor these LPG consumers.

Automotive use of LPG is an expanding market. is tBspect, Australia has been
in the forefront especially in its southern states.

The symbiosis embracing both security of supply aecurity of offtake leads to
most of the world trade in LPG being conducted uréian contract arrangements.
Trade in LPG is thus not as “liquid” as trade irtrpkor diesel due to fewer “spot”
deals.

Due to their costs, LPG storages are not as capmogdative to offtake or delivery
parcel size as those constructed for petroleumuygstsd Storages world wide for
LPG is much more limited than petroleum productaie and consequently trade
in LPG is not as broad or deep as petrol or di&jmbt sales and purchases in petrol
and diesel are more extensive than they are in &Rzas a result, relatively liquid
spot market price benchmarks can be derived. BExesnp this include the Platts
price series for petrol and diesel that are basedSimgapore market prices.
Attempts have been made to develop similar seoed. PG based on spot LPG
sales mainly into China. These are discussedilatérs review.

2.4 Shipping

It was the development of seaborne refrigerated trBsportation in 44,000 tonne
capacity “Very Large Gas Carriers” (VLGCs) duringet1970s and 1980s that
facilitated growth in world LPG seaborne trade ffowAustralian producers of

“wet”’ gas and producers of crude oil were able to separd capture the LPG.
Asian customers provided a growing market if pradacconstructed LPG

fractionation facilities and refrigerated tanks foropane and butane of a size
compatible with loading of a VLGC. Producers opegithe Gippsland, Cooper

Basin and the North West Shelf (NWS) fields haweested in such facilities and

have been able to access the quality consciousrh@®ets in North Asia.

Field grade propane and butane needs to be relaidyconsistently shipped to
allow continuity of oil and /or gas production.

This situation is described as “shut-in” of protion.
“Wet gas” is a gas stream that has a high comtigptopane, butane and condensate.

7
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Field producers almost universally produce LPGepasate streams of propane and
butane and store large volumes of these undegee#iion for subsequent transport
to markets. Some, such as the Gippsland LPG proslue¢éso provide for the
storage and loading of pressurised LPG onto razkkta and smaller LPG vessels.

Typically large volumes of LPG greater than 10,0@bnes are stored and
transported using the refrigerated method whilstmes under about 3000 tonnes
are contained and transported in high-pressurestaimtermediate volumes are
transported in semi-refrigerated vessels. Semigated vessels transport LPG at
higher temperatures than LPG in refrigerated stabel, therefore require higher
pressures in their tanks to maintain the LPG in@d state (Table 2.5).

Table 2.5

LPG SHIPPING
Refrigerated Large volume, long distance trade
Semi-refrigerated Small/medium volume, short distance trade
Pressurised Small volume, short distance trade

Source: Purvin & Gertz.

Refrigerated

With larger volumes of field grade LPG availablerfr the 1970s especially from
the Middle East, Japanese and European shipbuitderge to build larger and
more efficient refrigerated LPG tankers to allove ttransport of propane and
butane over long distances to energy hungry caslike Japan and Korea.

These efforts culminated in the development of We&C of 75-85,000 cubic
metres or cargo capacity of 44—-47,000 tonnes of.LRs still remains the most
efficient means of transporting LPG in bulk by sea.

It is usual in world seaborne LPG trading for bptbpane and butane to be both
stored and shipped in separate tanks. This is becptopane and butane have
different uses in the importing countries. A typisd.GC of 44,000 tonnes will
usually have 4 tanks each of approx 11,000 tonapadgity. On the more modern
VLGCs, each of these tanks will be capable of Hagdboth propane and butane.

Transportation of full (44—47,000 tonnes dependinghe specific gravities of the
LPG) cargoes of either propane or butane is thssiple as long as both loading
and discharge storages of each are compatibleeHrerfew loading and receiving
terminals that have more than 50,000 tonnes of mwgrktorage or regular ullage
for one grade of LPG, so such cargoes are the ggoajather than the rule.

Usually VLGCs trade with 2 tanks under propane (ap®1,000 tonnes) and 2
tanks under butane (approx 23,000 tonnes) witHawer tonnage due to propane
having a lower specific gravity than butane.

Transporting LPG with separate tanks is also cterdiswith typical field
production ratios of propane and butane. Expontdrs produce LPG richer in
butane (like the NWS project) may ship in 1/3 propautane tank segregation.
Propane rich exporters may ship in a 3/1 propatefdeutank segregation.
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It is possible that propane and butane could bedele for automotive use in certain
importing countries. However, other uses of eaclpropane and butane in these
countries often outweigh automotive use thus maiimg the need for separate
handling.

Semi-refrigerated and pressurised

Smaller volume LPG markets accessible by sea anever supplied in smaller

pressure or semi-refrigerated vessels. Such makkétt in the Mediterranean,

coastal China, the Pacific Islands, South East As@in Tasmania, the Northern
Territory, Queensland and New Zealand. Pressumagee are usually less than
2000 tonnes and it is common for small coastalgento deliver to numerous ports
(eg to Gladstone, Townsville and Cairns) on a “milk”. The LPG delivered to

these low volume markets is much more expensiva par tonne of LPG carried

basis than if it was able to be delivered by langdrigerated vessels due to the
higher mass of steel required to keep the LPGligsiia under pressure.

In addition to the higher cost per tonne, pressdriships also take longer to load
and discharge, incurring extra port, bunker andtehaosts.

Freight rates

A VLGC can cost more than twice the equivalent siza petroleum products ship
due to the higher quality cryogenic steels requit@dthe VLGC. The cost of
shipping LPG in both refrigerated and pressurigatks is considerably higher than
for petroleum products (Table 2.6).

Table 2.6
COMPARATIVE FREIGHT RATES FOR LPG AND CRUDE OIL SHIPS

AVERAGE CHARTER RATES 2005-2007 (US$/MONTH)

LPG Crude Oil
15,000 tonnes 882,000
30,000 tonnes 1,058,000 675,000
44,000 tonnes 955,000
80,000 tonnes 903,000
130,000 tonnes 1,221,000
270,000 tonnes 1,374,000

CONCLUSIONS:
1. OQil freight is much cheaper (per tonne shipped) than LPG
2. LPG ship charter rates show little variation by v olume compared with oil

Source: WLPGA, Poten Partners.

As the majority of refrigerated LPG trade is on000 tonne VLGCs from the
Middle East to Japan and Korea, the main publidgi®@ freight rates (US$/tonne)
are for this route.
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The Baltic Exchange is the major independent soafdeeight benchmarks, with
over 550 members encompasses the majority of vailoping interests. Using a
panel of international shipbrokers, the Baltic pde¢ a daily assessment of the
Middle East to Japan freight rate (US$/tonne). Argad Platts also publish similar
benchmarks. However the Platts benchmark is oml2®000 tonne lots. There is a
high correlation between all three freight benchaFigure 2.2 illustrates freight
rates in Australian cents per litre between thedilidEast and Asia based on Argus
and Platts assessments. In addition, Poten & Rartalso publish an average
monthly freight rate, which is often used in IPRcatations.

Figure 2.2
FREIGHT ASSESSMENTS, MIDDLE EAST TO JAPAN

Source: Argus, Platts, RBA, Internal calculations.

As a large proportion of refrigerated LPG is tradada term basis, a time charter or
TC rate is also widely published. This rate givies monthly cost of chartering a
VLGC. Unlike crude oil and refined product tankeates, monthly charter rates of
various size refrigerated LPG ships are compaigtigémilar. The 2005-2007
average monthly charter rate for LPG ships of 4@,(D,000 and 15,000 tonnes
was US$955,000, US $1,058,000 and US $882,000ctaply (Table 2.7). Ample
supply of large vessels and strong demand for emadfrigerated ships meant that
despite being able to load up to three times tHane, the total cost of the ship
was virtually the same. This strongly favours tlee mnne freight economics of
VLGCs relative to smaller ships.

’ Approximately 75,000, 54,000 and 24,000 cubic egetespectively.
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Table 2.7
LPG SHIPPING FREIGHT RATES

USS$ per tonne
(Spot freight rates)

From 1997 1998 7‘7 1999 2000 2001 | 2002 2003 7‘7 2004 B 2005 7‘7 2006 7‘7 2007

Middle East

Ras Tanura  Japan 29 26 26 39 31 21 29 36 41 48 37
Yanbu NW Europe 31 30 27 37 30 24 30 34 34 45 38
Yanbu US Gulf Coast 41 37 37 50 43 37 44 53 57 72 56
Mediterranean

Algeria NW Europe 12 12 11 15 13 12 13 14 18 27 27
Algeria US Gulf Coast 23 21 22 32 25 19 25 31 36 45 35

US$'000 per month

(Monthly time charter rates)

44,000 tonnes 660 650 590 930 710 375 650 945 1010 1120 735

30,000 tonnes 610 540 585 710 730 540 750 720 970 1170 1035

15,000 tonnes 530 405 440 550 525 465 550 660 850 935 860
Basis:

1 Approximate annual average for 44,000 tonnes vessel (VLGC)

Source: WLPGA.

Spot freight rates for VLGCs to Asia in 2008 averd@42.30/tonne but soared to a
high of over $80/tonne in mid-2008 before plummgtia $17.75/tonne by end of
2008. Spot freight rates in 2009 have remained edsed due to the world
economic downturn. Freight rates have ranged betw$e5.25-19.50/tonne

(average $16.25/tonne) for the first quarter of200

As there are no spot LPG freight rates from the diéidEast to Australia, it is

common practice to estimate the freight to Ausdrdély using the Middle East to
Japan rate as a base and then adjusting it byiffeeedce in sailing days between

the Middle East to Japan and the Middle East totralia routes. A similar

approach can be used to estimate the freight catédstralian LPG exported to

Japan.

However, these spot rates may not reflect the Hiaigtes embodied in term import
supply arrangements. These contracts are typicaligluded for one year to ensure
security of supply. Spot shipping rates may howdhaare an impact on premiums
above the Saudi contract prices for propane ananeuthat can be earned on spot

exports from Australia.
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Chapter 3
International LPG market

3.1 Supply

LPG (propane and butane) is produced from oil eeml feelds (“field grade”) and

from refineries (“refinery grade”) in the proceggiof crude oil. LPG production by
different regions in the world for 2007 is providiedTable 3.1. Europe and Asia
have a high proportion of LPG produced from refieenaround 75%). Globally,

refinery and field grade LPG is evenly produced.

Table 3.1
LPG PRODUCTION IN 2007 BY REGION (‘000 TONNES)

%

Refinery Field Total Refinery % World

North America 21,665 34,177 55,842 38.8 24.2
South & Central

America 9,050 14,579 23,629 38.3 10.3
Europe & Eurasia 29,844 10,557 40,401 73.9 17.5
Middle East 8,227 36,170 44,397 18.5 19.3
Africa 2,645 14,301 16,946 15.6 7.4
Asia 37,646 11,493 49,139 76.6 21.3
TOTAL 109,077 121,277 230,354 47.4 100.0

Source: WLPGA.

LPG produced in association with oil and gas prtidacis more likely to be
propane rather than butane. Worldwide “field prdaowe of LPG is split
approximately 60/40 in favour of propane, althotighk relationship varies with the
oil/gas ratio (a higher oil ratio generally resultsa higher butane ratio) and from
field to field.

The propane/butane ratio of refinery grade LPG wally with the type of crude
processed and the type of refining hardware (psiegsunits) that it operates.
Overall, refinery grade LPG is approximately evesplit between propane and
butane. In general, the higher the utilisation efforming capacity for gasoline
production, the higher the butane ratio. As a cgusace, markets that have a high
gasoline yield (USA and Australia) produce a higlhertane ratio than diesel
focussed markets like Europe and Asia.

Over recent years, LPG production has increasedidembly in the Asia-Pacific,
while it has been relatively steady in North Amar{€igure 3.1).
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Figure 3.1
LPG PRODUCTION BY REGION

Source: WLPGA.

The USA is the largest producer of LPG in the wowith a share of about 20%.
Saudi Arabia and China are also significant prociiCEhe top 10 producers in the
world make up about 62% of global production (T&h&).

Table 3.2
TOP TEN LPG PRODUCERS - 2007

‘ Volume (‘000MT) ‘ Share of global total
USA 45,577 19.8%
Saudi Arabia 21,000 9.1%
China 15,200 6.6%
Russian Federation 10,600 4.6%
Canada 10,265 4.5%
Algeria 9,300 4.0%
India 8,973 3.9%
UAE 7,933 3.4%
Mexico 7,081 3.1%
Brazil 5,646 2.5%
‘Top 10° 141,575 61.5%

Source: WLPGA.
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However, Saudi Arabia’s production of LPG is abdwice as much as their

domestic consumption. This excess supply is expentel, as a result, Saudi Arabia
is the largest net exporter of LPG in the worlds#alia is the sixth largest exporter
in the world and exports about 9% of the volumeostqn by the Saudis (Table

3.3).

Table 3.3

LPG PRODUCTION, CONSUMPTION AND NET EXPORTS, EAST OF SUEZ — 2007,
‘000MT

Net

Country Production Consumption  Imports Exports ° Exports Rank
Sauqi 1
Arabia 21000 9220 0 11780 11780
UAE 7933 1037 21 6917 6896 2
Kuwait 3515 116 0 3399 3399 3
Iran 5450 2500 300 3250 2950 4
Qatar 3200 600 0 2800 2800 5
Australia 2886 1799 388 1454 1066 6
Timor Leste 900 0 0 900 900 7
Indonesia 2120 1245 30 880 850 8
Malaysia 3458 2950 0 508 508 9
Thailand 4192 3865 0 278 278 10
Singapore 422 145 19 296 277 11

Source: WLPGA.

3.2 Demand
In general, LPG markets can be segmented into pyimacondary and tertiary.

Primary markets include its use in residential, sa@rcial and automotive
applications.

Secondary uses include cracking to make petroclasnin competition with
naphtha. The USA uses almost 50% of its LPG indhiegory. The USA and
Canada combined represent 43% of all petrochemg=abf LPG.

Tertiary uses include LPG used industrially foasteraising, power generation
or to replace natural gas bought by refineries.

LPG is rarely flared in developed countries dueshwironmental concerns and
standards preventing flaring.

Over recent years, LPG consumption has increasesideyably in the Asia-Pacific
region (Figure 3.2).

9
Exports to all destinations, not only East of Suez
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Figure 3.2
LPG CONSUMPTION BY REGION 1997-2007

Source: WPLGA.

Worldwide, almost 50% of LPG consumed is used gidential applications such
as heating and cooking. The next largest use sspetrochemical feedstock (26%)
and industrial applications (12%). Only 8.7% of LBGused as automotive fuel
(Figure 3.3).

Figure 3.3
WORLD LPG CONSUMPTION BY SECTOR 2007

Source: WLPGA.

South Korea is the largest user of autogas worlewitgure 3.4). Australia is the
5th largest user. In per capita terms, Australthés2nd largest user in the world.
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Figure 3.4

AUTOGAS — TOP TEN WORLD USERS — 2007, MILLIONS OF LITRES

Source: WLPGA.

Autogas use is growing rapidly worldwide. It hasmast doubled in the past 10
years (Figure 3.5).

Figure 3.5

AUTOGAS — GLOBAL TREND 1998-2007

Source: WLPGA.

3.3 Trade flows

Most of the world’'s seaborne LPG trade flows orige in the Middle East.
Producing and exporting countries include Saudibfra Kuwait, UAE, Iran,
Bahrain and Qatar. Supply east of Suez, is novmastid by Purvin and Gertz to
exceed Far Eastern demand by 4 million tonnesaira (mmtpa).

Supply from countries bordering the Atlantic (ingilng the Mediterranean) is less
than demand. Eastern surpluses must thereforevilest. This is facilitated mainly

by seaborne exports to the Mediterranean (2 mmguad,to the US Gulf Coast

where deficits in LPG supply occurs on a seasoasisb Northern Europe is also a
seaborne importer from time to time.

American LPG production is mainly extracted frontunal gas, demand for which
is seasonal (heating in winter and power generaticummer for air conditioning).
Windows of opportunity in spring and autumn canropa suppliers from east of
Suez to access the US market through the port otda and the Mont Belvieu
storage caverns (the largest LPG storage facilithé world).

Suppliers by sea to the Atlantic Basin include AlgeVenezuela, Norway, Brazil
and Argentina.

TheAllen ConsultingGroup
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The largest exporter to the US however is Canadaland by pipe mainly to the
North East of the USA. This is the largest countgountry trade flow of LPG.
Saudi Arabia to Japan is the second largest.

In 2007, the main importing nations were Japan5I8mtpa), Korea (5 mmtpa),
China (4 mmtpa) and India (2.5 mmtpa).

A schematic of international LPG trade flows is id&gd in Figure 3.6.

Figure 3.6

INTERNATIONAL SEABORNE LPG TRADE 2007

Source: WLPGA.

34 Market Structure
The LPG market structure is different from therndrket.

Oil is a non-standard commodity with many producdisere are hundreds of
different specifications of oil. Even the specifioa of oil from a specific field may

vary from time to time. Producers describe the pobchs “of normal production

guality” rather than guarantee a specific spedifica Oil is a raw material that is

refined into many different products. It is moresigaand cheaply transported and
stored than LPG.

The non-specific nature of oil means that a cargy mave many buyers. This
encourages a situation where intermediaries caoniednvolved in the market.

These intermediaries can take some of the transjioet or basis risk associated
with the entire chain of the activity of transfegithe oil from the producer to the
final customers. Intermediaries may be derivatix@/igers, traders or speculators.
Collectively they are performing the role of “markeakers” by taking on some or
all of the risk of specific parts of the total teaction chain.

TheAllen ConsultingGroup
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LPG (both propane and butane) is predominantly yred and sold as a
“standardized” finished product that meets a higimgdard of product specification.
This is because LPG is often sold to the final aosr (utility, autogas,
petrochemical) with little additional processingP®& requires a higher level of
investment in infrastructure (shipping, storage detivery to the final customer)
than oil. Additionally, LPG's role as a utility fueneans that security of supply is a
higher priority than for oil.

A consequence of these parameters is that LPG $ayermore likely to vertically
integrate to ensure they have access to relialyjppisly that is acceptable to their
storage facility. Further, in many instances, thgds integrates through to the retail
sale because of the high cost of LPG distributinthe final customer. Even though
most long-distance LPG transport is undertakeraiigd refrigerated ships, LPG is
shipped to smaller ports in higher-cost per urgispure ships, or by high cost road
delivery.

A vertically integrated market is:

more prone to a “cost plus” philosophy than a mamkigh participants
operating in one or few segments of the market. i&/laecorporation has
common price exposure through the entire chain, oenntodity is
transferred between affiliated bodies on the sarite jpasis but with costs
added. This pricing basis is called “cost plus”isTtharacterises the LPG
industry in many locations.

less prone to having a role for market makers. fEls&ricted nature of the
structure of LPG market (relative to oil) meansttlizere are fewer
intermediaries in the LPG market.

3.5 Price linkages

It is also important to note that LPG mainly usedhie residential segment, (i.e. for
heating and cooking) is akin to a utility fuel. sgch LPG consumers in many parts
of the world have limited alternatives for heatimpnd cooking. The LPG
distributors in these countries are very concernigl making sure that they have
security of supply for their customers.

During the Northern Hemisphere winter, LPG prices @gularly bid beyond the

calorific equivalent price of crude oil mainly agesult of heating demand. Prices
then typically subside in the Northern Hemispharmmer towards the value of

LPG when used as a petrochemical feedstock.

Figure 3.7 shows an example of the divergence i6 Ipfices and crude oil and
naphtha during the Northern Hemisphere winter.
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Figure 3.7
PROPANE (C3) PRICES VS WTI CRUDE OIL AND NAPHTHA — 2000-200 710

Source: Internal calculations.

Beside seasonal influences, LPG prices over timadly track those of crude oil
and other petroleum products especially naphthgu(Ei 3.8). Naphtha is also an
important precursor to petrol production in themieiy process and thus automotive
LPG prices over time broadly track petrol priceswever, by the middle of 2008,
LPG prices did not increase as much as crude icggr

Figure 3.8
COMPARISON — PROPANE, WTI OIL AND NAPHTHA PRICES — 2004-2 009

Source: Internal calculations.

Data for 2008 was not included in the analysisabse the extreme price volatility that occurred thuglobal
economic conditions distorted results for seasgndfior instance, oil prices rose from below $1@@él to
over $140/barrel by mid-year before falling to appmately $35/barrel by end year.
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The extent to which international LPG prices vawmgrotime with crude oil price
depends on supply /demand surpluses or deficitgjor world LPG markets.

The oil price is influenced by refinery marginspply conditions (factors such as
production availability, arbitrage opportunities tween regions, weather and
industrial conditions in producer locations, et®@mand indications (US inventory
information, light/heavy crude oil differentialsick and oil's role as the most
widely traded commodity.

Oil prices display no pronounced seasonality, waerePG prices are strongly
seasonal. LPG prices rise in the northern winteh worthern hemisphere heating
demand.

As LPG competes with naphtha as a petrochemicalsteek, issues such as
naphtha cracks and petrochemical derivative (ergpybene) margins positively
affect LPG prices. This contrasts with oil wherasitoften negatively correlated
with naphtha cracks.

In summary, LPG prices are often driven by factmsnter or irrelevant to the oil
price. Further, LPG is more influenced by marketad@pments in the Asian region
whereas oil is dominated by WTI and Brent tradimghie Atlantic Basin.

The broad drivers of LPG are depicted in Figure 3.9

Figure 3.9

BIG PICTURE PRICE DRIVERS FOR LPG

Source: Purvin & Gertz.
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Chapter 4
International LPG pricing

4.1 Pricing fundamentals

Relative to oil and natural gas, LPG is an illigygbme would say immature)
market, dominated by several large sellers and fisuyehich has not become
commoditised. Price discovery is poor due to limited number spiot sales.
Contract prices for LPG set by National Oil Commani(NOCs) are still the
prevailing price basis for most transactions, patérly in Asia.

Oil and natural gas have a larger public and palitiprofile and are subject to

greater price scrutiny. Large businesses have fmemded and continue to be

founded on the discovery and production of oil andfas. Countries have risen to
prominence or been driven to financial instabitipsed on the comparative strength
of oil and gas prices. An outcome of this has baernincrease in the maturity,

sophistication and scrutiny of the oil and gas sidu LPG does not have the

public profile or is subject to the same level ablic scrutiny as the oil and gas

market.

Oil and gas have become commoditised. Prices adelyviguoted. Even though

actual prices are infrequently set, most oil and pece relationships are set by
arms-length negotiations between the buyer andrsellven in those countries
where the NOC determines or sets a crude oil gefiiice, they are linked to daily

spot market price variations. Where NOCs set thkelling price for use in term

contracts, it is often simply a basis from whichdiscount. Few producers (the
Saudis are a notable exception) impose destinettrictions.

Oil trading activities are complex with some cargbeing bought and sold several
times before being refined. Traders or third pargierform a vital role in providing
liquidity and management of price and basis riskagiable portion of the world
market is transacted on spot or short-term conbasis. Most shipping movements
of oil and, to a lesser but increasing extent gas,on voyage rather than term
charter or “company-owned” ship basis.

Oil and gas prices form the basis for active neamtand long-term financial
markets, whereas only a fledgling derivatives miaekésts for LPG.

In short, oil and gas is a dynamic and rapidly ewg market with high levels of
trading liquidity and price transparency (by conigpam with other commodities).
By contrast, the market maturity (commoditisatioh).PG is much less advanced.

As trading in a product becomes more active aigdgspread, the product becomes more of a “comniodity
“standardised” product rather than a specific défftiated product. “Commoditisation” of LPG or @l the
situation where increasing trade has lead to teatiin of a market with many buyers and sellers/eigt
participate in the process of buying, selling aradiing a “standardised” product.
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LPG pricing

The international market for LPG is dominated budaArabia. Not only is Saudi
Arabia the largest producer (21 million tonnes &G produced from 230 million
tonnes worldwide in 2007 compared with 9 milliorrress of oil per day of about
86 million barrels of oil per day globally), but @v50% of world traded LPG is
directly or indirectly priced relative to the “Sawntract price” or Saudi CP which
the Saudis set each month. By contrast, Saudisofriced relative to the spot
market prices of Brent, WTI and the averages ofDhbai and Oman crude oils.
Saudi CP related pricing is so dominant in the matkat the contract or selling
price of other major sellers is strongly influendagd the Saudi price. Production
from Algeria (9.3 million tonnes per annum (mmtpa)AE (8 mmtpa), Iran (5.3
mmtpa) and Kuwait (3.5 mmtpa) is all priced to emrssales are competitive
relative to supply from Saudi Arabia. Often, thenttact or selling prices simply
reflect location differential (freight, timing andgistics) relative to supply from
Saudi sources, although Sonatrach (the hydrocaaponof the Algerian energy
ministry) sells its LPG on terms of 50% Official @&nment Selling price and 50%
spot prices quoted in Mediterranean markets.

Already, Saudi Arabia consumes almost half of ksmllion tonnes of production

in petrochemical operations. The extent to whickytltontinue to invest in

value-adding activities will determine the exterit Qaudi LPG exports. Qatari

production will increase rapidly as LNG productiomtreases over the period to
2012-13. The marketing and pricing policies of tlagional marketer Tasweeq may
influence future LPG pricing outcomes in the Asmarket.

Chinese imports have fallen in recent years withiticrease in refinery grade LPG
being produced domestically. Imports have fallen 1b§—2 million tonnes per
annum to 4 million tonnes per annum in recent yeatss trend is likely to
continue as refinery capacity is increased.

The future shape of the market may be determinethéyactions of Saudi Arabia
and Qatar, and the import demand from China.

4.2 Asian market

In Asia, around 80% of LPG is currently priced teka to the Saudi contract price.
The largest LPG buyers in Asia in 2007 were Jadan5(mmtpa), South Korea
(5 mmtpa), China (4 mmtpa), India (2.5 mmtpa) aatwan (1.0 mmtpa). Of these,
only China buys a significant amount relative fori@e marker other than the Saudi
contract prices. Most of the sales into other coestare via term contracts directly
between producers (mostly the marketing arms oifonalt oil companies) and
buyers with little involvement of non-related trasle This is contrary to the
situation in the oil market. Even where Japanesae#n and Taiwanese buyers
purchase spot LPG cargoes, it is mostly as aniadda an existing term supply.
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Most Japanese and Korean LPG imports are purcHa®&lfrom the originating
producer with shipping sourced and managed by tiyerb The buyers or affiliated
representatives engage a fleet of owned or timeteteal LPG vessels (mainly
VLGCs). These ships are usually of a very high itpiednd have a carrying
capacity of 44,000 tonnes or more of LPG. The Jess®e pre-approved as suitable
for the buyers’ discharge ports. Time-chartersgaeerally for a one to three year
period. Significantly, the buyer therefore has ghhievel of cost knowledge and
control. With the contract price fixed for a montieight costs fixed for the
duration of the time-charter, established tradiatjgzns and high familiarity about
the loading and discharge ports, the buyers’ argtsightly managed.

Term buyers in Asian markets are generally largel dackward vertically
integrated. This allows them to price to affiliat@tiolesale and retail customers at
a margin above the Saudi Contract Price plus fteghhs incidental costs. The
initial buyer therefore bears little market, bamisost risk.

Pricing

In recent years, the rise of Chinese influencénénrharket has resulted in a greater
amount of LPG being purchased on a delivered “CF®drgo and Freight) or
“CIF” (Cargo, Insurance and Freight) basis. Thiswae to a market structure that
is more fragmented. Multiple traders and Chinedlersecompete for supply in this
market. Customers are generally smaller and aree npoice/value sensitive.
Chinese customers may be more likely to shift betwgarious energy sources
(LPG, fuel oil, diesel, naphtha, kerosene, eleityricoal, biomass, etc) depending
on comparative energy economics. This type of maskecture shortens the time
period between deal consummation and delivery ¢ofithal customer. More, but
not most, deals are concluded on a flat or fixddepbasis. Some price discovery
has become possible. The rise in volume of CFRstreted fixed and flat priced
LPG transaction has resulted in several marketagioot services quoting LPG
prices in north/east Asian locations. The most pnemt of these are Argus and
Platts.

Discussions with Argus, Platts and industry playexgaled a discrepancy between
the perceived volumes of business transacted afiaed price. Argus and Platts
noted that the number and frequency of definedegdrideals upon which their
market assessments were based varies over timer&gnit was inferred that
there were one or two full or part-cargoes eachkwketerms of volumes, it was
noted that “it is rare, but not unheard of, to aesingle trade of 44,000 tonnes”. In
addition, the CFR Japanese assessment includesesaaj 20,000 tonnes and
above, while CFR China assessments include any darger than 15,000 tonnes.
When questioned about the amount of defined priefdgerated LPG cargoes
traded in the Asian market, one large market plagid “very few, and only for
crossover cargoes”. Crossover cargoes are thogeesathat are scheduled to load
at the end/start of a month. So as to avoid at@tuavhere a customer will either
delay or speed up a loading to optimise betweesingrimonths, a price is defined
so that the buyer does not influence the loadirtg.dehese cargoes only occur in
the few days near month end/commencement of nertimdf this was the case,
actual price discovery would only occur in thesgqus.

Argus and Platts also noted that on those days whéned priced deals for LPG
do not occur, they assess the market based on swap®t activity and general
market levels.
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The swaps market for LPG trades thinly, and geherah a “private and
confidential” basis. This may suggest that onlyaction of swaps deals are ever
reported to market reporting agencies. AdditionallG swap volumes are
generally for small volumes (2—-10k tonnes). Pathefreason for the low liquidity
is the lack of transparency in the methodology adfidé CP price determination and
illiquidity in the basis upon which north/east Asiprices are based. Therefore, on
those days where no actual transaction occursimpecation is that Argus and
Platts have little to base their market assessnoentother than oil market
direction/sentiment. This is despite the fact tlzttimes, a different set of price
drivers may be influencing LPG prices.

4.3 Saudi contract price methodology

History
Saudi Aramco is the national oil and gas comparfyaafdi Arabia.

This company initially was formed in 1933 to fatzte oil exploration concessions
with Standard Oil Co of California (how Chevron)h&vron duly discovered

lucrative volumes of oil and began to expand prtidac It formed a wider venture

by bringing in Esso, Mobil and Texaco and in 19%s company took the name
Arabian American Oil Company (Aramco).

In 1950 the Saudi King threatened to nationalisen#go. This move was deferred
by the actions of western governments but by 19r8ssure had mounted again
and the Americans sold 20% of Aramco to the Sawmie@Bment. Further tranches
of ownership were sold in the 1980s and by 1988dBAramco was fully owned
by the Saudi Government.

Aramco shipped its first cargo of LPG in 1961 tgala Aramco initially priced
LPG exports on a direct thermal parity link to cuoil and this prevailed up to
1990. All other Middle Eastern LPG exporters folev suit. The newly
nationalised Saudi Aramco then became aware of He@ prices were seasonally
influenced and that profit margins on their prodwetre accruing to traders and /or
wholesalers. They initially addressed this in tleeiged 1990-1994 by retaining the
base thermal link formula to crude then adding 56%e difference between spot
LPG prices and the formula above US$15 per tonrgairA the other Middle
Eastern LPG exporters followed suit.

By October 1994, Saudi Aramco could see even furdeenand for their product

emerging from China. Commercially and culturallye tChinese were not disposed
to signing term contracts and sought LPG for theemwly developing coastal

economic zones purely on a spot basis. This exat=ilthe differential between

the Saudi Aramco adjusted crude oil thermal pdotynula and Far Eastern spot
prices and Saudi Aramco moved to establish a mpstibt market driven contract
price for propane and butane.

The process behind this was to call for three tenétr loading in the following
month for a minimum parcel size, the results ofchSaudi Aramco would take
into account in setting the next month’s propané lbmtane contract prices. Other
factors would be market reports of other spot salesmovements in the prices of
competing petroleum fuels.
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The process was not transparent and initially chwsasternation in consuming
countries such as Japan. Saudi Aramco sought #y dlese concerns by
establishing customer liaison offices in major wotlPG trading hubs such as
Tokyo, Singapore and London to observe market sreantti competitor pricing
behaviour. They also sought to explain the factaken into account in setting
contract prices to their term customers.

By 2005, the LPG supply tightness had abated andi®aamco was placing many
spot cargoes from its increasing LPG productiontonworld markets. Saudi
Aramco dropped the tender process in 2005 and egase their own spot sales as
well as liaison office feedback and published sgadés (such as the Argus, Platts
and Rim CFR indices) as well as prices of compgpieigoleum products in setting
CPs.

Current pricing methodology

The contract price set by Saudi Arabia (Saudi ©Ppbth propane and butane each
month is the dominant price for LPG. The methodgltitat the Saudis apply to
determine the monthly price is not published, ot epparent. Despite this, about
80% of Asian LPG is priced relative to, or influedchy, prices set by Saudi
Arabia. Even though Saudi Arabia produces less 186 of world LPG and 22%
of combined Middle East and Asian production, alless reflect the influence of
the Saudi CP in their pricing.

The Saudis engage in direct discussions with custerthrough their marketing
offices in Tokyo, Singapore, Beijing, London and udton. Additionally, they

appear to be somewhat influenced by market assessmmade by Argus and, to a
lesser extent, Platts. The Saudi CP is set fornfomth and may include a
“catch-up” to reflect instances where the previoosnth deviated from market
levels.

4.4 Asian prices

In recent years, the influence of Chinese demasdin@aeased the prominence of
Far East or North Asian delivered prices for LPGnArket has developed for “flat
price near-term” LPG prices because of the Chirlmggng preference for this

method of purchase. In a normal week, 2—3 cargmesansacted on a fixed price
delivered into Far East or North Asian locationsvé&al price quotation systems
now make market assessments each day of thess.plius and Platts are the
most influential of these market assessments. Tiweses are commonly described
as “CFR FEI", “FEI" or “North Asian LPG” prices.

Argus pricing methodology

Pricing in the Asian LPG spot market as assessedrgys is widely used by
market participants, especially the Chinese. Argublishes the Far East Index
(FEI) each Singapore business day (refer to BoXot.further details).
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Box 4.1
ARGUS FAR EAST INDEX

Propane

Prices are in US dollars/tonne. The Argus Far East Index is the average of the CFR
Japan (fixed price) and CFR South China (fixed price) assessments. The Far East Index
is accumulated on a calendar month basis, rolling on the first working day of the month.
Refrigerated cargoes are of field grade quality. The quotes for the Argus Far East Index
will roll forward to the next month on the first day after the 15" day of each month. Time
stamp is 6.30pm Singapore time.

Butane

Prices are in US dollars/tonne. The Argus Far East Index is the average of the CFR
Japan (fixed price) and CFR South China (fixed price) assessments. The Far East Index
average is accumulated on a calendar month basis, rolling on the first working day of the
month. Refrigerated cargoes are of field grade quality. The quotes for the Argus Far East
Index will roll forward to the next month on the first day after the 15" day of each month.
Time stamp is 6.30pm Singapore time.

Far East Index

— FEIl = 50% CFR Japan + 50% CFR South China
— Assessed daily

— Looks forward 20-35 day

Source: Argus.

Argus surveys 20 to 30 participants each day anad@ view about the price of
the day (Table 4.1).

Table 4.1
ARGUS FEI METHODOLOGY

Daily market survey Coverage

- 20-30 participants - Confirmed deals that meet specifications
- Balanced between buyers and sellers - Any other deals
Includes intermediaries such as brokers - Form bids and offers

and traders
- Swap values

- Informed market views

Source: Argus discussion.

The FEI looks 20-35 days forward. An example is/gled in Figure 4.1.

TheAllen ConsultingGroup 29



REPORT FORACCC ON LPG BENCHMARKS

Figure 4.1
EXAMPLE OF PRICE DETERMINATION

Source: Argus.

Deals reviewed and included in price determinatam be flat price or swaps
(Figure 4.2).

Figure 4.2
FEI CALCULATION

Source: Argus.

4.5 Comparison of LPG international benchmarks

The Saudi CP, the Argus FEI and the Platts Asiaxrate compared in Figure 4.3.
The figure illustrates that the average pricespimpane during 200508 for these
three price series have been broadly consistent.
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Figure 4.3

SAUDI CP, ARGUS FEI AND PLATTS AVERAGE PRICES FOR PROPANE, FOB, 2 005-
08

Source: ALPGA, Argus, Platts and internal analysis.

Due to the process under which Saudi Aramco estaddi monthly propane CP and
butane CP, it is difficult to estimate the numbert® own spot sales, the extent of
customer liaison office observation of spot sabag] the extent to which it uses
published price indices such as Argus and Plattseiting its monthly contract

price.

However, the Saudi propane and butane contractgtosely track spot markets
in the Far East. This is shown in Figure 4.4, widompares the Saudi CP propane
with the Argus FEI propane on a freight-adjustedi®ialo demonstrate this, spot
LPG freight prices between the Middle East and Ndsia have been deducted
from the Argus CFR (delivered) price observations.
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Figure 4.4
COMPARISON OF ARGUS FEI WITH CP PROPANE — ADJUSTED FOR FR EIGHT

Source: Argus, LPGA and internal analysis.

It appears that the Argus FEI is a leading inded @irat the Saudi contract price
lags by around three weeks. However, if the ArghsiB lagged by 21 days as in
Figure 4.5, there is no significant variation betwéhe two price series.

Figure 4.5

COMPARISON OF ARGUS FEI WITH CP PROPANE — ADJUSTED FOR TIM ING AND
FREIGHT

Source: Argus, LPGA and internal analysis.
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That is, the Saudi Aramco contract price on a FORbfan Gulf basis is very
similar to the Argus CFR FEI price on the same asice a time lag has been
applied.

Term buyers of Middle Eastern LPG on a contracteptasis will enjoy lower
prices for about 3 weeks longer in a rising LPG kaabut conversely will pay
higher prices for about 3 weeks longer in a falliRf5 market.

4.6 Other pricing bases

LPG prices are quoted at various locations (Box,4ahd by several different
quotation services. In the Asian, and Australiamtext specifically, no pricing
locations other than Ras Tanura in Saudi Arabipadaor South China have any
significant relevance. The exception to this mayMmnt Belvieu to the extent that
Gippsland exporters have infrequently exported ihi® market.

Box 4.2
MAJOR LPG TRADING POINTS

- Mont Belvieu

- Saudi Arabia — Ras Tanura

- Japan

- South China

- North Sea

- Northwest Europe — CIF ARA
- Algeria

- Mediterranean

Source: Internal analysis.

Several market services regularly quote LPG pr{8sx 4.3). The most relevant
for Asian prices is “LPG International” publisheg Argus.

Box 4.3
LPG PRICING PUBLICATIONS

- Argus — LPG International

- Qil Price Information Service (OPIS)

- Platts — Oilgram & LP — Gaswire

- Purvin & Gertz — Global LPG Market Outlook

- Butane — Propane Newsletter

- Commercial Services — Waterborne LPG Report
- Bloomberg's Oil Buyer’'s Guide

Source: Purvin & Gertz.
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4.7 The Saudi CP as a global benchmark

The acceptance in the global and Asia-Pacific mar&éthe Saudi CP as the most
appropriate LPG international benchmark price igleli acknowledged. As
depicted in Table 4.2, the CP rates highly on abemof criteria. Published prices
are based on a relatively liquid market with 80%_BiG sold in the Asian market
priced relative to the Saudi CP. The quality, gitgnlocation and timing of the CP
benchmark are known and unambiguous.

On the other hand, the Argus CFR FEI is China feedsas it is widely accepted as
a spot market benchmark in South East Asia. Wit sales per month are few
and the product specifications and parcels vaitig, hiighly responsive to sentiment
in the LPG market and can result in price volatifiom day to day. Nevertheless, it
is consistent with prices set by Saudi Aramcoalet,fin general, it is a price leader
as price assessments in trading days later in macihth are indicative of the price
direction or prices set by the Saudis.

However, there is some industry concern about diggiin the LPG market in
general, including the Argus CFR FEI quotations. il¢/la methodology is
published by Argus and generally understood by etgplrticipants, lack of market
liquidity is an important factor in the price disawy process. As normally 1-2
market deals can be the basis for ten (one quatelpefor each of propane and
butane) quotes over a week, such liquidity may @oasions lead to market
participants executing part parcels at unrepretieatprices. Argus accepts as valid
any deal of 11,000 tonne or more of either propanbutane. Parcels due do not
need to be “on-specification” and there are noeddt for vessel quality or
acceptability to international standard receiviogtg.
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Table 4.2

BENCHMARK CRITERIA: COMPARISON OF SAUDI CONTRACT PRICE WI TH ARGUS ASIAN FAR-EAST INDEX

Attribute

Comment

Saudi Contract Price

Argus Asian Far-East Index

Unambiguous

Representative
of commodity

Responsiveness

Methodology

Transparency

Liquidity

Objective

Standardized
commodity

Frequency of
data

Financial
instrument

Relevance

Is the price published
and known to the
market on a set
schedule?

Relationship to other
energy sources.

Does the benchmark
respond to changes in
the market?

Is there a published
methodology?

Can the prices be
verified?

How much of the
trade uses the
benchmark?

How obijective is the
price assessment?

Is it unambiguous or is
it variable?

Is the information
published regularly?

Are financial
derivatives traded on
the price basis?

Is the pricing data
used for contract
pricing?

Price sent to term customers,
however published on
subscription basis & posted
on ALPGA website etc.

Highly representative of
market prices because it is
the dominant market price.

It is spot market responsive,
but can be influenced by
strategic and commercial
factors at the discretion of
Saudi Aramco. CP is
generally a “lagging” indicator
of the market, but also
includes “leading”
seasonality.

No.

Yes, or at least partially.
Saudi Aramco briefs
customers on factors it
considered to setting the
price.

~80% of Asian LPG is priced
relative to CP.

High, price is accepted
through negotiation between
Saudi Aramco and buyers.

Quality, quantity, location,
timing is known and
unambiguous.

Yes. The Saudi contract price
is published just prior to the
end of the month for liftings in
the following month.

Small amount.

Over 80% of LPG sold in the
Asian market is priced
relative to the Saudi CP.

Published daily on subscription basis.

FEl is a blend of all refrigerated cargoes
reported in North and East Asia. It is not
representative of any specific location,
vessel conditions, Australian export or
import cargo size or availability or delivery
window. Approximately 2-3 deals per
week are reported on this basis.

Highly, but can also reflect journalists’
assessment of impact on the LPG market
of oil market factors. i.e. As the “flat-price”
LPG market is so thin, journalists may
assess a market impact despite having no
LPG market information.

Yes.

Yes, upon request.

~20% of Asian LPG is priced relative to
FEI.

Medium to High, prices are determined by
reporters asking buyers and sellers about
deals done. Few deals are done per
month so prices are interpolated for days
when no deals take place.

Quote is based on actual and notional
cargoes of various quality specifications,
on ships of various size and quality at
various (unspecified) locations.

Yes. Prices are published on each
business day.

Yes, but only a small quantity. Price
determination methodology and
procedures may not be sufficiently robust
to promote investor confidence.

Yes, but only a small amount of term LPG
is priced relative to it. Only a very small
percentage (Chevron NWS exports, some
Shell NWS exports and part linkage of
Santos exports) of Australian LPG. No
domestic Australian sales are linked to
FEI.
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Attribute Comment Saudi Contract Price Argus Asian Far-East Index
Availability of Is data available for Yes, but the methodology of Yes, since 2004.
history historical comparison?  price determination changed
in 2005.
Independent Is the price published No, Saudi Aramco are Yes, Argus is independent reporting
by an independent producers. agency.

organisation?

Source: Internal analysis.

4.8 Future changes in pricing bases

During the next 2-3 years, it is likely that magiranges will occur to the prices
used by exporters and importers both in Australhia Far Eastern LPG markets.

The future shape of the market may be determinethéypolicies and actions of
Saudi Arabia, UAE and Qatar. Already, Saudi Aratmasumes almost half of its
21 million tonnes of production in petrochemicakogtions. The extent to which
they continue to invest in value-adding activitieil determine the extent of LPG
exports.

Qatari LPG production will increase rapidly as Li@duction increases over the
period to 2012-13 (Table 4.3). The marketing andimy policies of the national

marketer Tasweeq may determine future pricing pdidn the Asian market

(Box 4.4).

Table 4.3

MIDDLE EAST LPG EXPORT FORECAST — MILLION TONNES PA

TheAllen ConsultingGroup

2005 2008 2010 2012
UAE 7 7 11.5 12
Qatar 1.5 4.5 7 9
Kuwait 3.5 3 3.5 3.5
Iran 1 3.5 4.5 4
Saudi Arabia 13 115 9
Source: Purvin & Gertz.
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Box 4.4

QATAR — THE FUTURE ENERGY HUB

- Qatar’s North Field, with over 900 trillion cubic feet of proven reserves, is the world’s
largest non-associated gas field — over 13% of the world’s proven reserves

- By 2012 the North Field will produce over 23 billion cubic feet per day of gas

- Qatar is the world’s largest producer of LNG, currently producing 31 million tonnes per
year. Expansion underway will increase LNG production to 77 million tonnes per year
by 2012

- Qatar has the world’s largest gas-to-liquids production facility. A second, much larger
GTL facility is currently under construction

- By 2012, Qatar will export almost 12 million tonnes per year of LPG

- Qatar has commissioned the 1st international gas pipeline (Dolphin) in the Middle East
between Qatar and Abu Dhabi

- Qatar currently has a 100 kbd refinery in Mesaieed. A new 146 kbd condensate
refinery in Ras Laffan will begin operating soon.

Note: By comparison, the NWS LNG facility has a nameplate capacity of 16.3 million tonnes
per annum, and LPG exports of approximately 1.1 million tonnes per annum.

Source: Tasweeq.

Tasweeq (Qatar) is also optimistic about the futurdook for LPG exports (Table
4.4). Future industry pricing basis will depend tre marketing and pricing
philosophy that Tasweeq adopt.

Table 4.4

QATARI LPG EXPORT FORECAST - MILLION TONNES PA

Propane 4.2 4.8 7.0 7.1 7.3
Butane 2.6 3.5 4.7 4.6 5.0
Total 6.8 8.3 11.7 11.7 12.3

Source: Tasweeq.
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Chapter 5
Australian LPG market

5.1 History

The LPG industry began in Australia in the earl2a® with propane imported in
cylinders from the USA.

Australian production of LPG began at the oil refias in the 1950s, although it
was largely classified as a waste product. Seéiagotential to follow the example

of the US and Japanese markets where propane eddarscooking and heating in

areas without reticulated gas, Australian refimedemmenced marketing to these
applications.

By the 1970s, propane and butane became availaldehbstantial quantities when
Exxon Mobil (then Esso) and BHP-Billiton (then BH&)ened the Gippsland Basin
oil and gas fields.

Given the market opportunities at the time for LPGapan, the Gippsland joint
venture decided to extract LPG for export on a @atale basis. Significant
investment was made in LPG fractionation and swragilities at Westernport.

The latter initially comprised some 85,000 tonnkesefrigerated storage. Adequate
pressurised storage for the loading of small cotest&ers was also provided.

LPG from Westernport was distributed to inland negskby pipeline to the Gas &
Fuel terminal at Dandenong and trucked to resideathd commercial markets in
provincial areas. The grade of LPG usually choseritis was propane and thus
storages outside of Australian capital cities &mgoat entirely propane.

Markets for automotive LPG grew significantly dugithe 1990s. Either propane or
mixtures of propane and butane can meet the Nattared Standard for automotive
LPG but these must satisfy vapour pressure, octating and other limiting
parameters.

The distribution and pricing of automotive LPG ingtralia is thus interwoven with
distribution and pricing of domestic heating analdng (traditional) LPG. LPG
containing a large proportion of propane meets Alustralian Heating Grade
Specification.

Field grade propane in Australia usually has a ifipegravity (SG) of around
0.508. One tonne of this product would occupy auwvm of approx 1,970 litres at
normal temperatures and pressures. Field gradedhias an SG of around 0.568
and this will occupy a volume of 1,760 litres. Otmne of a 50/50 blend of
propane and butane commonly found in automotive bWiH{Gaverage approx 1,865
litres.
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5.2 Domestic supply

Overview

LPG is produced from both naturally occurring amdinery sources. In 2007,
Australia’s total LPG production was estimated ¢ogbtotal of 2,886,000 tonnes, of
which 82.8% came from naturally occurring souraes &7.2% from refineries (see
Table 5.1).

The production of naturally occurring LPG from tin@jor oil and gas fields located
around the continent was estimated to be 2,389t600es. The main naturally
occurring sources of LPG and their sellers are Sy (BHP-Billiton and Exxon-
Mobil), Cooper Basin (Santos and joint ventureas8 Gas (Origin, AWE and
CalEnergy), Otway (Woodside, Origin, CalEnergy &aoharis International), Surat
Basin (Santos and joint venturers) and the Kwinexteaction plant (Wesfarmers).
A small quantity of naturally occurring LPG is algmduced in Queensland.

The LPG from these facilities is sold into the detme market, with some LPG
from Gippsland and Cooper Basin exported. The LP&lyrced from the North
West Shelf (NWS) (Woodside, BP, Chevron, BHP-Rilif Shell, Mitsubishi and
Mitsui) is all exported.

Australia also has seven major refineries that peed 497,000 tonnes of LPG in
2007. These refineries are in Melbourne (Exxon-Njplééeelong (Shell), Sydney
(Caltex and Shell), Brisbane (BP and Caltex) amthR8P).

In addition, to meet the market demand for LPG, es@888,000 tonnes of LPG
(propane) was also imported into Australia in Sydrffort Botany cavern),
Brisbane (into a VLGC anchored in Moreton Bay), Biar(pressure imports from
Brisbane and elsewhere) and Kwinana (small LPG shjrts). However, some
152,000 tonnes of the LPG was exported to the iedsiinds and New Zealand
from the east coast of Australia.

The naturally occurring LPG is separated and matkets propane and butane
steams, while the majority of refinery LPG is mgiproduced as a propane/butane
mixture. Of the total Australian LPG production apgmately 52% is propane and
48% is butane.
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Table 5.1

AUSTRALIAN LPG SUPPLY - 2007, (THOUSAND TONNES)

Refinery Production National %

Victoria 1 1,030 106 1,136 90.7 39.4
NSW 0 153 153 0.0 5.3
Queensland 20 171 191 10.5 6.6
South

Australia 296 0 296 100.0 10.2
Western

Australia, 1,043 67 1,110 94.0 38.5
Tasmania 0 0 0 0.0 0.0
Northern

Territory 3 0 0 0 0.0 0.0
Total 2,389 497 2,886 82.8 100.0

Source: ALPGA LPG Supply Demand Study 2008.

Notes:
1. Altona LPG production sold to Qenos, not inchlidedomestic supply.
2. LPG is extracted at the NWS plant and from thesfAfrmers plant at Kwinana.

3. Bayu-Undan production assumed to be producelrgr Leste

Figure 5.1
AUSTRALIAN LPG PRODUCTION SOURCES - 2007

Source: ALPGA data.
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Field production

East Coast

In the late 1960s, Esso (now Exxon-Mobil) and BHfow BHP-Billiton)
commenced extraction of LPG from the oil and gaslpction from the Gippsland
Basin. Both independently found separate exportoousrs in Japan who were
seeking to diversify sources of LPG supply awayrfrine Middle East producers.
A world scale LPG fractionation plant and largeigefrated and VLGC compatible
storages for each of propane and butane were ootett Exportation of LPG
began in 1970. Production continues today at apmeely 950,000 tonnes per
annum. The propane/butane ratio is about 58/42pskpd refrigerated storage
capacity is 61,500 tonnes butane (4 tanks) and0B6tdnnes propane (3 tanks).
Due to these tanks nearing the end of their udiéfula sequential program of tank
remediation has been underway. As a result, that phas operated with a
maximum of six refrigerated tanks for several yemsstanks have been repaired.
The remediation program will be completed in mid@0During the period of this
program, Gippsland has been unable to load fulb@Bttonne cargoes of butane
due to lack of storage. The majority of the prop@eonsumed domestically.
Export cargoes must therefore be either 11,000083ropane/butane or equal
share.

Discoveries of oil and gas in the Cooper Basin $sthtos and its joint venture
partners to invest in major LPG extraction faatiand VLGC compatible storage
in the mid 1980s. Output from the Cooper Basindedined in recent years, but is
still approximately 300,000 tonnes per annum. Thep@ne/butane ratio is
approximately 60/40. The Cooper producers insta2@00 tonnes of propane and
31,000 tonnes of butane storage therefore candigt lhad a VLGC for export
without a propane compartment.

Both the export capable LPG producers in SouthdiasAustralia (Westernport

and Port Bonython) are also producers of crudemil natural gas. They have the
imperative therefore to secure reliable, predigtalld consistent offtake of LPG by
both their export and domestic customers for assgrahat neither oil nor gas

production will be interrupted.

In the period from 1970-2000, the main source @ffiLPG was from crude oil.
However, with the decline in production of crudé fodbm both the Cooper Basin
and Gippsland, most LPG now is produced from naggaa. This fuel, widely used
in residential, commercial and industrial marketsjow increasing in popularity as
a fuel for peak shavingpower generation.

Peak shaving power generation markets are volatidethus natural gas production

can be subject to demand surges and troughsthiissessential for field grade LPG

producers to have in place firm (but flexible) qactual arrangements that assure
offtake of LPG production now subject to greatetalfzility.

Peak-shaving power is gas-fired power generatised to supplement power generated by coal fired
“baseload” generators when short term peaks in pdesand occur. Gas fired power generation is ddéme
“shave off the peaks”.

TheAllen ConsultingGroup 41




REPORT FORACCC ON LPG BENCHMARKS

These are secured initially with major LPG disttdis with deep and broad market
outlets in the traditional and automotive markettses. Additionally, domestic

LPG distributors have the flexibility to manage shaplus in LPG production by
shipping to other Australian markets, either by imaishipment or road transport.
After domestic needs have been satisfied, they sadigble export customers with
high standard LPG shipping.

In turn, it is propane that is more subject to picitbn variability than butane. This
is because propane is more associated with nagasaproduction than butane that
is more associated with crude oil production. Fexipropane outlet arrangements
are therefore important to LPG producers. Thesesapght with distributors who
are able to sell propane into the domestic heatimtjcooking markets with a winter
demand profile matching the natural gas and propaasonal production curve.

There are some small LPG extraction plants in Qslead based on the Surat
Basin and recently developed LPG projects basedhenBassGas and Otway
projects in Victoria. Propane and butane is prodwaed stored separately. Storage
capacity is pressurised and scaled to hold sedesa of production. These plants
are not export capable therefore LPG must be delivianto the domestic market by
road or rail delivery. At times of unexpected dggran in the lifting program
(weather delays, industrial disputation, loadinfyaistructure limitation, etc), these
producers can sometimes become very aggressieessell

West Coast

In 1987, Wesfarmers commissioned a LPG extractiantpat Kwinana that was
supplied by “LPG-rich” natural gas through the Daengo Bunbury pipeline from
the NWS. To meet domestic traditional market den@adtled gas for heating and
cooking), the propane/butane supplied through tipelipe was about 2/1 ratio
despite the NWS production profile being 45/55. Kavia has 26,000 tonnes of
propane and 13,000 tonnes of butane storage.

The NWS Joint Venture Partners (NWS JVPs) begamaetiawn of LPG from
natural gas and crude oil for export from Karraitha995. The project installed
42,000 tonnes of butane and 32,000 tonnes of peopamage suitable for loading
into a VLGC in 3/1 or 2/2 tank configurations givérat NWS LPG is butane rich.

Storage for LPG on the NWS project has been cortstiuio closely meet the LPG

offtake needs of that project. Thus space remaiimrige propane tank for example
between accumulation of a 21,000 tonne parcelapgme for shipment on a VLGC

in 2/2 segregation (i.e. 21,000 tonnes of propamk28,000 tonnes of butane) and
workable propane storage limit of 26,000 tonnetgetank tops is only 4,000

tonnes.

In the case of butane being accumulated for a VIiGQ@/3 segregation (11,000
tonnes propane and 33,000 tonnes butane) the spaeening in the butane tank
before tanktops is approximately the same, i.e0400nes.

Production of LPG at the NWS is forecast to be dvemillion tonnes per annum
after the expansion associated with the LNG Traitn%45/55 propane to butane
ratio this is at least 450,000 and 550,000 toneepeactively or approx 1250 and
1500 tonnes per day.
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The available date range for loading of a VLGCuthsrates of production is only
3-4 days. (4,000 tonnes divided by these dailysjaldhe NWS JVPs thus seek
customers with broad VLGC fleet availability andeogtional flexibility to be able
to meet these tight scheduling “windows.” Such cowrs are usually Japanese
although some of the NWS JVPs now have affiliatéth warge refrigerated or
cavern storages in China with sufficient storageibility to accept LPG delivered
from the NWS project.

The decision to extract LPG at Karratha has mdaatt the gas piped to Perth is
now comparatively dry. Therefore, LPG extractionkatinana (Wesfarmers) has
fallen significantly and propane imports are noguieed.

Refinery grade production

Refinery LPG is produced from Australia’s seveninefies. Most of these can
supply automotive LPG at the retail level, whilereofurther process their LPG to
meet the Australian heating grade specificationthar traditional market. These
sales are generally to Origin or Elgas. In recezdry, Exxon-Mobil has sold its
LPG into a nearby petrochemical plant (Qenos) &t in Victoria.

All refineries have a small amount of pressurisemagie, but generally are only
capable of storing several days of production. Hatisbane refineries can export
seasonal surpluses of butane in small pressurelges3altex in Sydney is also
export capable. Exports from the refineries areeipfient and are generally to the
Pacific Islands via Origin.

Due to limited storage and environmental limitatoon flaring, refineries will
sometimes be very aggressive marketers to enseireréfining operations are not
constrained due to LPG tank being at capacity. Asrsequence, refinery-supplied
autogas is a moderating influence on market prigagjcularly in metropolitan or
near metropolitan areas. While refiners attemphéximise price, they do not have
an export alternative, therefore they can sell lER@ompetitive prices in order to
clear their inventory.

5.3 Imports

Australia’s major import terminal is the Port Bogatavern owned and operated by
Elgas. This terminal has been constructed to all@vimportation of propane only
and has a capacity of approximately 65,000 tonrnEse chambers are

inter-connected, therefore cannot receive butanthowi contaminating the

propane.

Propane can thus be imported on a VLGC fully ladath refrigerated propane
(approx 44,000 tonnes) that is rewarmed by the VIi@@re being pumped under
pressure into the cavern that in turn relies onemtran 14 atmospheres of
hydrostatic pressure to contain the propane indifprm.

This terminal handles 400,000-500,000 tonnes of lgeGannum. Some of this
propane is re-exported to New Zealand and the iPasi&nds.
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Since 2008, Origin has had the 44,000 tonne “Surimita” VLGC anchored in

Moreton Bay (near Brisbane) for supply of propame the Queensland and
Northern Territory market. Origin maintains a lardeaditional market in

Queensland and rural NSW that requires propanepapm from the anchored
VLGC is transhipped into smaller (5000 cubic mepedssurised ships for supply
into Brisbane (conventional onshore storage) andnmadeliveries into Cairns,
Townsville, Gladstone and Darwin.

Supply arrangements are negotiated regularly. Gusgpply of Elgas and Origin is
via a term contract with Geogas (a large intermaticSwiss-based LPG trader).
Geogas import propane via VLGC into Sydney and lBme. When supply is
required into Brisbane, Geogas will offload onetwo compartments (11,000 or
22,000 tonnes) from a VLGC import destined for Sydn

The other import capable terminal is the Wesfarni@&& plant at Kwinana. This
terminal cannot import in fully laden VLGCs duedmught limits across the Gage
Roads approach to the port. These deliveries anerghy via smaller ships of
10,000-22,000 tonne size. As a consequence theedidi cost of these shipments
is higher due to the inherent freight penalty reéato VLGC size delivery. Some
LPG was imported in 2006. It is understood thathierr imports were required in
2008 as a result of shortfalls caused by the eipioat Apache’s Varanus Island
gas plant.

5.4 Demand

Australian LPG producers and importers sell the [#3&eparate propane (mainly
for traditional market, but can be used for autpgdmitane (industrial) or
propane/butane mix (autogas) in a pressurised tetabeir retail arms, joint venture
participants or independent LPG merchants.

Australia is one of the leading worldwide userd.BfG for transportation fuel, but
propane for “traditional” uses remains a significararket in rural areas. There are
few industrial or domestic applications for butame Australia, (the Qenos
petrochemical plant in Melbourne being the majocegtion). Butane can be
blended with propane up to about a 60% mix for gagouse. This occurs in
Melbourne and Adelaide. In most other areas, astig@ither wholly and mainly
propane. As a consequence, propane comprises apptely 65-70% of the total
wholesale LPG market.
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Table 5.2

AUSTRALIAN LPG DEMAND - 2007, (THOUSAND TONNES)

- Autogas National
Traditional Autogas Autogas %

Victoria 167 524 691 75.8 47.3
NSW 182 263 445 59.1 23.8
Queensland 165 105 270 38.9 9.5
South

Australia 72 110 182 60.4 9.9
Western

Australia 75 93 168 55.4 8.4
Tasmania 24 9 33 27.3 0.8
Northern

Territory 8 3 11 27.3 0.3
Total 692 1107 1799 61.5 100.0

Source: ALPGA LPG Supply Demand Study 2008.

Offtake of LPG is essential for continuity of pration of oil and natural gas and
the producers are constrained to load exportabl& lbeéfore tank tops occur.
Export customers with high quality LPG shipping avfttake flexibility provide
this assurance to each of the Gippsland LPG exsorte

The LPG merchants are usually mainly involved i tfaditional market, however

some merchants such as Elgas, through its subsidiaigas and Origin through

Vitalgas, a joint venture with Caltex also partaip in the autogas market. The
refiners are also major participants in the autogasket, with Shell mainly selling

through its joint venture with Coles and Caltexotigh Vitalgas and Woolworths.

Exxon-Mobil and BP operate as direct sellers tarthespective retail chains.

Kleenheat is currently only involved in autogas Western Australia and the

Northern Territory after its parent company Wesfarsrbought Coles.

The merchants source their autogas from a varidétythe above-mentioned
producers and locations to optimise freight andskozs.

The domestic LPG market tends to operate in distinarketing layers, with
producers selling to merchants on a wholesale bd$ie merchants then on sell the
bulk LPG to their affiliates or retail outlets. Semmerchants also act as aggregators
and source autogas on behalf of a number of smaldgchants to improve their
commercial position with producers.

Demand and supply balance

Table 5.3 provides the demand and supply of LPtsdiction.
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Table 5.3

AUSTRALIAN LPG DEMAND AND SUPPLY BALANCE - 2007, (THOUSAND TONNES)

Demand Production Imports Exports vVariation =
Victoria 691 1,136 0 427 18
NSW 445 153 430 152 -12
Queensland 270 191 99 9 11
South Australia 182 296 0 91 22
Western Australia 168 1,110 0 955 -13
Tasmania 33 0 33 0 0
Northern Territory 11 0 4 0 -7
Total 1,799 2,886 566 1634 19

Source: ALPGA LPG Supply Demand Study 2008.

5.5 Logistics

Queensland and Tasmania rely on small pressure shigupply ports in Brisbane,
Gladstone, Townsville, Cairns, Bell Bay and Hobdiftese load at Moreton Bay
and Port Botany (imported propane) and Westerr(poopane produced from Bass
Strait).

Origin Energy recently installed floating storagethe form of a VLGC in Moreton
Bay to shorten the supply distances and addressityeof supply issues to
northern Australian ports including Darwin. Thigifdy is supplied from overseas
and can handle both propane and butane.

Kleenheat's Darwin facility (1000 tonne propaneratme facility) is supplied by
either deliveries from Brisbane on small pressurizeastal ships (as an extension
to the north Queensland supply arrangement), ernational imports from Asian
suppliers, or road freight from South Australidvéestern Australia.

Some volumes of LPG are traded by road tanker sacstate borders such as
Victoria to South Australia, New South Wales to @usland (and vice versa) and
Victoria to New South Wales (and vice versa).

Some LPG is understood to move west from Port Bamyt(near Port Augusta in
South Australia) by road or rail across the Nultairls far as Kalgoorlie.

A major and growing source of LPG is the productraoted from the raw gas
stream of new LNG projects to meet LN8pecifications. Much of the expansion
in Australia’s LPG production is likely to occurofn LNG projects scheduled for
development on Australia’s Northern and Westernstasaich that by 2018 it is
forecast that refinery grade production will onlgcaunt for 10% of Australia’s

LPG production.

13
Stock variation or interstate transfer

LNG (liquefied natural gas) is primarily methaneHf with a very small amount (less than 4%) of

14

hydrocarbon heavier than methane. The methanguefled by chilling to minus 164 degrees to reditse
volume/energy ratio about 600 times relative tocspheric temperature to enable economic shippirgstM
Australian LNG is exported to Asia, although ocoasi spot cargoes are sold into the Atlantic Basin.
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5.6 Infrastructure / tankage

Infrastructure costs for LPG are much higher thasé for oil and gas. The nature
of LPG requires either pressure vessels or refitger to ensure it remains a liquid.
Pressure requires heavy steel vessels, whereagerafion requires specialised
metal to ensure it does not become brittle at mg#d very cold temperatures
(propane - 45 degree C, butane -2 degree C). Tedaist of infrastructure, and the
changed structure of market demand since AustrélR@ facilities were initially

installed, has resulted in the industry being stthje logistical challenges. This has
resulted in the counter intuitive situation wherastern Australia is both an
exporter and importer of propane and an exportebutdne. A similar situation

exists in Western Australia, although imports obgane are relatively small and
infrequent depending on any supply disruptions fRBhKwinana and Wesfarmers.

In addition to the special requirements for thedpiciion and shipping of LPG, the
facilities to load, discharge and store refrigedtatemi refrigerated and pressurised
LPG is also quite specialized and expensive. Intralia, refrigerated LPG is only
available from

the BHP-Billiton/Esso facility at Long Island Poi(tIP) at Westernport in
Victoria,;

Santos at Port Bonython in South Australia;

BHP-Billiton/BP/Shell/Chevron/MIMI/Woodside at Katha in Western
Australia; and

Wesfarmers at Kwinana, Western Australia.

These facilities involve significant cost to comsftr and maintain the storage, as
they are cryogenic facilities.

LPG storage both at the production facility andtla receiving terminal is
expensive due to the higher quality and volumestetl required to contain it
compared to other petroleum products. Due to tleste factors, producers and
distributors usually tailor LPG storage to just mefftake and delivery parcel size.

LPG storages are constructed in the form of laefdgerated tanks compatible
with offtake and delivery by VLGC or in smaller perirised tanks, spheres or
bullets for offtake by pressure or semi-refrigedatessels.

The refrigerated LPG is then stored in special lated storage tanks, usually
approximately 12,000 tonnes capacity, similar & ghown in Figure 5.2.
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Figure 5.2
REFRIGERATED LPG TANKS

Source: Santos.

The LIP, Port Bonython and Kwinana facilities alsave the ability to produce,
store and load pressurised LPG for domestic markdtsvever, only LIP and
Kwinana can ship pressurised LPG. To load pressairlsPG onto a ship, the
refrigerated LPG must be reheated to ambient testyper. As the LPG is re-heated
it expands and must be contained in special prisgsustorage tanks, often called
“bullets” or “cigars” of approximately 200 tonneapacity, similar to that shown in
Figure 5.3. All domestic LPG producers are capalfléoading pressurised LPG
into trucks for delivery to traditional and autogaarkets.

Figure 5.3
PRESSURE LPG TANKS

Source: G. Miles, Elgas Dandenong.
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Elgas has several pressurised tanks (Horton sphatets Dandenong facility
(Figure 5.4).

Figure 5.4
HORTON SPHERE

Source: Superstock.

The largest LPG receiving facility in Australia ke Elgas propane Cavern in
Sydney. This facility was built at a cost of $190lion and stores 65,000 tonnes of
propane in a cavern that was constructed undergedainy in New South Wales. It

keeps the propane as a liquid by combination dfictpiand pressure. This facility

can only export pressurised LPG. A schematic ofElgas Cavern is shown in

Figure 5.5.

Figure 5.5
ELGAS CAVERN SCHEMATIC

Source: Oil and Gas Journal.
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LPG import facilities in Australia other than thégis cavern, Origin’s Brisbane
floating storage and Wesfarmers Kwinana facility all small-pressurised facilities
with limited capacities. Details of these faciltiare included in Table 5.4.

As a consequence of storages being usually cotestiwtose to parcel size and
LPG ships being expensive, scheduling of LPG o#ftak imperative. If an
expensive LPG vessel is delayed waiting for pradacthe exporter can be subject
to large demurrage claims. Conversely, if the Jeskes not arrive in time,
valuable LPG and potentially oil and gas productian be lost.

Domestic infrastructure

The high cost of LPG infrastructure (tanks, trucl@ading facilities) and the
comparatively small butane market has meant that istorage facilities post the
point of production do not have butane storage.
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Table 5.4
DOMESTIC LPG INFRASTRUCTURE

Owner / Capacity

No. of Tanks Product

Operator (tonnes)

NEW SOUTH WALES

Receiving

Botany Origin Energy 18 Pressure 4,500 LPG/Propylene
Botany Elgas 1 Cavern 65,000 Propane
Botany Qenos 1 Refrigerated 7,200 Propane
Botany Qenos 1 Refrigerated 7,500 Butane
Botany Qenos 1 Refrigerated 4,000 Ethylene
Total 88,200

Production

Clyde Shell Pressure 1,275 Propane
Clyde Shell Pressure 1,900 Butane
Kurnell Caltex Pressure 2,000 Various
Kurnell HCE 2 Pressure 200 Mix
Total 5,375

NORTHERN TERRITORY

Receiving

Darwin Kleenheat 4 Pressure 1,000 Propane
Total 1,000

QUEENSLAND

Production

Pinkenba BP 8 Pressure 520 Propane
Pinkenba BP 3 Pressure 1,580 Butane
Lytton Caltex Pressure 900 Various
Total 3,000

Receiving

Lytton Energex 2 Pressure 500 Propane
Pinkenba Origin Energy 10 Pressure 1,700 LPG
Colmslie Exxon Mobil 2 Pressure 130 Propane
Pinkenba Shell 4 Pressure 1,000 Propane
Cairns Origin Energy 10 Pressure 2,500 LPG
Gladstone Origin Energy 4 Pressure 1,000 LPG
Townsville Origin Energy 5 Pressure 1,250 LPG
Total 8,080

SOUTH AUSTRALIA

Port Bonython Santos 2 Refrigerated 42,000 Propane
Port Bonython Santos 2 Refrigerated 31,000 Butane
Port Bonython Santos 2 Pressure 240 Propane

TheAllen ConsultingGroup 51



REPORT FORACCC ON LPG BENCHMARKS

Owner /

Capacity

Operator No. of Tanks (tonnes) Product
Port Bonython Santos 2 Pressure 240 Mix
Total 73,480
TASMANIA
Receiving
Bell Bay Exxon Mobil Pressure 1,000 Propane
Devonport Origin Energy 5 Pressure 1,350 Propane
Hobart Origin Energy 10 Pressure 1,800 Propane
Total 4,150
VICTORIA
Production
Dandenong Elgas 2 Horton Sphere 2,000 Propane
Dandenong Elgas 1 Horton Sphere 1,000 Butane
Westernport Exxon Mobil 3 Refrigerated 36,400 Propane
Westernport Exxon Mobil 4 Refrigerated 61,500 Butane
Westernport Exxon Mobil 5 Pressure 600 Propane
Westernport Exxon Mobil 5 Pressure 600 Butane
Geelong Shell Pressure 1,100 Propane
Geelong Shell Pressure 7,000 Butane
Altona Exxon Mobil Pressure 1,100 Mix
Lang Lang Origin 3 Pressure 900 Propane
Lang Lang Origin Pressure 445 Butane
Lang Lang Origin Pressure 250 LPG
Otway Woodside Pressure 400 Propane
Otway Woodside Pressure 400 Butane
Total 113,695
WESTERN AUSTRALIA
Production
Dampier Woodside 1 Refrigerated 32,000 Propane
Dampier Woodside 1 Refrigerated 42,000 Butane
Kwinana BP Pressure 1,100 LPG
Total 75,100
Production/receiving
Kwinana Wesfarmers 2 Refrigerated 26,000 Propane
Kwinana Wesfarmers 1 Refrigerated 13,000 Butane
Total 39,000

TOTAL AUSTRALIA 411,080

Source: ALPGA & Origin.
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The combination of supply, demand and infrastructssues result in the following
broad statements about the Australian LPG market.

Australia’s LPG production of 2.9 mmtpa is approately 50% propane (1.45
mmtpa).

Australia’s LPG demand of 1.8 mmtpa is more tha¥o&bopane (greater than
1.45 mmtpa).

Gippsland and NWS LPG producers do not have sefficstorage to fully load
a VLGC of butane for export. As a consequence, tlenerally export LPG in
combinations of 33,000 tonnes butane and 11,00te®propane.

The import receiving terminal in Sydney and the lfendpressure” locations in
northern Queensland and Darwin can only receivepgme. The VLGC in
Moreton Bay can receive butane, but does not disekoof market demand.

The above factors have to be considered in any adsgn between trade in LPG
with other petroleum products such as petrol aedaliwhere storage is cheaper to
construct and more widely available with conseqeasier scheduling.

5.7 Future supply balance

The ALPGA Supply/Demand study released in late 20@Rided forecasts of the
Australian supply/demand balance to 2018 and cdeduhat:

Western Australia and Victoria are to remain exgrtof LPG over the
forecast period.

Queensland, Tasmania and New South Wales to regmadmporters.

South Australia to become a net importer earlyhe next decade as Cooper
Basin LPG production reduces.

The southwestern corner of Western Australia mapime a seaborne importer
of LPG as more LPG is extracted at the NWS projedlowing the
commissioning of the "5 LNG Train and % LPG Fractionation plant. At
present, Wesfarmers is relying upon wet gas floasfother gas fields into the
Dampier to Bunbury pipeline such as Harriet, JolhooRes, and Reindeer for
its feed gas. It is unclear whether this will be@uite to service the Western
Australian market in the future.
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Chapter 6
Australian LPG pricing

6.1 Import parity and export parity prices

Import Parity Pricing (IPP) refers to the valueaotinit of product (for example,
propane in $US/tonne) bought from Saudi Arabia amatlied (in Australian
currency) at a geographic location of interestimitmporting country (for example,
Sydney).

Export Parity Pricing (EPP) refers to the valueaoproduct sold at a specific
location in a foreign country (for example, butaoéd in Japan), but valued from a
specific location in the exporting country (for exale, Port Bonython).

6.2 Pricing of LPG in Australia

Australian LPG pricing is based on term contracdmeen buyers and sellers.
These contracts are usually of twelve month dumatichere is very limited spot
pricing or trading of LPG.

Term supply contracts for domestic LPG

Contracts are usually negotiated in the fourth guasf each calendar year for the
next calendar year. The distributors approachetl producers and seek the lowest
prices. For each producer, it is important for ¢stest offtake purposes that its
customers are provided with competitively priced@.Rf they are not, they will
potentially lose market share in the wholesale ratail markets and not be able to
maintain their delivery obligations.

Hence producers are committed each year to matcipetitor supplier prices. For
automotive LPG, final term contract prices havé¢oconsidered on an Australian
cent per litre basis.

Due to propane use as an automotive fuel as welthasisual mixture of 50%
propane and 50% butane, it is important that theepof propane mainly used in
domestic applications does not move out of aligrtreéth the price for the 50/50
automotive mixture on an Australian cent per I{gpl) basis.

In Victoria, producer wholesale automotive prices determined by competition
between five supply sources and propane importedi¢in the Port Botany cavern.
Delivery is direct from the producers’ terminal gab the forecourt usually in
economic B-Double trucks.

Victoria enjoys a surplus of LPG which it exportaimy to Japan. It is more likely
that domestic wholesale prices will move towards pinoducers’ EPP alternative
when supply is “long” (excess supply in the dontestarket).

It is the Australian importers’ term supply prid¢et local producers will attempt to
estimate in pricing their LPG. These term contraats re-tendered and/or re-
negotiated in the fourth quarter of each calendsar yor the following calendar
year.
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Supply to the regions in shortfall is serviced tlgl storages owned by the
importers in NSW, Tasmania, Queensland and thendortTerritory.

Term supply contracts for imported LPG

Both major East Coast importers (Elgas and Origaguire their LPG under term
supply contracts. This is because of their negarévide security of supply of the
propane necessary to meet domestic heating andngoakeds in the importing
regions and to ensure security of supply to senvieg investment in infrastructure.
To this extent, they share characteristics of Hmadese and Korean importers who
secure their LPG under term arrangements to asspdy security.

Elgas and Origin source propane for the Botany rag€lgas) and into an on-site
VLGC anchored in Moreton Bay (Origin). Elgas andigdr independently
negotiate supply contracts with international LR&dérs. Geogas is the current
supplier to both. Geogas is a large LPG trader egilipped with high standard
VLGCs and awareness of LPG supplier logistics. @eagupplied approximately
400,000 tonnes (10-12 cargoes) and 100,000 toArégr@ansfers of 10-30 k tonne
parcels) in 2007 into Sydney and Brisbane respagtildp to 100,000 tonnes of
propane imported into the Botany cavern was sulmsgtyu exported to New
Zealand for supply of their domestic market. Whiee New Zealand Kupe field
commenced production in 2008, this trade stoppekeMsupply is required into
Brisbane, Geogas will offload one or two comparttedi1l,000 or 22,000 tonnes)
from a VLGC cargo destined for Sydney.

Geogas negotiates annual contracts to supply Edgab Origin on a fixed
differential above the Saudi propane CP. Geogasagemthe price exposure and
price to Elgas and Origin on a “month of liftinga&is. Geogas commits to maintain
adequate inventory to meet the customers’ requinésndhe timing and volume of
the deliveries is at the discretion of Geogas. fitpane is effectively priced at the
time it is drawn out of the storage and sold towthelesale customer, not when it is
supplied into the Botany or Brisbane storage fgcilceogas manages the market
risk associated with the timing of the price whaeyt purchase the cargo (from
Saudi Arabia or another producer) and the time wtien customer (Elgas or
Origin) draws the propane out of the storage aaBpbr Brisbane.

To the extent possible, Geogas attempts to tramlendrthe obligation to supply via

the multiple supply (purchase) and freight (termartér and spot) agreements
Geogas have in place with various producers angt@hiners. Elgas and Origin

receive propane on a delivered basis thereforeuptoiitle and risk transfers to

them at the loadport. The customer pays the casisafance to protect against loss
at sea and environmental exposure.

To be able to offer security of supply at a fixegmium for the duration of the
annual contract, Geogas enters into term chartangements with ship owners.
This has the effect of fixing the freight cost ftre duration of the supply
commitment.

It is assumed that the Geogas contract includesaayimto reflect the price
exposure and costs that they incur in fulfillingstikontract. This is likely to be a
few dollars per tonne.
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Given the unusual nature of the Australian requinetn few suppliers have

sufficient storage to fully load a VLGC with progarSaudi Arabia’s Ras Tanura
loadport is probably the only location that canulady load propane cargoes of
this size. It is likely that they impose a “secyiif supply” premium to reflect this

situation. Alternately, Geogas sources the propmom separate Middle East
supplies to be able to aggregate sufficient profana full cargo, but this involves

two-port loading and consequential higher costs.

Elgas and Origin incur all additional costs pot #rrival of the ship at Botany or
Brisbane. These costs include port fees, costsiassd with operating the terminal

and a fee to recoup the cost of storage facilitythe case of Origin at Brisbane, this
is the cost of annual charter of the on-station @.Gn the case of Elgas, this
supports the investment made for the constructfdheocavern. The fee to recoup
the cost of the storage facility is necessarilkeih to the throughput of the facility

(i.e. the more volume that the cost can be amalrtégminst, the lower the cost per
unit). A consequence of the loss of the New Zealwldme as Kupe production

commenced was that the Botany storage fee incresgeificantly.

The security of supply motive also explains themteshipping arrangements
supporting these contracts. The importers assueendblves that the supply
contractor has access to both secure LPG supplhadiebt of tankers owned or
chartered on a long-term basis. They would not @tceepply arrangements based
entirely on spot LPG availabilities and spot chéamggof LPG tankers.

Secure term suppliers to Australian importers nmalsb be able to meet tight
delivery schedules as well as stringent operatiamal safety requirements. They
cannot afford late delivery of the product giver tkey role LPG plays in both
traditional and automotive markets in the importiagions.

Term supply contracts for exported LPG

Australian producers of LPG with exportable surpiismore often than not cannot
meet the importers’ timing requirements for marohivery. Even if economic
delivery from the NWS was possible, the timing bé ttight loading “windows”
discussed in Chapter 5 is unlikely to match the drtgrs’ delivery date
requirements.

A similar set of conditions face the exporters frone Gippsland field. Their
propane production is now more subject to the vagasf natural gas production
and their export availabilities are difficult toealictably schedule within the lead
times desired by the importers. Storages are ase than the 85,000 tonnes
initially provided at Westernport due to a tankurbishment programme now being
undertaken after some 35 years of service. Theecuesice of this is that, while
domestic sales should consume all propane, expbpsopane will continue until
at least 2010 for the following reasons:

Limited butane tankage to load a full 44,000 toiihékT) vessel of butane
only. This has been particularly limiting from 12807 until at least mid 2010
due to a large butane tank being out of servicenfamtenance. As a result
11-22,000 tonnes of propane is required on eacbrexpssel to avoid costly
deadfreight, unless a suitable co-load opportunity bandentified.

Export customer preference for one compartmenOQQlLfonnes) of propane,
primarily due to limited butane receipt tankage.

TheAllen ConsultingGroup

56



REPORT FORACCC ON LPG BENCHMARKS

High cost of coolant/cooling time for full 44,008nnes butane cargoes.

With the return of the large butane tank in 201@ despite a smaller tank possibly
being taken out for maintenance at that time, aigiéoh in propane exports is
likely. However, the above issues will still lingbility to load 44,000 tonnes butane
cargoes.

It is thus extremely difficult to align the avaiifities of Australian producers’
VLGC exports with the Australian importers’ deliyerequirements on a reliable
and consistent basis. The importers thus seektimalugh economic VLGC sized
deliveries from overseas sources such as Saudia\eaid to a lesser extent, the
UAE, which have constructed large “tank farms” agane storage suitable for the
large volume of exports they perform to Far Easteistomers.

Flexible loading date ranges able to closely meetAustralian importers’ delivery
dates are available from the Middle East suppliers.

6.3 Regional pricing

The producer or importer pricing basis for auton®tiLPG throughout Australia
varies between IPP to close to EPP. In generd,|#ads to relatively high gross
indicative margins above the benchmark prices fopane and butane in regions
where delivery costs are high such as North andtir@le@ueensland to lower
margins approaching EPP in Victoria.

New South Wales/South-East Queensland market

For the market from South-East Queensland to nortkéctoria, the determining
cost is the cost of importing propane from foregyppliers. Currently, this is the
Saudi propane CP plus the costs of delivery by VL®G the large Port Botany
cavern plus terminal and handling charges and maifgue to the economy of
VLGC delivery and the economies of scale affordgdh®e cavern, this is lower
than the imported cost of propane delivered fromatfhg storage into small
pressure storages on the Brisbane River.

Propane from the Port Botany cavern can and doespe® into southeast
Queensland and northern Victoria and sets a ceitmgdomestic producer

automotive LPG prices in those regions. Sydney Bnisbane refineries that sell

LPG for automotive use into this region, would arghat, because LPG is short
and has to be imported, the “market clearing” pgheuld be the estimated import
cost of propane.

Brisbane refineries manage surplus butane emanétinmg the requirement to
reduce the vapour pressure in petrol by shippinglss butane (particularly in
summer) to the Pacific Islands. The Kurnell refinalso does this. LPG pricing in
the Pacific Islands is based on butane and profandi contract prices.

Other options for surplus butane from refineriesAunstralia include its use as a
petrochemical feedstock or as a refinery fuel acplof purchased natural gas.

Northern Queensland market

North and central Queensland are supplied by ephessure ship loading from
Origin’s floating storage at Moreton Bay (near Bese), or by road tankers from
the Brisbane refineries or Surat Basin domestidycton.
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Market size and infrastructure factors explain wdytomotive LPG prices are

higher in northern Queensland than in southeaseland, NSW or Victoria. The

wholesale price of autogas sourced from these smatine terminals sets the
import parity price against which the LPG delivetgdroad tanker has to compete.
Both are high cost supply lines compared to theseailing in the other East Coast
automotive LPG markets.

Domestic suppliers seek to match the price of prepaelivered into the marine
terminals. The closest domestic producers arertfal $ield LPG extraction plants
based on the Surat Basin and the two Brisbaneergm These suppliers produce
an autogas mix that includes butane. They seeki¢e putomotive LPG delivered
by road into north and central Queensland at jesvio the cost of propane on a
cent per litre (cpl) basis.

Refineries generally price automotive LPG at therage of butane and propane CP
plus or minus a margin targeted to penetrate desmarkets. Where marine
delivery of propane is the competition, they wolié&/e to discount the price by the
ratio of the specific gravity of the autogas mixided by the specific gravity of
propane to account for the lesser amount of lipes tonne in the autogas mix
relative to propane. A tonne of propane equatewdand 1970 litres whereas the
autogas mix yields 1865 litres per tonne (assuraib@/50 blend).

Northern Territory market

Origin supplies the bulk of the Northern Territatgmand by selling to Kleenheat
by pressurised ship delivery from Brisbane intodfleeat’'s Darwin storage. The
Kleenheat storage has a capacity of 1000 tonnesording to the ALPGA 2008

Supply and Demand study, Northern Territory consionpis 11,000 tonnes or
approximately 30 tonnes per day, although some ddnmathe southern portion of
Northern Territory may be supplied by road fromtFRmnython. It is also possible
that propane is imported from Asia on small pressships. Assuming a
requirement to hold a minimum storage buffer atvibaof approximately 10 days,

the maximum parcel size of delivery would therefbee approximately 700-800
tonnes. Origin effectively supplies Darwin as pafttheir northern Queensland
“milk-run”, although the cost of delivery must be@napetitive relative to road

delivery from Port Bonython or delivery from Kleezdt's Kwinana terminal or

direct importation from Asia.

Victorian market

In Victoria, competition between producers and in@s has maintained
automotive LPG prices at or below the estimated|&?Bl at Port Botany on a cent
per litre basis and has reduced producer autombf\ pricing levels to closer to
EPP on a US dollars per tonne basis.

The refineries as well as the Otway and BassGas pfefects in Victoria do not
have export capability. They seek to assess firsdlfled market levels for each
contract year in pricing their LPG into both hegtemd automotive markets. They
thus discount their automotive LPG below the lewssassessed such that their
product will be purchased by distributors aheathefLPG produced by the export
capable customers.
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These producers are constrained by the LPG staregjtable to them in terms of
days of production to seek flexible and reliabl&aders with wide access to the
providers of LPG road tankers. At times of higheart expected LPG supply for
example, due to a surge in natural gas producti@t times of quiet demand, they
may further discount from these levels to cleairth®G into both heating and
automotive markets.

South Australian market

Given such LPG supply pressures in Victoria, moR&Lis now moving by road

into South Australia especially from the Otway patjplacing more price pressure
on South Australian producers. These producerseapmort capable with high

storage to now reducing production ratios and wadtl discount below EPP ex
Port Bonython. Thus South Australian wholesale motove prices would be set
between IPP delivered from Victoria to major auttire@markets in Adelaide, less
road transport costs from Port Bonython and theyers’ EPP.

Tasmanian market

Tasmania imports all of its LPG from Victoria afai$ consumers there will face a
Tasmanian wholesale IPP comprising the FOB prid&/'edternport plus sea freight
in small pressure ships or on barges plus storagd&andling costs.

Western Australian market

There are four main sources of LPG supply in Westarstralia. The NWS Project
at Karratha, Wesfarmers LPG plant, imports into #fesers marine facility at
Kwinana and the BP refinery (also at Kwinana).

The NWS produces LPG from the NWS LNG and Doméstas (Domgas) Project.
Due to the storage and operational constraintausssd in Chapter 5, this LPG is
entirely exported to Japan and China. Exports bi720ere approximately 850,000
tonnes and this is expected to increase to oveitlibmtonnes per year from 2009
mainly due to expansion of LNG production and adddl LPG fractionation
capacity.

The NWS Domgas joint venture partners (Domgas BAf@)bound under Western
Australian legislation to deliver gas into the Daengo Bunbury Pipeline (DBPL)
within a maximum and minimum heating value requieats. In the period from
1987 to the early years of this decade, they wersd by an agreement to inject
more propane-rich LPG into the DBPL than was nengs® meet the minimum
heating requirement so that the Wesfarmers LPGt @ieukwinana could supply
domestic market demand for propane and to enabéednomic operation.

Pricing of natural gas in WA is based on the deédecalorific value of the natural
gas. Under this arrangement, the NWS Domgas JVR wable to obtain some
incremental value for the LPG contained in the Dasmput this remained far lower
than the value of LPG which could be extracted frim@a NWS gas streams at
Karratha.

The commercial agreement for additional injectidrLBG by the NWS Domgas

JVP into the DBPL was not extended beyond 2005 faviers has since relied on
other producers of natural gas into the DBPL foiGLfeedstock for their plant.

Wesfarmers’ Annual Reports indicate that the prtidnof LPG from their plant at

Kwinana has reduced significantly in recent years.
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The BP refinery produces relatively stable levdld.BG except in periods where
extended refinery maintenance is required.

Seaborne LPG imports were required into Kwinana2@06 due to refinery
maintenance and in 2008 as a result of the fiteeaVaranus Island gas plant.

The Wesfarmers facility at Kwinana is capable ahbexports and imports of LPG.
From total WA exports of 955,000 tonnes in 20068lz@wn in ALPGA study some
850,000 was exported from the NWS. Thus Kwinana&zpn 2006 are estimated
at approx 100,000 tonnes however 16,000 tonnes wgrerted in 2006 according
to ALPGA data.

From 2009, it is possible that exportable volumesnf Kwinana will reduce even
more given the deeper LPG fractionation availablthea NWS project and further
seaborne imports may be required.

These imports cannot be performed in fully ladenG@s due to draught

limitations. It is likely that an actual IPP highitian that at Port Botany (which can
accept full VLGCs) may be required at Kwinana dej»eg on demand and local

supply trends.

Supply of LPG from Karratha to Kwinana is usualbt attractive because:

The southwest of WA requires propane to supplytriditional market. Due to
the high cost of construction of storage, mostndldocations only have
propane storage. As a consequence, propane isfosdmbth the traditional
market and automotive LPG.

NWS is butane-rich. NWS production is 45/55 witlopaine production of
approximately 1300 tonnes per day.

Propane storage at Karratha is 26,000 tonnes ftmerabout 3-4 days between
“parcel size” of 21,000 tonnes and tank-tops. Tine period is too narrow to
schedule/sell to customers unless they have a fergeof vessel under their
control.

Middle East producers have more storage, and threrefin offer more flexible
loading windows.

NWS producers would be exposed to offtake riskbely were to sell to Kwinana.
A minor delay in shipping would result in the reguient to suspend production of
all gas and oil production. The alternative of shlimg to “short-load” a ship (i.e.
load only say, 18,000 tonnes) or schedule for earlyal as a buffer against
potential tanktops (i.e. plan to incur demurrageyld result in the delivered price
of NWS propane being unattractive relative to MaBast supply.
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6.4 International freight cost

Freight from the Middle East to Australia

The average rate for a VLGC from the Middle EastJapan in 2008 was
$US42.30/tonne. This was similar to the 2005-20@3rage of $US42.00/tonne.
By adjusting for the number of sailing days betw&enMiddle East and Australia
relative to the Middle East to Japan, the MiddlstHa the East Coast of Australia
average freight for 2008 was $US46.20/tonne. Thapaoable rate in the first
quarter of 2009 was approximately $US17.75/tonmenfrared with a Ras Tanura
— Japan average of $US16.25/tonne).

Table 6.1

INDICATIVE VLGC FREIGHT CALCULATION

Voyage time at Ratio to ME to Freight rate
13 knots (days) Japan (US$/tonne)
ME to Japan 21.5 42.30
ME to Sydney 234 1.09 46.20
Westernport to Japan 15.6 0.73 30.90
Dampier to Japan 12.0 0.56 23.70

Source: WLPGA, World Distance Tables, internal analysis.

Freight from Australia to Japan

The freight saving for propane and butane cargdé¢8 product ratio) from
Westernport to Japan is an average of $US11.4@toslative to Middle East to
Japan (based on “normalised” freight for 2005-2@08rage), but only a few
dollars in the first quarter of 2009. The 2005-2@@@rage could be described as
corresponding to close to the long-term averagd obsmodern VLGC ships.
Westernport producers can charge a premium oflelred on FOB sales to Japan
and still be competitive relative to Saudi prodomstiBackhaul opportunities from
having VLGCs regularly coming to the East Coasthwihports of propane for
Sydney and Brisbane potentially offers additiongdgsort.

On this basis, the indicative EPP for Gippslanddpoers until recently was the
Saudi CP plus a premium of $US5-15/tonne. At ctrngiernational spot freight
rates, this premium may have been virtually elirteda or at least significantly
reduced.

For exports of propane and butane cargoes (2/@) istm Dampier to Japan, the
saving in freight should be an average of $US1&66k (based on “normalised”
freight), however premiums of this level are uspatiot achieved due to the
operational and scheduling constraints.

In normal periods, NWS sellers probably achieve F@iBes of Saudi CP parity or
up to a premium of $US5-10/tonne. The current freigarket may have reduced
these prices by $US5-10/tonne.
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6.5 Import parity pricing

Propane imported into Australia (and costed exagt®y is priced at the Saudi
Aramco contract price plus a premium.

The premium for each location is the sum of factocduding a product premium,
freight, insurance and loss, port fees, storage laodl terminal fees. The IPP
components for each location are different due rimue nature of each import
facility.

On the East Coast of Australia, propane can be iitegoon VLGCs. Elgas has
propane delivered into their purpose built 65,00Ane cavern in Port Botany.
Origin has propane delivered into a floating VLGIGrage facility off Brisbane.
Both companies have negotiated a supply contrachabthe supplier (Geogas)
delivers the propane and guarantees to keep drcettek level in the receiver's
storage. Both Elgas and Origin supply propane &@h lbraditional and automotive
uses and need to maintain sufficient stock leveBrisure no stock-outs, especially
for traditional customers who use it for cookingdameating and may not have
alternative sources of energy. It takes 24 daywiteg a cargo of propane from the
Middle East to Australia. As a result, there i®assecurity of supply component in
the term import supply contracts.

For the LPG imported into Perth (when required) Badwin on smaller (and more
costly) pressure or semi-refrigerated ships, thplsuprice is much higher. Imports
into Kwinana are most likely secured on a spotdbfsim Asia. As a consequence,
import costs would be subject to large variatiomniiin is usually supplied by
Kleenheat via coastal pressurised ships from Osdioating storage off Brisbane.

Table 6.2 shows an estimate of the different coraptthat in addition to CP
make up a term import supply cost for the diffeiemport facilities in Australia.

Table 6.2

INDICATIVE IPP CALCULATION s— US$/TONNE

Brisbane Kwinana
VLGC

Freight — VLGC, $46.00 $51.00 NA $51.00

Freight — Pressure NA $44.00 $110.00 $189.00,

Insurance/loss $1.00 $2.00 $1.00 $2.00

Port fees NA $7.00 $4.00 $7.00

Storage & terminal $90.00 $101.00 $49.00 $50.00

fees

Supplier marging $2.00 $2.00 $10.00 $2.00

Total CP plus $139.00 $207.00 $174.00 $301.00
Notes:

1. The freight calculation is based on the average of the 2005-2008 spot market rates. This reflected a
“normalised” market that was probably near the long-term average rate required to justify construction
and operation of modern VLGC ships. Our assessment is that this rate is likely to be indicative of the
freight included in the current Geogas contracts with Elgas and Origin. The spot freight rate since mid-
2008 has been significantly below these levels. It is possible that this will be reflected in the contracts
when they are re-negotiated in late 2009, but it is unlikely that spot market rates will remain this low
indefinitely because they do not provide a sustainable revenue for ship owners.
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2. Darwin freight assumes delivery via Brisbane.

3. Storage and terminal fees are difficult to separate without actual data.

4. The “supplier margin” reflects an assessment of the combined margin associated with the requirement
for “propane only” imports, a requirement for security of supply to service the traditional market and a
margin to reflect trading risk and service.

5. See Appendix A.2: Import Parity Calculation for explanation

Source: Market discussions and internal analysis.

Given the above information, the IPP for LPG in thaka is:

IPP = Saudi CP + freight + insurance and loss fag® and terminal fees
supplier margin

Based on average Saudi CP for propane and freigitt the period 2005-08, the
“landed price” of LPG in Sydney is estimated in Teab.3. The Saudi CP is the
major component of the IPP of LPG at about 80 pet.c

Table 6.3

INDICATIVE IPP CALCULATION — SYDNEY, 2005-08 AVERAGE

TheAllen ConsultingGroup

US$/tonne Aust cpl % of total

Saudi CP 576 36.7 80.6
freight 46 29 6.4
storage and terminal fees 90 5.7 12.6
insurance and loss 1 0.1 0.1
supplier margin 2 0.1 0.2
Total 715 455 100.0

Note: Average USD/AUD exchange rate of 0.80

Source: Market discussions and internal analysis.
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Chapter 7
Conclusions

7.1 The appropriateness of the Saudi CP as a pricin g basis

There are a number of important differences innie¢hodology and application of
the Argus CFR FEI and the Saudi CP.

Saudi CP is a spot market driven contract pricesigoply agreed between
security of supply conscious buyers and offtakesisier sellers.

Japanese and, to a lesser extent, South Koreamshiigee invested heavily in
establishing fleets of LPG ships to transport thedpct in a safe and timely
manner. These buyers rarely buy on a “deliveredCIeR-basis.

In recent years, Chinese demand has become mareénamt. These buyers are
less security conscious. Additionally, productiamni Qatar and Iran has
resulted in more LPG being sold on world spot merke

Chinese importers (unlike those in Japan and Kdnaag been most active in
purchasing their LPG from the spot market on aveéedid basis.

Around 80% of international LPG sales in Asia coué to be conducted under
contracts that use Saudi CP as a pricing basis.

It is unlikely that an Australian importer (Elga®rigin, Wesfarmers) has
purchased on a CFR FEI basis.

The published price indices by Argus (and Platte)lmsed on a small number
(approximately 4-8 cargoes/month) of observed delid sales mainly into
China and include spot market LPG freight fromNhddle East.

The Argus CFR FEI is an assessment of market vales actual number of
“deals done” is small (about 1-2 per week) andabeuracy of the reporting is
dependent on the ability of the journalist to casvand assess the market.
Buyers and sellers often have a vested intereshenprice being reported
favourably to them. Evidence of the subjectiveridssssessments is that Argus
and Platts will occasionally make significantly fdient price assessments of
the market level.

These journalistic quotes are sometimes prone {tatility that might be
unrepresentative of the actual market. With so fawtual deals being
completed, “market assessments” are often donmpleid market levels based
on prices in other markets (either locations, ¢atree to movements in other
hydrocarbons like naphtha or oil).

The comparative quality, location and shipping éssthat pertain to the sales
that form the basis for the Argus CFR FEI and farsthalia are sufficiently
different to render the CFR FEI non-representdtiveéhe Australian market.

The use of daily Argus CFR FEI price indices (eifénwas adjusted for the freight

differential to Australian import locations) in thicing of Australian automotive

LPG would not be appropriate. The use of the S@&dfor benchmarking purposes
remains preferable.
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7.2 LPG pricing in the Australian market

Australia exports approximately half of its prodont of LPG. In an apparent
paradox, it also imports over 20% of domestic damdarhis means that a large
volume of Australian LPG is sold into, or sourcednf, the international market.
Domestic sellers and buyers are therefore exposednternational prices
irrespective of the prevailing domestic pricing heatology.

Despite the rise of FEI/North Asia pricing, the owkelming proportion of
international LPG transactions executed by Australsellers and buyers are
conducted on a Saudi CP basis.

It is understood that all Gippsland exports to dag@ sold on a Saudi CP basis. It
is also understood that most NWS exports are S@&direlated; the exceptions
being some BP and Chevron exports that are saddGhina. According to traders,
BP corporate is taking active participation in @l@nese market and therefore uses
their NWS equity to support this activity. Santoayrhave sold to a trader on an
equal weighting of Saudi CP and Argus CFR FEI basigcilitate a Chinese sale,
but this is unlikely to be a commonplace basis.

Elgas and Origin source propane for the Botany @aweSydney (Elgas) and into
an on-site VLGC anchored in Moreton Bay in Brisbd@eigin). While Geogas
manage the price exposure and price to Elgas amgin@m a “month of lifting”
basis, the prices are linked to Saudi CP.

Since commencement of exports to Asian customeustralian producers have
been able to capitalise on their advantages oveldMiEastern suppliers. These
have included security of supply from a non-Mid&astern source, reliability of
supply from a politically stable country, locatiadvantage and high quality
product.

Thus, the freight advantage or location differdnt@ contract prices for LPG
exports has usually accrued to the Australian drpor

All sales by Australian producers (both field andfirery production) to
wholesalers are transacted at a Saudi CP related pasis. The benefit of
execution on this relationship is that buyers agllibss are not exposed to basis risk
between international and domestic transactions.

Saudi CP is the least risky floating price positimailable to Australian buyers and
sellers exposed to the international market becAustralian market participants
have little or no power to dictate the pricing lsasi international sales.

7.3 Domestic autogas pricing

Supply, demand and infrastructure issues resuthéncost of supply of LPG into
different Australian marine locations being sigrafitly different. This results in
unique pricing at each location.

Key characteristics of the Australian LPG market ar

Australia’s LPG production of 2.9 mmtpa is approately 50% propane (1.45
mmtpa).

Australia’s LPG demand of 1.8 mmtpa is more tha¥h§Bopane (greater than
1.45 mmtpa)
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Gippsland and NWS LPG producers do not have sefficstorage to fully

load a VLGC of butane for export, and therefore egalty export LPG in

combinations of 33,000 tonnes butane and 11,000e®propane to optimise
freight economics.

Most receiving terminals (the large facilities igdBey and Brisbane that can
receive refrigerated LPG and the smaller pressoeatibns in Queensland,
Darwin and Tasmania) can only receive propane. Enéncan accept butane,
but has no need.

Freight costs are determined by the draft and/orage limitations at the
receiving port. Both will impact on the type (rgferated, semi-refrigerated or
pressurized) and size (i.e. 700—-800 tonnes in Dark®00 — 2000 tonnes in
northern Queensland ports, 22,000 tonnes in Kwirtanap to 44,000 tonnes
in Sydney and Brisbane) of ship used to transpert PG.

Domestic wholesale autogas prices are negotiateddt supply point (LPG plant,
refinery or marine loading facility) at prices thaflects the location advantage or
negotiating position of the seller. Most of the &aBan autogas market has actual
supply costs significantly above export parity pric (EPP) due to varying
infrastructure and distribution costs. Domesticogat prices are currently being
negotiated at price levels between EPP and IPPofinparity pricing).

At the time that the LPG market was deregulatetld@l, almost all LPG demand
was sourced from domestic production. Prices wer@gmally below the
“notional” IPP. The cost was “notional” because #alan facilities capable of
receiving large LPG cargoes did not exist. Notwihsding this, prices were
sufficiently above the export parity price to attrdomestic producers to supply the
local market. This was particularly so during tléel 1990s when strong growth
was occurring in sales of automotive LPG.

The NSW and Queensland markets

An element of competition emerged in 2000 when &lgammissioned its Botany
import terminal (the Cavern). This provided an tedt rather than “notional” IPP
ceiling to Australian producer prices. (Similarlthe Origin “floating storage”
VLGC vessel anchored in Moreton Bay since 2008cheated an “actual” IPP.)

The Victoria market

The commissioning of the Yolla (BassGas) and Otfielgs off Victoria in recent
years has created downward price pressure in tlodesdde market. The market
imperative for these projects is to maximize ndtgess production. The operators
are therefore loathe to shut-in the fields due R&sLtank-tops. These fields do not
have a marine delivery alternative and rely totalhlycustomers to make available
sufficient trucks to ensure the plant does not berdank constrained. The most
effective method of achieving this is to price theG at a lower price than the
larger producers. As a consequence, market pracdsHG in Victoria have moved
closer to EPP than IPP.
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The South Australia market

Given the LPG supply pressures in Victoria, mor&LiB now moving by road into
South Australia especially from the Otway projddiis places more price pressure
on South Australian producers. The Cooper Basiexjgort capable, and due to
declining production, has a high storage/productaim. Thus, South Australian
wholesale automotive prices are set between:

LPG delivered from Victoria to major automotive reis (i.e. Adelaide), less
road transport costs from Port Bonython; and

the producers’ EPP.

The Western Australia market

In Western Australia, an infrastructure-driven dyparrangement results in the
NWS producers receiving EPP for their entire preidincand southwest buyers of
WA having to pay IPP. The IPP in WA is significgnthigher than the IPP
prevailing in eastern Australia because LPG impmbrieto Kwinana (when
necessary) must be shipped in 10,000-20,000 tosmeelp due to draft limitations.

Supply of LPG from Karratha (the loadport for NW&guction) to Kwinana is
usually not attractive because:

The southwest of WA requires propane to supplytrihditional market. Due to
the high cost of construction of storage, mostrdldocations only have
propane storage. As a consequence, propane is fasdabth heating and
automotive LPG.

Propane production from the NWS is approximatel@Q8nnes per day. The

“workable” storage limit for propane at Karratha26,000 tonnes, therefore

about 3-4 days between “parcel size” of 21,000 ¢ésnand the storage being
full. This time period is too narrow to schedulsade even if the customer has a
large fleet of vessels destined to southwest buyfevgA.

Price relativities
LPG cost differentials between different locatiamne large.

Freight and storage costs for LPG imported into Elgas cavern in Sydney
are calculated at approximately $US46/tonne and9®iS8nne respectively.
After adding in the assumed cost of insurance, fieext and product premiums,
the total estimated cost is $US139/tonne.

The “arms-length” calculated cost of delivery amorage into Brisbane since
Origin commenced use of a VLGC as “floating stofaigeMoreton Bay is
approximately $US68/tonne higher than Sydney or ZD¥&onne because of
the need to transfer the LPG to a pressure shipdétivery into on-shore
storage and annual charter of the VLGC storage ship

Despite higher costs associated with the requirénteeruse smaller semi-
refrigerated or part-loaded refrigerated shipsttiP&iocation relative to the
Middle East and older storage means that freigtitséorage costs are likely to
be only approximately $US35/tonne higher than Sydne
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The calculated cost of delivery and storage fothesn Queensland or Darwin
is more than double the cost into Sydney due tonted to use pressurized
rather than refrigerated ships and smaller stofagdities. The total cost of
delivery and storage could be approximately $US3800k.
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Appendix A
Attachments

Al Glossary of terms

Table A.1

ALPGA Australian Liquefied Petroleum Gas Association

APPI Asian Petroleum Price Index

Argus Argus Media is one of the largest publishers of market information and pricing data in
the petroleum industry

Backhaul After delivery of cargo, a ship must usually sail back to a production location like the
Middle-East to load another cargo. If it is able to load a cargo from Australia to (say)
North Asia, the freight will generally be lower because the ship-owner has avoided the
long trip back to the Middle East.

Baltic Exchange A London-based organisation that provides information on, and markets in, shipping
freight and chartering.

BassGas A gas basin between Victoria and Tasmania.

Botany cavern An underground LPG storage facility constructed by Elgas near Botany Bay near
Sydney

Butane A saturated hydrocarbon gas with the chemical formula C4H10. In conjunction with
propane (C3H8) is collectively known as LPG.

C3 Propane

C4 Butane

CFR A shipping term referring to the arrangement whereby the seller pays for the “cost

and freight” to have the cargo delivered to a specified port. The buyer is
required to pay for insurance.

Commoditisation Is the process whereby increasing trade of a product leads to the creation of a market
with many buyers and sellers actively participating in the process of buying, selling and
trading a “standardised” rather than “differentiated” or unique product.

Cooper Basin Onshore oil and gas basin in South Australia operated by Santos on behalf of partners.

Cost plus A price that is determined by the acquisition cost plus the costs associated with a
specific segment of the transaction.

CP Contract price

DBNGL Dampier to Bunbury natural gas pipeline

EPP Export parity price

FEI Far-East index

Field grade LPG produced in association with oil or natural gas

Flat price A negotiated fixed price.

Geogas A large trader specialising in the LPG industry.

Gippsland An oil and gas basin offshore eastern Victoria

IPP Import parity price

Kt Thousand tonnes

Kwinana Location of the Wesfarmers LPG terminal near Perth in Western Australia
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LIP

LNG

Market maker
MMTPA
Moreton Bay
NWS

Otway

Peak-shaving

Platts

Port Bonython
Pressurised

Propane

Purvin and Gertz
Qenos

Ras Tanura
Refinery grade

Refrigerated

Saudi Aramco

Saudi CP
Semi-refrigerated
SG

Sonatrach

Spot market
Tank-tops

Tasweeq

TC

VLGC

Westernport

Wet gas
WLPGA

Long Island Point. The LPG loading facility associated with the Exxon-BHPB facility on
Westernport Bay near Melbourne

Liquefied natural gas. LNG is primarily methane (CH4) with a very small amount (less
than 4%) of hydrocarbon heavier than methane.

A participant in transaction who takes on risk in the expectation of making a profit.
Million tonnes per annum

Location of the Origin floating storage near Brisbane

North-West Shelf

An oil and gas basin offshore western Victoria.

The process of using short term gas fired power generation to supplement baseload
coal fired power generation to supply peaks in power demand.

Platts is the largest provider of energy news, information and pricing in the petroleum
industry.

The loading facility for Cooper Basin production near Whyalla in South Australia.
LPG compressed to high pressure for storage and transportation

A saturated hydrocarbon gas with the chemical formulaC3H8. In conjunction with
butane (C4H10) is collectively known as LPG

One of the leading market analysts in the petroleum industry.

A petrochemical producer with plants at Altona (in Melbourne) and Botany (in Sydney).
The major oil and LPG load port in Saudi Arabia

LPG produced by refineries

LPG chilled to low temperature to reduce its volume to enable economic transportation
and storage.

The government-owned hydrocarbon company of Saudi Arabia.

The contract price (CP) or official selling price for propane and butane fixed by Saudi
Aramco each month.

LPG at a reduced temperature (but above its boiling point) and high pressure (but below
the pressure needed to liquefy at ambient temperature). The combination of low
temperature and high pressure enables better freight economics.

Specific gravity
The government-owned hydrocarbon company of Algeria.
Individual cargoes available for sale.

A situation when storage tanks are full. This results in field or refinery production being
curtailed until the storage limitation is rectified.

A Qatari government organisation with responsibility to market Qatar’s oil and gas
production into international markets

Time charter. Refers to the periodic (generally a duration of six months to five years)
charter or lease of a ship.

Very large gas carrier. A large refrigerated LPG ship larger than 75,000 cubic metres
capable of transporting more than 44,000 tonnes of LPG.

Location of the loading facility for Exxon-BHPB LPG and oil production from the
Gippsland Basin; also known as Long Island Point.

A gas stream that has a high content of propane, butane and condensate.
World LPG Association
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A2 Import parity price calculation — methodology

Propane can be imported into Australia at nine meaterminals. While all are
capable of importing, most only receive propanecihis shipped from other
Australian locations. In most instances, the redepthis is that the capacity of the
tankage does not enable attractive freight ecoramic

Table A.2
Location Product ‘ Terminal Capacity
Sydney Pressure Propane 65,000 tonnes
Brishane Refrigerated Propane 44,00 tonnes
Floating Storage
Cairns Pressure Propane 2,500 tonnes
Gladstone Pressure Propane 1,000 tonnes
Townsville Pressure Propane 1,250 tonnes
Darwin Pressure Propane 1,000 tonnes
Kwinana Refrigerated Propane 26,000 tonnes
Hobart Pressure Propane 1,800 tonnes
Bell Bay Pressure Propane 1,350 tonnes

The most efficient means of importing propane is\ary Large Gas Carriers

(VLGC), which carry 44,000 tonnes. VLGCs can disgesfull cargoes of propane

to Sydney and Brisbane, and part cargoes at Kwjriartaare not feasible for use at
other locations due to either insufficient storage berth constraints. While

Kwinana is capable of receiving VLGC vessels, itgage limitation may result in

it receiving smaller semi-refrigerated or pres®dismports. For the East Coast
terminals, smaller pressure ships are used, maing;000 cbm (cubic metres) or
2,000 tonnes capacity.

In addition, propane can be trucked from the rangiterminals to most service
stations in Tri Axle trucks (21 tonnes) and to otlgty Gate terminals in B
Doubles (34 tonnes), however this is very expensieans of transportation over
long distances.

East Coast of Australia

The main propane import terminals on the East Caastthe Elgas cavern in
Sydney and the Origin floating storage off Brishane

Elgas runs a tender for the supply of propane e2eygars or so for the supply of
300,000—-400,000 tonnes of imported propane per. yidgag current holder of this
supply contract is Geogas.
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The majority of the propane is loaded on to proptineks through a dedicated
propane truck terminal and used for the domestat autogas markets in NSW.

Until recently, approximately 100,000 tonnes of firepane has been loaded on
small pressures ships for use in the Pacific idaatd New Zealand. Due to new
sources of New Zealand LPG coming on in 2009, ¥oisme of propane export

has been reduced

Origin also currently sources its propane impamsnf Geogas. Origin has arranged
for Geogas to position a VLGC off Morton Bay, ndBnisbane. The propane
supplied to the Origin floating terminal is appnmetely 100,000 tonnes per year.
The propane is offloaded by ship-to-ship transtersmall pressure ships to be
delivered to smaller onshore storage at Pinkenkar(Brisbane) or delivered to
Origin’'s storage in Cairns, Townsville, and Glads&to Additionally, Origin
supplies Kleenheat in Darwin.

All purchases are made on the basis of the Saudinéo Contract Price. The
supplier (Geogas) will have a supply contract wiwudi Aramco or some other
supplier who can supply propane only parcels. Ehipply agreement will not
necessarily be at CP flat and may include a premium

The cost of importing propane to the East Coasbbkas calculated as follows:

Freight - VLGC

Propane ships are mainly chartered on long terneTmarter (TC) basis. However
even though the supply of propane to Australiaoisedon a term basis, the supplier
will have more than one ship and possibly a numtfesupply contracts. To
calculate the IPP it is therefore easier to utilieespot index for VLGCs.

Freight indexes for LPG are published by severghoisations, but they are not as
comprehensive as the Worldscale system used talatdcfreight for oil tankers.
The most commonly used are Platts, Argus and thticEaxchange for Ras Tanura
(the main loading port in Saudi Arabia) to Japamteo The Ras Tanura to Japan
freight rate used in the following import parityl@alations is a normalised rate of
US$42 per tonne. This was the 2005-08 term ArgusiiéZage rate.

To estimate the freight for other locations, ip@ssible use the Ras Tanura to Japan
route as a base and to pro rate the freight coshdéyifferent number of sailing
days to calculate indicative freight for other it

Example:

Ras Tanura to Japan is 22 days, however Ras Tdouydney is 24 days,
therefore an indicative Ras Tanura to Sydney gte i

Ras Tanura to Japan x 24/22 = ~$US46/tonne.

Ras Tanura to Brisbane freight can be calculatec @milar basis and is very
similar to the Sydney rate.

There may be additional costs associated with gumplpropane only cargoes to
the east coast of Australia if it is necessaryotdl from an extra port to source a
full VLGC of propane.
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Freight — pressure

For the delivery of propane from the Origin flogtistorage to their Queensland
marine terminals, Origin has several 5,000 cubitrese(cbm) pressure ships on
time charter. Due to the complex nature of supglypropane to multiple
destinations it is not possible to calculate an fi&®Reach port. It is assumed that a
5,000 cbm pressure ship would mostly be utilisedtfi@ Cairns, Townville and
Gladstone business (2 deliveries on a milk runsopsir month) and another 5,000
cbm pressure ship would be utilized on the north@ueensland and Darwin
deliveries other than approximately 30% of its tifoe the Brisbane deliveries (2
deliveries per month). On this basis, based on20@5-08 average Argus 5000
cbm TC rates, the average cost of delivery of pnepm all locations would be
US$62 per tonne. That said, it is illogical thag ttost of freight from Moreton Bay
to Brisbane is the same as Moreton Bay to Cairh& [PP calculation assumes a
subjective cost of $US44/tonne for Brisbane deleger

Insurance & loss

The supplier of the propane may charge for the @bstsuring the cargo while in

transit. Losses of product may also occur betweamadihg and discharge. A

nominal cost of US$1 per tonne has been used ircdlmilations for the Botany

cavern and US$2 per tonne for Brisbane and Darwicabse each requires an
additional transfer.

Port fees

Port fees are charged at the loading and dischaoges. It is assumed that the
loading port fees are included in the freight cd$te fees charged at the discharge
port include items such as navigation, towage, mgarnmooring, site occupancy,
agency fee, surveying etc. The costs have beemadstl based on Sydney Port’s
costs. The only berth in Port Botany suitable fospane ships is the Dangerous
Goods berth. This berth is a “first come first ggtvberth, rather than a scheduled
berth. As a result, if another ship is on the béstding/unloading, the VLGC has
to wait until it has finished. This delay can addextra $2 per tonne to the cost of
discharging the cargo.

For Sydney the Port fees are based on Sydney &g, dJS$4 per tonne. Brisbane
port costs are assumed to be higher at about UShi#tbecause of the two stage
offloading operation.

Storage & terminaling fee

Elgas invested A$190 million in 2000 to build thegane Cavern at Port Botany in
Sydney. This facility can store 65,000 tonnes afppne and load out propane to
pressure ships and propane road tankers. It igwifto segment the costs (fixed
and variable) into costs associated with storagd anst associated with
terminaling. As a consequence, a total storagetenminal fee has been assessed.
This fee has been calculated at US$90 per tonsedban a throughput of 300,000
tonne and estimated costs and margin. This feesepts an assessment of the cost
of building and maintaining the cavern, operatinghgp unloading and loading
facility and an unmanned truck loading facility.

The Brisbane storage cost is the cost of time ehag a VLGC, operating a ship
unloading and loading facility and a truck loadiiagility. The assessment of this
cost is about US$100/tonne, based on the 2005-@&ge Argus VLGC TC rates
and supply of 50,000 tonnes of propane to Brisbane.
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Suppliers margin

It is highly likely that there is a small margircorporated into the supply contracts
of Elgas and Origin. This margin would reflect assessment of the combined
margin associated with the requirement for “propanly” imports, a requirement
for security of supply to service the traditionadnket and a trading risk and service
margin for Geogas. The quantum of this margin fcdit to ascertain, but would
be comparatively small at approximately US$2/tonne.

Western Australia imports

Freight — pressure

The only terminal that can receive LPG is the Waséas LPG facility in Kwinana.
This facility was originally set up to extract LFfé&m gas from the North West
Shelf, however in 2005 the obligation to supply LR{8h gas terminated.
Wesfarmers imports propane on an “as required’sbdsiere is no facility to load
15,000 cbm propane ships from the NWS and full VL&@not be discharged due
to Kwinana storage and port restrictions.

Wesfarmers has 26,000 tonnes of propane and 13d@d0@s of butane storage
capacity at Kwinana. Production from Wesfarmersipénd BP’s refinery satisfies
WA demand other than in periods of disruptionsperations at the refinery or gas
production). When production does not meet dem@fekfarmers imports propane.
The maximum feasible parcel size that can be st®e#0,000 tonnes due to
tankage limitation. Additionally, vessels largeraththis size are probably not
possible due to draft limitation into the port.

The cost of imports has been calculated at US$EtQqmne, based on importing
the propane from Asia in 15,000 cbm semi refrigegtahips and using the 2005-08
average Argus 15,000 cbm rate.

Insurance & loss

The supplier of the propane may charge for the @bstsuring the cargo while in
transit. Losses of product may also occur betweamadihg and discharge. A
nominal cost of US$1 per tonne has been used ioaleelations.

Port fees

Port fees are charged at the loading and dischaogs. It is assumed that the
loading port fees are included in the freight cG$te fees charged at the discharge
port include items such as navigation, towage, mgarnmooring, site occupancy,
agency fee, surveying etc. The costs have beemadsti based on Sydney Port’s
costs of US$4 per tonne for a 15,000CBM ship.

Storage

The Wesfarmers facility includes extraction, steraand import facilities. The
import facilities were completed in 2003 at a costA$5 million; the cost of
building the original facility is estimated at A$&dlllion. Based on a throughput of
170,000 tonnes (imports and LPG extraction) antinaes¢éd costs and margin, the
storage cost is calculated at US$49 per tonne.

Terminaling fee
The Wesfarmers storage cost includes the termaeal f
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Product premium

Wesfarmers import on an “as required” basis, tlueechire spot rather than term
purchases. Depending on the relative liquidity astdength in the market,
Wesfarmers would be required to pay a premium f@rapane-only cargo. This
premium may be $10/tonne or more. All purchasesnaade on the basis of the
Saudi Aramco CP price, even though the LPG isyikelbe sourced from Asia.

Table A.3

INDICATIVE IPP CALCULATION — US$/TONNE

Sydney Brisbane Kwinana

Cavern VLGC
Freight — VLGC, $46.00 $51.00 NA $51.00
Freight — Pressure NA $44.00 $110.00 $189.00,
Insurance/loss $1.00 $2.00 $1.00 $2.00
Port fees NA $7.00 $4.00 $7.00
Storage & terminal $90.00 $101.00 $49.00 $50.00
fees
Supplier marging $2.00 $2.00 $10.00 $2.00
Total CP plus $139.00 $207.00 $174.00 $301.00

Notes:

1. The freight calculation is based on the average of the 2005-2008 spot market rates. This reflected a
“normalised” market that was probably near the long-term average rate required to justify construction
and operation of modern VLGC ships. Our assessment is that this rate is likely to be indicative of the
freight included in the current Geogas contracts with Elgas and Origin. The spot freight rate since mid-
2008 has been significantly below these levels. It is possible that this will be reflected in the contracts
when they are re-negotiated in late 2009, but it is unlikely that spot market rates will remain this low
indefinitely because they do not provide a sustainable revenue for ship owners.

2. Darwin freight assumes delivery via Brisbane.

3. Storage and terminal fees are difficult to separate without actual data.

4. The “supplier margin” reflects an assessment of the combined margin associated with the requirement
for “propane only” imports, a requirement for security of supply to service the traditional market and a
margin for trading risk and service.

Source: Market discussions and internal analysis.
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A.3 List of interviewees

Table A.4

Argus
Platts
RACV
Elgas
NRMA
Santos
Origin
Exxon-Mobil
BP
RACWA
Woodside
Wesfarmers/Kleenheat
Shell
ALPGA
Vitalgas
Geogas
Caltex
Shell Singapore
BHPB
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