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Natural Gas Resource Assessment Methodologies
(Ejaz)

Techniques foestimation of recoverable resources of natural gas depend crucially on
geological, geophysical, and discovery and production data availablgaf@sdiscusses
assessment methodologies for reserves, reserve growth, undiscovered technically recoverable
(conventional) resources, and unconventional resources employedleyant agencies. Proved
reserves are reported biyre Energy Information Agenckl@, while the other categories are
assessed by thenited States Geological Surv&lSG¥ the Minerals Management Service

(MMS), the Potential Gas Committed® GG, the National Petroleum CounciNPGand ICF
International, among others

Thispaperis organized by resource category and then by assessing agency. Reserves and
proved reserves are discussedhe first section. The second section contains a discussion on
reserve growth and the methodology used by each relevant agency. The last two sections
discusanethodologies for assessing convemt@ and unconventional ultimately technically
recoverable resurces(UTRRR Only agencies whose results have been used in this strely
included in thipaper.

Assessment Methodology for Reserves

The Society of Petroleum Enginee$$Ehas developed a detailed procedure for the
accounting of reserves, onkwn volmes of oil and ga@dEtherington & Ritter 2007 Reserves

in the US are reported kiyre EIA and are identical to reserves reported to the SEC by oil and
gascompanies. There argeveralpublications (Cedigaz, BP Statistical Review, Oil and Gas
Journal) thasurvey publicly available data from companies and countriesrepart gas
reserves at the country or regional level for the entire woflde data compdd in these
publications is available from the EIA.

Reserves can be loosely described as the economically recoverable part of discovered natural
gas resourcessas reserves consist of gagumesthat have been discovereand confirmed,

and which have development plardemonstrating commercially viable production at

prevailing pricesThe rigor with which these criteria are observed in different parts of the world
depends crucially on the regulatory regimes of countries, the nature of their financiajasd
markets, and the control of the state over the resources and companies developing them. For
example, the US has a large, liberalized gas market, with hundreds of gas proQarepanies
operating in the US or reporting on the US stock exchange mpsttrearefully definedoroved
reserves to the SEQ other parts of the world, reserve reporting requirements are less clearly
and stringently defined. In addition, much of the reserve base is owned by national companies,
which may introduce political caiderations into the reporting of reserves.



SPE documentation describes 1P (provedgrves with a 90% probability of being exceeded,
2P (probablejeserves that have betweem50% and 90% probability of being exceedau] 3P
(possible) reservethat have betweena 10% and 50% probabilitf being exceededunder the
existence and economic conditions described ab@RE et al. 200.7/Companies in the USic
international companies reporting on US stock exchange are subject to stringent SEC
requirementsthat require reportedreserves to be proved (1P reserves). Companies in the rest
of the world are nohecessarilysubject to such stringent requirements.

An illustration of 1P and 2P reserves is showhigurel.
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Figurel: An illustration of proved (1P) and probable (2P) reservesproduced from(Klett 2005)

EIA Assessment Methodology for Reserves

As mentioned earlier, proved reserveata for the US areompiled, estimated and repted by

the EIAfrom company dataThe9 L! RSFTAy Sa LINRPOSR NBaASNWBSa | a a
that geological and engineering data demonstrate with reasonable certainty to be recoverable

in the future years from known reservoirs under existing ecoomil Yy R 2 LISNJ} G Ay 3 02
[Appendix Gof EIA reserves repofEnergy Information Administration 20Q9These reserves

can be estimated either by deternfinda 1 A O YS (K2 RaxX gKSNBE aNBlFaz2yl of
degree of confidence, or using probabilistic techniques, in which case it nieamesis a90%

probability that the actual quantities will be greater than or equal to the reserves vaheEIA

further classifies reservoirs as either proved producing or provedmmoducing depending on

whetheror notthere wasany production from a given reservoir in the report year.

The EIA uses Form E28, whichencodesa standardized definition of proved reserves, to
conduct a survey of oil and gas operators in th&. Proved reservestimates othydrocarbons
arebased on the best available geological, engineering, and economic data availablalsbhey
depend on theydgment of theappraiser Consequentlestimates of proved reserves for any
given reservoir may vary from company to company. The position of proved reserves in the
hierarchy of natural gas resources is showFigure2.
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Figure2: The position of proved reserves in the hierarchy of natural gas resources is shBraved reserves correspond to
the 1P eserves category cBPEPRMSSPE et al. 200,\vhile probable and possible reserves correspond to 2P and 3P
reserve categories respectively. Proble and possibleeserves are not reported by ElAhis figure is reproduced from
Appendix G ofEnergy Information Administration 2009)

Because individualdid and reservoir data often exhibit considerable heterogeneity, there is
statistical variation in reserve estimates for a field or reservoir. In turn this can #fiect
accuracy of reserves estimafebleterogeneity arises from, among other things, tegdl of

field development andnethods usedy operators and surveyots collect and report reserves
data

Assessment Mehodology for Reserve Growth

Reserve growthis the category of resources that bridges the gap between reserves and
undiscovered resources. It consists of extensions of accumulations which are estimated to be
partially developed and of new pools which may be discovered mr@adydiscovered field

a2NB O2yONBGStfesr GKS& IINB aOdzydz | GA@DS 7Fdzi dzNB
RAa020SNEBER | & (Agahasil& CGbSri2004NIystrafohsiof Snéchanisms that

lead to increases in proved resenestimatesare shown inFigure3 and

Figure4.

' An appraisemwill choose a method to estimate proved reserva#ored to the level of detail and quality of
available dataProduction Decline, Material Balance (for crude oil) or Pressure Decline (for gas), antirRese
Simulationare popular methods for reserve estimatidimese methods are of comparable accuracy tmdl to
produce estimates that prove more accurdtean methods based solely on geologic and engineering dHta.
Volumetricmethod and theNominalmethod for reserve estimation are not based on production data.

Reserve growth is alternatively called inferred reserves, reserves appreciation, growth to known and ultimate
recovery appreciation in the literature.
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Figure3: Sthematic of wells leading to reserve growth in Figure4: Mechanisms that lead to reserve growth, with
discovered conventional fieldwith an emphasis on the anemphasis on infill drilling, improved recovery, well
discovery of new pools in a productive field, shallower stimulation and recompletion and extensions of the
pool test; 2, deeper pool test; 3, infill well; 4, new pool proven reservoir These techiques that enhance
test; 5, extension or outpost; open symbol, dry hole; half recovery have a larger impact on reserves for oil fields vs.
filled symbol, successt producers(see(Attanasi & gas fields for conventional resources. This figure has been
Coburn 2004) These definitionsare not without reproduced from(Klett 2005)

ambiguity and an operator or regulatory body may
classify accumlations penetrated by wells I, 5 as part
of one field or different fields. This situation is
complicated further by the order in which the wells are
drilled.

Reserve growth estimates may based oranalysisof patterns of field growth over time seen

in historical field size dataAlternatively, ora volumetric analysis of reservoirs and fields

already discoveredlheUSGS publishemireserve growth study for the US as part of its 1995

National Assessment. This reserve growth stoibvidedreserve growthprojectionsfor the

2000 World Assessment. USGS is currently conducting another reserve growth study for the US,

but has notyet releasedresults ThePGC includes reserve growth in itsabnual assessment of

{ NB&az2dzNOSaz | yR NXLIJ]2 N A003ANPC studly atsd idcRdes UBf S wS a
Canadian and Mexican reserve growth estimafdsese methodologies are discussed below

The USGS 2000 World Assessment is the only study that attempts to address reserve growth for
the entire world. A key assumption is that US reserve growth data can be used as an analogue
for the rest of the world. This is a significant assumption, amdelare two important reasons

to question its validity. The first, discussed above, is the difference in reporting requirements
between the US and the rest of the world. US reported reserve volumes must meet stringent
reporting requirements that are oftenot in force elsewhere. US reported reserves thus have

more room for growth as companies move discovered fields along the production and
SEGSyarzy a02y@oSée2N) oStiiéd ! aSO2yR NBFazy Aia
many small pools and hi@ons not evident at the time of initial field discovery. As these small
pools and new horizons are discovered and confirmed with infill drilling, proved reserves as a
proportion of initially reported reserves can increase substantially. In many courduels,as

Iran, Qatar and Russia, a significant portion of reserves is situated in super giant and giant
fields, where it is easier to delineate field size at the start of the field life, and therefore the
opportunity for reserve growth is more limited.

USG Reserve Growth Assessment Methodology

The data used by the USGS for its reserve growth stadgists oestimates of known recovery
(production and proved reserves) of conventional oil and gas fields discoaftezdl901 but
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before 1992located in onshore areas and state watergtw US.They used field level data

from the American Petroleum InstitutéAP), the American Gas AssociatiohGA andNRG
Associatesand more recently fronthe Oil and Gas Integrated Field File (OGIFF) cedaiid
maintained by EIA through its annual survey of confidential company data for proved reserves;
and available only to government agencies.

Their first step was to construct a discovery table of conventional gasvaltmesand
conventional oil fied volumesvintageby year of estimateUltimate recovery gum of
cumulative production and reserves)recorded in a discovery tablen example of a discovery
table is shown iTablel. If ultimate recovery for a field of vintage yefy, at later yeat> to; is
denoted byw 0 ho, then ultimate recovery aftelOyearsis estimated by

v e e . - OO0 YO 0 . (1.1)

b Yo o — h

Oo o

where"O¢ is the growth function foe years.

Their analysis shasthat fields @nbe categorized as eith@ommonor outliers, with the latter
growing much faster than the formeNext cumulative growth functions were estimatetby
minimizingthe least square erroof ultimate recovery estimate generated byise ofgrowth

functionsG. Theleast squaresumis"Y"'YOB ;5 ab 0 Yo o Yo ,andthe
resulting growth functiongre shownin Figureb.

Akey assumption ithat total recoveryin fields ofa givenvintage does not shrink with age
(O¢ ‘0¢ p ). For common fieldsanaddtional constraintis that total known recovery in
older vintages cannot grow bylarger factor in one year thatotal known recovery in a
younger vintage.e.
0 p O¢ 8 1.2)
O¢ 0e p

This assumptiodoes not holdor outlier fieldswhere growth in a subsequent year can be
greater than a prior yeafFinally anaximum cuoff is placed at 91 years, i.e. a vintage no
longer grows after it has reached a maximum of 91 years after discovery.



w 12
l_ -
S 0 OIL IN OIL
E’ i FIELDS \
o 8 \
E . GAS IN GAS
= 6 - FIELDS
= J
O 4 -
wl
w J
o
= 2
-
2
E O I 1 ) L] I 1 L ] I 1 1 T I L 1 1 I T 1 1
0 20 40 60 80 100

YEARS SINCE DISCOVERY

Figure5: Cumulative, monotone field growth functions for oil in oil fields (red) and gas in gas fields (green). These functions
are determined using data from EIA's OGIFF issued in 1993 with data through 1991.

USGS reserve growth estinatuncertaintyis computed by(Attanasi & Coburn 2004jsing the
bootstrap® (Efron & Gong 1983ield da@ from 1977 to 1991 (15 yearis)grouped by vintage.
The data contaig, for each field, the production history and the reserves for each year.
Reserves and production histories are combined to createstimateof field size for each field
in a given year between 1977 and 19%his datas thenorganized into a discovery table, an
example of which is shown Fablel.

Tablel: Layout of discovery table for neassociated gas in gas fields; reproduced fr¢fittanasi & Coburn 2004)Gas
volumes are given in Bcf

Discovery | 1977 |1978 |1979 |1980 |1981 |1982 | No. offields by
Year Vintage

1975 2538 | 2873 |2944 |3196 |3260 |3303 |317

1976 1555 | 1714 |1841 |2156 |2417 |2505 |340

1977 1323 | 2087 |2630 |2881 |3285 |3617 |509

1978 0 1012 | 1801 |2752 |2952 |3500 |422

1979 0 0 922 1791 | 2799 | 3067 |438

1980 0 0 0 784 1533 | 2252 | 453

1981 0 0 0 0 891 1441 491

To construct one boot stragealization, each vintage is sampled with replacement to create a
bootstrap sample of that vintage. The field records in this sample are then summed to create

% Bootstrapping is a statistical methd@d2 NJ Sa A Yl GA2y 2F LINRLISNIASE 2F | atb YLX
sample itselfThe probability distribution of atatistic corresponding to a property of a sampled population is

computed by taking many (mutually independent) samplés replacenent from a single observed sampléthe

observed sampl&is of size n, draw a sample with replacement of size n ftprepeat many times and record the

empirical distribution othe statistic TX) of interest.For moderate to large samples from the population, the

resulting empirical distribution of T(x) is a reasonable approximation to the true distribution of T(x). See, for
example,(Efron and Gong 1983)



the statistic of interest, i.e. additions to reserves, in the discovery table. The growthdonsti
then calculated for this discovery tablEhis proceduras repeated 2000 timefor oil fields and
2000 times separately fayas fields.

Table2: The 90% confidence interval for the USGS reserve growth estimate for thetl B9, years and 80 years, as estimated
by (Attanasi & Coburn 2004)s shown in this table

Resource Type Units 5% base 95%
o Total Oil MMBO 16.6 27.4 44.8
S, | Associated Gas TCFG 28.1 50.8 82.4
S | Nonassociated Gas TCFG 110.4 | 138 188.4
Total Gas TCFG 148.4 |[188.8 |243.2
Total Oil MMBO 22.4 39.7 69.5
£ Associated Gas TCFG 40 77.5 137.9
S | Non-associated Gas TCFG 161.9 |215.6 |343.4
Total Gas TCFG 216.7 |[293.1 |412.9

To estimate the confidence intervathe bootstrap distribution mediaris recentered over the

base case value @an).The results of this analysis done after a time interval of 30 years and 80
years are shown iffable2.Bootstrap distributions for total gas after 80 years are shown in
Figure6.

0.006

0.004

0.002

RELATIVE LIKELIHOOD

0.000 -

150 210 270 330 390 450 510 570 630

Figure6: The bootstrap distribution for the total (associated and neassociated)JSgas reserve growth, after 80 years, is
reproduced here from(Attanasi & Coburn 2004)The horizontal axis shows gas in Tcf.

As mentioned earlier, due to differences in reserve reporting requirements and geology,
reserve growth patterns outside the US may be significantly diftefemese issues arexplored

* As the empirical bootstraplistribution does not fit angimple well knowrparametricprobability distribution,
well, (Attanasi & Coburn 2004£pnstruct anon-parametricalconfidence intervalFor a giverractile| , thep ¢
interval in yearQis givenby0d  "Y¢d & R "Ycd &, where0 is the bootstrap cumulative
distribution, "Yisthe standard normal cumulative distributiot¥ & p |,andd Y 0 AHU . HerenHis
the base case reserve growth for yé@rThis procedure is based on standaatiian ofthe difference between the
reserve growth base casBand the median of the empirical bootstrap distribution.
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by (Verma & Ulmishek 2003)r oil fieldreserve growth A summarytheir resultsin Figure7
showthat field reserve growthvaries as a function afeographygeologyand reporting
requirements
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Figure7: Five oll fieldreserve growth curves are showmwoare for fields in the Russian Provinces of West Siberia and Volga
Ural, two are from different studies of US onshore fields by USGS, and one is for fieflderal Offshore waters by MMS.

The US studies are based on discovery years, while the Westigibad Volga Ural studies are based on first year of
production.

PGC Reserve Growth or Probable Resources Methodology

PGQdopts slightly different method®r reserve growth arising from discovered but
unconfirmed vs. undiscovered pools ik@ownformation. The discovered portion comprise
extensions to accumulations considered partially developed while the undiscovered portion is
comprised ohew pools within an existing field.

The discovered unconfirmed portion is imputed by first calcuggpiotential rockvolumebased
on geological, geophysical and engineering dats; Wlolume is multiplied b yield factor and
by the probability of trat accumulatiorexists The yield factor is calculated from tloarrently
producingarea of the field androm the same formation as the volume being evaluated. The
yield factor is adjusted for possible variations in factstgh adithology, thickness, porosity,
permeability, hydrodynamic conditions of the formation, and relationship®nggas, oil and
water in it. The probability of existence of the accumulation is based on analog data from
similar fields in the province.
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Figure8: Methodology used by Potential Gas Committee Figure9: Methodology used by Potential Gas Committee
in assessing reserve growth in partially deloped in assessing reserve growth in undiscovered
accumulations in a known field. accumulations in a known field.

Undiscovered potentialbecause of limited emgeering datayequires more geological and
geophysical data interpretation for delineating new pools within existing fi€ldsexample, a
field inthe discoveredunconfirmed categoryequiresthat the probability of the existence @&
trap be estimated These approaches are illustratedrigure8 and Figure9.

The PGC captures uncertainty by askdagh PGC assesdorconsider three specifiscenarios:
adaiyAMdzwEEAYdzYé | y Rnatdral gad vbluhei Badhfasseéssor imputes a
Minimumbased on his or her appraisaltbe minimum numier of trapsthat exist the most
marginal of source rock and reservoir conditioasinimum reasonable yield factor and the
fraction oftraps thatcontainrecoverable gas accumulations. Such conditions lead to a
minimum (100% probability) of the resourcihe Most Likelyestimateis calculated by
assuminghe most reasonablgalues of these same factors. Similarly, the Maximum estimate is
imputed by using the most favorable assumptions.

The PGC framework for determining Minimukhost Likely and Maximum gas resource

volumes is applied, with appropriate modifications, to CBM and the components of traditional
resources other than conventional resources, namely tight and shale gas. It is also used for the
Possible and Speculativetegories. An illustration of Probable, Possible and Speculative
resources is shown iRigurel0.
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NPG2003 Methodology for Reserve Growth

In its 2003 report, NPC estimatthe reserve growth for US, Canada, and MexXidee

methodology adoptedwad ¢ St f O2 K geNdiopel byIEEATBeXuhdamental

approach igo use historical data to determine the declinergcovery per welbver time as

plays are developed and become increasingly mature. These well productivity declines are then
extrapolated into the futureup to an estimated economic limth model the ultimate recovery

from the play in question.

To conduct this analysiEEAcreated a well datadatabase indexed by estimated ultimate
recovery (EUR) per well, location by basin, depth intgezgl. 5,000 to 10,000 ft), field type
(e.g. conventional, tight gas etc), discovery period of the field, and date of completion of the
well. EUR per welisthe sum of cumulative production and its estimated reserves, is
computed using exponentialdecline curvawith an economic cubff based orwell location

and depth

10.0
HISTORICAL | PROJECTED

FIELD VINTAGE

BILLION CUBIC FEET PER WELL
o
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Figurell: Graphs of a linear fit taverage EUR/well in a given cohort of different groups of fiel(lBigure SB0 from NPC
report).

The database is partitioned into 10 cohorts for each field discovery period and each region.
Cohorts are formed by partitioning wells into 10 groups by accordirgtdinal order of
completion date, i.e. the first 10% wells constitute the first cohort.

Anaverage EUR/welk computed for each cohodnda linear regression fit to average

EUR/well as a function of time is used to extrapolate average growth pereantagurell
showsan exampleAs stated earlier, m economic cubff for EUR per wels imposed angdin
addition,some expost subjective adjustments were made to insure that groesglimates

®> Now part of ICF International
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conform to the general pattern dEUR of the group of fields to which the wells belong. The
average growth rate percentage then multiplied byEIA reportedproved reserve$or each
basinto arrive atan estimate oimeanreserve growth The NPC studyogsnot report
confidence interval or other measures of uncertainty.

The NPC analysis just described incorporageemalimportant assumptiors : EUR/well
completiors decline adime progresses because producing reservoirs are drained and new
reservoirs of poorer quality and thinner pools are exploited; new completions occur only as
long as the EUR/per well is above the economieattitin addition personaljudgmens are
used tochoos declinecurveslope TheNRCassumptioraboutdecline in EUR/well over time is
similar to the USGS assumption about growth function for common fi€@de expects the
economic truncation point tehangewith technology improvements

ICFMethodology for Reserve Growth

ICF use8 9 !afadysiswhich was developed for the 2003 NPC stidestimate the mean
reserve growth for US and Canada using the growth percentages.

For the rest of the world IQkses 2000 World Assessment databases, available from the USGS.
These databasdacludedata for known volumes with and without growth for each assessment
unit®. For each assessment ungtpwth is constrained to be greater than 30% of existing
reserves, but Iss than 50% of EURAIthough somewhat arbitrangthese restrictiongre

imposed to correct for the fact thahe USGS reserve growth estimates, which are based on US
reserve growth analogs, are likely to be cagtimistic for many other parts of the wiar ¢ for

the reasons outlined earlier.

Assessment Methodology for Undiscovered Conventional Gas Resources

USGXonventionalUndiscoveredResource Assessment Methodology

In 1995 theUSGS conducted a comprehensive survaySidil and gas resourcesil, gas and
natural gas liquidsvere assessedAt the core of this assessmeamte datathat allows
imputation ofthe number of depositéh an AUalong with a deposit size distributiarData is
provided at the play level.

Depositsize distributios are assumed to béruncated, shiftedPareto distribution(Houghton
1988)

® An assessment unit (Ad¥fined to be an element of a total petroleum system. An AU is conceptually similar to a
play, but usually covers a larger geographic ared ansome instances may contain more than one play. Further
discussion can be found in the section on USGS assessment methodology used in the 2000 World Assessment for
undiscovered, technically recoverable, conventional gas resources.

"EUR, in this conse, includes cumulative production, reserves, reserve growth and undiscovered technically
recoverable resources.

12



0 o - (1.3)

"0 G — h W 9 Ab
mh I OEABGxEOA
Herel isaminimum field sizedwis a scale parameter andis a shape parameterQa
truncationfractionand® 4 ®"Y p [ .Anexamplewith | Q ¢ padndw ais
shown inFigurel2.
Truncated Shifted Pareto Density and Cumulative Distributit
-1
0.57 09
0.52 i
c 0.8 (Cj
.0 3
T 0.47 - 07 £
5 g
> 042 - 06 3
£ S
[ - 05 =
g 0.37 9 g
—_ L . 5
® 0.32 s
5 - 03 §
a 21
0.27 02 B
0.22 o1
0.17 0
45
Value of random variable
Density == «» eCumulative Distribution

Figure12: Thetruncated, shiftedpareto distributionwith= 8 4 8 ,J] 8,2 andej 44 isshownin
this figure.

Thedistribution of the number of deposits in a play or Ak well aghe gas to oil ratio (GOR)
isassigned a@riangular distribution
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Here0O <p< 1, b=a, Roa+h and the modal value im=a+ph An example is shown irigure
13.
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Figurel3: A triangular density function witta minimum of 1, a maximum of 5 and a modal value of 8&=1, h=4 and
p=0.625

Distributionsof the number of accumulations, accumulation sizes and relevant coprodtets
convolvedby Monte Carlo simulatioto arrive at petroleum depositolume Coeproduct ratios
FNB dzaSR G2 O2YLWziS b D[ Qa Workilof ks sHownarRigdel4.i S R

Eachplayis assigned to one @6 provincesand basinsBasins arghen aggregatedo form
eight regions; one foAlaska and seven for thedi8.
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Figurel4: Flow diagram for USGS 1995 assessment procedure.

After the 1995assessment, the US@®difiedits methodologyand labeled ithed { S@ Sy i K

I LILINR E A Y I & Xteng ardovranip@tant changesFirst, primary data is compiled at

the assessment unitgAU)level in placeof playlevel. Emphasiss shifted from smilarities in

reservoir rock tgpetroleum fluidflows arising from a common source rocktotal petroleum
system(TPSj)s defined to bea collectionof genetically related petroleum accumulations

generated from the same pod or closely related pods of mature source rock. A TPS may contain
only one AU or béurther divided into several AdJto create more homogenous units.

8¢ KS yIYS a{SOSYiGK ! LIINREAYFGAZ2YE oFa OK2aSy G2 AyRAOIG
just an approximation, and theesults of a resource assessment are subject to change with time.
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Figurel5: This figure shows the evolution from the 1995 assessment methodology to the current methodology (shown in
pink) used by the USGS inits{ S @8 YILIKNER E A Y I (i forzhy dssedsmddiSof conventional petroleum resources.

The second changestrictsassessment to a 3@ear or one generation time frame, which the
USGS$leclares to bean assessment of potential additions to provedervesandresewne
growth vs. undiscovered technically recoverable resources. The philosophy is that current
discovery history plays a key role in assessment while current discoveries depend on current
engineering techniques and technologies which determine the qualitgsafurces developed.
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longer petains, hence an attempt to asseSRRcan have little claim to accuracy. Ttime
horizonrestriction is thus a restrictionn the quality of resources included in the assessmént.
manifestsitselfin defining a different minimum size for each AU by the assessor who has an
intimate knowledge of the geology and production history of a given AU insteatlahket
cut-off of 6 Bcfor 1 MMBCE for all playsised in the 1995 assessmeiitird, access risk-the
probability of developing a resource given various environmental or-lesgdrestriction on
various parcels of lartdis assesse(Access risk is not appraisedtiie 1995 assessmé). These
modifications arehighlightedin pinkin Figurel5.
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