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Diskette Information
!

Historical oil and gas reserves data are available on a 3.5 or 5.25 inch high-density
diskette. These data cover the years 1977 through 1992, published in the Energy
Information Administration annual reports of U.S. Crude Oil, Natural Gas, and Natural
Gas Liquids Reserves. Sixteen separate annual ASCII files are stored on a single diskette.
Each of the annual files contains the following data tables:

• Crude Oil Proved Reserves, Reserves Changes, and Production.

• Total Dry Natural Gas Proved Reserves, Reserves Changes, and Production.

• Natural Gas Proved Reserves, Reserves Changes, and Production, Wet After
Lease Separation.

• Nonassociated Natural Gas Proved Reserves, Reserves Changes, and Production,
Wet After Lease Separation.

• Associated-Dissolved Natural Gas Proved Reserves, Reserves Changes, and
Production, Wet After Lease Separation.

• Natural Gas Liquids Proved Reserves, Reserves Changes, and Production,

• Natural Gas Plant Liquids Proved Reserves and Production,

• Lease Condensate Proved Reserves and Production,

This diskette, U.S. Crude Oil, Natural Gas, and Natural Gas l.iquids Reserves,
1977-1992, is available from the Energy Information Administration. Please

contact Bob King, (202) 586-4787 or Fax (202)586-1076.
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Preface

The U.S. Crude Oil, Natural Gas, and Natural Gas Liquids oil reserves _md crude oil, natural gas, mid lease c(mdcn-

Reserves !()¢)2 Annual Report is the 16th prepared by lhe sale reserves in tlt)npr()ducing rc,;erw)irs. A (liscus;_ic)n (,f
Energy lnfc_rmaliem Adminislrati¢m (EIA) l¢_ fulfill its notable oil and gas exploration and dcvch_pmcnl aclivilics
rcsp, msibilitics fl_r galheriug and rcr_¢,rting pr_,vcd rcscrvcs during 1992 is providcd.

da_a. Data in this pttblicalk_n arc used by the ('_mgrcss,
Fe,deral az_d Slate agencies, i_ltlt]slry, and ¢_lher inlerested The appemlices contain information ¢m the top 100 oil aml
parlies l¢_ ¢_blain accurale, updaled eslimalcs of lhe gas fields liar 1991, rcp¢_rl Table I converled Io metric

Nalion's proved reserves ,,f crude oil, ualtH'al gas, and trails, hi,_:.orical dala series, a siammary of survey opera-
nalural gas liquids. These data arc essential t_ the develop., lions, a discussion ¢,1"sla_islical c_mskleralions, methods

illelll, implcmetllaliem, and evaluali¢_n of energy p_licy anti used 1o develop the eslimates provided in this report, maps

Icgislalion. The EIA mmual reserves reporl series is the of scleclc, d SUile subdivisi{ms, and examples of Ihe survey
I_rms. This year, a new appendix contains tlala by operatorcmly source of cem_prchcnsive, nati_mwide pr_wed reserves

estimates, pr¢_duction size class for crude oil and nalural gas reserves
and produclion. A glossary of the terms used in this report

This report preselHS eslimales ot" pr_wed reserves ¢_1"crude _md in survey Forms EIA-23 and EIA-64A is provided to

()il, ll;itlir;ll gas, and nattlral gas liquids as ()f December 31, a_ssisl rca(lcrs in me)re I'ully understanding the data.

1992, as well as pr(>tluctiotl v()lumes l'()r the United States, The allntlal reserves rep(>rl is prepm'ed by the Dallas Field
aml selected Slates aml State subdivisflms liar the year OMce staff of the Reserves _md Production Branch,
1992. Eslimalcs are prcsenled l_r the following limr Reserves ax_d Nalunal Gas Divisi¢_n, Office of Oil m_d Gas,

categ¢_ries of llaltlral ga.,,: [olal gas (wel after lease2 sepal'a- Energy llll'ormalitm A_hnilliSlralion, under lhe general
lion), its Iw¢> lli_li()r C{)lllpi)llelilS (ll()ll_lSSilci;llC(l ;tlld

direction _,1'Diane W. Liquc, Direclor _1 the Reserves and

ass_,cialed-dis, s_lved gas), aml I{}lal dry gas (wel gas Natural Gas Divisi_m, Craig H. (?ranst{m, Chief of the
aditlslcd I¢)r lhe relilov;ll _)1 liquitls lit l|alllral gas I'_r()ccss- Reserves alld Pr()dtlclioli Brallch, a_ld John H. Wt_od,
ing planls). In addili,m, Iwt) ct)mpt)_|cnls ()1 l_alural gas Direcl()r ¢)I Ihe Dallas Field Office.
liquids, le_lse comleHsale and _mlliral gas plallt liquids,

have lheir reserves at_d l_r_}dt_cli¢_tldala prcsenletl. These General inli_rmaliot_ regarding preparation ,_1 the reporl
estimates are based iI[h.)ll data obtained l'r_n_ Iw¢_ ;IIlIlU_|] may bc obb:dned Ir{m_ Diane W. Liquc (202) 586-6(19()_r
EIA surveys: Form EIA-23, "Am_ual Survey of Dem_cstic Craig H. Cranstot_ (202) 5b16-6()23. Specific mformalion

Oil and Gas Reset'vex" at_tl [=¢_rm EIA-64A, "Annual regarding the c{mlet_l of Ihe rep_rl may be oblained Irem_
Rep_rt of the Origin of Nalural Gas Liqtlkls Pr_dtlclk_l_." Ihe authors: Johll H. W_d, Paul Chapman, ;l_id John R.
AIs¢_ it_cluded is iI_li,rmali¢_ _m imlicaled addili, mal crude T¢,wer (214) 767-221)().
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Other recent reports published by the Energy Information Administration (EIA)
offer additional information and analysis related to domestic oil and gas reserves.
They may be obtained from the Government Printing Office in the same manner as
this reserves report.

EIA Oil and Gas Publications Currently Available

Geologic Distributions of U.S. Oil and Gas
DOE/EIA-0557, July 1992
Important properties of crude oil and nonassociated gas tield size distributions, at
the end of 1989, are discussed. These data are arranged by geologic provinces.
Volumetric distributions of ultimate recover), estimates are discussed across the
members of three macrogeologic variable suites: (1) principal iithology of the reser-
voir rock, (2) principal trapping condition, and (3) geologic age of the reservoir
rock.

Largest U.S. Oil and Gas Fields
DOE/EIA-TR-0567, August 1993
This report identifies the largest 1 percent of U.S. oil and gas fields and their
general location, year of discovery, and approximate National rankings in several
size categories including proved reserves and annual producHon. Nearly two-thirds
of the remaining domestic crude oil proved reserves are fi_und in the largest 100 oil
reserves fields. U.S. natural gas proved reserves are not nearly so concentrated, as
45 percent are contained in the top 100 gas reserves fields.

U.S. Oil and Gas Reserves by Year of Field Discovery
DOE/EIA.{)534, August 199()
This publication describes and comments on the 1988 year-end estimates of both
proved reserves and ultimate recovery, according to the year of field discovery.

Three.Dimensional Seistnology - A New Perspective
DOE/EIA-0130(92/12) or DOE/El A-01 {)9(92/12), both December 1992
This report reviews the history, technology, economics, current application, and
probable future of 3-D seismic surveying in oil and gas applications.

Drilling Sideways-.A Review o.1"Horizontal Well Technology and its Domestic
Application
DOE/EIA-TR-0565, April 1993
This report reviews the technology, its history, and its current domestic application.
It also considers related technologies that will increasingly affect horizontal
drilling's future.

Natural Gas 1992: Issues and Trends

DOE/EIA-0560(92), March 1992
Among other issues, this report describes the recent combined impacts on domestic
gas supply of lower wellhead prices and improvements in drilling technology. As
producers shifted the h_ci and lowered the levels of their drilling programs, im-
proved finding rates allowed supplies t{Dremain adequate, although increased gas
demand caused a shrinkage _}t'excess productive capacity.
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ExecutiveSummary

U.S. proved reserves ,_I"crude oil, natural gas, mid nalural in old rich/s; they resull from drilling exploratory wells.
gas liquids all declined again in 1992 as a result of low oil The Gull of Mexico Federal Offshore aml Texas accounted

and gas prices. Federal lax incentives helped to keep the l't_rmore than half of U.S. total discoreries.
decline in natural gas reserves m I percent, compared to 4
percent lor oil. Other nalural gas highlighls of 1992 were:

• The real natural gas price at Ihe wellhead fh'sl
Proved reserves are those quantities that geological aml en- dropped Io a 15-year monthly low of $1.31 pet"gineering data demonstrate with reasonable cerlainty to be
recoverable in fulure years from known reservoirs under Ihous_uld cubic feel in February before rising rapidly

hirer in 1992.
exisling economic and operating conditions. Pelroleum

engineering and geological judgment is required in • Tax credits for new unconvenlional gas wells
estimating reserves; therefore, the results are not precise spun'ed drilling for coalbed methane and light-sand
measurements. This report of 1992 U.S. proved reserves of gas to high levels in the last half of 1992.
crude oil, natural gas, +indnatural gas liquids is the Iblh in
an annual series prepared by the Energy Information • Total gas well complelions droplx_d only 16 percent
Adminislratitm (EIA). to 7,(_0.

• New fieht discoveries were (y[9 billion cubic leer,
As of Decemlx_r 31, 19o2, proved reserves were 165,015

down 23 percent.
billion cubic feel t_l"dry natural gas (excluding gas in
underground storage); 23,745 million barrels of crude oil; * Field exten,qons were 4,675 billion cubic feet, dowll

and 7,451 million ban'els of natural gas liquids (inchlding 8 percent.
lease condensate),

• New reservoir discoveries in old.fiehl.v wele 1,724
billion Cllbic feel, up 7 percent, hut still well belmv

Natural Gas tile prior l()-year average.

All four leading gas producing areas, Texas, tile Gulf of • Total di,wm'erie,_' per exploratory well were up,
Mexico Federal OlIMll_re, Oklahonla, alld l..ouisiana, had moderating the tlecline in total discoveries for both
large declines ix) proved reserves I¢)taling 4,(_9 billion oil and gas.

' cubic feet. But partially offselling tllese declines were

hu'ge increases in coalhed methane reserves in Virginia, Crude 011
New Mexico, Colorado, and Alahan)a. Reserves in these

Staten increased by 1,957 billion cubic feel from last year, Calif()rnia had Ihe largest percentage drop in crude oil
reserves of any nntio," producing area_twice the U.S.

Reserves in coalbed methane fields increased to 1(),034 average. Low oil prices, ah)ng wilh local and State
billion cubic feel, a 23-percent increase in 1992, lo environmental concerns, contributed to tile large California
account Ibr 6 percenl of iota] U,S. llatural gIts reserves, decline. Most of the Nation's thermally enhanced recovery
These reserves expanded rapidly because of a hlrge of heavy oil takes place in Calilornia.
Federal lax credil incentive.

To/al discoveries of crutl¢ ()i] were tlowll to 484 inillioil
In recent years, the net amount of revisions and adjust- bm'rels ix) 1992. Three areas, Texas, Alaska, and tim Gulf

ments Io reserves phiyed a growing role in sustaining LI.S, of Mexico Federal Offshore, accounted for 74 percenl of
natural gas proved reserves. This amounted to 8,328 hil- them.
lion cubic lee| in 1992. The increasing rec_wery of gas
from the resource blise of old fields was enhanced by the New.field dis('or('ries wert an exceptionally low 8 million
application of new teclmoh_gies, such as 3-D seismology, barrels last year, "File United Stales produces 7 million blu'-
horizonlal drilling, belter fracturing Irealments, and ira- rels every day. Tile prior l()-year average for ne,'.lXeht dis-
proved well completion techniques, coveries w_t'_ 15 limes i|s high, Two new discoveries may

lurn this Irend around in 1993. They are Ihe Sunfish
U.S, total discoveries of dry gas reserves were 7,048 bii- prospect in the Cook Inlet o1" ¢)ffshore Ah|ska and Ihe
lion cubic feel, ;1decline ¢)I'7 percent lrolll last year, Tot,1 Kuvlum prospecl, which is 15 miles (d'fshore o1' the Arctic
discoveries are Ihose reserves attributable I• fiehl exten- National Wildlife Refuge. These pmspecls are still being
sions, new,fieht discoveries, and Hew reservoir discoveries evaluitled al)d are licityet proved,
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Tile 10 largest oil mid Dis pr_lucing compmlies ill 1092 lmlicnled addiliomd crude oil reserves were 3,7N2 million
, had 66 percent of U.S. proved reservesof crude oil. These bm'rel,_,an ! 1-percenl decreasefrom 1991. These reserves

compmfies collcelllraled Iheir LI.S. operalions on fewer are crude oil volumes thai may become ccononlically
fields and focused more of Iheir resources on foreign recoverable from known reservoirs through the application
operations. Consequently, the I_p 10 producing companies of improved recovery techniques using current technology.
had a 6-perccnl decline in lheir domcslic proved reserves The presenceof large imlicaled additional reserves in the
o1"crude oil during 1992. The resl of the producers lind a Alaskml Norlh Shq_c, (,alif_wnia, west Texas, mid New
2-percenl increase. Mexico implies thai significanl upward revisions I¢Icrude

oil proved reserves could ¢_ccurin lhe fulure.
Oilier crude oil highlighls of 1992 were:

* Real oil prices pushed $50 per barrel in 1981, but Natural Gas Liquids
they dropped in 1991 and dropped again in 199_ Io
$15.96 per barrel. " U.S. nalural gas liquids proved reserves decreased slightly

Io 7,451 million barrels in 1992. Nnliiral gas liquids

* Alaskan North Slope oil was $9.09 per barrel in reserves _u'e the sum of i|_lllll'al g_ls l'llliill liquids and lease

January 1992 and the California price was $1().97 condensate reserves.
per barrel in March, wilh heavy oil prices even
lower. Tolal liquid hydrocm'bon proved feservcs (crude oil plus

nlitliral glis liquids) werc 31,196 million barrels in 1992, a
, Low prices eatlsed low drilling thai t'lliised low 3-pei'Ceill decline of 05()million balTCIs froin the 1991

reserve liddilions, level. Niilural gas liquids wcrc 24 perceill of iolal liquid

. Active drilling rigs reached a new 20-yore' low. hydrllcari_ln proved reserves in 1992.

* Oil well coinplclioils dropped 28 percenl Io ,'4,640,a Data
20-year low.

These eslinlales are bilsetl upon analysis of thila from
• Total discoveries per explornlory well were up, Form EIA-23, "Annual Survey _11"Domestic Oil and Gas

inoderaling Ihe decline in total discoi'eries for both Reserves," filed by 3,964 Olx:rators of oil lultl gas wells,
oil and gas. and Fornl EIA-64A, "Annual Report of the Origin ¢!1'

Natural Gas Liquids Produclion," filed by operators of 867. Field extensions were 391 million barrels, tip 7 per-
active naliiral gas processing plants. The U,S. provedcent, bul slill well below the prior 10-year llveragc.
reserves eslilllllles f()l" crude oil alld !1111111"111gas are

• New reservoir discoveries in oldfiehls were 85 lnil- associated wllh slunpling el'r_lrs ill"lens than I percent Ill II
lion ban'els, down 8 riot.toni. 95 percenl c(infidencc level.
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1. Introduction

Background large part is found ;tt vcry I{w, c{_nccntratic)ns throtJgh()ut
tile e_lrlh's c'ru_t, II clmll{}l lyo exllaclcd ,shorl _)1"minin_u Ihc

The primary l(_'tlS {)l lids rcp{wl is I(} pn}vid¢ _4_|acctlral¢ n)ck or Ihe applicali(m o1 some {_lhcr approach IhHI would
estimllle t}f U,S. pn,;,ed reserves o1"crude {)il, lmttlral ga,_;, ctmsulnc more ¢,llcryy than it pro, hlccd. All additional por-
_.lll(l lilt[Ill'It] gIL";,liqtlidS, These CSlilllIllCs ill0 _.,msitlcrod li()ll of the I()lil] i'c,_{)lll'CCbtlSC CHIlllOIhe recovered because

csscl_[ial [o the dcvch)pmclll, implemclllali(_n, ;|lid cv[t]tl;I- currcn[ pr{)ducli()n [¢chniqucs C_lllllo[ cxlra¢l all of [l_e

[it)ll {fl"ilalional cne,'_y policy and le_,islali_m, In the pan[, impl;Jce _il _sll{lgas even when it is present in commercial
tile Governmcn{ ;rod {he public relied upon illdllslry concclHra[ions, This inability I{_,'ec{_er I()(}pcrccnl of the,
estimates of pnwed reserves, These estimate,,, h;_d been implacc peu'_lcum Inml a pr_tlu,:lhlc tlcposil occurs

prepared joiillly by tile American Pclnflctlm in,,,lilllle itlld becatls¢ {d ecoll{)lnics, inlracl_tl_l¢ 1,hysical fc_rccs, or a
the American Gas Ass{)cialicwt and l_ublishcd in their Ira- t,{)mhillillioli {}1I){)11}.The c{mccpl of re.,_wcn_blcres{u_rccs
Imal rcp{wl. Reserres _!/ ('r.de OiL Nar.ral ¢;c_._Liq.ids, exchldcs thcsc n{_nrccovcrahle fr;IcliollS el' Ihc [o[;tl
(ltlt] Nttiltrd/ (;t/.v it/ lilt' l/tli/ed ,'Clericsttm/ ('mtmht. ltow'- l'eSl_llrCc hilsc.

ever, they CCIISCt] plll'_liG|li{_n of I'C_OI'VC._CMilII_IICS ;filer
their 1979 reporl. The ¢lllire slrllcltllC prcscJ_led in Fi,__,ur¢ I i'cpl'c.,.;ciiIs Ihe

l()lill I¢._11i¢e bIl._c. This l_}lill C{)ll.Sisls ()f recoverable _llltl

FJy l]le lllid-197()'s, Vill'iOllS I_:etlor_ll;igellt'ies hall sep;ll_lle- ii{}lircciivcral'_le pi)rli{)liS tlisCllSSctl at3ovc. The noxl level

ly esl_ihlisllctl progralns Io t,_)llc¢l tllll_l oil, verify, {_l"illtle- divitlc.,, rcc{WCl'ablc rc.,,{uir¢cs lille ii tlisc{wcrcd scgll_Cnl

petRl0,nlly cslimalc domestic pr{wcd reserves _1 el'title oil _tt_tl an undiscovered scglncll{. Di.sc_wcred rcs{HIrces are
or nIlltlral ga,,,. Each pl'{)gl'alll wa.,, i|arlx)w[y defined h} lnCel ihcll sep;lr;llcd itlh) ¢llllilll_lllVe pr{_dliclion illitl reserves.

the p_lrlicuhtr need,, ¢_1 the sp{)ns{}ri_g _igcncy. hi rcsp_}.,,e
Io _1rect)_ni/ed ilccd 1'(7rtlnificd, ¢{mlprchcnsivc pnwc, l Figure 1. Relationship of Petroleum Resource
rcst.,,rves ¢slmlales, C{_ngl'cS.s, ill It_77, retluircd ih¢ Depart- and Reserve Terms
Incnl {_l' Energy 1{7prepare ,,uch e,,limIfle,,,. '1"_ mccl llli_;
rctluirell|cnl, Ih¢ ]i:A_er,_y Itll{_rlnali{_li Atllninislr;tli_m's

TOI_.]I Oil & G_._e_F_o_ource8
(EIA) reserves pn_grmn was iIil{lcrl_lkcll I_ esl;tblish ;i

tlllifictl, verifiable, £()lllpl'¢hell,_;ivc, Hlltl c{U_linttil_ slalinli- l
CHI SOl'iCe l'{)r I'_l'Oveti reserves el Crll(Ic oil lllltl I|HIIII'_IIgIlS. [ ]
Tile pr{}gr_.ll_iw}ls expanded Io mchldc imwcd rest rye,,, _l
nalur_ll gas liquids ill the 1979 rcp{)rl. Nonreeoverat_lo. Ro(-overableFlesource_} r:leeotJrce8

Oil and Gas l t
!

Resource Base u Dittcovered
Resottrce,._ R_:eource8

Otlr tm{lcrslalltlil_g {_1' Ihc carlh, while cxtel_sivc, is ,,till i

t111¢¢1"1_1iliWllcll t'MJlli_tles ()f file t'lll'l'¢lll illltl polcnli;ll ! I
!!

rcs{_tlrccs _|lltl rcservc.s arc Ill;itl¢. The It_rlllinology I.l.,sctlill Cumulative f:le_erve_l
chlssifying pclroleum rc,,,{_urccs and reserves ColllilllleS I{_ Production g

be tile sub icct o1' much slu_ly illitl discussi_ul in lhc _il lind ! "
gas illtltlslry. Therefore, il is i_{_(.,,urprisillg Ihal s_tlto ¢{m- !
l'tlsi{}ll .sli]l surn_tl_ltls IJl¢ rise _llltl lllRlcr.',l;intlill_2 {_l' Ihc [ !
Iclmin{_logy tlevclopctt Io describe Ihc.,,c tlUanlilies. A lack Other Proved Reserves
{)l' Illlclt2l'M_lll([illc_of lilt,' tlil'['Cl'CIICC[)cIWeCll l'¢nel'V¢s IIIRI Re_ervt-_'"_' F:orm UIA-23 i
Ihc IlltH'C gcncrali/ctl C{)li£Cp[ {)1" l'¢,%()tlrCC,_C_IIISC._;C()il- [

ftlsiOII, a:; (.l{}c,s {IlK V;II'JC, I)' ()l' dClillili()lis I]l_ll dcscrilx, [ I
VIII'i()II,", kJlltJ,',, ()J" I'OS¢I'VC%. Proved Rf._t.]o,r vt., ta Proved Fleser vet_ ]

The I()lltl r¢.,,()llrc¢ h;|s¢ {71 oil and #a.,, is Ihc I{)lal \'olllJnc NonproOtl(:ing F'roducir_g ]

Ihal wa.s f_rmcd and Ir;tppcd ill-phtc¢ wilhm the c_lrlh
_oI the numerous other reserve classifications, only "Indicated

hef{}rc pr_){hlt'li_tl. A p()l'li()ll 171Ihi.,, I_fllll r,es{_urc0,base is Addilional" roseevosare in this report
ll(_lll'Cti(wCl'ill_lc by CtlH'¢lll (_I" l'orescc_tble I¢¢1111()]{_y. A Source: Energy Inform;ationAdministration, Office of Oil and Gas,
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l
Furlher, reserves are sub(.Jl,,i(.led illlO olhor l'eserve_ alid These DO! estim_tles for undisctwered resources were not

proved reserves. In a(lditiol_, proved reserves may be m intended to include (a)oil and gas extractable by etdmnced
producing reservoirs or in nonpro¢lucing reservoirs, methods, such as clJhanced oil recovery _md (b) so.called
Although proved reserves are file l'()cus of Ihis report, Ihe "tmc(mventional" (_il and gas resemrce.s, such a,; ga,,
next se',,eral paragt:lphs discuss the spectrum ofaddititmal trapped in low.permeability (tight) formali(ms. Other
oil and gas cslimaled to reside in ()ther portions of the eslimators use criteria thai relax this restriction to one
rec(werable resource base. degree or anolher, il, _'ssence, specuhtting as It) the effects

of present or expected future a(.Ivanced t)r enhalced
recovery teclmology on the size of the recoverable

Recoverable Resources resource base. Such e_lhnales are usually made m asscx:ia-
tion wilh different cot,re,nit assumptions than those used

Recoverable resources include both tlisc(wered muJ untlis- by DOI, particularly a:,, to future prices. For example, lhe
covered resources, Discovered rccoverable resources are American Associaticm (V Petroleum Geolc).msts included 36

defined here as Iht)se quantities ()1'oil and gas, tile Iota- billion barrels of tertiary enhanced <hi recovery in its
lions of which m'e already known. Tile locations of undis- estimate l'¢w resources recoverable with existing technol-
covered recoverable resources _u'e not yet known with ogy, m the price range ()1$25 to $5() per barrel.{2}
specificity, bul lhey are lhoughl to exisl in geologically
favorable seltillgs, 1111992, DOE sponsored _u) assessment of Ltle U,S, oil

resource base, which among ()tiler categories, estimated
While undiscovered recoverable resource estimates are from 99 to 13(Jbillion barrels of oil receverable with exist-

_mtside the purview of this report, they merit a brief ing technol{}gy, at respective prices of $20 to $27 per bin'-
discussion to provide a sense of scale relative to pr(wed rel.{3} Also, lhe DOE Office of Policy, Phuming, mid
reserves. Tile ()Metal sources {)f these (hmlestic estimates Analysis spons()red a one-time assessment efl'orl in May,
of undiscovered recoverable resources are the United 1988, which _unong other gas categories, estimated 259

States Geological Survey and the Minerals Management trillion cubic feet of unconventional gas.{4} These oil mid
Service of tile Deparunenl of tile Interior (DOI). gas amounts were considered recoverable with existing

technologies in onshore areas of the lower 48 States as of

DOt defines undiscovered recoverable ctmventi(mai resour- December 3 I, 1986. C(mlbed methane COllstitUlctl48 Iril-

ces as accumuhllions of sufficient size alld qualily thal they lion cubic feel of tile 259 trillion cubic feet estimated in
could be produced with conventional recovery tech- the 1988 DOE report. For compariscm, the Potential Gas
nologies bul without regard to economic viability. There- Committee itlentilied 147 trillion cubic feet of coalbed
fore, only part ¢)f tile undiscovered recoverable methane as a rc.cm,erablc resource (sum of probable, pt)s-
conventional resources are ec(momically recoverable under sible, and speculative mean vahJes) ill it.',;reporl tbr data
conditions of cutxent technology and imDTsed ec(momic year 1992.{5} For still another comparison and ranting

• assumptions.{ I } other natural g;ts categories, the National Petroleum Coun-
cil (NPC), in December 1992, eslimated 519 trillion cubic

feet ()I"unconventional gas as technically recoverable in theF"orthe 1989 naliemal assessment, using _tta as of Decem-
ber 31, 1986, the Untied States Geological Survey lower 48 States. Coalbed melhane accounted for 98 trillion
estimated the imdiscm, ered recoverable conventiontd crude cubic feet o1"this NPC estimate, and natural gas from tight

sands accounted for 349 of the 519 trillion cubic feet.{6}oil, natural gas, and naturtd gas liquids restmrces of all on-
shore areas of tile United States, as well as State ¢)ffshore Willie the estimation of undiscovered resources is a rela-

areas, while the Minerals Managemenl Service was rcspon- lively imprecise endeavor relative to estimation of proved
sible for tile Federal Ofl:shore estimates. Their general re.serves, and different assumptions ;ts 1(7economicstrod

technology can yield very different results, it is clear thatapproach to resource estimation was a complex play
analysis technique. A phtv is a related t_roup of accumula- substm)lial volumes ()f technically recoverable resources" _ remain 1obe found.
it(ms re)d/or prospects that have simihu reservoir source
and trap type. The 1989 DOI rmlge of estimates for domes-
tic undiscovered recoverable conventiomd resources was
33 to 7() billion barrels of crude oil will_ a mean estimate Discovered Resources
()1 49 billion barrels. 3()7 to 507 IJ'illi(m cubic feel (71"

natural gas wilh a mean estimate of 399 trillium cubic leer, Besides ct]mulative lm)duclion, discovered recoverable
alld 6 t() 12 billion barrels of natural gas liquids with a resources naturally inciude reserves. Cumulative pmduc-
mean estimate t71"9billion barrels.{ i } These estimate ran- lion is the sum ()j" tile currenl year production _md the
ges are stated at the 95 and 5 percent probability levels of production for all prior years. Reserves are volumes
occurrence, respectively. This means that there m'e 19 estimated i{) exist in known delx_sits and believed to be
chat)tea in 20 that more thall the h)wer volume occurs _Ul(.l recoverable in tile future througll tile application of present
one chance in 20 Ihat more lhall the higher volume occurs, or anticipated teclltl()lt)gy.
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Reserves natural gas.{4} Both of these estimated volumes include
undiscovered and unconventional resources, and use data

Reserves include Ix_th proved reserves and other as of December 31, 1986. if "advanced" technology con-
reserves. There are numerous classifications of reserves siderations arc applied, even higher estimates would result.
used by different organizations, such as measured, It should be borne in mind that such htrge resource
indicated, b!/'erred, prohaMe, and po,v.vihle. Differe_ll estimates do nol necessarily mmslate rapidly inlo large
categorization systems are preferred by different worker:,;, increases in proved reserves or production. That is, many
Consequenlli_ their definitions sometimes overlap. But decades will be required to bring such resources incremen-
however they are categorized, labeled, and defined, other tally onstream, at great efl't_rl and cost.
reserves are generally less well known and therefore less
precisely qualHifiable lh;ql proved reserves. Their recovery
is :dso less assured lhan is thai of proved reserves. Proved Reserves
Measured reserves are defined by DOI as that pail of Ihe
identified economic resource that is estimated from EIA defines proved reserves, the m_tjor topic of this report,

ge_flogic evidence suplxn'led direcily by engineering as those volumes of oil and gas that geological _.uitl
data.{I} Measured reserves are demonstrated with engineering data demonsmtte with reasonable certainty to
reasonable certainty to be recoverable in future years fit)lll be recoverable in future years from known reservoirs under
known reservoirs under existing ecovomic and operating existing economic and operating conditions. There are
conditions and are generally equivalent Io "proved reser- other categories of reserves, bul by definition they arc
ves" {as defined by EIA). Indicated and inferred reserves, more speculative and less precise than proved reserves.
because of their uncertain economic or technical These proved reserves are either proved pr_Klucing or
recoverabililv, relllaill ill ihe olher reserves category, proved nonpr()dtK'ing (those reserves in reservoirs thal did

not produce during the report ye_u'). The proved i
DOI defines ink'rred reserves as thai part of the idenlified nonproducing reserves are included in the proved reserves
econt)mic restmrces, over _ult_above measured and indi- reported by EIA and may represent a substantial fraction of
caled reserves, Ihal will be added Ihrough cxlensions, proved reserves each yem. For example, 20 percent of the
revisiems, alld lie adtlitioll of Flew pay /ones in discovered proved wet llatural gas reserves were in nonproducing
fields.{ i} Basically, inferred reserves :Ire also considered reservoirs in 1992. Others have issued similar but not idcn-
probable r_>crves by many analysts, for example, those of lical proved reserves definitions. The Society of Pelroleunl
the Potential GasC_mmlillee. Engineers, in concert with Ihe Society of Petroleum

Evalualion Engineers, has reserves tlefini',ions thai c_wer
Indicated additional reserves, a separate category, _u'e proved reserves and sulxlivisitms flmreof, as well as several
defined by DOI and EIA as qtmnlitics ¢ff crude {)il thai calegories of olher reserves. These Society of Pelroleum
may become economically recoverable in the future from Engineers definitions explicitly restrict proved reserves to
existing proth]clive reser\,_irs throueh the application of those that exist under cun'ent government regulalions ;rod
currenllv available but m_t inslalled recovery technology, have operational transportation facilities or a commitment
When the techniques are successfully applied, the indicated or reasonable expectation that such facilities will be
additional reserves arc reclassified to the proved calcgory, installed in the fulure. The Securities and Exchange
Of the "other reserves" calegt)ries, only those classified as Commission also publi.,:hes reserves definitions that are
"indicated adtlili_mal" _u'e eslimated by E1A _md included simihtr to lla{_se used by E/A, but the Securities _u_tl
in this report. Exclumge Commission definitions state the econtmTic

conditions and assumptions more explicitly. Prices and
DOI estimated the sum of indicated and inferred ,eserves costs are as of the dale the estimate is made. Future prices
to be 22 billion barrels of crude oil, 99 Irillion cubic feel may include consideration of changes in existing prices
of Ilaltu'al gas, and 4 billion barrels of llalural gas provided by COlllracltlal arrangements, but not escalations
liquids. {1} Itl addition, anolher DO! reDwl estimated 123 based on assutlq'_lions about future conditions.
trillion cubic reel of "unconventional" gas resources in
several basins Ihcmghl Io be recoverable using existing
lechntflogy :ll wellhead prices of r()ughly S5 a lh()usand Reserves Changes
cubic feet. {7 }

Estimates of the disccwered volume of proved reserves can

When eslimates of proved reserves are added It) amounts be made when an exploralory well penetrates an oil- or
estimated for the m_my olher oil and gas resource gas-bearing zone or reservoir. This estimate is based Ul)tm
calcgories, huge volumes result for polenlially recoverable the inilial flow data, lhickness of the reserwfir found, ils
remaining res{mrces. Under general condilions of historical apparent areal exlertt, and electrical and other measure-
prices ;ultl existine techmflogy, remaining recoverable ments taken ilTside the hole thai provide information about
resources have been estimated to be as much as 140 billion reservoir rock porosity (w)id space), permeability (ability
Nu'rels c_l crude _il {2} and 1,188 trillium cubic lcet (ff 1o conducl l]ui(i l]ow), fluid saturatiems, pressures, and
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temperatures. Initially, Ihe estimate of proved reserves is Form EIA-23
based on a limited amount of data. These data are only
available from exploratory drilling and inlerprelations of For Form EIA-23 purposes, an operator is defined as im
_my seismic or other geophysical/geologic data. Therelbre, organization or person responsible for the management lulti
this estimate is only a preliminary judgment as to the day-to-day operation of oil and/or gas wells. This defini-
,-unotmt of oil and gas in place and the amoulit Ihat can I_ lion eliminates responses from royalty owners, working
economically recovered, interest owners (unless they are also operators), and others

not directly responsible for oil and gas pr_xluction opera-
lions. Each company and its parent company or sub-

As more wells m'e drilled imd placed on production, rcser-
sidiaries arc required to file if lhey meet the survey's

voir perfo_Tnance data become available. These additional specifications.
wells also provide more information on ttle Ihickness,
extent, and other properties of the reserw)ir. Proved
reserves estimates are fl_en revised upward or downw_utl, Operalor size categories were based upon their anmlal
as appropriate, to rcflecl addilio,qal km_wledge gained, its production as indicated in various Federal, Slate, and corn-

• - mercial records. Calegory I (l_u'ge) operators were thosewell as any improvements in technology, or changes in
economic and operating conditions. As a reservoir is that protluced at least 1.5 million bm'rels of crudeoil or 15
developed, upward revi::;ions c_m occur because of addi- billion cubic feet of natural gas, or Ix)th, during the repel1
tional wells from infill drilling that often add significant year. Category I! (intermediate) operators produced less
volumes of crude oil and/or natural gas reserves to known than Category I operators, bul lllOl'C thiul 400,000 barrels
reservoirs, especially in tight formations, of crude oil or 2 billion cubic feet of natural gas, or both.

'- Category III (small) operators were those Ihat prtxluced
less Ihan did Category li oI_rators. All dala are rel_rted

The differenl physical properties of crude oil and natural on a total operated basis, encompassing all proved reserves
gas have led to different trends in revisions. Primary and production associaled with wells t)pemted by an
recovery factors for crud,, oil _u'e generally much lower individual operator. This concept is also called the "gross
than for natural gas. Therclbre, improved recovery technol- operated" or "8/,_lhs" basis.
ogy targeting the remaining oil in place results in relatively
higher positive revisions for crude oil than for natural gas. Large otx'rators _:llid lllOsl intermediate sized operators

repo:'t reserves balance data on Form EIA-23 to show how

reserve colnponenls changed during the year on a field-by-
A field may contain a single reservoir or mluly reservoirs field basis. Small operators and inlermediale sized
in its proved area. Chan,,es to Ihe originally eslimaled

' operators who tit) not keep reserves data were not asked to
proved reserves of a field are usually made over time as provide eslilnales of reserves at the beginning of the yearrevision increases, revision decreases, extensions to its

or annual changes to proved reserves by component of
proved area, or new reservoir discoveries occur. Thus, the change; i.e., revisions, extensions, and new discoveries.
estimate of proved reserves for any given field usually When llley did not, these volumes were estimated by
changes over time and is influenced direclly by the applying an algebraic allocation scheme that preserved the
funount, kind, luld qu_dity of data which become awtilable relative relationships between these items within each Slate

concerning lhat field. The more data that are available and or Slate subdivision, as reported by large and intermediatetile longer the production history, tile more accurate or
closer tt) reality tile proved reserve estimate becolnes. The operalors.
exact amount of producible oil or gas is not known with

The published reserve estimates include an additional lerln,certainty until the field is permiulenlly i|l)antloned and the
recovered oil and gas have been rect)l'ded as cumulative adjuslIllenls, calculaled by EIA, that preserves _m exact
production, anlltlal reserves balance of Ihe ['ornl:

Pulqishcd Proved Reservesat End of Previous Report Year
+ Adjustments

Survey Overview +
- Revision 1)ecrcases
+ Extensions

This repo_l provides proved reserves estimates for Ihe + New l-:ieldl)isc_weries
calendm" yem 1992. 11is based on d_lla filed by operators + New Reservt_irl)isct_veriesin()ld Fields
of oil _md gas wells on Form EIA-23, "Annual Survey of - ReI'a,rtYearProductitm
Domestic Oil fultl Gas Reserves," anti by operators of
natural gas processiilg plants oil Form EIA-(V4A, "Annual = Published Proved Reserves atEnd of Rel'_rt Year
Report of the Origin of Natural Gas Lztluids Production."
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Adjuslments are file yearly changes in the published For Ihe repel1 ye_u"1992, EIA totaled 4,257 EIA-23 l'onns
reserve estimates lhat cannot be attributed 1o file estimates to all known hu'ge and inlellnetliale sized operators and to
for other reserve change categories because of lhe survey a stunple of smaller operators that were expected to be ac-
mid statistic_d estimation methods elnployed. For example, live during 1992. Of Ihesc, 338 were nonoperators. Dala
variations caused by changes in the operator fr_urle, dif- were received from 3,964 operators, an overall response
ferent random s_unples, or imputations Ibr missing or un- rate of 99.1 perccnl of the active operators in tile Fonn
reported reserve changes could contribute to adjustments. EIA-23 survey. EIA mailed 909 EIA-(_A forms to natural

gas processing plant operators. More than one lonn is

While the primary topic of this report is proved reserves, received for a plant that has more th_ulone operator during
information is also presented for crude oil on indicated _itl- 1he year. Forms were received from 100 percent of the
ditional reserves. Indicated additional crude oil reserves are operators of the 867 active plants ill the Form EIA-64A

not included in proved reserves because of Iheir uncellain survey.
economic recoverability. When economic recoverability is
demonstrated, these volumes will be reclassified _md trans- Natit)nal estimates of production volumes for crude oil,

ferred to Ihc proved reserves category as posilivc revisions, lease colRlellsale, ilalur_.dgas liquids, alld dry nalural gas
based on Form EIA-23 _mdForm EIA-(_A were compared
wilh corresponding official production w)lumes published
by EIA. For report year 1992, the Form EIA-23 national

Form EIA-B4A production estimates were 1.2 percent lower than the com-
parable Petroleum Stq_ply Annual 1992 w)lumes for crude

Form EIA-(_I-A data were first collected for the 1979 oil and lease contlellsalc combined, and were 2 percent
survey year in order to develop eslimales for total natural lower Illan tile cc)mparable Natural Gas Monthly August
gas liquids reserves. Data on liquids recovered from 1993 voltunc for 1992 dry natural gas. For report ye_u"
n_aurai gas, as reported by n_ltural gas pr_x:essing phmt 1992, tile Form EIA-64A national estimates were 0.8 per-
operators, are combined with lease condensate data cent higher than tile Petroleum Supply Annual 1992
collected on Form EIA-23 re)prcwide the total natural gas w)lume for natural ga.,,plant liquids production.
liquids reserves estimates.

Consistent data filings were lbstered by the adoption of a
set of specific definitions of proved reserves and related

Data Collection Operations quantities to be followed by respondents ill the reserve
estimalion and rep¢_rting process. The definitions were

An intensive effort is made each year to maintain an developed through extensive consultation with industry
accurate fr_une of operators of _)il and gas wells and _1" experts and other (;ovcrmnel_l agencies. Tile definitions
natured gas processing phmts. The Form EIA-23 operator used in the Form EIA-23 and Form EIA-(_A surveys and
l)'_mle contained 24,106 probable aclive operators and tile lhis Icp_)rl arc prcsenlcd ill the Gh_ssary. See Appendix E
Form EIA-64A plant frame contained 867 probable aclive for a summary of data collection operations, detailed in[or-
natural gas pr_x:essing plants in tile United Slates when the mati_)n on survey response, survey form content, frame
1992 survey w_ts initiated. There were additional operators maintenance, and data qualily control procedures, See
added to lhe survey _Lsit progressed and many operators in Appendix F Ibr an expl_mation of tile sampling _-md
Ihe sample frame were found to be ilmctive in 1992. estimation meth_)doh)gies used.
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2. Overview

National Summary bi_i,,,, cubic feel, a decline from the 1991 level and 34
percent lower tim:: the average during the prior 10 years.

U.S. proved reserves of natural gas, crude oil, and ilzllUl'al Over half of them were in Texas and tile Gull" of Mexico
gas liquids all declined again in 1992. The decline in Federal Ollsh_re.
natural gas reserves, 1 percenl, was smaller than for oil.
Tile uncertainties associated with I_lxes, regulations, oil New.liekl disco_'erie.v of (_49 billion cubic feel were ¢h,wn
prices, gas prices, alld gas demand had a strong influence stlbsl_|nlially Imm the 1991 level alRI 59 percent lower
on the changes m proved reserves in 1992. than tile prior l()-year average of 1,592 billion cubic feet.

l,;.vtettsio_l.s(4,675 billion ctlbic feel) were also lower, drop-

As ,_1'December 31, 1992, proved reserves were !(_5,1)15 ping 31 percenl behwv the prior I(I-year average. Gas
billkm cubic feel of dry natured gas; 23,745 million barrels reserve addili,ms fr,,m rmw reservoirs increased somewhal
of crude oil; and 7,451 million barrels of natural gas to 1,724 bill|tin cubic feel, but were nluch lower than tt,e
liquids (including lease condensate). Slalislical measures ¢)1 prior 10-yem' average.
sampling error of less than I percent at the 95 percent con-
fidence level arc associated with the crude oil and natural The net of rerisions and ,djtlstments for natural gas in

gas reserve estimates. The U.S. proved reserves balances 1992 was 8,328 billion cubic feel. In recent years, tile net
are summarized l'¢_r 1982 through 1992 in Table i alid of tevisirm._ and o(tjlt,_'lnletlt,s" played a growing role in sus-

Figures 2 through 7. raining lower 48 Stales nat|rod gas proved reserves. In
1992, 7,883 billion cubic feet of these were p,dded, 74 per-
cem more thau the I_,wer 48 Stales average for tile prior !()

Natural Gas Reserves years, This increasing rec,wery of gas I'mm the res, mrce

U.S, proved reserves of dry natural gas declined jusl ¢wer base {_1¢_ldlields has been enhanced by tile al_plicalion of
1 percent or 2,047 billion cubic feel in 1¢-t92.All fol.lr le;td- new lechnoiogies such as three dimensional (3-D) seismof
ing gas producing areas, Texas, the (;tllf of Mexic,, Federal ogy, Iloril_,ntal drilling, and better fraclurillg treatments
Offslmre, Oklah_)ma, and Louisiana, had large proved and well completions.

reserves declines totaling 4,(-,49 billion ctlbic feel. Parlkdlv "li_loldis¢'orerie._ I_r Ihe lower 48 Slates were only 6,994
offsetting these declines, lbur Stales had large increases in billion cubic feet in 1q92. This was the second lime since
their coaibed methane reserves: Virginia, New Mexico, 1977 that lower 48 Slates lolOI discoveries were lower than

('olorad_, and Alabama. Reserves in these Stales increased tile net _1 re_'ision.v IIlR] (lclj/l,ffllH'/ll,V. There were prm,ed
hy 1,957 billion cubic feel iti 1992, reserves ,,1 34,11S billi{m cubic feel of naltlral gas, wet

after lease separatism, hwaled ill llOlipri)dUCillgreserv its.
For Ihe year, the average natural oas wellhead price was up
to $1.gO pet" (h(HlSalldCtlbiC feel, I(_ CCllls higher lhal_ ill They are inclt]ded m the Iol;ll prm, ed reserves and ret:re-
]991. But during Ihe year, the real ga ' price at tile sent 2(1percent t+fthe Iolal.
wellhead first dropped It+ a 15-year monthly low of $1.31

per thousand cubic feet in February. Then, it almost Crude Oil Reserves
doubled to a peak of $2.46 pet lhousitlld cubic feet in
October, after Hurricatm Andrew ilt August r_tised concerns During 1992, crude oil proved reserves decreased by 937
alx)tll tilt adequacy of gas supplies. The scheduled end, in million barrels. This 3.g-percent decline is more than twice
December, of tax credits l'_r new unconventional gas wells tile average am_u,_l decline ,_t"1.7 percent experienced
spurTed drilling for coalt_d n/ethal_e and tight-sand gas re} dtH'itig Ihe pricer I() years, While most areas had declines,
high levels in the last half o1" 1992. Theref¢,re, total gas Iv¢¢_ _ll'egts accotlllled liar 73 percenl ,>i' the U,S. decline,
well completions dropped _mly 1(7percent I_,7,640. ltmv- Texas (356 nlilli_m barrels) alid ('alif¢}rnia (324 lllillioll
eve_; exploratory gas well completions reac' "_ a new 2()- barrels). U.S. crude oil product|era in 1992 was down 3
year low after dropping 27 pc|vent during 1992. perceut.

O1' tile several comruments of change in proved reserves, Oil prices averaged $15.98 per barrel, a decline from 1991.
total discorerie.v are those reserves ;lllribulable Io e.v/e,,- B_III explor;ll_ry {_il well ct_l_lpl¢lions ;itltl _lclive drilling
sions, new ./'ields discoveries, and new reserroirs dis- rigs reached new 2()-year lows. Oil well cem_pletions

. . ,.8 percent re, 8,640. Low prices Catlsed low drill-coveries in old/i'elds. They rcsull from drill|he expl,_ratory dr{_ppcd '_'
wells. U.S. tot,I discoreries of dry gas in 1992 were 7,()48 iug thai c;Itlscd low reserve adtlilions,
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Table 1. Total U.S. Proved Reserves of Crude Oil, Dry Natural Gas, and Natural Gas Liquids,
1982 through 1992

Revisionss NeWReservoir Provedc change
Revision Revision and New Field Discoveries Totalb Reserveo rrom

Adjustments Increases Decreases Adjustments Extensions Discoveries In Old Fields Discoveries Production 12/31 P-lor Year
Year (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

Crude OII (million barrels of 42 U,S, gallons)

1982 -83 2,245 1,811 351 634 204 193 1,031 2,950 27,858 .1,568

1983 462 2,810 1,299 1,973 629 105 190 924 3,020 27,735 "123

1984 159 3,672 1,227 2,604 744 242 158 1,144 3,037 28,446 +711
1985 429 3,037 1,439 2,027 742 84 169 995 3.052 28,416 -30

1986 57 2,724 1,869 912 405 48 81 534 2,973 26,889 -1,527

1987 ;'33 3,687 1,371 2,549 484 96 111 691 2,873 27,256 +367

1988 364 2,684 1,221 1,827 355 71 127 553 2,811 26,825 o431

1989 213 2,698 1,365 1,546 514 112 90 716 2,586 26,501 -324

1990 86 2,483 1,000 1,569 456 98 135 689 2,505 26,254 -247

1991 163 2,097 1,87_ 386 365 97 92 554 2,512 24,682 -1,572
1992 290 °,,804 1,069 1,025 391 8 85 484 2,446 23,745 -937

Dry Natural Gas (billion cubic feet, 14.73 psia, c_O° Fahrenheit)

1982 2,378 19,795 19,340 2,833 t.,349 2.687 3,419 14,455 17,506 201,512 -216

1983 3,090 17,602 17,617 3,075 6,909 1,574 2,965 11,448 15,788 200,247 •1,265

i984 -2,241 17,841 14,712 888 8,299 2,536 2,686 13,521 17,193 197,463 .2,784

1985 -1,708 18,775 16,304 763 7,169 999 2,960 11,128 15,985 193,369 .4,094
1986 1,320 21,269 17,697 4,892 6,065 1,099 1,771 8,935 15,610 t91,586 .1/,'83

1987 !,268 17,527 14,231 4,564 4,587 1,089 1,499 7,175 16,114 187,211 .4,375

1988 "_,193 23,367 d38,427 -12,867 6,803 1,638 1,909 10,350 16,670 d168,024 .19,187

1989 3,013 26,673 23,643 6,043 6,33_ 1,450 2,243 10,032 16,983 167,116 .908
;_90 1,557 18,981 13,443 7,095 7,952 2,004 2,412 12,368 17,233 169,346 +2,230

1991 2,960 19,890 15,474 7,376 5,090 848 1,604 7,542 17,202 167,062 -2,284

1992 2,235 18,055 11,962 8,328 4,675 649 1,724 7,048 17,423 165,015 .2,047

Natural Gas Liquids (million barrels of 42 U.S gallons)

1982 299 811 832 278 375 t 12 109 596 721 7,221 +153

1983 849 [47 781 915 321 70 99 490 725 7,301 ,680

1984 -123 866 724 19 348 55 9P 499 776 7,643 -258

1985 426 906 744 588 337 44 85 466 753 7,_44 +301

1986 367 1,030 807 590 263 34 72 369 738 8,165 +221

1987 231 847 656 422 213 39 55 307 747 8,147 -18

1988 11 1,168 715 464 268 4t 72 381 754 8,238 +91

1989 -277 1,143 1,020 -154 259 83 74 416 731 7,769 • 469
1990 -83 827 606 138 299 39 73 411 732 7,586 -183

1991 233 825 695 363 189 25 55 269 754 7,464 .122

1992 225 806 545 486 190 20 64 274 773 7,451 -13

aRevisions and adjustments = Col. 1 + Col, 2 - Col, 3,
bTotal discoveries = Col, 5 + Col, 6 + Col, 7.

Cproved reserves = Col, 10 from prior year + Col, 4 + Col. 8 - Col. 9,
dan unusually large revision decrease to North Slope dry natural gas reserves was made in 1988, it recognizes some 24.6 trillion cubic

feet of downward revisions reported du_ianrrgi pri_l_ yea_s byopelnatt_rs because of eco,,omic and market conditions. The Energy InformationAdministraton (EIA) in previous years c ried ese ese esi he proved ategory.
Notes: ,Old means discovered in a prior year, ,New means discovered dunng the report year. ,Theproduction estimates in this table are

based on data reported on Form EIA-23, "Annual Survey of Domestic Oil and Gas Reserves" and Form EIA-64A, Annual Report of the Origin
of Natural Gas Liquids Production." They may differ from the official EIAproduction data for crude oil, natural gas, and natura/gas liquids for
1992 contained in the Petro/eum Supp/yAnnua/1992, DOE/EIA-0340(92) and the Nature Gas Annua/1992, DOE/EIA-0131(92).

Sources: U.S. Crude OiL Natural Gas, and Nature Gas Liquids Reserves, 1982 through 1992 annual reports, DOE/EIA-0216{13-22}
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Figure2. U.S.CrudeOilProvedReserve'3,19_2.1992
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Figure 4. U.S. Dry Natural Gas Proved Reserves, 1982-1992
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Figure 6. U.S. Natural Gas Liquids Proved Reserves, 1982.1992
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The net of revisi:;n,s"and adjustments for crude t_il in 1902 h_ca[ed in nonpr(x.lucin_ reserwms, They are included in
was 1,025 million barrels. This componell[ _1 reserves Ihe Iolal pr_wed reserves and represenl i l l_'rcent of Ihe
changeisusuallytile.hlrgesIamI hasctmsi.sleiillyh¢llx'dto lolliI.

suslainU.S.crudeoilprovedreserves,But in1992,ilwas

only65 percenloftileaverageof 1,574miIIhmbarrelsI_w hldicatedad<.lithmalcrudeoilre.serveswere3,782miIIit_n

theprior10 years.Threeareashad 71 percent¢_I+theposi- Imrrels,an II+percenldecreaseI'nml19_-_I.Thesere.serves
live net of rev/s/ons and adjustments'. Alaska (451 million are crude t_il w)lumes tirol may bec_mle ectmomically
barrels), the Federal Ofl'slmre (147 milli_m barrels), and recoverable I+rtmlkm_wn reservtfirs lhmugli the applicalion

Texas(125millionl>an'els).Calil+omiahad tilelargestper- ofimprovedrecoverytechniquesushlgcurrentteclmoh_gy.
cenlagedropillprovedreservesof any nl_!iorprt)dm:in_ The presenceoflarpeindk.'aledaddilitmalreservesinthe
area, more Ihan twice tile LI.S. average. Me,st of Ihc Alaskan Nen'th Slope, Calif¢_mhl, wesl 'lk:xas, and New
Nation'sthermallyenhancedrec¢_veryt>l"heavyoiltakes Pv'lexic¢_impliesthalsignificantupwardrevisionstocrude

placein(,alifornia.As laleas 19N9,tileneloi'revisi_m._ t_ilprovedreservescanC(mlinueIt>,)tourinlhefUllJre.
and adjustmentsin('aliI'orniawas a positive241 miIIitm

barrels. In 1992, it was a llegalive 45 milli_m i_arrels, ljwv Natural Gas Liquids Reserves
oilpricesahmg withh_caland Slaleerwit'onmenlalctm-
ternsCOnlribuledtoa rapitldeclinein(+'alili)rniat)ffsht)re U.S,naturalg,asliquidsprt)vedreservesdecreasedslightly
()il reserves. Io 7,451 million barrels ill 1992. NallJral gas liqulus reser-

ves are lhe sum of nalural gas f_hmlliquids and lease _.,on-
In 1992, lotttl (/i._'('ovcriP,s" tlf crude oil were 484 millitm dellSalc I'esCl'Ves.

bmrels. This was down from 1991 aim 3X pcrcenl h_wer
than tile 7N3 million hmtel average ove_ the prior I() years. 'l'_tal liquid hydrt_carbtm pl'(wed reserves (crude oil plt]s
Jusl three areus: Texas, .+,iaska, and Ihe Gulf ¢_1Mexic¢_ nalural gas Iiquhls) were 31,196 million barrels m 1992, a

FederalOffsht)re,acc_unledfor74 Ix:rcenlof It._t,+2t,tal 3-percenldeclineof 95()millicmbarrelslrcmltheiri991

discoverie,s.F't>rthe last7 years,tot,/disct_verieshave level.Natural_as liquidswere24 Ix,rcenl_I lt>talliquid
been relativelylow, refleclinoa similartrend in hvth'ocari_ml'mWc_IreservesinlU92.

c×ploralory drilling ihal f¢_llowcd the crude oil price c_fl-
lapse el 19N6.In 19N5,Ihcrc were more Ihan f<nlr limes its
many succcsslul exph_ratury t)il well.,,drilled its in 1992.
H,,wever, ,:,,,,'.,',',.., i,,tde,per Reserves by Operator
,,,,,e,,,u hly,i,,,,I,i,.,Jsi,lce,he,i. ,heimp, ,,f Production Size Class
the drop in tlrillin_,

The t+ll mid #a.,, pnwcd rose.ryes eslinlates ft)r 1992 ilre.
Provedreserve,,addedby P.l?Ptl._'i<Jll,x(3t+lInillnmbarrels) based()nd;llact>lh.'.ctedi'rt)ma Saml'_leof abIfllt 23,()()0
were up a bit lr_ml Ihose ill 1901, but _ubslanlially I_._low re:live t_pcral_u'st_l oil and _as well,,. Tl_e I() lar_enloil and
Ihe prit_r l()-year average of 533 milli_m barrcln, l-tt_ri/tut- .mu_prt_lucin_ _pcral_W.,,in 1992 had (_'_percent of I I.S,
tal drillm_ ill the Austin Chalk Formalism was a majt)r lilt- pnwed reserves of crude t_iI.These t)ix'ral(>rsc_mcenlraled
forbehindtllellI',ImillitmbarrelsoIextellxioIlsillTexas, lheirU.S.t_perali(msem fewerfieldsand l_'usedlll(,_i'et_l'

wI'_ichaccotmtcdfur30 percenluf [!.S.crudet_ile'_ten- theirres_mrcesem It)rei_nt_ix:ratitmsduringthelastseveral
sions. )cap,.CtmscquenIIy,theIt_pIllf_r_tlttcingOlx:rator,shad a

6-pcrcenldeclinein theirthmleslicIm_vcdreservesof
Newfielddi.s(',_veries_>fcrudet_ilhavebeenrelativelylow crude_ildurin_1992.The reslt_l'tile_peral_rshad a
since 1985. In 1992, U,S. new field di,_c+,verie.s were an 2-1_rcenl increase.
exceptionallylow X milli_mhat'rels. The UnitedStaten

prt_hlccsal_)tlI7 millionbarrelseveryday.The priorlib All_peralt)nsthalrept_l+tedlm_duclitmt_rreservesl<>EIA
yearaveragetffnewfiehldi,sc_verw,_was 15tiJnesa'+high. were rallkedl+yf_rt_.luctitm.()perattwf_rtxhictionwas tile

New discoveries,theSunfishprospectinlit,,:,(,t_<_kInletof sum t_lthe barrel(_I_ilequivalentt)ltlleircrude()il

offshoreAJa.',,kaand theKuvlunlpr_)specl,15 milestiff- prt_duclion,leasecondensatel'Wt_tlucliml,and wel gas

shore_>ItheArclicNatitmalWihIIik:Reftt_e,slayturnthis prt_ducli,tm,The t>peraI_rswere placedin lheI<_Iiowin_
Irend around m It+93. Bul, Ihcy arc slill being evalualed prt_hJctitm st/e classes: I-I(), 11-2(), 21-10{), 1{)1-5()(),5()l-
and are nul yet proved. 25{)(), alld "t)lher". The "t_lher" class colllains r_mghly

2(),()(X)nmiiII t+pcfalt)l'S. ()pcratt)rs lIUly change frt+ut t+n,+'.
Proved re.serves <>Inew rexerv+firs dl.S'('+_vl'redill ++hl/h'hl._" si/c class to all_)lhcr t)vcr lillIC. (::or CXalnple, lhe top I0
<I',I5millionbarrels)weredt+wnlrolllI¢,+91alit.Iwellheh_w classalway,,,_.,¢)lllaiIlSlhe I() lughesll_l'(_dtlcingt+perah+rs
the135miIIitmImn'elavera._eI_)rtheprh_rI()years.There eachyear,hulilwas n<_tnecessarilythesame I()t)Ix::raI_rs

wereprovedreserves_I2,b3XmiIIhmbm'relst_Icrude¢_il eachyear.Tables(_fprt_ducIi_mand reserveshy t>ix:rator
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prl_luclion si/e class lbr Ihe years 19R,Rthrough 1992 are c,,ne from properly _tcquisili(ms. The size 101-5(X} chlss
presenled in Appendix A, had u 19-percent increase m proved reserves of crude c_tl

t'mm 19,R8to 1992.
U.S, proved reserves are Ilighly c_mcenmlted in Ihe larger
operator classes, hi 1992, {11cIcJp 1() had 43 percenl {d' Ihe W_tal U.S. proved reserves or ¢:rude _il declined 4 percent
reserves _1' nalt]ral g_usor 74 trilli(m cubic feel (Figure ,_), rmln 1991 I() 1992. The lop I() _)peramrs' (ill reserves
The next 3 site classes contain 10 i_perators, g() _)perators, declined 6 percenl in 1992, while Ihe resl of Ihe operators
_:IIRI41)()_)lx:ral()rs. Each o1"lhese lind roughly cl_mp_lr_ble had a 2.percent incre_tse.
percentages id' the gas reserves; I(_,,22, and I! percent.

During tile years 198g through 1992, many _per_m_rsThe next 2,(_)() operalors lind ¢mly 4 percen{ _1 Ihe gas
reserves, _ls did the smallest 2(),(k)()oper,'m_rs. 'l'heref(_re, hotlght, sold, and restructured their property positions. A
Ihe average l()p It) upenm_r had m,,cr 2,(}0() limes llle gas I_lrge m,nber _d pn)dl_cing prl_perlies which were nlargin_ll
reserves as _he _verage {_peral_r in Ihe "()lher" class, ()r did _l()!fil il_l_ l'lllttre pn)ducli(m sln_legies were s_)hl by

the major operat(_rs. Oil _|nd g_isexpl(,'_tti_m has (Inlmali-

Tolal (I.S. gas proved reserves declined _mly 2 percent c_dly declined as mm_y ()lmrators have reduced personnel
frtml 1988 to !¢)92, I ll_wever, the t(_p i(1 had a 12-pe,cenl and budgets, (_r altered various D_rli(ms (_1their opentti(ms.
decline in Iheir ilatllral gas proved reserves from 19g,R to In !¢)g2, ;ib()llt 7l)g,000 emph_yees were eng_lged in the
IV92 (Figure 9). Wilhoul lhe l¢_p II), Ihe remaining 23,(1()I) d(mmslic pelr¢_leum exlntcli¢m imluslry. By 1992, ihere
U.S, oper_m_rs h_td_t7-percem incre_tse from 19gg I_ 1992. were only II_dfas many, 35(),()()0 empl¢_yees.{23}
Most of this irene 1'n)ln tile second tier (}l"(_l_rat¢_rs, class

The domestic expll_mli(m _llld devch)pment expenditures of11-2(1.These ¢_perat¢>rsincreased their gas proved reserves
23 m_!ior energy cem_panies fell 3() percent from 19gg toin 1992, _md trod a 42-percent increase t_¢_Jn19X8 tl) 1992.
1992.{24} During {he s_,ne permd, _heir l'_reign expendi-

A suhslanlial p(_rli()llof [his incre_se probably c_une I'mm
tures increased 39 percen{. Foreign expendilures by these

[tcquisithms ¢d reserves Irlm_ other clmip_mies. 'Fhc uexl c_,npames were higher them d¢mmslic expendilures l'_r the
Ihree classes tl_d small r_ereenlage decreases, whit," the lhsl lime ill 1991, and were 23 percenl higher in 1992.
SlII_tl] ¢_per;_l(_rsin lhe "{_her" class had all increase _'r()lll

lggg Io 1992, l,arge ¢_peramrs pn_d_ce _il amd gas in ;t large number of
fields, The nverage l¢)p I()i_penm_r was aclive in 35() fiehls

LI.S, gas reserves declined I percent Inml 19¢tl {¢_ 1992. ill 1992. In ;llegregale, Ihey had an oper_itl,r I]ehl coital of
The I()p 1() had a 4-percent decline in gas reserves in [992, 3,514 IFigure 12), The 4()() i_peramrs in class !(}1-50(}had
while Ilie rest t_l lhe (_per;il¢_rshad ;t i-percenl increase. an _peramr fiehl ¢()11111(ll" 1(),942, }h_wever, the top 1¢)h_id

4 {imes the gas reserves and alnmsl 11 limes tile mlProved reserves of _rude ()il are lilt)re et_l|t,cl|lralcd [JHIll
reserves ¢_l chess l()l-S()(). Obvmllsly, Ihe l(_p 10 have

Ihose _)1Ilalllral gas. The I()p It) had (g-_perccl_l i_l Ihe IJ.S. llitlch larger fields.
i)il reserves, ¢_r 15,7 billi¢m barrels in 1992 {Figure I()).

While the _il aJ_d gtls reserves are clmccnlraled in lira The h)p I() cul Ihc nulllt_r _1 fields Ihey i)peraled m by
larger i_pen,{_rs, Ihe oil alul gas indllslry is I1{)1nearly as half ;is Ihey c(mcenlr;_led Iheir acliVilies fl'()lll 19gg lo 1992
cemcentr_tled :ts Illany lnaj()r (J'.S. imluslries, I_r example, (Figure 13). The ¢_lherclgtsses of lalrge ¢>lmratorsalso c()n-.
tl_e aurorae)bile _mlustry, The !1-2() class and the g() ccnlraled their acliVHies int_ fewer fields a_d h_td declines

¢_peral{)rs in lhe 21-1()0 class I'_lh lind 1(1percent i_l (J.S. i)t 12 to 15 percenl in lheir i_perall_r fiehl c()tllllS, 'File l_lail
reserves i_l crude (_il. The nexl 4()()_)pen_l_rs had ()lily ('_ imlnhcr _)1 ;_ct_ve l.t.S, fields w_is relalively slable I'r_)m
percent _)l*II_e l()llll Illlt[ the nexl 2,()11()¢_peml¢_rsm class 19gg lhn)tigh 19_._2.
5()1-25()() had 5 percenl, The 2(),()()()_per_(¢_rs in tile

"l>lher" class had _mly 3 percent _1 t'.S. reserves _d crude
(_il, The aventee {()p I() ¢_perali_rhad alJm_sl 4,(X)()limes
tile ¢_ilreserves as the average opemll, in {he ",,ther" class. Coalbed Methane

The lop i() had a 19-p_,.:rccntdecline, ill their {)il reserves Proved reserves I_.'_tle¢l ill c()aihed mellml|e fields ill-

ln)m 198g I{_ 1992 {lqgure 11), while t_lal U,S. pr_,/ed Cl'¢_ssedIo 1(),()34 l_illi()n cubic leer, i_r by 23-percenl in
reserves i_l crude _il declined by 12 percenl. WJlh()ul Ihe ]9¢12, I,) acclmnl Il_r (_ percent (d I()lal U.,_. gas reserves
I¢_p1(), the res! of the 23,{)()() {.J,S, t_peral_,s lind _t9-per+ (Figure 14). ('(>altx.:d mclhal|e pl{_ducth)ll incre;tsed _llli|Ost
cent increase Inm_ IVgg t() 1992. The large indepel_del_lS, sixf_)hl in just 3 y¢;trs I(_aCC()IIII[I(1I"3 perccnl i>I IJ.S. gas
lhe g()()pel'al()l's ill pr(_ltlcli()ll si/e class 21-1()(), alCC()lllllCd pl'(_.hlcli{)ll m 1_,_¢,_2,Exph)ilali()l_ ()1 Ihe c_mlhed illelhane
l_r m,,sl _f Ihe ii_crease, These ()1x'lal{)rsha_l a 47-percenl res_mrce has rapidly expamdcd beem_se _,i*a large tax credil
increase in Iheir ()il reserves dtlrillg lhe I_)g,_{hr_mgh 1!)¢)2 U)cenlJ_,t: _il)(l impr(_ved ul_delslalldil_g _)f Ihe underlying
peri_l. A subslanti_|l l-U_xtilm_1 this increase pr(_hably prc_luc{i_m {¢clm_d_gy. The tax crcdil ill ll)92 was roughly
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Figure 8. Wet Natural Gas Proved Reserves Figure 10. Crude Oil Proved Reserves by
by Operator Production Size Class Operator Production Size Class
in 1992 in i992
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Figure 12, Operator Field Counts by Production Figure 14. Coalbed Methane Proved Reserves,
Size Class iii 1992 1988.1992
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Ir|ah.'rially, s_llleltlll(.'s li)r sevenll .years, Ix.,f_)re eve tllll;lllv the 2._i,lh2 milliol| t_arrei,s_1' net ()1 r_,vrsimrs' alld .dJILs'l-

he,l_ilmill_ t()(le¢lin¢, ,r,tff,s thai a(.,¢()tlilletl l_)r 6._percenl ()f all reserves a(l(li-

Ij()ns, ('rll(le (_il rcserve_, ;lll(I r)l'()(itlcti(_n h_.lve basil

At+ illlp()l'|;HIt ftt_+'tor il_ It)¢12 _a'_ ',,.,ell driilit+_ was the l+l'ilnaril+v su,.,lainetl by Cl)i|lillllJli B tlpXW+tnlrevisiotls t(+ the

l+nwisitm (+I+t, SlX_t:i+dhlX t+'retlit I_)I ll(+llC_>llVellth)ll_ll_I.'., resel+x'es _+I+t_hlel+fiehls, The estimated llltilll;ite l'ec(>vely oi
suun+'en (su,d+ +is c_mlhed ll_cth+ll|e) ill S(.'Cli(+,I 2') (+I+ the fields {sum t)l+sumtlhltive i+)r_.hl+,:tiOl|++llltlpnwed reserve.',+

('rude Oii Wind[all PI'(HiIs Tax Act t)l It),_0. The ,_,letlit '+van ;It a #i'+'en l+_)int it+ lime) _e.emlly incre;ise+n e'er time. l.-

applicable tt_ well,, .started t+el'ore I)ecenll+_er _1. ItJt-)2. fill drilli,_, exact+sit+lie, el+l'_allCed t>il re+,.'cwery projects,

Prt)tlueli()n I'nml qu_dil'.,,in.+: ,.,+.ellsreceives the I_lX credit levhll()l()L.ical advalices, belier llian exlx'.cle<.l reservoir per-
IIm)tl,?h II_e end t)l +2()()2. A rush It_ meet the deadline led h)
a _as well drillin_ I_otml in tile I:u,t half _)1+1'4_}2. f()rn_ance, anti il_l',+(wed e_:(momics are re;tier faclt)rs in

these Ievisit)llS, lt(_wevel', e_,()llt)llliC fHk'it)rs tit) I1()1ttlW_lyn

imprtwe, l,t+w till ;ll_tl _s prices cm_ lead It) (h)wnwanl

l'evi_,it)llS t)l' proved l'¢_,el'V(+'s.

Reserves Changes
Ne_,_.lydi,,+:t_,.el'ed fiehl,, genenllly have hu'_e i,ereases ill

+i)_t'_le2 disphLv.s the reserve,, chan_e., liar crude t+il and th'+v re,,erve,, dllnn_ tile Iirsl few .','ears after they :ire lirnt

r_atlirtll gas I+t)rthe lX'1"i(_tlIt}77 through 1_)_.12.There liars htw&etl, because extensitms, ,ew re_ervuir+..,,and revisions
bee. 3_.7_7 millltm batTels t)l+n.+"s(r_.(.,i"' ',, atltlilit)tl,,, ()1 crutle ;l_.ltlI(_ the estima,es or the,,e .ew fields' ultimate rectwery.

t)il smee ItlTb. Reserve,, adtlitions iR)ln exl+h)ralt)ry drill, th)wever, lll()sl ()_ Ihe net t)l rcvi._hm.+a,d _U!jll._+lllll'tll,X `, tl_e
Jl|_ make tip crtltle oil h,ml di,.,¢'+,v+,rie+st+l 12._.,+_IIiillit+ll illajtq'ily t+l' Ihe ,ew ,,++'.',+errantdL_+<'ov+'ri,-...' i, +dd.fi+,Id._'.;111(I

barrels, 3._ perce,t _)1_all reser,,e,, ad+.liti¢_m,since ItI7_++ ,,ub+,lal_tlal ix_rti(ms t)l" tile ('._l¢+t._i<.t,_' h<)(+ked since 1_._76

1'he btllk _1+ pt_st-lt+_7('_crude _)il reserves mltlititms were c+,ue tr¢)m fiehl,s dis¢t+vered t+el+¢_re!t_77. An EIA s.ltld+V

Table 2. Reserves Changes, 1977 through 1992

Lower 48 St_,tes g S. Total

Average Percent Average Percent
per of Reserve per of Reserve

Components of Change Volume Year Additions Volume Year Additions

Crude Oii (mdlion barrels of 42 U,S, gallons)

Proved Raserves ae of 12/31/76 ....... 24,928 -- -- 33,502 -- --

New Field Dl_covenes 1855 116 6 5 2,105 132 5 9

i Now Resorvolr Disccveno_ m Old F_olds 2,066 129 7 2 2,085 t30 5.8
Extensions . 7,526 470 26 3 8,405 525 23 5

Total Discoveries ............... 11,447 7i5 40,0 12,595 787 35.2

Revisions and Adjustrnentr 17+204 1,075 600 23,162 1,448 64 8

Total Reserve Additions ........... 28,851 1,791 100,0 35,757 2,235 100,0

Produ(:tion .................. 35,856 2,241 125,1 45,514 2,845 127,3

Net Reserve Change ............. -7,205 -450 -25.1 -9,757 -610 -27,3

Dry Natural Gas (billion cub+c feet at 14.73 psia and 60_'Fahrenheit)

Proved Roeervel as of 12/31/76 ...... 180,838 --. -- 213,278 -- --

Now F,eld D_scovenos 33037 2,065 133 33,064 2,067 14.4

New Re_rvolr Discoveries ,t++Old F_elds 40.856 2,554 165 41,213 2,576 179

Extensions . . 117+925 7,370 47 6 118+746 7,422 517

Total Dlaeoverles ............... 19t,818 11,989 77.4 193,023 12,064 84.0

Revisionsand Adjustmo_ts 55,921 "+,495 22 6 36,762 2,298 16,0

Total Reserve Addition_ ........... 247,739 15,484 100.0 229,785 14,362 100.0

Production .................. 273,200 17,075 110.3 278,048 17,378 121,0

Net Reserve Change ............. -25,46t -1,591 -10,3 --48,263 -3,016 -21.0

Source: U S C_udo 0/I. Natural (_;,+sand Natural Gas L_Clu_dsReserves, 1977 through 1991 annual reports, DOE/EIA+0216.{8-22}
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describedilllhc public+Iliumt/.X._')I/,,+/(1,.','l++'.',+<'n'+'._'l,v w(_uhlImvc been 61,375billi_ncubiclccI,or24 percent(>I"

)'urnr!fl+/Hdl)i.++<'r+l.+,rv{25) i_+tmtllhillttIint+slX7 r_crccnl the It_I,itl.l'_Jl,ldi+++c+_v<'rw._()Idl+.Vntt[i.Irltl_ztt._wtmld Imv+

(_Ithe crutl¢t+iItlndIc_Isc_.'t)tltl¢ll',,_it¢rescrvcs_idtlili()nsill i'_coI|7(+Ix_rccnI.stillwell(_,..¢rtwicellSInrp.c+Ip¢,rc¢i|lltBc

It)?XIhr(+tL_hItINN_.'_lllcl'rt_mlicltlsdisctwcrcdhcl'_t'c _;IreserveII(l_.lillt)llSm, theCqlliv[llcnll+_l++ldi.s<'+,v+'ri+,.s'por.

ItJ?X.Tim, mcmls lhtlljust13 pcrcct_It>I+the crude_il_it+_.I ccnm_¢ Iorcrmi¢_il.
le+_¢ctmtlcn_+llereserve,,,were _i(I(I¢(Im fieldslhtlIhml tlis-

covery well.,,compIclctltltirin_the ItJTNlhroup.hIUNI'<lime F(_rthe I()wcr,-IN,_I+iIcs,pr_>vctlre.,,crvc.,,t>Idry _mlurnl_tt.,,

pcrit_.I, have been rcnmrk+iH+'.,,rot'de_mcc IU76.The th,clme Ires
been umler I perccnl.(>rI.SUlhiiIi(mcubic Ieelper veIlr.

I)tlCl(_theIllilule_I_lhe indllslr),'_pr_'.'edreserve,,l'_(_kin_ This i_quitedil1orellIl+i'(_tl|the declinelnml I_-_67tht'(Hl_h

l')rcx.'¢.,,,.,,,lh¢yc_irlh_il['_r_)vcdreserves_|r¢lirslrci'_)rlodl(_r Iq77 l'()rthel()wcr4N SIIII¢.n,Ii._¢sliln_llcdhy theAmcric;in

_tl'_¢ItIis()l'I¢I|l_ttcrthem the m.'Itml_'¢_11' t_ldisc(_vcry,lh¢ (i_IsAss(_cUtli_n.{2("_}I)urill_tirolI()-ycm"pcrh_I,ilIiIIlI'iil

y¢I|rth_iIthedisct_vcrywellvv_u,,c()mplclcd.'l'i_crclt>r¢.itt,, rot.,,prt_vcdr¢,,crvcsI_rthe l(_wct4N Similesdr(_l)l)Cdhy _m

l'_r_b_hlyIr_clhnl;IsHhst_Hinllyhiyhclpn_p_)rli_moi the ;_vcr_t_¢_I II,252 hllli_mc_hlc feel;_ycllr,(_l'aIlnnsl5

I(_I_Ir¢scrv¢mldili_n.,.,I_r the Iq77 lhr_u)zhI_)Ulpcri(xl pcrccnl_mmmIIy. This exclmlcs sm_fllch;tnlzcsI_r Iz;Isin

C_iln¢Irom fieh.lslh_llwcrc llrslrClmrlcd;_slu_vinlJl_(:_)kcd umlcrm_mml nl(_r_I.!clh_illh¢ Amcri¢_m (his Ass_cililh)tI

i')r_vcdrc,,crvosdurin_zII't_IIx.'ri(_dthem w(_uldIx"Iru¢Ii_r illchldcdv,,'ilhfl.,,,pr_v_..d!..,;_.,,reserve.,,.The rcl_liv¢xl;lhilily

¢(_ml_;_r_iblcyc_r _I disc(_,.'cr),well dlllil.A dircclc(_m- (d i()w'cr4X _lillC_,icxcrvosill'letlu?7 _,v;_shr(_]_hl_h_mI

l'_;_ri...,(_ll_I_rc.,,crves_.Imn_¢.,,hy yc;ir_Idi,,c(_very;rod lh_.,,¢ by a hi,herpri_'¢10v¢Il(_rn_m_r;il_u,,,suh_,l_|nii_IIym_rc

i;ilhi.,,rel'r)rlc'llm(>lctJrrcffllyhe ill_l(I¢,hcc_iuscitis(_flcn drillin)z,_md _ih)werdenmlldl'()rnltturlll)zzlsinthe It)N()'s,

lh¢c;isclJlilllicld.,,_r¢n_>ll_x_kcd;ishw,,in_i_r_vcdrc,,cr-

_,*csl()rxc_,/cl'IllycIil'sillletthe disu'_,veI'ywell i,_drilled, l_(_,,itivcI¢viniolisphLvcd:illlrycrr()I¢illsti._tilillJl|_nI!fIirIil

[)¢llnc_iIi(m_IriIIm_;_ml_ic_rnlmlmcnlI(_(Icv¢I()pthe iicld _l.,.,rc,,¢rv¢.,,ii_lhch)wcr 41,,ISI;_Icsd_iriI_the hlsl7 velars

_ir¢()iIcnrequiredh¢i()I¢_ilich['sreserve,,.,nrc ho()kcd_s lh_m _il_[i()ryc;irs."l'hcIUX_'_lhr()u)zhlug.)2_v,'_.'r;L_.'¢(d n¢l

pr()vcd:rodr¢i'_)rlcd(m F()rmKIA-2._.TIn,,_,,,._)uldIx"p_ir- ()Ir_'_'i._'i_,_.__m(i,r,!/,,,,r,lr'_,'.',wa.,,_g,7,X._hilh_mcubic"Iccl

licul_rly Iru¢ l_i li¢Idsl_mIldin lr_mliCr;|rc_is_r the per yc;trwhile lh¢ I()77Ihr_iFh I_..)X_m,'cr;iF¢w;i.,,()lity

l:;¢dcr;_I()IIsh_r¢.i)¢¢mI¢,,c;tn¢I_iI_¢l_¢Ixvcenlh¢ (hs- ().INbilli(mcuhi,,+I¢¢Iper )¢;ir.Iniilldrlllm_;rod_ix_ir_c_I+

ct_vci+v,,yelliiIitlthe voiirlilt_)lf,.,ht)I¢(itli<+Iitici';ii'¢;iI+icld r¢c()iiil'_l¢lJ_>iis_.'_)IiIIil_iiIc(lI()lhlsphcii(_iiioil(Hi.

Iresif.,,,p_+o,.*edtv.,.,erv¢_lr_kcd.¢_i-_¢ci;III)'iiec(_n(>llli¢;ilI_I

I¢¢[IIIiC_llpr(_hlclllszlrc_,_'_lllrU>lII|dL,d I'_VI¢_UI;II()IV I.()v,'cr.J,NSIIIIo'.,pt_wed re,,,erve,,(_I_.'r_I¢(_ilhnve _Is_

pr_hIcms(_rdcI_Lvs. Iwcn dcclminX ni_I¢,,h_wlvsim.'clU7_'_,_I450 miIIi_mNit-
rot',per y¢Ilr,(_riilsl(wet 2 pcrccnl.This i__)J_lillquilt

There Imv¢ I'_¢¢_;_I()Iitl(_I22_1,7,X5l'_illi(_i_culm: l¢¢i(_I dtll¢rclllIi()IIithe d¢clln¢ l*r(_mlqn7 lhr_IFh Ik_77

r¢,.,crvcs:l_.Idlli(m',,t_ldry li_iltlr_|l _;i_ niilc¢l_')7(x;_s,,ht_v<n ¢,,liln_lcdI_,'lh¢ AIIICiic;illl)¢Ir(dcumIm,lil_H¢.{2(_)I)llrill_

_n"l'_d_l¢2.A m;trkcdlydill_'rcntpillt¢lII¢xi,,Ixl_rthec(_in- Ih;iIl()-vc_rl'_¢ti(_l,_.'ru_l¢(,ilpr(_,.'¢dzcxcrvcnl_rlh¢ I()wor

l'_(m_.'nls(_Ircxorvcs;iddili_msI()I*llnlur;ii _'.:is,,'_lil[_Ircdt_ 4X ,NI;IIcnv,,¢r¢dcclinmy hv I,I13 !IiillI_)nh;_rr¢l.',per y¢_Ir,

C!'/1d¢ ()il. /;_Id/dI._'('I)_UFII'_ (11(II'V IIil(lll'iII t!iIX I!!Iik¢ Ill1 ,_ ()F (W¢I*_ [)CI'L'¢III. I._lr)._¢IICI s)l l,'vi._i_tl,s' iIll(I ttl/jll.sltll,'lll_

pcrc¢ill (_i fill rcncrw's ildditl_llX cl_lllpillC(i t_ 35 pcrc¢111 [lilVC bk_'11I]1¢ IIIiIi_r I_|k't()l ',lisllti11111_()il reserves dll1ill_
I(_r crllde (_ll. A!_,w/i_,h/di._'_l'_'_'._ _l_lk¢ lip 14 pcrccnl (_1 !h¢ I_sl 15 y¢nrs. II_wcv¢r. il w_ls Ihe t_b,SellCe(_1 h|r_¢

;ill IIiilllrlll k_it.srcscr,,c,, ;idditi_m,, ii11d ]7 p¢1c¢111()1 I_1_/ r¢vlXi()l|,, _lild iI(llllStlll¢llt_, Ill;ll k'illlx¢d Ill(ksl ()l Il_¢ (_-p¢I-

dl.S'l'_)l't'til'._. N,'W ll,._'l'fu()ir di_'_'_v_'ri<_ ,1 _,h//i_'h/_ wilh 21 k'¢I|1 dcclill¢ ill I_)Ul _lnd 5-1_¢rc¢1|1_l¢clinc in Iqq2 I_r

IJ()IINC()ll lp()',¢ Ih¢ I-¢Sl ()l l(_llt/ dl_('(tll'l'll'3 ' ()l t[l'V IIiillll*ill

)J;In. As wilh kT|ld¢ _nl, lll()Xl tl_'W rl'.s_'rv_it" di._,('_,v_'i'lt'.sitl As ',,ll()Wll Ill *lilhlc _t. r_lar.v drilllll_ I'i_J II('IiVJl)' dlll'ill_

_1_1./ill,>' _l'_d _'._/_',',_,"l.',' In_ln 1U76 lhr_u_h lug')2 :_rc lUU2 dli_Pcd t_'l(_v, I,()1)1)rLL", I(_1 Ih¢ ',lxlh lime III Ih¢ hl.sl

pr_:,h_l_ly il',,s()ci;|lcd wilh lichl_ di,xc()v¢r¢d h¢l(_r¢ !_177. 7 )'cars. The 721 r_., _.'_11 in I_.)q2 ,,,v_lsa r¢c_rd h_w, _.md
This is _ls(_ Iruc l(_r I!:¢ rio! (_1.,,,,v/,,i,,,_.,,illl(I _l_/llt_lltl_,tlls 1() w;i,., lieu ri_s _r le, i_,..,rccnlh¢h_w iu_.)l. The lU_2 ri_ m.'-

I|i|lur_ll _|s r¢scrvcs. Ilvily rcprcsenl¢d _lll X2.pcrc¢nl dl_p Ir(_m lh¢ lqNl his-
t_Iic;ll p¢_k.

The i_crk'¢lllllfiCX .!_iVell I(H' [],_. I¢S¢lV¢_, ii(l([lli(_llS _l
mllur_ll ml.s m'¢ x()lllCwllill disl(_rlCd du¢ I_ _m um_,,tmlly ()il pric¢s dcclin¢d ;l_;un in lug)2('[)tItle 3). Th¢ (I,S, price
llII'_.'Ievisi(_IId¢cI¢_Is¢_I x()IIl¢24,_'_13l_illi_IICIlhicI¢¢I l:iIl_cdiIi)iiiSIIII._.)._per h_ur¢Im .lllll|i:iIyI()$17.q5 per

I_r AI_isk_inN_)iihShapei'mwcd reserveslh;iI_,v_istiradein h_rrcl_llJune.In i_)XI,_ilprice,,I'mshcd$_()perh;_rrclin

I_.)NNI()I¢C(III(HIIiCl'¢iI'_()iI_,._"ilh()lltlhls Iill_!¢ II¢_iItiv¢ IUU2 d(_II_rs.*['Ill',,_.vii.x_IfiI11Cn{[I¢IIVUIII_.CIUU2 (lilprK'c

i¢vi,,,,i()n,l()IIilrcx¢i'v¢ilddil1_llsv,,(_uMh;l\cIwcn 2_4,_UX _fl.%.'I_.'.IN.l_iIU7I.Ix_'I(_r¢the Arab _il_,i_iI'_;ir_,(_ilpricc.s
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Table 3. U.S. Average Annual Domestic Wellhead Prices for Crude Oil and Natural Gas, and the Average
Number of Active Rotary Drilling Rigs, 1970 through 1992

Crude Oil Natural Gas
Year Currant 1992 Constant Current 1992 Constant Number

(dollars per barrel) (dollars per thousand cubic feet) of Rigs

1970 3.18 10.95 0.17 0.59 1,028
1971 3.39 11.05 0,18 0.59 976
1972 3.39 10.56 0.19 0.59 i ,107
1973 3.89 11.39 0.22 0.64 1 194
1974 6.87 18.50 0.30 0.81 1 472
1975 7.67 18.85 0.44 1.08 1.660
1976 8.19 18.93 0.58 1.34 1 658
1977 8.57 18.54 0.79 1.71 2 001
1978 9.00 18.04 0.91 1.82 2 259
1979 12.64 23.33 1.18 2,18 2 177
1980 21.59 36,40 1.59 2.68 2 909
1981 31.77 48.68 1.98 3.03 3 970
1982 28.52 41.15 2.46 3.55 3,105
1983 26.19 36.31 2.59 3.59 2,232
1984 25.88 34.38 2.66 3.53 2,428
1985 24.09 30.85 2.51 3.21 1,980
1986 12.51 15.61 1.94 2.42 964
1987 15.40 18.62 1.67 2.02 936
1988 12.58 14.64 1,69 1.97 936
1989 15.86 17.67 1.69 1.88 869
1990 20.03 21,39 1.71 1.83 1,010
1991 R16.54 16.98 R1.64 1.68 860
1992 15.98 15.98 1.80 1.80 721

R._Reviseddata.
Sources:*CurrentdollarsandNumberof rigs:AnnualEnergyReview1992,DQE/EIA-0384(92).o1992constantdollars:U.S, Depart-

mentof Commerce,Bureauof EconomicAnaylsis,GrossDomesticProductImplicitPriceDeflators,January1993.

prices tln)pped hcl_w thai level in several meas. Alaskan trcml of declining well completions. Low prices and uncer-
N¢_rlh Sl_pe oil wa.,, $9.()9 per barrel m January and tile tainties over future prices lead t¢5low drilling. In 1981,
Calil_rnia price was $10.97 per barrel in March, with total well completions were 90,030 or 4 times as many as
heavy oil prices even I_wer. in 1992. There were 5 limes as mmly successful explora-

tion wells drilled in 198_ _ Ihere were in 1992. Of the

The average gas prices r_se t¢5$1.8() per lllotlsalid cubic wells drilled in 1992, 71 percent were successfully corn-
feet in 1992, but n_t without a struggle (Table 3). The pleted as oil or gas wells. Most development wells m'e suc-
price was d_wn to $1.31 per th¢_usand cubic feel in cessful, while most exploratory wells _tre not. Dry wells
Febrmuy 1992, a 15-year monthly low, befc_re increasing represented 20 percent of development wells, bul 77 per-
during the rest _I the year. There is still substmllial month- cent of exploratory wells, during 1992.
I_Hn¢snth uncertainly about luture natural gas prices, al-

lhtsugh tile cl¢)scr balance bclween gas demand and Figures 15 and 16 show exploratory gas well and oil well
wellhead gas productive capacity in expected to bring completions for the years 1977 through 1992. Exploratory
alx_ut incrcasctl gas drilling, which would require higher oil well completions decreased in 1992 to 450. There were
ga.s prices.{27} However, natural gas priccs were twice as nix times as many drilled in the peak year of 1981. Crude
high in 1982 as they were m 1992, in conslanl dollars, oil total discoveries for the last 3 years have been declin-

ing, reflecting the downward trend in exploratory drilling
Table 4 shows the numlvcrs tsl exploratory _uitl develop- thai followed the crude oil price collapse of 1986. Ex-
menl wells drilled in 1970 through 1992. The 28,840 total ploratory gas well completions continued to drop in 1992,
cxpl¢_ratory aml development wells drilled in 1992 were 21 with only 330 g_ts well completions. There were roughly 8

percent lower than in 1991. This continues the post-1981 times as many drilled in the peak year of 1981. Natured gas

EnergyInformationAdministration/U.S.CrudeOil,Natural
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Table 4. U.S. Exploratory and Development Well Completions, a 1970 through 1992

Exploratory Total Exploratory and Development

Year Oil Gas Dry Total Oil Gas Dry Total

1970 760 480 6,190 7,430 13,040 4,030 11,1O0 28,170
1971 660 470 6,000 7,130 11900 3,980 10,380 26 270
1972 690 660 6,200 7,550 11440 5,480 11,010 27,930
1973 650 1 080 6,040 7,770 10 250 6,980 10,470 27 690
1974 870 1 210 6,890 8,970 13 660 7,170 12,200 33,040
1975 990 1 260 7,210 9,460 16 980 8,170 13 740 38 890
1976 1,100 1 360 6,850 9,320 17 700 9,440 13 810 40940
1977 1,180 1 560 7,400 10,150 18 700 12,120 15040 45 860
1978 1,190 1 790 8,050 11,040 19 070 14,410 16590 50 060
1979 1,340 1 920 7,480 10,730 20 700 15,170 16040 51 910
1980 1,780 2,090 9,040 12,910 32 280 17,220 20 340 69 840
1981 2,670 2,530 12,300 17,500 42 840 19,910 27 280 90 030
1982 2,470 2,170 11,350 15,980 R39,140 18,940 26 380 R84 470
1983 2,110 1,660 RIO270 R14,040 R37,200 R14,560 R24 340 R76 090
1984 R2,340 1,600 Rll 480 R15420 R42,590 R17,010 R25 800 R85 390
1985 1,880 1,280 R9 450 R12 610 _q35,020 R14,250 R21 210 R70 480 I
1986 990 R730 R5 510 R7230 R18,700 R8,140 R12 770 R39 600
1987 860 R670 R5 180 R6 710 R16,190 R7,760 Rll.480 R35 420
1988 R790 R660 R4 770 R6220 R13,320 R8,240 R10,240 R31 800
1989 580 650 R4 000 R5230 R10,340 R9,230 R8,490 R28,060
1990 620 580 R3 780 R4980 R12,150 R10,440 R8,520 R31,110

1991 540 450 3,300 4,300 R11,920 R9,090 R7,830 R28,840
1992 450 330 2,570 3,350 8,640 7,640 6,560 22,840

aExcludesservicewellsandstratigraphicandcoretesting.
R=Reviseddata.
Notes:oEstimatesarebasedon wellcompletionstakenfromAmericanPetroleumInstitutedatatapesthroughAugust1993.,Due to

the methodof estimation,datashownarefrequentlyrevised.Totalsmaynotequalthe sumofcomponentsdueto independentrounding.
Sources:",Exploratorywells:EnergyInformationAdministration,Officeof OilandGas.",Totalexploratoryanddevelopmentwells:

MonthlyEnergyReview,DOE/EIA-O035(93/08).August1993.

total discoveries have also been relatively low for tile last gas total discoveries per well were 3 times as large.
6 years, reflecting declining exploratory drilling. 7btal dis- Without these large increases in total discoveries per well
coveries of natural gas were down in 1992. Peak and low to partially compensate for tim drops in exploratory drilling
years for total discoveries do nol necessarily match pe_6; in the late 1980's _md early 1990's, total discoveries would
and low years for exploratory drilling because the success have been much lower.
of exploratory drilling can vary from year to year.

The 21.4 billion cubic feet of dry gas total discoveries per
Figure 17 shows total discoveries of dry natural gas per exploratory gas well in 1992 were higher than in 1991.
exploratory gas well completion l¢_rthe years 1977 through Similarly, tile 1.1 million ban'els lkmnd per exploratory oil
1992. Similarly, Figure 18 shows total discoveries of crude well in 1992 were higher.
oil per exploratory oil well completion. A stJ'iking feature
is the decline of gas and oil discoveries per exploratory There are several explanations for this improved reserve
well as exploratory drilling increased rapidly in the late additions per exploratory well. With rapid price increases
1970's and early 19g0's, followed by increasing dis- driving a drilling frenzy in the late 1970's and early
coveries per exploratory well as drilling and prices 19_0's, the industry was not as careful in picking
declined. Oil total discoveries per exploratory well were exploratory targets and could afford to drill small prospects
2.6 times as large in 1992 as in the low year of 19_2 and because they could be profilable al high prices. Lately, ihe
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Figure 15. U.S..r.xploratory Gas Well Completions, Figure 17. U.S. Total Discoveries of Dry Natural
19v7-1992 Gas per Exploratory Gas Well

Completion, 1977-1992
3,000 26 .......

Figure 16. U.S. Exploratory Oil Well Completions, Figure 18. U.S. Total Discoveries of Crude Oil
1977-1992 per Exploratory Oil Well Completion,

1977-1992

3,000 , 1,4

Source: Energy Information Administration, Office of Oil and Gas.
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industry has also [ended to focus exploratory aclivily it) drilling found Ices reserves than were produced, the ralio
areas where a higher payoff per well is expected, like the becluue smaller.

offshore areas, the rapidly developing Auslin Chalk in
Texas, and coalbed methane m'cas. There have also Ix;en A lnuch different picture emerges for wel nalural gas RIP

improvements in exploration technology (such as 3-D sets- ratios as shown in Figure 20. The differenl inlirkeling and
lilic imaging) and drilling lechnology (such as horizl)nlal Iransl_)i'lalion sclliligs of gas versus oil are lnore cl¢iirly

drilling), seen wheli looking _11regional llVelllge RIP ralios, t'oln-
pared 1o lhc ¢urrenl Nalionill average for nalural gas of 9.5

Io I. The areas wilh Ihc higher range of RIP ralios are the
less developed ar0as of the cllunlry such its lhe Pacific off-

Reserves-to-Production Ratios shore and Ihe Rockies, bul also hlclude areas sucll ilS
Ahibalna (22 Io !)and Now Mexico (17 It) !) where con-

The relalionship h01w0en reserves alld prildilciion, siderlible b(iokili 7 (if cillllix;d lnelhaliC reserves has rocenlly
expressed as Ihe ratio of reserves Io pnxluclion (RIP ralio) oCCUlTed. Several lif Ilie inltiiir gas l)rildut'ing areas have
is often tlsed {it analysis. Fol'a inalure producing arell, the RIP ralios bcl_)w the Nalilllial average such as Texas (8 Io
R/P ratio lellds Io ix; i'easonably slablo, so Ihal the proved 1), the Gulf of Mexico Federal Offshore (0 Io I), and Ok-

reserves al Ihe end of a year serve as a rough ilidicalor of lilhoina (7 Io 1).
lhe production level lhal can be inainlained during Ihe

following year. OperalOl'S repel1 dala Ihal yield RiP l'alios Figures 21 alid 22 show Ihe successive eSliliialcs of ill-
which vary widely depending upon both the nlliliher and Iimale recovery, proved l'OS¢l'VCS,and ¢unlulalive pr(_lilc-

lype of operalors in a given area, Ihe nallire t)f Ihe area, lhe lion lor oil and wcl nalural gas froln 1977 Ihrotigh 1992.
number and size of new discoveries ill an area, and Iho They illtislral¢ lhe clinliniled growth of eslillialed ullimale
alnOUll[ of drilling thai has occurred in the area. recovery over lilne. Ullilnale rc.covery is defined as

¢ulnulalivo pr()tluclion plus proved l'cscrves al a parlit'ular
R/P ratios ;ire an indicalion of the slate of d0velopnlenl iii poinl in Iilnc. In 1976, U.S. proved oil reserves were

an area and, over a polled of lime, the ralil)s change. For 33,502 million barrels. Cillniilalivc produclion froln 1977
example, whcn the Alaskan Norlh Slope reserves of i)il Ihrough 1992 of 43,()6_ iiiilli()il barrels subslalllially ex.

were booked, Ihe U.S. RIP ratio intTcascd, because sig- ceeded those proved reserves, and there wore still 23,745
nificant produclion from these reserves did not belgin unlil nlilli(}n barrels of proved oil reserves in 1992. Similarly,
7 ye;irs after btx)king diic to the nccd to firsl build the U.S. pr(ivctl reserves of dry natural gas were 213,271,1 bil-
Trans-Alaska pipeline. The U.S. R/P ralio wcnl from lion cubic feel ill 1976, and 165,015 billion cubic fecl

roughly 11-1o-I Io 9-to-I belwecll 1977 and 1982, as Ahls- remained in 1992. Ciunulalive dry gas production during

kan North Slope pr(xluciii)n reached high levels, this period was 260,625 billion cubic feel.

As a further example, the Appalachian area of lhe country
has been drilled since Drake's 1859 well canic in. This ma-

ture areaof the country hasmany niargin;,,I oil wells that Top 100 Oil and Gas Fieldshave ;m R/P ratio below the t'urrclil Nalit)nai average of

9.7 to l, The less developed lu'eas of the ctlUliiry, such as for 1991
the Pacilic offshore and the Rockies, are areas with higher
R/P ratios than the Nali,_nal average. Other areas wilh rela- The American Pclmlcuin Inslilutc, for several years before

tively high R/P ratios are the Permian Basin of "l_xas and 1981), published lisle ¢11Ihc largest oil fields ill its annual

New Mexico, and Califorllia, where cnhmiccd recovery report.{26} LJntil Iqt)l, EIA had not produced li similar
techniques sucli as CO2 injeclicm or slemullo(xling have listing for either oil elf gas fields. Rcsulls of EIA's effort Io
breathed new life inlo old, malure fields. Areas which have gencnite such lists m_w appear in Appendix B as a regular

the lowesl oil R/P ratios have many older fields, like the fealure of this relx)rl. The tables conlaili estimates of the
Mid-Continent area. There, even new lechn()logies such as proved reserves, culnulalive prt)duclion, and ultimale

horizOlilal drilling, as pracliccd in Texas' Pearsall aild Gid- recovery of ihc lop I()0 oil fields and the lop 100 gas fields
dings ()il fields, have only been able Io add reserves r;inked by proved reserves for 1991. Also, tile field llallle,

equivalent to the alulu_d productioil, keeping the regional I(_:alioli, year of discovery, and an estimate of 1991 annual

reserves and R/P ratio for oil relatively slable, produclion are provided. This oil l'icld production and
reserve data iilclutlcs both crude oil and lease ¢olldensale.

Figure 19 shows the hislorical R/P ralio trend for crude oil Although Ihcre is considerable grouping of field-level

for the period 1945 to 1992. As cml be seen, a change has slatistics wiihiu the lablcs, a rough magnitude can bc es-

occurred in the way in which reserves rehite to pn_luctioll, timated tT_r the proved reserves, ctlnlUhllive production,
After World War I!, increased drilling and discoveries led and ultimate recovery of most tields. Because ninny of the

to a greater ratio of reserves Io produclion, Laler, when large fields arc opcniled by only one or two operators,
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Figure 19 Reserves-to ProductlonRatios Flgum 21 Components of Uitlmate Recovery
for Crude 011,1945-1992 for Crude 011and Lease Condensate,

1977-1992
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Figure 20. Reserves-to-Production Ratios Figure 22. Components of Ultimate Recovery
for Wet Natural Gas, 1945-1992 for Wet Natural Gas, 1977-1992
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Reserves by Year of Field Discovery (1977-1988), {29}
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proved reserve I_)l_lls ;ll'C _,r¢,qx'd as I_)l_ I(), leap21l, t(_P51), ._as Ik'ld si/L' dislrib|lli(_l|s hy _.'¢_l_i_," I_r_vil|_...'es,IL'gi()tl,,,;,

lltld t(]p lO() h)l|wfi(! disch_sillg i.'l'ttllil;It'ly pt'f'_Pl'ietm'Vdata. _lllll Ih¢ N_IIi_)II, _ls well a', I'¢_i{_li_ll illl'{_rtll_lljoll ()tl fhc di,_-
IHblllll')ll (_1iL_ll;lllll _IS I'}_'II'_il')I.VpL' ;lllll Ih¢ _?¢olo_il: ll_t.'.

Tllcr¢ w1._r_,,II|Ol'C Ih_lll 4_,()()() (_il _md _;is Ik, Ms _,_illl _llld lilli(_h_v (}1 Ill(." rcs1.'rv()Jrr()ck. Th1.' r_.'p()rl cov_.'r,,,Ih¢
pr()lhll:tiOll, t,:llllllll{tliv,:' l)l'l)lhl1.,li(_ll, (_1 l'¢scr%u's ill Ih_.' _.'nlirL'N_lli_,}ll _._,'ilhilk' cx_.'el}li(_l|(_1Ihc Apll{Ihldii_ll| i;lltSill,

lhlllc(! _1_11/,."_ill I{)_')l. 'rai}l,,:' BI shi_ws lh¢ I(_i_ I()() (,il ,& IIIlljlll' Vl_llL'lll'.,i(_ll iN Ihlll (mlv ill Ihc ,&lll._kilil, t;'ill' WCM,

l'icids _i_s(_1l-)e_.'emt'_cr?;I, I_,)_}1.The, I(M II)()_il Ii_.lds a1.'_ and (illll _,1 M_.,xic() r{,gi(,i,, call ol)_.,_.'xp¢cl I_, ,,'_)nlinll¢ I_)

¢()unled I'(}r 6("_p_.'rcenl _1 Ihe lolal _,il pr_),,,_.'drcs_.,rv_.,sand h_'al_" v{,rv many n_.'w larg_' Ik'ld_, l'_arlic_ihlrly when.' ()il is
I'()r ._3 l'lCl'CCnll()1 IlK' I[}t,lll (_il l_t(,dllCli()ll in1.'hidill___ I1.'a,,_.' 1.'_uiccnl_.'d.

¢()IlllCIINIILc ill Iggl, ,IuM Ih¢ h)l'_ i()oil I'k'hls _.'()lll;lillcd ._N
!'_¢i'¢C11lof Ll.,g. pt'()vcd I'¢,,,crvcs()1 l,.'l'll{.IL"{)il il)1.'itldillg h.'llS¢

B2 ,){. Conversion to the Metric System
Thg lop 100 ga,s I'i¢lds show hLsst:(_nv¢lill'lllJ(lil Ih;lll Ih¢ I(_p

10() _)il Ii¢lds. "l'l)ey llk'k'()lllilt.'ll I()r ,,.1(}lx.'r1.:cI)li)l II1_,_I_1;11 PIIbli_.' l.av, 1t)()-41N, Ihl.' ()l))liihliS 'l'r;Idc lll)ll ('_)ll)pdiliw.;-

wcl g_i._r)ri)vcd rcs{.,rvcs ;liill 2l,) p¢.'r_.'L'mi)l Ih_.'I()hll v,_.'l_;is iil.'s,s AL'I ill IqNg, ,,,I;lll,'s: "11 is II)¢' d_.'clarcd p¢)li_.'.s't_l the

U,S, pr()v{'d r_.'s_:rv_.'s_}1'v,,_:l_a.sm Iqql. S(_m1.'.Nil tl,_i ,ill,
( I ) I(} (.l_.'si_ll;llCihc niclli¢ .,,,_'sh.'ll)()1 ll)Gt,MIrcIII{.'lll

()1' Ih_: MIIIIC I'_:.ld,s=)l'M,L"ari_l i'_lh lahk:'s. As a=l _,x;inMl_',
;is Ih_.' i_r_'l¢lt'{'d svM1."lli Ill weights al)d II|CIiMIrlL%

Ih¢ I()p gli.s I'icM, H)lgllll}l) (;li,s Al'1.'ll, is lil)l ill Ihc _il labl1.', h)r I !liilcd ,_1_11_.'_Ir;lll_.';lll¢l _,l)l)llnCl'¢C....
h) L'IilIIFIi,M, Ihc I()1'_(}il I'icM, Pllldl)(_,_."13,I.Y,is Ih¢ iillllll_cr
l'()llr fichl il) Ih1.,.g{ts labk'. (2.) I{)rk'qililk'. Ihlll ¢,lvh i:(,d¢ll)l :ig1.'llu,y, I_), Ih1.'Clill

_)1 I:isc,iI Yt,';ir I¢)q2. us_: Ihc i))l,.'Iri¢ syMl.',l)l i_I

NCW I'clil)ircs WClC ,ithh.'d I,) Al'_pciItlix i_ Ihis _GII: 'i';ll'_lu' l)iU,IMll'l.'llk'lil ill ils l_rt)_.')ll'Clncllls, _l'lli)ls, ,)Jill

P,.t, t.lisl{)rical l)_',)(lll_.'li()l) 1i, Ih_.'r( M l lil) ()il I:it.,Ids I¢),g2- ()lllcr hllSill_.,,,s-r_.'l;llCd;K:liVill1.'s." I _(1} j
Iqgl, =ll)d "llihl1.' !}4, Itisl()ric,_i f)r(,,hi1.'li()_l h, II1_:"1'(_1_ll!()
N=lllm)l Gas Fi1.,Ids lqg2-1()()l. "l'h,,' lahh.!s pl',)vid_, II) _m, The i!,S. p_.'lr(_l_,mllilkhl,,Iry is sl(_wl,,, m()vi_)g ill Ilk' dilv_:-

l'_r(_.ludi()ll hish,'i1.'_, l()r Ih_: s;im1.'__t_l}', _1 i_.'hls ,.,11_}_,_,11iii I1{)11_1 Ihl,, lay,: It()_,_'r, Ilk' _.'qi_)lal¢.",,111;1(1_.'h)' IdA I(_r
T;)hlcs BI and B2, While Ih{:,,1.',m." Ih1.' lilt)I;ir_.,_,l _)ll mid Ihls i_,lX_ll 11i'12 I'_ascd t)li d,ll_l fil1.'d I_y ()pCl'al{,'s {_n Ig}l'm

g=u.,l]_'ld.s it) Icrms ()l' l_r(_,_'d IVs¢lw,_,s.Ihl,.'il I{'_l;il I_r,,du_."o !:1,,\.2._, ",,'_lllill;_l ,',;llr,,c){_1 I)_,_l,,'sl_,,' ()il ;l_ll{l (i;Is r¢.s_,r-
Ih)l) wlis smaller Ihlill Ih¢ l_l'l_lll1.,li(_ll ¢)! lli_.' I_I_ Ill() Ilclds v_,,," aiid Ig)llil I(IA-_').IA, "Alillii;ll Rcp(_rl _1 Ih¢ ()l'igill _1

n,lk(.'d by pr(_hk'li(,I. I_l Tahl(.,s P,._;_l(i I}4 Ih_'rc ;m.' r_ ,)11 N;llur',ll (i;ls I,_qm_ls I)r,)dll_'lit_li '' li,,ill_ Ih¢ Iillil.s Ih;ll ;.11¢

lln(.I _ _ll,S lib.'his which had ll()pr{}dll1.'li()ll ill Iqql. Ill Ill{_,,I ,,llll Ct_llllll, lli 1_)Ih¢ I_.g. i'_1.'ln_l_.'umindllslry, nlllll1.'lv t}llr-
GISC.",,Illcir r)l'(_dildi()ll sl;irlu'd ili i{)_,)2. 'rhv 1(_i'_I()() _il r_,l,, 1¢11Crlld_.'(_il ;lll{I liillllr;ll _,lS Ii(.lllllls, ;llill ¢iit}it; I't.'cI 1i,'

I'iclds liO:l)lil)lCll I'()r ._] i'_L'r1.'¢lll¢_1[!,.%. _il l'_ll_dllk'll¢_liIII 11;1111/;11ga',,. It is il) k_.'¢plll_] \vllh IlK' sl'_il'il [}1 Ihis law Ihlil
Ig_)l. Ih_wu'vu'r, Ihis s;llliC !_l't)llp (ti li_.'ld,, ;11.'_.'lqllllL'd1_1'._1 :\pp¢lltlix (' h;is hL'_'ll i:l'GIIL'd. NI,illllill'll Ili1.'ll'il: 1.,I)IiVL'I'MI)II

pcr_.'{'nl _1 lh¢ II.S. _il I_r()dU,:li_,) i_l 1',),",;2.The I_1_ Ii)t) _.,._1,, la_,'l_l,, liar Nin¢ls ;llld till'q): I1.'¢1_v_,,l'i:ilSi:d I_ ,.'(_I1,_(.'11N,I-
Ii_.:lds llW_)iilllCd Ii_1 22 pcrc¢lll _1 I;,S. ?;is l_r_i,ltl_.'li_,n iii I_al I¢_¢1 _._,llllll_.',,In 'lilhh., I I_ Ihdr Ill¢ll'K' 1.'qlliVlik'nls

l(-)g2. This sam_.'_r(,ul'_ ()1 li_,lds ;l_.',.'(,_lll_'_lI()r 2(1 p1.'_c1.'lll il_ "lhl_,l_:('1. A,, q)_),,Hi i_ "lal_11.'('1, Ih_,'!t.S. i'_n)v_.,dr_.'s1.'r-
()I Ih,L' I.;,S. ?as prodllCli_n ll_ I_)_)1.The 7 i_crc_:lll _lcr_.,;i,,_.' v_.,_,:is _1 l)_.',.'_.'llllx'l Ji, Iqq2 wcr_., .L'7"7_.2 mllli_)n C)lhi1.:
is ;llll'iblllahl¢ I_ IlK' i'is_., ill Ihc d_,lll;ill_,l I(_r ll;ll_ll;ll ?a,.,, ili,.'h:ls _,_1L'rud_.'_)11.4.(_72.71 hlli_)ll 1.'llhic IIK'h.'l'S ()1 dry

al _ln(l Iiii1.'_)llV_.'l)li()l)al gas. 'l'h_' Ihr_'_: lar!:_.'sl _;is I_1.,1_1,,, Iigllids li_lchldill_ k';_sc C_ll_.lcl)salCL

It)lg()l()l) ();Is ArGI (dis1.'()vcred ill 1_)221.li_l,.,lll tdnsc_),,_.'i_.'d
it) !q4"7), ;ll)d I}I;IllC_) (disc()v_.'t'¢d ill 1{):!7)I'_l'(_dtl_.'{'d ,-17

 ,lsi. i., International Perspective

At) EIA Ivp_)rl, /..r_,(',_l (!.,_,'._)//.._/(;(_ /'n'/_/_{?,_l ,._'ds HIc I:IA cqilll_lk's (I_IIK'Mi_' _il _lllll _,ln rcscFv_,_,bill d()¢,_

pul'_lisll¢(l ill AI!_llsl Iq_)_, II id_:lilil'i_.'s Ih_.' I;l_g_:sl I p{'roL'm i1_1sy,,11.,nl;tlically _.'slilllill1.' w()rldv,'id¢ rcscrvcs. Ih',w_'V¢l,
(_1'/.t.S. oil a_l(Iga,,, Ii_.'lds ;111(I111,:'i1_!_.,ik,l,:ll h_GiIi_)ll, VGil _)1 _1(..'_llll_;lliSi_ll _)1 I.:l,.Vs l_r_)v1.,dr_'scr_¢ l:slilll,ill.'s h)r Ih¢
dis_.'ov_:ry, and aiMroxin)al¢ Nali_,l;ll imlkill_S ill s_.,\_.,ral I'llil_.'d SI;llcs v,ilh v,_rld,.vkl1.' cSlilllah.'s _t_1;1i11_,_1lr_)lll

sil¢; 1.',ll¢.'g_'qk's JlK'lllllillg l')r_v_.'d r,,'.,_.'lV_'S:llld ,lllllll;ll _11i¢i s_)lll_.'¢s illdiGllcs Ih;tl I!1_:[!1111t.'11,%l;,Ik'Sll,ill 2,2 iiiiii

i')rodudioll. AIs_ prcnCl)lCd ,1t1.'Ih¢ i_l(_l',(_ll(_llS _)1Ih¢ N',I- ?,.(_ p1.'r_..'unl,r_'slWCl_w'ly, _1 Ih¢ ,,v()rld's !_)1;11_il and
li()nlll crudc _il ,ind llalllr;ll _:is i'_r_)v_'d r_.,s_:r\¢s ;i_ld li;llllr;ll ?;is I'm)red I'k'SUI'VL'S;11Ih_.'¢l)d (_1 Iqq2.

prodl)dion Ihal arc atln'ihmat'_lu'I(_ IIk._lau_1.'stlicM,,, ,&ll _'an-
liCr EIA rCl'_ol'l, (;{'(d(L_ll' !)1'.%I1"1/)111#{)11.__!I I I._%', {ill (1tl(/ '1"_11'111.'_ MIIIIIII,II'I/Cs dal;I ,_}t"q;liliCl.iIi{)nl Iw'() Prilll;ir!;ll
{;_/._'{2q}, Was Plll_lisll_d in .lIlly I(.,l(j}2.II l}l(,vid_'s _)il _llld PIll,lie s(_llrc_:s(ll v,,(_rld I_,'scrvCsCslil_lak's. The s()ln¢linlcn

Energy InformatIonAdminl_tratlon/U.S. CrudeOII, Natural
Gas, and Natural Gas Liquid= Reserve_ 1992 Annual Report 23



nuhstlliitilll (lil']'¢rellce t_CIweeneslim_lles In)lll these s()ilrces ILS. reserves) lind Kllwitil h_ls ()il resel'ves I)l liver (,L_hil-

ill(licillcs In p()s.sit_le vtirilili()l| ()]" 11ll.'w I¢llths ()1 il pcl'k:CIII li()ll h_lrrels. S_ltl(li Arilt_illl| ()il reserves _tre the hlr_Cst ill
ill the ¢til¢lllille(l [J.S. sliliie. The (Ill Iltll/ (;11._,',Ir.,,rtlrU[ 1tl} lilt' wi)rhl lit ()vCr "_5(,_t)illi()n I)llI'rCIs which (Iwliff the I].S.

lliltl V,{_rld 1)i/[32} cslillitlles ()1 wl)rl(t llil reserves were lip liil IeSel'vt's, ("l()sor h) h()lllC, V¢llt;lllelli ]Ills ;Ih()Ill ()1! i)il-

by 0,6 lind 13 perL'elll, respectively, I'l'()lll I/}_l I_ i_1_12, In,in t]llrrcls llll(I MexiL'(_ h'ls ()ver ._! I)illi()n [_llrl'els ()[

Fi)r w()rld liilitlr_l] _lls reserves, Ihe _)jl _t#lrt (;ri._ ,l_,l#tl_ll ])l()vetl ()il reserves.
lln(i _jrhl ()il e,_lilllales Were lip _ llil(] 12 percenl, re'nIx'e-

lively. F()r Ihe tJlliIell Slllh.'.s,i)il r(:sel_,e eslilllllles I_y VV(,rhl V,4_rht ()il reporled i_il re,serves I'{_r Ihe l'()rlller Siwiel

()il were ]._ pen.'elll hlwer Ihlnln Ill()se (}l EIA lind ilIIlUrlll l hli(m (FS|i)()1 llh()lll I_{l hilliim hlirrels, This wins I'()li_h-

_ils rcnerves were ().2 percent lower. "l'h_• _)il .ml (;._ Iv 3 Iillles iln¢ir lllt)l r¢l}(_rle(I vlllin¢ lind ,! linles the (_.Jl
.h,_r,rd I_lihlished EIA's 19Ill LI.S. pnlved reserves
eslilllltlc,_ Innils 19!J2 eslilllllles, fltlf! (;._ ,/r._r.ri/ I_tl)7 c'_,lilll_lle, Ilul, lt_.'h/ (Ji/ hils ill-

c'llitlc'tl ililll'_ Ihtili I_i'llvcd re,,oi'ves ill ii,,, i_}_i7 FSI! ¢s-

S.v.', . lillilllC, This esliln_ll¢ is killiilllr Ill "l)i'llvell pills pr(_hlil_le, _ _i,il I(irei_n cilillilrie,_ lislell iii 'l'_il_le _ liilVe i)il rest'ive,,,

Clllisiderilt_ly Iiil't.*C'l"Ill,in l]l(lse (ll I1i¢/Jliiled ,Slliles, P(ir ex- pills sllliit" p_,_ihle" Ill lilt' I lililt'll _lllleS, The II,S, _il

iiiliplc, inlq [ltis llil reserve,,, ill I()() I_illi_)il hlirrels (4 lilno,s re,,elve ¢,,liiliilles ilit'liille lllil)' pr(_ved reserves,

i
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Table 5. World O11and Natural Gas Reserves, as of December 3'I, 1992

011& Gas World Otl & Gas World
Journal OII Journal Oil

...................................O_I_!l.................................... Natural Gas
......... Rej_ion 0r Gount_ .........................................................(m!_lI!o n_..belr_re!s) ......................................................................................!b!l!fon ub._fUt). .........................

North Amerlea
Canada .............. 5,29_ 5,668 95,734 94,1O0
Mexico .............. 51,298 51,225 70,900 70,046
UnitedStates ........... 24,682 22,845 167,062 164,750
Other ............... 307 330 110 52

Total .................. 81,579 80,067 333,806 328,948

Central and South Amarloa
Argentina ............. 1,570 1,630 22,700 23,811
Brazil ............. 3,030 3,667 4,400 4,827
Venezuela ............. 62,650 63,330 126,492 128,948
Other .............. 4,956 5,315 34,870 31,349

Total .................. 72,206 73,942 188,462 t 88,934

Western Europe
Nelhedands .......... 145 329 68,860 68,129
Norway .............. 8,806 16,788 70,629 97,322
UnitedKingdom .......... 4,144 4,554 19,070 21,542
Other ............... 2,260 2,070 32,603 26,825

Total .................. 15,354 23,741 191,162 213,819

Eeetarn Europe
FormerSoviet Uniona ....... 57,000 166,923 1,942,300 2,033,417
Romania ............ 1,569 t,245 7,335 5,975
Other ............... 624 653 13,67i 11,722

Total .................. 59,193 188,821 1,963,306 2,051,t 13

Middle East
Abu Dhab_ ............. 92,200 63,663 t 88,400 188,000
Iran ............... 92,860 61,300 699,200 610,00o
Iraq , ............ 100,000 99,840 109,500 109,300
Kuwait° .......... 96,500 94,835 52,900 51,584
SaudiArabiab ........... 260,342 261,007 183,100 185,313
Other .............. 20,364 15,918 287,648 221,771

Total .................. 662,266 596,562 1,520,748 1,385,967

Africa
Algena ............. 9,200 10,387 128,000 128,899
Egypt ............... 6,200 3,593 15,400 12,299
Libya ............... 22,800 38,190 46,200 43,526
Nigena .............. 17,900 18,213 120,000 121,870
Other .............. 5,773 4,358 37,265 21,769

Total .................. 61,872 74,742 346,865 328,363

Aela-Pa¢Ifle
China ............... 24,000 29,600 49,400 45,000
India ................ 6,049 5,935 25,954 23,91t
Indonesia ............. 5,779 8,350 64,388 48,535
Other .............. 8,744 10,128 201,271 216,209

Total .................. 44,572 54,013 341,013 333,654

Total .................. 997,042 1,09I, 888 4,885,362 4,810,798

aWorld Odchose touse a less restrictivedefinitionfor the FormerSoviet Union oil reserves. The FormerSoviet Unionoil reservees-
timat£is exploredreservesand is believedto includeproved,probable,and somepossiblereserves

u Includes one.half of thereservesinthe NeutralZone.
Note:Columntotalsmay notadd due to independentrounding.
Sources:Odand Gas Journal, December28, t992, pp 44-45 WorldOd,Augusl,1993,p. 30.
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3. National and State Crude Oil Statistics

Proved reserves of crude oil were 23,74.5 milli{m barrels, Te×as, the largesl Io_sc,, in ImWCd reserves were ill Texas
3.8 percent (937 nlillion barrels) lens than in 1001. This Districts N anti NA ill west Texa._. Eve, ,small ix'rcentage
decline was more Illllli iwite tile ,_lVgl'llge fllllllh_ll de¢lJlle of declines ill ShTileswith large reserves cause subslatllial los-
1.7 I_rcenl experienced during Ihe prior I1}years. Most tff ,,es. Alaskan proved reserves d¢clilled I l'JCl'¢enl0(61 rail-
file slillsl_lntial oil pr(_tlucing area,_ h_ld proved reselwes Ii{_ll b;Itxels), while Wy(_ming, wilh ;I O-pcrcetll decline,
declines ill It_Y2. U.S. cr|ltle oil producli_m in 10t)2 h_s168ndlliollbmTel,_.
declined 2.6 percent.

The net of revisions atid tldjlt._'tlllCtll._' Ibr crude oil ill 1002
was I,()25 nlillion barrels, This wa,,, t|t'_)lll 65 percenl o1'

Proved Reserves the average ()f 1,57J l|lilli(_i| bllrrcls li)r Ihe prior I()y¢tlrs.
This conq'_onent of reserves change in ust;ally tile htrgcsl

Table 6 presents Ihe U.S. proved reserves of cnltle _il as of ami Ii_ls c_q|sislelllly helped Io Sllsl_lill U.S. el'tide oil
December 31. 1092, by selected Slales and SIIIIc sub- prcwcd reserves. Three areas hlltl 71 l_.;rCellloflhe positive
diViSiOllS.Five Ill'ellS aCCOUlllcdl'()r lltll)lll 80 perc¢ill {_I Ihe Ilet of revisiotls alltl a_!jt_st,lettts,Ahlskll (45 ! nlilli_ql bill'-
Naliol|'S total o1"crude oil reserves. Texas was file leatter rels), Ihe (hllf ot Mexico Federal Ofl'sht_re (156 lvlillion

with 27 percenl, followed closely by Alaska with 25 per- barrels), and Texas (125 iIlilli¢_tl barrels). Most of ihe
cent. Califol'llia was third witl_ 16 percent. NaliolFs thermally ellh,'|nced recovery of heavy oil lakes

place in Calil'tq'llia. ['nlmtlced recovery fl'onl Ihe cxisling
i'es(llll'Ce I_llse leads Io p{_iliv¢ l'e._¢rves i'CViSillllS. Tile

Area Percent of U.S (111Reserves largest loss ill tilt' Ilel ()1'r('vi_ions ;1111.1.djustmentx ill 10t,_2
Texils 27. I W_lSill (,aliforllia. As lalc {is It/Xt), the l|el of r(,visiotts al|d

Alaska 25.4 ,djust,r'nts in ('alll_()rma was a p{_sitive 241 milli{)t! bar-
C_dili_rtda 16.4 rcls. By It,_02,it was a negalivc 45 milli_m ban'els.

,_t_ of Mexico Federal Off._hore 7.7
New Mexico 3.2 The ']'exa,_ and l.ouisiana Federal OITshore I|ad r¢lalively

Total 79.8 large _ldjll,_'lltll'tll,_ ()l 137 Illillioli barrels alld negative 86
nlillioll barrels, respcclivcly. This occun'cd Ix,cause _f a
ch;lllg¢ ill I|1¢wily ill which II1¢ir_,l_ll_lwere 131"twessetltills

A number ()1"Stales had ._luall oil reserves increases during yem'. l,asl year. EIA changed SImileel)tics li)r Ih¢ (]llrtlell
1992, bzzl Ihe majority of tile St,lie, had declines. The Banks ar¢ll of the Federal ()llshor¢ (hllf of Mexico, ill
States Ihat had oil reserves declines had cotubined reser- order to be nlore t,Ollsistel|l with the It.S. Del._artlllenlel
yes losses of I,()04 nlillion barrels ill 1002. Five of the Illteriol', Minerals Managclllenl Service (MMS)nonlenchl-
fll'eas llCC{)llllletlliar 85.7 pcrcenl of these reserve losses IIire. The (}_u'tleli Banks lll'e_l Ie,_Cl'VeNWel'e Inovetl l'l'Olll

during tile ycm'. Texas had the largest share o1'these losses, the L,ouisiana Federal Olfsht_re t¢_tile Texas [:ctlt,'ral Of 1-

35.5 percent, closely ft_llowed by Calil't_rnia with 32.3 per- sh¢_re.Offselting ,d)ust,lunts of 137 nlillion harrels wert.
Celll. Illlltle to crlltl¢ (_il l'q'ovcd rc,,erves, tlownwilrtl for

IJ_lli_i_lll;t:llld ul_,_.'_ll'tlli_r'l'ex_ts.
Area Percent or ()11Reserves I,osses

Texa.s 3.5.5
Calil'orllia 3 .3 Discoveries
Wycm_ing 6.8
AhL,ika 6.1 It| 1992, total dis('_vurr's (ff crtttle oil were 484 Inilli(_ll
Pacific Federal Ofl_,;hore 5.1 barrels, tlown I'roln 5.54 Inilliol| I_arrels ill 1901. J|lsl three
Total 85.7 m'eas. Texas, Alaska, anti tile Federal Ofl'sh_re, _.|cc_,_tll|lctl

I't_r 74 percent or 3611 tnilliot_ barr¢l._ ,_f tile t_,t,I di._.
_'overit's for lhe year. I:or Ihc II|sl 7 years, t_t,I disv<_veries

Califonlia had the largesl percenlage decline ill crude oil have been relalivelv h_w, rcflecling a silnihu" Irel|d ill
reserves o1' the five h|rgesl reserve areas,----twice Ihe U.S. exphq'alory drilling that I'_llowed lilt' crude oil price ¢ol
average. Mosl of the California Ios._ occurred ill Ih¢ San lapse of 1986. New.fiehl dis_'vveries were all exfcptiollally
JoaqLlin B_u_in(228 million barrels). Low oil prices along h)w X million barrels. Tile Ulliled Slates pr_duce.,, abotll 7
with local and State environmental concerns ctmtribuled IO million b.'_rrels every day. The prior I()-year averaue f_r
a rapkl decline ill California ol'l',,dlore oil l'e.serves. Ill new]ieht di._'¢'overies wa.', 15 limes as high. New lh'ht dis-
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Table 8. Crude 011Proved Reserves, Reserves Changes, and Production, 1992
(Million Barrelsof 42 U,S. Gallons)

Change= In Reserves During 1992
Published New Reservoir
Proved Revision Revision New Field Dlsooverles Proved

Reserves AdJm,tment= Increases Decreases Extensions Discoveries In Old Fields Producllon Reserves
State and $ubdlvlslon 12/31/91 (+,-) (+) (.) (+) (+) (+) (.) 12/31/92

Alaska ..................... 6,083 .7 461 3 112 0 1 625 6,022
Lower 48 statea .............. 18,599 297 1,343 t,066 279 8 84 1,821 17,723
Alabama ............... 43 .5 15 4 0 1 n g 41
Arkansas .............. aT0 .3 5 6 t 0 0 g 58
California ................... 4,217 -54 163 154 3 0 20 302 3.893

Coastal RegionOnshore .... 554 •5 11 15 0 0 0 23 522
LosAngelesBasinOnshore 272 -9 16 18 0 0 0 25 238
San JoaqulnBasinOnshore... 3.128 -42 129 108 3 0 20 232 2,698
StateOffshore ..... 265 2 7 15 0 0 0 22 237

Colorado ............... 329 * 15 15 11 10 0 5 29 304
Florida .................... 37 2 5 3 0 0 0 5 38
Illinois 128 22 6 2 0 0 0 16 138
Indiana ......... a16 2 1 0 0 0 0 2 17
Kansas 300 44 21 9 4 0 0 50 310
Kentucky _31 4 3 0 0 0 0 4 34
Louisiana . 679 24 112 57 14 0 6 110 688

Norlh 127 6 26 14 1 0 0 21 125
SouthOnshore 408 27 68 37 13 0 6 68 417
Slale Off.here 144 ..q 18 6 0 0 0 21 126

Michigan 119 .1 fl 9 0 0 I 14 102
Mississippi 194 8 23 38 1 0 0 23 165
Montana 201 B t3 14 2 0 1 18 193
Nebraska 28 5 3 3 0 0 0 _ 26
New Mexlco 721 14 144 71 12 0 1 64 757

East 694 5 142 60 t 0 0 I 6t 731
West 27 9 2 t 1 2 0 0 3 26

NorthDakola 232 22 22 21 12 0 1 31 237
Ohio 66 0 1 1 0 0 0 8 58
Oklahoma 700 34 108 71 10 0 2 85 696
Pennsylvania 15 2 0 0 t 0 0 2 18
Texas 6.797 144 398 417 1t B 5 13 617 6,441

RRC Dlslricl 1 227 1 29 52 7 0 3 30 185
RRC Dlslrid 2 Onshore 90 5 7 3 1 0 1 15 86
RRC Dlstricl 3 Onshore 300 .7 52 25 46 0 8 70 304
RRC Dtslricl 4 Onshore 52 0 12 6 1 0 0 _ 50
RRC Dlslrlcl 5 46 11 7 3 3 0 0 8 56
RRC Dtslricl 6 504 -3 14 23 12 0 0 62 442
RRC Dislrlcl7B 184 15 5 20 0 0 t 22 163
RRC Dlstricl 7C 253 27 21 27 8 2 0 29 255
RRC District8 2 114 20 t24 .q6 29 1 0 16t 2,031
RRC Dlslrlcl 8A 2 763 35 106 145 9 2 0 173 2,599
RRCDislricl 9 162 33 10 5 1 0 0 25 176
RRCDlslMcl 10 95 7 O 11 1 0 0 11 69
StaleOffshore 7 0 1 1 0 0 0 2 .5

Utah 233 -2 6 5 3 1 0 19 217

We_l Virginia 26 . l 3 2 3 0 0 2 27
Wyoming 757 -,_ 59 42 3 0 1 84 689
FederalOffshore 2,620 52 210 115 77 1 33 309 2,589

Pacific(California) 785 1 3 13 0 0 0 42 734
Guffof Mexico (Lotdsiana) 1,775 -86 198 96 74 1 30 253 t,643
Gulf ofMexico (Texas) 60 t 37 9 6 3 0 3 14 192

MIscellaneousb 42 .4 I 11 5 0 0 4 29
U,S.Total ................... 24,682 290 1,804 1,069 391 8 85 2,446 23,745

alndicates the estimate is associated with a sampling error (95 percent confidence inlerval) that exceeds 20 percent of the estimated value,
blncludes Anzona, Missoun, Nevada, New York, South Dakota, Tennessee, and Virginia,
Note: The production estimates m this table are based on data reported on Form EIA-23, "Annual Survey of Domeslic Oil and Gas

Reserves." They may differ from the official Energy Information Administration production data for crude oil for 1992 contained in the
Petroleum Supply Annual 1992, DOE/F IA-0340(92).

Source: Energy Information Administration, Office of Oil and Gas
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covrr..s m _llnll_re Ahi,,,k_itlull ;ire,,Iili lwm_ cvah,_,ied. Area8 of Note
lhe K11vlunl pr(i_l'_,cl in lhc Bcm11_rl Soil _ind lhc S11nfi_,h

prospccl in IIi¢ ('cx_k Inlcl, 111;Iy 1111"11II1i,, IrCnd ;II(_i111d 111 The li_lh_lllt_ ,_1;11¢_il _lrC;t Itl_,t'lls_li)lp, ,_iit1|t11;iri,,i' n(_lilhlc

It)t)'1' ;tCll_,ilies ihll'ill_ Ihc .vc;ir c_mccrnill/2 t, xp¢cted tlCW lichl I
r¢,.,crves,ticvch_plilCI11l_hlIl,,,,,;llldl'_is,.,iblcpr_.,hlcIi_lll1;11¢',,

Prt)ved rL'scrvcs i)l/11,11' #'I'._I'FI'I_I#*t/l_('!'lt'l'lt'_ i1! _,hl lit'hM ;ts rcp_,rlctl i_v v;irl_Us Ir;t(Ic pllbllt';llll)ll_,, TJlV i:ilIilil)il_, lhl

(_"_Inillioll N_rrels)were dllxvn x percenl lr_tln Itit}l illld 11111IleceSxllrlly rcllecl I.;IA'_ c'ltllt'lllTc'llt'¢, tSlll ;Ire t.'llll-

wcli heio_' Ih¢ i J.% lnilliiln i_liiTel iivt, riiVt, I_ll Ihc pll()r Ill ,,idcrell ililp_lrl;ilil Cllluivh Ill be br_lill_hl I_ lilt" rc;itlcr',, lil-
yoilr.%. Over _1Ihirll ill Ihc ,i/i'll' #'t'%'I'FI'rJI# <f/i.%i't_l'f'#ll'% Ill fll(/ ICIIli(lll,

Jit'hls (;1._ Iliillil)ii I_;ii'rcls) _vcrc dist'(ivl'rcll Ill Ihc (lull ill
Me×ic_l I;cdCl';ll ()lTsh_lrc, ,M_lkl _1 Ihc rt'sl _t'lC tilillid ill

('illil()rlli;i 12l)Iiiilli()n b;irr¢ls), "l't'x;is Ill inillil_n bilrlvlsL AlaSka
lind i.iiuisiIin;i ((') nlilli_lii b;irrclsi. Pl'_ved re_ci'vc_ ;iddcd

h)' C'Ilt'II._It_ll_ IJ_tl lliillilln I_ilrrt'l,,t _A't'rc lip 7 pcrt't'lil lrlllll I_ril(Ihlte Itii) ' I"tt, hl: I_riitllil_t ' il;i), lilt' llirVc_l I!,S. llll

IiIose ill llJi)l, I_lil slill ,,lil_,,l;liili_ill) I_t'lil_ lh¢ prillr II)- fichl, prlilllicc_l J71 iiillll, lll I_;lrl%,l_ ill ilil ill I_It)2, .ttl iilil-

yt'lir llVCl';il_c lli' _lij inillillli I_lirrt'l,,. i-iorl/lllillil driliilil2 ill Illlli It, s_ ihlill ill iUUl. rcVl_llill ilil:rt, il_C_ b), IlK, iwil

Iht, Aunlin ('hlilk I:ltrliliilillli _V;l_ Ii Ilir/2¢ I;tc'h_r b¢liilid lilt' llpt, r_ihir.,,, Allillilic ltlchlichl ('l!llip:in) tAR('()) lillll

I lX iliilli()li I_iirr¢l _,()lrllr,_l_>,_ ill Tt'x;is. Ilrlli,,h P¢IrlllCliili i ti!'), mhlcd il,,,crvt,,, _vtiich _lillllhl help
IlilllCli lhc' tl¢ciinc cilrvc. Prllllhi_¢ It_1), lili.,, lil)_,_' I_ecn

prllllilclli7 liir I._ _,t'iilx. In l)t'c't'llil%'l luu2 !1 prliihlc, t'll Iis

Reservesin t_llll(llllh bllrrt'l lit i_il. i.t.1t }>rlilhll'lillli t'itlllt, viii ;i pl;ih';lil

NonproducJng Reservoirs 1II I')XU, lili,I Ihc lichl hiP, t'lih'rc,I ii, Ill;lllllt' tlt't'liii¢ I_lills¢,

('l_llCCrll _, IIl(llllllt'il ll_t'l iIt, l'lllilll!! prt)lhit'lll_li Ill)Ill Prilil-
NI)I viii prtlv¢il rc%,lXt'x ill Crlltl¢ (ill _'clc t'iilllillllt'il ill

rc,,crvllir,, Ih;il _¢t,' l_rtlilil¢int_ ()l_er_illlr,, rt, pllrlt, d 2,¢1.!,_ lillt, It;iy dill'lli_ lUU).. V_:llluml ilicrt'm, cll ilcvt, lltplll¢lll,
' ' ,&l('() l)li'it'l;Ib, t'_lllll;llt'it !hill prltllllt'll(lll _'111 c'ltllllllllC Ill

llillltllli l_;irl%'l_, lit pl/iVt'll r¢_c'r_c_ ill li_llipr¢lilll_lll 7 rc_¢r- I_ill t_$ ,t It! Ill pt'rt't'lll pci y¢;ll lhitliivh lilt' )t.';ir 21t()tl.lJ4}
vllir_. This i_ If_pcrct'lil 71¢;ilcr Ihlili ill I_)_ii. Tllc_c rckcr- III llili}, lip lll/itilil,, c,_!llliiilt, Ihc' Ii;ililrlil iiIlllt, rlyln_

vt's llillii _,_,'t'tc Iiletl by (';llc, l_ll +) I lilltl (';il¢7_lry II dcclilie l;llC wii_ iltXtlll u iwrccnl,ll$1 line MI.,II ill live cx.

lll%'rlllilr_ Ili_ll ;ic'c'lllllllt'll Il_r llvc! u! pt'rcc'lil _ll' lilt' ii_llil h'ill (ll Ihc ilt't'lilit' I_ Ih¢ illiilibcr ,_1 pi'illhlt'lllt., _'c'll,,l il
¢,,lillllllctl i:HlllC t)il pri_thlt'li_li. The rt'liS_ll,, I_lr iht, illlli, ii_lw Ilikt ,_, 1,1(il) _vcll_ h_ Illlikc' Ihc t'llrrclil rlllt' i_l I..t Iiiil-
pFtt(lllt'lll7 _,l;lllP, ltl lllCXt, prll_t, iI lt'_,c,l_,tTM, h;i_c' II_ll I_c't'll

lilln b;irrcl,, ill ltll pCl d;i), _liilc, 1.1 yCiil_ It,ll, ;]IX wells
,,llrVC)'cll !_\' I"1,,%,,i11¢c IUXi. It_lv;¢XCl, prl()r ,_llr%<L')s llldl-

C(llihl pl_(llicC I._ iiillli_li I_;iricl_ pt'r illi). Ihlwcvl.'r, lilt'c'lilt'/I Ihlil lli(i_l _vt'rc llllrlbill_il_lc ll_ _t'll,, llr it'_Cl_;l_ll'S lhlil
Iichl ,,1111t'l_lillllil¢,, ll_ dl)llllll;llc _il pll_llll¢li_n ill AI;iskli

wcrt' _,lilll-iIi I_ll llpt, r;llil_liiil lt'il_,illlk. 'I'llt,_¢ lilt'Ill,loll _,.'lls
_ilill IlK, I !llilCll _l;ik'_. ('ilrlt, illly pl_tdilt'lllm ;ic't'lllllils lilr I

;i_,;illlil_ _vlilkliwi, Iht' liCCd Ill ill'ill _llhllllllli;il de, chap-
Ill c'_,c,l'_ (_ I1;lllt'l _, ill (ill i)ritdll¢Cd IIi lilt' I!llilt'll Sl;llCS.

lilt'ill ill l't'plllCt'lllt'lll _vclls, IIIsl;lll;lllllll ill prlllhlt, llllll ilr
I)llrin,_ Iht' I$ _C_dl_ il lira, tx'cli I_lllllilc'llil_, Ihc licld's c'_-

plpt'hllt' I;iclllliC_, i_l ;t_itlllll 7 dt, plt'lilm itl lillit'l /lilll.'_ ltr lllll;Ih'tl IIIIIIIllilv It'ot_tJl_, _ I1_1,,IliCft';twd Irltlll it.{! bllllllll

lt, st, l+_,lillS bt.Illirt' rl.'t'illlll'tivIIllll ill rt'st:l_lHI _, illtl )t,I ltpCll biirr¢ls i_ 12 I_llliilll l_irrt'l,,.
I_lr prllthll:lll_ll.

,%|;il_i t'_iillit_illi_ll,, I_ Ilit'lVIi_,lll!! IIiIIiIIillC rt't'livCl'.V lilivt'

t'lllllC IHiiIi t, XlUiiidt,d _Aiilc'l Ihi_)llllll!, illllrL' IIIICII.SlVC drill.

indicated Additional Reserves ,,,_, ;inll Ihc ;ipl,ltc;ili,,li ,,I enli;in¢c,I ,ul recltver)' Inelh,,d,_,

Ne_l_ C_lnplcictl 7:i_-Ii;ililllin,_ liicililit',, lift" CXlX'Clcll h)

Iii ;llilillll_li ll) lm_cd IC,,cr_c,, _I Crlltlq i_ll, (';ih:,_ltl) I ;Villi _h_,_ Ihc' llt'c*lllit' ;Villi Illt'l'CilkC l't'kl.'l'%t' i'c'l.'(ivcrv. "l'hi._cx-
(';ih:l_lir)' II lllx!rlil_ir_ c,_,lliii;ilt' lilt' tlli_iillilit',, _)1 t'ilillt' _ul, p;ill_illli ;ilh_ lilt' ll,t'il%L,r) ill ll_t'r _1111lilillillli lillllititllllil

lllht, r Ih;ili pi_ivt, d iL,_,i.,l,<t,_,,Ihlil ill;i) It,¢(lllid cc_llil_lliiGilly i_;iHt'lk ill criid¢ ltll..,\,, prlt_liic'lillll t'i_iillliilc'il Ill iIt't, lili¢ In

it'c'_l_'c'l;il_lt, Ill,Vii kiil_ii rc_t'iw_li!", Ihilllil_h live' iipplit';ili_ii .,\l_i_kli'_ ,NliMh _h,pc. _l%'iiil_rk III Al_isk;i llirilc, iI iht, ir _il=

(ll illllll(tvt, d rt't'll_,t'r) Iqt'hliillilt '_, ii_lli_ tlllrt'ill lt'vhlllihll_ ), ll)lillllll lll_A_il'ti I_tllil _t'lillllc,_ ;Villi ilit'lt';iWll t'llllpt'l';lliltli ill

The illl_il 1_)_)2' _illiiliiC. j,7,X_ iliillilili b_lrrcl_, i_ I! i_crccnl Iul)]. liiiplclil¢iil_illllii ill pl;ili_ hi cii_iliC Ihc lull iiiitl ¢lii-

Ics_ Ih_ill w;is it'p_irlt'll Ill lU_ll. "1'.it_lc7 li,,l', Ilillit';ilCd ;ill* t'iciil dcvchlpliit'iil _tl lhc licld Iv;is bc'_iiil, I)pci'iillli 7 c,(Isl._

dlli(lll_ll icwrvt:k by _clccicd _l;ih'_ _111(I_l_ih' _lit_(ll_i,,lllli_. _>,'lJJbc il?llilc'c'll !w _li;irlll 7 sllplxlrl _c'r_'l¢c'_,, Ac'i.'(irtlill_2 I(i

The pl'¢SClit'C _1 Iiir<Lw ili_hc';ih;'d _itltlili_)li_il ICWlVt'k I_lr lilt' _tlic' AR('() llllit'ilil, ¢l_pCr;ili\¢ 'dl'lilCI.HCk will I'llt'il_ (11i:

Al_i.sk;ili N_lrlh Sl_lX', ('_ilillutii;i, _,v¢_l To\m,, ',ilid Nc_' clili;iliCili_ l_r(tthic'livily _tl c'ti,,liiil_ _c'll_; _liliriiil_ liilcrcsl iii

l%,lcxic_illipli¢_ Ih_il _il_iilfit'_ilil IIp_,v;lrtl rcvi_it_ii,, I(_ im_vc_! llt'_ IIt'_t'hlpliiCiillil _cll_; C_.p;ilillili_J i;i¢ilillCs Ill ilt't'tllll-

crilll0 _il rc,,ci'ves t'(liihl _lt,¢iir ill lhc liillirc, lii_tl_ilc' !_i', iilill _A;ilcr im_liic'lllilil ;ilitl iliiprovilit_ llil
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Table 7. Reported Indicated Additional Crude Oil Reserves, a 1992

(Million Barrels of 42 U+S. Gallons)
. -

Indloaled i11¢1t041114:1
/!ddttional A_ddltlonal

Slate and Subdivision HeeervH Stale and Subdlvleton Reeervee

AlAska..... I 331 North D_kota 3
Lower48 Statos 2 4_1 C)h_o 0
Alabama 0 Oklahoma 54
Arkan_ls .1 Penn _ylv+_nla 0
Cahfomm ! 2_ Texam 6 t2

Coastal RoqlonOnshore 3t ? RRC Dl_Im,1t 0
Los Angeles BasraOnshore 4 RRC D_lncl 20n_hote 0
S_n Joaqum BasinOn_horo ¢,77 aRC Dt_lncl 30n_,horo _7
S1ateOffshore 1 RRC D+stm:t40n_hr)m ._1

Colorado 34 aRC Dtstncl 5 0
Florida 0 RRC Disltt_;t6 7
Illinois O aRC D_lncl 7B 11
Indiana 0 RRC D_stn¢l7C 33
Kansas O aRC D_lrtct 8 260
Kentucky O RRC D_sltl¢tBA 273
Loul_ana 35 RPlC;[)=stnc,l ct 1

RRC Dt_ttlct lo <1North . I
SouthOnshore 26 St+lieOfl_horo 0
State Offshore _ Ul.h 65

Michlg_ln O Weal Virqme_i 0
Misslsslppl ? Wyommq 18

Fodot,tl C)ffsh_ro 31Montana o
Paclh¢ (Cahfomla} ,r1Nebraska . o

New Mexico 293 Gulf of Moxmr__Loutsmna,D 3 l
Gull o! Mo_co iToxas) 0

Easl 2q3 M_scollano,._u_r_ 0
West ...... o U,S. Total ................................. 3,711g

aln_cludesonly thoseoperators who produced 400000 barroisof crude odor 2 bdh+mcubic fool nf mduralq,_s.el' both dunn_ lhe reporl
year (Calegory I or Category II oporalors)

°lncludos An/ona, Missoun+Nevada, NowYork, SouthD+_kol_+Tonnos_o ,_ndVml_n_+_
Source Form EIA.23, 'Annual Survey of Domostff:O_1+_ndG+_sReserves " Iq92

re_.'ovcr_, I¢_:l|n_h)_tle_,. l)¢,v¢!,_rql,.,lll dlilli11_ Ihn_tl_th Ih,: i11_._ ,.'al_;_t.'ll',;_1 l)rll, lh,_t' II;1>. Thv 1"_',,1I|¢w,, in 1¢_¢_2w,+t_

year 2(}I)I)i,, CXlX.'_:lCdtt_ add ;tltolhL!r 17_ lltllll_ql l'_;ilrcl,., tt_ lhv ¢ll_,_.'{)+,er_,)l it _i;!111 lichl in the l:¢d¢'ral _ll,.,ll(irt.' {)1

ulliln;Ik.' l'¢_.'twerv. {3.4] ,Al;i,,k;i+AR(() t!i,,++'_)'<vred+i pq,iCllll;tl hill1_ql h;irrel fiehl ;st
111+;KliXhllll l_it_,_l'_.,q.,ll,_il llllh.,,,, i.|i_,I i)I l)r!idh_it , B;I}, iii

Kupllrllk River: The Kulmnlk rlx_.,l l:l_.,Id. 111_.,,,,_.,_.'_qtd l!(i l_,_.t,,I ,,,.;_l_'r.I_ m=h.,,,,_il..ll,)r¢ _I lh¢ Ar_:li_.' Nitll()n;11

htrl_esl oil field 111A!nerl_,';1 (4()f1|ll_,_ _,_,,,l (_I l)1'udl1_v \_'lhlllk' R_,'111_,Ii_ ih_' B_';1111orlS_';I, 111;Iddilioll, lh_rc

Bay) _,'¢lel_rilk,d ii,,, l()lh =lllfli_*_'r_i1r_la_,I [)v_'clnl_cr, }Icrt,, _crc I_+_ ,)111cvt_11dl,,_',_xcr1_'xx_¢'xl ,_I Ille Kup;lrilk Riv_,r
rtr(_dtwlil)n Wil,, eXl_e_.'lvd Io l_,;tk ;112_(),(XX} t_arrcl,, pt'r Fie'hi i11the _ql,,it_q_'(',_l_lllc ttu..'h ;trl.';t. TI1¢,,c di,_.'i)xvrle _,
il,li>', hi11 rcm.'hcd ;I ncv, 11i_11i11 ItJ_t,_2_+11¢11',i11_ic d_l> a',_+alllurlllc1¢_it111_i11_)li,137}
produ_'11(m rea_'lled a ilCV,+ro.:_rd _)I ._,l}q)(l barrel,,, and

. .'q...+,(_}<)harrcl,,. R_'_¢1_v,, af'_: .l',ililil1_ih' ,AI ('_x_k 111h,'II11_.'_ti 11_.,v+',,, ili lq_}_ was lh_.'
daily pl'()+,hl_:lii)ll avcr;l}t_'il ++'_

.',iulili,,h l_n_,_l_,cl..q2 1nile,, _'_1 _t Ali_.,lior;l_,, vvli_,r¢
AR('() drllk, d ;i dcllll_';ttl, ql s_cll Ihal _+,ullirvuod il._ lt}OI

P,)Inl M¢,hlt,_+re:trailer tlcvcl,_l+nlenl i', I11_'I)iHIII M_.'llll,,r_, _11111i,,111 dls_'t_xcr+,,. _11111i_11_.'tqlhl IA)111;11117+_i()llliili_)n
FIeM, a It_qX di,,_.'uver,,+I_'111_2 n111_.',,lu_rlh _+i111+,.'l:_rudllt_., !+;irr_.,l,,_,I _iI i+_+',,,cr_,_..,,.I qT}
B£1}' prOdll¢ill_ ;ll+e;l. II _'(+111;lili'.,e,.,lilllak, d r+.,,.crx¢,,t_l _()()

lllilli_)il h;llTel',, el + _.'rlldC _ql. A I'_11;I,,+.'tI',l;irl.Ul+ i_+ ;i11+

li+,:ipillcd ill lak' l+)t}3 v,'ilh l'q'Odll_:ll<qlCXl'X.,_.'ICdIt_ l-mihl I_ ,_l,k,k: l)_,',._.'hqqli+..'llll'+Im_,,hq+ lh_., Nmkuk l'+iehl 111lhe
,wer I()(),()()()harn..I., t+l¢+il per flax+ii1 I;ih., I_}t_4.{.qq+l Ilcalili+rl .%';__el_' r¢'+l_t,d in I¢+t)2 t+> ITrill_,ll J+elndetllll.

1"he _:,mqmlD ,qL_in_dl_ had ',l+q+l_:d devch_plneut clue Io
KIIVIuIII: ()11+Ipo_,ili'+'¢ III+I¢,tier, dl,,_.'+_X¢l+l¢,, ,)II lh¢ Nt_1'lh u11_,+11*q1111e111_IIrlerl1111lil11_ _.'_+11_.'_.'I+11,, +illtl tl()uht+_ ilhoill

Sh)l_,, _ht)uld add rv,,erve,, ili lhc i+ulur_', x_h=Ic lilrlhel _'_+',_ll,qili_.+ Ic_i,,ll+llil._. ('<qlll+;111+,,,)llh:i;d,, _.',_lllli+ik'._()lllil-

dex'eh+p111e1H111(qher lichl,, i,, r_.'l+_hl_.'111L' the I_+',',+_Il+n_du_:+ Iz_m l+;_rr_'l,,_l _ul rc,,orv_,,, _.,,_11hlIx,' th.'vcltq+_.,d.{3._}
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N_ wL'll_ w_'IL" drilled I_' lh¢ illdU,,ll)' iii ihu ('hukchi 5¢_i ()iT_h,r_, Rt,_II+,II: A lluIlili¢r (_I' key C_l_'r_ih_r,_h_ivc
itl It1¢12+SIHIt, I¢_is¢ S_tl_,nX ili_'mil,_rl S¢_i} drcsv ,i_ bid+ {Ir_l_p_'Ll _r _li_p¢lldcd SIHI¢ illl(l F_,derHl leil_es iH the

dcr_. i1 x_._lSIlK' tir_,l Ii111¢;tll Ai_i_klt _!Hh' _11¢ IIHd II,) ('_llJll_rt|i_t _llsh_r_' t_¢_';lu_' _1 ((+lllillUill_ _,'t_lllriwcr.%i{?s

hitls+l_.N} ,.,IIITI}III|{IiII_J_il _l,,.,v¢i_q'_ni('l|t.(}thl,r L'l}ll|pIlllh?Shlivc

v,,11htlr_lwt__>_sh¢l,,edl}_ssihh.'dcveh_rmlctlll'm_iedsinlh¢

l'_rt_lllK, S_itll;_ litlrhm'_l tliltl SHIll,t1MHt'iH t'msitls. To _.'O¿ltltcr
California thl',, IVIMS, ttl_+_(';llit<_rnl;i NI;it_.'i,mld.,, ('tm1111is.,.,iun,h_.'_lt

li_¢ttL:l¢_,,HIItl uil 1+'l)tlillHtliC"+tIHVC I_C_lltl tl _ y¢Iir sllltly 1{1
Ill Its{j2 ('lilil_+l+llm, nltlk1+'d third iltlilt_li_ IIw NHIil_tl '_, _il filld h.y,,sl.+t_lll!*t_x'¢i+'.,iHIItlelll_ds tt_ th:veh_p II1Chires rC,st_|lr
prnthlcill_ Sl/ili,_, ill Hli ilVCrH£¢ Prlt+lh11+11t)tlrill¢ i+_lN2_,IX)t) _,'¢_,I)_ltl+Jill lh_.'ll¢_ir (fllsh_)r¢, Mtthil ,,,,'ill Itll{'lllPi I(_ _ztill
blirr¢ls _1 _il Ix, r dlt,,'+ ;I _ P¢1(¢111tl¢_:lill¢ Itl_tll I_}1. NCv, lil++r_l,t_v_llI_ dL,v¢lt_l+ I!1_.'('o_tl Oil P_illl _xlellsi+,_t! _t Ih¢
well l'K'rlllils were d_'_v,tlitl IA}_}2,The It|Hirer ¢lllllll_lSi_+ill Sl}lllh I..'lw_,_tl i;'i¢id h.s,eXl¢litled r¢lil:h tlrilliilp ln_tll oil+

I_)_2 vvtls _tl tlevLgt_l'qil¢t|l +,'+'t_l'ktll rqt_,+.+.,dIlel{I,,. ,_lCHtii sllt_r¢.{,_l_]
ilii¢(li(}tl _.'_}llltllilCd It+ I++hi)' _l lll+ii_}r t_lC Ill Ih¢ I'_l_t_lil_.,lit_ll
_)1t}il+ Oi1¢ tllll t_l CV¢t's Ix,_ biirr¢ls t_l t_ll I'+n_dtlk'_.'dill Iii_

SIIIIL'is iti_'rClllC1ilHl_tlICL'I+X¢I¢_Iltsitl_',,i¢litll111i¢_'1!(}tI.FederalOffshore
l)tlr11|_l_.Itl_Iii¢iitslCXl'X_rls!itplli¢lll_I Ii¢_i',','_'rmh.'t_il

',,,ms,,hiplX'dI_ lh¢ l+li_,'illcI/,iltl,_ih_llp+;v,vml¢{l_hi¢1+'ll,,_"Tlw !',S.()Uh.'r('_lillm.'tilalShelf,v,,hi_:hisUlltlcrthejuri,,-

nl ('_llih_rlti_1imh.'pemh:lllt_r_¢l_lh_rs.Th1+,2()I),(XX) Imrr¢l tli_.'llt_11t_lthe Fcd1+'r_il(;_vctliltK'ill,nmked l_mrlhin_.'rude

_llir,ttllCl|l it_t_k '.+(_tllL',_1the ;_l_'ssllr¢ _tl Ihr _hltt¢{I Itl;irk1+'l s_ii r('s1+'r'<+'LTM Hlld tlltr+,l it| k'rutl¢ ,_ii pn_dtt(lit_tl tltlll)tl_ the
L'llllsl'd b',' the IIlIl'x+t'l _l ,,'_l;l'_kIttl++TIIdL'_ll itllll the Slill_+'. i')n}dttk'itip HI'¢;P, itl 1_){}2, Its L'FIItt¢ nil rC,,ell'x.es(fl' 2,,_N_-)

Ililllit}tl l'mm.'.ls v,un,' !1 Ix'reCto _l !!.S+ I_}1111rCsCrv¢+',,,_ltltl

Nan ,lmlqutn r_,rhm, K_'rn{'t_lll|ly's It_l'_ lhruu IK'ld', lls I'_n_dll¢lt_ll _1 ._{)t} IIIilli_ll !'mrr¢i', vv_s I.I p¢i'k'1+'lil_}l+
Midv+_ily+SItll,,¢l, 13elridA,_,' S_mlh, III1+,1 KVrl| Ri_,L'I I_IHI I+t,N._+'rudr_tl Pl<_dlt_+li_tl,
r_,ltlitled ,i lirlH ht_hl tm Ih¢ dlslii|_'ll_tl _+l Ix.'ltl_ lh¢ h_l_

thre1+'prnthlViilp IlChl,, tit !he h_,,,vCr.4_ NIHh.",, Phltl _, 1_I PaclltcFederalOff_hore
Midv,'lt)' NIIIIs¢I i++l_.'hlill lU91 Itl,_+hld_'the,' drlllm_ _l ;tp-

I)n_.Xillilil¢l) fIX)tl¢_uh'_l'_lilulllv,_.'ll,, ;llld Ih,,' ¢x.r_;lll_.,llqlt_l Ihllllt /krlluulh_ I"IPhh 19_ v+,;i,, IJ1¢ iirsl lull yt.'llr t,_i
_lClillllh_d _ill+,l Iil_+,/h_d pt_l¢1+!,,+l!Ul M_,p,.. ii;11111111}+,.I1,,, i'+tt_hldttm Ii_11| IlK' P_t_llll Arpil1+'ll_ I:kqd. Pn_dliL'lit_li
I'_'L'ltlIIC li'..iillilhl¢ It_t ',+lvHtil!h_t_+,i_l'h.'lillit_tl',, V,,llh lh¢ _.'_lli+ i'_l_rv,,,_,l_,¢l) IIl_.'lV;i'_t+'tldilrtll_ 11)It2 Iit HVCH_C ,,_,_!)l)_) hitl'-

I_h:ll_n _1 IIi_' M_l;V,¢ I'ilx'llt_¢+ trl,. IX't d;l',, It_! Ihu _,,+;iI,;llld ._,lllttl tmn-rl+, Iwr d,tL','thlrlll_
the i_liilhgll;irt¢l.,& lii_ilctl_il¢Is limited h)' lhc

l'_IkIIIIi,,:llur_i_l,the )_..;_lh+.,l_iklliil,l:t,,'hl,_IX't;il_.'{lh_, ;r,;_il;fl,_thl,,_I pM1+'hnL',!<,m+11<_rm_irk¢Is.IIlhu l¢l_Hst_l

tile,+'t_._. l)_+'!+_;irtliit+'tll_1 tHk'l_!',, _:uk't_l;ttcd t_,_,lli the Xlllh Htl ttll¢tittl I'_k'ttlitl ;in: ;tl_l'_n_'_+.'d,I'_rtt,thldl_n v, ill he hrt_ltl_lll

llllliivL'r_,;il'_+ t_l lh+: u,,l;lhll_,htll,,'ill _I N_I+.;II l_¢In_h,'Itltl llp lt_ 11111_:;tl_H_'ll__l _.1)1)11 hlitr¢ls lx'i tJli)+.I+..l+I_)
Rl'scr,,_' Nlitllh¢t ! ;It|d, ill N|_I> I_lt_, the l+t_+dllulllm _l It',
t_tl++hlllt_+lilh b;irl¢l _1 +:tilde _11. l'hl,, Inill,,+.,,,_1_11_.'t_l 14 Nllnht YII_'/ Ilnlt: 1+h¢ 's2,1 billit_n Sillillt Yti¢,,, Itllll Cx+

Iich!', ill ill+.'ktllllillS I_+II;i_.¢r_r_,,hi+.'t++d+_t+illl_ll hil,,ul,,+ I!lk rtiili,,,i_+il iii Ill+.' h;illl;I l+;ll'l_,+lr;I ('hHllll¢l is l_rll_rcsSlli_

t1111,,.,_m.' t+l Ih_+'Ih_¢¢ _il ll_.,Id+, t_lX'l;llu,.I I',', lh_+'I)¢1'_ii11+ l_V,;tltl ',,l;irl ur+ !.++,,,¢;11+1)i+.}tl..1.I't.,_hl_:l_tm Iit_lll Iht..' iwt+

I11l'tll _I l:.ilr1_+,, l+illk_, ;llli_'_ll).!Ill+.' Ill hili'_+".,l lluhl', Ill lh,,' II+.'_,_.phill_llil', I', ++",IX'_:h+'tlIt+ cxv¢¢d ._(l,(llll) h;irn+'l,, t+l _+iI
I tllllUd _l_tl¢',,.t+ll)l I',.'t +,1;I)h.',, ILltl '_ ;llltl I_ ;q'_l+rt_;l_h7().(11)()tmrr¢l,,, d;lll,, h_,_

111+.'_¢;II _(XX), +IL(_i:11l'_rtqu+,+lIL".,l'l++,¢+,_II+¢¢++IIIiiiiii.'11It) IX+'

Kern l_iver l+ipelinP: ('t+li',IHl_+llt+ti_+IIthe Kcl+n Rl',¢r (i+I,. _+x++'l_(I ll|llllt_ll hmr¢Is _ll-r{liliX++lh.'lll. l-t_lh_vvttlp _:nll|l}li+'+
Tl++llisllll_,,,,it_ll ('(_llll;;ill _ l+ilwllll¢ v.;t-+ _._<_l,lr_h.,lcd _+ii iii+ii ,_i thu l'q_+l+.,t:l,iJi¢ _+11,,h_r¢ ',,It+r;l_¢ ;llltl ll+¢;illllClll vi.,,,,-

DcvL'illhCt ..+I, lU_+l+ +l+h¢p11wllli+.'_ll}?lll;ilt,,, iii %_,_!iliii+_ ,,._.,I. li_x_, I'+_.'iii)?ll_,+:tl it+ pl+_,..¢,,,, _tl II+++IIithe+' lhmd_
+iliii ICrllllli+lh.',, itl H;iku;,,Ik, hJ, (';illl_+rlli;l, ('_ll,,Itll_.lu{i IIi i'_l;lllt_l111,',',Ill I',¢ l¢lll_+',+ud In+lll ,,¢r+,11+'¢.All l+l+<+dllk'11t+ll

lcs,,, lh;ill +i )_.';iI, II I_'}?;iii ll,_x_,ili,_ t+_i,,_+_+llililt+,l_.l+lil+,iii I11111+ ilt+lll lh¢ I +iill v, ill lh¢ll hu lll_+_+¢tlI+',+ PiI_'lili1+' ttl the I+il_,

l::ehrll;_r,,+ l+_U?. "lh¢ Krrtl l,tl;_,'t l't!',.'Itnu ,,,,ill ,,Ul+l+l,, _;_,, l:l_lu_,(';ili'_t+n II+.';llltl_'lll pl;ml.t+_t'+}
Irolll h|t+_¢ I+¢,,¢I+t,¢', Ill x,_'>_ll_ll|_, t+t;_h, +liltl {';ill+Id+l. "I+IH,,

ptt.s _+_11l+rt_xltl¢ Ih¢ im+l It, pCliVI;tl+.' ',t¢;i111 I_1 ¢l+hml_'¢d Gulf of Mexico Federal Offshore
_'_11rck'_x¢l+) I+_rtg¢+.:l,, itl KUl!l ('tHiIil% Itchl,, li¢;1/
l_lll,,¢l',l'lehl, ('HIIIt+I+IIIH.;i', _._._'I_;t,, lllul llllhl), 11111111+Jlr_;ll, ()ii .,'_ii)?ii+,i_{+!, It}t)_, JJilrrl_.';lllV All(h+¢v,+ rt)ill_.'d lt_.'r()_s
Illld illdilslrl;il _.+iP,l++lllVl,, IIi +_+lllhcrll {'fllll<_llii+l+ Ih¢ l;l_Id:_ illl(J IS{" {refill _+I M,++_I_:I)l.'llli,+Ill_ Ir¢IIli'IIdt_ii_

P_Jt_l_iX+_., It'll'+ullli¢ huk,_l_ ii+,, iii,,I dull;urlt',, t+l n;ittil;il _+r., ill d;lili;it?¢ It+ l'_¢r_,_li,. +llltl l'_rt_l++.'l+l)++l+h+:PVIMS r1+,_.lUUXtctlthlll

111¢iir_lqll;ilh.'l +_I It}_)J, it;ill',J+_)lllll++'++%++.'I_(M) IIIIIIit+11 ;Ill t_jx+t:llt_r,, III II_+ l'uilh _I IIK' ',,It+1111;l,s_¢_,,,lh¢ t11111111}_L'+I_
vill++11+' l¢ct pk'r tlll+XIt+ lh_+'+_IiII+h+i_+.llllllV;_lh.',,+ llt+lll lhc 111+ lhcnt _,Irll,(ilil'+k,+,.The., l_;ilh _)I the 11111"I+I+1111!+' {)llsht_r,.: Wll_

tL,rk'()1111¢_:il_+ll+il +!+,_l'_t_.k..Ar_/t,li+_.{+ll } _¢n++'l_lll) ll,_llhx_k'sl,..il._ tllt_+ilph 111,+'S_uth 'l'illlh+lilcr +llltl
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Ship Sh()_ll _iz'¢_l',.A', (}/ MIly Itl{}i _l, Ihc MP+IS (ilill <_1 AI)l)llhlchl_,n Ilh|_in: ,&dive l'ig_, ill tht" App+tl_ldlitm |]{l_il|

McxiL'<) R¢_i()n, h_l(I rc{:¢ivctl _Irtl_:llll';ll il|,+pcdi(_ll it,|xlrl_ were tl(_wll n¢;lily 2,_ i}+:rl.'¢nl I_t.st,{Ii)!1 t};ikl_r Illl_h_.',s(lItllt,
I'()r tlIc ,MrttL'lttrC_itt Ih¢ ,_._Itlilc witl¢ |+_itth(_1 tltlrFiL'ttl!_." "|'hi,' F_¢tr_lcmll llllt_t'tll{llh_tl ('{)ll'_{'_l'illh)l) rcl'+t)t'l.,,Ihill t,)_
Atlilr,+,.w. |+:ifty ()pClzil(}r.,,_,tlhlllillctl ivpl_rl,, I_) MM+_ _,_)v¢l- pcr_.'L,iit (_1ih¢ rl:_i_)n'_, (Irillill_ v,,_l_tlcvcl(_pllk'lllill dlillln_.

itl_ +7._() l+lilll+(+t'lll,,.,,t!;i_hiy l+ltliltsttll_, httd _,il'tlt.'llll+;ll ,&'_+ilililhlc ct)thr_h.'li(_lltl;llll Ii',l_+'tl+_12L'(+lllriIclil}llS,: ('7t ()il
tlIttllil_C.{44} +".'_+'11,,.._(+()+_t',well+,,+llltl 7._(h'y hl)h+",),147J

|)cIIn/(+ql ili_.'Fl+'lt_L'tlil_ r!r¢_l.'tl_:L' iii the (;till +'_,,h¢llil +it:+ Illini_t.,,+lihl.,,itn: M<),,I ItlgZ itllliv;ll()l_ ()l(}il +tt}tl_l,s +tl_L'livily

{lllii'c(I 2(+(++Ii¢h1', Ir()lll ('hL,+,l'i}n ill it)_2, ii1 c'_:ll;itl_¢ I(+r lit ih¢ IIIilll}lk t}+I_iP +'+"t'r¢;the|ill 1)1 ,+'()ittp;ir;thl¢ Itjt)!

4_ r_crccnl 1)1 PvIttt/()ll'_, (_wtiL'l,qlip ill + ('h_,'_.lt)ll ,qt+_..k.;l I I_lit'¢,_+P¢ll'l)h+,tttll Iiil(}l'tllilli(_ll I+Cl'l<+rtctlII 2.!1pcr_:clll ill-
II+Ittl_iICIl(}ll _._.'l)Flh;lt+(+ill $1+l)f I+i111(+11+_i_,1}' I+t.'+t'_.'¢llltd _.,F(.'+IM:lit rtcFIItll_, i+(+1' t)ll ;llltl _il_ well.',. The i(+litl 1)17_ I!L'w

thL",¢ l]_.'hl.',_tr¢iti IIIc (+tlll_l M_."_i_:(L{45i I'icld wtht_.'llt._+'+"it_, tip I_ pCl'_:¢tlt_','Ct" Itlt;I. /\L,IIv¢ I'i_,',
+",'or(.'lip i() lx'r(:¢tll. Thcr¢ +'+"cr¢_2() _.v¢ii L'(_lnpleli()ns:

(+_(13t}il _.+'¢11,,,I] _;Is +'_,¢11,,_ltttl 414 tit'}' h(}h+'s).The Itlt}2
Texas (Ii_,L'I+X'¢I'y()/ ;Ill (';llll|_r(+-()ldl_X.'lk'i_lll _)il ',(,lilt:(: ill lilt: I1+

iillt)i_, t}{l+Slll_:tmhl Iti¢l illVr¢+l_t:tl ¢_phll+illl()ll ill Ihc _l+llC,
In lY+_+2,'T+¢x;I_,,I+;lllk¢(l _,¢_+(+lltlllllll)ll_j lhc N;llllll|'s+ ()il The" lllili()l_ ,SI+II_.'(i¢(+l(l_il,'{ll +_;lll+VCy_+'(mlirmctl lh+ll Illi,S

l+Fl_'tltlL:ill_SIlll¢'_, pr_)thl_+'_+'d{_11;il fill +i+"¢r;1_¢ r;li+_"_)1 th,,_.'()+'+¢t+x' ll)+ll'k'_ Ilk' Ii1+_,i(i(_.'tlill¢+ttlilli()llI+l +1deep M)tircc
I.(+,_f+.()()i)hlllT¢l _,p('l tl;I._. +1]+ix+'IL:¢I|I t1¢_'1il1¢Ir++lll I_t_l+ ill lh_+'lllill()i,,, t_t_,i11.{47l
Tht+,lli+lll) {lle+l_ l)l t)ll ¢_ph+l++lli()l) ;llttl tl¢+'t+:h)l'_lll_'ill+IL'Ii+'+IIV

I11 It_tt2 wcr¢ tll_+,AII_,IiII ('ll+llk lrt'lltl ;tlltl Ih¢ PL, IrlIIi+Ili ()klilhlmlil: 'l'h_: ()l_i;lllt')lll;i ,_i;tlL' _¢11+1|¢ I'm+,,_¢tJ+1hill It)

f];l+Sill,WIIh {I I_t!_+' IIIIIllh_.,l _! p1+t_pcrli_:_,_:h+lll+!lllj+,h+llitl,,, ¢_,t+lt+li+,h_1M+11'_i11_11()il +lllti (;+t_ Well ('tlll|llli.sM(_ll Ill t,llr +
Ih¢ IIL'W(++WllL'I+_,,III(+',II.XIIl{h:l+¢lldt'lll',, It,:ll',t'tl lht'il +t+'lltiFt',, I_lll ih¢ _li'_;l!ltl_illln¢lll (11+ Mlil+_p_.'rwell,, ;ICl+l+_hI11_+",%Izll¢.

t_ll +'_,t_rk(_+'_+'i+'s+llltl Ih¢ +.ll+lllln!, ()i tlcv¢h+pIIl¢lll \,,¢11++i+_llh¢l+ Ahl_lll 71),1)1)1)(_1+ ()klllh()lll+l'_, l+l+(+tltli:ilt_v+'¢il,, 111"¢+_.'lll._-
Ihltll till c_,ph_t'tlltt_tl, MIIL'h _1 tilL'it s+'_t+l_+'_111L+I_IIIII|II¢ill _ilIL'II ;t_ _llippcr w_,lk, IlII_,,L,prtldlll:ill_ I¢_ Ihllll ._ h;trt'_'l,s
I{ttt.t+ Thr¢_' IIilI1L'IIMI+IlIII_,¢i_,llllk' L'F(.,+'_,_,X+'¢1'¢;IL'II_.¢hi,Ill III

p_.'rd;i). t_nl:ll|+ll¢_,(+1Ih¢ lllllllb_+'l _l wells plll_¢(I ;Inlllltll-
,_t'_tlth']'t:_il'_ :llltl ill 111¢i+¢l+llll;lil I}+1,,111+i)¢,,pIk' the (ll+lllltl!_' I_ I'IIII ;1',high zls 2,()()1).
ill +scvl'r;tlhllll_lr_'tl Ii{_FI/(_lil+tlv+¢ll,, ill lil¢ AlP, Ill| ('h+dk, _il

l+l+(+tlllt_'lil}ltill Ih++'Ir_,lltl (h.'l,lillctl Ih_lll 54,th Ii!llli(+ll t+;ir!_:l,, %%+._t11111111.I:l)l(+tlllt+'il()ll Ih)lll Ihi," Silt+ l+'K'hl tit _,(+lllhi.';lslCin

t_l Itlttl I() _+_._ Itllllli+ll t+;,h'l,, Ill Itlt)2+ Ill Ill{+' i)_.'f+iill;tll X,_'\_+lllill_ lt_t+ Itlt)2 ,,htmhl t+¢th}tlt'_h: the' 19ill It)t;ll {)t ]+7]

l};l_,lll, {l¢,,l+lk" ;IVII_.L, dl'llllli_ Ill i{)t12, {+11rtFI)tlIIL'III+II Ihi+llk;llltl t++lrrL'l_,,+rh_+,i+t+,;l_,tlliI+IIFIh_+'I1',_+'i_,Ilk' L'lllllph.+li()ll
tlcL'llilCd _ I1¢r_+'t+'!11Irlllll Ih_. ,,_,;tl ¢;IFI1¢I'_, ._t).-iIlllllll)ll I+ill+ ()1 ll(+ll/(_lll;ll +'+'_+'11,,Ill Ill++' Nil+hr+ll+_l }:()l'lll+llll)ll, II

I¢1', h} .+17,_IIIIII1{_11b;irt¢l,, ('rcl_l_:_'_,l,, i.'il_lll_ _,1111i1:11+ I(+ II1_+_ AII_,IIII {'h;ilk (_1 +,()111|1

+i+_',_;i,,,I+tk¢ Ih¢ AII,,Iill ('h;llk. IIi_.._ihl l:ichl _11'¢;tC(_lllllili%

the t'_2 _,1+,;11i_hl I_;1_1r¢_,;l_ t;lchl, _.llli:h I}l-_ldlk,¢tl 12.{) _11Iillcd +'_,,f-IiL';llIi:lt:lllr¢ _, V,hll:h _11¢ lh¢ I;tI_¢! ()1 hl)ii/llll-

II11111_ni_;,'r¢l', <,i _,11ill 1_)_)2,_.'_11i11111¢_1!(_ |_' 111¢I;1i!._+,'+,1 !;11_1r111111_,{471
,_11I_r<_thK'_'rIll Ilic _1_11_',t_;11¢1+_:ctl_lll._ {)111Ilk' _2.{_ I!111-
I1_!1h;llr¢l'+ I_r_lll_.'__'_!t}+' Ilk., (;Idtllll ,-+, I:k'hl. ,,\l Ihl' Y;th'_,
I:lt+'hl !11;.t.vM Tcx;l,,, M;lt;llhilll h;i,, h¢_.'ll _lt_l_.'h_ ,,1{_+'_,(ill

h>' ,h,,t1.,W,., 3-D Seismic Activity

Ihl' !!1111¢11_1_t1¢_,II II;ttl _1_llxIIIW l;llC i)1 _1t_()111I!) pt.'lVClll N¢+'+';11'¢;I_,(_I pl_lt'llli;ll I'¢k¢i'+'+¢_, ;11+¢i_¢i11_Itl¢llllt]¢d v,ilh

dlil'lll_ Itltt2 _'_lllp;ll¢d +'+'1111;ll_pl't_xlm:ll¢l.s _tl p_'l_'¢lll t_.'_ _'l¢;Ik'l' pIV_'l_,lt_ll IIIl_ll_h Ih¢ I_',_' _1 _-1) _,CIMlll_' ',lll'vcyy,

I',+'+_.'¢11I!h_,_ ;llld It)_ll)+ The" _l_¢r_lh_l t'i_lllillll¢_ I_, :ll_pl_ ;Itld ;,Id Ih¢ ;IpplK';tli()ll _)1tl¢_' _tlltl IIIIpr_v¢d i111;t_111_l_'_'lllli _
¢_ith1_11¢ ¢_ls, llll_! ;llitl I1¢\_, l¢_'llll_)hL_l¢', I_ _'_,l_'lld I_I_!11_'+ _111¢_,.t_¢,,¢rv¢,, ;1I1,'L'I_IIIIIIIIIII_ ill tlL! _ld_l¢_lt_ _l_¢rilil_r_, III
I1()11Itf¢ ;llltl IIII1._11111/¢lllttlll_ll¢ _11r¢c_h¢l_,.{4(_} ;11¢;i,,_1 h)v,++rl,,kd¢+'_.'h)l_tll¢ill drllltli_, ¢tlh_m_'_L'(It_,' th(.'

'.,IIVC¢',',IIII i1_¢ [)l' li¢%l_ ._-I) _,_.'IMIIiL'I¢chliillll¢_. 'rhL, y¢IIF

Other Areas mml¢ ¢X.1¢1i_,i_.'¢I1%1.,()1 J_+l) I¢i:hll()i()_y ill cxph,'_ll()r_ _lllt,I
th+,v_+,h)l)lll_,lllpl_{)_l_|ll|,, i1| _,ll_.'h;ll+¢;|.s_|_ thc ,,_l_l_|l;l_.'htilll

++_hlhlllllll: ('till,,Id_,'l;ll+l¢ ;I_+'ii%'II_,ill AI;II+;IIII;I'_, I:II',L+{)('II_ + l};i',ili, I)+,'I+IIII_III|};I_,III, ',t)lllll 'I'¢x;I',, lllld ¢;I+",I+l+,+'X;l,', liyhl-

N(_i+lll I+tchl l_+',,t_lk'tlill _,_+_¢1;11till _+'¢11',th;It _';+llp_'tl ',t+ll+_' _,;tllttm¢;l',. ;t', ',_'_+'11;l_ tt+ h,'_¢ ',ire;i,, _)1the (;1111{_1Mcxii+'+L

(_1 IIR, hl_ll¢,,I II_+'_,;IIIL_ _._lp+l_:lll_',,iii Ill,S. i_li_,l_l_' {!r_,l+;i Ill lilt i)¢l+llii;lli t}_1_,111<)i _+_,._+,_,i'I_.,_;i,, 'nL'I',IIIiC CI¢XNki!;i_'¢
lit'ill",. ,%1__+'_+lls+'+'_'_+_'_+'t)ll|l_l_'t_'tlIII I+'lt)_. I++ll}_hltlll!+_ ll+tiillll\ I_.,L'IIIII _,ll(_l;I_,liPl'_l_.Thl _, I_+'t:lill()h_j._CI)IIIilIIIL'% I() i_l_ly I1

11_)111lhl: JtlllP,_,l_ II;iYll_'++':lll¢ I{_!!i1_111_!1l]l_., tl,,_, _1 _-I) k_.'v I()1¢ ill w_,¢1"+'¢r_.T_h_+'_:llt_'l_lill Iht? (;1111()1 M¢xl_:()
_,L'I_IIIIL"l¢_.'lllll_hl_.', ll;lS t+'ll;It_i_.'tlIlll2 (_l_+'l_lllil' I{} Ilit)l'C ih;lll \_,Ii_+!I'L',,_+'vcr;llCi)lilp;llll¢_ il;IV¢ I()ill_+'tl III _llrVCy_ v+'llk'h

th+tlhh+' iI_ tlrllllll_ ,,llt:_:¢'+',l+;it_:+ _'_+'+¢I+¢tIl+ir_¢ ill't'ii_ Iii ._,I; 5+_, lilltl (++7l+l(m:k_. LI_ilI_ lh¢
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nuw tcchn_+h_y citable+,, hctlcr Im'_c'tin_ _+f+l_r_>.,.,pccI_told thor c:tst in the Gidding+'., Ficl(l. Field,,+ in lhc Au,,.;lin Chalk
the drilling ¢_1+ fcwcr dry h¢+lu_,.It+ I'_tll c'xl+h+r_ltitm mid pr<>duccd 53.5 milli¢m barrels c>l till in 19t)2, down from

prodtic'ti¢m l'_ha.,,c.,,,,lilt.+ tl+',,¢_11+ 3-[) ,,clxm<_i<>gyHlll+>r<w¢', 54.(+ millilm in 1991. Of lh¢ tot;d, Gidding_ produced 32.6
I¢:_t;tl hvtlr<w;irbtm tec¢_vcry. It i,., e_l++eci;lll',' tl_clul I¢+r mlllitm b;irtcls ;llltl Pc_tr.'.,all 13.3 million harrcix, l)urirlg

dcvch)pmclll wojk ;lr¢mnd the re;my ctmlplcx ,,all d¢m/c the yc;tr, (3itldin#s gained 166 producing wcllx while Pcm-
_t;+ltciurc_ l;'ttltl¢l in the (hill t_l Mcxic't_. ()i+cr;H¢+r',u_c it ill ,,_tll It'_st 14,"4wcll_, l+:r¢ml December It)g1 til Dcccmbcr

the Pt3rlltl;tll B;t.sill ;tnd ill N,lit'hi_;lll Ill t;il_Cl reel pilll|;lt'lc,, It)t)2 1he (htldnlg,, Field oil l)lOOtlClit)li increased lrunl
nll'.,'.,cd ill ih¢ ['_;isl t+cc;lusc t+l their ,.,re:ill ;irc:t. StlCCC'-,_llll 6(),!()() t{_t}-"2,(_)()b;n'rcls per day, while at l_'car.'qdl pr<xluc-

:qqflic_iti{m _,i 3+D +,,¢i,,,111ictcc'hlliquc,, tt+ml-icld C\l+h>r;Iti_m ti{m dcc'lincd Ir_m+ 51),701) It_ 24,'-)()() barrels pcr d;ly. By
Ires rcslllletl ill Illltlill_ prcvu_ll',lv Illltlu'tct+lctl rc,,¢r\'cs. ()lie lilt' end ul +ltlt)2, cumul;tlivc l+r{_(lucli(m frt>m the Giddmgs
c_+ml+:my re,c,, Ih¢ It!chn_fl_+_y no;it CxiMillg l]cltls ill lilt? f:icld h;Id rc_lchctl Jut_rc Ih:lll 25(1 million barrcl.s _I {+il mid
(;ull _i _'[c'xic<)Hfl(] cl,,c_hcrc I<_ find new rc',crvc,, tirol tl¢,_irl',' .:l Irilli<m cubic fcct _d .,.z_ls. "Fhcrc were 2,3_5

c;m Iw brt+u_hl {+llpn,tluct_tm qmckly, l_r<+ducmg i,il wcll_, in the Gitlding.,, t:ich/ ;lll(l 847 in the
Pc;tr_,:lll l:icld.

lit t+lhcr ;irc;.ts, the Mcritliall C,)rp{,r_llitm dl'illcd 22

Horizontal Drilling h,)ri/tinial wells inl()the Willist(m B;i.,,ill'S [3akkcn shale in
It)t)2, hringin_z the t()t;d ilumbcr ()f well.,, to 1()4 Ihr()ugh

l+t{/ri/(llll;ll thlllilig hi<,l{+ric';llly I1;is b¢¢tl c'¢lilCrc'{l ill the Doccnibcr 31, It)t)2.{41} Several i)l_l_llt)l._ were lit'live ill
l.+liilctl _l;ilc",, m;iil'.lv ill flit' Au_,lin ('h;ilk {_1,,_iiltl ]+cxti_,. Ihc Sil{) t::icld ill Ihc lJcn\,'cr JulosbUl 7 B_iSili',_ Niiibr;ir;i

()vc'r Sl) lX,l+t,t,lil <_1lhc 2,71),',;li_>rl/+tnl;il wcll t'+lllll+lOli{+li_ ,.qh;ilo in _liulh¢ii_,lt?ril Wyi+lliin 7, whic'h ll(iw ll_l_ ;i I{ll;il tit"
li_lc'tl by l+c,ll{+lt, iiill Inltli+li;;ilillli ;i_ t)l+ JlliiC It)tJ2 wcrc 31 ht/liZ_llll;il wcll._. Oul._itlc. Iho ;Ibl)v¢ tll't_;i._, h()l'i/onl;ll

drilled illlil Ihc AtlMill ('htllk. [{c'c';Itl._C'ill the hiohcr c'lisl, thilliilt 7 _,,,'_isu._ctlSltariliOly.

Iho lochllitliit" lili_, he'.ell tl,,c'tl ,_l+;iriliTI)ill Ihc' IJllilotl ,_l_llt'k
I(lr :iPl'tlit::ill/)li,, lllhcr lhilll Iriic'lurc'd I'¢kOlVtlil'<,. lttli'i/lllll:il AI Ihi_ liilic, ll_ll'iZl)lll_ll drilliil_ al+PO;il'._I() hi2 lovclling i)fl,

thillinT',, khtirt' i_l Ihc' ll+l;il IJ. _+ tlrillin 7 :ic'livitv li_i.,, bul Iho ililt+rc,,I in Ihc' Ic;c'llii(+l_l_)' i.,, _iii(.{4tJ I The c'(I,_is
i+ciii+iinc'tl l:iirl\ c't_il,_l;ilil ;il 4 it_ 5 +;i+t'Clil twcr lhc I_i_l 2 lllu_l ciinliliti¢ l<l ¢llillc'. dt)wn I+t+i+Illiriliillltil drillin 7 Ill h;ivc

yoar_.{4_l Rig_ th+illill7 hiiri/lllil;il wc.ll_ ch_+ppcd _iT_iiii Iho ilill)_lC'! <)ii iliil+r<)vc',tl (>il ict.'()vcry lhlil ili;iny oxp¢ll._
I_inl Vc_lr ;ik _lil _tlltl hliri/llill;ll ;lt.'livilv slt_,vOd. In ktltltll h;Ivc prcdit:lcd. OIIo ;.Ipl3il)i"gh hcin,d tlSl.'tl 1()rcdut'o c_lsls is

'l't".xa,, lhc' ri_, c'llllill lii I)i<,lricl ] It'll 7t) porc'c'.lll tr()lli ItJt)l lho li,,t' i)1 ro-t'.lilry ioc'hilitlilO.', (lli l'lrcvioilsly drilled vcrlit'al
;i_ ;ic'liviiv I:ilt'rcd (ill in Ilic' P,_;iixall l-:iohl ;ilid iilovcd Itl woll._ _iiltl lho ._i.ll_ottilOlil drilliil7 of dtl_il _lppo._ilig
i)lhcr ;ir¢;i_. lt_ri/_lil;il tlrilliiIL, rc'ni:iiliOtl f'iirlv ,,Ir_lli7 ftlr- Nilcr_ilk .......lw_l lir in_ll'c hllri/olil;il _cc'li<lli_ iii lilt ._liiit', well.
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4. Nationaland State NaturalGas Statistics

The Nation's proved reserves _1 dry nalural gas were Area Percent .l'(;as Reserves I,osses

165,015 billion cubic feel, i.2 percent (2,()47 billion cubic GuJ/_>J Mexic_ Federal Offshore 29.3
feel) less lhan 1991. In the h)wer 48 Sl:lles Illey decreased I.._misiana 2().3
by 1.4 percenl (2,132 billion cubic feel). Reserves in Texas 19,4

coalbed methane fields increased t_ !(),()34 billion cubic Oklah_mm 14.3
feel, a 23 percenl increase over It)91. They n(_w acc()tlnl ('alif()rnia 4.0

tot 6 IX_['cenl of Iotal U.S. yas reserves. Coallx'd methane Total 87.3
production has increased almost sixlbhl in jusl 3 years alld

llOW _lccoulltS lk)l"3 percent _f all [].S, llatllrlll gas pr_duc-

lion. Exploilalicm eft file coalbed Inelhan¢ rcscmrc¢ has Slales wilh increased gas reserves had Iolal reserves gains

rapidly expanded because _f lax illC¢lllives illld inlpr(wcd _)f 3,6()6 billion cubic feel dtll'ill_ It,lQ2. Five areas ac-
underslal|ding of Ihe tllldcllyillg pr()tltlcli()n lechl|t)lt)gy, c()tlllled R, 79 percent ()f Ihis reserves increase. Vil'ghfia's

Tile ending of eligibilily li)r Ihes¢ credils at midnight dry gas reserves quadrupled while tile ()flier Ik)lll Slales had
December 31, 1992, spurred drilling li}r coalbed melhanc, nl_derale illcr¢i|ses. A large por(i(m ()f Ihe iiicrease was

together with light-s_md gas, I_) high levels in Ihc lasl half duc I_)aclive drilling in areas which were eligible for tiglll-
of the year. Tile lax credit of abot]l $().q() per thousand Stllld anti coalt)ed Iilelhillle Iitx credils. The increases for

cubic feel tff ctmlbed nlelhalle produced was al'uml half Ihe file five Stales Iolallcd 2,842 billion cubic feel, oll_,+etling,
average U.S. 1992 wellhead price _)1 $1.g() per Ihotlsand ill par'l, tile losses from other Areas.
cubic feel.

Area Percent o1'(;as Reserves (laths
[All natural gas proved reserves dala shown in this report
exclude natural gas hehl in underuroulld slorage.] Wy_)ming 24.5

" Virginia 18.8
New Mexico 12.7

C_fl_mttlo 12.0
Dry Natural Gas A,tb...a 1o,

Total 78.8

Proved Reserves
Production

Proved reserves ()f dry nalural gas as _)f l)eccmber 31,

1992, by selected Slales anti Slale subdivisions appear ill Dry natural gas prcv,luclicm increased 1.3 percent tc_ 17,423
Table 8. Five areas account for appr_)ximalcly (_ percent billion cubic feel ill 1992. "File Gull' of Mexico) Federal

of the Nation's dry Ilaltlral gas proved reserves. Offshore and Texas, each with 26 percent of the U.S lolal,
wetv the leading lm_ducers {_1dry nalt|ral gas in 191,_2.Ok-

Area Percent of ll.S. (;as Reserves lah()ma (i I percenl), l,tmisiana (8.5 pcrccnl), New Mexico
(6.5 percelll), and Wyoming (4 percent) contribuled

Texas 21.3 another 30 percenl.
(|till ()f Mexic() Federal Offshore 16.1

New Mexico !1.5

Ok Ildlonla 8.4 Discoveries
Wyoming 6.6
Total 63.9 /'oral di,v_'overies _f dry ]l;llur;ll gas reserves were 7,1)48

billi(m cubic feel, a tlecrease of 6.5 percent (494 billion
cubic feet) from Ihal repealed in 191)1. Areas with the

Stales lhal had gas reserves declines had combined reset- largest tOltl[ dis_'overies were Texas, lhe Gulf of Mexico
yes losses of 5,584 billion cubic Ik:et during 19_)2. "File li)l- Fetleral Offshtwe, Okl;lhonla, (_'t_hmuh_, and Wyolnillg.

lowing five gas lm)ducing areas acccmnled liar 87 percclll New./h,ld discoveries ((_9 billion cubic feel) were 23 per-
of lhe LI.S, gas reserves loss during the year. Their c¢mv- cent lower Ihan in 1991. Areas wilh the largesl new fiekt
bincd reserve losses were 4,1975 billion cubic fce_. disc_'eries were tile Gulf _)! Mexico Federal Offshore,
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Table 8. Total Dry Natural Gas Proved Reserves, Reserves Changes, and Production, 1992
(Billion Cubic Feet at 14.73psia and 60" Fahrenheit)

Changes In Reserves Durlng 1992

Publlehed New Reeervolr
Proved Revlslon Revlslon New Fleld Dlscoverles Proved

Reserves Adjustments Increases Decreases Extenslons Discoveries in Old Fields Productlon Reserves

Alaska ................. 9,553 28C 177 21 .54 0 0 414 9,638
Lower 48 States .............. 157,509 1,946 17,878 11,941 4,621 649 1,724 17,009 155,377
Alabama ................ 5,414 t59 545 191 35 95 1 256 5,802
Arkansas ............. 1,669 183 182 175 88 1 6 204 1,750
California ........... 3,004 -24 185 164 27 22 13 285 2,778

Coastal Region Onshore .... 216 6 16 15 0 0 0 20 203
Los AngelesBasinOnshore 115 -13 13 8 0 0 0 10 97
San Joaquln Basin Onshore . 2,614 -20 138 134 27 22 13 245 2,415
SIateOffstlore ........... 59 3 18 7 0 0 0 10 63

Colorado ........... 5,767 -159 718 288 413 5 62 320 6,198
Florida .......... 38 6 11 1 0 0 0 7 47
Kansas ............. 9,3511 184 1,0_r-4 385 35 1 24 590 9,681
Kentucky ........ 1,155 -107 73 12 35 0 t 61 1,084
Loulslana .......... 10,912 -273 1,472 1,222 206 75 104 1,494 9,780

Norlll 2.384 -41 483 234 50 0 3 334 2,311
Soulh Onshore 7,504 -111 847 835 155 75 101 1,043 6,693
Stale Offshore . 1,024 -121 142 153 1 0 0 117 776

Michigan ....... 1,334 95 148 248 29 7 3 145 1,223
Mississippi .... 1.057 -102 121 121 9 5 9 109 869
Montana 831 58 22 21 16 0 5 52 859
New Mexico 18,539 313 1,757 898 412 3 15 1,143 18,998

East ...... 3,206 79 532 287 31 3 3 437 3,130
West 15,333 234 1,225 611 381 0 12 706 15,868

New York 331 9 23 17 5 0 0 a22 329
North Dakota 472 44 61 57 17 0 2 43 496

Ohio . .. 1,181 89 21 27 3 1 10 117 1,161
Oklahoma . 14 725 -121 1,988 1,263 382 0 110 1,895 t 3,926
Pennsylvania 1 629 28 136 155 24 0 5 139 1,528
Texas 36 174 903 3,743 3,235 1,729 127 197 4,545 35,093

RRC Dlslrlcl 1 1,030 37 95 102 13 0 1 141 933
RRC DlstrtcI 20n,,_hore 1,393 37 231 129 60 10 33 246 1,389
RRC Dislrlct 3 Onshore 2,885 -67 401 312 233 13 33 502 2,684
RRC Dlsldct 4 Onshore 7,048 294 881 1,001 464 79 98 1,124 6,739
RRC Distdcl 5 . 1,863 51 55 105 51 0 3 171 1,747
RRC District6 5,233 50 604 533 466 7 22 532 5,317
RRC Dlslrlct 7B , . 423 97 9 6 0 0 0 68 455
RRC Dtslrlct7C . 3,291 56 324 213 57 6 3 285 3,239
RRC District8 ...... 6,t33 109 581 376 165 5 0 693 5,924
RRC Distrlcl8A ..... 1,073 191 94 32 14 0 0 101 1,239
RRCDtstdcl 9 ......... 738 -26 45 37 49 0 0 99 670
RRCDislncI 10 ......... 4,589 137 348 304 137 7 4 509 4,409
State Offshore .......... 475 -63 75 85 20 0 0 74 348

Utah .................. 1,702 136 161 99 37 0 4 111 1,830
Virginia .................... 225 196 373 1 136 0 0 25 904
Wesl Virginia .............. 2,528 -153 163 75 32 25 6 170 2,356
Wyoming ................ 9,941 568 996 437 297 6 169 714 10,826
Federal Offshoreb ............. 29,448 -71 3,887 2,849 654 276 978 4,556 27,767

Pacific (CallfnrnLd ............ 1,162 -2 18 12 0 0 0 48 1,118
Gulf of Elexlco(Louisiana)b ,, 21,611 -698 2,627 2,167 470 206 837 3,233 19,653
Gulfel Mexico (Texas) ....... 6,675 629 1,242 670 184 70 141 1,275 6,996

Miscellaneousc .............. 75 -15 38 0 0 0 0 6 92
M.S.Total ................... 167,062 2,235 18,056 11,962 4,675 649 1,724 17,423 165,015

alndicates the estimate is associated with a sampling error (95 percent confidence interval) that exceeds 20 percent of the estimated value,
blncludes Federal offshore Alabama,

Clncludes Arizona, Illinois, Indiana, Maryland, Missouri, Nebraska, Nevada,Oregon, South Dakota, and Tennessee,
Note: The production estimates in this table are based on data reported on Form EIA-23, "Annual Survey of Domestic Oil and Gas

Reserves," and Form EIA-64A, "Annual Report of the Origin of Natural Gas Liquids Production." They may differ from the official Energy
Information Administration production data for natural gas for 1992 contained in the Natural Gas Annual 1992, DOE/EIA-0131(92).

Source: Energy Information Administration, Office of Oil and Gas,
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Texas, Alat_ama, and l,()tli,sialla. Ne_t. rl,.vr,rroir rfi._'_'rn'erir._ saud ga,s. There were large decrea,se,s in NA wet Ilattlral
in old fiehts were 1,724 hilli(m _.'uhic feet, 7.5 percent gas re,serves in T¢×as, the (hill ¢_/ Mexic(_ Federal ()fl-

higher than iL_)ql. Am(rag the areas with the largest new sh(_re, Oklah|mm, mid I,(n|isiam|.
reservoir di.vcm'eries m _,lrl/ields wcrc Ihc Gull of M|xic(_

Federal Offsh¢_rc, Texas, Wy(m_ing, Oklahcmm, and
Louisiana. I:_len,,,ions were 4,(_75 hilli¢m cubic feel, ,_.2 Production

percent lower than Iq_)l. Areas wilh the h|rgcsl evwnsion,_ tl.S. pr(_ducli(m ,_1 NA Wel I|_|llil'al 2_l,s im.'rensed hy 1.3

were Tex=|s, Ih¢ (hill' ¢)f Mexico) f-:cdc|';|l ()llshor¢, p|rccnl (It)4 hilli(m _ul_ic feel) in It_L.)2.While m¢_sl m'c;|,s
C()lorado, Ncw Mexic_,mldOklah|m|a, .showed ,s_,nc pmducti,m increase,,,, the a|'cas whiuh

The Tcx_ls _l|ltl l.()tll,siana F'cdcral ()ffsh()re had |ehllivelv ,,,In,wed Ih¢ larg¢,sl d¢crca,s|s were Ih¢ (illlf ()f M¢.'xi,.'_
" I:cdcral Offsh¢)r¢, T|x;is, l.()|listal|a, _tlRI Oklah(mm. These

hu'gc adj,.vlmenls of ('_2t,_ t_illion CllhiC loci and ncgaliv¢
("_9_ hillh)n cubic Iccl, respectively. Tile.so _|(ljllsllllClll,s acc¢)ltllted I¢)r 73 pert|hi ¢_1I()lal [I.S. NA wcl II[|llllal g_|,s
occurred I_¢¢;m,sc (_1'a change in lilt way m which Ih¢ dala lm_ducli¢m'

wer¢ pr¢)ccs,sed [hi,,, year. l.a,sl year, EIA cha|Lecd ,%lalC

c()(lcs I¢_r the Garden Banks reca (_1 the Federal ()lTsh_)rc Discoveries
Gulf ()1 Mcxic¢_, m (mlcr I() he |n(_|c C(_l|SiM¢lll wHh ihc

U,S. D¢l'mrlmcnl (ff lnleri_u', Mincral_ Mana_cmcnl Service NA wcl l|alur;ll eas I_/a/di.v_',wurw.v ()1_¢3,271 billi()|| cul_ic
(MMS) ii()lllCllClalllrC. 1¢cl (Iccl'C_tsed ('l.I pCl'CClll (413 hilli¢m CllbiC feel) Ir()lll

I',.)ql. "l'exas, lhe (hill (_1 Mcxic¢_ I:¢d|ral ()f/sh_,c, m|d

New Mcxic_ acc_|ll_l|d I_| 5_ perccnl _1 (I.S, NA w¢l

Wet Natural Gas ,.,..,,,.,,,,,,,,

Proved Reserves Associated-Dissolved Natural Gas
United Slale,s pr()ved rc_¢rv¢,s +>f w¢l nalural gas. as _/

December 31, 19t)2, were 173,3()t_ hill|on cut)it f¢¢l, a| Proved Reserves
decrease ,_1 1.2 perccn! _)r, 2,()1(_ t',illi_=l or|I'm." f¢¢1, fr()ln
111111rcp()rlcd ill Iq_l (Talkie q_), [_.iltl _1 year Iq_2 pr_,.'cd T;ihlc il prc,sc|ll.,., Ihc imwcd rc.serve,s (_1 as,s(_ciale(I-dis-
wel natural g_ts reserves I_, the h_wer 4g Slales w|rc I(_w|r s()iv|d (Ai)) n;,lur;H ca,s, Wel after 1¢11,s¢,separ_lli_)ll, as _1
!hall ill 1¢)t) l, while IIl()sc ()lrAlaska lncrea,scd, l)cccml_er 3 I, It)_2, l_y selccled SIIIIC,S ;illd Sial|

subdivisi_ms. P|_v|d rc.,,erve,,, _! AI) wel natural gas it| the
The v()i|lmclrJc diflcrenccs bclwccn file c,,,lilllillC _, rel_)rlcd t!nilcd SlJlh.'.s d¢crc_lscd hy 1,2 p|rc¢,nl I(_ 31,424 hilli_m

in Tattle g and Table q re.,,ulls Ir|ml (he rem_wll _1 nalural cubic lecl, while pr_duc'li_m _)1 All) w¢l nalural gas m-

gas liquids al nalural ga,s pr_)ce.ssing planl.,s, creased by 2, I pcrccnl. Pr_wcd r¢,scr_,¢s _1 AI-) Wel mllural
ea,,s m Ihe h)wer 4,_ Slalcs declined hy 3,R7 hilli(m cut, it
Icel I_) 24,7()1 hJlli(m cubic feel.

Nonassociated Natural Gas
Production

Proved Reserves l>r()(hlcli(m ,)f AI) w¢l l|alUl;d gas in the I,)wcr 4,_ Stales

Proved reserves o1 tl(_llass(_.,ialed (NA) |_alur_d gas, w¢l i=|cr¢a,scd by 1.3 percent I_ 2,_32 hillum cubic lecl. The

after lease ,sel_ar_llh)l_, as ()f December 31, lt)_)2, hy arcas ()1 the c(n|nl|'y wilh the largesl AI) w¢l ||altlral g_|,s

selecled Statics m_d Stale suhdivisiolls, are pre,scnted in reserve.,., were Tcxa,s, Ala,ska, Gulf ()1 Mexico)f:¢deral ()lf-
Table I(). Proved reserves _! NA wel llltttlrltl ga,s il1 the ,sl|(_t'¢, ('illil()l'liigl, New MexJc(_, ()kh|h_,ma, and l,_)ui,siam_.

UnllCd Siales decreased l-)y I,(_23 t_illi(m ctlt_ic feel ( I.! 'l'he.sc area.,, c_rr|H'_md h_ lhc arca,s (_1lh¢ c{mnlry wilh Ih¢

percenl) it| 1992. I(_ 141,gg5 billrm cut, it Feel, while Ih¢ largcsl v_l||me,s _I on|de _il reserves aml lm_ducli(m.
lower 4g Slalcs NA wcl llltlural gas pr(_vcd reserves

decreased hy 1,7()! billion cubic feel, _)r 1.2 pcrcmll. 'l'h_,se
area,s wilh Ihe larges! increases in NA wc,I nalural gas Coalbed Methane
reserve,,,;were Wy()u|in_, Virgima, N¢w M|xic(_, Alat_ama,
KllllSZl.S, ;|l}(l (:()h)ril(J(). The illcJease,s ill New Mcxic(), The I-:.IA ¢slilllltlen thai the 1¢){,_2pr()v|d gas |escrvcs ()f
Virginia, C()h)rad(), and Alabama r|sullcd fr(mi Ihc search Iichl,s identified _i,s having c()alt_cd mellm|le were 1(),()34

for nalural gas qualifying f()r lax crcdils. The incrca,sc in hilli(m cuhc fecl. This is nca|ly d()||hl¢ the 5,()g7 hiili(m
Wy()mmg was mainly as,s(_cialed with drilling f(_r tiehl- cubic l¢el rcp(}rled (rely 2 year_, ag()(Table 12). ('_)alhed
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Table 9, Total Natural Gas Proved Reserves, Reserves Changes, and Production, Wet After Leasei

' Separation, 1992 (Billion Cubic Feet at 14.73 psia and 60" Fahrenheit)

...................................C.h!!_nfle_.!n .RsBerves.Dud ng !992 ............................................. proved RPPervQ_l _3 !/P.2......
Publlihed NewRel_'volr

Proved Revision Revision NewField DllcoverlM Non. Allocleted
Reserves AdlultmentaIncreases[)ecreasesExtenslon¢DlecoveeleeInOldFields Production ano(:lited Dlseotved

8tst8and8ubdlvlllon 12/31/_1 (_,.) (+) (.) (+) (+) (+) ( ) TotalGet Gas GU

Alaska ...................... 9,853 278 178 21 55 0 0 416 9,725 3,002 6,723
Lower 48 States .............. 165,672 2,265 18,728 i2,511 4,840 668 1,773 17,851 163,684 138,883 24,701
Alabama ................... 5,460 174 562 195 35 95 1 262 5,870 5,840 30
Arkansas ................... 1,672 183 182 175 88 1 6 205 1,752 t,619 133

California ................... 3,114 -14 194 172 29 23 14 296 2,892 799 2,093
CoastalRegion Onshore ..... 231 4 17 16 0 0 0 21 215 19 196

Los AngelesBasin Onshore t20 -12 14 9 0 0 0 10 103 3 100
San JoaqulnBasinOnshore. , 2,703 -7 144 140 29 23 14 255 2,5f 1 773 1,738
StaleOffshore ............ 60 1 19 7 0 0 0 10 63 4 59

Colorado .................... 6,011 -149 754 306 423 5 64 339 6,463 5,701 782
Florida ...................... 45 6 13 1 0 0 0 8 55 0 55
Kansas .................... 9,946 208 1,121 410 37 1 26 627 10,302 10,208 94
Kentucky ................. 1,187 -99 76 13 37 0 1 63 1,126 1,i 18 8

Louisiana .................. 11,363 .232 1,538 1,282 215 79 109 1,563 10,227 9,060 1,167
North .................... 2,435 -39 494 239 51 0 3 342 2,363 2,203 160
South Onshore ....... 7,846 .93 888 876 162 79 106 1,093 7,019 6,166 853
Stale Offshore ............ 1,082 -100 156 167 2 0 0 t28 845 691 154

Michigan ................ 1,404 i04 156 261 31 7 3 154 1,290 938 352
Mississippi .............. 1,06t -101 121 122 9 5 9 109 873 788 85
Monlana ................... 848 59 22 21 16 0 5 .r-4 875 814 61

New Mexico ............. 19,758 518 1,843 943 4'23 3 15 1,218 20,399 18,802 1,597
Easl ..................... 3,471 119 581 315 33 3 3 477 3,418 1948 1,470
West ..................... 16,287 399 1,262 628 390 0 12 741 16,981 16,854 127

New York ............. 331 9 23 17 5 0 0 a22 329 329 0
Norlh Dakota .............. 533 56 70 65 20 0 2 49 567 301 266
Ohio ....................... 1,181 89 21 27 3 1 10 117 1,161 780 381

Oklahoma ................ 15,518 -7t 2,103 1,337 405 0 118 2,004 14,732 13,249 1,483
Pennsylvania................ 1,631 32 136 155 24 0 5 140 1533 1523 10
Texas ................ 39,288 994 4,047 3,467 1,855 135 207 4,918 38,141 29,474 8,667

RRC Dlsldcl 1 ............ 1,061 43 100 106 13 0 1 145 967 606 361
RRC DIsldct 2 Onshore ...... 1,479 49 247 138 6,1 11 35 263 1,484 1,176 308
RRC Dlsldct 3 Onshore .... 3,110 -34 438 341 254 14 36 548 2,929 1,723 1,206
RRC District4 Onshore ..... 7,339 332 920 1,045 485 83 102 1,175 7,041 6,813 228
RRC Dlstflcl 5 ........... 1,930 63 57 109 53 0 3 179 1818 1,692 126

RRC Dtslrlcl 6 ............ 5,494 62 636 559 490 7 23 560 5,593 4,987 606
RRC Dlslrlct 7B ....... 536 93 11 9 1 0 0 82 550 380 170
RRC Dlsldcl 7C ............ 3,592 151 362 239 64 7 3 319 3621 2,873 748
RRC District8 ......... 6,793 93 642 415 181 5 0 765 6,534 3.792 2,742

RRC District8A ............ 1,542 87 121 41 19 1 0 131 1,598 13 1,585
RRC Dlslrlct 9 .......... 874 -29 54 44 59 0 0 117 797 613 184
RRC Dtsldcl 10 ............ 5,061 147 384 336 152 7 4 560 4,859 4,463 396
State Offshore ........... 477 -63 75 85 20 0 0 74 350 343 7

Ulah ....................... 2,001 24 177 109 42 1 4 122 2,018 1,709 309
Virginia .................. 225 196 373 1 136 0 0 25 904 904 0

Wesl Virginia .............. 2,672 .t62 173 79 34 26 6 179 2,491 2,293 198
Wyoming .................. 10,433 543 1,040 457 310 7 176 747 11,305 10,681 624
FederalOffshoreb ............ 29,914 -87 3,945 2,896 663 279 992 4,624 28,186 21,871 6,315

Paclftc(California) ......... 1,174 5 t8 13 0 0 0 48 1,136 149 987
Gulf of Mexico (Louisiana)b , 22,028 -733 2,676 2,208 478 208 849 3,292 20,006 15,369 4,637
Gulf of Mexico(Texas) ...... 6,712 641 1,251 675 185 71 143 1,284 7,044 6,353 691

Miscellaneousc ............. 76 -15 38 0 0 0 0 6 93 82 1t

U.S. Total ................... 175,325 2,543 18,906 12,532 4,896 668 1,773 18,269 173,309 141,885 31,424

lndicates the estimate is associated with a sampling error (95 percent confidence interval) that exceeds 20 percent of the estimated value,
Includes Federal offshore Alabama,

Clncludes Anzona, Illinois, Indiana, Maryland, Missouri, Nebraska, Nevada, Oregon, South Dakota, and Tennessee,

Note: The production estimates in this table are based on data reported on Form EIA-23 They may differ from the official Energy
Information Administration production data for natural gas for 1992 contained in the Natural Gas Annual 19,q2,DOE,EIA-0131(92),

Source: Energy Information Administration, Office of Oil and Gas,

EnergyInformationAdmlnistration/U.S.CrudeOII,Natural
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Table 10, Nonassoclated Natural Gas Proved Reserves, Reserves Changes, and Productlon,
Wet After Lease Separation, 1992
(BillionCubic Feet at 14.73psia and 60" Fahrenheit)

Changea In RNervn During 1992

Publlehed New Reservoir
Proved Revision Revision New Field Discoveries Proved

Reserves Adjustments Increases Decreases Extensions Discoveries In Old Fields Production Reserves
Stets end Subdivision 12/31/91 (+,.) (+) (-) (+) (+) (+) (.) 12/31/92

Ala_k_ 2.924 201 q4 2 4 0 0 2 t q 3,002
Lower 48 States .............. 140.584 1.775 15.962 10,686 4,131 655 1,481 1B,019 138,883
Alabama 5437 173 546 I q2 35 q4 1 2_.¢_4 5,840
Arkansas 1 _36 160 17q 17t 88 I 6 180 t 6 f 9
Callfoeta Q01 15 81 t 20 21 23 q t 31 7qq

CoastalReg0onOnshore 11 15 0 .5 0 0 0 2 It)
Los Angele,_Basin Onshore 0 _ 0 2 0 0 0 0 3
San JoaqumBasinOnshore 885 .5 81 113 21 2.3 q 128 773
StateOff,here 5 0 0 0 0 0 0 1 4

Colorado 5.32q - f 88 6_.5 259 341 5 49 271 5 70 t
Florida 0 0 0 0 0 0 0 0 0
Kansas 9831 227 1 oqq 3q4 29 1 25 610 10208
Kenlucky 1 177 .97 74 1I 37 0 1 63 1,118
Louisiana 9.96_ .188 1 351 1,084 188 78 t 0,t 1.358 q.060

North 2,243 .59 463 182 48 0 3 313 2,203
SouthOnshore 6,851 -59 761 763 13q 78 101 q42 6,166
StaleOffsh()re 875 -70 127 13q t 0 0 f03 69 l

Michigan 967 134 139 233 31 7 3 1t0 q38
Mississippi q53 .97 t 11 _8 9 5 2 97 788
Montana 782 56 I _ 13 15 0 ¢, 46 814
New Mex_o 18,204 471 1 =,43 807 401 3 t4 1.027 18.802

East 2 073 70 289 20.5 14 3 2 298 1948
We_l 16 13t 401 1.2_ 602 387 0 12 729 16,854

New Y_)rk 331 9 23 17 =, 0 0 a22 32_
North Dakola 290 -3 2q 1.5 t2 0 0 12 301
Ohio 805 50 10 20 0 0 3 68 78'0
OklahOmLl_ 14 1t2 -173 1 782 1.lq6 38C_ 0 111 1767 13.249

Pennsylw_nta 1.611 41 ! 35 155 24 0 _ f _J8 f..523
Texas 30 729 606 3167 2,867 1449 127 180 3 9 t7 2q,474

RRCOl,_trld 1 660 8 68 32 0 0 0 q8 606
RRCDt_tncJ20n_hore 1 127 r_7 229 107 62 t t 27 230 1.176
RRC Di_lrld 3 Onshore t 987 -67 27q 263 137 14 20 388 1723
RRC Di_tric.t40n._hore 7.096 32zl 802. t 02.5 484 03 102 1 133 6 813
RRCDistrict5 1841 15 49 103 52 0 3 16=, I 692
RRC District6 4,856 74 603 521 448 7 21 50t 4 q87
RRC Dtslrlct7B 379 5=, 5 7 1 0 0 .53 380
RRC District7C 2,833 114 293 180 36 I 3 227 2.873
RRC Dtstrlcl8 4.023 91 326 216 13 4 0 449 3.7_2
RRC District8A 21 -7 2 1 0 0 0 2 13
RRC District9 674 -23 29 31 48 0 0 84 613
RRC Dialect 10 4 763 25 329 2q7 148 7 4 r_t6 4 463
StateOffshore 469 .64 73 84 20 0 0 7t 343

Utah 1.532 150 141 75 38 0 0 77 I 709

Virginia 225 1q6 373 1 t 36 0 0 2¢, q04
Weal Virginia 2 513 211 15q 77 34 26 6 1_7 2,293
Wyommg 9861 447 q32 417 29r_ 7 17.5 619 t 0681
FederalOffshoreb 23.427 9 3.342 2 464 563 278 782 4 066 21.871

Pacific_'Callf_)mia) 179 -20 11 7 0 0 0 t4 t49
Guffof MexicoIL_-)ul_iana )h 16.943 •353 2 164 t .803 383 207 64q 2 r82 t 15 36q
GUff_)fMexic(_(Texas) 6305 382 I 167 654 t80 ?t t33 1.231 6.3_3

Mi_ellanenus c 62 • 12 36 0 0 0 0 4 82
U.S Total ......................... 1,976 16,056 10,688 4,135 655 1,481 15,238 141,885

alndJcales the eshmate Jsassoc=ated with a samphng error (95 percent conhdonce referral) that exceeds 20 percent of the estimated v_luo
blncludes Federal offshore Alabama.
Clncludes An/one, Ilhnols, IndDana. Maryland, Missouri, Nebraska, Nevada. Oregon South Dakota. and Tennessee
Note: The production estimates in th,s table are based on data reported on Form ETA-23, "Annual Survey of Domesllc Oil and Gas

Reserves." They may differ fromthe offic=al Energy Informahon Adm_ntstrat,on production data for natural gas for t_q.q2contamed in the
Naturat Gas Annual l,q.q2,DOE/EIA-013 t(92}

Source Energy Information Admmlstratlon, Office of O=1and Gas
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Table 11. Associated-Dissolved Natural Gas Proved Reserves, Reserves Changes, and Production,
Wet After Lease Separation, 1992
_(BillionCubic Feet at 14,73psia and 60° Fahrenheit)

Changes In Reserves Durlng 1992

Publlshed New Rnervolr
Proved Revillon Revialon New Fleld Dlsooverlas Proved

Reserves Adjustments Increases Deorenes Extensloni Dlscoverln In OldFlelda Produatlon Reserves
9tats and Subdivision 1;l/31/91 (+,-) (+) (-) (+) (+) (+) (,) 12/31/92

Alaska 6,729 77 84 19 51 0 0 199 6,723

Lower 48 States .............. 25,088 490 2,766 1,825 709 13 292 2,832 24,701

Alabama 23 1 16 3 0 ! 0 8 30

Arkansas 136 23 3 4 0 0 0 25 t33

California 2.213 -29 113 .52 8 0 5 165 2,093

CoMslal Region Onshore 220 • 11 17 11 0 0 0 19 196

Los Angeles Basin On,here 120 .17 t4 7 0 0 0 10 100

San Joaquln Ba.qln On,qhore 1,_018 -2 63 27 8 0 5 127 1.738

State Off_hor_ 55 1 19 7 0 0 0 9 59

Colorado 882 39 59 47 82 0 15 68 782

FIr)rtdP, 45 6 13 1 0 0 0 8 55

Kansa_ 115 .19 22 16 8 0 1 17 94

KentUcky 10 .2 2 2 0 0 0 0 8
Louisiana 1,394 -44 187 198 27 1 5 205 1,187

Norlh 192 20 31 57 3 0 0 29 160

South On, here 995 .34 127 113 23 1 5 151 853

State Off,here 207 -30 29 28 1 0 0 25 i M

Michigan 437 -30 17 28 0 0 0 44 352

Mts._lsslppl 108 -4 10 24 0 0 7 12 85

Monlana 66 3 7 8 1 0 0 8 81

New Mextc.n 1,554 47 300 136 22 0 1 191 1,597

East 1,398 49 292 110 19 0 1 179 1,470

Weal t 56 -2 8 28 3 0 0 12 127

New York 0 0 0 0 0 0 0 0 0

North Dakola 243 59 41 50 8 0 2 37 266

Ohk) 376 39 I 1 7 3 1 7 49 381

Oklahoma 1,406 102 321 141 2=; 0 7 237 ! .4 83

Pennsylvania 20 ..q 1 0 0 0 0 2 10

Texa_ 85r_¢} 388 880 600 406 8 27 I oo I 8667

RRC Dl_lrld I 401 35 32 74 13 0 1 47 361

RRC Di_lrlct 2 On,,here 3=_2 -8 18 31 2 0 8 33 308

RRC Dislttcl 3 On, here 1 t 23 2q t _0 78 117 0 16 160 t 206

aRC Dt._trtd 40n'_h_re 243 8 38 20 1 0 0 42 228

RRC Dt_ttid 5 8q 48 8 6 1 0 0 14 126

RRC Di_tltd 6 638 • 12 33 38 42 0 2 59 606

RRC Dlslrld 7B 1_7 38 6 2 0 0 0 29 170

RRC Dmlrld 7C 759 37 69 59 28 6 0 92 748

RRC Dl_lri¢l 8 2.770 2 316 19q 168 1 O 316 2.742

RRC Dtslrid 8A 1.52 t q4 I t 9 40 lq 1 0 129 1.585

RRC Dl_lttd 9 200 .6 2¢, 13 11 0 O 33 184

RRC Dlslrlct t0 2q8 122 _r_ 39 4 0 0 44 396

State Off_h(Jrn 8 1 2 1 0 0 O 3 7

Utah 46q_ - 126 36 34 4 I 4 4=, 309

Virginia 0 0 0 0 0 0 0 0 0

We_I Virginia 15q 4q 14 2 0 0 0 22 1q8

Wyoming 572 96 t08 40 t 5 0 1 t28 624

Federal Off_h()re a 6.487 _q6 603 432 100 I 210 5¢_8 6 315

Pacific (Calff_Jmla_ 9_5 2t'.; 7 6 0 0 0 34 087

Gulf of Mexicf_ (LrJul'_iarla)a 5.08_ -300 _ 12 405 qr_ 1 200 471 4 637

Gulf of Max,() _Texa,_i 407 2r_9 84 21 5 0 tO r_3 691

Mlscellane(,l]'._ b 14 • 3 2 0 0 0 0 2 11

U.S, Total ................... 31,817 567 2,850 1,844 760 13 292 3,031 3t,424

alncludes Federal offshore Alabama

hlncludes An/one, Ilhnols, Indiana, Mawland, M_ssoun, Nebraska, Nevada, Oregon. South Dakota, and Tennessee

Note The production estimates ,n th_s table are based on data reported on Form EIA-23, "Annual Survey of Domestic O=1and GasReserve.." They may dlffm from the official Enerqy Inforrnat,on Admmistrahon production data for natural gas for 1992 contained n the
Natural Gas Annual 1992, DOE/EIA-0131(92}

Source Energy Informahon Admm_slratlon. Ofhce of O_1and Gas

Energy Information Admtnlztratlon/U,S. Crude Oil, Natural
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ftlefh_lnL' |'ir(wcd rcm.'rve.,, llr¢ prillCipalJv h_'atcd ill Nov,., hv J:.JA, ||c_w_:ver, prevtt_lis survey_ .q|_wved that n|t_st at"
Mt'Xk'o. ('_)j_)l'ild_, ill|{I Alilhtlllla. ItuwevCr, Vir_tl|ia h_ls Ih_.' wells _, re.,,¢l'v(flrs vvk,r¢ Ilol Illt)dtl¢ill_ for Ol')L:rillkll|tli

rc_'ellll), had larB¢ it|creases it'+ it.'.,,_'_alh_.,dmu'll|an¢ resCr- reamm'.,. These illchidCd wailm_ for well work(wCrs, drill-
yes. I)rodu_:li_ll _1 _.'_alhCd Illclhatl¢ itlCtt.'asCd h)' Iql hll. in_ ath.lillotlal dCv_,lol_ln¢lli t_t rePlilcCtl|elll wells, innL[llllli_

li_t| cuhic h.,¢l (._._ PercCtlli ill lqq2, Mosl _l Ih¢ l'tl'<)dllcli()ll ()r PIPeline lilcilili¢.s, lind _lw,_tilin_deplCth)l| _11

17F()(.IIIL'IJ(!IIill¢l'U_lS¢{)£¢11r1'¢t.lill Iho ._lll Jlflllt |:}_lsill, (,llr- illller /(IlIL'S ()r rcsL,rvl)irs h¢lor¢ l'L'£l)lllpl¢ti{Itl ill rcnel'v()irs
r¢iflly c()albcd illellliilK' I_l(}tlllt,.'li_ll|repn.'senls ] I'_¢rk'k'lllt_l i|(11t,:UH'elIIIv ('_pL'l| I('l prodll£1it_ll,

tile N:lli(_tl's Iol_ll _ln lll'(_dtlt.'liotl,

'Hie tmljorI'i¢lds ill Ihc Still .Itl,_lll |:liiMII tII'L'[}{IMli [:rllill_llld Areas of Note
('(),_il ill New Mcxict) _illd I_ll_lci_-I],l_ll|L'_'_if|('olormlo.

Mtt.jor £oI!1 tl_,_il_ili_'aliOl| fields ill IlK' [}lack _t_'ilrl'ilH"|_il,',,,ill TILL' l{)ll_,_v,,,ill__l;tlt; i_t' ilrt.'il tli_.'ll_i(Itl_ MIilIII|i|I'i/L' I|!_l_lhl¢
ill AJtlh_llllil tlrk" i}t'()()kv.;()()d, ("L'tl{lr ("OVL'+ (IIllI'IIL'L', ()ilk

adivilie.,,, dlll'ill_ lhL' year Ct_l|ccrnil|_ expecied ne'w 1i¢M
Grow:, lllid R()hillS{)ll s Jh..lld. All ill|p()rlillll illCellliV¢ l_)r

rescrxe.',,,d_..veh_pl|i¢lll plilil.,,. _llld pt_ssihle r11'(_thl¢li(_lil.llles
lh¢ pl(}du_.'li(_ll of ¢(mlhcd ll|(.,lh_lll¢ W._l._Ilk' l'_l+_)vi.slt)ili)l+el

as rep(_rled h}.' vilril}ll'., Irad_,,1111hli¢ilii(_ils.The i..'il_lii(111s(h)
Sl'_ecial lilX credil for llt)ll¢OllX'eillh'111tll_il.s Sotlr_.'L,.,,,(siik+Jlif..., II()I nec¢.,,.,.,arily rullccl EIA'., ¢I)IIL,IIITelI£¢. hill :Ire L't_I|-

c()lilhcd n|ell|alle) ill SecliOl_ 2t,) of lhe ('r|li.lc Oil Vv'indlall sh.h..'rcdimp_rlanl _,,n(m_h It_ I_,, hri_uphl It_ lhe i'¢atler's al-
Pr()fils "l'ax A¢I uf lq_(). The credil was illiplh:ahl¢ It) w_.'lls lellli(_ll.
drilled alier [)ecemher 31, l_,_7g, and Ixff(,'e .i.'muar>' I.
i_.,_.:i,

FederalOffshore

Reserves in The [!.S. ()flier ("{_l|lil|¢nl_ll Shelf (()('S), whk'h is Illlder
ih¢ ilil'i,',;didl()l| _,1_IlK' Fedenll (hwcrlllncnl, rill_ked s¢_.'l)lld

Nonproduclng Reservoirs m ram.rot r,.,,,.',.,., r.....mm ..'r.,i,..,.il
llll|I_ll_ i'_rt,.hli.'ill_ ar_.';l.'.,ill It)_)2,II.'.,llaliiral _I.',, rcs¢.rve_ _I

Tahh: 13 pr_'sCnl.,, lhe l','uv_:d re,,erve.,, uf hfl.'ll wel nalural 27.767 l_illit)ii _'tlhK' I_'¢I v,,.i..,rc17 l'_er_'¢nl_I Hill tl.S. th_,

_=|.sillllt'_llprodu¢irl_, i'eSel'vt+ir.s=is uf l)¢cen!l'_er 3 I, lq_.!2, t|alilral _is r¢.,,,¢rvu_.,l)llritl_ lqq2.4,55('+ l_illi(_li cuhic R'el

hy m.'l_ck,d Sl;iles lllld _llllC suhdivi.,,It,i.,,. Pr(wcd lllllllrlll ()I iliilllral _lis _.verc r_r{,hlL'ed l'rl)111 the..()('S. which llk'-
l'il.S rcserv_,'s, wel lll'icr lellSe scpllr_lli{)ll, oI+ .'A4.11_ hilli(1il _.'i)lllllctl l'(_r ",.h pel'¢¢nl _.fltIK' I I.S. I{)I,'iI.
cllhlc I'¢ct were r_'llOl'lCd ill t|_,l|i_t'(_l|l_'itl_ r_.'_.'rv_i!s. This

Wilt.. _lli ilIL'I'L'_ISL'()I*4.1 pL.rc¢lll ('IVL"r Igql. ()I+ Ih¢',,¢ I+L"_UI+- A I_)_}2lca,s¢ n;ll_' I_. the ('k'l|ll'{ll (hlil ()I Mcxic¢) rL'_ioll

yes, al_('_lll.t4 IiUl'_.,l.'illWel'_.'h_)¢all,.'din the (;111/(fl MuxK'('_ i¢_,11ll¢dill Ig(', I_i(Is, I(_r ,,,vllidl IlK' high hi(I,,,,I(_lillled $_h,2
l;i_tlul.ll ()l'lsll(ir¢ III'L'II, nlilJi_}n h)r l._l hh,.'ks. Ais()ill lqq" ;I lea.se, .ill l't}r the

W'e,,lcrn (lull (_I Mcxic_ r_,'_i_m reslillcd in ,",el bids. l_r

l)l'(Wed rcs_.,rvus ill ll{+llplt+dti_.'ili_!res_:r_,+t_ir+,,, w_.'rc l'¢l_ll'lCd Vdlich lliu llt_h l+id,,, h_tailcd $.;It),h nlillit+ll lt+r ('+I

hy ('iltu'_t+r)' I alld II t11+ci+lh+l+s,wll{+ k't)lludlx'el+v ;l_.'i+,Olltll hh+ck,s.{Sll I
l+{)r+ll+_+lltq() l_.'l_;elll t+l+lhi: CMill|illcd It+l;ll ,w_'l lltiltil+ili _+I_,
pr(+dll¢li()ll ili lhu lhlilcd Sl;ik,,,,, 'rhc rt,+i+,.,{)nsli_J+ the ll_+ll+ Nl!rlihh, l 'l'reti(l: +rills is the IIIi+M si_llil+i_'lll|l I+¢¢¢nI

l'_l'Odll_+'in__,tiltll_ t+l lhc,,,,¢ l+_rt}x'etlre,,,Cl'VUsai+u iit_t c{flh,,cltcd dex'eh_l'_ll|ellt ah+lly lhc (hlll ('t)tl,_t tll|(l atlla_.'enl l:_,,dcr;ll

Table 12. U.S. Coalbed Methane Proved Reserves and Production, 1989 through 1992
(BillionCubic Feet at 14,73psia and 60° Fahrenheit)

1989 1989 1990 1990 1991 1991 1992 1992
State Rel=ervee Production Reeervee Produetion Reserve= Produotlon Reserves Produotlon

Alabama ....... 537 23 1,224 36 1,714 68 1,968 89

Colorado ....... 1,117 12 1,320 26 2,076 48 2,716 82
New Mexico .... 2,022 56 2,510 133 4,206 229 4,724 358
Others a ........ 0 0 33 1 167 3 626 10

Total .......... 3,676 91 5,087 196 8,163 348 10,034 539

alncludos Kansas,Oklahoma, Virginia and Wyoming
Sourco Energy Infomlatlon Admlnlsttat=on,Olflco ot Off dnd Gas
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Table 13, Reported Reserves of Natural Gas, Wet After Lease Separation, In Nonproduclng Reservoirs,
1992a

(Billion Cubic Feet at 14.73 psia and 60 ° Fahrenheit)
Aaeoclated-

State and $ubdlvlelon Nonassoclatad Gas Dlsaolvad Gas Total

Alaska ..................... 458 185 643
Lower 48 States ............... 29,626 3,860 33,476
Alabama ................... 2,77i 1 2,772
Arkansas ................... 204 9 213
California ................... 109 62 171

CoastalRegionOnshore ......... 1 43 44
LosAngeles BasinOnshore ........ 2 9 11
San JoaquinBasinOnshore ........ 106 8 114
State Offshore ............... 0 2 2

Colorado ................... 975 184 1,159
Florida ................... 0 0 0
Kansas .................... 180 7 187
Kentucky ................... 101 0 101
Louisiana ................... 2,664 217 2,881

North .................... 545 5 550
South Onshore ............... 1,842 185 2,027
South StateOffshore ........... 277 27 304

Michigan ................... 208 21 227
Mississippi .................. 49 11 80
Montana ................... 123 3 128
New Mexico .................. 3,087 97 3,184

East .................... 194 87 281
West ................... 2,893 10 2,903

New York ................... 24 0 24
North Dakota ................. 154 22 178
Ohio ...................... 59 3 82
Oklahoma ................... 925 120 1,045
Pennsylvania ................. 34 1 35
Texas ..................... 5,988 787 6,755

District 1 .................. 44 42 88
District2 Onshore ............. 217 82 299
District 3 Onshore ............. 3i4 85 379
District4Onshore ............. 2,278 58 2,332
District 5 .................. 837 2 838
District8 ................. 1,312 24 1,338
District 7B ................. 32 4 38
District 7C ................. 543 33 578
District8 .................. 280 255 535
District8A ................. 2 108 108
District9 .................. 33 2 35
District i0 ................. 191 98 287
State Offshore .............. 107 <! 107

Utah ...................... 284 75 359
Virginia .................... 3 0 3
WestVirginia ................. 125 5 130

Wyoming . . '15 ............... t,770 27 1,797
Federal Offshore .............. 9,784 2,218 12,002

Pacific (California) ............. 74 192 288
Gulf of Mexico (Texas) . ._.......... 2,562 282 2.844
Gulf of Mexico (Louisiana)" . ....... 7,148 1,744 8,892

Miscellaneousc ................ 8 <1 8

U.S Total ................... 30,083 4,035 34,118

alncludesonlythoseoperatorswhoproduced400,O00barrelsof crudeoil or2 billioncubicfeetof naturalgas,or both,duringthereport
year(CalegoryI orCategoryIIoperators),

blncludesFederalOffshoreAlabama,
ClncludesAnzona,illinois,Indiana,Maryland,Missouri,Nebraska,Nevada,Oregon,SouthDakota,andTennessee.
Source:FormEIA-23,"AnnualSurveyof DomesticOilandGasReserves,"i992.
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Ol'i*nlIL_r¢,"l'hcIiVIIdslrcK'llcsX()((filchl'rliinlhc l)¢stin Wildlilt:Rclu_c illAlilskll_'i_lllinuch_I_."ulllilnil,_l*(_rCtl-

l)(illlt':irc;lilllhc l:i(Irkl:lPIlllh_lli(llcIc_lifesliliIllcIl,_Iviri_lllliciilIlliLIliIl'J,fliliL'illrt'_is,_lls."{*.i._}

ClllllCr (ll Mix._i._._ippi, t,]f'liirl_ Iii*¢ t'(inlilillill_ hi (lhtilili

iil_pr(t_,ill I(_ illill nli(I licv¢h_l_ Ic._c'rv__'_lilrt'lill)* I'llillill ill Iht'
I)¢,_1ili l)_llllt, iir¢il.{4.1il hi 14_ll) Ih¢ Nilrllhl¢l Wli._ I'C'i_ll'lt'tt Texas
ht t'illlilliil I() Irillil_il c'lll_i_' It:ci (_1 dry _ilS.(51} N(lllliilt_
lili._ i_ct:ilrl'¢ll ._ilic'¢ Ih¢ll ill hlwcr Ih¢ t'._liilllilc ]'hcrc' tire 'l'lit'rt' wiL_ ti lniiii-t_ltlln in Iht' di'i!lili_ (if lillll-._,iinll l_li._

lillw 4 Iic'hl,_ 12 in _i_ilt' Wiil¢l*._ ;llill ] iii f:-'t:tltlill wlilcr_) _.¢11_in Ihc l,ttl_l Irt'lltl (il _(llllli 'l't,Xil.% iliill lilt' 'l'rli_;!_

l_i'l_lllit'ill7 _ii._ ,rllin Ih¢ Nlll'ithl¢l ill t!ctllli_ (_1iil_l!ill 7 i,(ilili Pt'llk iili(I ('(lllllll Viillt')' I+lll'lliitlillli_ ill t,il.kl 'l'cxii._. Milt*h ltl
loci. l)r)* _I1_ l_rlllhit'lillli Ir(_ln Ilit,._c Iichlk iivt;rllt_cll $(11 Iliik iit'livilv wli,_ Iht" rt_illl (ll i_r_'fllhll'_ ir)in._ I(i I_t'iil itit,

iliilli(ili t'ilt_ic It'_l pt,r till)' in i)t,t't'lllt_¢r liJt)_, liilliviihilil iI¢_titllill¢ I(i tllllilil* ), ii¢w wt'llk I_tl* Ili¢ _t't*liilii }ii lii._ t'l¢llil.
_,cll_ pf(_dlit'c ill rlilt'_ (ll* 75 I(_ f_ll n,illillli t'ill_ic' l*ct'l p¢r In t_/llli tlFt'll._, ill.l) _t'i<_lllit" t'rt'w'._ _,'t>lt' llt'liVt'. 'l'hc ('fir-

till)'. Nt'_' iIi,,c(ivcric_ ill't" _lt,li_,,el)* lt'ill 7 (Icvt'l(ll!t'll. [']IX(ill Illil_¢ l;ichl, ill eilkI <l't>X_l_,t'lllt_'l'_t'tl I1_ lilt' ilip Ililllll*ill !_;1',
t'_llllilil¢_ Ihlil il_ I I-well iI¢vcl(ilmiCnl l_rill_riilii will tx' l_rlllhit'ilil_ iit'lil ill "i't'til_, _ill_¢r_¢diill_ lilt' lltiJl !¢;lt1¢1l>iin

Clllni_lt'l¢d h_r im_lli!t'lilln in I_ilt' ItitiJ.(Jh} li_lil(llc liVt'_l I'll'Ill i Ift7 t_illi_lii t'lll_it' lct'l _,'l,l'_li_ Ihl hil-
lillli t'lll_it' It,t, lt. Vlrlulill)' till (_1Iht' ('lirlli_lt_t' I_it'hl dl/llllit!
liil._ ht'¢ll ilcvt'htl_llit'lil _,tll'k ill rt'llili_,t,i)Ilt_hl rt'_t'i_+(ur_.

Ill'i'll !ili_iih,r: lh¢ _lt't'l_ _'lilt'r (hill' _1 l%lcxic'(_t'ltlililiiic._ h!

_,11(_'_ll_llllit'illll l_(ilt'liliill liil lilt' dt'v¢l_lliiit'lil (ll illillirlil

1_I1._,,,_iIIiillll_t'l' i)1 Iiillj(ir pr(llct'l._ ilrL' IIIItlt'l'_,_'ll)_, ()I" in till- The Rockies
Vlilit't'tl Itlilllllilit. ' ',lill._,t'_,1(_Ilil_vt' llill illlll lilt' dt't'p WillCr

lllt Ih¢ t'lllilili¢illlil _lit'll. A lilillil_¢l* (ll t'lllnl_iiliit'k pl;ili Ill "1'ii¢ R_l_'k)' Mllilliliilli rt,Tilln t'lililril_lllt'll lii_irc Ili_lli 77 It'l -

illili/t' _liil¢ (l[ lilt' ilrl _lil_t'li ill'lltlilt'ili7 I¢c'lllll_h_l_)'. ,_llh,_¢ii t'i_lil ill Ih¢ I%liill_tli'_ tit'l < l!il_ well ri_llil_l¢lltlll,, ill i_i_t2.
It't'lllllll_ll_, ) illh_ws lilt' t,_llilnicr__'iill ilct, t'htlml¢lll (tl deep Pt'rinil._ I_lll li¢W l_il lilitl lZil_ wt, ll_ wclc lip 27 pcrt'¢ltl I_r
W,lll¢l l_r(l_,l_t't'l,_Ihlil liic'k Ih¢ kl/¢ ll_ _ilpl_(!il the t'_i_l _1 lh¢ )'t'iir, with ii Ihiid (_1lh¢ln _'(_liil_lt'lt'll ill lilt" lil._l tlli;lll¢l.

_iir!iit't, _lliil'llirt'_+ M;illli iililiilillit'¢il Imll¢t'l_ in lh¢ 11¢¢1_ A Iiirt_¢ l)llllil_n i_l Ihd ilrlllilil_ lill'li_t'll iili llt,_i, lill_lllt_
_A'Iil¢l lir¢;l_ ilrt'; Ill AIIt_¢I', },_71) I¢¢1, (iIIrllt'll Itilllkk Iliillll+ill _ilk /l'_tlll II_lil-_lill(I Ii'kt'i_,_il*k lillll t,llill _t';llli _, I_

lthit'k 42n, 12i ('_i(tix'r, 7,.t7_ ll't'l, (iitr(ll'II itililk_ lthtt'k ttliIllll ), lilr _t't, li(lll 21! I11.%t'rcdil_. "l'llc Iiillill lilt'ilk ill* lit'.
J_7, t;1li I.ilt_lt'r, fl7._ 1¢¢1, l;]_ilil! Itllllk ttli_t'k XTJ, 14l ti_il)' lit lilt' r¢t_hlll _,¢r¢ Ih¢ I)t'li_¢r-Jill¢_l_ilrl_ I!ll_lli ltl
Milrk, 1,7_II It'¢l, Mi_ki,_il_Pi ('IiIi),l_ll Itll_,'k _(17, t_i liitrlh¢il_lCrli ('_tllil*_i(l_, ih¢ .i,iIlll .lililll Itil_lli IIi _,tllllllt'lll

l_iipt,),¢, 7,.t7li It'¢l, (ir¢¢ii I,';tll),llli Ith_t'k I Ill, ifll l'lili(lc, ('lihlriilht, Ihc I!llllll II;i_ili _ll li(iFih¢li_l¢l'li I!Iiih, Iht' tt_,-

!,4_11 It'¢l, V!ll_t,;i I(lil_ll Ithtt'k 7X;!, t7t /.lilt', I,_illtt I¢¢1, ihllli l)(tliit' llnll ltt'iilpliw All:It III Ih¢ li_lrlht'rli l_ilrt i_l
IVII_I_II_I_I ('_ili_,_lli ltlllc'k tf4, l_i I(;ilii-Pll_,_¢ll, J,llttll Mlllillilili, illitl Ih¢ Wii,,hlikic ltli._lll iilitl l%|llxli Art*h i,I

It'¢l, Vllikt'ii Kllllll Itl_tt'k tJl2, Ill lU_I2 Iht' Ml%l_ rcl_rl¢ll _ttlllil_,_,¢kl¢l.ii li¥).llllllllT+
_7 iIi_t'_l_.t,ilt'k _ili_l "ir¢itt'll_ill¢ll '' _ Ii¢lllk. 'l'lll_ t'_llilliil't'_

w'ilh 7X (li_'ll_Clit", in Iq_tl ;iliil 4,X in lU_ti.t._21 ('lilltriilltl: "Hie _l_ilt"_ t'illliplt, l¢(I t:_i,, _cll hlllil _i_

_t,c'llllll _lil) Itt I'¢_,ii _,_,,111177U ILIi_ I_l_(lilt't'i_ IIl_lt' lliiili
('hi, l'rllll,itl, lllll(itl: ('lic_ll_li t'llllipl¢lctl lilt' Illtl_l _1_- ()klillilllllii illlil ll_ill_l;lll;i t'llllil_llit'tl I{_(i{_t. Nllllll¢li_lt'Hi

lill!c'lllil ¢licrT)-I¢llilt'd Ii*,ili_lt'lllili _I Ih¢ I_}_i7 _;iil¢lidiil ('l_liiliit!l!'_ \¥¢hl ('_iilll) Ililtl h(I} 7ii_ _t'll_, Ill _11_t'll_,
_,'t,lil _'llll l_t'illi/_il ('_ (ill ()t'l_ht'i .!11, I_tltT, t_t,lili/i_ll Illlll Ill dr)' Ii_lt'_. 'l'lii_ _ii_ Illilllil) ihl¢ hi lill, li It'_t'l_ i_l

Irlili_l¢l*l¢ll _iliil dt'li_'¢l¢ll !_ ('ht'_rl_li 1_,75II,iiiili ,,tilll¢_ i_l ilrllllli 7 ill lh¢ \!i'iill¢lill¢l_' i:it'hl. Iniit'h _1 _vlilt'h tlll;tlillt,,,
lilt' t.(lllllll(ill _lttt'k _il ('lit,_lliii, _iii(l I"li¢_iltll !i<;ill_l¢lTt'll lill liThl _,itliil !Jii_ lit% t'l¢llll_. WiII1¢1it_¢1_'I:1¢111IIillkc'll II1_1

iillil d¢ll_t'lcll Ill I_t'llll/(_ll ;ill I_1i¢_! _ilill _lll,,llilitllli_ _hlt'k t_tllli III Ih¢ r¢_lllll iilhl Ill lilt' I!iiil¢ll ,_l_ilt',, with h_l _t, II

_ll li ('lil,\lttli _llt_,_illi_ir) ,,lit_t'tlilCllll ) i¢ii_illlt'll I_l'lill/lUl t'l_liilllt'll_lil_ iii I_I_7.{471
I_¢ll_llt'iilli, _,'liit'li i_,ii_ (iilll _il Mc_ic'_t, (iiill ('llli,,I, l_¢r-

lili_ili lift,ill, _iliil _ilici _tl_liit,_,lit' _il _illil !!i1_ l_tllthlclli_ _|(illliillit: !1i¢ ._llilt' i_l ltl|_llil_ili_l lcp_tllcd .}._q _¢11 t'_iii

l_rl_lX,Mi¢,_, *l'he ,,lilt ill_ll_-t'tl ;ill ¢_iiliiiii¢ll %1.11_t_lllll_li pl¢li_tli_. ()l Ili¢,,c, 14,1 _t'i¢ _,;i_ _,cll_ _ilitl 17 _,_t'it' ,_il
iiiltl _{lf_ I'..._. _il iilltl !!_1_lichl_.._1\1_, lX'lt'qiil _1 Ih¢ I-¢k¢1- _'cll_. Mil_l ltl Iht' _it'l!_il\ _iix t't'lil¢lt'll lilt <_i_ tlt,_cl_p.
_,'t'_iliVltl_.t,tl _t¢l%,lilt'iili'lJ lit Ihc (iiill _1 Me\it'll illltl illlt_l ili¢lii ill Iliirlht'rll Mltlilliliii iii Ih¢ _lilllh_ i I.;_iitl },%llll

ill Ili¢_¢ I¢_ci_t,_ _t'it' n_ilill_il l_ii_.l$ !I i'¢nii#_til _ii_ili_ill_' I¢¢1! ll_l_lllilli I)_lli¢ _ilitl *liTt'i 14111_!¢li¢ltl.

_it'c'lilliiillilt, tl ('ht,_llili'_ _ll_tk lit lit,_ _j _1_Iht' I_iL_lt'¢t'(t_ill _i
%.] t_llllllii It'!!:il _t'lllt'lnClil _ll ii I_i_ _iiil _*llli *l't'\_it'l_. _t,_i _lt'_it'(i', ('_illlt'll iilt'lli_iiit' lit'It, ll _, tt_nlliliictl
('ll¢_iilli lilllt, it Ihlil il ".., t't_lllllliic'_ lt_ i;ill_llilili#t' i1,_ IIiltltli._hitill lllll_ ill _t'_,_, _lc'tlt'it'_ +_iili .liiilli lt,i_iil, _,liit*h

illlillt'_llt* t'_i_lllliilil_li ilr_l_l_illi Ill Ihq II_iil _ll Iht' t*ilrrt!iil li_i_ _'\l_t'llt!iit't'tl ilit'lt'_l,,i;'il pl_l_liit/litlll ,,llit¢ liJ,_li. Ill liiil_,

t_liklllt, kX t'li_ll+lllilllt'lll. 'l'lic Illll_l I_lltllll_ill_ _lllkilllI¢ _illll _C'_ Mt'%lt'l_ eliCit'It'll illt't'llll_,t ' I¢l._ikl_illllll _tlilt't'l*lllll_ t'll-
llli_hil!¢ lritlllit'l,,, kill'It _i_, Illtl<lltlll_ tll (lll_hltr¢ I:llilllt;i, hillit'¢tl llll IL,L'it%'¢r%.<l'lic' I_i_' klll_llllilq,, Ihlil ;I I.X7 pt'it't, lil

N(ll'lh ('_irl_li_i_i, Itri,,l_l I!_i), _illtl Iht' /\iflit' _iilll_lilil Ili_ ilit't, lili_.t, _'ill i_t' i_i(_i_lt'il I_li kt'c'_ll(l_il')' ;illtl I¢illlil_
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pr(idllCthln L'tlll;ItlL',.'tllL'tltlm_r;lllls IIlllt ;irt" cL'rtifit'd tn _ul- Other Areas
VliliL'l' (ll" llrillin_, Tcrtillr) pn'Jtl'dS 11tc prcsciItl) ' L'li_ihlc,

while .'_t'L'(_tldilr_'lmtl¢t'ts _lll tllll ,,jll;ilt/,v ilnliI II_l_,-l,l)rtli- _litl_ii_: ('c_lill_,,'ll tildhiltW rlrl_dilt'tiLitl _,ils rcp_rtcd itl
iri_Wil,_do',Vllsll;ll'pJ.'__I11)IIIll}_)i,1here v,.crcilhil;lleli ,,,_UlJlt'ilsh.'rll_llI_41_,,WiidL'_itlill__,',1,nlillUt'_iin lilt'li¢irlh-
ZI_}t'(!nlpi_tlli,l_i.,i_,_,liwllInU_,,_:r_,',_u.,,J,l,,,.'_,'r_.'_II,_lllll

it'__¢r¢ llr'vll_ic,',.This ,_v11__._l!L'r_.'t'lllh_.'h,,*.,l_lUl',, iilt'lhiltl¢_,ild_,'iil_,l)_'vt'h_riIllClllt'll_l'lsilllilt'lllIiIllrC,,I

icvcl,,.{<lT} illld_II_ill%'Ils11i ,_[ililllt'ilMK111|_il*_sl1,_v_,cdl_ilrli_.'uhlr

l_li _I11i_¢l_',rhlitht'r l'm',.lllc'li_i11.

IItah; l.TIilI1 is lII1t, _'_I_i 1illli_IIilI i_I ._t;ilcs wllk'h llilS _.,x-

|._'ri_:n_.'_'d;111li1_.'r_..11_L"i11ri_ _u:tivil X mt'r tl,.' l'_;i_l ',_,'_,_.'r11i MJ_.'hl_,11; I)rillit1_ l_.'rt11Its 1_.,i,.'11_.'dn.,_.'_rd 111!lllh_.'r_,i
.re;its, 11111i111_,;i,,, IlK' n,'sull I_l fW_'_rlil',h,' Sliltl' lil_, i11_;_,,!1- I_Y4_ its _l'_.'rilt_f's h,lk ild'U_111111_ci_i IIl_.,IIIX t'n,'dit I_r _I1,,,,

Iivty_, _.'(lilli'_t_tlt11c'lhilt1¢dCv¢l,,IrllliL'nl, IIlld hori,'_itII_il drill- diilIi11_ i11 lh,,, ,,11_iII_',.,,[),.'_._OtliIill Aliif1111 S11111_.,.TII_.'

ln_. I!I;111's in_:r_.'ilscd 11t'ti_,iIX 111 l_l!)2 is iltlrihul_,'d l_ Is,,11;incc_I 111_ucIIi1111l,nl}l} tlt,,,v l'_..rtllils l_pl_'d I11_.'prt,-
,_.'_.'tmnZ_}ti}_I1t-,,1111dhlx L'n.'dits liar hw111i_ll,, III tIl_.' I.tln111 '_'i(_lisr¢l'ilrd _li I,,.l(_._p,.'t'init,,,It', _I'_'tIll_r,, rlp, lu,'d t_ _111f1

I}ilMnllllilto suw_,'s,,I111llolillilll;lldrlllinl!in the.'l'_iuild_x AlilriiilS1i111c_ilS,.v_.ll.,i'irillrli_IlK'L'_pirilliiiiiill _i.'L'liliii
|]IIMII.There v.*cn.,_"_ '_),..Xwell _.'i_1111'II¢ti_11,,,.ql)l'_¢rc'¢tlIVlli_i'¢ .. i;i__.'rcdits.(]ii_I_rqldlldilillIri_lil.&tilttill_111_I_,'_II.",

thlinin It_!I.Oi tIi¢_¢,lJ.'qw¢1"c_11.,,_v_'lls.4_ ,,yoreiiil v,.¢ll,,iti_.'r¢iiscdIIi_111._._hlilii_llcuhh: I¢¢ti11I_91 l_ 7+I

wcIi_._111d,4.6wcv'cdvx I1_Ics.()ItileI_.l_,, well,,.12X hilli_,1ciih1_:i¢_.,IillIU92. At ilic_.'.d_I the )'_'11rIll,n."

were, drilled ill II1¢ NiltllrIiI Billies |:k'hl in nl)rlll¢itsl_.'rll were' liver J,I)IX) Alllrilil q1111¢_11s_v¢lls spl_,ild (_vcr ¢i_llt

[!t1111,{4"7i k'OllllliCs,lh}w_'v_mIli¢l'ulllri.'illdrillitl_ii!IIK'AIIIFIIIIi_

ll)llll)llllillSlilid_:ilhi_.'k'_'ip_'rd;l).II11dI11_'h).,,si)f111_

WTiln111111:Pnldlldmn llf111ilimiIItllSiiiWy(.ilili_h_'_llllil _.'ri.'diishlr llCWw,c!l,,,l)_,rlllillin__;i._dl_w,11{_ p_'r_'_.'ll!ili

_l¢;t(I.Y _'liltlh 11fk'r lYX6 ¢v_'11 Illllll_tli thcr_, _vcrc Illiln.v .111IlUllrvI_}J.1471
shIll.in _tl,',, wt'lls, lll_.'r_.'IIm.'.dg_l_ pri_.'e_ ill 1_)2 w,_'n.'

r¢ll_'k'l¢_I in tilL' IiL'¢¢1¢1'ii1cl1drillill_ ill Ilia, S()lllllwcslCrll pttll
c11"Ilia.'SIIIIL', B)' tIlL' ¢llll ltl' IlK' )'L'III', 434 _,*(}lllrth.'lii,ls tlIt{I _ltlhttllltll ('ltillht'd Ilidh;lll¢ llk'lhil) _ _'lllllilltlL'd 111

been r_M()rt_.'il,()[lllcs_',Illk'l'C,W¢l'u'I_7 _ilSw_,'lls,12_ i)ll Ahil_lli11;l'sBhi_.'kWiirl-illrl),11Slll.In I{197,_.'i_llll_'dlllL'lhli!l¢
,_,'II,,l_rlldut'cd92 i_iilllill_.'llblc'f__'cl{il_11,,.,,The,"I_._l_pw_.'lls,lUldI._2dry 11(_h,'s,M()st(_I"tli_.'drillin_l_r_ils,,vlu,

w.11tt'rcd i11 m,ltilwcst_,rn W._,liI11illlZ, 1111il1"t,;l _'lllch l_ri_d11_'it1_lit'hl,, wt'n., ('Cdilr ('i_v_., l)_'_!It,, lilld llluc ('rcL'k

tlllillilli.'sl(irtilt'S_.'u'lii)I1211IIl.__.'l%'dits,V_')'(illlili_llils1111'_¢ ('l!IlllX'_ilS,Cili.'llillV,lllt'hl_n_lll_.'_.'dill',,l(n,_,r2(1hilI11_11

prl!lCdSwe,i'_,,,fillillI11_.,r_hlilnin_,,,111_.'si11I',){)2,'rllt,

iIt't'l.;s_il.V it/ tlhlilillill_ ¢llvirillll!lClllill _.'ll'11r;lllc'¢_,h;iil Vlrlihlllt: I)t, xc,h_pill_,llls itl It)tt2 _crc IIil!llli_lilcd h)+

_hiw,¢ll pcnnillinl.h t_111drilliul_ will ,,llil'l itli s_illit, prllit, c,ls c'lililb¢tl Ilit, lhlili¢ dcvch_l_ln¢lil Ill Iht, Nl_rli lillil ()lik_v_l
ill 19{JJ,{471 lit'his,
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5. Nationaland State
NaturalGas LiquidsStatistics

Natural Gas Liquids t I/r,,,,,,,i, were itS(),11illi,,,1 lmrrel'., e_,ellli;lll', _ lhe .;.lie
;i_ III IUUI+ Are;is will)Ihe hir_e_l c_/,'_t_t_,_L_were 'l'ex;l_,
()khlll_Ull;h Ihe (hill _)1 Mexlc_ I:ed¢l;ll ()llqi_+rc, ;llld

IDr(+vCiI IC_l'rve_ _1 ll;llllr;il )]_1,, IkllJi_l', iN(;Io). _1,,,_1
l_'_:¢111heri_i. ILI_)2, me pre,,ellte{I I1! T_tt_le 14 h_ ,,elecled I !l;lll+_+'%'liilllll_'

Stall ;11!(I._l;llC _,Iltl{IixiMIIII_. The _,(lhlll|C,, _1 N(;I pr_ved
I[ [r t._, ;!1i(I i!rt_lli_'li_lll qlllX_,ll I11T;lt_le IJ ;il¢ Ihe MIIII (ti

Ihe le;p.e ct,ltdell,,_lle '<,,lllllle., iI,.Ied IIi T;li,le li', Natural Gas Plant Liquids

Proved Reserves

N;|lllr;tl _l!.,, liqllid,, prl)_ed le_,erxe,, de_'re;i_,i.,dIii i_)1)2 h_ ProvedReserves
().2 I_'rL'L'lll It} 7,4_1 IIi111i111ii_trrel_,. TIi_' I,_ Iltilllllli tmrlel

rl_ln_iili!,{IIhe _1|1|¢ ;117.1()4 I11i111_II1t_{irrel,,.The w,,el'Xe,, IIi 'l';li_le I._ prep,Sill,, the l_,,_ed re_er_e,, ,_1 ll_ltiIr;ll _;1+,pI;illt

. 7. i_,rci,ltl i)i ihe + ' '_'five _lrt.+;l_ {IVL!iHIIII h+r ;Ippri_lill;llL'l% _ iltlllltl_, ;I,, t_l I)ecelllt_Vl _1 I_¢__ h__,,vlecled _l+lll,_ ;111(i
_t_llt' _,llh{llXl_,l()ll_+Nittllrill _it_, pI;llil Ii{ltlid_ I_r_),,edrv_i.'r+N_llil)ll'_, illllIItill _;1_ Iltlllltl_, ilri_ved I'V_L'I_.L'_.()1 IIIt'%t',

Tex;t_ !l_ttl i1_2per_;t'lil, Nex_, Me_lC_ Ii;id IJ I1L'll.'CIl|.1!1;t11+ _e,, Ill_:re;l_'d iii I()_t_. t't% (). I I_.'rt'elll Ira)Ill (%22!! iiiiIliilll

%_,'_()|llill_Jhml _) r_.lVt,lll, ;in(I the (;till t_l Mt, Xl_'l) I.ctlt'r;ll t_;llrel_, h) _
()l'l+_li_re {111_I()khI11{_111;i11_ulX perceill ei1cl1+ ;11_pt_x1111;llel._7'; per_'e111i_i I11eN_I11_11'_11;i1111+II_;i,, ph1111

IIqilltl', prt_',ed ll"_L'P.V_; 'lex;l,, (_ |IVIt'CIIIL Nl'l_* M¢+_lt,()

Production pt.'rt'elit ), ;tll(I K;III_;P, (7 i_;ll;l'lll ).

771_ IIIiIIl(lll l_lrrel_, III 1()(_+ I:l_;t.' ;IIL'tI_ ;It+_.Iilllllt'tl lilt ;111.

|!ri!XlIII_IICIY 7{) lx'rL'_'III i_l Ihe N_Ilt_)II',, !l;l!llr;ll _L_;I_hqiihl,, Production
llrililtlLii_!l. ()t llie',e, Tl'x;i,, II;td ,_,XI_.'rL'_'lll, Ihe (;1!11 itl
MeXl_+_il:edelill()li,,hl_rell;Id12 percelll,()khlli{_lll;lll:id

II petceul,l.tilil_l;lll;|ll;i{lIt)l_'rcelil.;iIi{INe_._.Me_,i_'_i N;llllr;il_;_,,ph.llIi_1111_I_l_ri_llldl_ItilWleil,,_.d4._ wr_'elll

Ilqllld,, i_r_)dtlclltlll; I_'_,_1_,i4.) pel_Vllll, ()khlllilnl;t ( 12 I_,.'1,.

Discoveries _,_,,,,),Nv_.t,M("_I_:il t_)pl,rt'l'lll), IJ)lil_l;lll;I, (._ pervt'lll). ;tliiI
Ihc (_Illl i_l ,Me_,l_t_ I:cdel';ll ()ll,,hillV (,_ peri:_,l|l). The

J_l,ll _to_*_,.tt,,_ _1 Ii_lllir_li _;P, Ilqtll_l_ I L'_k'r%L'_ IIIL'FC;INL'tl pl'iltlIiL'liitll _)1 )_;1_pI;illl Iklilld', IIIVl'V;l',L'tl ill 1{){)2_l_did

h_ I._ I_elVellI Ii) 274 IIIIiIl1111tmrlel_ IIi 1_)_}2..,_r_';l_%_1111 ITS. II;llllr;ll _;1_I_I+{_IIIL'II_II.I'llere _;I,, ;I MFI)II_ IIIHlkk'l I(lr

the I{ll_C,_l l_t+il {ll_('+_+'_l_'__._ercTexil,,, the Fedel;ll ()1!_ II;lllll';ll _m, pI;lllI Iltlllld', III it_2 III;ll I_ expected I(_ IIII o
,,hi)re, l.(Hli',l;lll{h ()kl+lht)lil+h .tllltl { !l;lll+_i,_"_(lllllli+_+N¢'i++ IIFi)+,+,'i+_+_.'l+lhe ill'_l ',,t'x'i'l+;ll)c'Ir_. thle Ii_ lhe ,,hill i+IVII';IilCF

li+,/+l+/l+_('++r+.+lt+_(_I)11111111111l+;irl'¢l_.) x_,+_,rc_11 r_cr++'¢llll_+v,.+t.r lll+lli)r lllel,, iii lli+_,ll_l+_)lllilllrc++_It11i'..,;i,., lll;lllthlle+J I'+)' lhe
Ill+in in I(){)I+ Ale_l,, v<llh the I;ll'_J¢'q ;iiii++iiiii t_i t+_.++li+.l,l ('I¢;ii! Air Acl. Tlle,,e llqUld,., ;11+_.,ll,,etl I_ l+r_lu++'e ;Idililix,+L'.',,

+h_('++vrrt+'+_x._.'t+'l'CI+iHII,,I;III;I;llld 'l*exilS vdlh ()_ p++'ICeill(_I Ill;It l+edllCe _.!;I,+[11111_.'_,'llll'.,',,Itill'+.The 1111)l.'i,+5_.lll}Jl'_hllll_. ;II+L'
lhe I_l+ll..%"+'++t(+srr+'+)iv +/t'_t'+_x¢'tlrXItl +_I(I li+'l+/_ V++L'r_.'('_4 I1511;III)'l_x+'+liedllt llle _.;IIIIL'_JVlli.'lTll+IrV;l_llere lhe ll;lilll'.Ill

i111111t)i|l'+;ll+l+el,.,.IN.4 l+er_++e.lhi_ller llmr_ i_i IVUl. A++i(my #w, i,, l+r<_h_+:etl.A,, ,,I,_...+11_I T;11+h.'l._J. t_l 111¢16.2 Irilli_n
lh¢ /irl'iis wllh IJli' I+iI_++',,I;iIIii)iiIiI_. (_I _l+'i;+ l+l,%i'tll!ll I/I_ + _:III}i_' leel _iI 11;11111;11}j;l'_l+l+_.:e,,,,etl i11 I+I;1111,,,llht_tll I_.+_
_'+_vrr+r_++I,.h//h'hl_ _,_<CI+L_ lhe (+11!I_I MeXl!+'_ l:edel;ll ()ii- 111111_11ciII+I_' lcel I'_ l'_IIl I'_r()d111.'etlt111{Iril_)_'e,..setl iii the
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Table 14, Natural Gee Liquids Proved Reserves, Reserves Changes, and Production, 1992

ChnngeeInReeerveeDuring1992
Publlehed New Rile! volt
Proved Revlllon Revl|lon New Field Dtzeoverlil Proved

Relervee Adluelmenle Inerenlel Oecreneem Ex|enIione Dleooverlen In Old Fleldt Produetlon Iqllervll
trite end eubdl¥1ilon 12/31/91 It,-) (t) (.) (_.) (_) (+) (.) 12/31/g_

Ai_Iska 360 O t 0 3 7 O 0 2? 34 7

Lower 48 ltltn ............ 7,104 Z25 ?96 642 i03 20 64 746 1,104

Alnbftmn t4r_ 13 34 7 0 0 0 14 17 !

ArkAnen_l _ t 0 0 0 O 0 0 4

Ci_lth_ml_ 92 t 4 6 _ t 1 0 10

CoR_tIMIRegk}n On_h,_tn t2 1 1 t 0 O 0 l i0

L(),_Angete_ BR'_InOn,_h_r_ 4 1 1 0 0 O 0 1 5

S_lrl J_mquIn BH_tn Orl_lh()fe 7!_ 14 4 4 1 1 0 8 03

9t_lle Ofl,qhot. t 0 0 O 0 0 0 0 t

C_H()md_ I q7 4 ,t_ 14 Z O t 14 226

Vk_rlda 7 0 2 0 0 0 0 t 8

KMn_ 428 10 40 1{} 2 0 1 27 444

Knnlllcky 24 7 2 0 t 0 0 2 32

Lot,mirror1 _26 22 t0 71 _ 0 O 77 49_

Nodh _o 2 13 7 2 O 0 9

8_Ulh Or_h_fe 417 7 46 r_3 1 0 B 60 380

Mtt'ht_n 72 Q 0 t4 t 0 0 0 68

Mt.,_t_imi 10 0 2 3 1 0 0 1 9

Mt)nl_tr'_l t4 _1 0 0 0 O 0 t t 2

New Mexico) _8 1?0 70 34 q 0 0 57 1,066

E._I 20_ 26 30 21 2 0 0 30 223

W_d 703 14_ 31 13 ? 0 0 27 04 3

NoMh Dilk()l_ _6 It 8 7 _ O 0 6 64

Okhth()m_l 628 22 _ 60 1_ 0 6 8_ 629

Tex_ 2 4_3 ¢,_ 244 208 tO0 _ 10 2q7 2,402

RRC O_lMd 1 _8 _ 3 4 0 O 0 5 27

RRC Dl_tfld20n._h_)m 7_ 7 t,t O 4 0 3 16 80

RRC Dt_irtfl 30n_mm _OO P 1 3;_ 31 I8 I 2 40 2t t

RRC Deltoid 4 {i)n,_h_m 273 2'_ 3B 43 10 3 4 46 272

flRC Dl_lttr't _ 71 7 "J _ P 0 0 7 / 1

RFIC Ol'_lflrt I_ 241 11 30 30 _1 0 t 2=; 2_ 1

RRC Dl_rt_'t 7B 02 4 t I 0 0 0 l0 68

RRC Dt_lnd 7C 241 _,7 ;?O Iq r, t 0 24 289

RRC Dl_lrt_ 8 477 .7 43 L'c_ tp O 0 r_2 444

RRC DI_,IrlH OA 333 70 tq ? 3 0 0 _I 2,_7

RRC DiMnd q I01 3 6 6 7 0 0 13 92

RRC DI_IMrl t0 3_6 6 ;,?7 _,t, 10 0 0 3_ 336

$t_ile_Olfsho,_ _ 0 0 I 0 0 0 0 4

Uteih _tndWy_mtr_ 74_q q_) r,_ 28 t4 0 8 47 660
We_t Virginia1 103 r_ 7 3 I 1 0 7 g7

F _dm_tl Otf_h_)re=1 640 t6 q6 6q 16 _, 30 q2 610

P_tclfk" (Ctllff_H'nl_ 16 _ 0 0 0 0 0 1 20

Gulf ()f Me_.lfo (LI)ttl_ tenet)tt _4_ .60 80 61 1"I ,t 27 76 472

Ciull ()f Mexlr_ (lrn=_i,,) 7q "I_ 16 (1 3 t 3 1,_ 118

Ml_rnlttin_(._ b O I 0 I 0 0 0 0 8

U.l Total ................ 7,464 2_5 806 545 190 20 64 773 7,451

_lncludos Fodor_tl offshore Alab(._m_

hlncludes Art/ona, tllmo_s, inrJ_ma, Matyh_nd, M s_)i.m Nobr_ska, Nevdd_t. New Y()rk, Ohio. Oroq()n, Pennsylwm=a, South Dakota,
Tonnossoo, and V|rg |'| _'1

Nolo The production Osllm;_lles in this t_ibto ,41'c,b¢_sod (:in d_tt_ ¢(}pr_rlod on Folm EIA 23, *Annu4t Survoy r.)t Domostlc Oil and Gas

Roe, owes," and Form EIA-f4A, "Annual Rop()H of lho Orlgff_ of Ntdund Ga_ L_qu_ds Produchon " They rni_y differ from the offtcti-iI Energy
Informatmn Admln_st_al_onproducl_on data for n;dur_d q, tS _,nd n_dur_d g_es hqu_ds fr)r t,qq2 conh_med m Iho pubhc_dtons Petroleum Su_)'ply
Annual 1,q_2. DOE/E IA.0340(92) and Natu_,al G,_s Atrt)u_d t.q._2, DO E/_IA.O i3 I(92)

Source Energy Informm_on Admm_slral_on. Olflco of OH ;rod Gas

EnergyInformationAdmlnlttratlon/U,S,CrudeO11,Natural
46 Gee,andNaturalGeeLlquld=Rnervee 1992AnnualReport



Table 15. Natural Gas Plant Liquids Proved Reserves and Production, 1992
(Million Barrels of 42 U S Gallons)

....

1992 1992 t992 1992
State end Subdlvieion Reserves Production State and Subdivision Reserves Produotion

Alaska .................. 347 27 North Dakota ............ 54 5

Lower 48 Stales ............. 5,878 599 Oklahoma ............ 566 77
Alabama ............. 53 4 Texas ............. 2.162 264

Arkansas ................ 2 0 RRC District 1 ........ 24 4

California ............. g4 10 RRC District 2 Onshore 66 12

Coastal Region Onshore 9 1 RRC District 3 Onshore 172 32
Los Angeles Basin Onshore 5 ! RRC District 4 Onshore . . 207 35
San Joaqu_n Basin Onshore 79 8 RRC District 5 .......... 55 5
Stale Offshore .... 1 0 RRC District 6 205 21

Colorado ............... 193 !3 RRC D_strict 7B .......... 67 10
RRC Distnct 7C .......... 266 23

Florida ................ 8 1 RRC Oislrict 8 . . . 428 50
Kansas ................ 442 27 RRC Distrtct 8A ........ 257 21
Kentucky ................ 32 2 RRC Dis|act 9 ............ 89 13
Louisiana ........ 317 49 RRC Dis|net 10 ....... 327 38

North ................. 41 6 State Off_hore ............. 1 0
South Onshore ...... 229 36 Utah and Wyoming ......... 497 32

State Offshore .......... 47 7 West V_rg_n_a ............. 96 7
Michigan ................ 52 6 Federal Offshore a .............. 295 48

Mississipp_ ....... 3 0 Pacific (California) .......... 15 1
Montana ................. 12 1 Gulf of Mexico (Louisiana) a 246 41
New Mexico ............. 994 53 Gulf of Mexfco (Texas) ..... 34 6

East ............ 204 28 M_scellaneous b .......... 6 0

West ................ 790 25 U.S. Total ................... 6,225 626

.atncludesFederal Offshore Alabama
blncludes An/one. Ilhno.s Indiana.Maryland M.ssoun Nebraska Nevada New York. Ohio Oreqon Pennsylvania. Soulh Dakota.

Tennessee.and Vl_ln_a
Note The productionostlmalesm thistableare based on dale reportedon Fom_EIA-23 "AnnualSurveyof DomesticO_1and Gas

Reserves,' ahd Form EIA.64A _AnnualRaper1of theOngm of NaturalGasLtqufdsProducllon° They may dtffet fromlhe offictatEnergy
InformationAdministrationproduct,ondata fc_rnalural gas planthqulds for 1992 containedtn the pubhcattonsPetro/oumSupo/yAnnua/1992
DOE/EtA-0340(92)and Nature c._asAnnu_fl I ,q_2DOE,EtA.0131(92)

Source Enor_lyInformah_nAdministration Offic,e of 011and Gas

Lease Condensate

ProvedReserves Reservesin NonproduclngReservoirs

'F=IhI¢ If_ prc,,_.'nl.,,the I'mW_.'drcnL'rw,, _1 Ica,,c _'_)nd_.'n,,al¢. 14k¢ _,rude ,)il and natural _za.',.tl_l all lease _.'(_l|dCl|sale
;t._(1| Dc_.'Clllhcr 31. lU¢,_2,t_ ,,ele_.'lcd _11t1¢'_;lil(J _1;11¢Sllh- pr, w¢d re,,el're,, v.'el*¢ {,,_lll;llllCf,I Ill re_,crvolr_ that were:
divl_i()l|S, l)r(wcd I'C_Vl'_.¢,,._I I¢;1_.¢_.'¢_11d¢1|,,;|1¢l_)r Ih¢ pr,)dtl_'lll)Z dllrllllJ lqq2. Pi',wcd r¢_,¢rvc,, ¢_13¢)2 lliilli()l|

[.ll|itcd SII|I¢ _,wcr¢ 1.22(_ Ii|ill_m h;trr¢l,,. Thl,, _a', iX roll- t_;|rr_'l,, ,_1 I¢'.|',¢ _',_ll¢lcl|,,;|t¢, ;1 I().1 i"_cr_:clltlllCrca._c I'r,_m

li,,_ harrei,, _r 1.4 pcr_'cnl h_wcr Ih;in relx_rh'd in IqUi. I¢_Ul, were rcl_(,lcd .I n{_tlpr,_du_,'i.lz rc.,,crw)ir_. "I'!t¢,,,¢

Production _pcr;tl(_r',. _'t_ c()ll¢_:liv¢l_.' ;l_.'c_)lltllcd i_r tli(_rc Ihlltl t)t'_
i'_crk'_.,l|!()t I_1;11h:;i',k'k'_l|_l¢ll_,;llCilr(_ltl_,'li()ll. ,-_h_)ll|4(_ pCl'-

Pr()du_'ll()n (_1 h.'ll_¢_.'()ll(I¢lt_,llIC_,_.'ll_147 IlllJll()ll l)llrl_.'l,,, it VcIil _)1ih¢ ll(_lll)l{_{lllk'Jll_ I¢;1._¢k'(llltICll._;li¢ I'¢,,,¢rvc_ work'

dccrea,,e {_1"(_niillt_)n barrel,,, {_r 3 ix'r_.'_.'t_l.I|_m Iqql. h_:alcd i_| Ih¢ (hill _1 k1_'xi¢_ Federal el'f .,,Ill,re.
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Table 16. Lease Condensate Proved Reserves and Production, 1992

(Million Barrels of 42 U.S. Gallons)

1992 1992 1992 1992
State and Subdivision Reserves Production State and Subdivision Reserves Production

Alaska ...................... 0 0 North Dakota ................. 10 1

Lower 48 States ............. 1,226 147 Oklahoma ................... 63 8
Alabama .................... 118 10 Texas ....................... 240 33
Arkansas .................. 2 0 RRC District 1 .............. 3 1

California .................. 5 0 RRC District 2 Onshore ...... 14 3

Coastal Region Onshore ..... 1 0 RRC District 3 Onshore ...... 39 8
Los Angeles Basin Onshore .. 0 0 RRC District 4 Onshore ...... 65 11
San Joaquin Basin Onshore .. 4 0 RRC District 5 .............. 16 2
State Offshore ............. 0 0 RRC District 6 .............. 46 4

Colorado .................... 33 1 RRC District 7B ............. 1 0

Florida ..................... 0 0 RRC District 7C ............ 23 1
RRC District 8 .............. 18 2

Kansas ..................... 2 0 RRC District 8A ............. 0 0
Kentucky ................... 0 0 RRC District 9 .............. 3 0
Louisiana ................... 178 28 RRC District 10 ............. 9 1

North ................... 19 3 State Offshore .............. 3 0
South Onshore ............. 151 24 Utah and Wyoming ............ 163 15
State Offshore ............. 8 1 West Virginia ................. 1 0

Michigan .................... 16 2 Federal Offshore a ............. 315 44

Mississippi .................. 6 1 Pacific (California) ........... 5 0
Montana .................... 0 0 Gulf of Mexico (Louisiana) a ... 226 35
New Mexico ................. 72 4 Gulf of Mexico (Texas) ....... 84 9

East ..................... 19 2 Miscellaneous b ............... 2 0

West ..................... 53 2 U.S. Total ................... 1,226 147

blncludes Federal Offshore Alabama.
Includes Anzona, Illinois, Indiana, Maryland, Missouri, Nebraska,Nevada, New York, Ohio, Oregon, Pennsylvania, SouthDakota,

Tennessee, and Virgmia.
Note: The estimates in this table are based on data reported on Form EIA-23, "Annual Surveyof Domestic Oil and Gas Reserves" 1992.
Source: Energy InformationAdministration, Office of Oil and Gas.
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Appendix A

OperatorDatabySizeClass

Appendix A presents for the first time a series of tables declined 2.1 percenl. 1111902, tile top 10operal_)rs' natural
that contain estimates of the proved reserves and protluc- gas reservesdeclined 33:1percenl. The rest¢,1tile operators
tion of the top 2,5(X) oil and gas operalors by operator had a 1.()percent increase from 1¢1¢11to I¢,_q2.Most ol the
production size class. Operator tield counts, the sum ol the increase came Ir¢)m the second tier ol ()peralors, class I !*
number of fields that each ()p,:rator was active in, are also 2(). Theseoperators increasedtheir gas pro_ed reserves 5.0
presented.This Appendix will Ix, a regular feature ol this percent in 10_,_2,and had a 413t percent increase Irom
report. It documents changes in industry structure _ver the 1988 to lOq2. A large parl ol this increase resulted irom
past 5 ye_u's.In addition the tables show the volumetric acquisilions ol re,,erv¢,,irom other operators.
change and percent change from the previous year and
from 1¢)88. Table A2 shows lilt' nalurai gas prc_tluction reported by

operatc_rprodu_lion size class Ior 1988-1¢)92, Gas produc-
All companies operating in the United States thai relx_rted lion is less concentrated Ihan gas reserves, In 1992, the top
production or reserves to EIA were ranked by production I() operators had 36.2 percent ol the production o1 natural
size for each of the five )'ears. Production was conlpuled has or 6,6 trilliem ctlbic leel, while having 42.¢,_percent ol
as the sum ol the b_u'rel of oil equivalent of crude oil the proved reserves. The next 3 size classes had roughly
production, lease condensate production, and wet gas comparable percentages ol the gas production: 16.7, 25,1,
production for each operator. The operators were then and 13,2 ix'rcent. The next 2,()()()operat¢_rshad only 5.3
plated in the following production size classes: 1-10, II- percent ol the gas productum and the "other" operators had
20, 21-100, 1()1-500, 501-2500, anti all "other" aclive oil 3.4 percent. The average top 1() operator had more than
and gas operators. The "other" class contains more than 2,(XX)times the gas pn)duclion _)1the average operator in
20,000 small operators each year. The pr(xtuction and the "other" class. The top I()()l_'rators had a 7.1 percent
reserves of this class are estimated each year from a decline in their natural gas prt_luction from 1988 It)19t,_2.
sample of approximately 8 percent ot these operators. Without the top I(), the rest t)l the IJ.S. operators had a
Operators may change from one size class tt) another over 13.0 percent increase from 1988 to 1092. Total IJ,S.
time, The I-1() class always conu|ins the 10 highest natural gas produclion increased 4.8 percent from 1088 to
producing operators each year, but not necessarily the 1992. Gas product,m Irom the top It) declined 2.7 percent
same 10 operators each }'ear. in 19_)2, while the rest ol the Olx'ramrs had a 1.6 percem

increase. Most ol the increase came Irom the second tier _t

operators, class 11-2(). These operators increased their gas
Natural Gas produclion 5.3 l_'rcenl in 19t,_2,and had a 3(1.4percent in-

Table AI shows the natural gas proved reserves relx_rted crease Imm 1_)88to 1_02.
by operator production size class for the years 1088

through 1992. Proved resem'es are highly ctmcentrated in Crude Oil
the larger operators. In 1992, the top 10 producinh
operators had 42.9 percent of the proved resem'es o1 Table A3 shows the crude oil proved reserves reported b}
natural gas or 74 trillion cubic feet. The next 3 size classes operator production size class tor IC188-1992, The 2()
contain !0 operators, 80 operators, and 40() operators. Each largesl oil and gas producing owrators in 1¢/92 had 75.8
of these three classes had roughly comparable percentages percent o1 U.S, lm_vetl reserves ol crude oil, as opposed to
of the total gas reserves; 16.4, _'_.,_,,.,'_ and 1().5 percent. The natural gas, where 5_,_._l×'rcent ol the total is operated b)
next 2,(X)0 operators had only 4.3 percent of the gas reser- these same pr_tlucers. These operal¢_rs had c_mcentraled
yes and the "other" operators had 3.7 percent. The averahe their U.S. operations on lewer fields and focused more of
top 10 operator hatl more than 2,0(X) times the gas reserves their resources on t_reign operations. The top 1()operators
o1 the average operator in the "other" class, which contains had a 6.5 percent decline in their domestic proved reserves

only small operators. The top 10 operators had an 11.6 of crude oil during 1092, while the rest ol the operators
percent decline in their natural gas proved reserves from had a 2.0 percent increase, Proved reserves of crude oil arc
1988 to 1992. Without the top 1(), the rest of the operators more concentrated tl',an tlu)se of natural gas. The top I()
had a ¢_.6percent increase from 1988 to 1992. From 1988 operators had 66,3 percent ol the U.S. proved reserves, or
to 1992, total U.S. natural gas proved reserves only 15.7 billion barrels, in 1992. While both oil and gas reset-
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_liilt" Ih¢ r¢_i _il Iht' _lp¢l+_il(li_li_id _i ;7+1lX.'rtclil Ilic'l+¢_i_t', f_,7)ll, t_r _1,11 ix,lt+¢iil, _lii!t, III I_J_2, i1 tlri)plx'tl _.f_ pt'r-

t'c'iil tll I,JIJ) li¢ld_+ l+_r Ihc l!_t+ Itl _it, rlillir_ diirlli_ lilt'

Pr_thicIlllll i_l tilltl¢ till i_ !11_1%,t'_tlic't'llll_ilc'_l Ill lhc llii_?c, ltl,xx - ItJlJ_ pt'l+lt_ll, Iht' lllX0l_il_tr lit'hi t!llilll ilrllppt, tl _!.]

_llX'l_ii<)l_ lh_in II i_ I_li+ ii_illir,il 7;ix. l+lic i_ll_ Itl t+l_i_ tilid pciuu'iil. II tlr_plt'd 17.,xpt>It't.'lil ill Itttt2.
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Table A1, Natural Gas Proved Reserves, Wet After Lease Separation, by Operator ProductionSize Class,
i 988-1992

(Billion Cubic Feet at 14.73psia and 60° Fahrenheit)

199i-1992 i988-1992 1992 Average
Volume Volume Reservea

and and per Operator
Percent Percent (million

Size Ciaae 1988 1989 1990 1991 i992 Change Change cubic feet)

Class 1-10 84,t40 G0,608 80,373 77,393 74,350 .3,043 -9,790 7,434,985
Percent of Total 475% 45,9% 45.3% 44.1% 42.9% -3,9% -11.6%

Class 11.20 20,045 23,883 26,809 26,86t 28,442 1,58! 8,397 2,844,156
Percent of Total 11,3% 136% 15 1% 15.3% 16.4% 59% 41.9%

Class 21.100 40,368 37,802 36,468 38,415 38,41 _' 2 -1,951 480,207
Percent of Total 22.8% 2t .5% 20.5% 21.9% 22.2% 0,0% -4.8%

Class 101-500 18,807 19,239 19,535 19,345 18,268 -1,077 -539 228,347
Percent of Total 10.6% 11.0% 11.0% t 1.0% 10.5% -5.6% -29%

Class 501-2,500 8,068 7,740 7,885 7,245 7,468 223 -600 18,669
Percent of Total 46% 4.4% 4.4% 4_1% 4.3% 3,1% -7,4%

Class Other 5,570 6,157 6,506 6,066 6,366 300 796 3,183
Percent of Total 3,1% 3 5% 3.7% 3 5% 3 7% 4,9% 14.3%

Category I 146,41 7 145,451 145,687 145,172 144,335 -837 -2,082 919,330
Percent of Total 82.7% 829% 820% 82,8% 83.3% -0,6% -14%

Category Ii 16,694 15,502 17,602 t6,219 16,020 -199 -674 33,375
Percent of Total 9,4% 8,8% 9,9% 9.3% 9,2% -12% -4.0%

Category !11 13,888 14,475 14,287 13,934 12,954 .980 -934 552
Percent of Total 7.8% 83% 8,0% 7.9% 7.5% -7,0% -6,7%

Total Published 176,999 175,428 177,578 175,325 173,309 -2,016 .3,890 7,189
Percent of Total 100.0% 100.0% 100.0% 100.0% 100.0% -1.1% -2.1%

Source Energy InformationAdministration. Officeof Oil and Gas
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Table A2. Natural Gas Production, Wet After Lease Separation, by Operator Production Size Class,
1988.1992

(Billion Cubic Feet at 14,73 psta and 60' Fahrenheit)

1991-1992 1988.1992 1992Average
Volume Volume Produ©tlon

and and perOperator
Percent Peroenl (million

........C/o ai_ ....................1988................1____9_8_9......................1990_.....................!991 .................1992_..............Chofige............Change............oub!o!eel!-

Class 1-10 7,131 7,030 6,904 6,808 6,626 -182 -505 662,607
Percentof Total 40.8% 39.6% 38.3% 37.8% 36.2% -2,7% -7.1%

Class 11-20 2,344 2,545 2,815 2,902 3,057 155 713 305,660
Percentof Total 13.4% 14.? ' 15.6% 16.1% 16,7% 5,3% 30.4%

Class 21-100 4,104 4,28, 4,371 4,408 4,595 187 491 57,439
Percentof Total 23.5% 24,1% 24.3% 24.5% 25.1% 4.2% 12.0%

Class10i-500 2,357 2,369 2,460 2,390 2,422 32 65 30,271
Percentof Total t3.5% 13,3% 13,7% 13,3% 13.2% 1.3% 2,8%

Class501-2,500 1,022 971 920 960 977 17 -45 2,443
Percentof Total 5.9% 5.5% 5,1% 5.3% 5.3% 1.8% -4,4%

ClassOther 508 550 533 544 627 82 119 314
Percentof Total 2,9% 3.1% 3.0% 3,0% 3,4% 1,5% 23.4%

CategoryI 13,714 14,064 14,287 14,454 14,792 338 1,078 94,215
Percentof Total 78.5% 79,3% 79.4% 80.2% 80.8% 2.3% 7,9%

CategoryIi 2,264 2,081 2,249 2,156 2,033 -123 -231 4,234
Percentof Total 13,0% 11.7% 12.5% 12.0% 11,1% -5,7% -10,2%

e

Category Ul 1,487 1,587 1,467 1,401 1,480 79 -7 63
Percent of Total 8,5% 8.9% 8.1% 7.8% 8.1% 5,6% -0,5%

Total Published 17,466 17,752 18,003 18,012 18,304 292 838 7S9
Percent of Total 100.0% 100.0% 100.0% 100.0% 100.0% 1.6% 4.8%

SourceEnergyInformationAdministration,OfficeofOilandGas
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Table A3. Crude OII Proved Reeer4ee by Operator Production Size Clime, 1988-1992
(Million Barrelsof 42 U,S, Gallons)

1991.1992 1988-1992 1992 Average
Volume Volume Ruervea

and lind per Operator
Percent Percent (thousand

Class 1988 1989 1990 1991 1992 Change Change barrels)

Class i-10 19,466 19,085 18,639 16,825 15,733 -t,092 -3,733 1,573,300
Percent of Total 72,6% 72.0% 710% 68,2% 66,3% I -6.5% .19,2%

Class 1i-20 2,438 2,398 1,892 2,247 2,250 3 -186 225,014
Percent of Total 9.1% 9,0% 7,2% 9.1% 9,5% 0.1% -7.7%

Class 21-100 1,615 1,735 2,329 2,265 2,370 105 755 29,622
Percent of Total 6.0% 65% 8,9% 9.2% 10.0% 4,6% 46,7%

Class 101.500 1,236 1,295 1,397 1,434 1,469 I 35 233 18,368

Percent of Total 4,6% 4.9% 5,3% 5.8% 6.2% I 2,4% 18,9%
1

Class 501-2,500 1,168 1,096 1,212 1,133 1,106 j .25 -60 2,769

Percent of Total 4,4% 4.1% 4.6% 4.6% 4."% 1 .2.2% -5.t%
Class Other 902 893 785 779 815 } 36 -87 408

Percent of Total 34% 3,4% 3,0% 3,2% 3.4% j 4,6% .9.6%
T

Category i 23,797 23,365 23,209 21,714 20,767 I -947 -3,030 132,276
Percent of Total 88,7% 88.2% 88.4% 88.0% 87,5% i -44% .12,7%

i
Category Ii 1,057 1,056 i,057 i,099 1,142 i 43 85 2,379
Percent of Total 3.9% 4.0% 4,0% 4.5% 4,8% i 3.9% 8.0%

Category I11 1,97i 2,079 1,988 1,869 1,836 t -33 -135 78

Percent of Total 7.3% 7,8% 7,6% 7,6% 7.7% ,I .1,8% *6,8%

Total Publtahed 26,825 26,501 26,254 24,682 23,745 t -937 .3,080 985
Percent of Total 100.0% 100.0% 100.0% i00.0% 100.0% i -3.8% .11.5%

Source EnergyInformationAdministration,Officeof Oil and Gas
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i Table A4. Crude O11Production by Operator Production Size Class, 1988.i992
(MillionBarrelsof 42 U_S,Gallons)

tggl.tgg2 19aS.tgg2 lgg2 Average
Volume Volume Produetlon

and and per Oi_'ator
Paroent Peroent (thousand

Class 1988 i989 1990 199t 1992 Change Ch_ng_ barrels)

Class ! -10 1,833 1,683 1,574 1,544 1,458 .86 -375 145,825
Percent of Total 65,2% 65.1°_, 62,8% 61,5% 59_6% .5,6% -20,5%

Class 11.20 255 235 215 218 231 13 .24 23,113
Percent of Total 9.1% 9.1°'o 8,6_ 8,7% 9.4% 60% -9,4%

Class 21.100 224 227 244 257 272 15 48 3,406
Percent of Total 8,0% 8.8% 9.7% i0,2% il ,1°,._ 5,B°..o 21,40_r0

Class 101-500 183 175 195 211 214 3 31 2,677
Percent of Total 6.5% 6,8% 7,800 8,4% 8,7% 1,4°_ 169%

Class 501.2,500 173 159 165 169 153 -16 -20 383
Percent of Total 6,2% 6,1% 6.6% 6,7% 63% -9,5% -11,6%

Class Other 142 107 112 ! 13 117 4 -25 58
Percent of Total 51% 411 4,5% 4,5% 4,8% 3,5% .17,6%

Category I 2,346 2,159 2,075 2,068 2,022 .46 -324 12,879
Percent of Total 835% 83,5% 82,8% 82,3% 82,7% .2,3% -13.8%

Category I1 164 150 149 167 162 -5 .2 339
Percent of Total 55% 55% 5,6% 6,3% 6,6% _3,0% -12%

Category III 301 277 281 277 262 - 15 39 11
Percnnt of Total t0,1% 10,1% 10,6% 10,4% 10,7% -5.4% .13,0%

Total Published 2,811 2,586 2,505 2,512 2,446 .66 -365 101
Percent of Total 100.0% 100.0% 100.0% 100,0% 100.0% .2.8% .13.0%

Source Energy informationAdministration,Office of 011,_ndG,_s)
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Table AS,Operator Field Count by Operator Production Size Class. 1988-1992
1991.199_ 1988.1992 1992 Average
Number el_ Number of Number

Percent Percent of Fields
Clan 1988 1989 1990 1991 1992 Change Change per Class

Class 1-t0 7,198 6,661 5,272 4,276 3,514 _762 -3,684 351
Percent of Total 22.4% 21 4% 191% 159% 139% .17 8% 512%

Class 11-20 3,393 3, !94 2,987 3,069 2,889 .180 .504 289
Percent of Total 10.6% 10.3% 108% 11.4% 11,4% -5.9% .14.9%

Class 21-100 8,463 8,736 7,100 7,462 7, !9(_ ,272 .1,273 90
Percent of Total 264% 28,1% 258% 27.8% 28.4% 36% .15,0%

Class 101-500 12,447 12,345 11,699 10,884 10,942 58 -1,505 27
Percent of Total 38.8% 39.7% 42,5% 40.6% 43.2% 0,5% -12i%

Rest 1,833 1,314 1,628 1,725 1.,951 226 118 14
Percent of Total 5,7% 4.2% 5,9% 64% 7,7% 13,1% 6.4%

Category I 19,690 19,493 t6,850 16,258 15,429 -829 ,4,261 98
Percent of Total 61.4% 62.7% 612% 60.6% 60.9% .5.1% -2t .6%

Category I! 12,381 11,583 10,701 10,576 9,912 -664 .2,469 20
Percent of Total 38.6% 37.3% 38d% 39.4% 39.1% .6,3% -19,9%

TOtal 32,071 31,076 27,551 26,834 25,341 -1,463 -6,730 39
Percent of Total 10_ 100% 100% i00% 100% -5.60% .21.00%

Note Includesonlythee,)operatorswhoproduced400,000 barrelsof crudeoil or 2 bSlhoncubic fgut ofnaturedgas. orboth,during
the reportyear

3ource EnergyInformationAdministration, Officeo! Oil and Gas
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Appendix B

Top 100Oil and Gas Fields for 1991

l:{_r ,_.'_,,_.'r_ll>'_'ar_hell,n,, I*)X(I, the Am¢rl_an I}¢l;(_lCltlllIn '111_,'()(;11:1'_ dal;t t_.l,,_.',.>_',,tcnl_._nl,_liflcdillh_rm;lll{m (_ll
_tiltllc pul'_ll_hcdIi,,I,.,ol the iar_c,,I _,1 lichl,, z, it,, ;,_tHl_d m_,rc than 4_,.(Xi()iichi,, z. i*J*!l. It i,, al,,() I'_cl,_ u,,cd m

Atllllilll_lrtlti(}n (I".iA) had r_(_li_r_du_.'¢da ,,,mllar li,.,lin)_,f,_r ,,_'l,,'dcd(}ll _lli(I _l_ dl,,lrlt'_llli_)ll,,n_l I_,md in the _tllllll_ll
cith_.'r_il _r _a', l_¢hl,,..",highII,,l'.,l)_',,_al)Pcara', ia!',1¢,, ill _1 _.tr'_(I_;.1',r_.'.,_:r,.¢., r¢l)_rt. Three rcp_,rl,, ha_'c alrc_d_
and I]2 ol thi,; Ar_l_¢ndl,-,The}. _:(_lllillll C,qllllill¢,,. (_l Ih_' t_¢¢nl_llt'_h,,hvd:t._ rhl m_,! (;,t_ Rr_,.r_'r_ !_ )'_,_r ,_/Ih_
pnwvd rc_¢r,,'L,,..VIIIIIIII_III_,C l'_n)illl_,'ll_n. _lll(I Illlllll;th" (_'t,r_ 12._l. (;r,,/_k'h I)t_trthltll_,tl._ _f I".S (Ill citn/

r¢_.:()_cr)ol lhc I_I'_IIXI _,1 and _a,, llchl,,. lhc llchl i_;,_l¢, (;,_._{ 2g}. ilIlIJ i,lr_'_'_t I'._ r)ll _lt_l (;(t._ t:_Hd_(2X}, lh_.'
hI_'Itll()il, )'c_iroi dl_,_.m,¢r),ilil(! _.111¢,,,ilt11_11_.'_)1I_'.)_,_1illlllliitl lall¢l I)llt'_ll_.;iIIl(_ll i',, Ihc I1_.",,_,_.',,Iill lilt' ',,eric _, illl(I ',_,il',

arc Ii_lcd. Ih¢ In_..hl,am_,,q,h,_n 0',,Ih._tlr¢_.(_ni/_.'(ih)lhc l)¢n.ct_l _)111..',,;._1 _md _l,, licht,, and ih¢lr _cncral h_:a.
l*lrstIi'qcd Siah.,,Wlll_:h_11,,()_'(}IIILIIII'-,the I_tt'_¢',tpart_t ttw tl_m. _¢_.|r_1 dl,_:_',¢r._._itldai_pr_>xmlat¢nati_nal ran%m}.,,
I(_talh)dr¢_:arl'_._,,in lhc llchl. Ih¢ _tddoiorlal_l_lt¢_ Ii,,ICd In _¢_'¢ral_1,,¢__l,.'_¢_rl_.,,,invltidlll_ I_n_',¢d (r_,,In_,llnin}._ and
Ill;LI)' FcL'()_III/¢ tilt altcn|,-_ttlw.' field fl_ifll¢. ,,%li,,I _1 _dl I_.S. CV_.)ll|)llll_:illl_ r_:_hcrai_h ') rc,,_'r,,¢',, ;.lll(l _.lllllUtli l}nx.ltt_:tl_ll,

oil and _as ilrhl_ thlll ,_'r_)ss._lal¢ b_umiliri¢,, is ir|_.'hidedill '11l¢ rctx_rl _.ll,_ r, ,:,,Vnl,, ih¢ l_r(_porli_,l,.,_i ih,,' nall_l|al
the' ilill!ll_ll li.lA r¢lx_rl (t_1_u,t (;_._ t.wht r',_h. ,_t_t._t,.rl.l_l. _:ru(I¢(_ll all(t r|altlr;ll _a',;I_r_'¢_l rcs_.,rv¢,,;.illll l'm_dud_(m
publishedc_t_,:l_y¢_lt, thai an- atlrthulabl,.' h_ lh_.'I._lr_,,,!Iichl,,. Ncarl_ Iw_.tlllrd,,

(_1Ih_.,r(;lllilililll_ (l{)lllv,,,ll_, _:rll{l¢ z_llpn)vcd rc_¢r_¢,, arc
'l'hc lop I(1{iItcl_.lh_t,, i_,z__,zv _,*¢arIx:hind the r¢l_,_rtda_l I{)lllld in Ih¢ h|r_.,,,I I()()_,1 rL:,,cr,..c_Ii¢ld,,. I !..",;.natural _t,,
Oll whi_:lzIht'., pIJhli_:_lllOn h_..l.l_¢_,, Tht,, hl_ relied,, Ih¢ l)r_)vc(I r¢,,,_,'rv¢,,an,' n_! ,¢arl._. ,,,_ _'(m_.'¢nlr_.llcd,_1',4_ per.

Wl[|ly_i,;nvcdcd i_ v_l!lllilt¢ Ilchl l,_t_tl'.,!_'}_i|(t Ih_.|l'._'ht_:h _.:Vlttarc _,.'()tttZ|lt|t'd Ill |h_.' t_>pI(X) _a'.,r¢,,_.'rv¢_Iichl_.
i.__._(_:ialcd with I_r¢l_|ratl(,_()1the.'._.|t|l|ualrc,.cr_'¢,,rcl)_.l.

Ii_l_, The lirsl _.,t_l_Ihal i"()rm EIA.2 _, ,,||r,.'¢_'(tal,a. In)Ill a_ _1 l)¢_.¢,ltx'r _1. 19_)1./_llh(_u_hihcr¢ I_ _.'(m_id_.!raM_'
whirl| th_,_Nall_,l_ll and _l,tll_,' _.'_ltll|,tli¢',,an.'dcriw,,d, _1_)rl_)! _roul}i._ _)1 lib.'hiIL',.,,'I,,l_ill,,liv._v,llhl,| Ih¢ Lahl¢_,n)u_t_
alway_ prm'ld¢ li¢ld h_tal,.,.I|_)r(it)IJ|¢_ ,,,h(_wthe dc_r¢¢_i lll;.t_tlitlldCs LI_III itL' ¢_llltl;.ilcd I_r ih¢ pnwcd r¢_¢rv_._.
l*icidc(wcra_¢{lll_llrlCdI_,the_llr_,¢}',The ,,¢_'Olldi_lh_ll _.'LIIIIIIIIiIIV¢pr_dll_'ll_ll,itildtlllim;ll¢r¢_:ovcr},_I n_,,l

tl|_'rcis i| Sil_nlllva|ttl_ Br_'ah'ru'h_il}k_:_i r¢l_'asin_ Ik'Ids,l}¢_:ilus¢llliill}'_)IlJ|¢lichl,,ililh¢ I_l)ll)l)_n)Ul)arc

l)r_)l}rictilrydi|l_.lwhcn l)n.,,,,¢nlm_ll¢ld.l_},.ll_.,hl_,l_lli',,ll_.'_,it_ (_l)_.'ri,ltcd h}* _rll} _,_L'_)r lw(_ Olx'ral_r,,. I()lals I_)r I)n_.¢(t
con|pared t(_._t_ll¢and ._1_11¢_|_t'_divt,_l(m',;t;.I[l_ll_.'_. r_,',,¢rw.,,,,;m, _r_l_.'_l a,, t_i_ I(1, t_l_2(1,t_l'_5(), antlt_)pI()(_

The ¢()vcra_.¢I_r(_hlcttl;'.'a_ _M_,'cdh_. ti_,i_ al_ I:IA d_lt_._ _l_:_.'(Hitlt_,'tlI_r _'_6pcr_._.'m_1 h_talpr_,.¢d _iJ r¢,._.'rv¢__,l_l_l
ba_.' _y_t¢lll. the (}ll and (ia_ Inl_,'_rat_.'dl.i¢ld l.lk' 5_ t_¢r_..¢,t_1 h_lal _Jl I_n,lu_.li_ll in the.'l._rlitcdSI_iI¢,, in
(()(liFt,') Sy_t¢lil. It Illat_.'h¢_.Ii¢ld,, rcp_rtcd irl I:_rnl lilt,,- I_;,91.

21_with two _il arid _t;,|_datat_,_1.'.,¢_aC,_lulr_.'dIn,In l)',,_.i_hl'_
Encr_ydllla, Ira:., _t Ri_:hard_,l: "rc.xa,,. 'lh_., mca.,,un.,_1 'lahi¢ ti2 ,,h_,,,,,,Ihc I_1'_I()() _,,a,,I_¢hl_.in lh¢ linllcd ._l_lh.,,_
l:ortn i._1A.2t _'(_vcra_.cl(_r _.1_1v¢11Ii¢ld _ ddcrmi,_¢d I'_} a,.,_1 l)¢_.¢11_h_.'r_1. I')')1. *lhL,1_)1) I(If) ._a_held,, ,,tl_v,'h.,,,,,
c'omparing the v()lum¢_ _)1_)il and _1_ al|nilal l}n)dudl_m _()rl_.'Clllr;.llt()llthan the I_l_ i()()t)il II¢ld,,. Many, hLII 11¢)1all.
av_.|il;.IH¢Ir();li ca_h _()un.¢.()no ()l ',.¢vcral In_.'lh()(I,;,_)1ira. ()1 the %;illiL,li_.'ld,,;tr¢ In h_th I;|Mcx..,%_;|t_¢.\alHpl¢, Lh¢
puLin_ Ih¢ n.'_¢r,,'¢,',,il_,_t)Vl_ll¢(i ;_.ilh I)r{)(Itl_.'li()l!lni'.,,_¢(It'L_' I()I) ,t.'a,,Ii¢ld. II|l_()l()li (;_t,,Area, i_ li()l ill Ih¢ Oli I,_IH¢.
Form t'_IA_2_ i_ _:arrl_.,(I(}111whcll llCV¢_',;llr). The r¢,,ullal_l The lop I()() _a,, I,cld,, a_.:_.'_UlllCdI_r 4_ pcr_'¢itl ()1 h_lal
L_)LalI'i_ld rc,_¢rvc_C_lilllitlc'_ _lr¢ lhcl_ _U!_icdc(I I(_ '.,m_tll I_r_)v¢_,l_a', r¢,;¢rv¢_and 2_ I_¢n:crll()/I_tal _ax r)r()ducln_)_l
u(ljLl_lni¢lll_I() h)r,L'¢Ih¢ Ii¢ld I,{)lal_wiLhill ,_lSl_,il¢I(_ _Lilli ii| Ih_'LlnilL'(I S1_t1¢',,ill I_{}1,
LOLhoscn:porL_db). I':,iA. 'rt_c oil ticld produdion tu|d
reservesd,la invlud¢ h_)lh_:rud¢(,I _m(tI¢a_¢_._)ndcn,,_ll¢. "rattle I{_, Iti,_l(_r0_.*alt)r_ducli()n t(_rIhc r(_ I) I()() (hi l:ichl_
'l'h_: _ls li_,'ld pr,_dUdl_,l arid r,,,_'rv¢,, dal;.Iar_.'"_'¢1,allL'r I{}_Z-I(J()I, _.111d'I;IM_,' i_4, Ili,.;l(}rl_:al I'r()ducli()ri h)r lh¢
Icu._' _¢i}lir,_lt.l{)ll. Tc)p I()() _,ilLlr;.ii (;_1'.,I:i_.'ld'.,19XZ-19(_I h{IvL'!'_¢c1'1a{hl,_'d
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thi_yt,_IrThL'yr('lILwtlhL'l_nxhi('tiz_r_l_)rlhL'l_u.,tI()y¢_ir,, Tip.'_in1¢b.'n_up_Ilit,'hl,,_i_.'C_LIIII_,'(Ii_r_i p_.'r_.,_,'lll(_IlhL"

l'_rLII_.'_imL'_r_L11'__Iii_,'M_,,ht_w11inl'_ibh,nP,I_indP,2. I(_I_11iHll'q-c_dtl_.'iioninI(}_.

Whih.,lh,,.,sc.,_.lrL.'the.'l()lll[IrB_.'sl_il_tlid_ISli_,'Idsi;It_.'ltns TiI¢t_p It)()_11,,l_,'hl,,_z_.'_:_llill_.'dior_X p,,'r_:_'nl_I_t_lzll
_i 1991prov_'dr_,'s_.,rv_,,,,th_,lrl_r_xlu_.'li_tl,,v_i.,,,_nllilh.'rlh;.ll| _I,_r_r_xluull(_nillthe.,{!nil_.'dSlal_.'sin19_)Ill_w_,'w.'r,the'
the t_r_dUL'li_n(_1the' I_M In()lib.'his r_lnk_'db.__I_r_du_'ti_n. s,:lm_'_r_lll_ _i_ ahls _nl} _l_.'_'_lnl_'di_r ZI p_'l'_'_.'nl_1 the
In'l'_ibl_'sP,._lindI}4lh_'r_'_r_'6 (}iilind_ _ilsli_'Id_wh,_:h IolIiIp_s i_rodu,!i_illI_}N2,lldwL'_.'nI_)N2lind19_II,
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Table B1. Top 100 U.S. Oila Fields as Ranked by Productionwithin Proved Reserves Group, 1991
(MillionBarrelsof 42 U.S. Gallons)

Proved Reserves Annual Cumulative Ultimate
Discovery 12/31/91 ProductionTProduction Recovery

Field Name Location Year Rank Group REh-k...... Volum--e Rank Rank Group

Prudhoe Bay AK 1967 1-10 1 478.7 1 1-10
Kuparuk River AK 1969 1-10 2 113,4 17 1-10
Midway-Sunset CA 1901 1-10 3 61.3 4 1-10
Belridge South CA 1911 1-10 4 55.1 18 11-20
Kern River CA 1899 1-10 5 44.7 8 1-10
Endicott AK 1978 1-10 6 41.3 175 51-100
Elk Hills CA 1919 1-10 8 26,4 13 11-20
Wasson TX 1937 1-10 11 24,6 5 1-10
Yates TX 1926 1-10 13 20,0 10 1- 10
Slaughter TX 1937 1-10 15 17.3 12 11-20

Top 10 Volume Subtotal 9,765,7 882.7 17,789.5 27,555.2
Top 10 Percentage of U.S. Total 37.7% 32.6% 11.0% 14.6%

East Texas TX 1930 11-20 7 33.5 2 1-10
Wilmington CA 1932 11-20 10 24.8 3 1-10
Spraberry Trend Area TX 1950 11-20 14 19,6 27 11-20
Levelland TX 1945 11-20 18 16.3 38 21-50
Cowden North TX 1930 11-20 20 13.8 41 21-50
Rangely CO 1902 11-20 21 12,8 21 11-20
Hondo PF 1969 11-20 32 7.7 239 51-1O0

Point Arguello PF 1981 11-20 52 5.5 > 1,000 101-200
Point Mclntyre AK 1988 11-20 0 101-200
Pescado PF 1970 11-20 0 101-200

Top 20 Volume Subtotal 11,971.8 1,016.7 27,981.4 39,953.2
Top 20 Percentage of U.S, Total 46.2% 37.6% 17.2% 21.2%

Pearsall TX 1924 21-50 9 263 226 101-200
She-VeI-Tum OK 1905 21-50 16 16,5 7 1-10
Seminole TX 1936 21-50 17 16.3 44 21-50
Bay Marchand BIk 2 GF & LA 1949 21-50 19 13,8 22 21-50
Coalinga CA 1887 21-50 22 12.4 20 11-20
Cymric CA 1916 21-50 23 10,4 115 51-100
Salt Creek TX 1942 21-50 24 9.5 84 51-100
Vacuum NM 1929 21-50 25 8,7 49 21-50
McEIroy TX 1926 21-50 26 8.4 34 21-50
Green Canyon BIk 65 GF 1983 21-50 27 8,2 > 1,000 301-400
South Pass SA BIk 89 GF 1969 21-50 28 8,2 246 101-200
Lost Hills CA 1910 21-50 30 8,0 138 51-100
Fullerton TX 1942 21-50 33 7,5 67 51-100
Milne Point AK 1982 21-50 36 7.5 932 201-300

Mississippi Canyon BIk 194 GF !975 21-50 42 6.3 216 101-200
Ventura CA 1916 21-50 43 6.2 15 11-20
Howard-Glasscock TX 1925 21-50 48 5.8 53 51-100
Robertson North TX 1956 21-50 50 5,7 312 101-200
Greater Aneth UT 1956 21-50 54 5.4 65 51-100
Prentice TX 1950 21-50 57 5.3 160 101-200
Beta PF 1976 21-50 68 4.2 486 101-200
Wasson 72 TX 1940 21-50 74 3.9 264 101-200

Huntington Beach CA 1920 21-50 76 3,8 11 11-20
San Ardo CA 1947 21-50 82 3.7 52 21-50
Elk Basin WY & MT 1915 21-50 103 3.0 43 21-50
Main Pass SA BIk 299 GF 1967 21-50 110 2.8 414 201-300
Eunice Monument NM 1929 21-50 146 2.2 64 51-1O0

Arroyo Grands CA 1906 21-50 525 0.6 > 1,000 301-400
Garden Banks BIk 426 GF 1987 21-50 0 - 201-300
Viosca Knoll BIk990 GF 1981 21-50 0 - 301-400

Top 50 Volume Subtotal 14,934.3 1,237.2 38,489.4 53,423.7
Top 50 Percentage of U.S. Total 57.6% 45.7% 23.7% 28.4%
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Table B1. Top 100 U.S. OIIa Fields as Ranked by Production within Proved Reserves Group, 1991
(Continued)
(MillionBarrelsof 42 U.S. Gallons)

Proved Reserves Annual Cumulative Ultimate
Discovery 12/31/91 ProductionTProduction Recovery

Fiel___d_Nam_e__........... Lo.c_ation........................ycpr.................Rank GrouP.................R__n__-i_i --i_ v0!_u_ .................. Rank ...................Ra__n.k_Group

Giddings TX 1960 51-100 12 20r9 103 51-100
High islandSA BIk A573 GF 1973 51_100 29 80 446 301 =400
SouthPass BIk61 GF & LA 1955 51=100 34 7.5 140 101=-200
Kelly-Snyder TX 1948 514100 35 7 5 9 1120
McArthur River AK 1965 51-100 38 7 4 40 21-50
Oregon Basin WY 1912 51-100 39 6 7 54 51-100
Panhandle TX 1910 51_100 41 6.6 6 1-10
Eugene Island SA BIk330 GF t971 51-100 44 60 77 51-100
West Delta BIk 30 GF 1949 51-100 45 6.0 47 21-50
Anschutz Ranch East UT & WY 1979 51-100 46 59 277 201-300
Means TX 1934 51-100 47 58 114 10i -200

,Hawkins TX 1940 51-100 49 5 7 19 21-50
Hobbs NM 1928 51-100 51 5.6 74 51 ._100
South Marsh Is SA BIk 130 GF t973 51-100 53 54 191 101-200
Goldsmith TX 1935 51.100 55 54 26 21-50
Tom OConnor TX 1934 51_100 56 5 3 24 21-50
Point Pedernales PF 1983 51-100 59 5 0 807 401-500
Stephens County Regular TX 1915 51-100 60 5 0 100 51-100
Hartzog Draw WY 1976 51-100 71 4 1 352 201.300
Jay FL & AL 1970 51-100 73 39 51 51-100
Port Hudson LA 1977 51-100 78 3.8 636 401-500
Salt Creek WY 1889 51-100 81 3 8 30 21-50
Bluebell UT 1949 51-100 84 3.7 221 101-200
Dollarhide TX & NM 1945 51-100 89 3.4 106 51-100
Wattenberg CO 1970 51-100 90 3.3 913 301-400
South Pass BIk 27 GF & LA 1954 51-100 98 3.1 66 51-100
Dos Cuadras PF 1968 51-100 100 3,1 118 101-200
Foster TX 1932 51-100 101 3.1 91 51-100
Welch TX 1942 51-100 108 29 190 101.-200
Pennel MT 1955 51-100 109 2,8 353 201-300
Belridge North CA 1912 51-100 117 2.7 299 201-300
Kern Front CA 1925 51-100 119 2.7 156 101-200
Middle Ground Shoal AK 1963 51-100 120 2.7 170 101-200
Anton-lris h TX 1944 51-100 121 2,7 153 101-200
Chunchula AL 1974 51-100 127 2.5 525 301-400
Cedar Lake TX 1939 51-100 128 2.5 333 201--300
Mabee TX 1944 51-100 138 2.3 295 201-300
Granite Point AK 1965 51-100 155 2.1 237 201-300
Brea-Olinda CA 1897 51-100 193 1.7 58 51-100
Maljamar NM 1926 51-100 213 1.6 111 10t-200
McKittrick CA 1887 51-100 224 1.5 88 51-100
T X L TX 1944 51-100 237 1.4 92 51-100
Cat Canyon CA 1909 51-100 254 1.3 81 51-100
Pegasus TX 1949 51-100 272 1.2 189 101-200
Placerita CA 1920 51-1O0 389 0.8 545 301-400
Drinkard NM 1944 51-100 565 0.5 329 201-300
Monument NM 1935 51-100 > 1,000 0.2 127 101-200
Mississippi Canyon BIk 109 GF 1984 51-100 > 1,000 0.1 > 1,000 801-900
Ewing Bank BIk 873 GF 1991 51-100 0 501-600
Niakuk AK 1984 51-100 O 501-600

Top 100 Volume Subtotal 17,063.5 1,434.2 52,329.8 69,393.3
Top 100 Percentage of U.S. Total 65.8% 53.0% 32.2% 36.9%

alncludes lease condensate.

- = Not Applicable,

Note: Fields are grouped in "proved reserves rankgroupc" and then listedwithin that group in ascending order by National 1991 annual
production rank. The U,S. total production estimate in this table is from the official Energylnformation Administration production data for crude
oil and lease condensate for 1991contained in the Petroleum Supply Annual 1991,DOE/EIA-0340(91). They differ from the U.S. total data
reported in this publication,

Source: Energy Information Administration, Officeof Oil and Gas.
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Table B2. Top 100 U.S. Gasa Fields as Ranked by Production within Proved Reserves Group, 1991
(Billion Cubic Feet)

Proved Reser_Jes Annual Cumulative Ultimate
Discovery 12/31/91 Production Production Recovery

.... F_ _!pId_Ne_me.............................L?c_atlon.................y_e.a_r.......................Fl.e_nkGGro_u_p-..........R e_--_n_-_-i-_e ......................_Re_nk-..................RankGroup

Hugoton Gas Area KS & OK & TX 1922 1-10 1 516.8 1 1-10
Basin NM 1947 1-10 2 305.7 9 1-10
Blanco NM & CO 1927 1-10 3 238.7 4 1-10
Prudhoe Bay AK 1967 1-10 4 206.3 70 1-10
Carthage TX 1936 1-10 5 1713 5 1-10
Panhandle West TX 1918 1-10 6 164.4 2 1-10
Mocane-Laverne Gas Area OK & KS & TX 1946 1-10 7 145 0 7 1-10
Panama Gas Area KS 1956 1-10 9 1088 52 21-50

Warrenberg CO 1970 1.10 14 87.7 157 51-1O0
Red Oak-Norris OK 1910 1-10 21 68.2 91 2150

Top 10 Volume Subtotal 39,770.3 2,012.7 92,899.0 132,669.3
Top 10 Percentage of U.S. Total 22.7% 10,8% 11.4% 13.4%

Watonga-Chickasha Trend OK 1948 11-20 8 131.8 13 11-20
Gomez TX 1963 11-20 15 86.2 12 11-20
McArthur River AK 1965 11-20 26 612 280 101-200
Cook Inlet North AK 1962 11-20 38 44 7 125 51-100
Elk Hills CA 1919 11-20 39 43.8 106 51-100

Beluga River AK 1962 11-20 49 38.5 343 51-100
Fogarty Creek WY 1975 11-20 79 31.4 821 101-200
Lake Ridge VVY 1981 11-20 281 12.5 > 1,000 101-200
Northwest Gulf AL & GF 1983 11-20 > 1,000 2.7 > 1,000 101-200
North Central Gulf AL & GF 1985 11-20 0.0 - 201-300

Top 20 Volume Subtotal 48,495.6 2,465.5 104,535.9 153,031.5
Top 20 Percenta_leof U,S. Total 27.7% 13.2% 12.9% 15.5%

Wilburton OK 1941 21-50 10 103.9 86 51-1O0
Whitney Canyon-Carter Crk VVY 1978 21-50 11 100.9 150 51-100
Kinta OK 1914 21-50 12 94.1 38 21-50
McAIlen Ranch TX 1960 21-50 16 81.6 113 51-100
Lake Arthur South LA 1955 21-50 17 80. I 270 101-200

Coyanosa TX 1959 21-50 18 79.0 48 21-50
Headlee TX 1953 21-50 22 67.3 54 21-50

Spraberry Trend Area TX 1950 21-50 24 61.9 68 51-100
Boonsville TX 1945 21-50 27 58.0 27 21-50
Vermilion BIk 14 GF & LA 1956 21-50 28 57.2 16 11-20

Elk City OK 1947 21-50 32 50.5 112 51-100
Oak Hill TX 1958 21-50 33 490 278 101-200

Sawyer TX 1960 21-50 37 45.4 182 51-100
Brown-Bassett TX 1953 21-50 42 43.5 58 51-1O0

Big Sandy KY 1881 21-50 46 39.3 64 51-100
LaBarge WY 1924 21-50 52 38.0 456 201-300
Lower Mobile BayMary Ann AL 1979 21-50 100 26.2 > 1,000 201-300
Natural Buttes UT 1940 21-50 116 23.4 438 201-300
Madden WY 1968 21-50 131 21.4 408 101-200
W_,_son TX 1937 21-50 143 199 93 51-100
Lisbon UT 1960 21-50 146 19.7 391 101-200
Hondo PF 1969 21-50 183 16.7 > 1,000 201-300

Mississippi Canyon BIk 194 GF 1975 21-50 286 123 499 20_1-300
Blanco South NM 1951 21-50 288 12.2 110 51-100
Anschutz Ranch East UT & WY 1979 21-50 467 8.2 > 1,000 201-300

Fairway AL 1986 21-50 > 1,000 3.4 > 1,000 201-300
Gurnee Coal Degas AL 1990 21-50 > 1,000 0.7 > 1,000 201-300
Ban Secour Bay ,',L 1983 21-50 0.0 - 201-300
Garden Banks BIk 426 GF 1987 21-50 0.0 301-400

Green Canyon BIk 116 GF 1983 21-50 0.0 - 301-400

Top 50 Volume Subtotal 64,839.8 3,679.2 131,021.7 195,861.4
Top 50 Percentage of U.S. Total 37.0% 19.7% 16.1% 19.8%
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Table B2. Top 100 U.S. Gasa Fields as Ranked by Production within Proved Reserves Group, 1991
(Continued)
(BillionCubic Feet)

Proved Reserves Annual Cumulative Ultimate
Discovery 12/31/91 Production Production Recovery

Field Name Location Year Rank Group_ R-d-nE___ Rank Rank Group

Giddings TX 1960 51-100 13 92,1 88 51-100
Tiger Shoal GF 1958 51-100 19 77.7 23 ! 1-20
Golden Trend OK 1945 51-100 20 68,6 8 1-10
La Perla Ranch TX 1976 51-100 23 63.6 447 301-400
Sooner Trend OK 1938 51-100 25 61.7 10 11-20
South Timbalier BIk 172 GF 1965 51-100 29 56,3 73 51-100
Matagorda Island BIk 668 GF 1981 51-100 30 55,4 238 101-200
Strong City District OK 1966 51-100 31 50,6 338 201-300
High Island SA BIk A573 GF 1973 51-100 36 46,3 334 201-300
Puckett TX 1952 51-100 41 43,6 14 11-20
Matagorda Island BIk 623 GF 1980 51-100 47 38,9 591 201-300
Sho-VeI-Tum OK 1905 51-100 50 38,4 122 101-200
Chalkley LA 1938 51-100 57 37.7 321 101-2:)0
Cheyenne West OK 1971 51-100 59 37.1 275 201-300
Ozona TX 1953 51-100 60 35,9 196 101-200
Indian Basin NM 1963 51-100 61 35.8 80 51-100
Eumont NM 1929 51-100 62 35.5 47 21-50

High Island SA BIk A571 GF 1974 51-100 63 34.7 295 201-300
Ship Shoal BIk 176 GF 1956 51-100 64 34.5 79 51-100
PortHudson LA 1977 51-100 65 34,5 448 301-400
Waskom TX & LA 1916 51-100 67 33.1 63 51-100
Bruff MVY 1974 51-100 69 32,9 765 301-400
Carpenter OK 1951 51.-100 70 32.8 435 201-300
Reydon OK 1962 51-100 73 32,1 212 101-200
Panhandle TX 1910 51-100 75 31.6 49 21-50
Eugene Island SA BIk330 GF 1971 51-100 78 31,4 67 51-100
Conger TX 1973 51-100 83 31,0 329 201-300
Panola South OK 1990 51-100 84 30,3 > 1,000 401-,500
Garden Banks BIk 236 GF 1977 51-100 91 28,3 > 1,000 301-400
Kuparuk River AK 1969 51-100 95 27,2 680 201-300
South Pass SA BIk 89 GF 1969 51-100 98 26.5 694 201-300
Main Pass BIk 41 GF 1956 51-100 106 25,5 115 101-200

Opelika TX 1937 51-100 124 22,3 95 51-100
Laredo TX 1973 51-100 125 22,3 224 101-200
Painter Reservoir MVY 1977 51-100 129 21.9 674 301-400
Rosita NW TX 1976 51-100 133 21,2 839 401-500
Fresh Water Bayou North LA 1958 51-100 138 20,3 251 201-300
Bryans Mill TX 1960 51-100 187 16.3 271 201-300
Cedar Cove Coal Degas AL 1983 51-100 204 15,6 > 1,000 601-700
Willow Springs TX 1938 51-100 223 14.6 162 101-200
Oak Grove Coal Degas AL 1980 51-100 232 14,2 > 1,000 501-600
Tri-Cities TX 1941 51-100 386 9,8 418 301-400
Lake Pagie LA 1958 51- 100 396 9,6 94 51-100
Anahuac TX 1935 51-100 445 8,5 192 101-200
Whelan TX 1937 51- 100 642 5,8 493 301-400
Bowdoin MT 1917 51-100 846 4.4 > 1,000 401-500
Pegasus TX 1949 51-100 854 4.3 384 201-300
Big Piney-LaBarge VVY 1924 51-100 989 3,6 99 51-100
Robinsons Bend Coal Degas AL 1985 51-100 > 1,000 1,1 > 1,000 501-600
Mississippi Canyon BIk 397 GF 1984 51-100 0.0 501-600

Top 100 Volume Subtotal 79,348.2 5,236.7 175,836.8 255,185.0
Top100 Percenta_le of U,S, Total 45,3% 26,0% 21,6% 25,8%

awet after leaseseparation
- = Not Applicable.
Note: Fields are grouped in "proved reserves rank groups" and then listed within that group in ascending order by National 1991 annual

production rank. The U.S. total production estimate in this table is from the official Energy/nformation Administration production data for
natural gas for 1991 contained in the Natural Gas Annual 1991,DOE/EIA-0131(91). They differ from the U,S total data reported in this
publication.

Source: Energy InformationAdministration, Office of Oil and Gas,
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Table B3. Annual Production, 1982-1991, for the Top 100 U,S, OII a Fields In 199i
(Million Barrels of 42 U_S. Gallons)

Star, Field Narn, 1982 1983 1984 1985 1986 1987 1988 1989 1990 199i

AK PrudhoeBay 559 1 560 9 563 1 571 7 566,2 588 2 574 5 519 0 484 6 478 7
AK Kuparuk Rivet 32.4 39 9 46 2 79 2 93 9 1024 1109 110 1 107 2 1134
CA MidwaySunsP.t 45 6 475 50 9 551 56 7 57 7 579 556 59 1 61 3
CA Belridge ,South 66 0 73 1 893 552 60 9 63 6 60 3 56 8 54 4 55 1
CA KernRiver 449 483 494 517 477 457 473 452 44 1 447
AK Endicott 8 8 374 36 1 37 7 41 3
CA Elk Hills 59 3 552 49 3 466 39 7 40 3 38 1 34 0 28 7 264
TX Wasson 47 0 413 35 5 308 290 28 4 27 8 271 25 6 246
TX Yates 45,7 455 459 446 414 358 327 273 21 9 200

TX Slaughter 26 7 25 0 24 6 228 208 20 1 199 188 177 173

Top 10 Volume Subtotal 926.7 936.8 954.0 957.8 956.3 991.0 1,006.8 931.0 881.0 882.7
Top 10 Percentage of U.S. Total 29.1% 29.1% 28.9% 29.4% 30.1% 32.7% 33.8% 33.6% 32.8% 32.6%

TX EastTexas 529 510 491 469 444 41 7 395 372 356 335
CA Wilmington 68 7 698 74 8 416 36 6 32 2 29 4 27 3 25 9 24 8
TX Spraberry TrendArea 171 176 19.9 214 215 203 204 19 1 187 196
TX Levelland 191 189 190 186 181 173 170 167 t68 163
TX Cowden North 141 13.9 138 139 137 141 147 145 137 138
CO Rangely 15.0 139 134 122 114 121 124 120 125 128
PF Hondo 11.9 132 11 1 120 11 1 96 99 87 82 77
PF Point Arguello 0 1 5 5
AK Point Mcintyre
PF Pescado

Top 20 Volume Subtotal 1,125,5 1,135.1 1,155,1 1,124.2 1,113.1 1,138.4 1,150.1 1,086,4 1,012.4 1,018.7
Top 20 Percentageof U,S, Total 35,4% 35,3% 35.0% 3_,,5% 35,0% 37,5% 38.6% 38,5% 37,7% 37,8%

TX Pearsall 37 2.8 2.4 2.2 2 2 18 16 2.5 22 6 26 3
OK Sho-VeI-Tum 192 205 199 195 187 180 18.7 175 170 165
TX Seminole 18.3 146 126 129 138 145 152 159 164 163

GF/LA Bay Marchand BIk 2 120 107 9,1 9 1 9.6 93 98 88 13,1 138
CA Coalinga 8.8 96 10,1 114 114 104 i00 107 116 124
CA Cymric 4.5 51 5,7 6,4 7,0 7.2 88 89 90 104
TX Salt Creek 7.9 74 71 6,9 73 9 I 107 105 100 95
NM Vacuum 14,0 162 154 13.9 11.5 106 10,2 94 9 1 8 7
TX McEIroy 9.9 9 6 94 92 8 5 7 9 7 7 75 8 1 8 4
GF Green Canyon BIk 65 0 9 4 7 8.2
GF South Pass SA 81k89 2.5 5,9 10,1 135 17,8 138 166 112 93 82
CA Lost Hills 66 5,8 52 50 4,7 5 2 55 6 0 6 6 8 0
TX Fullerton 71 6 6 68 7 7 79 7 1 7 6 78 7 9 7 5
AK Milne Point 0,7 4 7 3 7 66 75

GF Mississippi Canyon BIk 194 13 1 26 1 200 182 12.9 8 5 4 9 2 4 0 0 6 3
CA Ventura 7 2 7 3 7.4 74 75 73 70 6 5 6 5 62
TX Howard-Glasscock 60 6.0 5,9 57 5.9 5.9 57 56 60 5 8
TX Robertson North 4.5 4 7 4,7 4,4 4.1 4 1 47 53 56 5 7
UT Greater Aneth 6.1 59 6.1 64 5 8 5 3 5 3 5 4 5,7 54
TX Prentice 3 7 36 4,0 45 50 5.6 5.7 5 3 5 0 5 3
PF Beta 32 39 5.2 62 7 0 66 60 5,6 53 4 2
TX Wasson 72 1.3 1,6 23 3.3 4,1 4,0 4 1 3,9 3,9 3,9

CA Huntington Beach 101 9.0 8,7 8,1 7.1 6 0 5 5 4,8 3 8 3 8
CA San Ardo 94 8 1 7.7 8 1 69 49 46 3.8 4,1 3 7
WY/MT Elk Basin 4.2 4,2 3.9 3,9 3.7 3.5 35 34 3 2 30
GF Main Pass SA BIk 299 2,4 19 1.7 1,5 1,4 2.0 2.1 2.3 2,6 2,8
NM Eunice Monument 2,8 2,9 30 2.8 2.7 24 2,3 23 2.3 2 2

CA Arroyo Grande 0.5 0.3 0.3 03 0.2 02 0 3 0 4 05 0 6
GF Garden Banks BIk 426
GF Viosca Knoll BIk 990

Top 50 Volume Subtotal 1,314.3 1,335.3 1,349.7 1,323.3 1,312.4 1,319.4 1,334.1 1,244.6 1,218,9 1,237.2
Top 50 Percentageof U.S. Total 41.3% 41.5% 40,9% 40.6% 41.3% 43.5% 44,7% 45.0% 45.3% 45.7%
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Table B3, Annual Production, 1982-1991, for the Top 100 U,S. OIIa Fields In 1991 (Continued)
(Million Barrelsof 42 U,S. Gallons)

State FieldName 1982 1983 1984 1986 1986 i987 1988 1989 1990 1991

TX Giddings 340 236 212 t88 139 103 93 8_ 105 209
GF High Island SA BikA573 26 25 3 7 39 48 6 1 73 87 7.3 80
GF/LA South Pass Blk61 127 106 119 120 128 93 85 49 52 75

TX Kelly-Snyder 232 221 198 177 146 120 108 97 86 7,5
AK McArthur River 158 136 118 75 80 74 71 70 4 3 7.4

WY Oregon Basin 99 9 7 9 2 9 7 100 91 85 79 72 67
TX Panhandle 9 8 94 104 99 8 7 80 77 72 68 6.6

GF EugenelslandSABIk330 115 105 113 107 105 91 80 75 61 60
GF West Delta BIk 30 87 81 103 96 84 71 66 56 5 7 6.0
UT/WY Anschutz Ranch East 0 7 86 112 145 15,8 145 121 91 77 5,9
TX Means 4 1 38 48 63 64 65 64 60 6 1 5.8
TX Hawkins 119 107 11 t 114 110 95 80 68 63 5.8
NM Hobbs 39 48 60 66 70 79 79 73 64 5.6
GF South Marsh is SA BIk 130 t34 133 97 t02 122 111 84 65 48 54
TX Goldsmith 81 78 79 74 68 63 60 57 55 5,4
TX Tom OConnor 178 172 167 156 134 92 73 6.6 58 5.3
PF Point Pedernales 4 7 62 73 55 50

TX Stephens County Regular 44 48 55 63 6 5 6 1 5 g 54 53 5,0
WY Hartzog Draw 25 27 35 52 65 68 63 56 4.7 4 1
FL/AL Jay 199 152 106 85 76 6.8 64 61 48 3.9
LA Port Hudson 36 2,8 31 2.1 2,1 3,5 42 45 4,2 38
WY Salt Creek 55 6,0 57 6,1 59 50 51 4.5 43 3,8
UT Bluebell 44 50 62 5,7 47 44 40 3.6 3,8 3 7
TX/NM Dollarhide 2,8 25 26 26 26 27 34 32 3_2 3.4
CO Wattenberg 05 07 1,3 2.1 27 28 27 25 27 3.3
GF/LA South PassBIk 27 52 5.1 5.1 4,6 48 4.3 36 38 31 3 1
PF Dos Cuadras 67 6.4 59 5.5 5 1 4r7 45 3.9 3.4 3,1
TX Foster 60 55 50 4.6 4 3 4 0 3.9 3.6 3,4 3,1
TX Welch 3,3 32 34 3.4 32 3.0 3,0 3,0 30 29
MT Pennel 3,1 31 3.4 36 3.2 30 30 2.9 2,8 28

CA Belridge North 1 2 15 1,1 1,3 18 2.4 3,6 25 28 2,7
CA Kern Front 25 25 28 28 22 t,7 15 17 2,3 2,7
AK Middle Ground Shoal 3.6 34 3 2 31 3 2 29 28 28 2,7 2.7
TX Anton-lrish 60 5,2 50 4.8 4.4 40 36 32 30 2.7
AL Chunchula 4 2 39 36 39 38 36 32 2.9 26 25
TX Cedar Lake 16 15 14 1.2 1,2 12 1 7 23 24 2,5
TX Mabee 3,7 3.2 2,7 2,6 2,5 23 25 27 2,8 2.3
AK Granite Point 35 3.6 33 3,1 3 2 28 27 2,3 15 2,1
CA Brea-Olinda 28 2.6 26 2,5 2.4 2.3 21 1,9 19 1,7

NM Maljamar 24 2,4 22 20 19 1.8 19 1,8 1,7 ! ,6
CA McKittrick 4,8 4,5 42 4,1 3.6 29 25 19 1,6 15
TX TXL 15 t.5 14 1.7 20 1 7 19 16 1.5 1,4
CA Cat Canyon 5.1 5.1 50 4,7 3,4 31 24 15 t,3 1,3
TX Pegasus 1,8 t.6 15 t3 1 5 15 13 1.2 1.1 12
CA Placerita 0.4 0,5 0.5 0.5 0,4 0.5 09 06 0,7 0,8
NM Drinkard 0,9 08 08 0,8 08 0,7 07 06 0.6 05
TX Monument 0 2 0.2 0.2 02 0.2 0,2 02 02 02 02

GF MississippiCanyon BIk 109 0.1
GF Ewing Bank BIk 873
AK Niakuk

Top 100 Volume Subtotal 1,616.6 1,618,7 1,629.7 1,595,8 1,574,3 1,560.2 1,561,6 1,451,6 1,40706 1,434,2
Top 100 Peroentageof U,S, Total 50,8% 50,4% 49,4% 49,0% 49,6% 51.4% 52,4% 52,5% 52.4% 53.0%

' al'ncludesleasecondensate ....................................................................................
- = Not Applicable,
Note: Fields are grouped in "proved reserves rank groups" and then listedwithin that group in ascendingorder by National 1991 annual

production rank, The US. total production estimates in this table for 1982through 1991are from the officialEnergy Information Administration
production data for crude oil and lease condensate for 1982 through 1991 contained in the Petroleum Supply Annual, DOE/EIA-0340. They
differ from the US. IIotaldata reported in thispublication.

Source: Energy InformationAdministration, Office of Oil and Gas,
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Table B4. Annual Production, 1982.1991, for the Top 100 U,S. Natural Gas" Fields In 1991
(Billion Cubic Feet)

State FieldName 1982 1983 1984 1986 i986 1987 1988 1989 1990 1991

KS/OK/TXHugoton G_s Area 328,0 341 1 410 4 426 3 396 6 369 4 468 8 483 2 461 0 516 8
NM Basin 1449 753 1359 134,5 885 1166 108.1 1024 2297 3057
NM/CO Btanco 248 6 201,3 2259 219 9 1749 225 4 204 1 216 1 240 0 2387

AK Prudhoe Bay 594 65 1 78 1 91 7 53 3 1318 1664 171 1 174 2 206 3
TX Carthage 82.6 745 99,5 98 1 95 8 93 1 83 8 118 0 1639 1713
TX Panhandle West 246 2 211 6 207 7 170 2 1324 1280 146 2 157 3 1584 164 4 i
OK/KS/TX Mocane-LaverneGasArea 1182 106,0 1231 i i89 93 7 108 7 1306 141 1 1494 1450
KS Panoma GasArea 67 9 59,3 687 83 7 848 68 7 88 5 87 8 928 108 8

CO Wattenberg 40,3 252 37 3 447 473 535 628 62 8 742 87 7
OK Red Oak-Norris 254 22 1 287 210 19,6 472 758 651 664 682

Top 10 Volume Subtotal 1,361.7 1,181.5 1,415.5 1,409.0 1,186,9 1,342.4 1,535.1 1,804.8 1,810.0 2,0i2.7
Top 10 Peroenlageof U.S. Total 7.3% 7.0% 7.7% 8,1% 7.0% 7,6% 8.5% 8.8% 9.7% 10.8%

OK Watonga-ChickashaTrend 142 3 1628 1706 160,0 1692 164 7 1548 157 0 141.9 1318
TX Gomez 882 85.6 83,9 707 691 718 98,6 933 937 862
AK McArthur River 162 144 15.1 10.7 136 133 167 310 51,5 612
AK Cook Inlet North 45.4 47.9 47.0 458 43 8 429 450 45,3 450 44 7
CA Elk Hills 686 67,9 68.7 73.4 633 63,5 606 615 49 1 43.8

AK Beluga River 187 18,1 19.8 22.6 25,4 24,0 256 30,1 39 5 385
WY Fogarty Creek 0,3 0,3 02 0,1 7,0 25 6 238 303 31 2 3t 4
WY Lake Ridge 0.6 107 100 100 98 125
AL/GF Northwest Gulf 2 7
ALJGF NorthCentral Gull

Top 20 Volume Subtotal 1,741.3 1,578.5 1,820,7 1,792.3 1,578.9 1,758.8 1,970.1 2,063.3 2,271.7 2,465.5
Top 20 Percentage of U,S. Total 9.3% g.3% 9.9% 10.3% 9,3% 10,0% 10.9% 11.3% 12,1% 13.2%

OK Wilburton 238 218 206 200 20 2 363 68 3 1129 t30 1 1039
WY WhitneyCanyon-CarterCreek 70 97 7 67 7 112 7 89,8 998 100.1 112 3 584 1009
OK Kinta 49,8 386 48,9 44 0 457 62 6 71 9 820 890 941
TX McAIlenRanch 216 22 2 189 365 46,9 672 720 58.4 636 816
LA Lake Arthur South 23 3 3 53 7 3 9.I 303 72.9 88 2 829 80 1
TX Coyanosa 48,6 42 2 9 0 7,0 92 100 8.2 44 256 790
TX Headlee 690 67 7 66.9 669 69 4 68,7 69,8 69.6 69,0 673

TX Spraberry Trend Area 503 52.8 57,4 62,7 65,3 659 64,1 61.5 60 7 61.9
TX Boonsville 775 728 760 796 75.0 586 669 611 61 2 58.0
GF/LA Vermilion BIk 14 2012 1083 93.6 957 719 72 2 66 1 55.1 57,8 57 2
OK Elk City 51,8 456 519 638 74,1 622 49,0 591 57,6 505
TX Oak Hill 32,0 39.2 39.3 296 38.1 36,3 43 7 39 1 46,6 49.0

TX Sawyer 32 1 30 1 318 40,1 336 333 348 365 397 454
TX Brown-Bassett 344 305 35,1 311 8 7 184 24,8 336 36,1 43,5

KY Big Sandy 259 27 7 31,2 31.6 326 354 32.4 34.9 37,4 393
WY LaBarge 103 8 6 87 6 1 15.4 25,7 27.3 25.5 37.8 38.0
AL Lower Mobile Bay-MaryAnn 9.3 141 21,3 26.2
UT Natural Buttes 239 20 4 26,2 21,3 20,9 17 7 174 19.0 22.7 234
WY Madden 17,8 127 141 _13 117 215 151 190 21.8 214
TX Wasson 30.1 269 24,4 245 21.9 210 197 279 19,2 199
UT Lisbon 1,6 1.6 1,4 1,5 1,4 0 7 1.6 1,9 20.8 197
PF Hondo 06 0,8 5.5 9.6 14.8 11.2 11.0 10.7 9,6 16.7

GF Mississippi Canyon BIk 194 15,5 40.8 32.1 30,6 34.2 350 21,1 88 0.0 123
NM Blanco South 19,4 180 18.4 18,7 79 9.4 14,7 15.4 14,5 12,2
UT/WY Anschutz Ranch East 1,4 5,7 90 11.7 14.7 8,3 0.1 6.3 5.7 8,2

AL Fairway 3,4
AL Gurnee Coal Degas 0,3 07
AL Ben Secour Bay
GF Garden Banks BIk426

GF Green Canyon BIk 116

Top 50 Volume Subtotal 2,589.3 2,414.6 2,614.2 2,656.0 2,411.4 2,666.5 2,952.3 3,120.9 3,361.1 3,679.2
Top 50 Percentage of U.S. Total 13.9% 14.2% 14.2% 15,3% 14.2% 15.2% 16.3% 17.1% 17.9% 19.7%
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Table B4. Annual Production, 1982.1991, for the Top 100 U.8, Natural Gass Fields In 199i (Continued)
(Billion Cubic Feet)

l

State FieldName 1982 1983 1984 1988 1986 1987 1988 1989 1990 i991

TX Giddings 1572 1305 120 7 1336 115 1 84,7 708 62.4 61 7 92.1
GF Tiger Shoal 1165 98,5 121 2 777 461 641 767 69 2 766 777
OK Golden Trend 23 9 2t 9 25 4 379 49 3 54,7 589 644 65 1 68,6
TX La Peda Ranch 145 182 20 3 16,5 166 21 7 19 1 27.8 490 63.6
OK Sooner Trend 1022 908 93 2 916 83 1 811 752 76,8 665 61.7
GF South Timbalier BIk 172 98 3 47 8 820 50 9 55 2 48 5 65 1 78,8 690 56 3
GF Matagorda Island BIk668 8 1 62 1 89 1 1183 140.3 898 55,4
OK Strong City District 155 270 34 2 35 2 333 35 5 404 491 51,6 50.6
GF High Island SA BIk A573 363 25 7 300 21,9 220 189 37 3 41.7 317 46.3
TX Puckett 66 0 38 7 29 7 40.9 33 5 356 42 7 40.0 44,3 43.6
GF Matagorda Island BIk 623 152 25 8 282 329 42 1 31 2 259 389
OK ShoVelTum 300 302 26,7 32 1 44 ! 42 5 21 1 34 6 383 38 4
LA Chalkley 3,3 2.8 2,6 3.6 5 1 3 0 25 25 12,2 37.7
OK Cheyenne West 24 1 18.5 21 2 186 266 36,3 32.6 370 389 37.1
TX Ozona 28g 213 200 240 207 24 1 30 1 31,3 35 9 35.9
NM Indian Basin 408 317 41 6 354 242 27 1 344 35.9 37 7 358
NM Eumont 36,5 267 26.4 258 198 246 229 25,9 30.2 355
GF High Island SA BIkA571 177 404 48 9 50.6 53.4 43,2 52,9 38.0 36.2 34.7
GF Ship Shoal BIk 176 69,6 55 4 71 1 320 355 65 7 50.5 355 38.8 345
LA Port Hudson 25,6 19.4 120 165 154 19,2 292 32.5 37 2 345
TX/LA Waskom 13.5 12.0 133 156 19.7 27.8 34,9 34,2 32,5 33,1
WY Bruff 160 120 10.5 1t.4 10.3 9.5 83 8,8 15.4 32,9
OK Carpenter 24 9 20,8 22 3 197 21.7 191 26.4 35 7 33,6 32,8
OK Reydon 49 1 501 574 41 6 395 366 295 29.1 294 32.1
TX Panhandle 841 92,8 1074 897 68,4 60,8 56 7 47.4 36,9 31.6
GF Eugene Island SA BIk 330 80 2 589 67,6 59 1 48,1 47,4 50.3 46.6 333 31,4
TX Conger 261 27,4 313 322 24,5 284 275 27.3 30.5 31.0
OK PanolaSouth 1,8 30,3
GF Garden BanksBtk236 6,9 28.6 35.7 28.3
AK KuparukRiver 52 6 t 9.7 185 245 359 320 242 25.3 27.2
GF South Pass SA BIk 89 2.5 6,8 12.7 19.6 24.5 16.9 32,7 37.6 21.0 26.5
GF Main Pass Bik41 40,5 443 545 431 46,7 361 32.6 32.3 320 25.5
TX Opelika 18.1 198 279 30 1 32,8 42 2 33.2 290 26,9 22,3
TX Laredo 315 32 3 35,6 29,5 32,2 276 290 28.6 24,7 22,3
WY Painter Reservoir 59 13,4 15,9 145 20.1 151 20,3 26.0 40.9 21,9
TX Rosita NW 7.7 6,7 11,7 10,1 9.2 9.6 172 21.4 22,0 21.2
LA FreshWater Bayou North 62 8,6 7,3 5 0 3,6 4,5 118 20,9 23,3 20.3
TX Bryans Mill 18.4 17,6 17,6 176 17.8 18,0 15.7 17.2 9,6 16.3
AL Cedar Cove Coal Degas 0.1 0.5 0,8 0,7 0,8 0.9 4.7 15,6
TX WillowSprings 8,1 8.0 7.3 8,2 4,7 5.6 89 1t.1 12,9 14,6
AL Oak Grove Coal Degas 0 5 0,8 0.7 0,7 1.2 3.4 5.4 8.0 109 14,2
TX Tn-Cities 68 11.8 15.7 15,6 18.0 163 13.9 10,7 9,6 9,8
LA Lake Pagie 13,4 8.7 7,5 5.7 8.1 7.1 86 9,4 9.9 9.6
TX Anahuac 9.5 8.5 47 6.3 5.5 4,6 4.3 2.0 1.6 8,5
TX Whelan 6,5 6.5 6,1 4.6 4.6 9.3 9.2 75 6.0 5,8
MT Bowdoin 2 7 0.8 0,7 0,9 0.9 0,7 1.7 20 2,4 4.4
TX Pegasus 3,9 4.3 5,3 5 9 10,0 8.1 30 9,1 4.0 4,3
WY Big Piney-LaBarge 3.3 2.6 2.8 20 2,2 2,9 1.9 16 1,8 3,6
AL Robinsons Bend Coal Degas 0.0 0.2 O.1 0,2 0.1 0,1 1,1
GF Mississippi Canyon BIk 397

Top 100 Volume Subtotal 3,980.7 3,641.5 4,010.3 3,942.6 3,700.5 4,013.4 4,398.1 4,633.2 4,836.3 5,238.7
Top 100 Peroentage of U,S, Total 21,3% 21,4% 21.8% 22,7% 21.8% 22.9% 24,4% 25.4% 25.8% 28,0%

lawet after lease separation,
- = Not Applicable.
Note: Fields are grouped in "proved reserves rank groups" and then listedwithin that group in ascendingorder by National 1991 annual

production rank. TheUS total production estimates in this table for 1982 through 1991 are from the officialEnergy InformationAdministration
production data for natural gas for 1982 through 1991 cor',ained in the Natural Gas Annual. DOE/EIA-0131 They differ from the US, total
data reported in this publication.

Source: Energy Information Administration. Officeof Oil and Gas.
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Appendix C

Conversion to the Metric System

Public Law i(X)-418, the Omnibus Trade and Coml)etitive- It is in keeping with the spirit ()f this law that the following
ness Act o1' 1988, slates: "it is the decl_ued I_)licy of tht" table has bt,_t;t)crt'aled, The l)ctroleunl industry in the
United Stales...... t Jailed Stales is _h)wly m()ving in the directi(m (11this law;

however, the dala collected by F,IA in these surveys were
(I) to designate the metric system o1"measurement as in the units that arc still c()mmon I(I the U.S. wtrolcum
the preferred system (1t weights and me_tsures li)r United industry, namely barrels and cubic Ieet, Standard metric
States trade and commerce .... conversion t'aclors liar barrels and cubic loci were used t_,

(2) to require that each Federal agency, by the end of convert National level w}lumes in Table I to the metric
Fiscal Year 1992, use the metric system (,f measurement equivalents for Table CI. Barrels were multiplied by
in its procurements, grants, anti ()thor business-related 0.1589873 to c_,nvert to cubic meters and cubic fcct were
activities."{ 131 multiplied by (1.(}28_1685 to convert to cubic meters,
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Table C1, Total U.S, Proved Reaervee of Crude OII, Dry Natural Gas,and Natural Gas Ltqulde,
...............................!n_trlc unlte, !982 through.!992....................................................

Revl|lonmb Nlw Reservoir Proved d ChanGe
Revision Revision and New Field Dtiooverle| Total¢ Retmrves fror_

Adju|lment| tl Inornus Oeeretl|e| Adjuetments Extensions Dl|eoverle| In O4dFl_ldl Ottcoverles Production 1:1/31 Prior Year
Year (1) (;Z) (2) (4) (S) (e) (_ (8) (9) (10) (11)

Crude O11(million cubic m(_ter_)

_982 t3 2 356 9 287 9 ,558 '_008 32 4 30 / _63 g 469 0 4,429 _ 24,q3
1983 133 4468 2065 3_36 _000 167 302 1469 480 _ 4.4095 196

!984 253 5838 195 I 4_40 i183 385 25 1 181 9 4828 4,5226 ,!!3 t

1985 681 4828 2288 3221 180 134 269 I'383 1852 451/8 48
198fl 90 4331 297 1 _450 644 76 _29 849 412 ! 42;50 2428

1987 3? 2 586 2 248 0 405 4 16 9 _5 3 _7 6 09 8 456 8 4,333 4 58 4

1988 578 426 7 194 I 2904 F64 11 3 202 8/9 4469 4.2f_48 688

1989 339 4;?89 2_70 2458 81 7 1i8 143 _38 411 I 4,2,133 5_ 5

1990 137 3948 _590 2495 /25 156 21 5 096 3983 4 ir/'4 I 392

_99_ 259 3334 2979 6_ 4 580 154 146 880 3994 3,924 1 2500

1992 461 2868 t700 !629 622 13 t35 /tO 388.9 31 52 1489

Dry Natural Gall (billion cubic meters)

t982 6733 560 53 541,65 80 21 236 4;? 7609 96 82 409 33 495 71 5/106 t9 6 1t

1983 87,50 498 43 498 86 8707 195 64 4457 83 96 324 17 4470t 5610 36 3583

1984 63 45 505 20 41660 25 15 235 00 71 81 7_ 06 382 87 48685 5591 53 78 83
1985 4837 53! 65 46168 21 60 20300 2829 8382 315 il 45264 5.47560 11593

!986 3738 60227 501 12 13853 17t 74 31 12 50 15 25301 44203 542511 5049

1987 35.91 496 31 40298 12924 129 89 30,84 4245 203 t8 456 30 5,301 23 123 88

1988 6709 661 68 el ,088 13 .364 38 192 64 4638 ,5406 293 08 47204 84,_'5/91 54332

1989 85,33 765 30 669 50 17113 179 S0 4106 83 51 284 07 48091 4,732 20 2fl71

1990 44,08 537.48 38066 200.90 225.18 5675 68 30 350 23 48798 4,795 35 .63.15
_991 8382 563 22 438 17 208 87 144 3 24 0t 4542 213 56 487_ 1 4,730 67 64.68

1992 6329 511 26 33873 23582 132 38 18.38 48.82 19958 493 36 46?2 l_ 5196

1982 476 1289 1323 44 2 596 It 8 17,3 94 7 1146 t,1480 +24,3
1983 135.2 134I 124,2 1457 51 0 11 I 151 778 1153 1,2562 _!082

1984 196 1377 115t 30 553 87 153 103 t234 1,215,1 41 1

1985 67 8 1440 118 3 935 ,53.6 70 13,5 74 I 119 / 1,2630 ,_479

1986 583 1638 128,3 938 418 54 ti 4 586 1!73 1,2981 351

1987 388 134 7 1043 612 339 62 81 488 1188 12953 28

1988 18 1857 1t3,7 738 426 65 11 4 605 1199 1,3097 ._44
1989 440 t81 7 1622 24 5 41 2 13 2 11 8 66 2 116 2 !,2352 14 5

t990 132 13_ 5 963 220 475 82 11 6 653 1164 t206 1 29 1

1991 37 ! 131 2 1t05 578 30.0 40 8'1 42 _' I_99 1,186.7 .194

1992 358 128,1 866 77 3 302 32 102 43 6 1229 1,1846 2 1

alncludes operator reported corrections for year 1981 After 1981 operators included corrections with revisions Adjustments included any
necessary changes to maintain an exact line balance for each year

Revisions and adjustments = Col t , Col 2 Col 3
CTotal discoveries = Col 5 + Col 6 + Col 7

dproved reserves = Col 10 from prior year + Col 4, Col 8 Col 9

CAn unusually large revision decrease to North Slope dry natur31 gas reserves was made in 1988 It recognizes some 696,59 billion
cubic meters of downward revisions reported during prior years by operators because of economic and market tend tions EIA in previous
years carried these reserves in the proved category

Notes = Old means discovered in a prior year =New means discovered duringthe report year. The production estimates in this table
are based on data reported on Form EIA23 Annual Survey of Domestic Oil andGas Reserves and Form EIA64A "Annual Report of the
Origin of Natural Gas Liquids Production They may differ from the official Energy Information Administration production data for crude oil
natural gas and natural gas liqu ds for 1992 contained in the publications Petroleum Supply Annual 1992 DOE/EIA 0340(92) and Natural
Gas Annual 1992 DOE/EIA 0131(92) • The following conversion factors were used to convert data in Columns 2 3 5 6 7 9 and 10
barrels = 0 1589873 per cubhc meter cubic feet = 0,02831685 per cubic meter = Number of decimal digits varies in order to accurately
reproduce corresponding equivalents shown on Table 1

Source US Crude Oil Natural Gas and Natural Gas Liqutds Reserves 1982 through 1991 annual reports DOE/EIA 0216 {xx}
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Appendix D

Historical Reserves Statistics

'l'hc.,_carc ,,;_'k'_:tcdhist_ri_:aldata l)r_'st'nk,d at the.'Statcand Natl_)nai i_.,v_.,I.All hl,q_.k;ll slatlsll_:SirlL'lud_.'dh_tw.'ilr_.'v..l_l) '
b_:_'nl)ublishcd in IhL'alHitlal rclx)rts _1_!()?'7 lt|rl)u_h i()_,_1_1 lt|c lilA l}uhli_:_lli(_l_1',_,t' "red,' ()fl, N_tlltr_tt(;_l,_,(:it# N_flur_ll
(;_l,_I.iv.ld,_ lt_'._,,rvc'_,l)()l! I'_IA.()2i6, rcl_.rL'm'L',__ thn,_l_h 22,

Not_,s:.i.iquid v_)lumcszm,m mll!i_)n hi_rrcl,,,_142 I iS. _alh._s. .( ;as ,,'_flumc_.ar_:m t.11_._ _.'lli_i_.:ic_.'l(lk'h, at 14.?_ pnia
_lmt61)' F:_lhrcnhcil..NA _lpl)carsii_ lhis ai'_l)_.,mtixwh_.,r_,vcrd:ll_lar,: m)l ava,lal_k'_.' arc v_ilhh_.'ldI(_av_)iddin_.:h_sur_:_f dalai

whk_h may Ix. I)r()priclar), .All a_lcrisk 1")marks II'l_,_.,t'Slilll_lll'_ ;.IS_l_'i_,tlC{I wilh '_aml}litl_ errors (_)_Wr_'ctll _:('mlidctk:_.,
int_'rvai).RrcalcrIhan 2() I)_.'n:cnl_)IIh¢ value _'_limatcd.

....... Dry , Natural . Dry N_tural
Crude O11 Naturm Oaa Crude O11 Natural (ilse

Crude O11 Indicated Gas Llqulde Crude O11 Indlcated Oas L_.lquldl
Proved Additlonal Proved Proved Proved Addltlonal Proved Provso

Year Reserves Reserves Reserves Reserves Year Reserves Reserves Reserves Reserves

Alabama Alaska
i_97_7......................._s o .... r:,3o NA '_91_7 B.,,.',_ 8,,.6 ::}2,_,,._..... NA
1978 '74 0 514 NA 1978 9,384 398 32,045 NA

1980 54 NA 636 226 1980 8,751 0 33,382 !!

lg82 54 NA a648 193 1982 7,406 60 34,gg0 g
1983 51 NA a785 216 1983 7.307 576 34,283 8
1984 "68 NA ag61 200 19B4 7,563 369 34,476 lg
1985 69 NA a821 182 1985 7,056 379 33,847 383
lgB6 55 20 b951 !77 1986 61875 902 32,664 381
_g_7 ss _o _'B,_ _66 _gBZ 7,_z, s66 s_,_s ,_B
1988 54 20 b809 166 198B 6,959 431 9,078 401
1989 43 20 b819 168 1989 6,674 750 8,939 380
1990 44 <1 c4,125 170 1990 6 524 g6g 9,300 340
1gg1 43 <1 c5,414 145 1991 6,083 1,456 9,553 360
1992 41 0 c5,802 171 1992 6,022 1,33t 9,638 347

nshoroonly,off.here_nclududin Loul_,iana NoteSo(_1eBBChapter4dl._cur,_on"AlaskanNorthSlope
Onshoreonly:ofl._horeincludud_nFuderalOffshore}Gulfof N_.lturalGasRe_()rv(_s"

Me,ice(Louisiana)
"includesStateOffshore2,519Bcfin leg0:3,t91 Be!in 1991

3,233Bcf in lg92
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. Dry Natural .Dry . Natural
Crude O11 NatUral Gas Crude O11 NatUral Gee

Crude OII Indicated Gas Llquide Crude OII Indicated Gas L_lqutde
Proved Additional Proved Proved Proved Addltlonnl Proved Proved

Year Reserves Reserves Reserves Reserves Year Reserves Reserves Reserves Reserves

.......................................................Arkaneae.................................... caiif0rnla. CoastalRegl0nOnAh0re.....................
1977 116 17 1,660 NA 1977 679 NA 334 NA
t978 111 8 !,681 NA 1978 602 NA 350 NA
1979 107 8 t,703 17 1979 578 NA 365 22
1980 107 11 1,774 16 1980 652 NA 299 23
1981 113 11 i,801 16 1981 62! NA 306 14
1982 107 4 1,958 15 t982 580 NA 362 18
1983 120 4 2,069 11 1983 559 NA 381 17
1984 114 6 2,227 12 1984 628 i40 265 15
1985 97 11 2,019 11 1985 631 152 256 16
1986 88 9 1,992 16 1986 592 164 255 15
1987 62 0 1,997 16 1987 625 298 238 13
1988 77 _t 1,986 13 1988 576 299 215 13
1989 66 1 1,772 9 1989 731 361 224 11
1990 60 1 1,73t 9 1990 588 310 217 12
1991 '70 0 1,669 5 1991 554 327 216 12
1992 58 <1 1,750 4 1992 522 3i7 203 10

1977 5,005 1,O47 4,737 NA 1977 910 NA 255 NA
1976 4,974 966 4,947 NA 1978 493 NA 178 NA
1979 5,265 960 5,022 111 1979 513 NA 163 10
1980 5,4_0 891 5,414 120 1980 454 NA 193 15
1981 5,441 660 5,617 82 1981 412 NA !54 6
1982 5,405 616 5,552 154 1982 370 NA 96 6
1983 5,348 576 5,781 151 1963 343 NA 107 6
1984 5,707 674 5,554 .141 1984 373 126 156 5
1965 d4,810 590 d4,325 d146 1985 420 86 181 6
1986 d4,734 d616 d3,928 d134 1986 330 66 142 8
1987 d4,709 dl,493 d3,740 d130 1987 361 105 148 8

t966 _4,879 dl,440 d31519 d123 1988 391 106 151 71989 :4,816 dl,606 d3,374 d113 1989 342 32 137 4
1990 d4,658 dl,425 d3,185 dr05 1990 316 3 106 5
1991 d4,217 dl,471 d3,004 d92 1991 272 4 115 4
1992 d3,893 dl,299 d2,778 d99 1992 236 4 97 5

dExcludesFederaloffshore;now0ncludedin FoderalOffshore
Pacific(California)
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. Dry Natural . Dry Natural
Crude Oil Natural Gas Crude Oil Natural Gas

Crude OII Indicat,._d Gas Liquids Crude Oil Indicated Gas Liquids
Proved Additio/l.,l Proved Proved Proved Additional Proved Proved

Year Reserves Reserves Reserves Reserves Year Reserves Reserves Reserves Reserves

California - San Joaquin Basin Onshore California - State Offshore .

1977 2,965 NA 3,784 NA 1977 181 NA 114 NA
1978 3,099 NA 3,960 NA 1978 519 NA 213 NA
1979 3,294 NA 3,941 77 1979 632 NA 231 2
1980 3,360 NA 4,344 81 1980 604 NA 164 1
1981 3,225 NA 4,163 57 1981 NA NA NA NA
1982 3,081 NA 3,901 124 1982 NA NA NA NA
1983 3,032 NA 3,819 117 1983 NA NA NA NA
1984 3,197 384 3,685 105 1984 NA 25 NA NA
1985 3,258 350 3,574 120 1985 501 0 314 4
1986 3,270 368 3,277 109 1986 542 18 254 2
1987 3,208 1,070 3,102 107 1987 515 18 252 2
1988 3,439 1,029 2,912 101 1988 473 6 24.1 2
1989 3,301 1,210 2,782 95 1989 442 5 231 3
1990 3,334 1,109 2,670 86 1990 420 3 192 2
1991 3,126 1,139 2,614 75 1991 265 1 59 1
1992 2,898 977 2,415 83 1992 237 1 63 1

California-State and Federal Offshore California - Federal Offshore

1977 451 NA 364 NA 1977 270 NA 250 NA
1978 780 NA 457 NA 1978 261 NA 246 NA
1979 880 NA 553 2 1979 248 NA 322 0
1980 1,004 NA 578 1 1980 400 NA 414 0
1981 1,183 NA 994 5 1981 NA NA NA NA
1982 1,374 NA 1,193 8 1982 NA NA NA NA
1983 1,414 NA 1,474 11 1983 NA NA NA NA
1984 1,50° 25 1,448 16 1984 NA 0 NA NA
1985 1,492 2 1,433. 16 1985 991 2 1,119 12
1986 1,516 19 1,579 17 1986 974 1 1,325 15
1987 1,552 20 1,704 19 1987 1,037 2 1,452 17
1988 1,497 6 1,793 23 1988 1,024 0 1,552 21
1989 1,429 5 1,727 28 1989 987 0 1,496 25
1990 1,382 3 1,646 20 1990 962 0 1,454 18
1991 1,050 1 1,221 19 1991 785 0 1,162 18
1992 971 1 1,181 21 1992 734 <1 1,118 20
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_ Dry Natural . Dry Natural
Crude OII Natural Gas Crude OII Natural Gas

Crude OII Indicated Gas Liquids Crude Oil Indicated Gas Liquids
Proved Additional Proved Proved Proved Additional Proved Proved

Year Reserves Reserves Reserves Reserves Year Reserves Reserves Reserves Reserves

Colorado Illinois

1977 230 73 2,512 NA 1977 "150 1 NA NA
1978 194 75 2,765 NA 1978 "158 1 NA NA
1979 159 43 2,608 177 1979 "136 1 NA NA
1980 "183 46 2,922 194 1980 113 2 NA NA
1981 147 47 2,961 204 1981 129 1 NA NA
1982 169 100 3,314 186 1982 150 1 NA NA
1983 186 113 3,148 183 1983 135 1 NA NA
1984 198 119 *2,943 155 1984 153 1 NA NA
1985 198 119 2,881 173 1985 136 1 NA NA
1986 207 95 3,027 148 1986 135 1 NA NA
1987 272 67 2,942 !66 1987 153 5 NA NA
1988 257 67 3,535 181 1988 143 <1 NA NA
1989 359 8 4,274 209 1989 123 <1 NA NA
1990 305 8 4,555 169 1990 131 0 NA NA
1991 329 33 5,767 197 1991 128 52 NA NA
1992 304 34 6,198 226 1992 138 0 NA NA

Florida Indiana

1977 213 1 151 NA 1977 *20 0 NA NA
1978 168 1 119 NA 1978 *29 0 NA NA
1979 128 1 77 21 1979 *40 0 NA NA
1980 134 1 84 27 1980 23 0 NA NA
1981 109 1 69 NA 1981 23 0 NA NA
1982 97 1 64 17 1982 28 1 NA NA
1983 78 4 49 11 1983 34 3 NA NA
1984 82 2 65 17 1984 *33 2 NA NA
1985 77 2 55 17 1985 *35 2 NA NA
1986 67 2 49 14 1986 *32 2 NA NA
1987 61 0 49 9 1987 23 2 NA NA
1988 59 0 51 16 1988 *22 0 NA NA
1989 50 0 46 10 1989 *16 0 NA NA
1990 42 0 45 8 1990 12 0 NA NA
1991 37 0 38 7 1991 "16 0 NA NA
1992 36 0 47 8 1992 17 0 NA NA
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Dry . Natural _ Dry Natural
Crude OII Natural Gas Crude OII Natural Gas

Crude OII Indicated Gas Liquids Crude OII Indicated Gas Liquids
Proved Additional Proved Proved Proved Additional Proved Proved

Year Reserves Reserves Reserves Reserves Year Reserves Reserves Reserves Reserves

Kansas Louisiana - Total

1977 *349 3 11,457 NA 1977 3,600 139 57,010 NA
1978 303 3 10,992 NA 1978 3,448 143 55,725 NA
1979 *377 3 10,243 402 1979 2,780 76 50,042 1,424
1980 310 2 9,508 389 1980 2,751 62 47,325 1,346
1981 371 2 9,860 409 1981 2,985 50 47,377 1,327
1982 378 13 9 724 302 1982 2,728 49 e44,916 1,295
1983 344 13 9 553 443 1983 2,707 45 e42,561 1,332
1984 377 2 9 387 424 1984 2.661 55 e41,399 1.188
1985 423 <1 9 337 373 1985 f883 35 f14,038 f546
1986 312 <1 10 509 440 1986 f826 f47 f12,930 f524
1987 357 <1 10494 462 1987 f807 f56 f12,430 f525
1988 327 <1 10 104 345 1988 f800 f69 !12,224 !517
1989 338 3 i0 091 329 1989 f745 f63 f12,516 !522
1990 321 <1 9 614 313 1990 f705 f22 !11,728 f538
1991 300 <1 9 358 428 1991 f679 f44 f10,912 f526
1992 310 0 9 681 444 1992 f668 f35 f9,780 f495

lncludesStateandFederaloffshoreAlabama.
ExcludesFederaloffshore;nowincludedin FederalOffshore-

Gulfof Mexico(Louisiana).

Kentucky Louisiana- NoNh
1977 30 0 451 NA 1977 244 78 3,135 NA
1978 *40 0 545 NA 1978 255 78 3,203 NA
1979 25 0 468 26 1979 216 NA 2,798 96
1980 *35 12 508 25 1980 248 NA 3,076 95
1981 29 13 530 25 1981 "317 NA 3,270 99
1982 *36 13 551 35 1982 *240 NA 2,912 85
1983 35 12 554 31 1983 223 NA 2,939 74
1984 "41 0 613 24 1984 165 9 2,494 57
1985 *42 0 766 27 1985 196 5 2,587 65
1986 "31 0 841 29 1986 160 7 2,515 57
1987 25 0 909 23 1987 175 3 2,306 50
1988 *34 0 923 24 1988 154 23 2,398 56
1989 33 0 992 16 1989 123 22 2,652 60
1990 33 0 1,016 25 1990 120 <1 2,588 58
1991 "31 0 1,155 24 1991 127 <1 2,384 59
1992 34 0 1,084 32 1992 125 <1 2,311 60
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. Dry Natural . Dry Natural
Crude OII Natural Gas Crude OII Natural Gas

Crude Oil Indicated Gas Liquids Crude Oil Indicated Gas Liquids
Proved Additional Proved Proved Proved Additional Proved Proved

Year Reserves Reserves Reserves Reserves Year Reserves Reserves Reserves Reserves

Louisiana - South Onshore Michigan
1977 1,382 46 18,580 NA 1977 *233 0 "1 386 NA
1978 1,242 38 17,755 NA 1978 *220 9 "1 422 NA
1979 682 NA 13,994 676 1979 159 23 1204 112
1980 682 NA 13,026 540 1980 *205 14 '1 406 112
1981 642 NA 12,645 544 1981 *240 17 1 118 102
1982 611 NA 11,801 501 1982 184 34 1 084 97
1983 569 NA 11,142 527 1983 209 48 1 219 105
1984 585 20 10,331 454 1984 180 46 1 112 84
1985 565 16 9,808 442 1985 191 37 985 67
1986 547 30 9,103 428 1986 146 34 1,139 88
1987 505 22 8,693 429 1987 151 27 1,451 111
1988 511 35 8,654 421 1988 132 27 1,323 99
1989 479 30 8,645 411 1989 128 8 1,342 97
1990 435 11 8,171 431 1990 124 3 1,243 81
1991 408 33 7,504 417 1991 119 0 1,334 72
1992 417 26 6,693 380 1992 102 0 1,223 68

Louisiana - State Offshore Mississippi
1977 1,974 15 35,295 NA 1977 241 9 1 437 NA
1978 1,951 27 34,767 NA 1978 *250 27 1 635 NA
1979 1,882 14 33,250 652 1979 238 24 1 504 16
1980 1,821 13 31,223 711 1980 202 36 1 769 20
1981 2,026 16 31,462 684 1981 209 93 2 035 18
1982 1,877 21 e30,203 709 1982 223 85 1 796 18
1983 1,915 15 e28,480 731 1983 205 77 1596 19

1984 11911 27 e,_8,574 E_77 1984 201 50 1491 151985 122 2 !1,643 39 1985 184 53 1360 12
1986 !119 !10 fl,312 f39 1986 199 16 1300 11
1987 f127 f22 fl,431 f46 1987 202 12 1220 11
1988 f135 fll f1,172 f40 1988 221 10 1,143 12
1989 f143 fll fl,219 f51 1989 218 6 1,104 12

1990 f150 111 f969 f49 1990 227 8 1,126 11
1991 f144 11 fl.024 f50 1991 194 8 1,057 10
1992 f126 f9 f776 f55 1992 165 7 869 9

lncludesStateandFederaloffshoreAlabama.
ExcludesFederaloffshore;nowincludedin FederalOffshore-

Gulfof Mexico(Louisiana).
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. Dry . Natural .Dry . Natural
Crude Oii Natural Gas Crude OII Natural Gas

Crude OII Indicated Gas Liquids Crude OII Indicated Gas Liquids
Proved Additional Proved Proved Proved Additional Proved Prove(]

Year Reserves Reserves Reserves Reserves Year Reserves Reserves Reserves Reserves

Montana New Mexlco - Total

1977 175 27 *887 NA 1977 605 97 12,000 NA
1978 158 27 926 NA 1978 579 90 12,688 NA
1979 152 38 825 10 1979 563 77 13,724 530
1980 179 13 "1,287 16 1980 547 58 13,287 541
1981 186 11 '1,321 11 1981 555 93 13,870 560
1982 216 6 847 18 1982 563 76 12,418 531
1983 234 8 896 19 1983 576 75 11,676 551
1984 224 4 802 18 1984 660 87 11,364 511
1985 232 3 857 2! 1985 688 99 10,900 445
1986 248 27 803 16 1986 644 225 11,808 577
1987 246 <1 780 16 1987 654 235 11,620 771
1988 241 0 819 11 1988 661 241 17,166 1,023
1989 225 <1 867 16 1989 665 256 15,434 933
1990 221 0 899 15 1990 687 256 17,260 990
1991 201 0 831 14 1991 721 275 18,539 908
1992 193 0 859 12 1992 757 293 18,998 1,066

Nebraska New Mexico - East

1977 22 0 NA NA 1977 576 95 3,848 NA
1978 30 1 NA NA 1978 554 88 3,889 NA
1979 25 0 NA NA 1979 542 77 4,031 209
1980 *46 0 NA NA 1980 518 58 3,530 209
1981 41 0 NA NA 1981 522 93 3,598 214
1982 *32 0 NA NA 1982 537 76 3,432 209
1983 44 0 NA NA 1983 542 75 3,230 232
1984 *46 0 NA NA 1984 625 87 3,197 221
1985 42 0 NA NA 1985 643 98 3,034 209
1986 *45 7 NA NA 1986 593 225 2,694 217
1987 33 0 NA NA 1987 608 230 2,881 192
1988 42 0 NA NA 1988 621 235 2,945 208
1989 32 0 NA NA 1989 619 252 3,075 196
1990 26 0 NA NA 1990 633 253 3,256 222
1991 26 0 NA NA 1991 694 275 3,206 205
1992 26 0 NA NA 1992 731 293 3,130 223
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Dry Natural Dry Natural
Crude OII Natural Gas Crude Oii Natural Gee

Crude OII Indicated Gas Liquids Crude OII Indicated Gas Liquids
Proved Additional Proved Proved Proved Additional Proved Proved

Year Reserves Reserves Reserves Reserves Year Reserves Reserves Reserves Reserves

New Mexlco -West NoMh Dakota

1977 *29 2 8,152 NA 1977 155 10 361 NA
1978 *25 2 8,799 NA 1978 162 4 374 NA
1979 21 0 9,693 321 1979 211 6 439 47
1980 *29 0 9,757 332 1980 214 6 537 61
1981 *33 0 10,272 346 1981 223 8 581 68
1982 26 0 8,986 322 1982 237 8 629 71
1983 34 0 8,446 319 1983 258 53 600 69
1984 35 0 8,167 290 1984 260 54 566 73
1985 45 1 7,866 236 1985 255 34 569 74
1986 51 0 9,114 360 1986 218 35 541 69
1987 46 5 8,739 579 1987 215 33 508 67
1988 40 6 14,221 815 1988 216 39 541 52
1989 46 4 12,359 737 1989 246 31 561 59
1990 54 3 14,004 768 1990 285 0 586 60
1991 27 0 15,333 703 1991 232 4 472 56
1992 26 0 15,868 843 i992 237 3 496 64

New York Ohio

1977 NA NA 165 NA 1977 *74 0 495 NA
1978 NA NA 193 NA 1978 69 0 684 NA
1979 NA NA 211 0 1979 *82 0 '1,479 0
1980 NA NA 208 0 1980 "116 0 '1,699 0
1981 NA NA *264 0 1981 "112 0 965 0
1982 NA NA 229 NA 1982 111 0 1,141 NA
1983 NA NA 295 NA 1983 130 0 2,030 NA
1984 NA NA 389 NA 1984 '116 0 1,541 NA
1985 NA NA *369 NA 1985 79 0 1,331 NA
1986 NA NA *457 NA 1986 72 0 1,420 NA
1987 NA NA 410 NA 1987 66 0 1,069 NA
1988 NA NA 351 NA 1988 64 0 1,229 NA
1989 NA NA 368 NA 1989 56 0 1,275 NA
1990 NA NA 354 NA 1990 65 0 1,214 NA
1991 NA NA 331 NA 1991 66 0 1,181 NA
1992 NA NA 329 NA 1992 58 0 1,161 NA
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_ Dry Natural Dry . Natural
Crude OII Natural Gas Crude Oii Natural Gas

Crude OII Indioated Gas Liquids Crude OII Indicated Gee L_lquld8
Proved Additional Proved Proved Proved Additional Proved Provea

Year Reserves Reserves Reserves Reserves Year Reserves Reserves Reserves Reserves

Oklahoma Texas - Total

1977 1,109 69 13,889 NA 1977 9,751 637 56,422 NA
1978 979 33 14,417 NA 1978 8,911 533 55,583 NA
1979 1,014 35 13,816 583 1979 8,284 471 53,021 2,482
i980 930 27 13,138 604 1980 8,206 384 50,287 2,452
i981 950 43 14,699 631 1981 8,093 459 50,469 2,646
1982 971 25 16,207 745 1982 7,616 377 49,757 2,771
1983 931 27 16,211 829 1983 7,539 421 50,052 3,038
1984 940 40 16,126 769 1984 7 557 735 49,883 3,048
1985 935 37 16,040 826 1985 g7 782 609 g41,775 g2,981
1986 874 35 16,685 857 1986 g7 152 1,270 g40,574 g2,964
1987 788 56 16,711 781 1987 g7 112 1,028 g38,711 g2,822
1988 796 79 16,495 765 1988 g7 043 1,099 g38,167 g2,617
1989 789 63 15,916 654 1989 g6 966 805 g38,381 g2,563
1990 734 37 16,151 657 1990 g7 106 618 g38,192 g2,575
1991 700 54 14,725 628 1991 g6 797 756 g36,174 g2,493
1992 698 54 13,926 629 1992 g6 441 g612 g35,093 g2,402

gExcludesFederalOffshore;nowincludedin FederalOffshore-
GulfofMexico(Texas).

Pennsylvania Texas - RRC District 1
1977 *57 0 769 NA 1977 '174 0 1,319 NA
1978 27 0 899 NA 1978 111 2 986 NA
1979 33 0 't,515 1 1979 110 0 919 23
1980 35 0 951 0 1980 *150 0 829 24
1981 32 0 '1,264 0 1981 127 5 '1,022 26
1982 37 0 1,429 NA 1982 129 6 892 29
1983 41 0 1,882 NA 1983 165 6 1,087 43
1984 *40 0 1,575 NA 1984 173 4 838 39
1985 *38 0 '1,617 NA 1985 177 8 967 40
1986 *26 0 '1,560 1 1986 144 1 913 35
1987 26 0 1,647 NA 1987 143 1 812 27
1988 *27 0 2,072 NA 1988 136 1 1,173 30
1989 26 0 1,642 NA 1989 139 1 1,267 25
1990 22 0 1,720 NA 1990 252 0 1,048 26
1991 15 0 1,629 NA 1991 227 0 1,030 28
1992 16 0 1,528 NA i992 185 0 933 27
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_ Dry Natural . Dry Natural
Crude OII Natural Gas Crude Oil Natural Gas

Crude OII Indicated Gas Liquids Crude OII indicated Gas L_lquids
Proved Additional Proved Proved Proved Additional Proved Proved

Year Reserves Reserves Reserves Reserves Year Reserves Reserves Reserves Reserves

Texas. RRC District 2 Onshore Texas - RRC District 4 Onshore

1977 395 80 3,162 NA 1977 145 7 9,621 NA
1978 334 1 2,976 NA 1978 123 3 9,031 NA
1979 292 1 2,974 64 1979 113 4 8,326 248
1980 252 1 2,502 64 1980 96 3 8,130 252
1981 229 1 2,629 88 1981 97 6 8 004 260
1982 206 0 2,493 75 1982 87 7 8 410 289
1983 192 0 2,534 99 1983 96 3 8 316 292
1984 192 <1 2,512 103 i984 99 3 8525 295
1985 168 0 2,358 100 1985 08 2 8 250 269
1986 148 <1 2,180 89 1986 87 2 8 274 281
1987 137 0 2,273 102 1987 80 2 7 490 277
1988 117 0 2,037 92 1988 65 1 7 029 260
1989 107 0 1,770 72 1989 77 <1 7 111 260
1990 91 0 1,737 80 1990 67 <1 7 475 279
1991 90 0 1,393 75 1991 52 <1 7,048 273
1992 86 0 1,389 80 1992 50 <1 6,739 272

Texas - RRC District 3 Onshore Texas - RRC District 5

1977 937 33 7,519 NA 1977 68 0 931 NA
1978 794 22 7,186 NA 1978 *68 0 "1,298 NA
1979 630 32 6,315 231 1979 55 1 1,155 34
1980 581 11 5,531 216 1980 52 0 1,147 44
1981 552 11 5,292 230 1981 49 0 1,250 49
1982 509 22 4,756 265 1982 45 0 1,308 53
1983 517 27 4,680 285 1983 42 0 1,448 73
1984 522 25 4,708 270 1984 36 <1 1,874 74
1985 471 6 4,180 260 1985 *59 1 2,058 77
1986 420 3 3,753 237 1986 *53 1 2,141 86
1987 386 4 3,632 241 1987 54 0 2,119 88
1988 360 16 3,422 208 1988 48 0 1,996 81
1989 307 11 3,233 213 1989 46 0 1,845 80
1990 275 13 2,894 181 1990 47 0 1,875 81
1991 300 28 2,885 208 1991 46 0 1,863 71
1992 304 27 2,684 211 1992 56 0 1,747 71
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Dry . Natural Dry . Natural
Crude OII Natural Gas Crude OII Natural Gas

Crude OII Indloated Gas L_lqulds Crude OII Indloated Gas Liquids
Proved Additional Proved Proved Proved Additional Proved Proved

Year Reserves Reserves Reserves Reserves Year Reserves Reserves Reserves Reserves

Texas - RRC District 6 Texas. RRC District 7C

1977 1,568 12 3,214 NA 1977 191 NA 2,831 NA
1978 1,444 3 3,240 NA 1978 202 NA 2,821 NA
1979 1,177 6 3,258 272 1979 206 NA 2,842 182
1980 1,115 6 4,230 321 1980 207 NA 2,378 135
1981 1,040 7 4,177 308 1981 230 NA 2,503 i86
1982 947 6 4,326 278 1982 229 NA 2,659 199
1983 918 5 4,857 342 1983 228 NA 2,568 219
1984 889 5 4,703 298 1984 240 24 2,866 233
1985 851 4 4,822 293 1985 243 21 2,914 256
1986 750 2 4,854 277 1986 213 22 2,721 246
1987 733 3 4,682 264 1987 220 25 2,708 243
1988 685 5 4,961 263 1988 212 31 2,781 238
1989 631 4 5,614 266 i989 247 16 3,180 238
1990 605 6 5,753 247 1990 274 8 3,514 256
1991 504 7 5,233 243 1991 25_ 9 3,291 241
i992 442 7 5,317 251 1992 2 , 33 3,239 289

Texas - RRC District 7B Texas - RRC District 8

1977 250 NA 699 NA 1977 2,915 127 11,728 NA
1978 190 NA 743 NA 1978 2,795 102 11,093 NA
1979 208 NA "751 64 1979 2,686 88 10,077 505
1980 196 NA *745 85 1980 2,597 86 9,144 498
1981 254 NA 804 102 1981 2,503 105 8,546 537
1982 199 NA 805 105 1982 2,312 75 8,196 588
1983 217 NA 1,027 133 1983 2,350 .99 8,156 681
1984 218 62 794 106 1984 2,342 363 7,343 691
1985 239 63 708 104 1985 2,333 325 7,330 665
1986 193 64 684 109 1986 2,183 592 7,333 717
1987 200 46 697 92 1987 2,108 399 6,999 640
1988 205 42 704 98 1988 2,107 412 7,058 547
1989 204 11 459 73 1989 2,151 366 6,753 554
1990 198 8 522 76 1990 2,152 282 6,614 558
1991 184 8 423 82 1991 2,114 328 6,133 477
1992 163 11 455 68 1992 2,013 260 5,924 444
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Dry Natural . Dry . Natural
Crude 011 Natural Oas Crude 011 Natural Oas

Crude OII Indloated Gas Liquids Crude OII Indloatad Gas L_lqulds.
Proved Additional Proved Prove(] Proved Additional Proved Prove(]

Year Reserves Reserves Reserves Reserves Year Reserves Rosarves Reserves Reserves

1977 2,626 29t 1,630 NA 1977 '120 4 7,744 NA
1978 2,439 330 1,473 NA 1978 90 0 7,406 NA
1979 2,371 270 1,055 351 1979 97 2 6,784 375
1980 2,504 196 1,057 290 1980 69 2 6,435 369
1981 2,538 247 1,071 335 1981 107 2 6,229 364
1982 2,481 200 1,041 296 1982 112 2 6,210 391
1983 2,366 203 966 262 1983 105 6 5,919 413
1984 2,413 217 907 282 1984 108 6 5,461 440
1985 2,711 147 958 283 1985 "140 5 5,469 433
1986 2,618 559 845 331 1986 '104 5 5,276 428
1987 2,735 525 876 307 1987 102 2 4,962 417
1988 2,800 569 832 326 1988 99 4 4,830 363
1989 2,754 377 1,074 332 1989 97 3 4,767 342
1990 2,847 285 1,036 354 1990 99 3 4,490 328
i991 2,763 363 1,073 333 1991 95 2 4,589 356
1992 2,599 273 1,239 257 1992 89 <1 4,409 336

Texas. RRC District 9 Texas - State and Federal Offshore

1977 260 28 724 NA 1977 102 0 5,301 NA
1978 190 27 '908 NA 1978 131 1 6,422 NA
1979 200 30 *700 79 1979 139 0 7,865 54
1980 218 37 649 92 1980 149 0 7 510 62
1981 225 34 953 86 1981 142 0 7,989 75
1982 219 17 '1,103 119 1982 141 0 7 558 84
1983 220 18 932 121 1983 123 0 7 562 75
1984 214 25 900 119 1984 111 0 8 452 98
1985 285 27 892 111 1985 119 0 8 129 90
1986 237 19 868 119 1986 103 0 8176 109
1987 206 21 834 115 1987 96 0 7 846 98
1988 202 18 783 106 1988 85 0 7 802 94
1989 200 16 703 94 1989 75 0 7 573 84
1990 193 12 776 104 1990 77 0 7,758 87
1991 162 11 738 i01 1991 67 0 7,150 84
1992 176 1 670 92 1992 197 0 7,344 122

EnergyInformationAdminletratlon/U.S,Crude011,Natural
90 Gas,andNaturalGasLiquidsReserves1992AnnualReport



.Dry , Natural . Dry . Natural
Crude OIi Natural Gas Crude OII Natural Gas

Crude Oii Indicated Gee L_lqulde Crude OII Indicated Gas Llqutde
Proved Additional Proved Prove(] Proved Additional Proved .rove(]

Year Reeervee Roaervee Reeervee Reaervee Year Reeervee Reserves Reeervee Reeervea

Texas. State Offshore Virginia
1977 NA NA NA NA i977 NA NA NA NA
1978 NA NA NA NA 1978 NA NA NA NA
1979 NA NA NA NA 1979 NA NA NA NA
1980 NA NA NA 12 1980 NA NA NA NA
1981 NA NA NA 13 198i NA NA 118 NA
1982 NA NA NA 18 1982 NA NA 122 NA
1983 NA NA NA 11 1983 NA NA 175 NA
1984 NA NA NA 10 1984 NA NA 216 NA
1985 7 0 869 10 1985 NA NA 235 NA
1986 2 0 ;'32 9 1986 NA NA 253 NA
1987 8 0 627 9 1987 NA NA 248 NA
1988 7 0 561 5 1988 NA NA 230 NA
1989 6 0 605 6 1989 NA NA 217 NA
1990 6 0 458 5 1990 NA NA 138 NA
i991 7 0 475 5 1991 NA NA 225 NA
1992 5 0 348 4 1992 NA NA 904 NA

Utah West Virginia
1977 252 6 877 NA 1977 21 0 1,567 NA
1978 188 7 925 NA 1978 '30 0 1,634 NA
1979 201 NA 948 59 1979 *48 0 1,558 74
1980 198 NA 1 201 127 1980 30 8 '2,422 97
1981 190 NA 1 912 277 1981 30 8 1,834 85
i982 173 NA 2 161 (h) 1982 48 8 2,148 79
1983 187 NA 2 333 (h) 1983 49 0 2,194 91
1984 172 8 2 080 (h) 1984 *76 0 2,136 80
1985 276 13 1 999 (h) 1985 40 0 2,058 85
1986 269 14 1 895 (h) 1986 37 0 2,148 87
1987 284 22 1 947 (h) 1987 34 0 2,242 87
1988 260 21 1 298 (h) 1988 33 0 2,306 92
1989 246 50 1 507 (h) 1989 30 0 2,201 100
1990 249 44 1 510 (h) 1990 '31 0 2,207 86
1991 233 66 1 702 (h) 1991 26 0 2,528 103
1992 217 65 1 830 (h) 1992 27 0 2,356 97

hlncludedwithWyoming,
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. Dry Natu-ral .....................................................................................................-Dry-_ ............-Natur_i-
Crude Oii NatUral Gas Crude OII Natural Gee

Crude OIi indicated Gas Liquids Crude OII Indicated 01as L_lqulde
Proved Additional Proved Proved Proved Additional Proved PrOVed

Year Reserves Reserves Reserves Reserves Year Reserves Reserves Reserves Reserves

Wyoming Mlecellaneoue

1977 851 31 6,305 NA 1977 23 0 102 NA
1978 845 36 7,211 NA 1978 24 0 109 NA
1979 841 40 7,526 285 1979 22 1 "153 2
1980 928 28 9,100 341 1980 *38 0 t76 3
1981 840 53 9,307 384 1981 40 7 191 21
1982 856 58 9,758 t681 1982 33 0 69 4
1983 957 61 10,227 1789 1983 30 8 78 5
1984 954 71 10,482 t860 1984 23 0 75 5
1985 951 18 10,617 !949 1985 35 0 76 3
1986 849 126 9,756 t950 1986 33 0 133 2
1987 854 27 10,023 t924 1987 30 0 65 4
1988 815 35 10,308 i1,,154 1988 34 0 83 5
1989 825 46 10,744 =,896 1989 39 0 83 5
1990 794 42 9,944 !812 1990 43 1 '70 3
1991 757 24 9,941 !748 1991 42 5 75 8
1992 689 18 10,826 1660 1992 29 0 92 8

tUtahandWyomlngarecomblned Note:Statesincludedmayva_fordifferentrepoMyearsand
hydrocarbon_pes

Federal Offshore-Total Federal Offshore- OulfofMexlco (Louisiana)
1985 2,862 11 _4,492 702 1985 1 759 11 26_13 610
1986 2,715 16 !34,223 681 1986 1 640 14 125,454 566
1987 2,639 21 !31,931 638 1987 1 514 19 23,260 532
1988 2,629 21 !32,264 622 1988 1527 21 23,471 512
1989 2,747 32 132,651 678 1989 1 691 32 24,187 575
1990 2,805 49 31,433 619 1990 1772 49 _22,679 k519
1991 2,620 18 29,448 642 1991 1775 18 ¢21,611 k545
1992 2.569 31 27,767 610 1992 1 643 31 19,65_ k472

JlncludesS_teoffshoreAlabama _ncludesStateandFederaloffshoreAlabama.
Note:Datanottabulatedforyears1977through1984. _lncludesFederaloffshoreAlabama.

No_: Datanottabulatedforyears1977through1984.

Federal Offshore- Pacific (California) Federal Offshore- Gulfof Mexico (Texas)
1985 99t NA 1,119 12 1985 112 0 7,260 80
1986 974 2 1,325 15 1986 101 0 7,444 100
1987 1,037 2 t,452 17 1987 88 0 7,219 89
1988 1,024 0 1,552 21 1988 78 0 7,241 89
1989 987 0 1,496 25 1989 69 0 6,968 78
1990 962 0 1,454 18 1990 71 0 7,300 82
1991 785 0 1,162 18 199! 60 0 6,675 79
1992 734 0 1,118 20 1992 192 0 6,996 118

Note:Datanottabulatedforyears1977through1984. Note;Datanottabulatedforyears1977through1984.
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.Dry . Natural Dry . Natural
Crude OIi NatUral Gas Crude Oil Natural (;lee

Crude OIi Indloated Oil L,Iquldo Crude OIi Indloeted Gee Liquids
Proved Additional Proved Proved Proved Additional Proved Proved

Year Reserves Reserves Reserves Reserves Year Reserves Reeervsa Reserves Reserves

Lower 48 States U.$, Total

1977 23,367 2,168 175,170 NA 1977 31,780 3,014 207,413 NA
1978 21,971 1,964 175,988 NA 1978 31,355 2,362 208,033 NA
1979 20,935 1,878 168,738 6,592 1979 29,810 2,276 200,997 6,615
1980 21,054 1,622 165,639 6,717 1980 29,805 1,622 199,02i 6,728
1981 2i,143 1,594 168,693 7,058 1981 29,426 1,594 201,730 7,068
1982 20,452 1,478 166,522 7,212 1982 27,858 1,478 201,512 7,221
1983 20,428 1,548 165,964 7,893 1983 27,735 2,124 200,247 7,901
1984 20,883 1,956 162,987 7,824 1984 28,446 2,325 197,463 7,843
1985 21,360 1,662 159,522 7,561 1985 28,416 2,041 193,369 7,944
1986 20,014 2,597 158,922 7,784 1986 26,889 3,499 191,586 8,i65
1987 19,878 3,084 153,986 7,729 1987 27,256 3,649 187,211 8,147
1988 19,866 3,169 158,946 7,837 1988 26,825 3,600 168,024 8,238
1989 19,827 2,999 158,177 7,389 1989 26,501 3,749 167,116 7,769
1990 19,730 2,514 160,041d 7,246 i 990 26,254 3,483 169,346 7,586
1991 18,599 2,810 157,509 7,106 1991 24,682 4,266 167,062 7,466
1992 17,723 2,451 155,377 7,i04 1992 23,745 3,782 165,015 7,451
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Table D1. Total U,S. Proved Reeervee of Crude OII, 1976 through 1992
(Million Barrels of 42 U.S, Gallons)

Rsvlslonl b New Reservoir Provedd Change
Revision Revision _nd New Field Dieooverlee Totala Reu,vn from

Adjultments e Inornsle OlOrelelll Adjustment== Extensions Dleeoverleil in Old Fields Discoveries Production 1W31 PriorYear

............................................................!3)...............(4!.............................(e)......... .........(8)................(o)................(!o)...................
U.B.Total

1976 ........ "33,50_

1977 f_40 1,503 t, 11? 346 45) 108 130 794 2_fl67_ 31,780 .1,722
1975 366 2,799 1,409 1,/51_ 444 267 116 8;)1 _,005 31.355 -425

1979 337 ?,438 ;),001 774 4_4 108 !04 636 2,9_5 ;_9,810 .t,545

1980 219 _.883 994 2, 108 512 143 i 4? 86,P _,915 29,805 •5

1981 138 _,15i 880 1,409 750 254 15? _._61 2,949 _g,4_6 -379
1982 83 2;_45 1,81t 351 634 ;)04 193 1,031 _,950 77.858 1,568

1983 46?. _,810 1,299 _,9/3 629 t05 !90 9_4 3,0_0 _7,135 _:23

1984 159 3,6/? 1,2_7 _,004 744 ?4? 158 1,!44 3,037 _8,446 ,711

1985 429 3,037 1,439 _,027 t42 84 ! 69 995 3,052 28,416 _30

1986 5'1 ?,724 ! .869 912 405 48 81 534 _,913 _,889 _,527
1987 233 3.687 1,371 2549 484 _ 11! 69_ 2,873 _7,256 *367

t988 384 _,654 1,221 1_827 355 1t 1_/ 553 2,8t 1 28,525 431

1980 213 2,698 1,365 i,540 5!4 112 90 _'I(_ ?,588 _6,501 .324
1990 86 2,483 _,OO0 i,5fi9 456 98 t35 689 2.505 _6,254 24/

199t 163 2,097 1,8t4 385 365 97 92 554 2,5!2 24.682 , !,512

1992 290 1,804 1,069 1,0_5 391 8 85 484 _.446 23,745 -937

Lower 48 Stifle

1976 ......... e,74,928

1977 f40 1,499 _I 't6 343 496 _f_8 130 794 _,698 _3,367 1,561

1978 .48 1,9C9 t_400 46! 444 !4_ 116 70? _?,559 2_,971 1,396

1979 342 2,404 1.975 77! 424 108 104 636 2,443 20,935 =I ,036

1980 210 2,505 981 !,134 4/9 143 147 /69 _,384 _1,054 .119

198t 216 1,88`/ 8"/8 I,_85 750 254 157 1.161 _,357 _1,143 ,89

198;_ .82 _,146 1.467 602 633 _04 193 !,030 ;_,3;)3 20,452 691
t 983 48;? 2,24? 1,298 1,411 6_5 t 05 190 g_o _,355 20,428 __4

1984 160 _,801 1,214 t,74/ 142 _0? 158 _,I07 2399 _0,883 *455

1985 ,"_L_, ;_,864 _._97 2,028 58t 84 169 834 2,385 _1.360 .4t7

1988 70 2,001 1,642 429 399 48 8 ! 528 2,303 _0,014 .1,346

1987 233 2,566 t,2!3 1,586 294 38 10! _33 2,t55 19,878 i36
1988 359 2,399 1,218 t, 540 340 43 _2I 5 ! 0 ,_,062 19,866 .12

1989 214 2,438 1,325 1,321 342 108 8/ 537 1,903 19,827 .39

1990 ! 51 1,997 9_ I, 152 3"7! 98 135 604 1,853 19,730 97

1991 164 1,898 1,848 214 3;_7 97 87 5_1 _,856 18,599 1,131
1992 29"/ 1,343 1,066 514 279 8 84 371 1,8;_! t ?,723 876

alncludes operator reported corrections for the years 1978 through 1981 After 1981 operators included correction_ with revisions
ONeSof revisions and adjustments = Col. 1., Col 2 _ Col 3
¢Total discoveries = Col 5 • Col 6, Col 7

_lProved reserves = Col 10 from prior year, Col 4 _, Col 8 Col g

_Based on following data onlyyear
Consists only of operator reported corrections and no other adjustments

..... Not applicable

Notes =Old means discovered in a prior year =New means discovered during the report year ='rh,_production estimates in this table are
based on data reported on Form EIA.23, "Annual Survey of Domestic Oil and Gas Reserves," They may differ from the official Energy
information Administration production data for crude oil for 1992 contained in the Petro/eum Supp/y Annua/_992, DOE/EIAO340(92)

Source: U,S, Crude 0i/, Nature? Gas, and Nature? Gas L/quids Reserves, 1977 through 1992 annual reports, DOE/EIA.0216.(822)
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Table D2. Total U.S. Proved Reserves of Dry Natural Gas, 1976 through 1992
(BillionCubic Feet at 14.73 psia and 60° Fahrenheit)

Revisionsb New Reservoir Provedd Change
Revision Revision and New Field Discoveries Totalc Reserves from

Adjustmentsa Increases Decreases Adjustments Extensions Discoveries in Old Fields Discoveries Production 12/31 Prior Year
Year (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

U.S. Total

1976 .......... e2t3,278

1977 f-20 13,691 15,296 -1,625 8,129 3,173 3,301 14,603 18,843 20/,413 -5,865

1978 2,429 14,969 15,994 1,404 9,582 3,860 4,579 18,021 18,805 208,033 +620

1979 -2,264 16,410 16,629 -2,483 8,950 3,188 2,566 14,704 19,257 200,997 -7,036
1980 1,201 16,972 15,923 2,250 9,357 2,539 2,577 14,473 18,699 199,021 -1,976

1981 1,627 16,412 13,813 4,226 10,491 3,731 2,998 17,220 18,737 201,730 +2,709

1982 2,378 19,795 19,340 2,833 8,349 2,687 3,419 14,455 17,506 201,512 -218
1983 3,090 17,602 17,617 3,075 6,909 1,574 2,965 11,448 15,788 200,247 -1,265

1984 -2,241 17,841 14,712 888 8,299 2,536 2,686 13,521 17,193 197,463 -2,784

1985 -1,708 18,775 16,304 763 7,169 999 2,960 11,128 15,985 193,369 -4,094

1986 1,320 21,269 17,697 4,892 6,065 1,099 1,771 8,935 15,610 191,586 -1,783
1987 1,268 17,527 14,231 4,564 4,587 1,089 1,499 7,175 16,114 187,211 -4,375

1988 2,193 23,367 38,427 -12,867 6,803 1,638 1,909 10,350 16,670 g168,024 -19,167

1989 3,013 26,673 23,643 6,043 6,339 1,450 2,243 10,032 16,983 167,116 -908

1990 1,557 18,981 13,443 7,095 7,952 2,004 2,412 12,368 17,233 169,346 +2,230

1991 2,960 19,890 15,474 7,376 5,090 848 1,604 7,542 17,202 167,062 -2,284
1992 2,235 18,055 11,962 8,328 4,675 649 1,724 7,048 17,423 165,015 -2,047

Lower 48 States

1976 ......... el 80,838

1977 f-21 13,689 15,229 -1,561 8,056 3,173 3,301 14,530 18,637 175,170 -5,668

1978 2,446 13,912 14,670 1,688 9,582 3,860 4,277 17,719 18,589 175,988 818

1979 -2,202 15,691 16,398 -2,909 8,949 3,173 2,566 14,688 19,029 168,738 -7,250

1980 1,163 15,881 15,819 1,225 9,046 2,539 2,577 14,162 18,486 165,639 -3,099
1981 1,840 16,258 13,752 4,346 10,485 3,731 2,994 17,210 18,502 168,693 3,054

1982 2,367 17,570 19,318 619 8,349 2,687 3,419 14,455 17,245 166,522 -2,171

1983 3,089 17,296 16,875 3,510 6,908 1,574 2,965 11,447 15,515 165,964 -558

1984 -2,245 16,934 14,317 372 8,298 2,536 2,686 13,520 16,869 162,987 -2,977

1985 -1,349 18,252 15,752 1,151 7,098 999 2,960 11,057 15,673 159,522 -3,465

1986 1,618 21,084 16,940 5,762 6,064 1,099 1,761 8,924 15,286 158,922 -600

1987 1,066 16,809 14,164 3,711 4,542 1,077 1,499 7,118 15,765 153,986 -4,936
1988 2,017 22,571 13,676 10,912 6,771 1,638 1,909 10,318 16,270 158,946 4,960

1989 2,997 26,446 23,507 5,936 6,184 1,450 2,243 9,877 16,582 158,177 -769

1990 1,877 17,916 13,344 6,449 7,898 2,004 2,412 12,314 16,894 160,046 +1,869

1991 2,967 19,095 15,235 6,827 5,074 848 1,563 7,485 16,849 157,509 -2,537

1992 1,946 17,878 11,941 7,883 4,621 649 1,724 6,994 17,009 155,377 -2,132

alncludes operator reported corrections for the years 1978 through 1981 After 1981 operators included corrections with revisions.
bNet of revisions and adjustments = Col. 1 + Col. 2- Col. 3.
CTotal discoveries = Col. 5 + Col. 6 + Col. 7.

dproved reserves = Col. 10 from prior year + Col. 4 + Col. 8 - Col. 9.
eBased on following year data only'.
fConsists only of operator reported corrections and no other adjustments.
gAn unusually 3arge revision decrease to North Slope dry natural gas reserves was made in 1988. It recognizes some 24.6 trillion cubic

feet of downwardrevisions reported during the last few years by operators because of economic and market conditions. EIA in previous years
carried these reserves in the proved category.

- = Not applicable.

Notes: ,Old means discovered in a prior year, ,New means discovered during the report year. ,The production estimates in this table
are based on data reported on Form EIA-23, "Annual Survey of Domestic Oil and Gas Reserves," and Form EIA-64A, "Annual Report of the
Origin of Natural Gas Liquids Production,". They may differ from the official Energy Information Administration production data for crude oil,
natural gas, and natural gas liquids for 1992 contained in the Petroleum Supply Annual 1992, DOE/EIA.0340(92) and the Natural Gas Annual
1992, DOE/EIA-0131(92).

Source: U.S. Crude Oil, Natural Gas, and Natural Gas Liquids Reserves, 1977 through 1992 annual reports, DOE/EIA-0216.{8-22}

Energy Information Admlnistration/U.S. Crude Oil, Natural
Gas, and Natural Gas Liquids Reserves 1992 Annual Report 95



Table D3. Total U.S. Proved Reserves of Wet Natural Gas,After Lease Separation, 1978 through 1992
(Billion Cubic Feet at 14.73psia and 60° Fahrenheit)

Revisionsb New Reservoir Provedd Cha,'ge
Revision Revision and New Field Discoveries Totalc Reserves from

Adjustmentsa Increases Decreases Adjustments Extensions Discoveries in Old Fields Discoveries Production 12/31 Prior Year
Year (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

U.S. Total

1978 ............. e208,033

1979 5,356 17,077 17,300 5,133 9,332 3,279 2,637 15,248 20,079 208,335 +302

1980 1,253 17,668 16,531 2,390 9,757 2,629 2,648 15,034 19,500 206,259 -2,076

1981 2,057 17,156 14,413 4,800 10,979 3,870 3,080 17,929 19,554 209,434 +3,175
1982 2,598 20,596 20,141 3,053 8,754 2,785 3,520 15,059 18,292 209,254 -180

1983 4,363 18,442 18,385 4,420 7,263 1,628 3,071 11,962 16,590 209,046 -208

1984 .2,413 18,751 15,418 920 8,688 2,584 2,778 14,050 18,032 205,984 -3,062

1985 -1,299 19,732 17,045 1,388 7,535 1,040 3,053 11,628 16,798 202,202 .3,782
1986 2,137 22,392 18,557 5,972 6,359 1,122 1,855 9,336 16,401 201,109 -1,093

1987 1,199 18,455 14,933 4,721 4,818 1,128 1,556 7,502 16,904 196,428 -4,681

1988 2,180 24,638 f39,569 -12,751 7,132 1,677 1,979 10,788 17,466 f176,999 -19,429

1989 2,537 27,844 24,624 5,757 6,623 1,488 2,313 10,424 17,752 175,428 -1,571
1990 1,494 19,861 14,024 7,331 8,287 2,041 2,492 12,820 18,003 177,576 +2,148

1991 3,368 20,758 16,189 7,937 5,298 871 1,655 7,824 18,012 175,325 -2,251

1992 2,543 18,906 12,532 8,917 4,895 668 1,773 7,336 18,269 173,309 -2,016

Lower 48 States

1978 .............. e175,988

1979 5,402 16,358 17,069 4,691 9,331 3,264 2,637 15,232 19,851 176,060 +72
1980 1,218 16,577 16,427 1,368 9,446 2,629 2,648 14,723 19,287 172,864 -3,196

1981 2,270 17,002 14,352 4,920 10,973 3,870 3,076 17,919 19,318 176,385 +3,521

1982 2,586 18,371 20,119 838 8,754 2,785 3,520 15,059 18,030 174,252 -2,133
1983 4,366 18,136 17,643 4,859 7,262 1,628 3,071 tl,961 16,317 !74,755 +503

1£34 -2,409 17,844 15,023 412 8,687 2,584 2,778 14,049 17,708 171,508 -3,247

1985 -1,313 19,203 16,490 1,400 7,463 1,040 3,053 11,556 16,485 167,979 .3,529
1986 2,114 22,207 17,797 6,524 6,357 1,122 1,845 9,324 16,073 167,754 _225

1987 1,200 17,733 14,865 4,068 4,772 1,t 16 1,556 7,444 16,553 162,713 -5,041

1988 2,025 23,829 f14 439 11,415 7,099 1,677 1,979 10,755 17,063 167,820 +5,107

1989 2,545 27,616 24,488 5,673 6,467 1,485 2,313 10,265 17,349 166,409 -1,411

1990 1,811 18,784 13,925 6,670 8,232 2,041 2,492 12,765 17,661 168,183 +1,774

1991 3,367 19,961 15,948 7,380 5,281 871 1,614 7,766 17,657 165,672 2,511

1992 2,265 18,728 12,511 8,482 4,840 668 1,773 7,28! 17,851 '63,584 -2,088

alncludes operator reported corrections for the years 1978 through 1981. After 1981 operators included corrections with revisions.
bNet of revisions and adjustments = Col. 1 + Col 2 -.Col. 3.
CTotal discoveries = Col. 5 + Col. 6 + Col. 7.

dproved reserves = Col. 10 fiom prior year + Col. 4 + Col 8 • Col. 9.
e Baoed on following year data only.
fan unusually large revision decrease to North Slope wet natural gas reserves was made in 1988. It recognizes some 25 trillion cubic feet

of downward revisions reported during the last few years by operators because of economic and market conditions. EIA in previous years
carried these reserves in the proved category.

- = Not applicable.

Notes: ,,Old means discovered in a prior year. oNew means discovered during the report year. oThe production estimates in this table
are based on data reported on Form EIA-23, "Annual Survey of Domestic Oil and Gas Reserves," and Form EIA-64A, "Annual Report of the
Origin of Natural Gas Liquids Production,". They may differ from the official Energy Information Administration production data for crude oil,
natural gas, and natural gas liquids for 1992 contained in the Petroleum Supply Annual 1992, DOE/EIA-0340(92) and the Natu,_l Gas Annual
1992, DOE/EIA-0131(92).

Source: U.S. Crude Oil, Natural Gas, and Natural Gas Liquids Reserves, 1977 through 1992 annual reports, DOE/EIA-0216.{8-22}
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Table D4. Total U.S. Proved Reserves of Natural Gas Liquids, 1978 through 1992
(MillionBarrelsof 42 US Gallons)

Revisionsb New Reservoir Provedd Change
Revision Revision and New Field Discoveries Totalc Reserves from

Adjustmentsa Increases Decreases Adjustnlents Extensions Discoveries in OIdFlelds Discoveries Production _2/31 Prior Year
Year (1) (2) (3) (4) (5) (6) (7) (8) (9) 110) (11)

U.S. Total

1978 ......... e6,772

1979 f64 677 726 15 364 94 97 5.55 727 6,615 -157

1980 153 743 639 257 418 90 79 587 731 6,728 +113

1981 231 729 643 317 542 131 91 764 741 7,068 +340
1982 299 811 832 278 375 112 109 596 721 7,221 +153

1983 849 847 781 915 321 70 99 490 725 7,901 +680

1984 -123 866 724 19 348 55 96 499 776 7,643 -258

1985 426 906 744 588 337 44 85 466 753 7,944 +301

1986 367 1,030 807 590 263 34 72 369 738 8,165 +221

1987 231 847 656 422 213 39 55 307 747 8,147 -18

1988 11 1,168 715 464 268 41 72 381 754 8,238 +91

1989 -277 1,143 1,020 -154 259 83 74 416 731 7,769 -469
t990 -83 827 606 138 299 39 73 411 732 7,586 -183
1991 233 825 695 363 189 25 55 269 754 7,464 - 122

1992 225 806 545 486 190 20 64 274 773 7,451 -13

Lower 48 States

1978 - ........ e6,749

1979 f63 677 726 14 364 94 97 555 726 6,592 -157

1980 165 743 639 269 418 90 79 587 731 6,717 +125

1981 233 728 643 318 542 131 91 764 741 7,058 +341
1982 300 811 832 279 375 112 109 596 721 7,212 +154

1983 850 847 781 916 321 70 99 490 725 7,893 +681

1984 -115 847 724 8 348 55 96 499 776 7,624 -269

1985 70 883 731 222 334 44 85 463 748 7,561 -63

1986 363 1,030 804 589 263 34 72 369 735 7,784 +223
1987 179 846 655 370 212 39 55 306 731 7,729 -55

1988 10 1,167 715 462 267 41 72 380 734 7,837 +108

1989 -273 1,141 1,018 -150 259 83 74 416 714 7,389 -448
1990 -60 827 606 161 298 39 73 410 714 7,246 -143

1991 183 815 677 321 187 25 55 267 730 7,104 -142

1992 225 796 542 479 183 20 64 267 746 7,104 0

alncludes operator reported corrections for the years 1978 through 1981. After 1981 operators included corrections with revisions.
bNet of revisions and adjustments = Col. 1 + Col. 2- Col. 3.
CTotal discoveries = Col. 5 + Col. 6 + Col. 7.

dproved reserves = Col. 10 from prior year + Col. 4 + Col. 8 - Col. 9.
fBased on following year data only.
Consists only of operator reported corrections and no other adjustments.

- = Not applicable.

Notes' .Old means discovered in a prior year. ,,New means discovered during the report year. wThe production estimates in this table
are based on data reported on Form EIA-23, "Annual Survey of Domestic Oil and Gas Reserves," and Form EIA-64A, "Annual Report of the
Origin of Natural Gas Liquids Production,". They may differ from the official Energy Information Administration production data for crude oil,
natural gas, and natural gas liquids for 1992 contained in the Petroleum Supply Annual 1992, DOE/EIA-0340(92) and the Natural Gas Annual
1992, DOE/EIA-0131 (92).

Source: U. S. Crude Oil, Natural Gas, and Natural Gas Liquids Reserves, 1979 through 1992 annual reports, DOE/E IA-0216. {10-22}
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Appendix E

Summary of Data Collection Operations

Form EIA-23 Survey Design 4. Operators with production or reserves of oil or gas
shown for six or more Suue/subdivisions.

The data collected on Form EIA-23, "Annual Survey of • Noncertainties - Small operators not in the certainty
Domestic Oil and Gas Reserves," were used to produce stratum were classified in a noncertainty stratum
this report. This section provides information concerning sampled at an overall rate ot8 percent.
the survey design, response statistics, reporting require-
ments, and frame maintenance of this report. Dam were filed for calendar year 1992 by crude oil or

natural gas well operators who were active as of December

Form EIA-23 is mailed annually to all known large and 31, 1992. EIA defines an operator as an organization or
intermediate sized operators, and a scientifically selected person responsible lot the management and day-to-day
sample of small operators. Operator size categories were operation of crude oil or natural gas wells. The purpose of
based upon their annual production as indicated in various this definition is to eliminate responses from royalty
Federal, State, _md commercial records. The term owners, working interest owners (unless they arc also
State/subdivision refers to an individual subdivision operators), and others not directly responsible tor opera-
within a State or an individual State that is not subdivided, tions. An operator need not be a separately incorporated

Operators were divided into the three size categories entity. To minimize reporting burden corporations arc per-
shown below, mitted to report on the basis of operating units of the com-

pany convenient for them. A large corporation may be

• Category I - large Operators: Operators who pro- represented by a single form or by several ff)rms.
duced 1.5 million barrels or more of crude oil, or 15
billion cubic feet or more of natural gas, or both. Table EI shows a comparison of the EIA-23 sample and

sampling frame between 1985 ,'rod 1992, and depicts the
• Category II - Intermediate Operators; Operators number of active operators, 1989 showing the llu'gest in

who produced at least 400,000 barrels of crude oil or the series. The 1992 sampling frame of 4,257 operators
2 billion cubic feet of natural gas, or both, but less consisted of 157 Category I, 480 Category II, 1,896
than Category I operators. Category II1 certainties, and 21,573 operators in the non-

certainty stratum for a total of 24,106 active operators. The
• Category I11 - Small Operators: Operators who pro- survey sample consisted of 2,533 operators selected withduced less than the Category II operators.

certainty that included all of the Category I and II certainty

Small Category II1 operators were further subdivided into operators, the 1,896 smaller operators that were selected
groups of operators sampled with certainty and those that with certainty because of their size in relation to the area

or areas in which they operated, and 1,724 noncertaintywere randomly sampled (noncertainty) as shown below.
operators selected as random samples from the remaining

• Certainties - Small operators who produced less than operators.
the Category II operators but satisfied any of the fol-
lowing four criteria based upon their prcxluction a';
shown in the operator frame master file: Form EIA-23
1. Operators with annual crude oil prcxluction of 200 Response Statistics

thousand barrels or more, or reserves of 4 million
Each company and its parent company or subsidiaries were

barrels or more; or annual natural gas pr(xluction of required to l'ilc Form EIA-23 if they met the survey1 billion cubic feet or more, or reserves of 20 bil-
specifications. Response to the 1992 survey is summarized

lion cubic feet ormorc, in Table E2. EIA makes a considerable effort to gain

2. All other operators with production or reserves in a rcslx)nses from all operators. About 8 percent o1" those
State/subdivision that exceed selected cutoff levels selected turned out to be nonopcmtors (those that reported
for that State/subdivision. being nonoperators during the report year and operators

that could not bc located). Of the 338 nonoper,'ltors, 82 had
3. The largest operator in each State/subdivision successor operators that hacl taken over the production of

regardless of level of productionorreservcs, the nonoperator. These successor operators were sub-
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Table El. Comparison of the EIA-23 Sample and Sampling Frame, 1985 through 1992

Number of Operators

Operator Category 1985 1986 1987 1988 1989 1990 1991 1992

Certainty
Category I ............... 145 155 152 149 134 144 144 157
Category II ............... 486 548 541 500 500 468 484 480
Category III .............. 1,586 2,451 3,116 3,289 2,936 2,316 2,074 1,896
Total in Frame ........... 2,217 3,154 3,809 3,938 3,570 2,929 2,702 2,533
Sampled ................ 2,217 3,154 3,809 3,938 3,570 2,929 2,702 2,533
Percent Sampled .......... 100 1O0 100 100 100 100 100 100

Noncertalnty
Total in Frame ........... 22,837 23,019 23,570 22,797 24,062 24,628 21,972 21,573
Sampled ............... 1,827 1,423 1,265 1,282 1,325 1,431 1,760 1,724
Percent Sampled ........ 8 8 6 5 6 6 8 8

Total

Active Operators ......... 25,054 26,173 27,379 26,735 27,632 27,556 24,674 24,106
Not Sampled ........... 21,010 21,596 22,305 21,515 22,737 23,196 20,212 19,849
Sampled ............... 4,044 4,577 5,074 5,220 4,895 4,360 4,462 4,257
Percent Sampled ........ 16 17 19 20 18 16 18 18

Source: Energy Information Administration,Office of Oil and Gas

Table E2. Form EIA-23 Survey Response Statistics, 1992

Netb Responding Nonrespondlng
Sample Successora Category Non.c Total Operators Operators

Operator Category Selected Operators Changes operators Operators lqumber---Percent- _-Percent

Certainty
Category I ...... 157 1 7 -5 160 160 100.0 0 0.0
Category II ...... 480 3 5 -17 471 471 100.0 0 0.0

Category III ...... 1,896 38 -12 -82 1,840 1,827 99.3 13 0.7
Subtotal ....... 2,533 42 0 - 104 2,471 2,458 99.5 13 0.5

Noncertainty ...... 1,724 40 0 -234 1,530 1,506 98.4 24 1,6

Total ............ 4,257 82 0 -338 4,001 3,964 99.1 37 0.9

Successor operators are those, not initially sampled, that have taken over the production of a sampled operator.
Net of recategorized operators in the sample (excluding nonoperators).

Clncludesformer operators reporting that they were not operators during the report year and operators that could not be located who are
treatedas nonoperators.

Source: Form EIA-23, "Annual Surveyof DomesticOil and Gas Reserves" 1992.

sequently sampled. The overall response rate for the 1992 Form EIA-23
survey was 99.1 percent.This comp_u'eswith a 98.4 per- Reporting Requirements
cent overall responserate for all operatorsin 1991.The
responseratesfor CategoryI andCategoryII operatorsin The collectionformat for Form EIA-23 actuallyconsistsof
1992 was 100 percent, two forms. The form that the respondent is required to file

is dependent upon the annual production levels of crude
Nonresponse was not a problem a,_ong Category I and oil, natural gas, ,'rod lease condensate. Category I and
Category II operators. However, imputations at a Category II operators file a more detailed field level data
State/subdivision level were made for the missing data of form. Category Ill t_pcrators file a summary report which
13 Category III and 24 noncertainty operators who were is aggregated at a State/subdivision level.
delinquent in filing. These imputations were included in
the published estimates and accounted for approximately The cover page required of all respondents identifies each
0.04 percent of the total estimated prtxluction for crude oil operator by name and address and is shown as Figure I1.
and approximately 0.08 percent of the total estimated The oil and gas producing industry includes a large num-
production for natural gas. ber of small enteq_rises. To minimize reporting burden,
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only a sample of small operators were required to file a data necessary for Ihe preparation ()1 Fonn EIA-23. A copy
smnmm'y report of Form EIA-23. The summary report of this publication may Iw purchased from the National
schedules are shown in Figures I2 and I3. Report year Energy Itlt'ormatiotl Center. A tnachinc-readable lape
production dam were required by State/sutxlivision areas version of the publication is available from the National
for crude oil, natural gas, and lease condensate. Proved Technical Information Service.
reserves data for operators were required only for lhose
properties where estimates existed in the resl_mdent's
records. Form EIA-23 Comparison

with Other Data Series
All Category I and Category II operators were required to
file field level data on Schedule A, "Operated Proved Estimated crude oil, lease condensate, and natural gas
Reserves, Pr¢×luction, and Related Data by Field," for each

production volumes from Form EIA-23 were compared
oil and/or gas field in which the respondent operated with official EIA pr¢_luction dala supplied by Federal and
properties. An example of Schedule A is shown in Figure State oil and natural gas regulatory agencies and published
I4. All Category I and those Category II Olx.,rators who had in EIA's monthly and annual report,,;. Reports published by
reserve estimates were required to file on a total operated Ihe Federal and Stale oil and natural gas regulatory agen-
basis for crude oil, nonassociated natural gas, ties were used to compare specific operator production
associated-dissolved natural gas, and lease condensate. The reslxmses to these agencies with Form EIA-23 responses.
following data items were required IO be filed: proved When significant differences were found, responses were
reserves at the beginning and the end of the reporl year, researched to delccl and reconcile l_ssible reporting errors.
revision increases and revision deer,roses, extensions, new

field discoveries, new reservoirs in old fields, production, For 19',)2, Form EIA-23 national estimates of production
indicated additional reserves of crude oil, nonproducing were 2,503 million barrels for crude oil and lease conden-
reserves, field discovery year, water depth, and field iota- sate or 32 million barrels (I.2 percent) lower than that
tion intbrmafion, reported in the Petroleum Supply Annual 1992 for crude

oil and lease condensate. Form ETA-23 national estimates
Category II operators who did not have reserves estimates of production for dry natural gas were 17,423 billion cubic
were required to file the field location information and feet or 354 billion cubic feet (2 percent) lower than the
report ye_u"production for the four hydrocarbon types from

Natural Gas Monthly August 1993 for 1992 dry natural gas
properties where reserves were not estimated. prodtlt;tion.

These respondents used Schedule B, "Footnotes," to

provide claril'ication of reported data items when required Form EIA-23
in the instructions, or electively to provide narrative or
detail to explain any data item filed. An example of Frame Maintenance
Schedule B is shown in Figure I5.

Operator fra.me maintenance is a major data quality control
Crude oil and lease condensate volumes were retxmed effort. It is necessary to update and maintain the frame
rounded to thousands of barrels of 42 U.S. gallons at 60 ¢' regularly in order to ensure an accurate basis for each
Fahrenheit, and natural gas volumes were reported rounded annual survey. Extensive effort is expended to keep the
to millions of cubic feet. All natural gas volumes were re- frame as current as possible, The Form EIA-23 frame con-
quested to be reported at 60° Fahrenheit and a pressure tains a listing of all crude oil and natural gas well
base of 14.73 pounds per sqmu'e inch absolule. Olher operators in the tlnited States and must be maintained and
minor report preparation standards were specified to assure updated regularly in order to eusure an accurate frame
that the filed data could be readily processed, from which to draw the sample for the annual crude oil

and natural gas reserves survey. The original frame,
created in 1977, has been revised annually. In addition,

Oil and Gas Field Coding outside sourccs, ::,.,'!, as State publications and computer
tapes, and commercial information data bases such as

A major eftort to create standardized codes for all iden- Dwighl's Energydata and Petroleum Information, are used
tilled oil or gas fields throughout the United States was to obtain inforrnatitm on olx'rator suttus and to update
implemented during the 1082 survey year. Information addresses for the frame each year.
from previous lists was reviewed and reconciled with Suite
lists and a consolidate, list was created. The putdicaticm of A maintenance [m×'cdure is utilized, using a postcard for:n
the Oil and Gas Field Code Master l.ist 1992, in Decem- wiLh prepaid return postage, to conlact lX_ssible active
ber of 1992, was the I lth annual report and reflected data crude oil and natural gas well operators presently listed on
collected through October 1992. This publication was EIA's master frame, but for whom the listing had not been
mailed to operators to assist in idenlifying the field code updaled for 2 years. This procedure identifies active
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opcrat()rs and nonol×'rators which improves the frame for Table E3. Summary of the 1992 Operator Frame
future sample selcctkms for the survey. TaNe A3 provides ACtivity, FormEIA-23

a summary of changesmade to the Form EIA-23 frame ()f Total 1991 Operator Frame ............. 57,628
crude oil and natural gas well operalors for flit' 1992
survey nlailing. These changes resulted Item all frame Changes to 1991 Operator Status
mainlcnanee activities. From Operator to Nonoperator ...... 2,329

From Nonoperator to Operator ...... 87
The Form EIA-23 operator frame c(sntaincd a t(,tal of Subtotal ...................... 2,416
57,628 cnU'ies as of January 10, 1993. ()f these, 24,07 _)
were confirmed (sperators.These tire olx?rat(srswho have No Changes to 1991 Operator Status
filed in the past or Ior whom the EIA has recent pr¢sduc- Operators ..................... 22,303
tion data from an ouLsidesource. The remaining operators Nonoperators ................. 32,909
(including both definite and pror_at_ienonoperators) exist Subtotal ...................... 55,212
as a pool of names and addressesthat may Ix' ad(ied to lhc Additions to Operator Frame
active list if review indicates activity. Operator ....................... 1,689

Nonoperator .................... 38

Form EIA-64A Survey Design Subtotal ...................... 1,727
Total 1992 Operator Frame ............ 59,355

The dala for lhis relx)rt are also collected on Form Note Includos operator frame activity through January l0, 1993
EIA-(v4A, "Annual ketxsrt (51"the Origin of Natural Gas Source Energy Information Administration, Officeof Oiland Gas.
l.,iquids Production." This section provides inf()rmatkm
concerning the survey design, response slatistics, reIx)rting
requiremenks, and frame maintenance for Form EIA-64A.

did nol request thai the phlnts' production vohimes ix_
Form EIA-23 li)r re|x)rt years 1977 and 1978 required attributed t() s()urceareas.Beginning with the 1979 survey,
natural gas well operators to report their natural gas daui a new form to collect plant liquids production according to
on a fully dry basis. It was discovered in the course of the area or areas where their input natural gas stream had
those s_lrveys that many operators had little or no been pnxluced was mailed to all of the operating plants.
knowledge of the extraction of liquids from their pr(×luced The instructions for filing the Form EIA-23 were altered to
natural gas streams once custody transfer had laken place, collect data from naltmil gas well operak)rs lhat rellccted
ThereR)rc, these el)craters reverted to rei×)rling the only those volumes of nalural gas dried only through the lease
natural gas volume dala they had in lheir lX)ssession. These or field separation facilities. '['he reporting basis ()f these
volume dau_ were for dryer llaltlral gas Ihan Ihal which had volumes are referred t() as "wel aller lease separation." The
passed through the wellhead, but welter than fully dry methodology used Io estimale NGL reserves by Suite and
natural gas. With ret)rence to Figure El, they relxsrted State subdivision is provided in Apwndix B.
their wflumes either al point A, the wellhead, or point C,
after removal of lease condensate in their lease or field

separation facilities. Form EIA-64A
Response Statistics

Some of the larger operators, however, also owned or

operated natural gas pr_x:essing phmts. They reported their EIA mailed EIA-(_A li)rms to all known natural gas
volumes at point E, after removal of both lease condensate processing plant ()peralors as ()1 December 31, 1992. In ad-
and plant liquids, ,'is required by Form EIA-23. The dition, phlnt operators whose plants were shut down or dis-
aggregate volumes resulting from the 1977 and 1978 sur- mantled during IO92 were required to complete forms for
veys, therelk)re, were neither fully dry (as was intended) the p()rtion of 1992 when lhe plants were in operation.
nor fully wet. They do appear to have been more dry than

wet simply because the openltors who reported fully dry Natural gas processing plant operators were requested to
volumes also operated properties that contained the bulk of file a Form EIA-64A for each (51their phmts. A total of
proved natural gas reserves. 315 operators of 867 l}lanLswere sent forms. This nurnber

included 6 new plants and 35 successor plants identified
The EIA recognized that its estimates of proved reserves of at'ter the initial 1902 survey mailing. A total of 56 plants
natural gas liquids (NG1,) ha(l to reflect not only those were rel:x)rted as nonopcrating according to the l::orm EIA-
wslumes extractable in the future under current economic (-¢IAdefinition. The response rate was again I(X) percent.
and operating conditions at the lease or field (lease con-
densate), but also volumes (phmt liquids) extraclable Form EIA-fr4A rcslx)ndents were requested to report
downstream at existing natural gas pnx:essing plants. Forll-i natural gas liquids 15roducti()ndata by area of origin. Table
EIA-('_, which already canvassed these processing plants, E4 summarizes the resl_mses by plant olx_rators of the
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Figure El. Natural Gas Liquids Extraction Flows

Lease CondensateProduction(B)
+ Plant LiquidsProduction(D)

Wellhead (_ = Total NaturalGas LiquidsProduction
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After Lease
Separation

Lease Plant
Condensate Liquids
Production Production

() ()

Source:EnergyInformationAdministration,OfficeofOil andGus,

volume and origin of natural gas delivered to the process- Natural g_ts liquids volumes were reported rounded to
ing plants and the volume of the natural gas liquids thousmlds of barrels of 42 U.S. gallons at 60° Falu'enheit,
extracted by the plants by State. qlle majority of tile plaint m_dnatural gas w_lumes were reported rounded to millions
operators reported only one area of origin for the natural of cubic i'eet. All natural gas volumes were requested to be
gas that was processed by a plaint. "ll_e State or _u'ea of reported at 60° Fahrenheit and a pressure base of 14.73
origin reported is generally also the plant's location, pounds per square inch absolute. Other minor report

preparation standards were specified to assure that the filed
data could be readily processed.

Form EIA-64A
Reporting Requirements Form EIA-64A Comparison

with Other Data Series

Fonn EIA-64A consisted o1' the reporting schedule shown Fonn EIA-64A plant liquids production data were com.

in Figure 16. The lbnn identifies Ihe plant, its geographic p_u'ed with &ira collected on Fonn EIA-816, "Monthly
location, tile plaint operator's n_une _md address, mid the Natural Gas Liquids Report." Aggregated production from
parent company nmne. The certification was signed by a Form EIA-816 represents the net volume of natural g_t,_
responsible official of the operating entity. The ft_rm per- processing phmt liquid output less input for tile report year.
tains to the volume of natural gas received and of natural These data _u'e published in EIA's Petroleum Supply
gas liquids produced at the plaint, allocated to each area of Annual reports. The Fonn EIA-64A ,'umual responses
origin. ()perators also filed the data pertaining to the reflect all corrections _md revisions to EIA's monthlyamount of natural gas shrinkage that resulted from extnac-
tion of natural gas liquids at the plaint, _md Ihe _unount of esthnates. Differences, when found, were reconciled inboth sources. For 1992, the Fonn EIA-64A national

fuel used in pnx:cssing, estimates were 0.8 percent (5 million barrels) higher than
tile Petroleum Supply Annual 1992 volume for natural g_;
plant liquids production.
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Table E4. Processed Natural Gas and Liquids Extracted at Natural Gas Processing Plants, 1992

..............Vo!ume Of Natura! Gas De!ivered to proces.singPlants
State Out of State Natural Gas TotalLiquids

Plant Location Production Production Processed Extracted

(millions of cubic feet) (thousand barrels)

Alaska .............. 1,873,279 0 1,873,279 24,019

Lower 48 States ..... 13,669,850 686,555 14,356,405 578,715
Alabama ............ 76,739 0 76,739 3,650
Arkansas ........... 224,625 0 224,625 259

California ........... 246,335 0 246,335 9,389
Co Iorado ............ 234,021 830 234, 851 11,747

Fie rida ............. 5,990 216,903 222,893 1,695
Kansas ............. 774,871 180,169 955,040 30,328

Kentucky ........... 40,682 284 40,966 1,655
Louisiana ........... 4,182,669 157,862 4,340,531 91,128

Michigan ............ 170,574 0 17C,5 ;_'4 6,307

Mississippi .......... 7,605 44 7,649 408
Montana ............ 14,509 335 14,864 789
North Dakota ........ 59,228 0 59,228 4,852

New Mexico ......... 633,514 12,602 646,116 49, i 51
Oklahoma ........... 1,096,784 4,028 1,100,812 72,824

Texas .............. 4,781,445 93,273 4,874, 718 253,476

Utah and Wyoming .... 1,000,971 13,886 1,014,857 33,729

West Virginia ........ 111,635 0 111,635 6,858
Miscellaneo usa ...... 7,653 6,319 13,972 470

Total ............... 15,543,129 686,555 16,229,684 602,734

. alncludes Illinois, Nebraska.Ohio, Pennsylvania, and Tennessee
Source: Form EIA-64A, "Annual Report of the Origin of Natural Gas Liquids Production," 1992

Form EIA.64A
Frame Maintenance

The Fonu EIA-64A plant frame conl;dns dale1on all known Table E5. Summary of the 1992 Plant Frame
active and inactive natural gas procc,_,_ing plants in the Activity, Form EIA-64A
United States. ']'hc 19_12planl frame was _:ompared to list- _...........................................................................................................................

ings of nalural gas processing plants lrom |:orni EIA-816, Frame as of 1991 survt_y mailing .......... 876
"Monthly Natural (;a,'; L.iquid._ Rel_)rt"; the LI'G Almanac'" Additions ...................... 222

Deletions ...................... -230
and the Oil and Gas Journal. A list of possible additions to

Frame as of 1992 survey mailing .......... 868
the plant frame was compiled. Table E5 summarizes the

Form EIA-64A plant frame changes madt' as a rcsult of the -Not01lnciudo_op(iratoifiamii aciiVitYihr0ughE)ocembe;3-13992-.
comparisons as o1"Dcceilibcr 31, 1992, Source Energy InformationAdministration, Officeof Oil and Gas
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Appendix F

Statistical Considerations

Survey Methodology • 2.5 percent for each State/subdivision having 1 per-cent or more of estimated U.S. reserves or production

The Form EIA-23 survey is designed to provide reliable in 1991 (Lower 48 States)l_)r any product class.

estimates tbr reserves and production of crude oil, natural • 4 percent for each State/subdivision having less than
gas, and lease condensate for the United Stales. Operators 1 percent of estimated U.S. reserves or production in
of crude oil and natural gas wells were selected as the 1991 (Lower 48 States)for all 3 product classes.

appropriate respondent population because they have • 8 percent for States not published separately. The
access to the most current and delailed information, and combined production from these States was less than
therefore, prcsumabl} have better reserve estimates than do 0.2 percent of the LI.S. total in 1991 for crude oil _md
other possible classes of respondents, such as working for natural gas.

interest or royally owners. The volume of production defining the certainty stratum,

While large operators are quite well knowr, they comprise referred to as the cutoff, varies by product or State/sub-
division. The cutoff criteria and sampling rates arc shownonly a small portion of all operators. The small operators

are not well known and are difficult to identify because in Table B1. The certainty stratum, therefore, ha.,; three
they go into and out of business, alter their corporate idcn- components.
tities, and change addresses frequently. As a result, EIA • Category I Large Operators: Operators who
conducts extensive frame maintenance activities each ycm produced a total of 1.5 million barrels or more of
to identify all current operators of crude oil and natural gas crude, or 15 billion cubic feet or more of"natural gas,
wells in the country, or both in 1991.

• Category I1 - Intermediate Operators: Operators

Sampling Strategy who producccl a total of at least 400,000 barrels ofcrude oil or 2 billion cubic feet of natural gas, or
both, but less than Category I operators in 1991.

EIA publishes daUl on reserves and prcxtuction for crude

oil, natural gas, and lease condensate by State for most • Category III - Small Operators: Operators who
States, and by State subdivision for the States of Califor- produced less than the Category II opert, tors in 1991,
nia, Loui:dana, New Mexico, and Texas. To meet the sur- but which were selected with certainty because they

operate in six or more Statcs/subclivisions, or because
vey objectives, while minimizing respondent burden, a their production volumes exceeded the State/sub-
random sampling strategy has been used since 1977. Each division cutoff.
operator reporting on the survey is asked to rclx)rt produc-
tion for crude oil, natural gas, and lease condensate for In each State/subdivision the bahmcc between the number
each State/subdivision in which he olxzratcs. The term ot" small certainty operators and the sample size was deter-
State/subdivision refers to an individual subdivision mined in an itcrativc procedure designed to minimize the
within a State or an individual State that is not subdivided, number of total rcstxmdcnts. The iteration for each State/

subdivision begtm with only the Category I and Category
The total volume of production varies among the State/ lI operators in the certainty stratum. The size of the sample
subdivisions. 'Fo meet the survey objectives while control- of small operators required to meet the target variance was
ling total respondent burden, EIA selected the l;:jllowing calculated based on the vzu'iancc of the volumes of those
target sampling error lot lhe 1992 survey for each product operators. For a number of State/subdivisions with high
class, correlations between frame values across pairs of consecu-

tive ye_trs, an adjusted target variance was calculated, that
• 1.0 percent for National estimates, utilized the information about the correlations. This al-

• 1.0 percent for each of the 5 States having sub- lowed the selection of a smaller sample that still met the
divisions: Alaska, California, Louisiana, New target sampling error criteria. At each iteration a small
Mexico, and Texas. For selected subdivisions within operator, beginning with the largest of the Category III
these States, targets of 1.0 percent or i.5 percent as operators, was adcled to the certainty group and the re-
required to meet the Suate uarget, quired s_unple size was again calculated. The procedure of
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Table F1. 1992 EIA-23 Survey Initial Sample Criteria

Noncertainty Sample
Production Cutoffs Certainty Single State Multi-State

C_u--d-d-O[1---- Cutoff Sample Operator Operator
State and Subdivision (rabbis) (mmcf) Number Number Number

Alabama Onshore .................... 117 886 73 2 0
Alaska .............................. 0 0 9 0 0
Arkansas ........................... 31 1,000 148 19 4
California Unspecified ................. 4 16 10 5 0
California-Coastal Region Onshore ....... 200 768 33 7 3
California-Los Angeles Basin Onshore .... 200 25 50 11 2
California-San Joaquin Basin Onshore .... 200 545 77 26 1
Colorado ............................ 200 900 206 28 11
Florida Onshore ...................... 0 0 11 0 0
Illinois .............................. 38 25 164 38 3
Indiana ............................. 5 12 115 11 1
Kansas ............................. 61 542 373 159 14
Kentucky ........................... 6 240 171 16 2
Louisiana Unspecified ................. 3 61 17 8 0
Louisiana North ...................... 14 1,000 272 49 10
Louisiana South Onshore .............. 200 1,000 251 18 5
Michigan ............................ 110 1,000 62 9 0
MississippiOnshore ................... 200 1,000 144 9 4
Montana ............................ 200 337 122 10 2
Nebraska ........................... 30 4 83 5 1
New Mexico Unspecified ............... 2 44 6 2 0
New Mexico East ..................... 200 1,000 228 16 8
New Mexico West .................... 32 1,000 86 7 3
New York ........................... 5 84 66 50 1
North Dakota ........................ 200 1,000 136 6 1
Ohio ............................... 14 249 217 147 1
Oklahoma ........................... 86 1,000 527 290 37
Pennsylvania ........................ 6 694 140 25 2
Texas Unspecified .................... 9 89 78 48 1
Texas-RRCDistrict 1 .................. 139 1,000 246 69 30
Texas-RRCDistrict 2 Onshore ........... 200 1,000 219 13 18
Texas-RRCDistrict 3 Onshore ........... 200 1,000 320 37 23
Texas-RRCDistrict 4 Onshore ........... 200 1,000 236 16 18
Texas-RRC District 5 .................. 200 1,000 125 13 7
Texas-RRC District 6 .................. 200 1,000 240 24 17
Texas-RRCDistrict 7B ................. 54 148 329 88 43
Texas-RRC District 7C ................. 200 1,000 276 22 28
Texas-RRCDistrict 8 .................. 200 1,000 306 32 28
Texas-RRC District 8A ................. 200 1,000 272 17 19
Texas-RRC District 9 .................. 45 684 278 91 29
Texas-RRC District 10 ................. 110 716 239 37 10
Utah ............................... 200 671 74 6 4
Virginia ............................. 0 0 24 0 0
West Virginia ........................ 6 492 131 46 3
Wyoming ........................... 200 1,000 226 14 9
Offshore Areas ....................... 0 0 269 0 0
Other Statesa ........................ 139 95 56 14 1
Total ............................... -- -- b2,439 1,560 b171

alncludesArizona,Connecticut,Delaware,Georgia,Idaho,Iowa,Massachusetts,Maryland,Minnesota,Missouri,NorthCarolina,New
Hampshire,Nevada,NewJersey,Oregon,RhodeIsland,SouthCarolina,SouthDakota,Tennessee,Washington,andWisconsin.

bNon-duplicativecountof operatorsbyStates.
Note:Sarnplingratewas8percentexceptinAlaska,FloridaOnshore,Virginia,andOffshoreareaswheresamplingratewas 100percent.
-- = Notapplicable.
Source:EnergyInformationAdministration,Officeof OilandGas.
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adding cme operator at a time stopped when the proportion where
of operators to be saJnpled at random dropped below 8 ^
percent. Independent samples of single location operators Vs = estimatecl total volume in the State/subdivision
(operators who, according to the sampling frame, operate
in only one State/subdivision, were selected from each Vsc = total volume in the State/subdivision reported
State/subdivision using simple random ..,ampling. by certainty operators

^

An additional complexity is introduced by the fact that Vsr = estimated total volume in the State/subdivisionof noncertainty operators.
some small operators selected for the sample in another

region or regions, sometimes report production volumes in The total volume of certainty operators in the State/sub-
a region in which EIA has no previous record of produc- division is simply the sum of individual operator's
tion. volumes:

State/subdivision estimates are calculated as the sum of the

certainty strata and all of the estimates for the sampling nsc

strata in that region. The s_unpling variance of the es- Vsc = £ Vscm
timated total is the sum of the sampli,.g variances lor the
sampling strata. There is no sampling error associated with m = 1

the certainty stratum. The square root of the sampling where
variance is the s_mdard error. It can be used to provide
confidence intervals for the State/subdivision totals.

nsc = number of certainty operators reporting pro-
duction in the State/subdivision

For the States in which subdivision estimates are publish-
ed, the State total is the sum of the individual estimates for Vsc m = volume reported by the m-th certainty stratum
the subdivisions. The sampling variance is the sum of the opera,or in the State/subdivision.
corresponding sampling variances for the subdivisions.
The U.S. total is estimated as the sum of the State The estimated total volume of noncertainty operators in the
estimate:;. State/subdivision is the weighted sum of the reports of the

noncertai nty sam pie operators:

Total U.S. Reserve Estimates n,,_
^

Ysr Wsrm Vsrm
Conceptually, the estimates of U.S. reserves and produc- = _
tion c_m be thought of as the sum of the estimates for the m _--1
individual States. Correspondingly, the estimates for the
four States for which estimates are published separately by where
subdivision (Calihmfia, Louisiana, New Mexico, trod
Texas) can be thought of as the sum of the estimates by nsr := number of noncertainty operators reporting
subdivision. The remaining States are not subdivided and production in the State/subdivision

may be considered as asingle subdivision. Vsrm = volume reported b_ the m-th noncertainty
sample operator in the State/subdivision

The estimates of year-end proved reserves and annual

production tor any State/subdivision is the sum of the Wsr m =- weight for the report by the m-th noncertainty
volumes in the State/subdivision reported by the certainty sample operator in the State/subdivision.
stratum operators and an estimate of the total volume in
the State/subdivision by the noncerlainty stratum operators. In selecting the ncmcertainty sample, the number of sample
Mathematically, this may bc stated as the following sum: operators with production in a given State/subdivision is

not controlled to the number expected based on the sam-
pling rate, but is subject to some variation. The weight

^ ^ used is the reciprocal of the actual sampling rate that
Vs = Vsc + Vsr resulted for the stratum fronl which the sample operator
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was selected, rather than the reciprocal of the expected calculated separately for certainty operators and random
sampling rate. The sample estimate with either set of operators. For each, tile imputed production is calculated
weights is _m unbiased estimator of the noncertainty by product, by State/subdivision, in three steps.
stratum tolal. However, use of the actual sampling rates is
expected to lead to smaller sampling errors for the I. The average production reported on the EIA.23
estimates. In making estimates for a Suite/subdivision, survey, per respe,',ling operator by St,ate/subdivision
separate weights are applied as appropriate for noncertain- and product is calculated.

ty operators shown in the frame as having had production 2. A net nonopcrator adjustment factor is then culcu-
in only the State/subdivision, for those shown as having lated to account for the potential effect of non-
had production in that State/subdivision and up to timr operators. For this purpose, it is assumed that the

other States/subdivisions, and for operators with no protx_rtion of nctoperators and nonoperators among
previous record of production in the State/subdivision. the nonrespondcnts is the same as amon_ respon-

dents. The average production is then adlusted by
National totals were then obtained by summation of the this factor.
component totals.

3. The imputed production w_lume, ,!!i_p for eachThe weights used for making the survey estimates were product and State/subdivision is then ,.,.,.,_ulatcd as:
based on the sampling strata. However, in a few cases the
sampling strata were combined for puq_oses of estimation
_md the sampling weights were adjusted by a i_st- IV,v_ = Fsp * (AVsp * NRsp_
stratification technique intended to minimize the sampling
variance of survey estimates. The sampling strata affecting where
the States included in the miscellaneous line in the publish-

ed tables '_,,erecombined for this purpose. In a few cases, Fsp = The net nonoperator adjustment factor for
sampling strata affecting a State/subdivision for which certainties in State/subdivision s and for
separate estimates are shown in the tables were combined, product p

AVsp -- The average production volume per respcmd-
Imputation for Operator Nonresponse ing operalor in State/subdivision s and t_r

product p

Table A2 shows that nonrcsponse was not a problem for
Category I operators (100 percent response rate). The non- NRsp :: The number of nonrespondcnts expectc,.I to
response rate among Category II and Category III report inState/subdi',isionslilrproductp.
operators has been relatively low in past surveys and was For each nonrespondcnt, data are imputed only l'c_reach
(,2.2 percent) in 1992. EIA chose to impute for the non- product and Stale/subdivision in which they were expected
responding operators in order to improve production to rel_)rt, based on the sampling criteria and data. The data
cstimates. The resulting estimate (,f production clara from used to select the operator for the sample were used to
nonresponding operators represented less than 0.1 percenl predict which product p and State/subdivision s each non-
of either the Iotal National estimate of crude oil or natural reslxmdent was expected IO report. The resulting imputed
gas production, values are provided t_y Stale/subdivision, by product (oil

and gas only), and for pr¢)ducticm only.
Imputations for Category III cer_finly operators ;mlltl

Category III random operators were calculated separately, The calculations l't_rcertainty and randonl nonresl_mdents
using adjusted average production. The average production follow the same nleth_dology with the excepl.ion that the
per responding sampled operator, adjusted to reflect the random nonrespondcnts data was weighted data rather than
proportion of net nonoperators tunong responding the repclrted data.
operators, was used to impute for the nonresponding
operators.

Estimation and Imputation for
• Category change operators were excluded since they Reserve Data

arc not expected to have an effect on current nonre-
spending operators. In order to estimate reserve balances lor National and

• Successors are included in calculating average State/subdivision levels, a series of estimation and imputa-
production figures but nonoperators are excluded, tion steps at the operator level must be carried out. Year-

end reserves for _pcrators who provided production data
The approach utilizes the definitional categories found in only were imputed on the basis of their production
Table A2. The imputed prcxtuction by State/subdivision is volumes. Imputation was also applied to the small and in-

EnergyInformationAdmlnistratlon/U,S.CrudeOII,Natural
112 Gas,andNaturalGasLiquidsReserves1992AnnualReport



tcrmcdiate operators as necessary to proviclc data on each dent. Reserves were imputed from reported production data
of the reserve balance categories (i.e., revisions, exten- for all random operators. The reported annual production
sions, or new discoveries), Finally, an imputation was was multiplied by a reserves-to-pr(×tuction (R/P) ratio
required for the natural gas data of the small operators to (shown in Table B6) characteristic of operators of similar
estimate their volumes of associatecl-dissolvec! and nonas- size m the region where the properties were located. The
sociated natural gas. The final manipulation of the data regional R/P ratios in this report are averages calculated by
accounts for tile differences caused by different sample dividing the mean of rel_)rted reserves by the mean of
flames from year to year. Each of these imputations r,'ported production for selected mSlxmdents of similar size
generated only a small percentage of tile total estimates, who did reporl estimated reserves. Operators that had R/P
The methods used are ctiscussed in the t'ollowing ratios that exceeded 25 to I and Category I operators were
paragraphs, excluded from the respondents selected to calculate the

characteristic regional R/P ratio. All other Category III
The actual data reported on an operated basis by r:orm reslxmdents who reported both production and reserves
EIA-23 responctents for the report yew 1992 are sum- were used to calculate the regional R/P ratio characteristic.
marized in Tables F2, F3, F4, and F5. The clil'ferences Ix,-
tween these sums and the total estimates shown in Tables The R/P ratio varied significantly from region to region.

6, 9, 10, and 16 in the main text represent the aggregate This variation was presumably in response to variation in
result of statistical estimation and imputaticm performed by geologic conditions and the degree of development of
EIA. The reported data shown in Table F2 indicate that crude oil and natural gas resources in each area. The
those restxmding oper,'ttors accounted for 93.1 percent of average R/P ratio was computed for regional areas sinnilar
published crude oil production and 95.4 percent of the to the National Petroleum Council regional units (Figure
reserves shown in Table 6. The reported data in Table F3 BI). These units generally follow the tx)unctaries o1"
also show that those responcling operators accounted li)r geologic provinces wherein the stage of resource develop-
96,7 percent of the published production for nattnral gas menl tends to be similar. Table B6 lists die R/P ratio calcu-
shown in Table 9 and 93.4 percent of the reserves. Data Isled for each region that required such imputations and
shown in Table F:4 indicate that those responding operators the vmmber ofobservation.,, on which it was basect.
accounted for 92.9 percent of the nonassociated natural gas
production and 91.9 percent of the reserves published in The regional R/F' ratio is determined primarily to provide a
Table 10. Additionally, Tat',le F5 indicates that those factor that can be applied lo the production reported by
reslxmcling operators accounted for 100 percent of the pub- operators without reserve estimates to provide an estimate
lished production and 96.2 percent of the published proved of the reserves of these olwrators when aggregated to the
reserves for lease condensate shown in Table 16. regional level. The average R/P ratio, when multiplied by

each individual production in the distributicm of R,P pairs
used to calcuhlle it, will exactly reproduce tile sum of the

_r putation of Year-End reported reserves in the distribution.
oved Reserves

Category 1 operators were required to submit year-end Imputation of Annual Changes to
estimates of provect reserves. Category IIand Category III Proved Reserves Dy
operators we,re required 1o provide year-enct estimates of Component of Change

provecl reserves only if such estimates existed in dwir ('ategory 11 and Category 111 operators that do not keep
records. Some of these reslxmclents provided estimates for reserves data were m)t asked to lm)vicle estimates of begin-
all of their Olx:raled properties, others provided estimates nillg-of-year reserves or annual changes to proved reserves
for only a portion of their properties, and still others
provided no estimates for any of their properties. All by component of change, i.e., revisions, extensi(ms, anddiscoveries. When they diclnot provide eslimales, these
reslxmdents did, however, provide annual production data. volumes were estimated t_y applying an algebraic allots-
The production reported by noncertainty sample operators tion scheme which preserved the relative relationships
and the corresponding reserves imputed were weighted to between fllese items within each State/subdivision, as

estimate the full noncertainty stratum when calculating reported by Category I and Category II operators, and also
reserves anct production as described in the section "Total preserved an exacl annual reserves bahmce of the follow.

' S |1

U.S. Reserves Estunate,'. ing l'orm:

A year-end pmvecl reserves estimate was imputed in each
case where an estimate was not provided by the respon-
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Table F2. Summary of Reported Crude OII Used In Estimation Process, Form EIA-23
(Thousand Barrels of 42 U.S. Gallons)

Operator Category

Noncertalntyj Certainty--
Level of Reporting I II III III Total

Field Level Detail Report

ProvedReservesasof 12/31/91 ............ 21,682,086 900,448 - - 93,939 22,676,473
(+) Revisionincreases ................... 1,525,059 111,004 - - 3,608 1,639,671
(-) RevisionDecreases ................... 851,915 69,268 - - 3,241 924,424
(+) Extensions.......................... 327,724 25,583 - - 1,173 354,480
(+) New Field Discoveries ................. 7,524 1,277 - - 0 8,801
(+) Naw Reservoir Discoveriesin Old Fields .. 66,335 11,672 -- 600 78,607
(-) Production in 1992 .................... 2,017,478 118,910 -- 10,986 2,147,374
Proved Reserves as of 12/31/92 ............ 20,739,342 861,778 - - 85,090 21,686,210

State Level Summary Report
Productionin 1992 ....................... 0 3,6852 2,159 45,508 51,519
ProvedReservesasof 12/31/92 ............ 0 33,865 17,030 372,638 423,533

ProductionwithoutProved
ReservesReportedin 1992 ................ 4,510 40,697 7,810 80,497 133,514

Total Production In 1992 ................... 2,021,988 163,459 9,969 136,991 2,332,407
Total Proved Reservesas of 12/31/92 ........ 20,739,342 895,643 17,030 457,728 22,109,743

aUnweightedreporteddata.-- Notapplicable.
Note:Fieldleveldataarereportedvolumesandmaynotbalanceduetosubmissionof incompleterecords.
Source:FormEIA-23,"AnnualSurveyof DomesticOIIandGasReserves,"1992.

Table F3. Summary of R_ported Total Natural Gas, Wet After Lease Separation, Data Used in Estimation
Process, Form EIA-23

_ (MJn_CubicFe ,73psJaand60°?_a_hrenhe!!)_......................................................................................................................
OperatorCategory

Level of Reporting I II III Ul Total

Field Level Detail Report

ProvedReservesas of 12/31/91 ............ !46,957,884 1,4,936,432 -- 677,201 162,571,517
(+) RevisionIncreases ................... 15,644,804 1,699,470 - - 30,577 17,374,851
(-) RevisionDecreases ................... 10,003,316 1,405,175 -- 11,053 11,419,544
(+) Extensions .......................... 4,025,101 452,324 - - 5,643 4,438,068
(+) NewField Discoveries ................ 554,161 65,614 -- 15,287 635,062
(+) New Reservoir Discoveries in Old Fields .. 1,506,550 191,026 -- 2,287 1,699,863
(-) Production in 1992 .................... 14,711,197 1,545,424 - - 78,707 16,335,328
Proved Reserves asof 12/31/92 ............ 143,974,839 14,393,823 -- 641,235 159,009,897

State Level Summary Report

Production in 1992 ....................... 0 23,864 12,707 256,205 292,776
Proved Reservesas of 12/31/92 ............ 0 158,293 89,413 2,674,192 2,921,898

Production without Proved Reserves
Reported in 1992 ........................ 55,391 466,568 40,024 466,944 1,028,927

Total Production In 1992 ................... 14,766,588 2,035,856 52,731 801,856 17,657,031
Total Proved Reserves as of 12/31/92 ........ 143,974,839 14,552,116 89,413 3,315,427 161,931,795

aUnweightedreporteddata
.... Notapplicable
Note:Fieldleveldataarereportedvolumesandmaynotbalancedueto submissionof incompleterecords
Source:FormEIA-23,"AnnualSurveyof DomesticOilandGasReserves,"1992.
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Table F4. Summary of Reported Nonassoclated Natural Gas, Wet After Lease Separation, Data Used In
Estimation Process, Form EiA-23

(_MillionCubic Feet at 14.73 psia and 60° Fahrenheit)

Operator Category

Noncertalnty-j Certainty
Level of Reporting I II Iii III Total

Field Level Detail Report
Proved Reserves asof 12/31/91 ............ 119,8038895 12,953,226 - - 467,294 133,224,409
(+) Revision Increases .................... 13,339,016 1,448,147 -- 25,391 14,812,554
(-) Reviston Decreases ................... 8,530,233 1,237,261 -- 6,934 9,774,428
(+) Extensions .......................... 3,464,754 337,168 - - 1,525 3,803,447
(+) New Field Discoveries ................. 545,,_09 64,515 - - 15,287 625,211
(+) New Reservoir Discoveriesin Old Fields ... 1,255,205 161,185 -- 2,000 1,418,390
(-) Production in 1992 .................... 12,354,110 1,302,817 -- 50,330 13,707,257
Proved Reservesas of 12/31/92 ............ 117,523,938 12,424,173 - - 454,233 130,402,344

State Level Summary Report
Production in lgg2 ....................... NA NA NA NA NA
Proved Reservesas of 12/31/92 ........... NA NA NA NA NA

Production without Proved Reserves
Reported in 1992 ........................ 32,472 344,561 - - 71,965 44E,g98

Total Production In 1992 ................... 12,386,582 1,647,378 -- 122,295 14,156,255

Total Proved Reserves as of 12/31/92 ........ 117,523,938 12,424,173 -- 454,233 130,402,344

aUnweightedreporteddata.
- - = Notapplicable.
NA= Notavailable.
Note:Fieldleveldataarereportedvolumesandmaynotbalancedueto submissionof incompleterecords.
Source:FormEIA-23,"AnnualSurveyof DomesticOilandGasReserves,"1992.

Table FS. Summary of Reported Lease Condensate Data Used In Estimation Process, Form EIA-23
(Thousand Barrels of 42 U,S Gallons)

Operator Category

........................................... -Noncertal-nt_ certainty
Level of Reporting I II III III Total

Field Level Detail Report
Proved Reservesas of 12/31/91 ............ 1,089,097 101,313 - - 4,191 1,194,601
(+) Revision Increases .................... 153,498 29,396 - - 268 183,162
(-) Revision Decreases ................... 111,666 2t,005 -- 280 132,951
(+) Extensions .......................... 26,047 1,814 - - 6 27,867
(+) New Field Discoveries ................. 8,484 77 - - 1,625 10,186
(+) New ReservoirDiscoveries in Old Fields ... 28,164 1,580 -- 50 29,794
(-) Production in 1992 .................... 127,340 12,648 - - 661 140,649
Proved Reservesas of 12/31/92 ............ 1,066,306 100,627 -- 5,203 1,172,136

State Level Summary Report
Production in 1992 ....................... 0 50 0 68 1,012
Proved Reservesas of 12/31/92 ............ 0 475 5 1 7,527

Production without Proved Reserves
Reported in 1992 ........................ 415 3,465 0 643 5,897

Total Production In 1992 ................... 127,755 16,163 0 1,372 147,558

Total Proved Reserves asof 12/31/92 ........ 1,066,306 101,102 5 5,204 1,179,663

aUnweightedreporteddata
- - = Notapplicable.
Note:Fieldleveldataarereportedvolumesandmaynotbalancedueto submi,_sionof incompleterecords.
Source:FormEIA-23,"AnnualSurveyof DomesticOilandGasReserves,"1992.
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Table F6. Statistical Parameters of Reserve Estimation Equation by Region for 1992

Number of Nonzero R/P Pairs Characteristic Multipliers
Region Lease Lease
Number Region Oil Gas Condensate Oil Gas Condensate

2 Pacific Coastal States ........... 41 34 3 8,4 a6.8 a5.4

3 Western Rocky Mountains ......... 90 111 20 8.0 11,2 a5,4

4 Northern Rocky Mountains ........ 156 117 t5 6,9 7,6 a5.4
5 West Texas and East New Mexico .... 579 502 79 6.9 6,1 5.8

6 + 6A Western Gulf Basin and Gulf of Mexico . , 551 640 343 5.2 5,5 5.3
7 Mid-Continent ............... 416 416 123 6,3 6,9 5.3

8 + 9 Michigan Basin and Eastern Interior . . . 163 83 12 6.9 g,5 a5.4
10 + 11 Appalachians ................ 40 82 3 8,1 10.6 a5,4

United States ............... 2,036 1,985 598 6,2 6,8 5.4

aMultiplier of the U S nationalaverage is assumed. Effect of multiplieron related naturalgas or lease condensate reserves estimate
negligible 'n these regions,

Source: Estimated based on data filed on Form EIA-23, "Annual Surveyof Domestic Oil and Gas Reserves, 1992,

Figure F1. Form EIA-23 Regional Boundaries

Source Energy Information Administration, Officeof Oil and Gas
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Any remaining difference in the State/subdivision annual
Published Proved Reserves _llEnd of Previous Report Year reserves balance between the published previous year-end

+ Adjustments proved reserves and current year-end proved reserves not
+ Revision Increases accounted ff_r by the imputed reserves changes was in-
- Revision l)ecre_t,_es eluded in the adjustnlents for the area. One of the primary
+ Extensions reasons that adjusunents are necessary is that very few of
+ New Field Discoveries the sarne random operators are sampled each year, Less
+ New Reservoir Discoveries in C)ldFields than 4 percent of the random stratum operators sampled in

- Rel_rt Year Production 1991 were sampled again in 1992, and there is no guaran-
= Published Proved Reserves at End of Report Year tee that in the smaller producing States/subdivision the

same number of small operators will bc selected each year,
or that the operators selected will be of comparable sizes

A ratio was calculated as the sum of the annual production when paired with operators selected in a prior year. Thus,
and year-end proved reserves of those respondenLs who did some instability of this stratum from year to year is un-
not provide the reserves balance comlxments, divided by aw_idable, resulting in minor adjustments.
the sum of year-end proved reserves and annual production

of those respondents who did provide these quantities. Some ol' the adjustments are, however, more substantial,
This ratio was then multiplied by each of the reserves and could be required for any one or m,Jrc of the following
balance components reported by Category I and some reasons:
Category II operators, to obtain imputed volumes for the

reserves balances of the other Category 11operators and = The frame coverage may or may not have improved
certainty and noncertainty operators. These were then between survey years, such that more or lesscertain-
added to the State/sul_livisi,_mtotals, ty operators were included in 1992 than in 1991.

• The random sample for either year may have been an

Imputation of Natural Gas unusual one loaded by chance with either larger or
Type Volumes smaller random operators.

• One or more operators may have reported data incor-
Operators in the State/subdivision certainty and noncertain- rectly on Schedule A in It,_91or 1992, hut not both,
ty s,.rata were not asked to segregate their natural gas amt the error was nol detected by edit processing.
volumes by type of natural gas, i.e., nonassociated natural

gas (NA) and a_scx:iated-dissolved natural gas (AD). The • Operation of properties was transferred durit,g It._92
total estimated year-end proved reserves of natural gas and from operators not in the frame or random operators

not selected li)r the sample to certainty, operators or
the total annual production of natural gas relx_rted by, or r_mdom operators selected R_rthe sampne.
imputed to, operators in the State/subdivision certainty and
nonccrtainty strata were, therefl)re, sutxli_ "ded into the NA • Operations of prc_perties was transferred during 1992
and AD categories, by State/subdivi:don, in the same to an otx,rator with a different evtduation of the
prolx_rtion as was reported by Category 1 and Category II proved reserves ass¢_ciated with the properties thanthat of the 1991 owrator.
operators in the same area.

• Respondent changed classification of natural gas
from NA to AD ()r vice versa.

Adjustments
• The trend in reserve changes imputed for the small

The instructions I_)r Schedule A of Form E1A-23 specify operators, thai was based on the trend reported by the
that, when relx_rting rese_'es bahmce data, the following large operators, did not reflect the actual trend for the
arithmetic equation must hold: small operator.,_.

• Random operators, who have _rown substantially in
size since they were added to me frame, occasionally
cause a large(standard error than expecled.

Proved Reserves at Eml of i_reviousYear

+ Revision Increases The cattses of adjustments are known for some httl not all
Revision l)ecrea.ses areas. The only pr_blems whose effecLscanno! be expected

+ Extensions to bahmce over a period of several years are those
+ New Field i)isccweries associated with an inadequate frame or those ass_x:iated
+ New Reserwfir I)isccweries in ()ld Fiehts with any actual trend in reserve changes for slnall

Retx_rtYear I_mduction operators not being the same as those for large operators.
= Pr,,ved Reserves at End of Report Year EIA c_ntinues to attenipt It) ilnprove sources of operator

data to resolve prolqem,, in fr,'tme completeness.
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Sampling Reliability of the Estimates Corresp¢)ndingly, the sampling variance had two com-
ponents associated with the estimated production from

The sample of noncertainty operators selected is only one each component:
of the large numbcr of possible samplcs that could have
been selected and each would have resulted in different ^ ^ ^

estimates. The standard error or sampling error of the es- Var(Vsr)=Var(Vsrl)+Var(Vsr2)
timates provides a measure of this variability. When prO)-
ability sampling methods are used, as in the EIA-23
survey, the sampling error of estimates can 'also t_ The Var(Vsr) was estimated as the sum of the estimated
estimated from the survey data. variances of the three component estimates. Thc variance

for any component, say conlponent j, was estimated from

The estimated sampling error can bc uscd to compute a the formula:
confidence intcrvai aroumt the survey estimate, with a
prescribed degree of confidence that the interval covers the / ,_

value that would have been obtained if all operators in the Var(Vsri)^ = [ Ws_,__-....1
frxne had _een surveyed. If the esti,nated^ volume is nsrj,t---Wsrj JJS| s,j2denoted by Vs and its sampling error by S.E. (Vs), the con-

A

fidence interval can be expressed as: in general, i,:sr/denotes the production estimate from corn-

^ ^ potent j for each of the three types of operator, and
Vs + k S.E. (Vs) Var(Vsr]) denotes its variance where

nsrj :_ number of olx',rators in sample in componentj
where k is a multiple selected to provide the desired level

of confidence. For this survey, k was taken equal to 2. Wsr/ = wcighl li)r operator reports in componentj
Then there is approxirnately 95 percer,_ confidence that the
interval: S2srj :_ variance between operator reports in com-

ponent j.

A ^ S2sr/Vs + 2S.E. (Vs) I1"the subscripts sr are droPl'rcd, , , can be expressed as:

includes the universe value, for both the estimates of reser- nj , ( nj ]2

yes and production volumes. Corresp,)ndingly, for ap- 2'"_,- [E "_i' [/
proximately 95 percent of the estimates in this report, the _ _ _ ) _/

difference between the published estin,atc and the value S_- ...............ii/'i ..............that would be found from a complete survey of all
operators is expected to be less than twice the sampling

error of the estimate_Tables B7, BS, Bg, and B 10 provide where
estimates for 2S.E.(V s ) by product, These cstimalcs arc

directly applicable for constructing approximate 95 percent V'I i ::_ weighted pr(xtuction or reserves volume for
confidence intervals. EIA estimates should be viewed as the i-th sample operator in the component/.
the value of the estimate plus or minus twi_c the as-

sociated sampling error. The sampling error of _,'sks equal The variance of the estimate(I total volume li)r a State
to the sampling error of the noncertainty estimate Vsr, Ix'- having subdivisions is the sum of corresponding Type 1,

cause the certainty total is not subject to sampling error. Type 2, and Type _ comp()nenls where the classification of
The estimated sampling error of a noncertainty estimate is operators by lype is with regard to the State as a whole;
the squareroot of its estimated sampling variance, e.g., Tyl)e 3 operators at the State level are those that were

not shown in the sample frame as having production

The noncertainty estirnate I_r a given State/subdivision had anywhere in the State.
two separately weighted components based on reports of:

Similar sumnmtions resulted in lhe variance of the es.

• Type I Operators shown in the frame as having had timated volume for the tt.S. total. However, since there are
crude oil or natural gas production in the State/sub- no operators in the frame who would be classified as Type
division. 3 at the U.S. level, there would lyeno Type 3 components

• Type 2 Operators shown in the frame as having had at the U.S. level. Therefore, at the U.S. level there were
no crude oil or natural gas pr_)duction in Ihe only two separate sample variance components calculated,
State/subdivision. one for Type I operators and one li)r Type 2 operators.
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Table F7. Factors for Confidence Intervals (2S.E.) for Crude OII Proved Reserves and Production, 1992
(MillionBarrelsof 42 U.S. Gallons)

1992 1992 1992 1992
State and Subdivision Reserves Production State and Subdivision Reserves Production

Alabama ....................... 0 0 Ohio .......................... 4 !
Alaska ........................ 0 0 Oklahoma ...................... 28 4
Arkansas ...................... 4 1 Pennsylvania ................... 0 0
California ...................... 21 2 Texas ......................... 90 13

Coastal Region Onshore,........ 4 0 RRC District 1 ............... 15 3
LosAngelesBasinOnshore ..... 8 1 RRC District2 Onshore ......... 15 2
San Joaquin Basin Onshore ..... 12 1 RRC District 3 Onshore ........ 20 4
State Offshore ................ 0 0 RRC District4 Onshore ......... 6 1

Colorado ...................... 14 2 RRC District5 ................ 3 0
Florida ........................ 0 0 RRC District6 ................ 20 4
Illinols ......................... 15 1 RRC District 7B ............... 14 2
Indiana ........................ 0 0 RRC District7C ............... 41 4
Kansas ........................ 22 3 RRC District8 ................ 35 5
Kentucky ...................... 1 0 RRC District8A ............... 27 3
Loulsi3na ...................... 28 2 RRC District9 ................ 14 2

North ....................... 4 1 RRC District 10 ............... 9 2
South Onshore .............. 28 2 State Offshore ................ 0 O
State Offshore ................ 0 0 Utah ......................... 6 1

Michigan...................... 18 3 West Virginia ................... 1 0
Mississippi ..................... 13 3 Wyoming ...................... 26 4
Montana ....................... 12 2 FederalOffshore ................ 0 0
Nebraska ...................... 1 0 Pacific(California) ............. 0 0
New Mexico .................... 13 2 Gulf of Mexico (Louisiana) ...... 0 0

East ...................... 13 2 Gulf of Mexico(Texas) ......... 0 0
West ....................... 2 0 Miscellaneousa ................. 2 0

North Dakota ................... 12 2 U,S. Total ...................... 111 16

alncludes Arizona, Missouri,Nevada, New York, South Dakota, Tennessee,and Virginia.
Note: Factors for confidence intervals for each State subdivision, State, and US. total are independently estimatedand do not add.
Source: Factor estimatesbased ondata filed on Form E1-23,"Annual Surveyof DomesticOil and Gas Reserves," 1992.

Table F8. Factors for Confidence Intervals (2S.E.) for Natural Gas Proved Reserves and Production,
Wet After Lease Separation, 1992 (BillionCubicFeet at 14.73psiaand60 DegreesFahrenheit)

1992 1992 1992 1992
State and Subdivision Reserves Production State and Subdivision Reserves Production

Alabama ....................... 56 10 Pennsylvania .................. 78 7
Alaska ........................ 0 0 Texas ........................ 381 65
Arkansas ..................... 25 4 RRC District1 .............. 148 28
California ...................... 45 7 RRC District2 Onshore ........ 106 19

Coastal Region Onshore ........ 3 0 RRC District 3 Onshore ........ 83 14
LosAngeles BasinOnshore ..... 1 0 RRC District 4 Onshore ........ 99 16
San Joaquin Basin Onshore ..... 11 2 RRC District 5 .............. 75 16
State Offshore ................ 0 O RRC District 6 ............... 35 7

Colorado ...................... 136 13 RRC District 7B .............. 63 6
Florida ........................ 0 0 RRC District 7C ............. 91 15
Kansas ........................ 103 9 RRC District 8 ............... 89 14
Kentucky ..................... 0 0 RRC District 8A .............. 68 11
Louisiana ...................... 56 13 RRC District9 .............. 75 12

North ....................... 38 10 RRC District 10 .............. 153 22
South Onshore ............... 43 8 StateOffshore ............... 0 0
State Offshore ................ 0 0 Utah ......................... 27 2

Michigan ....................... 49 10 Virginia ....................... 0 0
Mississippi ..................... 41 7 West Virginia ................. 128 12
Montana ...................... 99 6 Wyoming ................... 352 13
New Mexico .................... 89 16 Federal Offshorea ............ 0 0

East ........................ 80 15 Pacific (California) .......... 0 0
West ....................... 39 5 Gulf of Mexico (Louisiana)a .... 0 0

NewYork ...................... 55 5 Gulf of Me,co (Texas) ........ 0 0
NorthDakota ................... 0 0 Miscellaneous" ................ 3 0
Ohio .......................... 34 4
Oklahoma ...................... 410 60 U.S. Total ..................... 771 103

lncludes Federal offshoreAlabama.
Includes Arizona, Illinois, Indiana, Maryland, Missouri, Nebraska, Nevada, Oregon, South Dakota, and Tennessee.

Note: Factors for confidence intervals for each State subdiv,sion, State, and US. total are independeqtly estimated and do not add.
Source: Factor estimatesbased on data filed on Form EIA.23, "Annual Survey of Domestic Oil and G,.,sReserves," 1992.
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TabrieF9. Factors for Confidence Intervals (28.E.) for Lease Condensate Proved Reserves and Production,
1992 (Million Barrels of 42 U,S. Gallons)

1992 1992 1992 1992
State and Subdivision Reserves Production State and Subdivision Reserves Production

Alabama ....................... 0 0 Oklahoma ..................... 1 0
Alaska ......................... 0 0 Texas .......................... 3 0
Arkansas ....................... 0 O RRC District1 ................ 0 0
California ...................... 0 0 RRC District2 Onshore ........ 1 0

Coastal Region Onshore ........ 0 0 RRC District3 Onshore ......... 2 0
LosAngeles BasinOnshore ..... 0 0 RRC D,strict 4 Onshore ......... 2 0
San Joaquin BasinOnshore ..... 0 0 RRC District5 ................ 0 0
State Offshore ................ 0 0 RRC Dlstrlct6 ................ 1 0

Colorado ....................... 1 0 RRC District7B ............... 0 0
Florida ........................ 0 0 RRC District70 ............... 1 0
Kansas ........................ 0 0 RRC District8 ................ 0 0
Kentucky....................... 0 0 RRC District8A ............... 0 0
Louisiana ...................... 1 0 RRC District9 ............... 0 0

North ....................... 0 0 RRC District 10 ............... 0 0
South Onshore ............... 1 0 State Off=shore................ 0 0
State Offshore ............... 0 0 Utahand Wyoming ............... 3 0

Michigan ....................... 4 1 WestVirginia ................... 0 0
Mississippi .................... 0 0 Federal Offshorea ............... 0 0
Montana ....................... 0 0 Pacific(California) ............. 0 0
New Mexico .................... 0 0 Gulf of Mexico(Louisiana)a ...... 0 0

East ........................ 0 0 Gulf of Me,co (Texas) ......... 0 0
West ...................... 0 0 Miscellaneous" .................. 0 0

North Dakota ................... 0 0 U,S, Total ..................... 6 1

lncludes Federal offshore Alabama.
Includes Arizona, Illinois, Indiana, Maryland, Missouri,Nebraska, Nevada, New York, Ohio, Oregon, Pennsylvania,South Dakota,

Tennessee,and Virginia,
Note: Factors for confidence intervals for each State subdivision, State,and U.S. total are independently estimatedand do not add.
Source: Factor estimatesbased ondata filed on Form EIA-23, "Annual Survey of DomesticOil and Gas Reserves,"1992.

Table F10. Factors for Confidence Intervals (2S.E.) for Dry Natural Gas Proved Reserves and Production,
1992 (Billion Cubic Feet at 14.73 psia and 60 Degrees Fahrenheit)

1992 1992 1992 1992
State and Subdivision Reserves Productlon Stale and Subdivision Reserves Productlon

i Alabama ....................... 54 10 Pennsylvania ................... 78 7
Alaska ........................ 0 0 Texas ....................... 351 60
Arkansas ...................... 25 4 RRC District 1 ............... 143 27
California ...................... 43 6 RRC District 2Onshore ........ 99 18

CoastalRegion Onshore ......... 3 0 RRC District3 Onshore ........ 76 13
Los Angeles BasinOnshore ..... 1 0 RRC District 4 Onshore ........ 95 16
San Joaquin BasinOnshore ..... 1t 2 RRC District5 .............. 72 15
State Offshore .............. 0 0 RRC District6 ............... 33 6

Colorado....................... 129 13 RRC District7B ............. 52 5
Florida ........................ 0 O RRC District7C ............. 81 13
Kansas ....................... 97 8 RRC District8 ............... 81 13
Kentucky ...................... 0 0 RRC District8A .............. 53 9
Louisiana ...................... 54 12 RRC District 9 ............... 63 10

North ...................... 38 10 RRC District 10 .............. 139 20
South Onshore ............... 41 8 State Offshore ............... 0 0
StateOffshore ................ 0 0 Utah ......................... 24 2

Michigan ....................... 46 9 Virginia ...................... 0 0
Mississippi ..................... 40 7 WestVirginia .................. 121 11
Montana ....................... 97 6 Wyoming ..................... 337 12
New Mexico .................... 82 15 Federal Offshorea ............. 0 0

East ........................ 73 14 Pacific(California) ........... 0 0
West ....................... 37 5 Gulf of Mexico(Louisiana)a ..... 0 0

NewYork ...................... 55 5 Gulf of Mexico (Texas) ......... 0 0
North Dakota ................... 0 0 Miscellaneous" ................. 3 0
Ohio .......................... 34 4
Oklahoma ...................... 388 57 U.S. Total ..................... 733 97

Includes Federal offshore Alabama.

IncludesArizona, Illinois, Indiana, Maryland, Missouri,Nebraska,Nevada, Oregon, South Dakota, and Tennessee.
Note: Factors for confidence intervals for each State subdivision, State, and U S. totalare independentlyestimated and do notadd.
Source: Factor estimates based on data filed on Form EIA-23, "Annual Surveyof DomesticOil and Gas Reserves," 1992 and Form

EIA-64A, "Annual Report of theOrigin of Natural Gas Liquids Production," 1992.

120 EnergyInformation Admlnlstretion/U.S, Crude Oii, Natural
Gas, and Natural Gas Liquids Reserves 1992 Annual Report



Discussion of instrument it'_ell"was carefully developed, and included a

NonsampllngErrors ,Jet,ileaset of instructi,ms R,r filing (taU,, subject m acomnlotl set of definitions similar to those already used by

Several sources of possible error, apart from sampling the industry. Editing mftware is continually developed to
error, arc associated wiLh /he Form EIA-23 survey. These detect dit'fcrcnt kinds of probable reporting errors and flag
include bias duc to nonrcsponse of oper,'m)rs in the sample, them for resolution t_y analysts, either through confirms-

lion of the data by the red,pendent or through submission o1'proved reserve estimation errors, and reporting errors on
the part of the respondents to the survey. On the parl of amendmenL,_ to the filed data. Data processing errors, con-
EIA, possible errors include inadequate frame coverage, slating primarily {)r random keypunch errors, arc dClecled
data processing error, and errors associalcd with statistical by the saint software.
estimates. Each o1" these sources is discussed below. An

estimaLe of the bias from nonresp(mse is presented in the
section on adjusmmn| for operator nonresponse. Imputation Errors

Some error, generally expeclcd to t)c small, is an inevitable

Assessing the Accuracy of result of the various estimations outlined. These imputation
the Reserve Data errors have not yet been completely addressed by EIA anti

it is possible thai estimation methods may he altered in
The EIA maintains an evaluation program to assess the future surveys. Nationally, about 6.9 percent of Lhe crude
accuracy and qu',di(y of proved reserve estimate,' gathered oil proved reserve estimates, 6.6 percent of the nalural gas
on Form EIA-23. Field tearns consisting of petroleun, proved reserve estimates, and 3.8 percent o1'the lease con-
engineers from EIA's Dallas Field Office conduct lechni- densate proved reserve eslimales resulted from the Jlllpula-
cal reviews of reserve estimates and independently tion ,'|nd estimation ()1"reserves Ior those certainty and
estimate the proved reserves of a statistically selected noncertainty operators who did not provide estimates for
sample of operator properties. The results of Ihese reviews all of their properties, in combination with the expansion
m'e used to evaluate the accuracy of reported reserve of the sample o1 nuncertainty otxerators to the full ix)pule-
estimates. Operators are apprised of the team's findings lo lion. Errors for the laller were quanlJb.ltJvely calculated, as
assist them in completing future filings. The magnitude of discussed in the previous section. Slandard errors, for the
errors due to differences between reserve volumes sub- Iormer, would lend to cancel each other from operator to
mitred by operators on the Fonn EIA-23 and those operator, and are, therefore, expected to be negligible,
estimated by EIA petroleum engineers on their lield trips especially at the National level of aggregation. In Slates
were generally wilhJn accepted pmlessional engineering where a large share of tou|l reserves is acc()tmted l'or by
standards. Category 11I and smaller Category I1 olx'ramrs, the errors

are expel'ted to be somewhat larger than in States where a
large share el total reserves is accounted for by Category I

Respondent Estimation Errors and larger ('alcg¢)ry I1_)pcratt)rs.

The principal data elemenL'_ of the Form EIA-23 survey
consist of respondent estimates of proved reserves el crude
oil, natural gas, and Ica,_e condensate. Unavoidably, the Frame Coverage Errors

respondents are lx)und to make some estinlation errors, i.e., ()1 all the sources o1 t tmtrullable error connected with the
until a particular reservoir has been lully produced I() its
economic limit and abandoned, its reserves are not stibj¢ct Form EIA-23 survey, errors in the operator frame were
to direct measuren}ent but must be inferred from limited, cxpc_.'ted t(_ he the most important, ll the frame does not
imperfec.t, or indirect evidence. A more (:ontplete discus- list all otwrators in a given State, the sample selected from

the frame for the Slate will not represent the entire
sion of the several techniques of estimating proved reser- operator lx_pulalitm, a condition called undercoverage.
yes, and the many I_mhlems inherent in the task, appears
in Appendix (,. Undercoverage is a prohlem with ccr_.tin States, but it does

not aplx'ar to Ix.' a l}r¢,hlem with respect to the National
proved reserve estimates li)r eitller crude oil or natural gas.

eportlng Err.ors and Wtlile it is relatively straightforward to use existing sour-
aza ,rocessingErrors ces to identily large operators and l'Jtid addresses for them,

such is not the ca_,c Ibr small operators. A frame sud_ as
Reporting errors :)n the part o1 respondents arc o1 definite that used m the I()q2 survey is particularly likely to Ix.,
concern in a survey of the magnitude and complexity of deficient in States where a large Ix)rtion oi tolal reserves
the Form EIA-23 program. Several steps were laken hy and production is acc_mnted lot by small operators. These
EIA to minimize and deicer such prot_lems. The ,,urvcy States arc not likely to allocate sullicicnt resourvcs to k,:ep
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truck of all operat{}r_ on a currclll btl_i!L _o111(.'un{ler- /r_ml th{' natural _as _[rC_llll _11natural _a.s I}r_ce_sin_
coverage of this type secm_ to exist, partiu'ularly, with rci- phml.s, Form EIA-(_A collc_'lcd die volumetric rcdu_'titm,

crcnc¢ t{_ natural _a_ ol)cntlr_rs+ [_IA is conlinuin_ lO w_}rk or ._hrinknl_e, _}t [he input nalural _a.s strealn Ihal rc_ullcd

to rClTIC.dy thc undcrcov_'ragc problem in tho_c States /rom the rcm,)val ul the N(;I+ at em:h natural ga.s l)ro_.'es,_-
where it occ'umxi+ in_ plant,

1'he shrinkage volume was then alh)L:ated to the phmt's

Calculation of Reserves of r.p,,m,d ,,r ,,t by
Natural Gas Liquids and r(,u_hly iil proporti, m t,, the N(il. r_:v(,v,:n.'d, i,c.

Dry Natural Gas the N(;I. prodm'ed, the alh_:ati.m was m prupurlrm Io the
reported N(;I_ volum_'s Ior each area (_1t_ri_in. Ih>wevcr,

these derived .,hrinka_c v¢flum¢,, wcrc rejected II the nmo
Natural Gas Liquids Reserve Balance :x,tv.,_,c, the ,Jirinkagc and the N(il. pr,.lu_'tHm (._a_

_'qulvalenls raliul Icll IIIII,M(.]CCeFI/_lilllilllits ol phy.',ical ac-
The published reserves, l_n_duclion, and reserves chan_c ('llr_tk'y, The rilljo vvli_, cxl)ccK'd Io ranpe b_.'tw¢¢il I,_._N

statistics for crude _>il, legist' uun(lcn,_+Jte,and II_.llllr;ll _tas, k'tlblC lek't pcr b_lrrcl (why're N(il+ u_}l'iSlnts pi'illlt|rily of
wet after ]case .,+¢l}aralion, wcrc derived ironi Ihc d,'lt_t ethane) aiid (_(){)_:III+_K;h.'¢l per bam'l (where N(il. t:(}nsiPsts
reported on Form EIA+Z_ am' the applicatl(m ol the ira.

primarily _1 natural _ls(_llllCS). Wh¢ll the colilp!itcd _+.l_
putation n+l¢lh(>ds (li.,,_:u+_s¢_dl)rcvi¢)usly, "lhe inlormation equivalents ratio Icll i>lilsld¢ these Iilllits, till ilnpuled rllli(>

_:olleulcd ()It F'orln EIA-_'_A was th_.,n utili,'.t:d ill _.:OllVl.,rt+ w'ii_ tlliliz_.'d Ii) cs[illi;.ilC lilt., I}lalli',, llliltlr+.il _il.'.+shrillka_l:
Jli_ the extililttttts ()J thc wet n[itiirtl] _+.lsreserves Iltt() two tiJl(K'titi()li t() _.'_l+,;hrcl),)rlcd _lre+.i(>/()rl_lll,
_.'t_ml}oncnts:phmt liguid.,+ rest:rye data and dry natural _;ls

reserve data. The t(ital lltilur;_ll _ti.,,;liquid+,, r_+'xervcvNtJll>ilti..x Thi', iltil)tltl.'(l ratio _,_,;,isthat _:ai_:ulaletl Itir the a_pr_+'_ah"ul
pre_entcd in Table 14 wt.'r_.,voluputed as the ,,tllll ol phlnt till t_tli_+,rllhml,, rcl_t>rtlnp l_rtmltli.:ti(>ll _illd ,,hrink;ipc, and

liquids estimate_ (Tat+hi' IS) arid leti_+l;c()lldl.,il,+iite ('lahlc htivill_ a _a,, cgui+aicnt rtttio withlll Iiw tllt>rcxaid Iiilill.',.
16) e.stimates, lr(>lil the iire_+t ill qilc_,lll>li. "lhe ililpillt/d ;iru;t r_llit_ VVil_,

applied ,ml_' it Ihcre wcrc ai lea,,I live plant.,, Itt base it,;
T() _cncrtllc e,_tiill+,tlCx Ior citl:h t.'iclllenl iii the re,,erve,+ Ct>ll>l'_tll+,llli>rltin. It there X+¢le h.',+,,lhlill live Iflallt.,,, the
t'_alailc+: lot phmt iiguid,, In a _ivcn l_roducin_ • area, the iirxl
step wa'+ t(> _n>ul) till lltltilr;il _;ix l+rove,,+,,in,qi+lant,, thai inil}llicd rail(> wa,, _.;+il_.:lllalc(II,,l+,,cd (ill all phllltn it> the

,,urvc) + v,.h,>,,c illtlivitlii+ll ++'.;i_+_:tltiiv;ilcnlx rlliil> +_,;iswilhin
repurtt:d thi_ tlrL'ii it.N_,til_.lrt.'il-t)l+()rl_ili t)ll th,'ir I:t)rill FilA+ lilt., ;t_:tclll_lble 11111i1'_.l J.",,_, lh;In tillS., Ik'r+:eill til ltl_.' liquids
64A, and then ,,unl the' Iiq|lid,, l_n_duclit_ll attributed ll> thl,, pr(>du_:tit>nv,a_,;+t,+_,_>_,latcd v¢ith ,dlrinkal,c v_iltlil>e,, ili|ptltt.,d
;itch| i)vl.,r till rcsl)(indt'nl.,+. Nc+_,l. I1+¢ r++lll()()1 the ]iqlli(I,+ ill thl_, illitlltlUr. Ihl,,c_l (ill the I_)q2 I:(lllil I.IIA,ldA ,_llr,v;i;+y.

i)rt)thlcliiJrl tit the hltal v,,t:! Ii;+lltlral _;.tx i}riidil_:ti()n h>r the+, tile ilati_ql;ll _._._'i_htetl+.l,.era_v _;+ln_,gillV;.ik'nlx r;.ilit> was
_irc_l wt+ixdelCrlillned. lhl,, rilli() rel)r++'_+'lllcdIlK' lx'r__:clll;+l_c +,.;()illpillutl[() |,H., l. +_t)__.llbl_+i¢cI ()I ll_itllr;il _i.l',, +.,hriilk;l_C
I>l the wet li_l[tir;ll _l_ that wa,, rt+'_+'_x._.'rcdan natural Ba', per barrel t+l N(il. re_:t>vvrcti. 'l'tu,, ,,, +7cubl_: lecl per barrel

liguids. Fill_iily, it vv;t.,, +.l',_,tlllietl th;J( Ihl,_ r;+iii(> w+.i,, iii()r¢ thrill it> Ihc I_1 ,_lil"vc)_.'l'hc t_>l_llXlll+lllkii_t.' vt}hllIK,

aPl+>lical+le it> thi+' rc,wr,.'e+, ;.in<if_+';.i_.:liL:til111}(}liL'll|ill R."GUrV_+, (r_+,llt_l'k,tj lilu ,, lllll_lll_.+tJ)lllr all l+hinln rel)i>rllll _ +,I_iV¢ll +iri,_+l
ctl;ln_e.',+ (excel)! ,tidltlsllHt!lil_,j, +is well +is l+r_xlucl_m, t>i t)ll_lll x,_,+++i,, Ihell ntlblr;J_+l_+'tllnml Ih_: _.'+.,lllIHiiud_+aluet_l

Thcr_.,l_re, cat:h _.It'lliVl1| ill the.' _.'i li+.ittlrtJl _+.i.',l¢,,_,,r_,'L,,_ ll+llill'tll _t;,i_, l>!+_i(iil_,'lll)il,%+'+,+'I+liR'r IL'a,,c _,el)_ir++lllt)ll,_,i_+,Itllli_

bahul_:e wti+,,niultil+lied by th_ rock,very I;ich)r it) ylcl(l the (try' nalurai _.!.a,,I+rt>tltl_tlt_n It>l+the area. 'l+hc mutmnt ul Ih¢
c()rr_+,+,,;l)olldin_ ¢,+iilli;tl_.' l(ir ]>l_illi liqiiitl_. A(I.lu,,lllielll_ ()1 r_'du_llt>n ill ilK, V+vl li_illlr_ll _;t_, I_n>du_:lit>n v+.;+lsIht:ii

nalural _1.,_liqtiid.,, were.,ncl egli;+ll ll) Ihc ttillt+'reil_:_+'b_+,tv+eell cxpre,,,,cd a,, _l l_erueni;+l_e_ll Ih_.' V+vl nailtral _ls I_rtttltl_.'_
ihc end ol l_r_+,Vl_>tix_'l'dr rcxcrv_: c,_lilii+.ilu,+,ba,,_+'_]tllX)ll Ih_., Ii()ii. l)r+_ li_iltir_il _;i,, rc',_'r_._:,__ilitl i+¢xcrvc t:tl;lli_,x v,._!r_,

ctirrenl rt+,l)t)rl yc;Jr l.(>rln tilA.-21_ alid l._lrlii I_IA+t'+4A tlck'rllilnt;tl b_ r_,tlll_ili_ Ihe ,,',t+'l!ialur;.il _in rc_,cr,,,_-+alitl
xtirveys, ;lind ilia+'end _)1ctirrt+'lli year rt+',,_:rvc,:>,lil ll ;+ll_.',+l_ilb -

re,,cr_t.' Ctl+.iil_+'xb_ Ihe ,+_iliit.,i_cr_,nl,_i_¢ r_'dliCllt)li i;Ki()r.
linhcd i11lhc l+Irc+,_+'din_,yc;+Ir".,tti111tl+,il re_,erw+".;r_+.l+i+rt.

A lurthcr rcllli_,'li_cilt t)l the ¢,,tllll+illt)ll I+I+_+_+_+',,,, vv++t,,+itltled

Natural Gas Reserve Balance lhi', >'car. Thl,, r_'til|Clii¢lll vv;in_t(:h+lll_C Ill ,llcttl_>tl_>l<>_>+ t_>
_'llcr_ll_' _111_'xlllll_lle t_l lh_' ll_.lltlr_ll _lx llqllltl ru'nu'r_,_,",Ill

This procedure iilvUlvcd downw_ud _JdllJ_l.lll¢lll._ ol I.h¢ tho,_¢ _l.al.¢._ _.'il.h large ;jIiiUiJll[._ u] _.+oalb_d Ili¢lJl_Jll_. The
nalurai _as dala, v,cl aller lea,,e '_clmrati_m. in c'qllll;llill,l._, lirsl _,lcp in the pl_c,,,_ wa,, h> i¢l_,illlly ;ill l.¢>rm I._iA+2_

Iile v¢>llinle,, ol natural _a', ¢lti a lull) dry. ba,,l',. lhcxc rci)t_rtetl _:l)altwd illClh_lllC llcltF,. l'h¢ ,,o:tmd ,,ICl_ w_l.', I¢>

re(Jll_+'[it)11_ wt'r_: l++;ist'tJ ()ll e'_[illl;.llt.'x t)l the _++I_.'()II _, t'htllll;llL' lhe ;IIII()IIIII (Ii the+, lllltJcrv()_,L'r+,i_v III lhc llt)ll.

t+'gtlivalcnts _>1the Iigtli(l'+ rcnl<>ved (ll> the uaxe _>t i)r(>(Itl_., r_+,l+(>lICd_.'l>,_lltx'dillclh+lli¢ iiehl+, till l+t>l+lllt..IA-2_. I+'rt>thl_.+
1i{)II), (Drexpc+.led tt> tx' rUlll()VU(J(ill II1_!_;.ln_'t)l re,,¢rvcx!, I1()11_t _t>allx'd iiiu[h_.lllk, !Ii rcl>_>rlctl licitly, vva.,,_+'_>llll}art'(!
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to the StaLe reported production of coalbed methane, to this procedure was applied were Alabama, Colorado, and
calculate a factor to increase reported coalbed methane New Mexico.
production to the relx)rted State production ot coalbed
methane. This factor was applied to each relx)rtc_ element AdjustmenLs of dry natural gas were set equal to the dif-
in the reserve balance for a State. The assum!_tion was fcrence between the end of previous year reserves
made that coalbed methane fields contained l_ttle or no estimates, based upon the current report year Form EIA-23
extractable natural gas liquids. Therefore, when the nonnal and Form EIA-64A surveys, trod the end of current year
shrinkage procedure was applied to the wet gas volume reserve estimates published in the preceding year's annual
elements, the estimate of State coalbed methane volumes reserves report.
were excluded and were not reduced for liquid extraction.

Following the computation ti)r shrinkage, each coalbed Each estimate of encl of year reserves _md report year
field gas volume was added back Io each of the dry gas production has asscx:,iated with it an estimated sampling
volume elements in a State. The eflect of this is that the error. The standard errors for dry natural gas were corn-
large increases in reserves in some States from coalbed puted by multiplying the wet natural gas sumdard errors by
methane fields (lid not cause corresponcting increases in the these same percentage reduction f_tors. Table BI0 pro-
State natural gas liquids proved reserves. The States where vides esumates for 2 times the S.E.(Vs) for dry natural gas.
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Appendix G

Discussion of Reserve
Estimation Methodologies

The adoption of a standard definition of proved reserves Reserve Estimation
for each type of hydrcx:arbon surveyed by the Form EIA-
23 program provided a far more consistent response from Techniques
operators than if each operator had used his own defini-
tion. Such standards, however, do not guarantee that tile l)el×,nding on the kinds and amounts ot' data available, and
resulting estimates themselves arc determinate. Regardless a judgment on the reliability of those data, the estimator
of the definition selected, proved reserves cannot _ will select one of several n]ethocls of making a proved
measured directly, They arc estimated quantities that arc reserves estimate. Methcxls based on production perfor-
inferred on the basis of thc best geological, engineering, mance data are generally more accurate than those based
and economic da,m available to the cstimator, who general- strictly on infcrencc from geological and engineering data.
ly uses considerable judgment in the analysis and inter- Such methods include the Production Decline method (for
pretation of the data. Consequently, the accuracy eft a crude oil o,' natural gas reservoirs), the Material Balance
given estimate varies with and depends on the quality anti method (for crude oil reservoirs), the Pressure Decline
quantity of raw data available, the estinlation method used, method (which is actually a material balance, for natural
and the training and cxpcrience of the estimator. The gas reservoirs), and Re,wrvoir Simulation methcxl (for
element of judgment commonly accounts for the diflcrcn- crude oil or nattnral gas reservoirs). The rcscrvoir type _md
ces among independent estimates for the same reservoir c_r producticm n_cchaxlisms and the types _md amounts of reli-
field, able data available determine which of these methods is

more appropriate for a given reservoir. These methcxts arc
of comparable accuracy.

Data Used in Making
Reserve Estimates Methods not based upon production data include the

Volumetric mel hc_d(for crude oil or nattnral gas reservoirs)

The raw data used in estimating prcwed reserves include and the Nmninal Ivlethod. ()f these, the Volumetric method
data on engineering and geological properties of the reser- is tile more accurate, Both methods, however, are less
voir rock and its hyctrc_'arbon fluids. These data arc ¢_b- accurate than theist based on production data. Table G Isummarizes the vari¢_usmethods.tained from direct mcasurcmenLs. The data avaii_lblc fc_r:l

given reservoir vary in kind, quality, and quantity. Whexl a
reservoir is first discovered only data from a single well

are available, and prior to flow testing or actual prc_duc- Judgmental Factors in
tion, proved reservescan only Ix, inferred. As ctcvelopmcnt
o1"the reservoir proceeds, ,'rodflow testsarc maclc_r actual Reserve Estimation
production commences, more and more data become avail-
able, enabling prcwccl reserves estimates to become more The determination of rock and hydrocarbon fluid proper-
accurate, ties involves judgment and is subjecl to some uncertainty;

however, tile construction of the geologic maps and cross
Many diffcrenl kinds of data are useful in making reserves sections and tile determination of the size ol" the reservoir
estimates. They may include: data on porosity, per- are the major judgmental steps in the Volumetric method,
meability, and fluid saturations of the reservoir rocks (oh- and are subjecl l_ Ihe greatest uncerlt|inty. Estimates made
tained directly from core analysis or from various types of using the Matericd Balance method, the Reserw_ir Sinzula-
electrical mc.asuremcnts ttdccxl in a well or several wells); tion mcth_xt, or the I'res_rre Decline method are based on

data on the prc)duction of fluids from a well or several the estimator's judgment that the type of reservoir drive
wells; geologic maps of the areal extent, thickness, and mechanism has been identified and on tile specification of
continuity of tile reservoir rocks (inferred from well I_gs, abandonment contliticms, l_.stimates based on the
geophysical, and geological data); and reservoir pressure Prodt,'tion D_'clim, meth_×i _ue subject to judgment in
and temperature data. Also involved arc economic data constructing the trend line, and are based on the
including tile currenl price of crude {ill and natural gas. and estimator's assumpliol_ of reservoir performance through
various cleveiopmenu.|! and operating costs, abandonment.
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Table G1. Reserve Estimation Techniques • Developed oil.fiehl._'. In developed crude oil reservoirs
many of the same conunenls aPl)ly; however, there is

Method Comments an additional consideration. If the price is raised to a
level suMcienl to justify initiation of an improvedVolumetric Appliesto crudeoil and naturalgas reser

voirs Based on raw engineering and recovery project, and il the improved recovery techni-
gt;ologicdata que is efl'ective, then tire addition lo ultimate recovery

from the reservoir can I_esignifk'ant. Because of the
MaterialBalance Appliesto crudeoil andnaturalgas reset speculative lliiltlre Of predicting prices andcosts 111anyvolts IsusedinestimatingreservesUsual-

ly of morevaluein predictingreserves,and years inlo the fuIllre, proved reservesare estimaled on
reservoirperformance the basis of current prices, cosls, and operating

practices in effect as of tile (late tile estinmtit)n was
PressureDecline Appliesto nonassociatedand associated made.

gas reservoirs The methodis a special
case of materialbalance equationin the
absenceof waterinflux • ,_ucces,_fulexploration effbrts. Price can have a major

impact on whether a new discovery is pr(xlueed or
ProductionDecline Appliesto crudeoil and naturalgas reset abandoned. For example, Ihe tleclSiOl|to setcasing ill

voirs during production decline (usually in a new onshore discovery, or Io inslall a phtlrorm as the
thelaterstagesof reservoirlife) result of an oftshore discovery, are both price-sensi-

ReservoirSimulation Appliesto crudeoil and naturalgas reser live. tf the decisioll ix nlade to sel pipe or to install a
voirs is usedinestimating reserves Usual l}latform, tile discm,eries in bolh caseswill add 1othe
ly of more value in predictingreservoir proved reserves h)la]. If such projecLsare alxmdoned,performance Accuracy increases when
matchedwithpastpressureandproduction they will make no conlrihulion to the proved reserves
data total.

Nominal Appliedto crudeoil andnaturalgas reset I_[[eet of oper#tinl_ condition,_'. ()perating t'ontlitions are
voirs Basedon ruleof thumbor analogy Stlbiecl Io change C[lllSed by changes in econonlic tend(-with another reservoir or reservoirs • '
believedto be similar,least accurateof lions, unforeseen |mxluction proMems, new production
methodsused, praclices t)r methods, and the operalor's financial posilitm.

As with economic conditions, operating conditions It) lx_
Source EnergyInformationAdministration.Officeof OilandGas expecled ill tile linle of ahamhmnlent are speculative. "["htls,

currenl operating tend(lions are used in estimating proved
reserves. In considering the erfecl of OlXmtling conditions,
it distinction nitlsl tx, made tx'tween processesaml techni-

('ontribuling Io the degree of uncertainly inherent in tile tlues thai w'¢mhlnormally he applied by a prudenl ¢)perator
above melluxls for estimating reserves are other factors in producing his oil and gas, and initiation of changes in
ass_,,ciatedwith economic consideralions and the perceived operaiing conditions that would require subslanlial new
reservoir limits, which together inl]uence the final reserves investmenl.
estimate. A brief discussion of these ulher faclors ix

provided in succeeding paragraphs. • Compression. ('Oml_ression facilities are normally

l,:eononde Considerations. There Ms been continuing inslalled when the productive capacity or
deliverability of a natural gas reserw)ir or (Isdebale abotll the efR:cLs of prices on proved reserves.

Although no all-inclusiw., slalement can be made on lhe indivMual wells declines. In other cases compression
impacl of price, the lXnnts al issue can be discussed and ix used in producing shallow, low-pressure reservoirs
some general remarks can be made alx_tll SOllle ()r reservoirs in which file I)ressure has declined Io it
circumstances where price may be a factor, level too h)w fur the gas to flow inlo it higher pressure

pipeline. The applit:alion of compression increases the

Developed gasfields. In a gas re:_ervoir, price aftecls the pressure and, when econonlical, is used to make
ectmomic limit (i.e., the Im_tuction rale required to meel production into lhe higher pressure pipeline possiNe.
operating costs) and, therefore, the abandonment pressure. ('empress(on fat(lilies nornu|lly require a significant
Thus, price change has some effect on the conversion of investment and resul! in a change in operating condi-
noneconomic hydnx:arhon resources to the category of lions, It increases Ihe proved reserves of a reservoir,
proved reserves. In both nearly depleled reservoirs alld iuld reasonatfly accurate estimates of tilt' increase can
newly developed reservoirs, the actual increase in Ihe he made.
quantity of proved reserves resulting from price rises ix
generally limited in terms of national volumes (even • Wells((mule(ion. Procedures Ihal increase productive
though the percentage increase for a given reservoir may capacity (workovers, such as acid(zing or fracturing,
be great), and uther types of l_r_luclion practices) are routine
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field operations. The prc_ceduresaccelerate the rate of generally based _n the expecled pr(xtucti(_n behavior
production tron_ the reserv(_ir,or extend its life, +.|i1(,1 _}fthe infill ,,veils,
they h,'tve only small effect (m proved reserves.
Reasonable estimates _t their effectiveness can Ix' Reservelr Limitx. The initial proved reserves eslin|ate
made. made Ir_m the tlisc_wery well is subje_,t to significanl

tmcer_tinly becausetree well pr()vi(le.slittle inf()nnati(m (m
• Improved recovery leehnique,s. These techniques the size of the reserv_fir. The area proved hy a discewery

involve tile injection ()f a Iluid _)r fluids inlo _.|reser- well is frequently eslimated _)nthe basis of experience in a
voir to augment natural reservoir energy. Becausethe ,+,ivenprtxlucing region. Where there is continuity (_1the
resl_}nseof a given reserw)ir lo the applicatiem _)f an I_toducing f<)rmali_mewer wide geographic areas, a rela-
improved recovery technique cannol be accuralely lively large proved area may Ix' assigned. In some cases
prexlicted, crude oil production thai may ultim,'|lely where reliable geophysical and geol_gical data are avail-
resull from the af>plication of these techniques is able, a reasemableestimale ol the extent (_1the reserv¢_ir
classified as "indicated additional reserves of crude can be made by drilling a relatively small number ol
oil" rather than as proved reserves until response of delinealiem wells, ('_mversely, a relatively small proved
the reservoir t(_the lechnique has been demonstrated, areamay be assigned when the t}roducing f¢_mlation is of
In addition, imprewed recovery methods are n¢_l limited continuity, ¢_wingl¢_either structural or lithological
applicable to all crude oil reservoirs, h:itiation of factors.
improved recovery techniques may require significant

investment. Additional wells provide more inl_rmatit_n and reduce ihe
tmcertainly of the reserves eslim_tle. As additi_mal wells

• lnflll drilllnl_, lnfill drilling (drilling (_1"additional are drilled, the geometry of the reserwfir and,
wells within a field/reservt)ir) may result in a higher consequently, its bulk v(_lume, Ix,come more clearly
recovery faclor, and, therefore, be economically defined. This prtwess accc_unts Ior tile large extensiCms to
justified. Predicl.i_ms of whether inlill drilling will Ix', pr_wed reserves typical _fl the early stages o1 most
justified under current economic conditicms are reserw_irdeveh_pnlent.
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AppendixH

Maps of Selected State Subdivisions

Figure H1. Sul_dlvislons of Alaska

Source: After U.S. Geological Survey
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Figure H2. Subdivisions of California

+,,,,,+,.... LOS ANGELES
BASIN

OFFSHORE ...... --+

(
Source: Energy Information Administration, Office of 0ii and Gas,
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Figure H3. Subdivisions of Louisiana

OFFSHORE

Source: Energy InformationAdministration. Office of Oil and Gas.
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Figure H4. Subdivisions of New Mexico

l Mora Hardmg

Alam

McKinley Sandoval
San M_guel

Source: Energy Information Administration,Office of Oil and Gas.
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Figure H5. Subdivisions of Texas

Texas- Radroad Commission D_stricl 1 ............. TX lO

Texas, FJa0!rpadCommlssJon Dismcl 2 i
unsnore ...........................................TX 20

Texas- RailroadCommission b_slrtcl3
Onshore ...........................................TX 30

Texa_. FJ..a_!rpadCommission DJslr,cl 4
unsnore .................................................. TX 40

Texas- Haulroad Commission Dislrlcl tS ............ TX 50

Texas- Railroad Commission Dtslrlcl 8 ............ TX 60

Texas- Ra01roadComm_sslon Dismcl 7B .........TX 70

Texas- Railroad Commission Dislnct 7C ......... TX 75

Texas- Railroad Cornmission [31smct8 ........... TX 80

Texas- RailroadCommfsslon Dislr!cl8A .........TX 8(5

Texas- Railroad Commtss0on E)istrlcl 9 ......... TX 90

Texas- Railroad Commission DDstricl 10 ......... TX 95

Texas- Stale Offshore ...................................... TX 05

Texas- Federal Offshore...................................TX O0

BrIw_ter

i:" "

Giitveiton

:i:::":"

RAILROADCOMMISSION OFFSHORE
DISTRICTS ,,..=

Source: Energy Information Administration, Office of Oil and Gas.
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Figure I1. Form EIA-23, Cover Page

Source Energy lnformat=on Adrmn_s1:ra1_on_ of (311and





Figure 13. Form EIA-23, Summary Report- Page 2
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Figure 15. Form EIA-23, Detail Report m Schedule B
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Figure 16. Form EIA-6,¢A
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Glossary

This glossary contains definitions of the technical totals used in this relx)rt and employed by respondentsin completing Form
EIA-23, "Annual Survey of Domestic Oil and Gas Reserves," or Fornl EIA-fC,A, "Annual Reporl ()1theOrigin o1'Natural Gas
Liquids Production," for Ihe report year 1092.

Adjuslmenls: The quantity which preserves an exact from oil well (casinghead) gas in lease separators,
annual reserves bahmce within each Slate or SIJJtesub- and thai subsequently are comingled with the crude
division of Ihe f()lh)wing form: stream withotJI being separatelymeasured,and

2, small amounts oi nonhydr(_:arbonsproduced with
theoil.

Published ProvedReserves utEtl(]_[ Previous Report Year

+ Adjustments When a State regulatory agency specil'ies a definition o1'
+ Revisitmlncrea.,,e,_ crude oil which dilfors from that sol fonh above, the State
....Revisi.nl)ecre=Lses definition is It) bo Iollowcd and its use Iootnoted on
+ Extensions Schedule B o1' |:ore| EIA-23.

+ New Field I)isc_weries Extensions: The reserves credited to a reservoir Ix_cause

+ New Reservoir Disc_weriesin Old Fields of enlargement of its proved area, Nonnally the ultimate
+ Relx_rtYear Production size of newly discovered fields, or newly discovered reser-
= l'ublished Proved Reserves at End el Report Year voirs in old fields, is determined by wells drilled in years

subsequcnl to disccwery, When such wells add to thc
proved area ¢_f a previt)usly discovered reserw)ir, the

These adjustment.s art' the yearly changes in the published increase in proved rc;:erves is classified as an extension.
reserve estimates thai cannel be _lttribule(t !o the osti|nates

tor ()thor reserve change calegorics because o1 the ,_l|rvoy Field: An area consisting ()fa single rcscrvoir or multiple
and statislit:al estimation methods employed, For example, reservoirs all grouped ¢)n,or related to, the same individual
variations as a result t)/changes m tile olx'rator !'rame, dif- geological stnxtural feature and/or stratigraphic condition,
lerenl random samples or imputations Ior missing _r i|n- There may be IW_ or more reservoirs in a field thai art'
reported rcscr_,c changes, could contribute to adjustments, separated vertically by intervening impervious strata, or

laterally by h)cal ge(_h_gicbarriers, or by both,
Affiliated (Associated) Company: An "affiliate" ¢_1_,(_ra
person "alliliated" v_ith, a _pecilic lwrson l_ a Iwrs(_n that Field Area: A geographic area encompassing two or tat)re
directly, or indirectly through _me _r more inlenucdi;tries: pools that have a common gathering and metering system,
controls; or is c_)ntn_lled by; _r i,, trader t'omm(_n control the reserves (_1which are reported as a single unit. This
with, the person sl)ecilied. (See Person and (/ontrol) concept applies prllniaily to the Appalachian region. (Soc

Pool)
(;ontrol'. The term "t'ontrt)l" (il)clu(till_, the tt'rnis "c()ntrt)l-
ling," "controlled by," and "under cornnmn control with") Field l)iscover_ 'fear: The calendar year in which a field
llleans the po_sessi(m, direct ()r indirect, el the power to was [irsi rccogm/c(! as c()nlaining econolnically recover-
direct or cause the direction of tile managcn|ent and able aCCtllTIUlatiolls ()l()il and/or gas.
policies ()la person, whether thr(_ugh the ownership (_f
voting shares, by c(mtract, or ()thcrwise. (Sec Person) Field Separation Facility: A st|r/ace installation tlesigned

t¢_recover lease c(mdcnsate Irt)ln a produced natural gas

('orreettons: (See Revisions) stream !requently t_riginating fronl more than one lease,
and managed by the operator of one or more el ' these

(/rude ()i1: A mixture el hydr¢_carbons that exixt.,_in the leases, _Scc Lease ('ondensate)

liquid phase in nalural underground rescrv¢)irs and remains
liquid at atmospheric prcssure after passing through sur- Gross Workinl4 Interest Ownership Basis: Gross work-
lace separating lacilitics. Crude oil may als(_ include: ing interest ownership is the respondent's working interest

I, small ;m_ounts el hydrocarbons that exist in the gas- in a given property plus the pr(_p(_rtionate share ¢)1=my
eous phase in natural underground reservoirs but are royalty interest, including overriding royalty interest,
liquid at aunospheric pressure after being recovered asst_.'iated with the working interest. (See Worklnl_ Inter,

est and Royalty (including ()verrldlnR Royalty) lnteresl)
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lndtcaled Addilional Reser_e._of ('rude ()il: (,)tlHIIlilic _, I. the Iiqu¢liat_lc hytlr_'arhon lX)rl.it)n has I_'n re-
ol crude oil {other than prtwu,d rc,+¢rv¢,,!which may Ix' In,wed Into1 the gax _trcam {i.e., ga,+alter lea,+e,
come economically rcc¢_t'rahlc Ir_ll_ CXl,+tiHgpt_dtiullv¢ licht, aml/c_rphllll scpHrHlit)nLarid

reservoirs lhrough tilt' applictltl()n ()I iml+r_w_.,d rt?_+_wer) 2. an) v<dumes ()I tHmh)dr_>t:arhtm gases have Ix'on
tcchniqtles using t:tlrrenl teclln(_h)py+Ih¢_¢ rt,covt, r) l¢ch- rClllt)V¢(Jwh¢i¢ they c>t_:urin ,,ulliuierlt quantity t()
niqlJcS r11tly: ren(It,r lh¢ ga,_tlrIImlrk¢lal+l¢,

I+ already he installed in the r+,.,ervctir,l+tlt their ¢lluuln
iln.' not }'el kn()Wll l() the tlegrc¢ llet¢_+Mlr}' It) cla',stl_ NIIIIIPIII (+its, Nonas,+ovialvd: Natural pas nl)t ill c()ntat't

the additional roscrvrs ++ispr{wed, _r _+lthslpllllitallt qUalmtlCs_1_:rude_il ill tl rcsel'X,_>ir.

2. I_' installed in another ,,m_ilar rc,,crv_r, _.hcrc the
Nalurnl (hns I.iquid,+: l+how hydr(_carhon,+in natural gasresulL'+ol thal installati()n <:anhe used l(_eslillittl¢ the
which art' ',¢lmrat¢tl Inmi the pa_ through the pmce,_,,¢st+l

india:tiled addilional rcscrvc_. ;+||+_t)rl)li_)ll, ctmtlt'li_,illt_,l, atl,_t)rl}li()ll, ()r _ttlcr mc'th+)d.,, in

Indicated additional reserve+,arc m)l in_'luded m pn_vcd _a,, prt_+c,,,,inp_)r c}tlin_ planl.,,. (k'nerally ,+u_:hliquids
reserves due tel their tlnccrt+jin etxm()lllik; rt,c(>vcrtd+ilil}. C()ll++i'_l (_1prt+l'mn¢and h¢ilx'icr hy¢lr_)_:arh()n,,and tire _'1)II1+
When m:tmon+ic re_:t>veral+il_l)is tlcnr>n,,lrtited, the il|di + 111(}IIi)+ relcrred t_+ a,, k'_+lltl¢li'_ah+', HHtt|rai ga,,t>linc, or
c,'ttcd additi()nal rc<,+ervc,,must he tran,+lerr¢d I+) Ira+led Iiqu¢lit, d pctr()letml ga,,¢_,.Where hydrt)carh(m t'onlptments
reservesas p(>silivcrt'vi,,i()n_,, li_,hlcr tti;tn prt_lXlnc arc r¢+:_)v_'reda_ liquids+ th¢,,c _:_ml+

p_menL,,are imludcd _ith rmttmd pas Iiqui(Is.

Lease (/ondensate: A mixt_ re t:{)n,,,l_,tili_ primarily _)1
Nalur,I (;me I'roces,,tnM PlanI: A tacillty dt',,igned topentanes and heavier hydr(_'arhons which i,, rcc_wer'eda', a

liquid trorn natural ga,+ in lea,re <>r I'icld ,,eparat_m r¢c_>vernatured _ta,, liquid', trtm_ a ,,tream (>1natural gas
lacilities, exclusive _)I produ_:ts re_+_)v¢redat natural ga_ v.'hi_.h ma} ¢_r nla) li<_t have pav+ed tim)ugh h:ane
prt_.'e,+._hlgplant,, or lacilitie,,+. _,Cl+artm+r'_and/_+r ilehl '_el+arali_)nlatiliti¢_,. An()lher lun_ +

tl()ll t)l the lacilit} Is t_+_:tmtr_dtilt' quality tel tile pn+t,+.,s'_:{l

l.e_se Separ.lor: A lease ,.,t+paratori_ a lacilit) in_,talh+,d nattlnll ga,, ,qrcam+(')cliff++,,plant,, are ctm+,idt'n.,dnatural
ut the surlace i()r tht' l)UrlX)Sc(>i (a) separatil|g gti_,t.',, Ir(m) ga+,,l}r()ct'_,,,llIgph,inls.
pr()duced cru(lc oil and water at the telllpcrHttJrc and pro,,+
sure C¢>l_diti¢>n,,(+1tht. '+cparal¢>r,and/¢)r+hi ',elmralin+,ga,,t,,_ Nalurt,II (+£,ts,_,_,+elAl'Ier I.ease ._epl{ralion: The v¢>lunle

()! llHItir+tl _tl', rUlll;liilill_,., tilter rclil_)v+tl ()I luH_,_' L'l)lldCll',d.ltUIronl thai porti¢>n¢>!the prcHIt_:edtmtural pa_,',trcanl ;.,h_+.+h
_n I¢a,,¢and/(>r I_t'hl ,,¢par_ltitmla_:llitw,,, Jt an), and alterliquelie,+at the tempcraturc and prt.',,,,tJr¢c¢mtlili+m,,_>IIhc

septmtt_)r, extltl'_it>l| _+1n_mh+,,drt_+arlx)ng;i,,t',, _,,her¢ tht')()ccur ill
,,utli_:WtiI tltmntit } tt_ t_,ndcr the ga', Ulmlarketahl¢. Naltiral

Natural (;+is: A nlixttlr¢ ul h)dr_)uartxm _+_>ml+_mnd,,+rod _as I_qtml,__mi_+teerct_,,crt.d Imm v_lume,, t>l tmlural ga,,,
small qtl_inlltlC,_ ()i varl(Hl_ ll{_llh}drt)carht)il_, CXl_,tll|_ i11 the v+cl alter lea,_t., _t'l}HrHll_)11+ _tl li;.ittlral gi+t_ l-_r(_,.c_illg plallln.

l_t'c l,ea+,e (il)ndenstlle, l,vli_ie _t, pllrtilllr, and Fieldgases}us pha,,c or in ,_()Itlli¢)tlwith crude _il in natural till+.
dergr_>undrc_,el'v¢)ir,,at r¢,,crv<)ir(.'t_ll(lill_)ll_..The prmt+nlml ._el)ttr,_lionI.,cilil_ +
lly(lr(>,uarhon,, n(_rlllall), k;l)l|l,tlilic(J III the l]'lixltlr¢ _ir¢

methane, ethane, propane', l+ut_ln¢, and pentan¢,,. "lYl}lual Net rt, sisi,)ns: <Ncc Rexi,Jonsl
+ nonhytlr(K;arh()H p;+INL,_v_'hlLh IIILI} + t+¢ l}r_.PsCllt Ill reserv()ir

'Nev, Field: A lwld th_,_>,,_:rt,d during,,lht+r_'p_rl )ear.nattlral _a,_ ;.irL' wiltL'r Vtll)()r, (.'ttrbt+l| dl_)Xld¢, h¢lllllll,

Ne,,,_l.'ield l)i,,c_nt, rie_,: lll_: ,,+_lun_¢,__i l>rt_.¢d r¢_,u'rv¢,,
natural ga', and tht' !_tlut'iialq¢ p_rtl_m,, (_t:_.:tJrt,ithcr in a

_I _:rudc _iI, rlalun_l _2a,__mdh_rnlilural g_t,,llqu_d,, ehs-single gase(ms phase tn the: r¢,,ervoir _r in _,_duti_mv,lth
_._t,r..,d Ill new iicl{t,, dur_r]_,,Ih¢ rcp_nycilr.crude oil, and art' m>t di,_l_n_u_,dml_l¢at the t_m¢ a,,

separate suh_l_llt_.-¢_,.<_¢¢ Nalurul Gas, ._ssocialed-I)i,,- Ne_ Re,,er_oir: A ru,,crv(>_rdl,,c_>_¢red¢lurlrlg the rg_ort
solved and Nalural (;a_, Nonassocialed! _'car.

Natural (;as, Associated-i)issol_,ed_ 'lhc _+(m_t_lrled Ne_ re'+er_oir I)i+,co_crie.,,in ()hi F'ield_,: l'h_, _(_ltime,,
volume ol Imtural _a_,v.hich _>_.cut,,in _:rud¢_)iI rc,,cr,._ir,_ _>il}rt_v,.'dresurge,,_I _.rud_:t_il, natural ga_. arid/or natural
either as free gas {a'.,,_(x:iated)or as _2a,,it] ,,()luti(m v,ith gw,,liquids (li,,_.',_,.uredtlurm_ the rep(m _.'ar in new rc_,er-
crude oil (di,+,,¢)lvctl). w_lr<,,!I(_.'_lt_+'¢lIn _,hl Iwld,,.

Nutural (;as, "l)r)": The ;+l_.'ltJi;ll_r calculated _t_lu,t_c,__)1 Nonproducin_ Rt.,+t,r_oir,_:t,P.¢,,¢rv<)lr,+_n v,,hich prt>ved
natural gas which rt'nluil} aller: liquid ()r gli,,cem,_ll_dr_x:arh<mrc,,t_rveshave t_¢cn id_.'n-
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lifted, bu( which did rl(_l l)r(_luc( ' (lurinl_ lhc I;isl _.'_lllmdtlr ;ind h)r (2) tmsic _cdimCnl ;ln(! W_iler. ()il used (m ille h.'_l_'

yl._tr rel_imlh'ss (11 the tlviiihtbilit) _ mld/ur (llx.'rilli()tl (11 isc{)nsldcrk, d llrt)tltik'li{m.
prodllclmn, _+,ltt|(.'rttl_,,nr l rtin,',q')orl+.ttitmI;.ik'tlilies.

Prc_dudhm, I,PtlsP ('qmdt, nsaft,: The volume o1 h.'_t,',+e

()ld Ftt, l(l: A fi¢hl dim:t),+,t.'n_,dl')ri_lr lu the.'r_.,purl _'_'_lr, c(mderls_lle pr(rhic+,'d during Ihe rel)_)rl y¢_lr, !.¢11,,+et'onden-
silk' v_)lul)les illk'hl(l¢ _)tll)' IIl()s¢ voltllllCs re_:ovL,rCd Iro111

Old Rt,st, rvolr: A rcscrv{fir tlisL:{ix,v1ctl i+iioi- It) ih¢ l+Cl+nrl let|so t)r liehl scl)tll;,llit)ll l_Icililics, ($0¢ l,t, ase ('ondensalt')
yctlr.

l_r<_dut'll_m, Nlillirlll (;a,N, Dry: The v()lun)¢ {11 n£1ltlml
()peralor, (Ills Planl: The t)ers_)n rcslxmsihl¢ I()l* the _tlS wittldrtlw)i Ironl rcscrv{+irs during the report yctlr It,ms

IlII.ilitt_L'I11L'I1ttllld (Itl)'-l()-tltl) _ (!per|lilts {11 tree tlr m{}n.' (i) the vo111111¢r+,'ltlrrled It) muk'h re+',+crvoirsin _.'y{;lirl_,
nt|lur;tl _+.1_pr()cessinl, pltmt+,+tls t!l I)¢o.'nlbcr _,1 (_1 Ilk' r¢1m.'ssurin_ o/t_il r¢,_¢rvoirs tmtl ctm.,+ervtllitm {)lx.'r+llit)nm',
report yetm The opertll()r is _,enertlll)' +1w{,kinl_ inletPsi h.,ss (2) shrmktl_,,,' r¢slllli_l_ Irum the: rem(Ivtil ol _k'+._,,,;ec(m-

OWl+¢r(lr ,tl _.'t+tlll+llr|yur_tlcr c()rllr_lcl I(1Ihe wnrkin_ i_}lcr,L','+i (l_+'n,',+,tllt.'zmd pI;ml hguids: imd h.'sn (+_) nt)nhxdr()_:+lrh()n

owner(s), F'hmls shtH down tJtlrin_ the n.'lx)rl ),t+'_lr_lr¢ tllso _;ises where the), t)_.'cur ill ntfl+li_.'icnlquilt|lily to rentler the
to b_: _+'tmsiticr_.,d"{+l_¢rtil{,d'' _is {)I I)¢ccmbcr ++I. (S¢¢ Pt'r- _tls um_mrketttblc. Volunics ol + _tls v.,ithdr_lwn lr(_In _I_
m1111) _l{irtl_,t+'teservn+ts t111{Illtitivt' _tlS, whit'h litlS Ix,en Irtll1,_-

icrr¢(l It) Ih¢ ,,Itlr+l_c (.'lll¢_(}r),, llrL' 11(tlc{>nnitl+.'n.+(li)r,+duc+
()pt, ralor, ()il ttl|d/i)r (;tIN Wt'll: "l'h¢ person rcsj)_lvtsibl¢ Ii¢111.This is llt)l the sil111¢tls Illtlrketc(I I}rt)tlut'tion, sivlo.'

h)r the llitlll[i_¢1111'llt [llltl dtl)+-lt) dti) ,' ()i+¢r{Iti(111()I {111¢t)l+ the hlll¢r also ¢xclutlcs vcnlc(l till(.l lIzlrcd _ti+_,but L+OIIIIIiII,S

lll()r¢ crud+ t+il i,ind/t)r litllurtll _,l.ls well,,, t+s ul l)¢ccmlwr (_i l)hmt liguitls,
oi the r¢l}t_rl ),c+lr. 'lh¢t_l+eramr is pcncrillly tl wt)rkinp m+

Icrcsl ()wll<ar t)r +.1L'i)lnl)Iin)' umlcr _+'()l)trttL'lI() Ih¢ w()rkili_ Pri)duvliim, Nlllllritl (;at% WI, I after I,ea.,+e _Pparati_m:
il)lUr¢+_l ()WllCr(s). W¢lls ilK,llldCd tire th{is¢ whi_,'h Imv¢ 'l'h¢ vohllllL' ill 111.1111rtll_tI+_ withdrtlwn lrolll r¢_ervt)irs

l)rl)vcd reserves t11crtld¢ t)il, i++|lt|r;|l _+|s, +|ntl/(, I¢+|s¢ _+'tm. tlurln_ ih¢ rclltlrl )'c_lr I¢,,s (I) the voluinc ret_lrnc(I It) mi_.'h
dCil.+,t.ll¢iil the r¢,+crv()irs tiss()k;i;ilctl wtlh thL'l)l, x_h¢lhk'l+;it r_+,n_.,rv(lirsi11 cyk'lll)_, rcl+resstlrin_ of oil r¢serv{fir.s t111(I

not th_.'y+i1'¢l}r{)tlllt:il|_, W(.,lls tlt+_.ll)d(_ll¢{t(luri11_ Ih¢ rel+(}rl L+())lS_.'p,'tlli{)ll()ll{.'rl.ili()llS; IL'ss (2) +,+llrnlktl_e r¢+_llllin_ It{in|
)'¢LIFllrC ,_lls() I() be r_:i)ilsith.'n,'ll"{11)cr+|lctl" +|s t)l I)w¢lilbcr the r¢intlv+il (11 ictls¢ k'ontl+.'llSl.ll¢',tIll(i less (,_) 11(111hytlrt)t'tir-

31. (_.'c l)t'r_1111,Prllvvd I,tt'st'r,,t'+ 111'('rude ()il, Prilvt,d i+(1|1}ttls¢'+ v++ll¢i'cth¢)' (_c_.'tirin sufli¢ictlt gll+ll|tity It) r¢ndct

r+st.rv+s.r Nlllural (;a_, Pri_vt,d rcst,r+,v+s.r I.t,a,_t, Ih¢ _+|s unmtlrkcltll+l¢. Vt)lumes t+l _,tts wilhtlrtlwn Irt+nz _ltx
('ondelimalt,, Rt'pllrl Year, tlll{l rt's¢'1'xlllr) ,,,;l(Irtl_¢ rcscrv()irn ;.illd 11;iliV¢ _llS, which lltl_ IX'ell lrtlrlX-

Icrrc(I !() Ilk, ,qnrti_c t.'_llc_,)r)_, tire nt)I +t)nsJ(Icrt'tl I)rt)dtlC+

()wnt, rship: (.",;¢v (;r(i.,+,_ %_'l)rkinM Inlert, sl ()_,_,nt,r_hip li{_ll, 'l'his is ll()l Ihc _;.II||L';I,%II|{IrkL'l¢(! I)rt)d|l_.'li{)l|, Sill+.'¢
llasis) lhc lilllcr cx_:lutlc,, v¢111¢tl{ind ll_ircd l_tl_.

l+,r_nl ('_mlplln_,: "l+h¢Imr¢_il c¢,1_Im_i), {)I +_bu_mc,,,+ ¢_- l_r.durli,n, l_,li_lur_fl(;+is l,iquid._: rh¢ vt)h_mc {)I Stall,rill

lily Js Iji1;_llilmlcd _'()n|l+;+ll|) v,,hi_:h CX¢FL+i_L'_ullilIIi,lk' _+tI11+ _+Is I_l)_i{l',+rcm(w_'d 1I+{)111i|t|tur;.ll _;is il| h+'tlw s_.'l}tlr++ll{+r'<,
tn)I uvcr lh+,It ¢ntit)', either {lir¢cll.y _)r ii_di)¢_,:lly lhr(m_h lichl ItK'llitlCS, _+ix l)rtwcs,+in_ l)h11)l+s()r cyL:linl_ l)l=|nts

()ILL'_)r int)r¢ iI|icrll)¢{li;illCX+ i_';e¢ Atl'iliat¢,d (Asm)_'ial¢,d) (hiril|_ ih_: n.'l)()rl >*cur
{'l)llllptill_- ||rid ('lmlrl|l)

I'r,_(l_,:liim, I)hllll I.i(lui(I._: Th¢ v{llul|l¢ t)l liquids
l)t, rMln: All illdivltltli.ll, ;.I _:()lIX)rl,ili_q), ;,I I}+.|rll|¢l"_hil}, ;.ill l'¢llltw¢(l Ir{i111ni.Illlr;+iI_!;1',III lltIItlrtll _tis I)r{_:¢s,,+ill_ l+li,ill[P+

+,Iss{)t'i;Iti{111,;,I,i{)llil+'si(>_+'kc(milmn), +i bu'qncss Ir|l,,;l, {11;,|)I {+r_+)+_'lin_l+l_|i|ts dtlrlll)_t the rcI+{|_1),¢_|r+
t111111_.;{irl){)l+i.ilt.,{I{ir_+llli/_iti()ll.

l_l'i_st'(l rP_Pr+P,_ id' ('rllde ()il: Pr{)w(l rcs¢_+¢s t)l crude

Pro)l: In I_¢¢m+|I, ;I r¢'_urv{1il+, Ill cL'rll+HII,_il,tl;IIl{iIl,, ;| I+(i{11 {)ii _I,, (+I Ikwcmlwr _I (+I the rcl+t+rty¢l.lr tlrt' the ¢_ImltIIctl

In||) +_'{ii)_;i_I{+Inlt+re lhm) _in¢ rc,,crvulr+ t,";¢+ l,'it'Id ArP+i) i.iii+i111+Ii¢st_l _|II liquid,+ {I¢ii|i¢{l +Is _'ru{l¢ oil, wh;ch
_ct)h1_k'+|l +lli{l ¢11_i11L'¢1"i11_, thlt+| delll{inslrt|l¢ with

Planl l+iqui(im: 'rht),+¢ v(flumcs {fl l);+lltlrtll _;I.,+ Ikltlid,+ l¢_tSt)llLll+h+'t'¢rli,lillly I() be r¢c()vcrl,|hl¢ in ILIIUr¢yctlrs l'r()n|

n.'c()vercd ill ll_llllr_.ll _+lSi)r()c¢_;sil)_ r_l+il|l.,,;, kn()_.vl| rcsL,rv()irs lm{Jcr cxi_iin+t ¢¢(mt)l|lic tlntl opcrt|tin_
¢()lltliti{lllS.

Prodllclh)n, ('rl.ldP ()il: +l+h¢+{_lumcs {11 crude ()ii which

i.|rc cxtm,+'Icd lr{im oil reservoirs (lul'il1_ th¢ rt'p{)rl yt';,Ir, l_¢x¢lV{HI'_ zm.'_+'t)n>,id¢rcd l_rt)vcd +ILL't'()ll()llliL ' pr(Idudbilily
'rht, sc x,{_lum¢,, ;irt, (It.'lcrl_illCd thr{)u_h nlc,:lxtlrcn|¢lfl {)1 the is _tll)l_t)rtt'(I It)' ;K:ll_+ll i)rtt{hiclitln {>r com.'lt|siv¢ h)rmtttion

v{)hlnl{.'s dclivcr¢{I t+r()lll legist stt)rI|_c I+.ll|kN, (1.¢., _11Ihc I_.'st(drill _IL'III {!F %_,ir¢line), ()r i/L'L'()II{)II|iL' i}r{|ducil_ilily is
i)t)inl ol (.;|is[{)(I)' trI.ill_lL'r) with t|dili_llll¢lll t(11+(I) IIk'[ dil- SUl|l}{)rl¢{! I}y C{llC tll|_ll)'s¢_ t|ll(I/or t'lt't'trit, {it other Io_ in-

I_'rcn(.¢.,+t_.'1wc¢11{)l}ellin_, {lilLl _.'1{1+_i11_I¢I.I+_Cinvt.'lllt)rK's, lerl}r¢[Lili(}l|S, The _ll'L';.I ()i all oil rc.',;t:rvoir t'(|n_h.lcrcd
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pr()ved iiicluden ( I ) lhal i)_rli(m delit,ealt'd b) drilli,l_ and 'lhe are_s_)I a _a,, rc',_er,,tm __m'_HIt'rt'd Ira)red in_lude,,;, I }

delined11).gas-mlilnd/lirllilowalertlilnlilt'Is,iiall)',and (2) lhalp()rll()l)_leline;lledb_ drillirll_allddeliriedb.vl_a'_-_iil

lilt_'inlrliedialelvlldjliirlin,_ixirllcm,,lic)l}el drilled,l_ul ilniI/(_r_il',_w_ll¢ic()lil_ItIn,iianv;lllill(2)I,ht.illinlediili,el)_

whic'hcan be rea,_)nnbly.illd_edas et()li(_nlitlill)'l)n)dut_. _idjc)ilill)_li_)rll_inxii(_l}'t'ldrilled,bul wilKh tiln Ix.

liveon the l_a_is()Iavaihlbl¢ge_h)_i_alilnden_ineerln_ rea,_mabl},liid_eda,,t'_(_ii()niitall)pr()dLiClive_)lllhei_a._,Ix

dala. It1 lhe ilt_,_t,nte (il inh)rnlili,i()n ()n Iluid c*()lllilc'l,_, !t1¢ f)l avallablt. _c_thlglcal and engtncerill_ daln. I1t Ihe ab
hlwt'_iknl)wn si,Tllt'lllrilli)L;Ctlrrentt,i)lhvdr()_arb_mxis _eflt:e(11lllI()lllNlll(ifli)IIilullIt()lll,ilCi'_,the h_wt',qklll)V_ll

c'unsl(leredI,llIx.,lheh_t'r pr(ivedlllnllilllilt'reserviilf, ',Irtlt*lllrilli_ttlrrcnteillh)drlitilrblill_,i_t](ifl_ideredIt)Ix.,

the I_v_.erpn)ved lilnil i)1 tile re,,erv_)lr.
Volulnen _)1 crude _)il phice(I I11Ulldergr_)llrld _l()ri|_ze art.

tl_l im be t_(m,,idered pr(_ved reserves. V()lulnes _1 natural gas phlted in underground sl_trage are

Ii()i, I_)bC c._ilslttere_l l_r_t'_lfe,,erve.,.
Reserves _t crude {_il whit:h _all be i)r()duced e_.'()nl)lllltall)
Ilir()tlgli _.t[)plitili,ll)ll i)l inllmwed rettwer\ Ic_ hnlgue,, (',ucll I:_}r nallirlll _tm,, wcl nli,er Icily!' _,el)_lr;llll)ll, _111_il)l)n)l)rlalt'
as Ilui(l lnjet.lil)n} ilre IrKIll(led Ill Lilt' 'lm_Cd '' tl_l_,Mlitil- reltutlll)Ii ill tile rt'serv_ir ga', v(lhlllle hit_, I_,en Illilile l_t

I,l(inwhen sut'tt',,sluliesi,Ingb)_ ilplh_ll)r_)ietl.(_rlist, k:()verlhe relmwal t._llilt'ligueliableIx)rliiills()Ililt'_II'_In

l)i_.'rillll)l|illilllinslilllediln)Rrilliiillihercserv_ur,Im_vlde,, lea,_c_li|ilA)rllehI,_eliilrlii,l(itll_iclhl.it',,and lilt,exclll,ul)n(il

xul)i)_)rll()rthe en_inc'erin}!ilni11},,i,__11_vh1_hlhe pr_Ht'_i, nlmi))llr()tarlx)n_ixt',_where the2 (_;turin,,uilit;ienlgllilri-

(Jr pr(i_ralnx+asb+ixt'd. I,it}l_ireliderthe.mixunnulrkelable.

|!+xlillltli,t,_t_ll)nwed tnlde _)ilre,,erve,,tl<_ti_iitit'lutlcI,he Ig_itlr)naluriilg_ix.illlaPl)r_)prialereihlL:ll()llin lht.gli,,

It)lltw_ln_: (I } ml thai I|l_l} beU!)lne availat_h" In,hi kll()_ii v_llulne hll _,bt'cn lli_lclt' I_) tt)_,er I,hc' rt'nltiVill ()1 the liguuli

re,,erv(_lr,, hil J,, rcp_rled ,,el_lir_li,el__l,, "lndlc'aLed _lddlll_m. ;.lt_le p_ri,l_m_ _1 I,he glt,, in It'a_e and/_r llehl _eparalJ_m

Illrt,_erv¢_"{2) n_lillrillg_l_litl'ildx(IntJlldin}!lt,il%ctim Iiltilltie_.illldilln;llllrillg_l,,llri_.ie%%iflgl_lant,,,and I,ile¢_

(Jen'_illej;{A) till,I,hereLl!%er)()Jwhich I,__,llbletll(i L'III'HIIIIillnl)llh)dr(Xilrb()n_il_,t'swhere I,he}llc'cilrIn%llJli-

relr,_>nable d_)tibl bt'tilll%e i)l ilnLerlUllll), il_ ll) _t!llill_d}. LleIIi tlllilll[li, } ll) relider I,he _il,, iiillllilrkelIIble.
re,,ervulr c'h_llIlt'i,erlxtlc"_, tit ¢{_)ni)llllt _ iac;l_}r,,; (4) t)tl thai

It|_l)* (r;tlir Ill undrJlled I_r_specI._; and i_) (inl thai, Ilia) tx, It i,_Ill)l. rlecessar} I,h;.iIltr_dli_'i,l_ln, glli,herlng, _lr I,ran.sp_rl_i

retcwered Ir_JJlJlill shales, toill, glln(llllle, _ln{l iflher nllk'h I,i(in litvillLles IX' inslalle{I lir (ll_.,rili,lve lc_ra reserwHr I,_ Ix,
sl)llrk_e,_.11 is lllll nt'ces,,ar)' lhiti, l}r(xJllt'll_m, g;.llherln}_, lir c(insldered lm_vt'd. It is t_ be il_slillled lhill L'l)lllpressl()n

trllnsp_rtlllltm tlltlhlle,, Ix' inslnlled _tr _tperali_c I_)r a rest'r., will be inii,laled nl _llld _hetl cc_ln()nlicaJl_' .Iii.si,ilied.

V()lr I()t_c u_)n_ldered pr_etl.
Prii_ed I,Ie,_er_e_ ill' Niilur_l (ht_ I.hluhl_: I'nlved re,,er..

Pr_lved Re,,erte,, lit' I.ea_, ('(inden_ate', I'r()ved re,,er_e_ re,, ,ll n_ilural _a,, liquids li_ _)1 l)ec¢nlber _il ()i lilt' rel),)ll

_)l lease c_)nllen_,ale a,, _1 l)cc:enlber _1 _1 I,he iep_)rl )ear year are th_)se vlllllllleX i)l n_.llllr_ll g;.t_, llgulds {ill!Ill(ling
are tile vt_ltlllies _1 leant. __mdennale extx, cied ih) Ix' lease t_mtlellxale)den)_)nstraled with leas_milble uerlillnl}

rec()vercd i11Iui,lirc );c'_lr_ Ill t;onjtlnL'll(ln v_;lh Lilt' l)nldllt. 1obe ,,el;arable in I,he till!ire lnllll l_n)ved n;,llLIril[ gily, re,,er

lll)ll()lpr(_vedre,,er_e,,_i nili,llr_.iIg;l_ii_illI)etelnber_l _.es_lin(lereXl_lln_eti)n(illiltilntIliI)erillillgLl)n{lJll()llx.

_illhe reixlrl)ear.I_a,,t,d_llililt'ret(_vt,r) elii_lenc')ill

lea,w andAir field'_eparai,i_mla_iliLie,,iri,,lalledm, _I Ri,porl Ye_Ir:'lhct:alt.ndlll)carI()whic:hdalarelx)rledill

l)t,t;enil_¢i_I _)Ilht.rel)tlri,)c'i|r.{See l.eil_i'('l)lldL,ll_illl, I,hispulpily'alisoni}erl;illl.

Rest,r_t,._: _St.e Pn_ed lteser_t,s)

Prll_t,d I_l._t,r_t,_ ()t' _illllrliJ (Jil_: I_n_ed rt.serve,, ¢_1

n_.tlur;.ll_;.I_, ;IS _ll l}ecelntwr _,1 _)1Ihc relx_rl )ear are Ihe I,te_er_t, Addililln,_: ('ltnxlxl _ti ltlllllstlll¢lli,s, llei, leVl'_i(_ ,,
¢_llni_llell {iLl;InllllU__A'hiLh illllil)'_,l_()f _Lelllll_LIk:;il ;.llitl t,xi,ellsi()nsI_,_ItlIc_t.r_}Jr_.nuv,.re,,erv_HrtIl_,_iv¢lie,_ill

i en_lllt_eFlll_ti_ILil(i¢llll)nsi,riliL'_Ailhre_.is(ill;iI_le_erl_iiill}'I() _hl llelds,illl(illeV_liehJdi_,t_.t,ries.
be rec_)verableirlILlltlrt'}¢_ll'sJrolnkllllWllrcserwHrsUllder

t'xi%i,in_¢_'t)nIH111L'Lilltlill}!'Fit|Ill_ k'i)llIIiLll)nx, rt,ser,,t,.,,('hltll_t'_: i_i)xill_,¢_llldnL'_ili,iver¢%'IMi)llsl,ex-
lellsil)lls, IleW renerV,llr dtxct_veriesin_Itlliehls,and llc_,.

Re,_crvoirsare_:_n,,iduredpr_vcd ilcc'_lli_)llli_:Im_ducibiIil)' llehldi,,c_weries,_llith__.lirreddurin_I,herep(!rlyear.

issuPlxlrlcdb)'ac'luall_r_dLiCli_n_)ru(mclusiv¢I_rlli_iIi_rl

lesl(drill,,lenl_r wireline},_r itet:_li_lliicIm_dutiI_iliIsis I,le_,er_oir:A Ix_r_Hi__iridIx'rlneablcLlnder_r(lurillI_irlil_.l

sUPl_oMed t_$' c_irc anal)ses _tntl/_r elc_tllt _>r _Lht.r h_z ll_ll t*_mla_l_lng ai_ individual and xeparale nalur_ll ac-

JnLt:i1.)rci_iIl_ii1s. t'tiIIiiiIilIion_)Il_r(_ducibleli}ilr(itarbliils(_)ililnd/tlrg_x)
wllit;tl is c'(lllllllc, d b} inll)c'rllle_tblc r()c'k ()r wilier bilrrierx

;tll{t is ch;.ir;i_:lcrt/rd b) ;l ,,tn}.!le iI;llllritl llrt',,_,llre _,_'_i,t,lll.
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Revi._ions: ('ll{inge_ I{) pri(_r ),_:;ir._.'n(t pr{wL'd r_'scr,,'_.'s _uhsidiar_ ('onlptln_: A _,'()nll)_lrly which i._ eL)flirt}lied

l?_Lil11[tt(.'s,_'ithcr p()silivL' or lll.'_ttivL', rL'_ullirl_ I'r()ll| IlL'V,' Ilir()u_h tilL' i)_VlK'r_hii) (}l v(_lJll_r, ,_t{K,k,()r _1c()rl)or_ik' j()iflt
Jnl'orln[llioll olhL'r l|l;lll till JI1L'rL'a.%L"ii1 prov_.'d tiL'rL'tI_L'(t'X - V¢lltUr¢ Jn v,hich ;i {'{)rpt)r{llil)n i_ {)WlK'll b)' ;_1_llz{lll group
tension). Rc,vj_i()lls include: il|l.'rL'{is¢_el l}rovL'(I rL's_'rvc_as- ()t b|lsilK's_¢s _.1_;.1',t'l}{ir_ll¢:lll(! _I)L'L'II'icbU_JlI¢SSor pr()jL'L'l

._()¢i_ltC(I with lhc' insL_ill_.lth)n ()f inlprov_.'d rcc'()v_.'r} Ior thL' lllttttl;JI t'_¢n¢1il ()1 tilL' Ill¢lllt_¢r_ ()t' tilL' _r_)ul}. (S_.'c

Iwhniqu_,'s {)r cquipm_:ltt. "Ht_'y _llso I_lclII(IL' corrt.'L'ti_.:llo1 ('lllllrlll)
|)riLl( r¢Ix_rl y_.,,[irzirilhnlctk,_ll ()r t.Tlcrk'_.ll¢rror_ _lll(I _lttjil_l-
IIIL?IIL'_tO l)ri()r y{.'ill-_.'nd l_r{xhl_'tion v()l|llllCs It) Ih_' L'xtk'lll Tidal i)i_coveri(,_: The.' _.,11Iil()/ L'XIL'II.,,;iorI_,IICW r(:scn,(}ir

Ihill IlIL?_¢_lll¢r rL'p{_rlcd I}ri(_r y¢ilr r¢sL, rvc_ Cslilllilk'_. (li_c()vcrics i___)hl Ik'hl_, illld II¢V,, /ichl disc{),,'_.'_ivs,_,_,hl_.'h
OL'C|Irw(Idllrin_ Ih¢ r_'l)ort yL'_ir.

Royall)' (Itll'ludin B ()verridln B I_tl),tlll)') Inlvre_ls:
Th_;'s_: mlcr_.,_ts Cnlitk' their _)v,-n_,r(_) It) _l sh_lr¢ _1_ the" 'l'ohll I.iquid II)droct.'hon ri.,_t, rvt,s: Th¢ hum _)t crud¢

i11illcr_tlproduction I'r()lll _1prt)|x'rt)' or It) _l _tI_.IIL'(_i the _)il _lrid n_.itur_.ll_.1,_Iklliills reserves volunlL's.

pr()cL,c(ts thL'rL,Imlll. l'llL'y (it) not k'Olll_lill ih¢ rights lind
oblig_.ltions ()1 (}pL'r;ltin_ th¢ pr()l',.'rt} , _11111nornl_lil)' _1{,i|()t Total ()periltt.'d i|ilsis: The:"t_)hll rL'sL'rvcs ()r l}mdzldi()n

t)L'_lr _lny Ill Ihc L'l)sts {}l _'_,l_h)r_llJ_)n,dcv_,,Iol}nlcnl, _lllil _.tssoci_ltCd V;Jlh the: _'L'lls OpL'r_.lk'd I_)' [tll JndJ_,'Jllll_.tl
o|)_'r_.ttlonel the |'_r_)lx'rty. opera.liter. Thp, is ;llso _.'Ollllll()illY kll()Wll il_ tilL' "Rr{)ss

()pcr_tled" {)r "N/NIIIn" b;.lni,_.

_uhdivision: A l}n.'_L'ritx'd I_)rt){)n {)1 _| _iv¢!1 _l_ltt.' l_)r

()[hL'r _L't.)_r{|i)hK'{|l rL'_i()n dt'lin_.'d iii [hi_ ptlblk';.iti()ll I()r _,_'l)rkillj_ Illll, rt,_l: A v,()rkili_ Inh'rL'_t t)¢rlllil_ the
_tI.Iti.,_ti_'_llrct)()rtin _ r_|lrpo,,_.,s. {)v.,fl_r(_) It) vxph)rL', d¢_¢1Ol) and ()l)_'r_tk' _.1prop_?rl.V.TIle

w()rk ifl_ mt¢r_.,,,I (l_,_,llCl.(%) I}c_[tr(s ) Lhc c().,.;t.,_{)t cxI)l()rzlti()tl,

llL'vch)i}lll_.'nl ;,lllll Ol)L'rzltion o1 tilL' l)rOl)_'rty, _.lilllill rL'|Urll is

titre) _.'ntith.'dt(_ _t sh_tr¢ _)I the Init_L'.r;.tlllroduution fnmz th¢
I}rl)ix,'rt_ (}r t{} =z_tt{lrL'¢,/the" I)n)L,¢¢¢l,_Itl¢,r¢lr()m.

'll.(i,l;.l),l).:I'_'_-_llil-_}l_:_!illl!ll
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