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Outer Continental Shelf Petroleum Assessment, 2000

I ntroduction

Thisreport presentstheresultsof amultiyear effort by the Department of the I nterior’sMinerals M anagement
Service(MMYS) to assessthe undiscovered crude oil and natural gasresourcesof the Nation’s Outer
Continental Shelf (OCYS) areas. The OCS comprisesthe submerged offshore Federal lands of the United
States. Theresultspresented in this 2000 assessment reflect information and dataavailableto the MM S as of
January 1, 1999. They arelisted intableformat on pages5and 6 and graphical format on pages9, 10 and 11.

Thiscurrent assessment estimatesthe undiscovered, conventionally recoverable oil and natural gasresources
located outside of known oil and gasfieldsonthe OCS. The assessment considersrecent geophysical,
geological, technol ogical, and economicinformation and usesageol ogic play analysi sapproach for resource
appraisal. Information onreservesisaso provided.
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Figurel. United States Outer Continental Shelf Regions.
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Thisreport, therefore, presentsthe updated
assessment results sincethe 1995 assessment for the
Alaska, Atlanticand Gulf of Mexico (GOM) OCS
Regions(fig. 1). IntheAlaskaRegiononly the
Beaufort, Chukchi, Hope, and Cook Inlet areaswere
updated as other planning areaslacked new dataand
changessincethelast assessment. ThePacific OCS
Region was not updated for the samereasons. The
Atlantic OCS Regionwasreeval uated to reflect
recent exploration results offshore Nova Scotia,
current exploration and production technol ogies, and
to makethewater depth divisonscompatiblewiththe
onesnow being usedinthe GOM. Moredetailed
information about the geol ogy, assessment

methodol ogy, and economicswill bepublishedin
separateregional assessment reportsfor the Gulf of

Mexico and sdlected areas offshore Alaska.

Commodities Assessed

The assessed commodotiesfor the OCSinclude
crudeoil and natural gaspresent in conventional
reservoirs, unconventional resources(suchas
clathrates) were not assessed. Inthisassessment,
natural gaspresent as natural gas capsassociated
with oil reservoirs, dissolved natura gaspresentin
solutionin crudeoil, and nonassociated natural gas
arereported collectively asnatural gas. Condensate,
whichistheliquid resourcerecovered from produced
natural gas, iscombined with crudeoil inreporting the
results.

Estimates of undiscovered resourcesare presentedin
two categories:

¢ Undiscovered, conventiondly recoverable
resources

¢ Undiscovered, economicaly recoverablere-
sources
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Undiscovered Conventionally Recoverable
Resources: The portion of the hydrocarbon
potential that is producible, using present or
reasonably foreseeable technology, without any
consideration of economic feasibility.

Undiscovered Economically Recoverable
Resources: The portion of the undiscovered
conventionally recoverable resources that is
economically recoverable under imposed economic
scenarios.

M ethodology

The methodology used in thisassessment isthesame
asthat used in the 1995 assessment. For a
description of that methodol ogy, see OCS Report
MMS 96-0034.

Pool: A discovered or undiscovered accumulation
of hydrocarbons, typically within a single

stratigraphic interval.

The assessment methodology isbased ontheanalysis
of geologic plays. For playsinfrontier areaswith
Sparsedata, ana ogsare devel oped using subjective
probabilitiesto cover therange of uncertainties. Most
playsinthe AlaskaOCS, Atlantic and someinthe
Pacific OCSwere assessed thisway. For mature
areaswith significant amountsof data, such asthe
Gulf of Mexico and southern Cdifornia, playswere
analyzed using amethod based on statistica
parametersof discovered poolsand historical trends.

Play: A group of pools that share a common
history of hydrocarbon generation, migration,

reservoir developement, and entrapment.
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The current estimates of undiscovered, economicaly
recoverable OCS oil and natural gasresourceswere
developed usingthefollowing criteria

12.5-percent or 16.7-percent royalty rate
35-percent Federa tax rate
3-percentinflationrate

Cogt of exploration, development, and
transportation with their associ ated devel opment
scheduling scenariosfor each OCSregionand
portionsof regionswhen conditionswarrant

¢ Natura gaspricesrelatedtooil pricesat 66
percent of the oil-energy equivalent

* & & o

Reserves Assessment

Reserveswere not estimated specifically asapart of
thisassessment. TheMM S estimatesfor proved oil
and natural gasreservesfor the OCSarerevised
annualy and arereported for individuad fieldsinMMS
publications, most recently Estimated Proved Oil
and Natural Gas Reserves, Gulf of Mexico,
December 31, 1998, OCS Report MM 'S 2000-069,
and Estimated Oil and Natural Gas Reserves,
Pacific Outer Continental Shelf (as of December
31, 1998) OCS Report MM S 2000-063.

Reserves: Hydrocarbon resources that have
already been discovered and may be commercially
recoverable under reasonably foreseeable
€conomic scenarios.

Reserves Appreciation: A term synonymous with
reserves growth and inferred reserves/indicated
reserves. Reserves appreciation refersto the
expected increase in estimates of proved reserves as
a consequence of extension of known pools or
discovery of new pools within existing fields or
through the application of improved recovery
techniques.

Estimates of unproved reservesinthe Gulf of Mexico
are published asaggregate estimatesin thereport
2000-069. Estimatesof unproved reservesfor the
Pacific OCS Region can befound in report 2000-
063. Thereserveestimatesin thisassessment are
obtained from thesereports.

Proved Reserves: Reservesthat can be estimated
with reasonable expectation to be recoverable with
existing technology under current economic
conditions, such as prices and costs prevailing at
the time of the estimate.

Unproved Reserves. Reserves based upon geologic
or engineering information similar to that used in
estimates of proved reserves, but technical,
contractual, economic, or regulatory uncertainties
preclude them being classified as proved.

Theprocessfor determining reserves gppreciationin
the Gulf of Mexico Regionisdescribed in Appendix
A of OCS Report MM S-96-0047 Summary of the
1995 Assessment of Conventionally Recoverable
Hydrocarbon Resources of the Gulf of Mexico and
Atlantic Outer Continental Shelf.

Because of thelimited number of fieldsand thelack
of systematic reservesgrowth in the Pacific OCS
Region, reserves appreci ation was not estimated for
Pacific OCSfields (OCS Report MM S 97-0019,
Appendix A). See Table 3, page 6 for reserve
estimates.
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Assessment Results

The 2000 estimates of the undiscovered,
conventionaly recoverableoil and natura gas
resourcesfor the OCSarepresented in Table 1 for
thefour OCSregionsandtotal OCS. Theestimates
reflect the geol ogic dataand information avail ableto
MM Sasof January 1, 1999.

Table 2 presentsestimates of the undiscovered,
economically recoverableoil and naturd gas
resourcesfor thefour OCSregionsbased upon the
mean resource estimate at prices of $18 and $30 per
barrel for oil and $2.11 and $3.52 per thousand cubic
feet (Mcf) of natural gas.

Estimates of these resourcesfor each OCSregion as
well asan S curveand aprice-supply (p-s) curvefor
each region are presented on pages 9, 10 and 11.
Resultsfor individual playsandbasinswill be
presented inregional reportsto berel eased
separately. Theregiona reportswill includedetail on
theregiond-level estimates. The AlaskaRegionwill
asoincludeasengtivity sudy showingwhat could be
avallabletoaloca Beaufort processing plant at a
givenprice.

Thetotd oil and natural gasendowment, less
cumulative production, for the Nation’sOCS as of
January 1, 1999 comprising estimates (mean) of
undiscovered resources, remaining proved reserves,
unproved reserves, and reservesappreciationis
presentedin Table 3. Although summarizedinthis
table, the estimatesfor each category should be
viewed independently because of therelative
uncertainties pertaining to (1) theexistenceand the
estimated quantitiesof undiscovered, conventionally
recoverableoil and natural gasresourcesinthelightly
explored OCS areas and (2) the amountsthat may
eventualy becomeeconomicaly viableunder future
economicredlities. Theestimatesof unproved
reserves and reserves appreciation also haveadegree
of uncertainty incorporated. Even proved reserves
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Oil and Natural Gas Endowment: Resources that
include undiscovered conventionally recoverable
resources, proven and unproven remaining
reserves, cumulative production, and reserves
appreciation.

have someuncertai nties associ ated with the estimation
process.

Technological advancesin hydrocarbon exploration
and development are sureto occur inthefuture, yet
the nature of advancement isextremely hardto
predict and itsimpact difficult to estimate. However,
past experienceindicatesmost technological
breakthroughs occur during high-cost scenariosand
impact exploration and devel opment by lowering the
cost and sometimes by improving the chance of
SUCCESS.

For the purpose of thisassessment, recent

technol ogicd advancesin gathering, processing, and
interpreting seismic data contributed to the
identification and mapping of geologica playsand
development of geologic parametersused to model
theplays. Similarly, recent technological advancesin
offshoredrilling and development operationswere
incorporated through the assumptionsassociated with
thecostsof these activities. However, no attempt
was madeto determinean empirical relationship
between the futuretechnologica advancementsand
the estimated undiscovered resources. MM S
believeshowever, that any technologica advancesin
thefuturewill sgnificantly affect theresourceportion
represented by undiscovered, conventionally
recoverableresources, resulting inanincreased
percentage of them being classified aseconomicaly
recoverableresources. If theselower costscan be
estimated on aper barrel basis, their effect on
€CONoMIC resources, at any given price, may be
approximated by adding the cost effect to the price
and re-estimating theresoucefromthe p-scurve.
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Table 1. Estimates of Undiscovered, Conventionally Recoverable Resourcesfor the United States OCS

[Tcf =trillion cubicfeet; Bbbl = billion barrels, BOE = barrel sof il equivaent]

Oil (Bbbl) Natural Gas (Tcf) BOE (Bbbl)

Region

Low High | Mean Low High M ean Low High M ean
Alaska 16.5 35.4 24.9 55.0 226.8 122.6 28.0 71.9 46.7
Atlantic 19 2.8 2.3 239 34.1 28.0 6.2 8.9 7.3
Guif of
Mexico 334 44.9 371 180.4 207.2 192.7 65.5 818 714
Pacific 9.0 12.6 10.7 15.2 23.2 189 11.8 16.6 141

Total

oCS? 63.7 88.3 75.0 202.1 468.6 362.2 117.8 166.9 1395

! Low and High values refer to those estimates that occur at the 95" and 5™ percentiles, respectively, on acumulative distribu-

tion curve (seefig. 3). The Mean valueisthe arithmetric average of all valuesin thedistribution. 5.62 MCF equatesto 1.0
BOE

2Low and High values are not additive to reach the Total values; only Mean values are additive.

Table2. Mean Estimates of Undiscovered, Economically Recoverable Resourcesfor the United StatesOCS
(at $18 and $30 per barrel of oil and $2.11 and $3.52 per Mcf natural gas)

[Tcf =trillion cubic feet; Bbbl = billion barrels]

Region $18 QOil $2.11 _ $30 $3.52
(Bbbl) Natural Gas (Tcf) | Oil (Bbbl) | Natural Gas (Tcf)
Alaska 3.3 1.6 10.1 3.0
Atlantic 0.5 6.6 1.3 12.8
Gulf of Mexico 175 100.3 28.1 140.7
Pacific 53 8.3 7.2 11.6
Total OCS 26.6 116.8 46.7 168.1
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Table3. Total Oil and Natural Gas Potentia in the United States OCS.

(Bbbl = hillion barrels; Tcf =trillion cubic feet)

Comparison with Previous Assessments

A general comparison of 1995 and 2000 assessment
resultsisgiveninFigure2. Theconsiderableincrease
inthe Gulf of Mexico OCS Region’sundiscovered,
conventionally recoverableoil and natural gas
resources accountsfor most of the significant overall

Oil (Bbbl) Gas (Tcf)
Category
Low High M ean Low High M ean
Undiscovered Convertionally | 37 | gg3 | 750 | 2921 | 4866 | 3622
Recoverable Resources
Proved Reserves - - 3.8 - - 31.3
Unproved Reserves - - 2.3 - - 6.0
Reserves Appreciation - - 7.7 - - 68.1

increasein OCS conventiondly recoverable

estimates. Thisincrease, inturn, ismogtly attributable

to recent deepwater exploration resultsand additional
areasassessed. Theseareasincludethe deep, older
section on the central and western gulf shelf below

20,000 feet sub-sea, the Cenozoic section beyond

the Sigsbee Escarpment, and the deepwater

Gulf of Mexico

Changes in Mean Estimates of OCS
Undiscovered, Conventionally Recoverable
Resources from the 1995 and 2000 Assessments

National
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Atlantic

Pacific
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Figure2. Comparison of Conventionally Recoverable Resources between the 1995 and 2000 A ssessments.
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Changes in Mean Estimates of OCS Economically
Recoverable Resources at $18/bbl & $2.11/Mcf
from the 1995 and 2000 Assessments

Bbbl/Tcf

National 12.2 44.3
-0.5
Alaska 0.5 m Oil (Bbbl)
. 0.1
Atlantic 1.4 m Gas (Tcf)
Gulf of Mexico 12.6 42.4
Pacific 8
-5 10 25 40

Figur e 3. Comparison of Economic Resources between the 1995 and 2000 A ssessments.

M esozoi ¢ section not on the Floridapl atform.

Theamount of AlaskaOCS conventionaly
recoverable gasindicatesamoderate decrease. This
changeresultsfrom dightly smaller resourcesin
Chukchi and Hopebasins. However, theformer is
masked by the changein basin boundary.

Changesin OCS economic resourcesarea so
primarily dueto Gulf of Mexico changes. Alaska
Region oil resourceshave declined inthearcticand
the gasresources haveincreased dueto alocal
market scenarioin Cookelnlet.

Assessed Resourcesfor OCS Regions

The assessed resultsfor thefour OCSRegionsare
presented in the columnson pages9, 10 and 11. For
each region, the undiscovered conventional ly
recoverableresourcesand undiscovered,

econom

Cumu

ically recoverableresourcesare shown.

|lative Resour ce Distribution

(S Curves)

An Scurveasillustrated infigure 4 depictsresource
volumesof conventionaly recoverableoil or gason

the x axi

sand percentilesonthey axis. A percentile

100
96 |

75

50

Probability in Percent

25

Mean

High

Volume of Oil

Figure4. Sample SCurve Showing
Cumulative Resource Digtribution.
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correspondsto apoint on thedistributionwitha
percent chance of that amount or greater occurring. Marginal Probability of Hydrocarbons: An

An Scurve showing cumul ative resource distribution expression, usually a decimal fraction, of the

. . a likelihood that an oil/natural gas accumulation
ispresented for_ e?ch region. Themeanvalueisaso rmay be present in a prospect, play, basin, province,
presented, and it isusually accepted asthe best or area.

indicator of central tendency. Themeanof a
digtributionisthearithmetic averageof al thevauesin
thedistribution. Another unique attribute of themean
isthat, whenitismultiplied by itsappropriatemarginal  resourceswill equal or exceed, whereasthe 5

probability, it can be added or subtracted. This percentileestimate (sometimes called thehigh or
attributeisonly valid for themean case, appropriately ~ Optimisticestimate) reflectsthelevel at whichthereis
conditioned, andisnot applicableto estimatesat as-percent probability that the ultimateresourceswill
other percentiles. be greater than or equal.

Assessorsfrequently report estimates at 95 and 5™ Price-Supply Curves

percentilelevels, aswell asthemean estimate. The

95" percentile estimate (sometimes called thelow or A price-supply curve showstherelationship of price
conservative estimate) reflectsthe resource quantity to economically recoverableresourcevolumes(i.e.,

having a95-percent probability that the ultimate horizontdl linefromthepriceaxistothecurveyieds
Oil Price ($/bbl) Gas Price ($/Mcf)
50 .87
— il
20-- — Gas 70
30— 3.52
Geo. Risk Only
201 2.35
07T Critical Price i
Marginal Price Economic & Geo. Risk
0 | | | | Noneconomic
I I I I
Qil 0,0 2.0 4,0 6,0 8,0 10.0 Bbbl
Gas 0.0 1.0 2.0 3.0 4.0 5.0 Tcf
Economically Recoverable Resources

Figure5. SamplePrice- Supply Curve.
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the quantity of economically recoverableresourcesat

the selected price). ( Seefig.5)
The price-supply curvefor each region showstwo
curvesand two price scales, onefor oil and onefor

gas. Thecurvesrepresent mean valuesat any specific

price. They arenot independent of each other; that
is, one specific ail price cannot be used to obtainan
oil resource and aseparate gaspriceusedto get a
gasresource. Thegaspriceisdependent ontheoil
priceand must be used in conjunction with theoil
priceon the opposite axisto calcul ate resources.
Thereasonfor thisconditionisthat oil and gas
frequently occur together and theindividua pool
economicsare cal culated using the coupled pricing.
A different gasprice associated with theail price

would result in adifferent resource number than that
shownonthecurve.

Two horizonta lineswithinthegraphindicatecritical
priceand margina price. Vauesabovethecritical
priceindicatethat at |east one economic pool exists.
Below themarginal price, no resourcescan be
recovered economically. Vauesbetweenthecritical
priceand themargind pricereflect both economic
and geologicrisks. Thetwovertical lines(greenfor
oil andredfor natural gas) indicatethe mean
estimatesof conventionally recoverableoil and natural
gasresources. At high prices, theeconomic resource
volumes approach the conventionally recoverable
volumes. These curvesrepresent resourcesavailable
with sufficient exploration and devel opment efforts

and do not imply immedi ate responseto price
changes.
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Gulf of Mexico Region
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For further information on thisreport, contact
Michael Hunt, 703-787-1524
Barry Dickerson, 703-787-1505

For information on detail ed results and supporting documentation, contact
Alaska: RanceWall, 907-271-6078

Atlantic and Gulf of Mexico: Gary Lore, 504-736-2710

Pacific: Maher Ibrahim, 805-389-7700
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