Australian Cr ude Oil Production to Decline 856 over 10 years

On T March 2010, e Federal Government published a néwstralian Energy Resource
AssessmerfAERA). In chapter 3 on oil it coains a graph on future oil productiom page 79.
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Flgure 3.43 Australian oil production outlook from proven hydrocarbon basins AERA 3.43

Note: the production forecast is based on data from an industry survey of producing fields and Geoscience Australia’s assessment of
undiscovered resources in proven basins

Source: Geoscience Australia

https://www.ga.gov.au/servlet/BigObjFileManager?bigobjid=GA16759

What we carsee from this grapfnote the inserted comment is by the author of this paper):

1 Crude oil production from known oil fieldsill dramatically decline by 8% over the next 10
years( 1- (105 + 0.14*152) / 896 0.85)

1 This decline is offset by condensaterh wet gas (mainly in LNG projects) but because of a
lack of condensate splitters in Australian refine€i6%oof this is exported

1 The prospect for new oil discoveries is not very gd@dologically, Australia is better off
with natural gas

Since globabil export volumes are shrinking at the same time (details below), Australia will slide
into a huge oil import crisis. The government hopes-tméitjuids, gasto-liquids and 2° generation

bio fuels will come to the rescue but it is very uncertain whetia will materialize in the quantities
required, at acceptable prices and the timeline dictated by events surrounding the global peaking
oil production.The energy profit ratios of these fuels will be very low:

6/1/2010
Diminishing Returns of Fossil Fuel Energy Invested
http://www.crudeoilpeak.com/?p=909

! https://www.ga.gov.au/products/serviet/controller?event=GEQOCAT DETAILS&catno=70142
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Figure 6: Forecast Australian consumption of petrolewm products (excluding LPG) and forecast of Australian crude
oil plus condensate production rate at various probability levels

aebiouy govergmeat peporEhefollpweng igise wi t

It shows 3 projections up to 2025: P10, P50 and E@6h number denotes the probability in percent

that this projection will actually occurStrangely, the AERA report des not show different
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2 http://www.aph.gov.au/Senate/Committee/rratctte/completed inquiries/2004
07/oil supply/submissions/sublist.htm
http://www.aph.gov.au/Senate/Committee/rrat ctte/completed indries/2004

07/oil supply/submissions/sub127.pdf
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We can see from the graph:

1 The actual crude production curfl@ack line 20062009)has just hit the P90 estimate from
2005 It remains to be seen whether ithMdllow the new projection (light blue columns)

1 A lot of condensate has been added and that assumes all LNG projects go ahead as planne

Oil r eservesand resources:

AERA uses the McKelvey classificatiamhile the

to 2P reserves (proven and probable) and the BP Statistical Review quotes 1P (proven) reserves o

Table 3.5 Australian crude oil resources represented
as McKelvey classification estimates as at 1 January
2009

o O tomcwrosn 1| i

Economic Demonstrated Resources 6950 1182
Sub-economic Demonstrated 1464 249
Resources

Total 8414 1431

IEA World Energy Outlook 2008 table 9efers

Table 3.6 Australian condensate resources
represented as McKelvey classification estimates
as at 1 January 2009

Condensate Resources nm

Economic Demonstrated Resources 12 560 2136
Sub-economic Demonstrated 3610 614
Resources

Total 16170 2750

Table 3.7 Australian naturally-occurring LPG
resources represented as McKelvey classification
estimates as at 1 January 2009

I S I

Economic Demonstrated Resources 4613
Sub-economic Demonstrated 1597 379
Resources

Total 6210 1475

Source: Geoscience Australia 2009a
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Flgure 3.3 Petroleum resources nomenclature in terms
of chemical composition, commercial product, physical
state in the subsurface and physical state at the surface

Source: Geoscience Australia
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Resource classification is more fully discussed

in Appendix D, but note that EDR are resources
with the highest levels of geological and economic
certainty and include remaining proved plus probable
commercial reserves of petroleum. Sub-economic
Demonstrated Resources (SDR) are resources

for which profitable extraction has not yet been
established. Inferred Resources are those with a
lower level of confidence that have been inferred
from more limited geological evidence and assumed
but not verified.

S

The graph to the left shows how thetypes of
liquids crude oil, condensate andPG fit into
the whole picture of hydrocarbons.

Important to distinguish are:
CsHg Propand LPG1 liquid under pressure
C4H1, Butanei LPGT liquid under pressure
CsHi, Pentane (condensate)

Condensateomes from wet gas ands used as
feedstock in special splitters in the petro
chemical industry for the rpduction e.g. of
Naphta, high octane petrol, solvents etc.



Llet 6s coampaerse 3.5 to 3.7 with Geoscience Aust
oil suppliesOGR A 6 s arel the pradwetion contained in graph 3.43

GA Submission 127, OGRA 2008 AERA 2010 AERA
As at 1/1/2005 As at 1/1/2009 Tables3.5- 3.7 Fig 3.43

In million Table 7 | Reserve Reserve Reserve Reserve | Estimated

barrels Table 6 McKelvey | table 1 table 2 table 1 table 2 | Production
McKelvey McKelvey | 20092030

Cat 1 (2P)

Crude 714 988 881 1,181 1,181 1,021

Condensate 634 1,738 704 2,137 E? 2,137 2,027

LPG 736 1,339 749 1,096 d 1,096 na

Subtotal 2,084 4,065 2,334 4,414 4,414

Cat 2

Crude 781 507 549 249 249 485

Condensatd 1,841 737| 2,045 614 614

LPG 3,381 492 725 379 379 na

Subtotal 6,003 1,736 3,319 1,242 1,242

Category 1 comprises current reserves of those fields which have been declared comme
includes both proved and probable reserves.

Category 2 comprises estimates of recoverable reserves which have not yet been declar
commercally viable; they may be either geologically proved or are awaiting further apprai
We can se&rom this table:

1 AERA quoted the higher McKelvey figures, but not the lo®&RA figures from reserve table
It is not clear why these figures were omitted

1 For condensate the McKelvey figures are 3 times higher than in reserve tdbée estimated
production as shown in graph 3.43 is slightly lower (2,027 mb) than from reserve table 2 (2,13
mb)

1 The estimated production of crudé 1,021 mb from 2009 toB0 as presented in graph 3.43 is
somehow in betweethe lower (881 mb) and higher (1,181 mb) figures

I W weo2008_part2 pdf (SECURED) - Adob= Reader
Pl ease hote t figure 9.1 e Hydrocarbon resurce assmcatlon

demonstrated resourceso
(EDR) seem to be equivalent tg
what is generally known as
proven and probable (2P)
reserves

PRODUCTION

Proved (1P) Proved + Proved +
probable (2P) probable +
possible (3P)

Commercial

CONTINGENT RESOURCES

Low Best High
estimate estimate estimate

initially in place

Discovered petroleum

Reseve classification used by
the International Energy
Agency in their World Energy
Outlook 2008C

Sub-
commercial

Unrecoverable

and economic feasibility

PROSPECTIVE RESOURCES

Low Best High
estimate estimate estimate

Total petroleum initially in place

Increasing degree of geologic assurance ——p

Undiscovered
petroleum
initially in

place

Unrecoverable

3 http://www.ga.gov.au/resources/publications/aijasresourcesaustralia2008/resenes/reserves
table-1.isp
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How about Australiads r eser ve200%michinelydesddtaeug |
to December 200BHere is the reserve histonhighlighted:

statistical_review_of_world_energy_full_report_2009.xls

A W X Y Z AA AB AC AD AE AF

1 |Qil: Proved reserves Change 2008
2 2008 over share

3 | Thousand million barrels 2001 2002 2003 2004 2005 2006 2007 2008 2007 of total
38

o Australia 5.0 4.6 4.4 4.1 4.2 4.2 4.2 4.2 . 0.3%
30 Brunei 12 1.1 1.1 1.1 1.1 12 1.4 11 - 0.1% !
31 |China 18.3 15.5 155 155 156 16.3 16.1 155 -42% 1.2%

The BP review quotes 1P = proven reserves although it is uncertain whether all countries adhere
this definition:

Proved reserves of oH Generally taken to be those quantities that geological and engineering
information indicates with reasonable t&inty can be recovered in the future from known reservoirs
under existing economic and operating conditibns

BP reports4.2 Gb of 1P (=proven reservde) Australiain 2008. Compare that @3 Gb inreserve
table 1 which is 2R=proven and probablefo 1P reserves aréower. There is a huge difference
there.ObviouslyAustralia reports to Ben the basis of the mooptimistic McKelvey classification
a definition ofwhich is given in Appendix D of the AERA repdrtVhat are the reasons for this?

Global reserves and production as presented in the AERA report

One has to be very careful with reserves. In chapter §2a¢e 47the AERA report quoteworld
proven oil reserves at 1,400 Gb without mentioning

1 the very well known problem with overstated OPiEServes
1 that this figure includes Canadian tar sands which have a completely different productio
profile (mining operationjrom conventional oil

What 6s worse, we read on page 48:

OAt current rates of world production, the estimated proven oil researesenough to last for
around 42 years. Since the mitb80s the global reserves to production ratio has been steady at
around 40 years or more (BP 2009a) as production is balanced as new discoveries are made ¢

new reserves are developed each year.

Firstly, production exceeds discoveries since the e i ol i

mid 1980s so it is NOT balanced. See the graph
from the ASPO newsletter April 2008 This

fact is well known and it is incomprehensible
that the AERA report publishes both &
misleading interpretation of the s&rve to )
producti on foratound42 (eas)n o
and also wrong facts.

[IPast Discovery
[JFuture Discovery
-=-Production

Revisions backdated.

1930 1950 1970 1990 2010 2030 2050

4 http://www.bp.com/productlanding.do?cateqoryld=6929&contentld=7044622
S hitps://www.ga.qgov.au/servlet/BigObjFileManager?bigobjid=GA16718
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Secondly,according to the IEA WEO 20089% of reserves are under product{page 223)but
yield only declining production at around% pa(Figure 11.1, page 250)

Detailedassessments of theissues can be found here:

12/11/2009
"Key oil figures were distorted by US pressure, says whistleblower"
http://www.crudeoilpeak.com/?p=564

18/10/2009
OPEC reserves revisited
http://www.crudeoilpeak.com/?p=355

29/5/2009
Submission Energy White Paper 2009
http://www.crudeoilpeak.com/?p=36

6/3/2008
The Disconnect between Oil Reserves and Pritoluc
http://www.crudeoilpeak.com/?p=715

The problem with LPG

Unfortunately,the LPG resource datd the AERA repordo notdifferentiatebetween propane and
butane This would be very important as that withpact on the availability of automotive LPG,
which shouldnot contain more than 60% butainea propane/butane nfixAustralia has an excess
production of butane.PG supplies to regional centres (both automotive and domestic) are mostly
propane for logitic reasonsvhile somebig cities can afford separate storage facilities for propane
and butaneTherefore, the total availability dbcally produced(naturally occurring)automotive

LPG will be limited by the production of propane.

6 http://www.environment.gov.au/atmosphere/fuelqudaly/publications/pubs/Ipgfuel-qguality-
standarddiscussiompaper.pdf
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