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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 Qil 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,

* | ease 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 Oii, Natural Gas. and Natural Gas Liquids
Reserves 1992 Annual Report is the 16th prepared by the
Energy Information Administration (EIA) to fulfill its
responsibilities for gathering and reporting proved reserves
data. Data in this publication arc used by the Congress,
Federal and State agencies, industry, and other interested
partics to obtain  accurale, updated estimates  of  the
Nation’s proved reserves of crude oil, natural gas, and
natural gas liquids. These data are essential to the develop-
ment, implementation, and cvaluation of energy policy and
fegislation. The EIA annual reserves report serics is the
only source of comprechensive, nationwide proved reserves
estimates.

This report presents estimates of proved reserves of crude
oil, natural gas, and natural gas liquids as of December 31,
1992, as well as production volumes for the United States,
and sclected States and State subdivisions for the year
1992, Estimates are presented for the following  four
categories of natural gas: otal gas (wet afler lease separa-
tion), ils  two major components  (nonassociated  and
associated-dissolved  gas), and total dry gas (wet gas
adjusted for the removal of liquids at natural gas process-
ing plants). In addition, two components of natural gas
liquids, lease condensate and natural gas plant liguids,
have their reserves and production data presented. These
estitates are based upon data obtained from two annual
EIA surveys: Form EIA-23, "Annual Survey ol Domestic
Oil and Gas Reserves” and Form  EIA-64A, "Annual
Report of the Origin of Natural Gas Liquids Production.”
Also included is information on indicated additional crude

oil reserves and crude oil, natural gas, and lease conden-
sate reserves in nonproducing reservoirs. A discussion of
notable oil and gas exploration and development activities
during 1992 is provided.

The appendices contain information on the top 100 oil and
gas ficlds for 1991, report Table | converted 1o metric
units, historical data series, a4 summary of survey operi-
tions, a discussion of statistical considerations, methods
used to develop the estimates provided in this report, maps
of sclected State subdivisions, and examples of the survey
forms. This year, a new appendix contains data by operator
production size class for crude oil and natural gas reserves
and production. A glossary of the terms used in this report
and in survey Forms EIA-23 and EIA-64A is provided to
assist readers in more fully understanding the data.

The annual reserves report is prepared by the Dallas Ficeld
Office staff of the Reserves and Production Branch,
Reserves and Natural Gas Division, Office of Oil and Gas,
Energy Information  Administration, under the generad
direction of Dianc W. Lique, Director of the Reserves and
Natural Gas Division, Craig H. Cranston, Chiel” of the
Reserves and  Production Branch, and John H. Wood,
Director of the Dallas Ficld Office.

General information regarding  preparation of the report
may be obtained from Dianc W, Ligue (202) 586-6090 or
Craig H. Cranston (202) 586-6023. Specific information
regarding the content of the report may be obtained from
the authors; John H, Wood, Paul Chapman, and John R,
Tower (214) 767-2200),

Energy Information Administration/U.S. Crude Oil, Natural
Gas, and Natural Gas Liquids Reserves 1992 Annual Report it



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 field size distributions, at
the end of 1989, are discussed. These data are arranged by geologic provinces.
Volumetric distributions of ultimate recovery estimates are discussed across the
members of three macrogeologic variable suites: (1) principal lithology 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 production. Nearly two-thirds
of the remaining domestic crude oil proved reserves are found 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-0534, August 1990

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 Seismology - A New Perspective

DOE/EIA-0130(92/12) or DOE/EIA-0109(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 of 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

DOFE/EIA-0560(92), March 1992

Among other issues, this report describes the recent combined impacts on domestic
gas supply of lower welthead prices and improvements in drilling technology. As
producers shifted the foci and lowered the levels of their drilling programs, im-
proved finding rates allowed supplies to remain adequate, although increased gas
demand caused a shrinkage of excess productive capacity.

Energy Information Administration/U.S. Crude Oil, Natural
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Executive Summary

U.S. proved reserves of crude oil, natural gas, and natural
gas liquids all declined again in 1992 as a result of low oil
and gas prices. Federal tax incentives helped to keep the
decline in natural gas reserves to 1 percent, compared o 4
percent tor oil,

Proved reserves are those quantities that geological and en-
gincering data demonstrate with reasonable certainty 1o be
recoverable in future vears from known reservoirs under
existing cconomic and operating conditions, Petroleum
engincering and geological judgment is required in
estimating reserves; therefore, the resulls are not precise
measurements, This report of 1992 U.S. proved reserves of
crude oil, natural gas, and natural gas liquids is the 16th in
an annual series prepared by the Energy Information
Administration (ELA),

As ol December 31, 1992, proved reserves were 165,015
billion cubic feet of dry natural gas (excluding gas in
underground storage); 23,745 million barrels of crude oil;
and 7,451 million barrels of natural gas tyquids (including
lease condensate).

Natural Gas

All four leading gas producing areas, Texas, the Gult of
Mexico Federal Offshore, Oklahoma, and Louisiana, had
large declines in proved reserves totaling 4,649 biltion
cubic feet. But partially offsetting these declines were
large increases in coalbed methane reserves in Virginia,
New Mexico, Colorado, and Alabama. Reserves in these
States increased by 1,957 billion cubic feet from last year,

Reserves in coalbed methane ficlds increased to 10,034
billion cubic feet, a 23-percent increase in 1992, (o
account for 6 percent of total U,S. natural gas reserves,
These reserves expanded rapidly because of a large
Federal tax credit incentive.

In recent years, the net amount of revisions and adjust-
ments o reserves played a growing role in sustaining U.S,
natural gas proved reserves, This amounted o 8,328 bil-
lion cubic feet in 1992, The increasing recovery ol gas
from the resource base of old fields was enhanced by the
application of new technologies, such as 3-D seismology,
horizontal drilling, better fracturing treatments, and im-
proved well completion techniques.

US. rotal discoveries of dry gas reserves were 7,048 bil-
lion cubic feet, a decline of 7 percent from last year, Toral
discoveries are those rescrves attributable to field exten-
sions, new field discoveries, and new reservoir discoveries

in old fields; they result from drilling exploratory wells,
The Gult of Mexico Federal Oftshore and Texas accounted
for more than half of U.S. 1o1al discoveries.

Other natural gas highlights of 1992 were:

» The real natural gas price at the wellhead first
dropped o a 15-year monthly low of $1.31 per
thousand cubic fect in February hefore rising rapidly
later in 1992,

e Tax credits for new unconventional gas wells
spurred drilling for coalbed methane and tight-sand
gas to high levels in the last half of 1992,

o Total gas well completions dropped only 16 percent
t0 7,640,

o New field discoveries were 649 billion cubic feet,
down 23 percent.

o Ficld extensions were 4,675 billion cubic feet, down
8 percent.

o New reservoir discoveries in old fields were 1,724
hillion cubic feet, up 7 percent, but still well below
the prior 10-year average.

o Total discoveries per exploratory well were up,
moderaling the decline in total discoveries for both
uil and gas.

Crude Oil

California had the largest percentage drop in crude oil
reserves of any major producing arca—twice the U.S.
average. Low oil prices, along with local and State
environmental concerns, contributed 1o the large California
decline. Most of the Nation's thermally enhanced recovery
of heavy oil takes place in Calitornia.

Total discoveries of crude oil were down to 484 million
barrels in 1992, Three arcas, Texas, Alaska, and the Gulf
of Mexico Federal Offshore, accounted for 74 percent of
them.

New field discoveries were an exeeptionally low & million
barrels last year, The United States produces 7 million bar-
rels every day. The prior 10-year average for new field dis-
coveries was 15 times as high, Two new discoveries may
urn this trend around in 1993, They are the Sunfish
prospect in the Cook Inlet of otlfshore Alaska and the
Kuvium prospect, which is 15 miles offshore of the Arctic
National Wildlife Refuge. These prospects are still being
evaluated and arc not yet proved.

Energy Information Administration/U.S. Crude OHf, Natural
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The 10 largest oil and gas producing companies in [992
had 66 percent of U.S. proved reserves of crude oil. These
companies concentrated their U.S. operations on fewer
ticlds and focused more ol their resources on foreign
operations. Consequently, the top 10 producing companies
had a 6-percent decline in their domestic proved reserves
of crude oil during 1992, The rest of the producers had a
2-pereent increase.

Other crude oil highlights of 1992 were:

e Real oil prices pushed $50 per barrel in 1981, but
they dropped in 1991 and dropped again in 1992 10
$15.96 per barrel,

¢ Alaskan North Slope oil was $9.09 per barrel in
January 1992 and the California price was $10.97
per barrel in March, with heavy oil prices even
lower.

e Low prices caused low drilling that caused low
reserve additions,

o Active dritling rigs reached a new 20-year low,

o Oil well completions dropped 28 pereent to 8,640, a
20-year low,

o Tutal discoveries per exploratory well were up,
moderating the decline in total discoveries for both
oil and gas,

» Ficld extensions were 391 million barrels, up 7 per-
cent, but still well betow the prior 10-year average.

o New reservoir discoveries in old fields were 85 mil-
lion barrels, down 8 percent,

Indicated additional crude oil reserves were 3,782 million
barrels, an 11-percent decrease from 1991, These reserves
arc crude oil volumes that may become cconomically
recoverable from known reservoirs through the application
of improved recovery technigues using current technology.
The presence of large indicated additional reserves in the
Alaskan North Slope, California, west Texas, and New
Mexico implies that significant upward revisions (o crude
il proved reserves could oceur in the future,

Natural Gas Liquids

ULS. natural gas liquids proved reserves decreased slightly
to 7,451 million barrels in 1992, Natural gas liquids
reserves dre the sum of natural gas plant liguids and lease
condensale reserves,

Total liquid hydrocarbon proved reserves (crude oil plus
natural gas liquids) were 31,196 million barrels in 1992, a
3-percent decline of 950 million barrels from the 1991
level, Natural gas liquids were 24 percent of total liquid
hydrocarbon proved reserves in 1992,

Data

These estimates are based upon analysis of data from
Form EIA-23, "Annual Survey of Domestic Oil and Gas
Reserves,” filed by 3964 operators of oil and gas wells,
and Form EIA-64A, "Annual Report of the Origin of
Natural Gas Liquids Production,” filed by operators of 8§67
active natural gas processing plants, The U.S. proved
reserves estimates for crude oil and natural gas are
associated with sampling errors of fess than 1 pereent at a
95 percent confidence level,

Energy Information Administration/U.S. Crude Oll, Natural
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1. Introduction

Background

The primary focus of this report is to provide an accurate
estimate of U.S. proved reserves ol crude oil, natural gas,
and natural gas ligqaids, These cestimates are considered
essential (o the development, implementation, and cvalua-
tion of national energy policy and legislation, In the past.
the Government and the public relicd upon  industry
estimates of proved reserves, These estimates had been
prepared jointly by the American Petroleum Institute and
the American Gas Association and published in their an-
nual reporte Reserves of Crude Oil, Natural Gas Liguids,
and Natural Gas in the United States and Canada, How-
ever, they ceased publication of reserves estimates after
their 1979 report.

By the mid-1970%s, various Federal agencies had separile-
Iy established programs to collect data on, verify, or inde-
pendently estimate domestic proved reserves of crude oil
or natural gas, Each program wis narrowly defined to meet
the particular needs of the sponsoring ageney. In response
10 a recognized need for unified, comprehensive proved
reserves estimates, Congress, in 1977, required the Depart-
ment of Energy to prepare such estimates, To meet this
requirement, the Energy  Information  Administration’s
(EIA) reserves program was undertaken o establish a
unificd, verifiable, comprehensive, and continuing statisti-
cal series for proved reserves of crude oil and natural gas,

The program was expanded o include proved rescrves of

natural gas liguids in the 1979 report.,

Oil and Gas
Resource Base

Our understanding of the carth, while extensive, is still
uncertain when estimates of the current and  polential
resources and reserves are made. The terminojogy used in
classifying petroleum resources and reserves continues to
be the subject of much study and discussion in the oil and
gas industry. Therefore, iCis not surprising that some con-
fusion still surrounds the use and understanding ol the
terminology developed to deseribe these quantities. A lack
of understanding of the difference between reserves and
the more generalized coneept of resourees causes con-
fusion, as does the varicty of definitions that describe
varions kinds of reserves,

The total resource base of oil and gas is the total volume
that was formed and trupped  in-place within the carth
belore production, A portion of this total resource base is
nonrecoverable by current or foreseeable lechnology. A

farge part is found at very low concentrations throughout
the carth’s crust, It cannot be extracled short of mining the
rock or the application of some other approach that would
consume more energy than it presuced. An additional por-
tion of the (otal resource base cannot be recovered because
current production techniques cannot extract all of the
in-place oil and gas even when it is present in commercial
concentrations. This inability to recover 100 pereent of the
in-place  petroleum  from a producible  deposit  occurs
because of cconomics, intractable physical forces, or a
combination of both. The concept of recoverable resources
excludes these nonrecoverable  fractions  of the  total
resouree base.

The entire structure presented in Figure 1 orepresents the
total resource base. This total consists of recoverable and
nonrecoverable portions discussed above. The next level
divides recoverable resources into a discovered segment
and an undiscovered segment. Discovered  resources are
then separated into cumulative production and reserves.

Figure 1. Relationship of Petroleum Resource
and Reserve Terms

Total Oil & Gas Raesources

1
[ | l

¥

Nonrecoverable Recoverable |
Resources Resources |
Undiscoveared Discovered

Resources Resources

Cumulative

. Reserves |
Production N

[ ?

Other FProved Reserves
Reservey'’ Form EFIA 23

{

Proved Reserves
Nonproducing

Proved Reserves
Producing

'Of the numerous other reserve classilications, only “Indicated
Additional" reserves are in this report.
Source: Energy Information Administration, Office of Oil and Gas.
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Further, reserves are subdivided into other reserves and
proved reserves, In addition. proved reserves may be in
producing  reservoirs  or in nonproducing  reservoirs.
Although proved reserves are the focus of this report, the
next several paragiaphs discuss the spectrum of additional
oil and gas estimated to reside in other portions of the
recoverable resource base.

Recoverable Resources

Recoverable resources include both discovered and undis-
covered resources, Discovered recoverable resources are
defined here as those quantities of oil and gas, the loca-
tions of which are alrcady known. The locations of undis-
covered recoverable resources are not yet known with
specificity, but they arc thought to exist in geologically
favorable settings,

While undiscovered recoverable resource estimates are
outside the purview of this report, they merit a brief
discussion to provide a sense of scale relative to proved
reserves, The official sources of these domestic estimates
of undiscovered recoverable resources are the Uniled
States Geological Survey and the Minerals Management
Service of the Department of the Interior (DOI.

DOI defines undiscovered recoverable conventional resour-
ces as accumulations of sufficient size and quality that they
could be produced with conventional recovery tech-
nologies but without regard to economic viability. There-
fore, only part of the undiscovered recoverable
conventional resources are economically recoverable under
conditions of current technology and imposed economic
assumptions.{ 1)

For the 1989 national assessment, using data as of Decem-
ber 31, 1986, the United States Geological Survey
estimated the undiscovered recoverable conventional crude
oil, natural gas, and natural gas liquids resources of all on-
shore arcas of the United States, as well as State offshore
arcas, while the Mincrals Management Service was respon-
sibie for the Federal Offshore estimates, Their general
approach to resource estimation was a complex  play
analysis technique. A play is a related group of accumula-
tions and/or prospects that have similar reservoir source
and trap type. The 1989 DOI range of estimates for domes-
tic undiscovered recoverable conventional resources was
33 1o 70 billion barrels of crude oil with a mean cstimate

of 49 billion barrels, 307 to 507 willion cubic feet of

natural gas with a mean estimate of 399 trillion cubic feet,
and 6 to 12 hillion barrels of natural gas liguids with a
mean estimate of 9 billion barrels. {1} These estimate ran-
ges are stated at the Y5 and S percent probability levels of
occurrence, respectively. This means that there are 19
chances in 20 that more than the lower volume occurs and
one chance in 20 that more than the higher volume occurs,

These DOI estimates for undiscovered resources were not
intended to include (a) oil and gas extractable by cuhanced
methods, such as cohanced oil recovery and (b) so-called
"unconventional” oil and gas resources, such  as gas
trapped i low-perineahility  (tight) tformations.  Other
estimators use criteria that relax this restriction o one
degree or another, in 2ssence, speculating as to the eftects
ol present or expected future advanced or cnhanced
recovery technology on the size of the recoverable
resource base, Such estimates are usually made in associa-
tion with different cconomic assumptions than those used
by DOI, particularly as to future prices. For cxample, the
American Association of Petroleum Geologists included 36
billion barrels of tertiary cnhanced oil recovery in its
estimate for resources recoverable with existing technol-
ogy, in the price range of $25 to $50 per barrel.{2)

In 1992, DOE sponsored an assessment of the U.S, oil
resource base, which among other categories, cstimated
from 99 to 130 billion barrels of ol recoverable with exist-
ing technology, at respective prices of $20 10 $27 per bar-
rel.(3) Also, the DOE Office of Policy, Planning, and
Analysis sponsored a one-time assessment cffort in May,
1988, which among other gas categories, estimated 259
trillion cubic feet of unconventional gas. {4} These ol and
gas amounts were considered recoverable with existing
technologies in onshore arcas of the lower 48 States as of
December 31, 1986. Coalbed methane constituted 48 tril-
lion cubic feet of the 259 trillion cubic feet estimated in
the 1988 DOE report. For comparison, the Potential Gas
Committee identified 147 trillion cubic feet of coalbed
methane as a recoverable resource (sum of probable, pos-
sible, and speculative mean values) in its report for data
year 1992.{5} For still another comparison and among
other natural gas categories, the National Petroleum Coun-
cil (NPC), in December 1992, estimated 519 trillion cubic
feet of unconventional gas as technically recoverable in the
fower 48 States. Coalbed methane accounted for 98 trillion
cubic teet of this NPC estimate, and natural gas from tight
sinds accounted for 349 of the 519 trillion cubic feet.{6])
While the estimation of undiscovered resources is a rela-
tively imprecise endeavor relative to estimation of proved
reserves, and different assumptions as 10 economics and
technology can yield very different results, it is clear that
substantial volumes of technically recoverable resources
remain to be found.

Discovered Resources

Besides  cumulative  production, discovered  recoverable
resources naturally inciude reserves. Cumulative produc-
tion is the sum of the current year production and the
production for all prior years. Reserves are volumes
estimated to exist in known deposits and belicved to he
recoverable in the future through the application of present
or anticipated technology.
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2 Gas, and Natural Gas Liquids Reserves 1992 Annual Report




Reserves

Reserves include  both  proved reserves and other
reserves. There are numerous classifications of reserves
used by different  organizations, such as  measured,
indicated, inferred, probable, and possible. Different
categorization systems arc preferred by different workers.
Consequently  their definitions sometimes overlap. But
however they are categorized, labeled, and defined, other
reserves are generally less well known and therefore less
preciscly quantifiable then proved reserves. Their recovery
is also less assured than is that of proved reserves.
Measured reserves are defined by DOI as that part of the
identificd ecconomic  resource that is  estimated  from
geologic  evidence  supported  directly by  engineering
data.{1} Mcasurcd reserves  are  demonstrated  with
reasonable certainty to be recoverable in future years from
known reservoirs under existing cconromic and operating
conditions and are generally equivalent to "proved reser-
ves” (as defined by EIA). Indicated and inferred rescrves,
because  of  their uncertain  cconomic  or  technical
recoverability. remain in the other reserves catcgory.,

DOI defines inferred reserves as that part of the identified
cconomic resources, over and above measured and indi-
cated reserves, that will be added through cxtensions,
revisions, and the addition of new pay zones in discovered
ficlds.{ 1] Basically. inlerred reserves are also considered
probable raserves by many analysts, for example, those of
the Potential Gas Committee.

Indicated additional reserves, @ separate category, arc
defined by DOI and EIA as quantitics of crude oil that
may become cconomically recoverable in the future from

existing productive reservoirs through the application of

currently available but not installed recovery technology.
When the technigues are successtully applied, the indicated
additional reserves are reclassified to the proved category.
Of the "other reserves” catcgories, only those classified as
"Indicated addigonal” are estimated by EIA and included
in this report.

DOI estimated the sum of indicated and inlerred reserves
to be 22 billion barrels of crude oil, 99 trillion cubic feet
of natural gas, and 4 billion barrels of natural gas
liquids. { 1} In addition, another DOI report estimated 123
trillion cubic feet of "unconventional” gas resources in
several basins thought 1o be recoverable using existing
technofogy at wellhead prices of roughly 85 a thousand
cubic feet {7}

When estimates of proved reserves are added 10 amounts
estimated  tor the many other oil and gas resource
categories, large volumes result for potentially recoverable
remaining resources. Under general conditions of historical
prices and existing technology, remaining recoverable
resources have been estimated to be as much as 140 billion

barrels of crude oil {2} and 1,188 trillion cubic feet of

natural gas,{4)} Both of these estimated volumes include
undiscovered and unconventional resources, and use data
as of December 31, 1986, If "advanced” technology con-
siderations are applicd, cven higher estimates would result.
It should be bome in mind that such large resource
estimates do not necessarily translate rapidly into large
increases in proved reserves or production. That is, many
decades will be required to bring such resources incremen-
tally onstream, at great etfort and cost.

Proved Reserves

EIA defines proved reserves, the major topic of this report,
as those volumes of oil and gas that geological and
cngineering data demonstrate with reasonable certainty (o
be recoverable in future years from known reservoirs under
existing cconomic and operating conditions, There are
other catcgorics of reserves, but by definition they are
morc spcculative and less precise than proved reserves.
These proved reserves are cither proved producing or
proved nonproducing (those reserves in reservoirs that did
not produce during the report year). The proved
nonproducing reserves are included in the proved reserves
reported by EIA and may represent a substantial fraction of
proved reserves cach year, For example, 20 percent of the
proved wet natural gas reserves were in nonproducing
reservoirs in 1992, Others have issued similar but not iden-
tical proved reserves definitions, The Society of Petroleum
Engincers, in concert with the Society of Petrolcum
Evaluation Engincers, has rescrves definisions that cover
proved reserves and subdivisions thereof, as well as several
categories of other reserves. These Society of Petroleum
Engincers definitions explicitly restrict proved reserves (0
those that exist under current government regulations and
have operational transportation facilities or a commitment
or reasonable expectation that such faciliies will he
installed in the future. The Sccurities and Exchange
Commission also publishes reserves definitions that are
similar to those used by EIA, but the Sccurilics and
Exchange Commission definitions state  the economic
conditions and assumptions more explicitly. Prices and
costs are as of the date the estimate is made. Future prices
may include consideration of changes in existing prices
provided by contractual arrangements, but not escalations
based on assumptions about future conditions.

Reserves Changes

Estimates of the discovered volume of proved rescrves can
be made when an cxploratory well penetrates an oil- or
gas-bearing zone or reservoir. This estimate i based upon
the initial flow data, thickness of the reservoir found, its
apparent arcal cxtent, and clectrical and other measure-
ments taken inside the hole that provide information about
reservoir rock porosity (void space), permeability (ability
to conduct fluid flow), fluid saturations, pressures, and
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temperatures. Initially, the estimate of proved reserves is
based on a limitcd amount of data. These data are only
available from exploratory driiling and interprelations of
any seismic or other gcophysical/geologic data. Therelore,
this estimate is only a preliminary judgment as to the
amount of oil and gas in place and the amount that can be
cconomically recovered.

As more wells are drilled and placed on production, reser-
voir performance data become available. These additional
wells also provide more information on the thickness,
extent, and other propertics of the reservoir. Proved
reserves estimates are then revised upward or downward,
as appropriate, to reflect additional knowledge gained, as
well as any improvements in technology, or changes in
economic and operating conditions. As a reservoir s
developed, upward revisions can occur because of addi-
tional wells from infill drilling that often add significant
volumes of crude oil and/or natural gas reserves 0 known
reservoirs, especially in tight formations.

The different physical properties of crude oil and natral
gas have led (o different trends in revisions. Primary
recovery factors for crud-. oil are generally much lower
than for natural gas, Therefore, improved recovery technol-
ogy targeting the remaining oil in place results in relatively
higher positive revisions for crude oil than for natural gas.

A ficld may contain a single reservoir or many reservoirs
in its proved arca. Changes to the originally cstimated
proved reserves of a ficld are usually made over time as
revision increases, revision decreases, cxtensions 10 its
proved arca, or new reservoir discoveries occur, Thus, the
estimate of proved reserves for any given field usually
changes over time and is influenced directly by the
amount, kind, and quality of data which become available
concerning that ficld. The more data that are available and
the fonger the production history, the more accuraie or
closer to reality the proved reserve estimate becomes. The
exact amount of producible oil or gas is not known with
certainty until the field is permanently abandoned and the
recovercd oil and gas have been recorded as cumulative
production.

Survey Overview

This report provides proved reserves cstimates for (he
calendar year 1992, It is based on data filed by operators
of oil and gas wells on Form EIA-23, "Annual Survey of
Domestic Oil and Gas Reserves,” and by operators of
natural gas processing plants on Form EIA-64A, "Annual
Report of the Origin of Natural Gas Liquids Production."

Form EIA-23

For Form EIA-23 purposes, an operator is defined as an
organization or person responsible for the management and
day-lo-day operation of oil and/or gas wells, This defini-
tion climinates responscs from royalty owners, working
interest owners (unless they are also operators), and others
not directly responsible for oil and gas production opera-
tions. Each company and its parent company or sub-
sidiaries are required to file if they mecet the survey's
specifications.

Opcrator size categories were based upon their annual
production as indicated in various Federal, State, and com-
mercial records. Category 1 (large) operators were those
that produced at teast 1.5 million barrels of crude oil or 15
billion cubic feet of natural gas, or both, during the report
year, Category 11 (intermediate) operators produced less
than Category 1 opcrators, but more than 400,000 barrels
of crude oil or 2 billion cubic feet of natural gas, or both.
Catcgory M1 (small) operators were those that produced
less than did Category 11 operators, All data are reported
on a total operated basis, encompassing all proved reserves
and production associated with wells operated by an
individual operator, This concept is also called the "gross
operated” or "8/8ths" basis.

Large operators and most miermediate sized operators
report reserves balance data on Form EIA-23 (0 show how
reserve components changed during the year on a field-by-
ficld basis. Small operators and intermediate  sized
operators who do not keep reserves data were not asked o
provide estimates of reserves at the beginning of the year
or annual changes (o proved reserves by component of
change; 1.c., revisions, cxtensions, and new discoveries.
When they did not, these volumes were estimated by
applying an algebraic allocation scheme that preserved the
relative relationships between these items within each State
or State subdivision, as reported by large and intermediate
operalors,

The published reserve estimates include an additional term,
adjustments, calculated by EIA, that preserves an exact
annual reserves balance of the form:

Published Proved Reserves at End of Previous Report Year
+ Adjustments

+ Revision Increases

- Revision Decreases

Extensions

New Field Discoveries

+ o+

New Reservoir Discoveries in Old Fields

+

-~ Report Year Production
= Published Proved Reserves at End of Report Year

|
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Adjustments are the yearly changes in the published
reserve estimates that cannot be attributed to the estimates
for other reserve change categories because of the survey
and statistical estimation methods employed. For example,
variations caused by changes in the operator frame, dif-
ferent random samples, or imputations for missing or un-
reported reserve changes could contribute to adjustments.

While the primary topic of this report is proved reserves,
information is also presented for crude oil on indicated ad-
ditional reserves. Indicated additional crude oil reserves are
not included in proved reserves because of their uncertain
economic recoverability. When economic recoverability is
demonstrated, these volumes will be reclassified and trans-
ferred to the proved reserves category as positive revisions.

Form EIA-64A

Form EIA-64A data were first collected for the 1979
survey year in order to develop estimates for total natural
gas liquids reserves. Data on liquids recovered from
natural gas, as reported by natural gas processing plant
operators, arc combincd with lease condensate data
collected on Form EIA-23 to provide the total natural gas
liquids reserves estimates.,

Data Collection Operations

An intensive effort is made each year to maintain an

accurate frame of operators of oil and gas wells and of

natural gas processing plants. The Form EIA-23 operator
frame contained 24,106 probable active operators and the
Form EIA-64A plant frame contained 867 probable active
natural gas processing plants in the United States when the
1992 survey was initiated. There were additional operators
added to the survey as it progressed and many operators in
the sample frame were found to be inactive in 1992,

For the report year 1992, EIA mailed 4,257 EIA-23 forms
to all known large and intermediate sized operators and (o
a sample of smaller operators that were expected to be ac-
tive during 1992, Of these, 338 were nonoperators. Data
were received from 3,964 operators, an overall responsc
ratc of 99.1 percent of the active operators in the Form
EIA-23 survey. EIA mailed Y09 EIA-64A forms to natural
gas processing plant operators. More than one form is
received for a plant that has more than one operator during
the year. Forms were received {rom 100 percent of the
operators of the 867 active plants in the Form EIA-64A
survey.

National estimates of production volumes for crude oil,
lease condensale, natural gas liquids, and dry natural gas
based on Form EIA-23 and Form EIA-64A were compared
with corresponding official production volumes published
by EIA. For report year 1992, the Form EIA-23 national
production estimates were 1.2 percent lower than the com-
parablc Petroleum Supplv Annual 1992 volumes for crude
oil and lease condensale combined, and were 2 percent
lower than the comparable Natural Gas Montfly August
1993 volume for 1992 dry natural gas. For report year
1992, the Form EIA-64A national estimates were (0.8 per-
cent higher than the Petroleum Supply Annual 1992
volume for natural gas plant liquids production,

Consistent data filings were tostered by the adoption of a
set of specific definitions of proved reserves and related
guantitics to be followed by respondents in the reserve
estimation and reporting  process. The definitions  were
developed through extensive consultation with industry
experts and other Government agencics, The definitions
used in the Form EIA-23 and Form EIA-64A surveys and
this report are presented in the Glossary, See Appendix E
for a summary of data collection operations, detailed infor-
mation on survey response, survey form content, frame
maintenance, and data quality control procedures. Sec
Appendix F for an explanation of the sampling and
estimation methodologies used.
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2. Overview

National Summary

U.S. proved reserves of natural gas, crude oil, and natural
gas liquids all declined again in 1992, The decline in
natural gas reserves, 1 percent, was smaller than for oil.
The uncertaintics associated with taxes, regulations, oil
prices, gas prices, and gas demand had a strong influence
on the changes to proved reserves in 1992,

As of December 31, 1992, proved reserves were 165,015
billion cubic feet of dry nawural gas; 23,745 million barrels
of crude oil; and 7,451 miltion barrels of natural gas
liquids (including lease condensate). Statistical measures of
sampling crror of less than 1 percent at the 95 percent con-
fidence level arc associated with the crude oil and natural
gas reserve estimates. The ULS. proved reserves balances
arc summarized for 1982 through 1992 in Table 1 and
Figures 2 through 7.

Natural Gas Reserves

U.S. proved reserves of dry natural gas declined just over
1 pereent or 2,047 billion cubic feet in 1992, All four lead-
ing gas producing arcas, Texas, the Gull of Mexico Federal
Offshore, Oklahomy, and Louisiana, had large proved
reserves declines totaling 4,649 billion cubic feet. Partially
offsetting these declines, four States had large increases in
their coalbed methane reserves: Virginia, New Mexico,
Colorado, and Alabama, Reserves in these States increased
by 1,957 hillion cubic feet in 1992,

For the year, the average natural eas wellhead price was up
10 $1.80 per thousand cubic fect, 16 cents higher than in
1991, But during the year, the real gae price at the
wellhead first dropped to a 15-year monthly low of $1.31
per thousand cubic feet in February. Then, it almost
doubled 10 a peak of $2.46 per thousand cubic feet in
October, after Hurricane Andrew in August raiscd concerns
about the adequacy of gas supplics. The scheduled end, in
December, of tax credits tor new unconventional gas wells
spurred drilling for coalbed methane and tight-sand gas o
high levels in the fast hall of 1992, Therefore, total pas
well compictions dropped only 16 pereent to 7,640, How-
cver, exploratory gas well completions reac” 4 a new 20-
year Jow after dropping 27 percent during 1992,

Of the several components of change in proved reserves,
total discoveries are those reserves atlributable 1o exten-
sions, new fields discoveries, and new rexervoirs dis-
coveries in old fields. They result from drilling exploratory
wells, U.S, rotal discoveries of dry gas in 1992 were 7,048

billion cubic feet, a decline from the 1991 level and 34
percent lower tha: the average during the prior 10 years,
Over hall’ of them were in Texas and the Gulf ol Mexico
Federal Offshore,

New field discoveries of 649 billion cubic feet were down
substantially from the 1991 level and 59 percent lower
than the prior 10-year average of 1,592 billion cubic feet.
Extensions (4,675 billion cubic feet) were also lower, drop-
ping 31 percent below the prior 10-year average, Gas
reserve additions from new reservoirs increased somewhal
to 1,724 billion cubic feet, but were much lower than the
prior 10-year average.

The net of revisions and adfustments lor natural gas in
1992 was 8,328 billion cubic feet. In recent years, the net
of revisions and adjustments played a growing role in sus-
taining lower 48 States natural gas proved reserves, In
1992, 7,883 bhillion cubic feet of these were added, 74 per-
cent more than the fower 48 States average for the prior 10
years, This increasing recovery of gas from the resource
basce of old fickds has been enhanced by the application of
new technologies such as three dimensional (3-D) scismol-
ogy, horizontal drilling, and better fracturing treatments
and well completions,

Total discoveries for the lower 48 States were only 6,994
hillion cubic feet in 1992, This was the second time sinee
1977 that lower 48 States total discoveries were lower than
the net of revisions and adjustments. There were proved
reserves of 34,118 billion cubic feet of natural gas, wet
after lease separation, located in nonproducing reserv irs,
They are included i the total proved reserves and repre-
sent 20 pereent of the total,

Crude Oil Reserves

During 1992, crude oil proved reserves decreased by 937
million barrels. This 3.8-percent decline is more than twice
the average annual decline of 1.7 percent experienced
during the prior [0 years, While most arcas had declines,
two arcas accounted for 73 percent of the U.S. decline,
Texas (356 milhion barrels) and California (324 million
harrels). U.S. crude oil production in 1992 was down 3
percent.

Oil prices averaged $15.98 per barrel, a decline from 1991,
Both exploratory oil well completions and active drilling
rigs reached new 20-year lows. Oil well completions
dropped 28 pereent o 8,640, Low prices caused low drill-
ing that caused low reserve additions,
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Table 1. Total U.S. Proved Reserves of Crude Oil, Dry Natural Gas, and Natural Gas Liquids,

1982 through 1992
Revisions® New Reservolr b proved®  Change
Revision  Revision and New Field  Dlscoverles Total Reserves from
Adjustments Increases Decreases Ad|ustments Extensions Discoverles In Old Fields Discoveries Production 12/31 Prlor Year
Year (1 )] (3) ) (6) (8) ] (8) 9) (10) (11)
Crude Oll {million barrels of 42 U.S, gallons)
1982 -83 2,245 1811 351 634 204 193 1,031 2.950 27,858 -1,568
1983 462 2810 1,299 1,973 629 105 190 924 3.020 27,736 <123
1984 159 3672 1,227 2604 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 87 2,724 1,869 912 405 48 81 534 2,973 26,889 1,527
1987 233 3687 1,371 2,549 484 96 1" 691 2,873 27,256 +367
1088 364 2,684 1,221 1,827 355 kAl 127 553 2,81 26,825 -431
1989 213 2,698 1,365 1,546 514 12 90 716 2,586 26,501 -324
1990 86 2483 1,000 1,569 456 98 135 689 2,505 26,254 -247
1991 163 2,097 1,874 386 365 97 92 554 2512 24,682 1,672
1992 290 1,804 1,069 1,025 391 8 85 484 2446 23,745 -937
Dry Natural Gas (billion cubic feet, 14.73 psia, 0" Fahrenheit)
1982 2,378 19,795 19,340 2,833 £.,349 2.687 3419 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
984 -2.241 17,841 14,712 888 8,299 2536 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 1771 8.935 16,610 191,586 1,783
1987 1,268 17,527 14,231 4,564 4,587 1,089 1,499 71475 16,114 187.211 -4,375
1988 7193 23.367 d38.427 -12,887 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
1390 1,857 18,961 13,443 7.095 7.952 2.004 2412 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 8328 48675 649 1,724 7,048 17.423 165,015 -2,047
Natural Gas Liquids (million barrels of 42 U.S. gallons)
1982 299 811 832 278 375 112 108 596 721 7,221 +1583
1983 849 £47 781 915 321 70 99 490 725 7,301 +680
1984 ~123 866 724 19 348 55 9¢ 499 776 7.843 -258
198% 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 1 1,168 715 464 268 41 72 381 754 8,238 +91
1989 =277 1,143 1,020 -164 259 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 7464 -122
1992 225 806 545 486 180 20 64 274 773 7451 -13

8Revisions and adjustments = Col. 1 + Col. 2 - Col. 3.

PTotal discoveries = Col. 5 + Cal. 6 + Col. 7.

®Proved 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 lrillion cubic
feet of downward revisions reported during prior years by operators because of ecoriomic and market conditions. The Energy Information
Administration (EIA) in previous years carried these reserves in the proved category.

Notes: *Old means discovered in a prior year. *New means discovered dunng the report year. eThe igroduction estimates in this table are
based on data reported on Form EIA-23, "Annual Survey of Damestic Qil and Gas Reserves' and Form EIA-64A, *Annual Report of the Origin
of Natural Gas Liquids Production." They may differ from the official ElAzproduction data for crude oil, natural gas, and natura 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).

Sources: U.S. Crude Oil, Natural Gas, and Natural Gas Liquids Reserves, 1982 through 1992 annual reports, DOE/EIA-0216.{13-22}
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Figure 2. U.S. Crude Oil Proved Reserves, 1932-1992
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Figure 3. Components of Reserves Changes for Crude Oll, 1982-1992
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Figure 4. U.S. Dry Natural Gas Proved Reserves, 1982-1992
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Figure 5, Components of Reserves Changes for Dry Natural Gas, 1982-1992
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Figure 6. U.S. Natural Gas Liquids Proved Reserves, 1982-1992
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Figure 7. Components of Reserves Changes for Natural Gas Liquids, 1982-1992
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The net of revisions and adjustments tor crude oil in 1992
was 1,025 million barrels. This component of reserves
change is usually the largest and has consistently helped to
sustain U.S. crude oil proved reserves, But in 1992, it was
only 65 pereent of the average of 1,574 million barrels for
the prior 10 years, Three arcas had 71 pereent of the posi-
tive net of revisions and adjustments: Alaska (451 million
barrels), the Federal Oftshore (147 mitlion barrels), and
Texas (125 million barrels). California had the Targest per-
centage drop in proved reserves of any major producing
arca, more than wice the U.S. average. Most of the
Nation's thermally enhanced recovery of heavy oil takes
place in Calitornia. As late as 1989, the net of revisions
and adjustments in Calilornia was a positive 241 million
barrels. In 1992, it was a negative 45 million barrels. Low
oil prices along with local and State environmental con-
cerns contributed 0 a rapid decline in California offshore
oil reserves.

In 1992, 1otal discoveries of crude oil were 484 million
barrels. This was down from 1991 and 38 pereent lower
than the 783 million barrel average over the prior 10 years.
Just three arcas: Texas, ~laska, and the Gulf of Mexico
Federal Offshore, accounted for 74 percent of 1992 1oral
discoveries. For the last 7 years, total discoveries have
been relatively low, reflecting a similar trend in
exploratory drilling that followed the crude oil price col-
lapse of 1986, In 1985, there were more than four (imes as
many successtul exploratory oil wells drilled as m 1992,
However, total discoveries added per exploratory well

have roughly doubled since then, moderating (he impact off
£hl) 4

the drop in drilling.

Proved reserves added by extensions (391 million barrels)
were up a bit from those in 1991, but substantially below
the prior [0-year average of S33 million barrels. Horizon-
tal drilling in the Austin Chalk Formation was & major fac-
tor behind the 118 million barrels of extensions in Texas,
which accounted tor 30 pereent of ULS, crude oil exvien-
sions.

New field discoveries of crude oil have been relatively low
since 1985, In 1992, U.S, new field discoveries were an
exceptionally fow 8 million barrels. The United States
produces about 7 million barrels every day. The prior 10-
year average of new field discoveries was 15 times as high.
New discoveries, the Suntish prospect in the Cook Inlet of
offshore Alaska and the Kuvium prospect, 15 miles oft-
shore of the Arctic National Wildlife Refuge, may wm this
trend around in 1993, But, they are still being evaluated
and are not yet proved.

Proved reserves ol new reservoirs discovered in old fields
(X5 million barrels) were down from 1991 and well below
the 135 million barrel average Tor the prior 10 years, There
were proved reserves of 2,638 million harrels of crude oil

located in nonproducing reservoirs, They are included in
the total proved reserves and represent 11 percent of the
total,

Indicated additional crude oil reserves were 3.782 million
barrels, an H-percent decrease from 1991, These reserves
arc crude otl volumes that may become cconomically
recoverable from known reservoirs through the application
of improved recovery techniques using current technology.
The presence of large indicated additional reserves in the
Alaskan North Slope, California, west Texas, and New
Mexico implies that significant upward revisions to crude
oil proved reserves can continue to nccur in the future.

Natural Gas Liquids Reserves

LS. natural as iquids proved reserves decreased shightly
to 7451 million barrels in 1992, Natural gas liquius reser-
ves are the sum of natural gas plant liquids and lease con-
densale reserves,

Total liquid hydrocarbon proved reserves (crude oil plus
natural gas liquids) were 31,196 million barrels in 1992, a
J-percent decline of 950 million barrels from their 1991
level, Natural pas hquids were 24 pereent of otal liquid
hydrocarbon proved reserves in 1992,

Reserves by Operator
Production Size Class

The ot and gas proved reserves estimates for 1992 gre
hased on data colfected from g sample of about 23,000
active operators ot oil and gas wells, The 10 largest oil and
gas producing operators in 1992 had 66 percent of 1S,
proved reserves of crude oil. These operators coneentrated
their LLS. operations on fewer fields and tfocused more of
their resources on forgign operations during the last several
years. Consequently, the top 10 producing operators had a
6-pereent decline in their domestic proved reserves of
crude oil during 1992, The rest of the operators had a
2-pereent increasce.

All operators that reported production or reserves o EIA
were ranked by production. Operator production was the
sum of the barrel of oil cquivalent of their crude oil
production, tease condensate production, and wet gas
production. The operators were placed in the following
production size classes: T-10, 11-20, 21-100, 101-500, 501-
2500, and "other". The "other” class contains roughly
20,000 small operators. Operators may change from one
size class 1o another over time, For example, the top 10
class always contains the 10 highest producing operators
cach year, but it was not necessarily the same 10 operators
cach year. Tables ol production and reserves by operator
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production size class for the years 1988 through 1992 are
presented in Appendix A.

U.S. proved reserves arc highly concentrated in the larger
operator classes, T 1992, the top 10 had 43 percent of the
reserves of natural gas or 74 trillion cubic feet (Figure 8).
The next 3 size classes contain 10 operators, 80 operators,
and 400 operators, Each of these had roughly comparable
pereentages of the gas reserves; 16, 22, and 11 percent.
The next 2,000 operators had only 4 percent of the gas
reserves, as did the smallest 20,000 operators, Therefore,
the average 1op 10 operator had over 2,000 times the gas
reserves as the average operator in the "other” ¢lass,

Total U.S. gas proved reserves dectined ounly 2 pereent
from 1988 10 1992, However, the top 10 had a [2-percent
decline in their natural gas proved reserves from 198X (o
1992 (Figure 9). Without the top 10, the remaining 23,000
U.S. aperators had a 7-percent increase trom 1988 10 1992,
Most of this came from the second tier of operators, class
11-20. These operators increased their gas proved reserves
in 1992, and had a 42-pereent increase from 1988 0 1992,
A substantial portion of this increase prohably came from
acquisitions of reserves from other companies. The next
three classes had small percentage decreases, whife the
small operators in the "o her” class had an increase from
1UKK 10 1992,

ULS. gas reserves declined 1 percent from 1991 to 1992,
The top 10 had 4 4-percent decline in gas reserves in 1992,
while the rest of the operators had a 1-pereent increase.,

Proved reserves of vrude oil are more concentrated than
those of natural gas, The wp 10 had 66 percent of the U.S.
oil reserves, or 157 billion barrels in 1992 (Figure ().
While the o1l and gas reserves are coneentrated in the
larger operators, the oil and gas industry is not nearly as
concentrated as many major ULS. industries, for example,
the automobile mduostry, The 11-20 class and the &0
operators in the 21-100 ¢lass both had 10 percent of U.S,
reserves of crude oil. The next 400 operators had only 6
pereent of the total and the next 2,000 operators in class
501-2500 had 5 percent. The 20,000 operators in the
"other” class had only 3 percent of ULS. reserves of crude
oil. The average top 10 operator had almost 4,000 times
the oil reserves as the average operator in the “other” class,

The top 10 had a 19-percent decline in their oil reserves
from 1988 to 1992 (Figure 11), while total U.S, proved
reserves of crude oil dectined by 12 percent. Without the
top 10, the rest of the 23,000 U.S, operators had a 9-per-
cent increase from 1988 10 1992, The farge independents,
the 80 operators in production size class 21-100, accounted
for most of the increase. These operators had a 47-pereent
merease in their oif reserves during the 1988 through 1992
period. A substantial portion of this increase probably

came from property acquisitions, The size 101-500 class
had a 19-percent increase in proved reserves of crude oil
from 1988 to 1992,

Total U.S. proved reserves of crude oil declined 4 percent
from 1991 1o 1992, The top 10 operators’ oil reserves
declined 6 percent in 1992, while the rest of the operators
had a 2-pereent increase,

During the ycars 1988 through 1992, many operators
bought, sold, and restructured their property positions, A
large number of producing properties which were marginal
or did not fit into future production strategics were sold by
the major operators. Oil and gas exploration has dramati-
cally declined as many operators have reduced personnel
and budgets, or aliered various portions ol their operations,
In 19R2, about 708,000 cmployees were engaged in the
domestic petroleum extraction industry. By 1992, there
were only half as many, 350,000 employees. {23}

The domestic exploration and development expenditures of
23 major encrgy companies fell 30 pereent from 1988 10
1992.{24) During the same period, their forcign expendi-
tures increased 39 percent. Foreign expenditures by these
companies were higher than domestic expenditures tor the
first time in 1991, and were 23 percent higher in 1992

Large operators produce oil and gas in a large number of
fields. The average top 10 operator was active in 350 ficlds
in 1992, In aggregate, they had an operator field count of
3,514 (Figure 12), The 400 operators in class 101-500 had
an operator field count of 10,942, However, the top 10 had
4 times the gas reserves and almost 11 times the oil
reserves of class 101-500. Obviously, the top 10 have
much larger fields.

The top 10 cut the number of fields they operated in by
hall as they concentrated their activities from 1988 1o 1992
(Figure 13), The other classes of large operators also con-
centrated their activities into fewer ficlds and had declines
of 12 10 1§ percent in their operator ficld counts. The total
number of active US. fields was relatively stable from
1988 through 1992,

Coalbed Methane

Proved reserves located in coalbed methane fields in-
creased 10 10,034 billion cubic feet, or by 23-percent in
1992, 1o account for 6 percent of wial US. gas reserves
(Figure 14). Coalbed methane production increiscd almost
sixfold in just 3 years to account for 3 percent of U.S. gas
production in 1992, Exploitation of the coalbed methane
resource has rapidly expanded hecause of a large tax credit
incentive and improved understanding of the underlying
production technology. The tax credit in 1992 was roughly
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Figure 8. Wet Natural Gas Proved Reserves
by Operator Production Size Class
in 1992
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Figure 12. Operator Field Counts by Production
Slze Class ih 1992
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Figure 13. Percentage Change in Operator Field
Counts by Production Size Class,
1988-1992
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Figure 14. Coalbed Methane Proved Reserves,
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S0.90 per thousand cuhic Teet of coalbed methane
produced, about halt the average ULS, wellhead price,

Most of the 1992 production mcrease ocearred in the San
Juan Basin of Colorado and New Mexico. Coalbed
methane proved reserves are principally Tocaed o New
Meneo, Colorido, and Alabama, However, Viania, i the
Appalachain Basin, had the second Targest merease e dry
gas reserves 1 1992 an farge part due o coalbed methane
Hereases.,

The mdustry has fong known that coalbeds contain Targe
quantities of methane, the mam constituent of natural gas.
Rut the understanding of the geology and engineering
needed o produce 1t was not there. The recovery
mechanisin lor coatbed methane s not the same as that tor
conventional gas, The rate of conventional gas production
is o lunction of reservorr pressare and gas saturation. Due
o anitially high pressares and fitle or no associted water,
conventional production rates rapidly dd o a peak and
then dectine, However, i a typacal coalbed well, where the
vas 1s primanly adsorbed on the sorface of the coal and
trapped by reservorr pressure, anonverse production
dectine carve s the norm, with inttially high water produe-
tion rates amd fow pas production rates. As the water
production rate dechmes. e gas production rate anereises
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materially, sometimes for several vears, before eventally
beginning to decline.

An important factor in 1992 gas well drilting was the
provision of i special tax credit for nonconventional gas
sources (such as coalbed methane) in Section 29 of the
Crude Ol Windtall Profits Tax Act of 1980, The credit wis
applicable to wells started hefore December 31, 1992,
Production from qualitying wells receives the tax credit
through the end of 2002, A rush to meet the deadline led 1o
a gas well drilling boom in the Tast hall of 1992,

Reserves Changes

Tahle 2 displays the reserves changes for crude oil and dry
wataral gas for the period 1977 through 1992, There have
been 35,757 milhon barrels of reserves additions o crude
ol since 1976, Reserves additions from exploratory dritl-
ing make up crude ol toral discoveries of 12,595 million
barrels, 35 percent of all reserves additions since 1976,
The bulk of post-1976 crude oil reserves additions were

Table 2. Reserves Changes, 1977 through 1962

the 23,162 million barrels of net of revisions and adjust-
ments that accounted for 65 percent of all reserves addi-
tions, Crude oil reserves and production have been
primarily sustained by continping upward revisions to the
reserves of older fields, The estimated ultimate recovery of
fickls (sum of cumulative production and proved reserves
at a given point in time) generally increases over time, [n-
fill drilling, cxtensions, enhanced oil recovery projects,
technological advances, better than expected reservoir per-
formance, and improved economics are major factors in
these revisions, However, economic factors do not always
improve. Low oil and gas prices can lead 1o downward
revisions ol proved reserves,

Newly discovered fields generally have large increases in
reserves durmg the Tirst few years after they are first
booked, hecause exiensions, new reservoirs, and revisions
add 1o the estimares of these new fields' nltimate recovery.
However, most ot the net of revisions and adjustments, the
majority ol the new reservoir discoveries in old fields, and
substanttal portions of the exensions booked sinee 1976
came {rom lelds discovered before 1977, An EIA study

U 8. Total

Lower 48 Stutes T
Average Percent Average Percent
per of Reserve per of Reserve
Components of Change Volume Year Additions Volume Year Additions
Crude Ol (million barrels of 42 1J.S. gallons)

Proved Reserves as of 12/31/76 . . ., . . . 24,928 — — 33,502 — —
New Field Discovenies 1858 116 65 2,105 132 59
New Resorvoir Discevones in Qld Fiolds 2,066 129 72 2.085 130 58
Extonsions . 7526 470 263 8,405 526 235
Total Discoveries . . . . .. ... ...... 11,447 718 40.0 12,595 787 35.2
Revisions and Adjustments 17,204 1,075 600 23,162 1.448 648
Total Reserve Additions . . . ... ... .. 28,651 1,791 100.0 35,757 2,235 100.0
Production ... .. ... .......... 35,856 2,241 1251 45,514 2,845 127.3
Net Reserve Change , . . ., .. .. ... .. ~7,205 -450 -26.1 -9,757 -810 -27.3

Dry Natural Gas (billion cubic teet at 14.73 psia and 60" Fahrenhait)

Proved Roserves as of 12/31/76 . . . . . . 180,838
Naw Fiold Discovenes 33037
New Reservoir Discoveries in Old Fields 40.856
Extonsions . 117,925
Total Discoverles . . . . . . ... ..., .. 191,818
Rovisiong and Adjustments 55921
Total Reserve Additions . . . .. . ... .. 247,739
Production . ... ... ........... 273,200
Net Resarve Change . . . . ... . ... .. -25,461

it - 213,278 — —
2,065 133 33,064 2.067 14.4
2.654 16 5 41,213 2576 179
7.370 476 118,746 7.422 517
11,089 77.4 193,023 12,064 84.0
3,495 226 36,762 2,298 16.0
15,484 100.0 220,785 14,362 100.0
17,078 110.3 278,048 17,378 121.0
-1,591 ~-10.3 ~48,263 -3,016 ~21.0

— et et 49 b

Source U S Crudy Ol Natural Gas and Natural Gas Liquids Resorves, 1977 thiough 1991 annual repors, DOE/EIA-0216.{8-22)
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described in the publication (250 O and Gax Reserves by
Year of Field Discoverv{25) found that almost 87 pereent
of the crude ol and fease condensate reserves additions in
1978 through 1988 came from ficlds discovered before
1978, This means that just 13 percent ol the crude oil and
lease condensate reserves were added in tields that had dis-
covery wells completed during the 1978 through 198X time
period,

Duce to the nature of the industry’s proved reserves booking
process, the year that proved reserves are first reported for
a field is often later than the actual year of discovery, the
year that the discovery well was completed. Therefore, it s
probably true that a substantially ngher proportion of the
total reserve additions for the 1977 through (991 period
came from ficlds that were tirst reported s having booked
proved reserves duting that period than woutld be true tor
comparable vear of discovery well data. A direet com-
parison of reserves changes by year ol discovery and those
in this report cumot corrently be made, becanse it is often
the case that ficlds are not booked as having proved reser-
ves tor several years after the discovery well is dritled.
Dehmeation drilling and a commitiment o develop the field
are often required before a tield's reserves are booked as
proved and reported on Form ETA-23, This woulkd be par-
ticutarly true for ficlds found i frontier arcas or the
Federal Oftshore. Decades can elapse between the dis-
covery well and the yvear an oftshore or frontier area fickl
has its proved reserves booked. espectally 1l cconomic and
technical problems are compounded by regulitory
problems or delays,

There have been i totd of 229,785 billion cubie teet ot
reserves additions of dry natural gas sinee 1976, s shown
in Table 20 A markedly different patiern exists for the com-
ponents ol reserves additions tor natural gas compared to
crude oil, Total discovertes of dey natural gas make up 84
pereent of all reserves additions compared 10 38 pereent
for crude ot New: field discoveries make up 14 percent of
all natural gas reserves addinons and 17 pereent ol toral
discoveries, New reservoir discoveries i old fields wiy 21
pereent and evensions with 62 pereent of reserves addi-
tions compose the rest of toral discoveres of dry nitural
gas. As with crude oilo most new reservoir discoveries in
old fielas and extensions Trom 1976 through 1992 are
probably assoctated with fielkds discovered before 1977,
This is also true for the net of revisions and ddjustments 1o
natural gas reserves,

The pereentages given for LS, reserves addinons ol
natural gas are somewhat distorted due o an unusually
Jarge revision decrease of some 24,613 billion cubic feel
tor Alaskan North Slope proved reserves that was made
1U88 for cconomic reasons, Without this farge negative
revision, total reserve additions would have been 254,308
bitlion cubic feet and the net of revisions and adjusiments

would have been 61,375 billion cubic feet, or 24 pereent of
the total, Total discoveries of dry natoral gas would have
heen 76 percent, st well over twice as large a percentage
of reserve additions as the equivalent totaf discaveries per-
centage for crude oil.

For the lower 48 Sttes, proved reserves of dry natural gas
have been remarkably stable sinee 1976, The decline has
been under 1 percent. or 1,591 hillion cubic feet per year.
This is guite ditferent from the dectine from 1967 through
1977 for the lower 48 States, as estimated by the American
Gas Assoctation. (26]) During that 10-vear period, natural
pas proved reserves for the lower 48 States dropped by an
averape of 11,252 bilfion cubie feet a year, or almost 5
percent annualty, This exctudes small changes for gas in
underground storage that the American Gas Association
included with its proved gas reserves, The relative stability
of lower 48 States reserves after 1977 wis brought about
by a higher price level for natural gas, substantially more
drilling, and a lower demand Tor natural gas in the 1Y80's,

Positive revisions played a larger role in sustaining natural
gas reserves in the lower 48 States during the tast 7 yeirs
than in prior years. The 1986 thromgh 1992 average of net
of revisions and adjustments was 6,783 hithon cubic feel
per year while the 1977 throngh 1985 average was only
038 hillion cubic feet per year. Infill drilling and a surge of
reconmpletions contributed 10 this phenomenon,

Lower 48 States proved reserves of crwde oil have also
heen dechning more slowly sinee 1976, at 450 million bar-
rels per year, or just over 2 pereent. This is again guite
different from the dechne from 1967 through 1977
estimated by the American Petroleam Tnstitute. {20) During
that 10-year period, crude otl proved reserves for the lower
4R States were dechimmyg by 1LHE3 milhon barrels per year,
or over 4 pereent. Large net of revisions and adjustments
have been the major factor sustiimng oil reserves during
the last 15 years. However, it was the absence of large
revisions and adjustments that caused most ot the 6-per-
cent dechine e 1991 and S-percent decline in 1992 for
fower 48 States proved ol reserves,

As shown e Table 30 rotary drilling nig activity during
1992 dipped below LOOO rigs for the sixth time i the st
7 years. The 721 g count in 1992 was i record Jow, amd
wis 139 nigs or 16 pereent below 1991, The 1992 rig ac-
pvity represented an ¥2-percent drop from the 1981 his-
torical peak.

Ol prices declined agiun in 1992 (Table 3). The ULS, price
ranged from $13.93 per barrel i Junuary to $17.95 per
barrel i June. In [9X1, oil prices pushed $50 per barrel in
1992 dollars. This was 3 times the average 1992 il price
of ST3.98. In 1971, betore the Arab oil embargo, oif prices
were only about ST per barrel, and 1992 monthly oil
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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

o Crude OQil Natural Gas

Year Current 1992 Constant Current 1992 Constant Number

(dollars per barrel) (dollars per thousand cubic feet) of Rigs
1970 3.18 10.95 017 0.59 1,028
1971 3.39 11.05 0.18 0.59 976
1972 3.39 10.56 0.19 0.59 1,107
1973 3.89 11.39 0.22 0.64 1,184
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=Revised data.

Sources: *Current dollars and Number of rigs: Annual Znergy Review 1992, DOE/EIA-0384(92). #1992 constant dollars; U.S. Depart-
ment of Commerce, Bureau of Economic Anaylisis, Gross Domestic Product Implicit Price Deflators, January 1993.

prices dropped below that level in several arcas, Alaskan
North Slope oil was $9.09 per barrel in January and the
Caltfornia price was $10.97 per barrel in March, with
heavy oil prices even lower,

The average gas prices rose o $1.80 per thousand cubic
feet in 1992, but not without a struggle (Table 3). The
pricc was down to $1.31 per thousand cubic feet in
February 1992, a 15-ycar monthly fow, before increasing
during the rest of the year. There is still substantial month-
to-month uncertainty about future natural gas prices, al-
though the closer balance between gas demand and
wellhead gas productive capacity is expected to bring
about increased gas drilling, which would require higher
gas prices.{27] However, natural gas prices were twice as
high in 1982 as they were in 1992 in constant dollars,

Table 4 shows the numbers of exploratory and develop-
ment wells drilled in 1970 through 1992, The 28,840 total
exploratory and development wells drilled in 1992 were 21
pereent lower than in 1991, This continues the post-1981

trend of declining well completions. Low prices and uncer-
taintics over future prices lead to low drilling, In 1981,
total well completions were 90,030 or 4 times as many as
in 1992, There were 5 times as many successful explora-
tion wells drilled in 1980 as there were in 1992, Of the
wells drilled in 1992, 71 percent were successfully com-
pleted as oil or gas wells. Most development wells are suc-
cessful, while most cexploratory wells are not. Dry wells
represented 20 pereent of development wells, but 77 per-
cent of exploratory wells, during 1992,

Figures 15 and 16 show exploratory gas well and oil well
completions for the years 1977 through 1992, Exploratory
oil well completions decrcased in 1992 to 450. There were
six times as many drilled in the peak year of 1981. Crude
oil total discoveries for the last 3 years have been declin-
ing, reflecting the downward trend in exploratory drilling
that followed the crude oil price collapse of 1986. Ex-
ploratory gas well completions continued to drop in 1992,
with only 330 gas well completions. There were roughly 8
times as many drilled in the peak year of 1981, Natural gas
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Table 4. U.S. Exploratory and Development Well Completions,? 1970 through 1992

Exploratory Total Exploratory and Development

Year Qil Gas Dry Total Oil Gas Dry Total

1970 760 480 6,190 7,430 13,040 4,030 11,100 28,170
1971 660 470 6,000 7,130 11,800 3,980 10,380 26,270
1972 690 660 6,200 7,550 11,440 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 40,940
1977 1,180 1,560 7,400 10,150 18,700 12,120 15,040 45,860
1978 1,190 1,790 8,050 11,040 19,070 14,410 16,590 50,060
1979 1,340 1,920 7,480 10,730 20,700 15,170 16,040 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 R10,270 R14,040 R37,200 R14,560 R24,340 R76,090
1984 R2,340 1,600 R11,480 R15,420 R42,590 R17,010 R25,800 R85,390
1985 1,880 1,280 R9,450 R12,610 35,020 R14,250 R21,210 R70,480
1986 990 R730 R5,510 R7,230 R18,700 R8,140 R12,770 R39,600
1987 860 R670 R5,180 R6,710 R16,190 R7,760 R11,480 R35,420
1988 R790 R660 R4,770 R6,220 R13,320 R8,240 R10,240 R31,800
1989 580 650 R4,000 R5,230 R10,340 R9,230 R8,490 R28,060
1990 620 580 R3,780 R4,980 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

AExcludes service wells and stratigraphic and core testing.
R=Revised data.

Notes: ®*Estimates are based on well completions taken from American Petroleum Institute data tapes through August 1993. ®Due to
the method of estimation, data shown are frequently revised. Totals may not equal the sum of components due to independent rounding.

Sources: *Explorato

Monthly Energy Review, DOE/EIA-0035(83/08), August 1993.

total discoveries have also been relatively fow for the last
6 years, reflecting declining exploratory drilling. Total dis-
coveries of natural gas were down in 1992, Peak and low
years for total discoveries do not necessarily match peak
and low years for cxploratory drilling because the success
of exploratory drilling can vary from year (o year.

Figure 17 shows total discoveries of dry natural gas per
exploratory gas well completion for the years 1977 through
1992. Similarly, Figure 18 shows rotal discoveries of crude
oil per exploratory oil well completion. A striking feature
is the decline of gas and oil discoveries per exploratory
well as exploratory drilling increased rapidly in the late
1970°s and early 1980°s, followed by increasing dis-
coveries per exploratory well as drilling and prices
declined. Oil total discoveries per exploratory well were
2.6 times as large in 1992 as in the low year of 1982 and

wells: Energz Information Administration, Office of Oil and Gas. ®Total exploratoty and development wells:

gas tofal discoveries per well were 3 times as large.
Without these large increases in total discoveries per well
to partially compensate for the drops in exploratory drilling
in the late 1980's and carly 1990°s, rotal discoveries would
have been much lower.

The 21.4 billion cubic fect of dry gas total discoveries per
exploratory gas well in 1992 were higher than in 1991.
Similarly, the 1.1 million barrels found per exploratory oil
well in 1992 were higher.

There arc several explanations for this improved reserve
additions per exploratory well, With rapid price increases
driving a drilling frenzy in the late 1970°s and carly
1980°s, the industry was not as carcful in picking
exploratory targets and could afford to drifl small prospects
because they could be profitable at high prices. Lately, the
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Figure 15. U.S. ©.xploratory Gas Well Completions, Figure 17. U.S. Total Discoveries of Dry Natural
19+7-1992 Gas per Exploratory Gas Well
Completion, 1977-1992
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Figure 16. U.S. Exploratory Oil Well Completions, Figure 18. U.S, Total Discoverles of Crude Oll
1977-1992 per Exploratory Oil Well Completion,
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industry has also tended to focus exploratory activily in
arcas where a higher payoff per well is expected, like the
offshore areas, the rapidly developing Austin Chalk in
Texas, and coalbed methane arcas. There have also been
improvements in exploration technology (such as 3-D scis-
mic imaging) and drilling technology (such as horizontal
drilling).

Reserves-to-Production Ratios

The relationship between reserves and production,
expressed as the ratio of reserves to production (R/P ratio)
is often used in analysis. For a mature producing arca, the
R/P ratio tends 1o be reasonably stable, so that the proved
reserves at the end of a year serve as a rough indicator of
the production level that can be maintained during the
following year. Operators report data that yield R/P ratios
which vary widely depending upon both the number and
type of operators in a given area, the nature of the area, the
number and size of new discoveries in an arca, and the
amount of drilling that has occurred in the area.

R/P ratios are an indication of the state of development in
an arca and, over a period of time, the ratios change. For
example, when the Alaskan North Slope reserves of oil
were booked, the U.S. R/P ratio increased, because sig-
nificant production from these reserves did not begin until
7 years after booking due to the need to first build the
Trans-Alaska pipeline, The U.S. R/P ratio went from
roughly 11-to-1 10 9-to-1 between 1977 and 1982, as Alas-
kan North Slope production reached high levels,

As a further example, the Appalachian arca of the country
has been drilled since Drake’s 1859 well came in, This ma-
ture area of the country has many margingl oil wells that
have an R/P ratio below the current National average of
9.7 10 1. The Icss developed arcas of the country, such as
the Pacific offshore and the Rockices, are arcas with higher
R/P ratios than the National average, Other arcas with rela-
tively high R/P ratios are the Permian Basin of Texas and
New Mexico, and California, where enhanced recovery
techniques such as CO2 injection or stcamflooding have
breathed new life into old, mature ficlds. Arcas which have
the lowest oil R/P ratios have many older ficlds, like the
Mid-Continent area. There, even new technologies such as
horizontal drilling, as practiced in Texas® Pearsall and Gid-
dings oil fields, have only been able 10 add reserves
cquivalent to the annual production, keeping the regional
reserves and R/P ratio for oil relatively stable.

Figure 19 shows the historical R/P ratio trend for crude oil
for the period 1945 10 1992, As can be scen, a change has
occurred in the way in which reserves relate to production,
After World War 11, increased drilling and discoveries led
1o a greater ratio of reserves o production. Later, when

drilling found less reserves than were produced, the ratio
became smaller.

A much different picture emerges for wet natural gas R/P
ratios as shown in Figure 20, The different marketing and
transportation scttings of gas versus oil are more clearly
scen when looking at regional average R/P ratios, com-
pared to the current National average for natural gas of 9.5
to 1. The arcas with the higher range of R/P ratios are the
less developed arcas of the country such as the Pacific off-
shore and the Rockies, but also include arcas such as
Alabama (22 to 1) and New Mexico (17 o 1) where con-
siderable booking of coalbed methane reserves has recently
occurred. Several of the major gas producing arcas have
R/P ratios below the National average such as Texas (8 o
1), the Gulf of Mcxico Federal Offshore (6 to 1), and Ok-
lahoma (7 to 1),

Figures 21 and 22 show the successive estimates of ul-
timate recovery, proved reserves, and cumulative produc-
tion for oil and wet natural gas from 1977 through 1992,
They illustrate the continued growth ol estimated ultimate
recovery over time. Ultimate recovery is defined as
cumulative production plus proved reserves at a particular
point in time. In 1976, U.S. proved oil reserves were
33,502 million barrels, Cumulative production from 1977
through 1992 of 43,068 million barrels substantially ex-
ceeded those proved reserves, and there were still 23,745
million barrels of proved oil reserves in 1992, Similarly,
U.S. proved reserves of dry natural gas were 213,278 bil-
lion cubic feet in 1976, and 165,015 billion cubic feel
remained in 1992, Cumulative dry gas production during
this period was 260,625 billion cubic feet.

Top 100 Oil and Gas Fields
for 1991

The American Petroleum Institute, for several years before
1980, published lists of the largest oil fields in its annual
repor. {26} Until 1991, EIA had not produced a similar
listing for cither oil or gas ficlds. Results of EIA'S effort to
generate such lists now appear in Appendix B as a regular
feature of this report. The tables contain estimates of the
proved reserves, cumulative production, and ultimate
recovery of the top 10 oil fields and the top 100 gas ficlds
ranked by proved reserves for 1991, Also, the ficld name,
focation, year of discovery, and an estimate of 1991 annual
production are provided. This oil ficld production and
reserve data includes both crude oil and lease condensate,
Although there s considerable grouping of field-level
statistics within the tables, a rough magoitude can be es-
timated for the proved reserves, cumulative production,
and ultimate recovery of most ficlds. Because many of the
large ficlds arc operated by only one or two operators,
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Figure 19. Reserves-to-Production Ratios
for Crude Oil, 1945-1992
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Figure 20. Reserves-to-Production Ratios
for Wet Natural Gas, 1945-1992
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Figure 21. Components of Ultimate Recovery
for Crude Oll and Lease Condensate,

1977-1992
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Figure 22. Components of Uitimate Recovery
for Wet Natural Gas, 1977-1992
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proved reserve totals are grouped as top 10, op 20, top S0,
and top 100 to avoid disclosing company proprictary dita.

There were more than 45,000 oil and gas lields with
production, cumulative production, or reserves in the
United States in 1991, Table BI shows the top 100 oil
ficlds as of December 31, 1991, The top 100 oil ficlds ac-
counted for 66 percent of the total oil proved reserves and
for 83 percent of the wtal oit production including lease
condensate in 1991, Just the op 10 oil ficlds contained 38
percent of LLS, proved reserves of crude oil including Tease
condensate, ‘Table B2 shows the top 100 LS, gas ficlds,
The top 100 gas ficlds show less concentration than the top
100 oil fields, They accounted for 46 pereent of the total
wel gas proved reserves and 29 pereent of the 1otal wet gas
production, The top 10 gas ficlds contained 22 pereent of
U.S, proved reserves of wet gas in 1991, Some. but not all,
of the same fields appear in both tables. As an example,
the top gas field, Hugoton Gas Arci, is not in the oil table,
In contrast, the top oil field, Prudhoe Bay, is the number
four ficld in the gas table,

New teatures were added o Appendix B his vears Table
B3, Historical Production for the Top 100 Ol Fiekds 1982
1991, and Table B4, Historical Production for the Top 100
Nataral Gas Fields 1982-1001, The tables provide 10-year
production histories for the same groups of ficlds shown
Tables B1 and B2, While these e the 100 Targest oil and
gas fickds in terms of proved reserves, their total produg-
tion was smaller than the production of the top 100 hickds
ranked by praduction. In Fables B3 and B4 there are 6 o1l
and 5 gas ficlds which had no production in 1991 T most
cases, their production started i 19920 The top 100 ol
fields accounted for 53 percent of ULS. ol production
1991, However, this same group of ficlds accounted tor 51
percent of the ULS. oil production in 1982, "Fhe top 100 gas
fields accounted for 22 percent of FLS gas production m
1982, This sime group of ficlds accounted for 29 pereent
of the U.S, gas production i T991 The 7 percent mereise
is attributable o the rise in the demand for mdusd pas,
Major fields increased their production of both convention-
al and unconventional gas. The three Targest gas helds,
Hugoton Gas Arca tdiscovered in 1920, Basim tdiscovered
in 1947), and Blanco wiscovered in 1927 produced 47
percent more gas in 1991 than they did in 1982,

An EIA report, Lareest ULS. O and Gas Fields[ 28] was
published in August 1993, Ttidentifies the Lagest T pereent
of ULS. oil and gas ticlds and their general location, year of
discovery, and approximate National rankings m several
size categories inclnding proved reserves and annual
production, Also presented are the proportions of the Na-
tional crude oil and natural gas proved reserves and
production that are attributable to the argest fickis, An car
lier EIA report, Geologic Distriburions of LS. Ol and
Gus{29}, was published in July 1992, 1t provides oil and

vas field size distributions by geologic provinees, regions,
and the Nation, as well as regional information on the dis-
tribution ol oil and gas by teap type and the geologic age
and lithology of the reservoir rock. The report covers the
entire Nation with the exception of the Appatachian Basin,
A major conclusion is that only in the Alaskan, Far West,
and Gl ol Mexico regions can one expect to continue 1o
locate very many new large ficlds, particularly where oil is
concerned.

Conversion to the Metric System

Public Law 100418, the Omnibus Trade and Competitive-
ness Act of TUSS, states: "I s the declared policy of the
United States

Ch to designate the metrie system ol measurement

as e preterred system ol weights and measures

for United Stines isde and commerce,

(2 10 reguire that cach Federal ngeney, by the end

ol Fiscal Year 1992, nuse the metric system of

measurement i ils procurements,  grants,  and

other business-relted activities," {30)

The VLS, petrolenm andustry is slowly moving i the diree-
ton of this T, Howeser, the estinies made by EIA for
this report are based o dita liled by operators on Form
FIA-23, "Annual Survey of Domestie Oil and Gias Reser-
vos" and Form EIA-o4A, "Annual Report of the Origin of
Natral Gas Lwginds Production” using the units that are
stild common to the ULS, petroleum indostry, namely bar-
rels tor crude oil and natiural gas hguids, and cubie feet for
natural gas. 10 keepimg with the spirit of this law thin
Appendiv C his been ereated. Standard metne conversion
factors for barrels and cubic feet were used to convert Na-
tonal fevel volumes i Table 1o their metrie equivaldents
in Table CLoAs shown i Table C1 the LS, proved reser-
ves s of December 31, 1992 were 17752 million cubic
melers of crude oile 4.6072.71 hilhon cubic meters of dry
natural gas, and 1IN0 mulhion cubic meters of matural gas
fiquids tincluding lease condensite),

International Perspective

The EIA estimates domestic oil and gas reserves bat does
not systemadically estimate worldwide reserves. However,
a compartson ol ELA's proved reserve estimates for the
United States with worldwide estimites obtained from
other sources indicates that the Uinted States had 2.2 and
3.0 pereent, respectively, of the world™s total oil and
maturid gas proved reserves at the end ot 1992,

Table 5 summarizes data obtaied from two principal
public sources of world reserves estimates. The sometimes
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substantial difference between estimates trom these sources
indicates a possible varation of a few tenths of a pereent
in the caleulated U.S. share. The Ol and Gas Journal{31)
and World Oil{32) estimates of world oil reserves were up
by 0.6 and 13 percent, respectively, from 1991 o 1992,
For world natural gas reserves, the Oil and Gas Journal
and World Oil estimates were up 3 and 12 percent, respec-
tively, For the United States, oil reserve estimites by World
Oil were 3.8 pereent lower than those of EIA and natural
gas reserves were 0.2 pereent lower, The il and Gas
Journal published ETAs 1991 US. proved reserves
estimates as its 1992 estimates,

Several foreign countries listed in Table § have oil reserves
considerably larger than those of the United States. For ex-
ample, Irag has oil reserves of 100 hillion barrels (4 times

LLS. reserves) and Kuwitit has oil reserves of over Y5 bil-
lion barrels, Saudi Arabian oil reserves are the largest in
the world at over 259 billion barrels which dwart the U.S.
oil reserves, Closer 1o home, Venesuela has about 63 bil-
lon bharrels and Mexico has over 51 billion barrels of
proved oil reserves.,

World Oil reported ol reserves for the former Soviet
Union (ESUD of about 189 billion barrels, This was rough-
Iy 3 times their 1991 reported value and 3 times the Ol
and Gas Journal 1992 estimite. But, World (Wl has in-
cluded more than proved reserves inits 1992 ESU es-
timate. This estimate s similar o "proved plus probable
plus some possible” m the United States, The ULS. oil
reserve estimates include only proved reserves,
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Table 6. World Oil and Natural Gas Reserves, as of December 31, 1992

Reglon or Country

North America
Canada . . . . ..

Mexica .. . . ...
United States . . .
Other . . ... . ..
Total . . .........

Central and South Amesrica

Argentina . . . . .
Brazil . ... . ..
Venezuela . . . . . .
Other . o

Total . . . ... ......

Western Europe
Netherdands . . . . .

Norway
United Kingdom . . . .

Other . . . . . . ..
Total . . .. .......

Eastern Europe
Former Soviet Union

Romania .
Other . . . . . . .

Middle East
Abu Dhabt . .
fran . . . . ..
Irag . .
Kuwanb
Saudi Arabia
Other .
Total . . .. .......

Africa
Algena

Egypt

Libya . . .. -

Nigeria .
Other S
Total . .. ........

Asla-Pacific
China

India . . . . ..

Indonesia

Other .
Total . . ... .... ..

.......

o (m""or?garw's) e

Oll & Gas World
_Journal _ ol
5,202 5,668
51,208 61,225
24,682 22,845
307 330
81,679 80,067
1,670 1,630
3,030 3,667
62,6560 63,330
4,956 5316
72,208 73,042
145 329
8,806 16,788
4,144 4,654
2.260 2.070
15,384 23,741
57.000 186,923
1,669 1,246
624 653
50,193 188,821
92,200 63,663
92.860 61,300
100,000 99,840
96,500 94,836
260.342 261,007
20,364 15,918
662,266 596,562
9,200 10,387
6,200 3,693
22,800 38,190
17,900 18,213
5,773 4,358
61,872 74,742
24,000 29,600
6,049 5,835
5,779 8,350
8,744 10,128
44,572 54,013
997,042 1,001,888

Ol & Gas
_Journal

" World
oil

05,734
70,900
167,062
110
333,806

22,700
4,400
126,492
34,870
188,482

68,860
70,629
18,070
32,603
191,162

1,942,300
7,335
13,671
1,063,308

188,400
699,200
109,500
52,900
183,100
287,648
1,520,748

128,000
16,400
46,200

120,000
37,265

346,865

49,400

25,954

64,388
201,271
341,013

4,885,362

) tural Gas '
 (blllon cubicteet)

94,100
70,046
164,750
52
328,048

20,811
4,827
128,948
31,349
188,034

68,129
97,322
21,642
26,826
213,819

2,033,417
5,976
11,722
2,051,113

188,000
810,000
108,300
51,584
186,313
221,771
1,366,987

128,899
12,209
43,526

121,870
21,769

328,363

45,000
23,911
48,5635
216,209
333,654

4,810,798

8 World Oil chose to use a less restrictive definition for the Former Soviet Union oil reserves. The Former Soviet Union oil reserve es-
llmalg is explored reserves and is believed to include proved, probable, and some possible reserves.

Includes one-half of tho reserves in the Neutral Zone.

Note: Column totals may not add due to independent rounding.

Sourcaes: Ol and Gas Journal, December 28, 1992, pp. 44-45. World Oil, August, 1993, p. 30.
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3. National and State Crude Oil Statistics

Proved reserves of crude oil were 23,745 million barels,
3.8 percent (Y37 million barrels) less than in 1991, This
decline was more than twice the average annuval decline of
1.7 percent experienced during the prior 10 years. Most of
the substantial ol producing arcas had proved reserves
declings in 1992, US. crude oil production in 1992
declined 2.6 percent.

Proved Reserves

Table 6 presents the U.S. proved reserves of crude oif as of
December 31, 1992, by sclected States and State sub-
divisions. Five areas accounted for about 80 percent of the
Nation's total of crude oil reserves. Texas was the leader
with 27 percent, followed closely by Alaska with 25 per-
cent. California was third with 16 percent,

Area Percent of U.S Ol Reserves
Texas 27.1
Alaska 254
Californig 164
Cai of Mexico Federal Offshore 7.7
New Mexico 32
Total 798

A number of States had smatl oil reserves increases during
1992, but the majority of the States had declines. The
States that had oil reserves declines had  combined reser-
ves losses of 1,004 million barrels in 1992, Five of the
areas accounted for 85.7 pereent of these reserve losses
during the year, Texas had the largest share of these losses,
35.5 percent, closely followed by Califomia with 32.3 per-
cent,

Area Percent of Ol Reserves Losses
Texas 35.8
California 23
Wyoming 6.8
Alaska 6.1
Pacific Federal Otfshore 5.1
Total 85.7

California had the largest percentage decline in crude oil
reserves of the five largest reserve arcas,—twice the U.S.
average. Most of the California loss oceurred in the San
Joaquin Basin (228 million barrels). Low oil prices along
with local and State environmental concerns contributed (o
a rapid decline in California offshore oil reserves. In

Texas, the fargest losses in proved reserves were in Texas
Districts 8 and 8A in west Texas, Ever small percentage
dechines in States with large reserves cause substantial los-
ses, Alaskan proved reserves dechined 1 percent, (61 mil-
lion barrels), while Wyoming, with a Y-percent decline,
fost 68 million barrels,

The net of revisions and adjustments for crude oil in 1992
wits 1,025 mitlion barrels. This was about 65 percent of
the average of 1,574 million harrels for the prior 10 years,
This component of reserves change is usually the largest
and has consistently helped o sustain U.S. crude oil
proved reserves. Three arcas had 71 percent of the positive
net of revisions and adjustments, Alaska (451 million bar-
rels), the Gulf of Mexico Federal Offshore (156 million
harrels), and Texas (125 million barrels). Most of the
Nation's thermally enhanced recovery of heavy oil (akes
place in California. Enhanced recovery from the existing
resource bhase leads to positive reserves revisions, The
largest loss in the net of revisions and adjustments in 1992

as in California, As fate as 1989, the net of revisiony and
adjustments in California was @ positive 241 million bar-
rels, By 1992, it was a negative 45 million barrels,

The Texas and Louwsiana Federal Offshore had relatively
large adjustments of 137 mitlion barrels and negitive 86
million barrels, respectively, This occurred because of i
chunge in the way in which their data were processed this
year, Last year, EIA changed State codes for the Garden
Banks arca of the Federal Offshore Gulf of Mexico, in
order 10 be more consistent with the LS. Department of
Interior, Minerals Management Service (MMS) nomenclit-
ture. The Garden Banks area reserves were moved from
the Louisiana Federal Otfshore to the Texas Federal Oft-
shore. Offsetting adjustments of 137 million barrels were
made 0 crude  oil proved  reserves,  downward  tor
Louisiana and upward for Texas,

Discoveries

In 1992, total discoveries of crude oil were 484 million
barrels, down from 554 million barrels in 1991, Just three
arcas, Texas, Alaska, and the Federal Offshore, accounted
for 74 pereent or 360 million barrels of the total dis-
coveries tor the year. For the Tast 7 years, total discoveries
have been relatively low, reflecting a similar trend in
exploratory drilling that tollowed the crude oil price col
lapse of 1986. New' field discoveries were an exceptionally
low 8 mitlion barrels. The United States produces abowt 7
million barrels every day. The prior 10-vear average for
new field discoveries was 15 times as high. New field dis-
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Table 6. Crude Oll Proved Reserves, Reserves Changes, and Production, 1992
(Million Barrels of 42 U.S. Gallons)

Changes In Reserves During 1982
V New Reservolr

Published

Proved Revislon  Revislon New Field  Discoverles Proved
Reserves Adjiietments Increases Docreases Extenslons Discoverles In Old Flelds Production Reserves

State and Subdivision 12731/01 (+) (+) () (+) (+) (+) ] 12/31/02
Alaska ... .. . ... . ... . 6,083 7 461 3 112 0 1 826 6,022
Lower4B States .. ............ 18,5689 297 1,343 1,086 279 8 84 1,821 17,723
Alabama .. .. .. ... .. 43 -5 15 4 0 1 n 9 41
Arkansas .. ... ... 870 -3 5 6 1 0 0 9 58
Calfomia .. .. ... ... L 4217 -54 163 154 3 0 20 302 3.893
Coaslal Region Onshore . . . 854 -5 1 15 0 0 0 23 522
Los Angeles Basin Onshore . . R72 -9 16 18 0 0 0 25 236
SanJoaquin BasinOnshore ... 3,126 -42 129 108 3 0 20 232 2,898
State Oftshore . 265 2 7 15 0 0 0 22 237
Colorado .. .. .. ... . o 329 -1 18 H 10 0 [ 29 304
Florda ..... . .. ... .. . ..... a7 2 5 3 0 0 0 5 36
ilinols . . . . o 128 22 8 2 0 0 0 16 138
indiana ... o A4 2 1 0 0 0 0 2 17
Kansas L 300 44 21 9 4 0 0 50 310
Kentucky . 431 4 3 0 0 0 0 4 7]
Louislana AU S 679 24 112 57 14 0 6 110 668
Nonth .. .. . . 127 6 26 14 1 0 0 21 128
South Onshote . 408 27 68 37 13 0 6 68 417
State Offshore ... .. .. . 144 9 18 8 0 0 0 21 126
Michigan . . 119 -1 [} 9 0 0 1 14 102
Missisaippl . 194 8 23 38 1 0 0 23 185
Montana . . S 201 8 13 14 2 0 1 18 193
Nobraska . . o 26 § 3 3 0 0 0 ] 26
New Mexico . 721 14 144 7 12 0 1 84 787
East . 694 5 142 60 10 0 1 81 31
Wast 27 9 2 B 2 0 0 3 26
Norih Dakota 232 22 22 21 12 0 1 31 237
Ohio 66 0 1 1 0 0 0 8 58
Oklahoma . . 700 34 108 n 10 0 2 85 698
Pennsylvania 15 2 0 0 1 0 0 2 16
Taxas . 6.797 144 398 417 118 § 13 617 6,441
RRC District 1 227 1 29 52 7 0 3 30 185
RAC District 2 Onshore 90 5 7 3 1 0 ! 15 a6
RRC District 3 Onshore 300 -7 82 25 46 Q 8 70 304
RAC District 4 Onshore 52 0 12 6 1 0 0 ] 50
RRC District § 46 11 ? 3 3 0 0 8 56
RRAC District 8 504 -3 14 23 12 0 0 62 442
RRC Dislrict 78 . 184 15 ) 20 0 0 1 22 163
RRC District 7C ) 253 27 21 27 a 2 0 29 255
RRC District 8 2114 20 124 98 29 1 0 161 2,091
RRC District 8A . 2763 35 108 148 9 2 0 173 2599
RRC District 9 ) 162 33 10 5 1 0 0 25 176
RRAC District 10 94 7 8 1" 1 0 0 " 89
State Offshore 7 0 1 1 0 0 0 2 5
Utah 233 -2 6 5 3 1 0 19 217
Waest Virginia 26 -1 3 2 3 0 0 2 27
Wyoming 787 -5 59 42 3 0 1 84 689
Federal Offshore ) 2,620 52 210 115 77 1 33 309 2569
Pacific (Calfomia) 785 1 3 13 0 0 0 42 734
Gult of Mexico (Loulsiana) 1.775 -06 198 98 74 1 30 253 1,643
Gult of Mexjco (Texas) 60 137 9 6 3 0 3 14 192
Misceilaneous 42 -4 1 1" 5 0 0 4 29
us.Total ................... 24,682 290 1,804 1,069 n 8 86 2,446 23,745

% ndicales the eslimate is associated with a sampling error (95 percent confidence interval) that exceeds 20 percant of the estimated value.

Plncludes Arizona, Missouri, Nevada, New York, South Dakota, Tennassee, and Virginia.

Note: The production estimates in this table are based on data reported on Form EJA-23, "Annual Survey of Domestic Oil and Gas
Reserves.” They may differ from the olfficial Energ! infarmation Administration production data for crude ail for 1992 contained in the
Petroleum Supply Annual 1992, DOE/EIA-0340(92).

Source: Energy Information Administration, Office of Ol and Gas.
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coveries i oftshore Alaska that are sl being evaluated,
the kuvium prospect in the Beaofort Sca and the Sunfish
prospect in the Cook Indet. may wrm ihis trend around in
1993,

Proved reserves ol new reservorr discoveries i old fields
(85 mithon barrels) were down X percent from 1991 and
well below the 138 million barvel averuge for the prior 10
vears, Over a third of the new reservorr discoveries i old
Sields (33 million barrels) were discovered e the Gull of
Mesico Federal Offshore, Most of the rest were found in
Calitornia 120 milhon barrels), Texas ¢LY miltion barrels),
and Louisiana (6 milhon barrelsy, Proved reserves added
by exrensions (391 million barrels)y were up 7 pereent from
those tn 1991, but still substantatly below the pnor 10-
year averitge of 533 miltion barrels. Horizontal drilhng m
the Austin Chalk Formation was 4 large tactor behind the
L& million harrels of extensiony i 'Texas,

Reserves in
Nonproducing Reservoirs

Not all proved reserves ol crude wl were contimed in
reservoirs that were producing. Operitors reported 2038
milhon barrels of proved reserves e nonproducing reser-
voirs, This is 16 pereent greater than i 1991 These reser:
ves data were filed by Category T oand Category 1
operators that accounted Tor over 91 percent ot the total
estimated crude oil producton, The reasons tor the non-
producing status of these proved reserves e no been
surveyed by EIA sinee TOST, However, prior surveys nedi-
citted that most were attributable to wells or reservorrs that
were shut-n for opertional reasons, These included wells
awaring workover, the need 1o dodl addivonal develop-
ment or replacement wells, istllation of production or
pipehine facthties, or awating depleton of other zones or
reservors belore recomplenon m resersons ol yet open
tor production,

Indicated Additional Reserves

I additon o proved reserves of crude ol Citegory Land
Category 1 operators estimate the quantities ol crode oil,
other than proved reserves, tat may become ccononncilly
recoveriable fron known geservoirs rough the apphicithon
of improved recovery tlechnigues usmg current iechnofogy.
The total 1992 volume, 3782 nuthon barrels, s F percent
fess than was reported m 1991, Table 7 Tists indicited -
ditional reserves by selected States and Stie subdivisions,
The presence of rge indicated additional reserves for the
Alaskan North Slope, Californa, west Texas, and New
Mexico implies that sigraficant apward revisions 1o proved
crude oil reserves could occur in the future,

Areas of Note

The tolowing Stte or arca discussions summarize notable
activities during the year concerning expected new fickd
reserves, development plans, and possible production rates
as reported by vanious trade publicanons, The citations do
not necessarily retlect EIA'S concurrence, but are con-
stdered important ¢nough o be brought to the reader’s at-
tention,

Alaska

Prudhoe Bay Field: Prudboe Bay, the largest ULS, ol
fickd, produced 471 mthon barrels of oil in 1992, 30 mil-
lon fess than in W91, Revistion inereises by the two
operitors,  Athintic Richficld - Company - (ARCOY - and
Britssh Petroleum (BP), added reserves which should help
flatten the decline curve. Prudhoe Bay has now been
producing tor ES vewrs, Tn December 1992 1 produced s
N hilhionth barrel of oil 133 Production came off o platean
i FOSY, and the feld has entered s matire dechine phase,

Coneerns mounted over dechmng production from Prud-
hoe Bay durmg 19920 Without increased  development,
ARCO officls estimated that production will continue 1o
fall by 8 o L0 pereent per vear throngh the year 2000, 34}
I 1992, BP otficils estimate the mtural underlying
dectime rate was about Y pereent {38E Oue sign of the ex-
tent of the dechimne s the nmuber ol producmg wells, o
now takes OO wells o make the carrent riate of 1.3 mil-
Hon barrels of ol per day, while HEvears ago, 218 wells
could produce 1S nallion barrels per day. However, the
field sull continues o dominate off production in Aliska
and the United States: Currently production accounts for |
eevery 6 harrels ol ol produced meothe Ulnited: States,
During the 15 sears it has been producing. the field's es-
unided altmate recovery has mereased from 9.0 hithon
harreds to 12 bilhion barrels,

Major contributions o wereasing ultimate recovery have
come from expatded water flooding, more tntensive drill-
g, and the applicanon of enhanced or] recovery methods,
Newly completed pas-handling Gcthities are expected o
sow the dechne and mereise reseeve recovery, This ex-
pansion allows the recovery ot over 8O0 mitlion additional
harrels of crade ol As production contimued o decline m
Afaskit's North Slope. operators i Alaskic tumed their -
tention toward jomt ventures aid mereased cooperation in
1992 Implementation of plans o eosure the tull and efhi-
cient development of the field has began, Operating costs
will be redoced by shiring support services. Aceording (o
one ARCO ofhierd, cooperative strtegies will focus on:
cnhancing productvity of existing wells; sharing interest in
new developmental wells; expanding tacilities o accom-
modate gas and water production; and  unproving - oil
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Table 7. Reported Indicated Additional Crude Oll Reserves,® 1992

(Million Barrals of 42 U 8. Gallons)

Indicated

dditional

i _ State and Subdivision eserves
Alaska ) 1.331
Lower 48 Statos 2451
Alabama 0
Arkansas et
Calitornia 1,299
Coastal Region Onshore a7
Los Angoles Basin Onghote 4
San Joaquin Basin Onshore ar?
State Offshore 1
Colorado 34
Flonda 0
inois . 0
Indiana . 0
Kansas 0
Kentucky . 0
Louisiana ah
Nonth e}
South Onshore 26
State Offshore 9
Michigan 0
Mississipp 7
Montana 0
Nebraska 0
Now Mexico 293
East 293
West 0

nc:}mlod
dditional
State and Subdivision esserves
North Dakota . .
Ohio 0
Oklahoma o 84
Ponnsylvama : 0
Toxas 612
RAC Distnct 1 i 0
RRC District 2 Onshote . 0
RRC Distnct 3 Onshaore . 27
RRC Distnict 4 Onshore «l
RAC Distnat 5 0
RRAC Distrct & 7
RAC Distnct 78 1A
RAC Distnct 7C . 33
RAC Distnct 8 . 260
RRC Distnct 8A . 273
RRC Disinct 9 . 1
RRAC Distnct 10 <1
Stato Olfshore . . 0
Uitah . 65
Waest Virginia 0
Wyoming 18
Fodatal Oftshore 31
Pacitic (California) <
Gull of Mexico (Louisiana) . A
Gulf of Mm%co {Toxas) 0
Miscellaneous 0
Us Total .. ......... RN 3,782

AIncludes only those operalors who produced 400,000 barrels of crude ol or 2 bilhun cubic feat of nalural gas. or both. during !her report '

yoar (Category | or Category || operators).

Includos Arizona, Missoun, Nevada. Now Yark, South Dakota, Tennassoo. and Virgini
Source Form EIA-23, "Annual Survey of Domostic O und Gas Resorves © 1992

recovery technologies, Development drilling through the
year 2000 s expected o add unother 175 aulhon barrels o
ultimate recovery, [ 34

Kuparuk River: The Kuparuk River Field. the second
largest oil field i America O miles west of Pradivwe
Bay) celebrated its 10t anniversary last December, Here,
production was expected 1o peak at 250,000 barrels per
day, but reached a new gh i 1992 when single day
production reached o new record ot 353000 barrels, and
daily production averaged 322,000 barrels, Reserves are
estimated to be 885 nullion batrels of recoverable ol | 34)

Point MclIntyre: Under development s the Point Mclntyre
Field, a [U8Y discovery Iving 2 nules north of the Prodiuw
Bay producing aren. It contains estimated reserves of 300
mitlion barrels of crude ol A phised start-up s an-
ticipated in late 1993 with production expected 10 butld o
over 100,000 barrels of oil per day i late 199436}

Kuvium: On a positive note, new discoveries on the North
Stope, should add reserves in the tuture, while further
development in other fields s replacing the Joss of produ-

g capacity at Prudhoe Bay, The best news tn 1992 was
the discovery ol o grant ficktd in the Federal oftshore of
Alaskin, ARCO discovered o potentiad bitlion barrel field
the Kuvlum prospect 66 ninles cast of Prudhoe Bay i
O feet of water, TS miles oft<hore ol the Arctic National
Wildfie Retuge mothe Beautort Sea. In addition,  there
were two other ol discovenies west of the Kupiruk River
Freld i the onshore Colville High arei, These discoveries
awint turther evaluation, [ 37

Sunfish: At Cook lolet the good news in 1992 was the
Sunfish prospect. 32 mides west of Anchoritge, where
ARCO dnlled o detincaton well that confirmed ity 1991
Sunfish | odiscovery, Suntish ¢cowdd contiun 750 mithon
barrels of oil reserves, | 37)

Niakuk: Desclopment plans for the Niakuk Field in the
Beautort Sea were revived i 1992 by Britsh Petroleum.,
The company onginally had stopped development due o
coviropmental - perniting - coneertis and - doubts - abowt
economic feasthity, Company officials estimate 80 mil-
hon birrels of ol reserves could he developed. | 3§
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No wells were drlled by the industey i the Chukeld Sea
in 1992 State lease Sale 68 (Beautort Scin drew no bid-
ders. Tt was the first time an Alaska State side had no
bids. [ 38)

California

In 1992 Californin, ranked thisd smong the Nation's ol
producing States, at an average production rate of 825,000
barrels of oil per day, o 8 pereent decline from 1991, New
well permits were down in 1992, The magor emphisis in
1992 was on development work m proved hiclds, Steam
injection continued o play a magor role i the production
of oil, One out of every two barrels of ol produced in the
State s incremental ol recoverad using steame injection,
During 1992 the first export shipient of heavy crude ol
wits shipped 1o the Paciie Rim, along-awated objective
ol Calitornia independent operators, The 200,000 barrel
shipment took some of the pressare ol the plutted market
cansed by the uport of Alaskan crude oil into the Stae.

San Jouquin Reglon: Kern County’s top three fickds
Midway-Sunset. Belridpe  South,  and - Kern Rivet
retained a tinn hold on the distinetion of heing the top
three producing Nelds e the Jower 48 States. Phins tor
Midwiay Sunset Freld m 1993 include the drthing ot ap-
proximatels 100 development wells snd the expansion of
steamtlood and Tiretlood projects [ 3] More natual gas
becume avatlitble tor steamtiood operations with the come
pletion of the Mogive Pipeline.

FIk Hillv: During the year the Elk Hidls Felds operited by
the LS. Department of Energy, celebrated both the SOu
aniversaey ol the estabhishment of Naval - Peunleum
Roserve Nuniber 1and, i May 1992 the producnon of 1ty
one-bithonth barrel of crode ol This makes 1t one of 14
tields e the conntey 1o have produced @ bithon bareds. FIR
Hills, one of the thiee ol hields operated by the Deparnt
ment of Encrgy, ranks amony the 10 Targest fields me the
United States. 40

Kern River Pipeline: Construction on the Kern River Gan
Transtission Compans - pipeline was completed  on
Decetber 210 1990 The pipelime ongainates e Wyonung
and termmates in Bakershield, Caltorpis, Constracted
less than a vear, it began Howang gas contercralhy i mud-
February 1992, The Kern River Pipehne wall supply g
from farge reserves e Wyoming, Utah, and Canada, Thas
pas Wil provide the tuel o pencrate steam for enhanceed
ol recovery  projeets e Kern Connty - hields near
Bakersfield, Catttormn s well as tuel utihty, mumcrpal,
and andustriad customers e Southern Catttorma, The
Mopve Pipeline began s fist dehivenies of natural gas m
the hiest guarter of 1992 pansporimg over 2000 miihon
cubie teet per diy to the San Joagum Valley from the -
terconniection at Toprock, Artzona {41

Offshore  Reglon: A number ol key operators have
dropped or suspended Stae and Federal leases in the
Californie offshore hecise of conlinuing controversies
surrounding  oil development.  Other  companies  hive
withdrawn or shelved possible development projects in the
profific Santa Barbara and Santa Maria basins, To counter
thise MMS, the Calitornta State Lands Commission, Tocal
agencies, aid oil companies bave begun a 3 year study ©
find less controversial methods o develop the large resour
ves Iying in the near offshiore. Mobil will sttempt 1o gain
approval 1o develop the Coal Ol Point extension ot the
South Elwood Fickd by extended reach drilling from on-
shore {42

Federal Offshore

The LS, Outer Continental Shelf, which is under the juris-
diction o the Federal Government, ranked fourth in crude
oil reserves and third in crude ofl production among the
producing arcas 10 1992, s crude ol reserves of 2,569
mitlion harrels were T pereent of ULS, total reserves, and
ity production of 309 mithion barrels was 13 pereent of
total LLS, crude ol production,

Pacific Federal Offshore

Point Arguello Field: 1900 was the first tull year of
production trom the Pot Arguelio Field. Production
progressively mercased dormg 1992 (o average 45 500 bar-
rels per diy tor the year, i $%,000 barrels per day during
the towrth quarter. A gher rate s himited by the
avitlabiity of pipetines to major markets, 1 the werms of
an e persit are approved, production will be brought
up 1o ful) cipacits of $S.000 barrels per day. (4.3

Santa Ynez Unit: The S200 billion Santa Yoez Unit ex-
panston e the Santa Barbae: Channel s progressing
toward start-up by cinly 1994 Production from the (wa
new phforis s expected o exeeed SO,000 harrels of oil
pet day by 1995 and o approach 70,000 barrels daly by
the vear 2000, Totad project reserves e estnated o be
over 350 imhon barrels vrl-equivalent. Following comple-
non ol the progect, the olfshore storage and treatment ves-
sl now bemg osed o process ol from the Hondo
plattorm, Wil be removed from serviee, Al production
from the Ut will then be moved by pipehine to the Las
Flores Canyon treatinent plant. | 6]

Gult of Mexico Faderal Offshore

On Augost 26, 19920 Hurmcane Andrew roared across
Flonda and the Gult of Mexaco cimsmg tremendous
ditmiage 10 persons and property . The MMS requested that
all operators i the path of the stome assess the damnage
ther stuctures, The pathy of the horncane oftshore was
generitlly northwesterly through the South Tunbaher and
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Ship Shoal arcas. As of May 1993, the MMS Gualt or

Mexico Region, had received structural inspection reports
for the structures in the 8§ mile wide path of Hurticane
Androw. Fifty operators submitted reports (o MMS cover-
ing 730 plaforms, Eiglty  platforms had - stractural
damage. {44}

Pennvzoil inereased its presence in the Gul when i ac-
guired 206 Nelds from Chevron in 199201 exchange tor
48 percent of Peaneol’s ownership of Chevron stock, @

transaction worth about $1.05 bithon, Sixty percent of

these fields are in the Gult of Mexico. {45]

Texas

In 1992, Texas, ranked second among the Nation's ol
producing States, produced oll at an average rate of
1.686,000 bagrels per day, a Y-percent decline from 1991,
The man areas of ol exploration and development activity
m 1992 were the Austin Chalk trend and the Permian
Basin. With a large number of properties changmng hands,
the new owners, mosthy idependents. focosed thewr ettorts,
o workovers and the drtline of developiment wells rather
than an exploratton. Much of their work will continoe 1
1993 Three dimensional seismice crews were active botl in
south Texas and i the Pernman Basin, Desprte the drilhing
ol several hundred horizontal wells in the Austin Chalk, o1l
production i the trend dechned from 546 nuthon barrels
i 1991 10 S8 mulhon barrels e P20 In the Permian
Basin, despue active deitlimg e 19920 il production
dechined 5 pereent from the sear carhier’s 304 mithon bar-
1ehs to 373 nulhon barrels.

The 62 year old Eaa Texas Fcld, which produced 329
mithon barrels of oif i 19920 contmued 10 be the Targest
ol prodocer i the Stite, barely edging out the 32.0 k-
hon barrels produced by the Guddmes Feld. Acthe Yates
Freld mowest Texas, Marathon has been able 1o slow ol
production dechne by using ultra-short-rachius horrzontal
deidling and other techmgues, One of the Tirgest ticlds
the United States, 1t had a dechne rate of about 10 pereent
durmg 1992 compared with approsimately 240 pereent be-
tween 19SS and 1990, The operitor continues to apply and
evaluate existimg and new technologies to extend producc-
non Iife and maxannze ultimate ot recovery. [46]

Other Areas

Alabama: Constderuble activity i Adabama’s Frisco City
North Freld vesulted wnoseveral ot wells that pameed some
ol the lughest flowmg capaciiies i TRS onshore opera
tots, Sisowells were completed i 9920 prodocing iaanty
from the Jurassic Haynesvalle tormation. The use of 32D
seisinie technology has enabled the operator o more than
double its drilhing success rate,

Appalachian Basin: Active rigs in the Appalachian Basin
were down nearly 28 pereent based on Baker Hughes data.
The Petroleum Information: Corporation reports that 98
pereent of the region’s drilling was developmental driliing.,
Available completion data fisted 512 completions; (71 oil
wells, 360 gas wells and 75 dry holes). [47)

IMinois Basin: Most 1992 idicators of oil and gas activity
in the Hiinots Basin were ahead of comparable 1991
figures. Petroleum Information reported a 23 pereent in-
crease i permits for onl and pas wells. The total of 78 new
field wildeats was up IX pereent over 19910 Active rigs
were up 10 pereent. There were 8200 well completions:
(393 oil wells, 13 gas wells and 414 dry holes). The 1992
discovery ol an Cambro-Ordovician oil source in the H-
linois Basin could Tuet increased exploration in the State.
The Hlinois State Geological Survey confirmed that this
discovery marks the first documentation of a deep souree
i the Hlinois Basin {47)

OKlahoma: The Oklahoma State Senite passed 2 bilt to
establish a Marginal Oil and Gas Well Commission to cur-
tarl the abandonment ol stripper wells across the State.
About 70,000 of Oklahoma's producing wells are clas-
sthied as stripper weds, those producing less than 3 barrels
per day. Estimates of the number of wells plugged annual-
Iy run as high as 2000,

Wyaming: Production from the Silo Field m southeastern
Wyoning for 1992 should be double the 1991 wtal of 373
thonsand barrels, The reason for the rise is the completion
ol horizontal  wells e the Niobrara Formation,  a
Crotaceons chidh simmlar 1o the Austin Chalk o south
Texas, Lake the Austin Chialk, the Stlo Field area contains
oth-filled vertical tractures which are the target ol horizon-
tal drdhing {47 )

3-D Seismic Activity

New areis of potential reserves are being wdentified with
preater precision through the use of 3-D seismie surveys
and the apphcation of new and amproved imaging techni-
yues, Reserves are continumg to be added by operators i
arcas of low-risk development drilhing, enhanced by the
suecessful use of new 3-D oseismie technigues, The year
1992 saw ancreased use o 32D seismology. Geologists
made extensive use ol 3-D echnojogy e exploratory and
development programs e such areas as the Appabichian
Basin, Pernman Basim, south Texas, and east Texas tight-
sand wreas, as wedl as m farge arcas of the Gall of Mexieo.
in the Permian Basin of west Texis seismie crews have
been i short supply. Tihis technology continues 1o play i
key role an reserve replacement in the Gult of Mexico
where several compines hive joined inosurveys which
covered large areas of 33, 55, and 67 blocks, Using the
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new technology enables better targeting of prospects and
the drilling of fewer dry holes. In both exploration and
production phises, the use of 3-D seismology mproves
tal  hydrocarhon recovery, Tt s especially useful tor
development work around the many complex salt dome
structures tound in the Gult of Mexico. Operitors use it n
the Permian Basin and in Michigan to target reet pinnacles
missed in the past hecause of their small arei. Successtul
application of 3-D scismic techniques to infield exploration
hits resulted in finding previonsly undetected reserves. One
compiany uses the technology near existing fickds i the
Gult of Mexico and clsewhere o find new reserves that
can he brought on production quickly.

Horizontal Drilling

Horizontal drithng hustorically has been centered in the
United States, manely i the Austin Chalk of south Texas,
Over 8O pereent of the 2,708 horizontal well completions
isted by Petroleum Information as of June 1992 were
drilled into the Austin Chalk. Because of the higher cost,
the techmique has been used sparingly in the United States
tor apphications other than fractured reservoirs, Horizontal
drilling’s share of the total U S, drilling actvity has
remained tairhy constant at 4 to S percent over the Jast 2
years. (481 Rigs drlling horizontal wells dropped again
last vear as oil and horizontdd acuvity slowed. In south
Texas the rig count m District | tell 79 pereent from 1991
as activity tapered off in the Pearsall Field and moved (o
other arcas. Horizontal drilling remained fairly strong fur-

ther cast in the Giddings Field. Fields in the Austin Chalk
produced 53.5 million barrels of oil in 1992, down from
54.6 million in 1991, Of the total, Giddings produced 32.6
million barrels and Pearsall 13.3 million barrels, During
the year, Giddings gained 166 producing wells while Pear-
sall lost 148 wells. From December 1991 10 December
1992 the Giddings Field oil production increased from
60,100 10 92,600 barrels per day, while at Pearsall produc-
tion declined from 50,700 to 24,900 harrels per day. By
the end of 1992, cumulative production from the Giddings
Field had reached more than 250 million barrels of oil and
nearly a rillion cubic feet ol gas. There were 2.3X5
producing oil wells in the Giddings Field and 847 in the
Pearsall Field.

In other arcas, the Meridian Corporation  drilled 22
horizontal wells into the Williston Basin's Bakken shale in
1992, bringing the total number of wells to 104 through
December 31, 1992141} Several operators were active in
the Silo Field in the Denver Julesburg Basin®s Niobrara
Shale in southeastern Wyoming, which now has a total of
31 horizontal wells, Outside the above areas, horizontal
drilling was used sparingly.

At this time, horizontal drilling appears to be levelling oft,
but the interest in the technology is not. {49} The costs
must continue to come down for horizontal drilling to have
the impact on improved otl recovery that many experls
have predicted. One approcch being used o reduce costs is
the use of re-entry technigues on previously drilled vertical
wells and  the  subsequent  drilling of dual  opposing
laterals —two or more horizontal sections in the same well,
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4. National and State Natural Gas Statistics

The Nation's proved reserves of dry natural pas were
165,015 hillion cubic feet, 1.2 percent (2,047 billion cubic
feet) less than 1991, In the Tower 48 States they decreased
by 1.4 percent (2,132 billion cubic teet). Reserves in
coalbed methane fields inercased to 10,034 billion cubic
teet, a 23 pereent increase over 1991, They now account
for 6 percent of total U.S. gas reserves. Coalbed methane
production has increased almost sixfold in just 3 years and
now accounts for 3 percent of atl U.S. natural gas produc-
tion. Exploitation of the coalbed methane resource has
rapidly cxpanded because of tax incentives and improved
understanding  of the underlying production technology.
The ending of cligibility for these credits at midnight
December 31, 1992, spurred drilling for coatbed methane,

together with tight-sand gas, to high levels in the last half

of the year. The tax credit of about $0,90 per thousand
cubic fect of coalbed methane produced was about half the
average U.S. 1992 wellhead price of $1.80 per thousand
cubic fecet.

[All natural gas proved reserves data shown in this report
exclude natural gas held in underground storage. |

Dry Natural Gas

Proved Reserves

Proved reserves of dry natural gas as of December 31,
1992, by selected States and State subdivisions appear in
Table 8. Five arcas account for approximately 64 pereent
of the Nation™s dry natural gas proved reserves.

Area Percent of U.S, Gas Reserves
Texas 213
Gult of Mexico Federal Offshore 16.1
New Mexico 1.5
Okliahoma 84
Wyoming 6.6
Total 63.9

States that had gas reserves declines had combined reser-
ves losses of 5,584 billion cubic feet during 19492, The fol-
lowing five gas producing arcas accounted for 87 pereent
of the U.S. gas reserves loss during the year. Their com-
bined reserve losses were 4,875 billion cubic teer.

Area Percent of Gas Reserves 1osses
Gulf of Mexico Federal Oftshore 293
Louisiana 20.3
Texas 194
Ok Lahoma 14.3
Calitornia 4.0
Total 87.3

States with increased gas reserves had total reserves gains
of 3,600 hillion cubic feet during 1992, Five arcas ac-
counted for 79 pereent of this reserves increase. Virginia's
dry gas reserves quadrupled while the other four States had
maoderate increases. A large portion of the increase was
due 1o active drilling in arcas which were cligible for tight-
sand and coalbed methane tax credits, The increases for
the five States totatled 2,842 billion cubic feet, offsetting,
in part, the losses from other Arcas,

Area Percent of Gas Reserves Gains
Wyoning 245
Virginia 18.8
New Mexico 12.7
Colorado 12.0
Alabama 10.8
Total 78.8
Production

Dry natural gas production increased 1.3 percent o 17,423
billion cubic feet in 1992, The Gulf of Mexico Federal
Offshore and Texas, cach with 26 percent of the U.S total,
were the leading producers of dry natural gas in 1992, Ok-
Jlahoma (11 percent), Louisiana (8.5 pereent), New Mexico
(6.5 percent), and Wyoming (4 percent)  contributed
another 30 percent.,

Discoveries

Total dixcoveries ol dry natural gas reserves were 7,048
billion cubic feet, a decrcase of 6.5 percent (494 hillion
cubic fect) from that reported in 1991, Arcas with the
fargest total discoveries were Texas, the Gull of Mexico
Federal Offshore, Oklihoma, Colorado, and Wyoming.
New field discoveries (649 billion cubic feet) were 23 per-
cent lower than in 1991, Arcas with the largest new field
discoveries were the Gull of Mexico Federal Offshore,
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Table 8. Total Dry Natural Gas Proved Reserves, Reserves Changes, and Production, 1992
(Billion Cubic Feet at 14.73 psia and 60" Fahrenheit)

State and Subdlvision

Alaska . .. .. )

Lowerd8States .............

Alabama
Arkansas
California o
Coastal Region Onshore .
Los Angeles Basin Onshore
San Joaquin Basin Onshore
State Oftshore
Colorado
Florida
Kansas
Kentucky
Loulsiana
North .
South Onshore
State Oftshore
Michigan ..
Mississippl . .
Montana
New Mexico
East .
Wast
New York
North Dakota

Oklahoma
Pennsylvania
Texas
RRC District 1
RRC District 2 Onshore
RRC District 3 Onshore
RRC District 4 Onshore
RRC Districl 5
RRC District 6
RRC District 78
RRC District 7C
RRC District 8 . .
RRC District 8A .
RRC District 9 . .
RRC District 10
State Offshore
Utah . .
Virginia ........ ...
Wesl Virginia . . .. ...
Wyoming ....... ...,
Federal Otlshoreb
Pacific (Californiy) .. ... ..
Gulf of Mexico (Louisiana)

Gulf of Mexico (Texas) .. ...

Miscellaneous® .. ... ..

US Total ..................

i Changes in Reserves During 1992

Published New Reservolr

Proved Revlision Revlision New Fleld Discoverles Proved
Reserves Adjustments Increases Decreases Extenslons Discoverles In Old Flelds Production Reserves
12/31/91 (+,) (+) () (+) (+) (+) (+) 12/31/92
9,553 280 177 21 54 0 0 414 9,638
157,509 1,946 17,878 11,941 4,621 649 1,724 17,009 166,377
5414 159 545 191 35 95 1 256 5,802
1,669 183 182 175 88 1 6 204 1,750
3,004 -24 185 164 27 22 13 285 2778
216 6 16 15 0 0 0 20 203
115 13 13 8 0 0 0 10 97
2614 -20 138 134 27 22 13 245 2415
59 3 18 7 0 0 0 10 63
5767 -159 718 288 413 5 62 320 6,198
38 6 1" 1 0 0 0 7 47
9,356 184 1,054 385 35 1 24 530 9,681
1.155 -107 73 12 35 0 1 61 1,084
10.912 -273 1472 1,222 206 75 104 1494 9,780
2.384 -41 483 234 50 0 3 334 2,311
7.504 =111 847 835 155 75 101 1,043 6,693
1,024 -121 142 153 1 0 0 117 776
1,334 95 148 248 29 7 3 145 1,223
1,067 -102 121 121 9 5 9 109 869
831 58 22 21 16 0 5 52 859
18,539 313 1,757 898 412 3 15 1,143 18,998
3,206 79 532 287 31 3 3 437 3,130
15,333 234 1,225 611 361 0 12 706 15,868
331 9 23 17 5 0 0 922 329
472 44 61 57 17 0 2 43 496
1.181 89 21 27 3 1 10 17 1,161
14,725 -121 1,988 1,263 382 0 110 1,895 13,926
1.629 28 136 158 24 0 5 139 1,628
36,174 903 3,743 3,235 1,729 127 197 4545 35,093
1.030 37 95 102 13 0 1 141 933
1,393 a7 231 129 60 10 33 246 1,389
2,885 -67 401 312 233 13 33 502 2,684
7,048 294 881 1,001 464 79 98 1,124 6,739
1,863 51 55 105 51 0 3 171 1,747
5233 50 604 533 466 7 22 532 5,317
423 97 9 6 0 0 0 68 455
3291 56 324 213 57 6 3 285 3239
6,133 109 581 376 165 5 0 693 5924
1.073 191 94 32 14 0 0 101 1,239
738 -26 45 37 49 0 0 99 670
4,589 137 348 304 137 7 4 509 4,409
475 -63 75 85 20 0 0 74 348
1,702 136 161 99 37 0 4 1 1,830
225 196 373 1 136 0 0 25 904
2528 -153 163 75 32 25 6 170 2,356
9,941 568 996 437 297 6 169 714 10,826
29,448 -71 3.887 2,849 654 276 978 4,556 27.767
1.162 -2 18 12 0 0 0 48 1,118
21,611 -698 2627 2,167 470 206 837 3,233 19,653
6,675 629 1.242 670 184 70 141 1,275 6,996
75 -15 38 0 0 0 0 -] 92
167,062 2,235 18,055 11,962 4,675 649 1,724 17,423 165,016

8Indicales the estimate is associated with a sampling error (96 percent confidence interval) that exceeds 20 percent of the estimated value.
Includes Federal offshore Alabama,

CIncludes 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-84A, "Annual Report of the Origin of Nalural 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, Alabama, and Louisiana. New reservoir discoveries
in old fields were 1,724 billion cubic feet, 7.5 pereent
higher than 1991, Among the arcas with the largest new
reservoir discoveries in old fields were the Gulf of Mexico
Federal Oftshore, Texas, Wyoming, Oklahoma,  and
Louvisiana, Exiensions were 4,675 billion cubic feet, 8.2
percent lower than 1991, Arcas with the largest exrensions
were  Texas, the Gult ol Mexico  Federal  Offshore,
Colorado, New Mexico, and Oklahom,

The Texas and Loutsiana Federal Offshore had relatively
large adjustments o 629 billion cubic feet and negative
698 billion cubic feet, respectively. These adjustients
occurred because of a change in the way in which the data
were processed this year, Last year, EIA changed State
codes tor the Garden Banks area of the Federal Offshore
Gult of Mexico, in order to be more consistent with the
U.S. Department of Interior, Minerals Management Service
(MMS) nomenclature.

Wet Natural Gas

Proved Reserves

United States proved reserves of wel natural gas, as ol
December 31, 1992, were 173,309 billion cubic feet, a
decrease of 1.2 percent or, 2,016 billion cubic feet, from
that reported in 1991 (Table 9), End of year 1992 proved
wet natural gas reserves for the lower 48 States were lower
than in 1991, while those of Alaska increased.

The volumetric differences between the estimates reported
in Table & and Table Y results from the removal of natural
gas liquids at natural gas processing plants.,

Nonassociated Natural Gas

Proved Reserves

Proved reserves of nonassociated (NA) natural gas, wel
alter lease separation, as of December 31, 1992, by
selected States and State subdivisions, are presented o
Table 10. Proved reserves of NA wel natural gas in the
United States decreased by 1,623 billion cubic feet (1.1
pereent) in 1992, (o 141,885 billion cubic feet, while the
lower 48 States NA wet natural pas proved  reserves
decreased by 1,701 hillion cubic feet, or 1.2 percent. Those
arcas with the largest increases in NA wet natural pas
reserves were Wyoming, Virginia, New Mexico, Alabama,
Kansas, and Colorado. The increases in New  Mexico,
Virginia, Colorado, and Alabama resulted from the search
for natural gas qualitying for tax credits, The mcrease in
Wyoming was mainly associaled with drilling for tight-

sand gas. There were large decreases in NA wet natural
gas reserves in Texas, the Gulf of Mexico Federal Of1-
shore, Oklahoma, and Louisiana.

Production

1LS. production of NA wet natural gas increased by 1.3
pereent (194 billion cubic feet) in 1992, While most arcas
showed some  production  increases, the arcas  which
showed the largest decreases were the Guif of Mexico
Federal Offshore, Texas, Louisiana, and Oklahoma, These
accounted for 73 pereent of otal TLS. NA wet natural gas
production,

Discoveries

NA wet natural pas 1otal discoveries of 6,271 billion cubic
feet decrcased 0.1 percent (413 billion cubic feet) from
1991, Texas, the Gulf of Mexico Federal Offshore, and
New Mexico accounted for 58 percent of US. NA wel
natural gas exfensions in 1992,

Associated-Dissolved Natural Gas

Proved Reserves

Table 1 presents the proved reserves ol associated-dis-
solved (AD) natural gas, wel after Jease separation, as of
December 31, 19920 by selected  States and  State
subdivisions. Proved reserves of AD wet natural gas in the
United States decreased by 1.2 percent 1o 31,424 billion
cuibic feet, while production of AD wel natural gas in-
creased by 2.1 pereent. Proved reserves ol AD wet natural
gas in the fower 48 States declined by 3X7 hillion cubic
feet to 24,701 hillion cubic feet.

Production

Production of AD wet natoral gas in the lower 48 States
increased hy 1.3 pereent 1o 2,832 billion cubic feet, The
arcas of the country with the largest AD wet natural gas
reserves were Texas, Alaska, Gulf of Mexico Federal Off-
shore, Calitornia, New Mexico, Oklihoma, and Louisiana,
These arcas correspond (o the arcas of the country with the
largest volumes of crude oil reserves and production.

Coalbed Methane

The EIA estimates that the 1992 proved gas reserves of
ficlds identificd as having coalbed methane were 10,034
billion cubic teet. This is nearly double the 5.087 billion
cubic feet reported only 2 years ago (Table 12). Coatbed
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Table 9. Total Natural Gas Proved Reserves, Reserves Changes, and Production, Wet After Lease
Separation, 1992 (Billion Cubic Feet at 14.73 psia and 60" Fahrenheit)

_. Changes In Reserves During1992
New Reservolr

Pubitehed
Proved Ravision Revision New Fleld  Discoveries
Reserves Adjustments Increases Decreases Extenslons Discoverles In 0id Fleids
State and Subdivision 12/31814 (+°) (+) (-} (+) (+) (+)
Alaska .............. ... .. 9853 278 178 21 85 0 0
Lower48States,............. 165,672 2265 18,728 12,511 4,840 668 1,773
Alabama ...... .. .. 5,460 174 562 195 35 95 1
Arkansas .. .. ... . ... 1,672 183 182 175 88 1 6
Calfomia . ........ ... ... 3,114 -14 194 172 29 23 14
Coastal Reglon Onshore ... .. 231 4 17 16 0 0 0
Los Angeles Basin Onshore 120 -12 14 9 0 0 0
San Joaquin Basin Onshore 2,703 -7 144 140 29 23 14
State Oftshore . . .. .. 60 1 19 7 0 0 0
Colorado . . . 6011 -149 754 306 423 5 64
Floda . ...... . .. ... .. 45 6 13 1 0 0 o]
Kansas .. ... 9,946 208 1,121 410 37 1 26
Kentucky .o 1.187 -99 76 13 37 0 1
Louisiapa ., ... . ... ... .. 11,363 -232 1,538 1282 215 79 109
North .. .. . 2435 -39 494 239 51 0 3
South Onshore 7.846 -93 888 876 162 79 106
State Oftshore . 1.082 <100 156 167 2 0 0
Michigan . ... ... 1,404 104 156 261 3 7 3
Mississippi . . 1,061 -101 121 122 9 5 9
Montana . .. .. . 848 59 22 21 16 0 5
New Mexico .. 19,758 518 1,843 943 423 3 15
East ... ...... . ... . ... 3471 119 581 315 33 3 3
West ...... .. ... . ... .. . 16,287 399 1,262 628 390 0 12
New York a3 9 23 17 5 0 0
North Dakota 533 56 70 65 20 0 2
Ohlo .............. .. . 1,181 89 21 27 3 1 10
Oklahoma . 15518 -71 2103 1,337 405 0 118
Penngylvania . . .. ... .. . 1,834 32 136 155 24 0 5
Texas . - 39,288 994 4.047 3467 1,855 135 207
RRC District 1 .. 1,061 43 100 106 13 0 1
RRC District 2 Onshore . 1,479 49 247 138 64 11 35
RRC Dislrict 3 Onshore 3.110 -34 438 341 254 14 36
RRC District 4 Onshore 7.339 332 920 1.045 485 83 102
RRC District 5 . .. 1,930 63 57 109 83 0 3
RRC Dislrict 6 5,494 62 636 559 490 7 23
RRC District 78 536 93 1 9 1 0 0
RRC District 7C . 3,592 151 362 239 64 7 3
RRC District 8 6,793 93 642 415 181 5 0
RRC District 8A ... .. .. 1,542 87 121 41 19 1 0
RRC Dislrict 9 . 874 -29 54 44 59 0 0
RRC District 10 5,061 147 384 336 152 7 4
State Offshore . ... .. 477 -63 75 85 20 0 (]
Utah ............ . .. .. 2,001 24 177 109 42 1 4
Virginia ... .. 225 196 373 1 136 0 0
Waest Virginia 2672 -162 173 79 34 26 6
Wyoming . .. 10,433 543 1,040 457 310 7 176
Federal Oftshore? .. 29,914 -87 3,945 2,896 663 279 992
Pacific (Califomia) 1,174 5 18 13 0 a 0
Gulf of Mexico (Lnulslana)b ... 22,028 -733 2676 2,208 478 208 849
Guif of Mexico (Texas) . 6,712 641 1,251 675 185 7 143
Miscallaneous® .78 -15 38 0 0 0 0
Us.Total ...........o.o.iun 176,325 2,543 18,906 12,532 4,895 668 1,773

Production

0

418

17,861
262
205
296

342
1,093
128
154
109
54
1.218
an
741
A2
49
17
2.004
140
4918
145
263
548
1,175
179
560
82
319
765
131
117
560
74
122
25
179
747
4.624
48
3,292
1,284
6
18,269

_Proved Reserves 12/31/92
Non- Assoclated
assoclated Dissolved

Total Gas Qas Qas
9,725 3.002 6,723
163,684 138,883 24,701
5.870 5,840 30
1,752 1619 133
2892 799 2,093
215 19 196
103 3 100
2511 773 1,738
63 4 59
6463 5,701 762
55 0 55
10,302 10,208 94
1.126 1.118 8
10.227 9,060 1.167
2,363 2,203 160
7.019 6,166 853
845 891 154
1.290 938 352
873 788 a5
875 814 81
20,399 18,802 1597
3418 1.948 1470
16,981 16,854 127
329 329 0
667 301 266
1.161 780 38t
14,732 13,249 1483
1533 1523 10
38,141 29.474 8,667
967 606 361
14684 1,176 308
2,929 1723 1.206
7.041 6813 228
1818 1,692 126
5593 4,987 606
550 380 170
3621 2,873 748
6,534 3792 2742
1598 13 1585
797 613 184
4.859 4463 396
350 343 7
2018 1,709 309
904 904 0
2.491 2,293 198
11.305 10,681 624
28.186 21.871 6,315
1.136 149 987
20.006 15,369 4,637
7.044 6,353 691
93 82 1"
173,309 141,885 31,424

b

4indicates the estimate is associated with a sampling error (95 percent conlidence interval) that exceeds 20 percent of lhe estimated value.
Includes Federal offshore Alabama.

CIncludes Arizona, lllinais, tndiana, Maryland, Missouri, Nebraska, Nevada, Oregon, South Dakota, and Tennassee.

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 1992, DOE/EIA-0131(92).

Source; Energy Information Administration, Office of Qil and Gas.
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Table 10. Nonassoclated Natural Gas Proved Reserves, Reserves Changes, and Production,
Waet After Lease Separation, 1992

(Billion Cubic Feet at 14.73 psia and 60" Fahrenheit)

State and Subdlvision

Alasha

Lower 48 States ... ... ... ...

Alabama
Arkansas
Callfornia
Coastal Region Onshore
Los Angeles Basin Onshore
San Juaquin Basin Onshore
State Offshore
Colorada
Florida
Kansas . .
Kenlucky
Loulsiana
North
South Onshore
State Offshore
Michigan
Mississippi
Montana .
New Maxico
East
West
Naw York
North Dakota
Ohio .
Oklahomi
Pennsylviania
Taxas
RRC Distriet t
RRC District 2 Onshore
RRC Distrirt 3 Onshore
RRC District 4 Onshore
RRC District 5
RRC District 6
RRC District 78
RRC Distrct 7C
RRC District 8
RRC District 8A
RRC District 9
RRC District 10
State Offshore
Utah
Virginia
Wast Virginia
Wyoming
Federal Oﬂshoreb
Pacitic (Califamia)
Gulf ot Mexico (Louisiana)
Gulf of Mexico (Taxas)
Miscallaneaus®

Us. Total ............ .....

Published
Proved Revision
Reserves Adjustments Increases
13181 (+,2) (+)
2924 201 94
140,584 1,775 16,962
5437 173 546
1536 160 179
a0 15 2
11 15 0
0 5 0
885 -5 81
) 0 0
5,329 -188 695
0 0 0
9.831 227 1,099
1177 -q7 74
9.969 -168 1.351
2.243 K9 463
6.851 -59 761
87% 70 127
967 134 139
953 -97 114
782 56 15
18,204 471 1843
2.073 70 209
16.131 401 1.254
33 9 23
290 -3 29
805 50 10
14112 173 1.7682
1611 41 135
30,729 606 3,167
660 8 68
1127 R7 229
1,987 67 279
7.096 324 a82
1.841 15 49
4,856 74 603
379 55 )
2.833 114 293
4,023 9N 326
21 -7 2
674 -23 29
4,763 25 329
469 -64 73
1532 150 141
225 196 373
2,513 21 159
9.861 447 932
23.427 9 3.342
179 -20 1"
16.943 -353 2.164
6.305 362 1.167
62 -12 36
143,508 1,976 16,056

Revislon
Decreases

)

2
10,686
192
17
120
ﬁ

2
13
0
259
0
394
B
1.084
182
763
139
233
kL
13
807
20%
602
17

15

20
1.196
155
2.087
3
107
263
1025
103
521
7
180
216

t

£
297
84
75

1

77
417
2464
7
1.803
654
0
10,688

Extenslons

4
4131
35
88
21
0

0
21
0
341
0
29
37
188
48
139
1

3
9
15
401
14
387

12

380
24
1.449

62
137
404

52
448

1
36
13

0

48
148

20

38
136

ko
295
563

0

383
180

0
4,135

Changes in Reserves During 1992 ;

New Reservolr
Discoveries
In Old Filalds

New Flold
Discoverles

(+)

0
655
94

|
23

o
W oo

~

~

"~

O N OO0 T OWUO N NORDODO =0

n
N O OO NDO QO & -

N
~
@<

0
207
71
0
666

(+)

0
1.481
!

-
- O WO 0O D>

N

104

=
=«

—

-
O NDO O N =L ODORMN 2N DO

102

Y

21

PO OO a2a000 0o

~
o

782

0
649
133
0
1.481

Proved
Production  Reserves
B) 12/31/92
219 3,002
15,019 138,883
254 5.040
180 1619
3 799

2 19

0 3

128 773

1 4

271 5701
0 0
610 10.208
63 1.118
1358 9,060
313 2.203
42 6.166
103 691
110 938
97 768
46 814
1.027 18.802
298 1.948
729 16.854
492 729
12 301

68 780
1,767 13,249
138 1.523
31917 29,474
a8 606
230 1.176
388 1723
1133 €013
16% 1692
501 4987
53 380
227 2873
449 3792
2 13

84 617
516 4463
71 343
77 1.709
25 904
157 2.293
€19 10.681
4 066 21.87
14 149
2821 15.369
1.291 6353
4 [:F]
16,238 141,886

Yndicates the estimate is associated with & sampling error (95 percont conlidence interval) that exceeds 20 porcant of the estimaled value
Pincludes Federal olfshore Alabama

CIncludes Arizona, lincis, Indiana, Maryland, Missoun, Nebraska, Navada, Oregon, South Dakota, and Tennessee

Note: The production estimates in this table are based on data reported on Form EJA-23, "Annual Survay of Domestic Od and Gas
Reserves.” Thay may differ from the official Energy Information Administration production data tor natural gas for 1992 contlained in the
Natural Gas Annual 1992, DOE/EIA-0131(92)

Source: Energy Information Administration. Office of Ol and Gas
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Table 11, Associated-Dissolved Natural Gas Proved Reserves, Reserves Changes, and Production,
Woet After Lease Separation, 1992
(Billion Cubic Feet at 14.73 psia and 60° Fahrenheit)

‘ _)»Chﬁanou I_n Ro,grvu Dur!p‘g 1992

Published New Reservoir

Proved Revislion  Revision New Fleld  Discoveties Proved
Raeserves Adjustments Increases Decreases Extensions Discoverles In Old Flelds Production Reserves

State and Subdivision 123101 (+.°) (+) () (+) (+) (+) (<) 12/31/92
Alaska 6,729 77 84 19 51 0 0 199 6,723
Lower48States .......... .. ... 26,088 480 2,766 1,825 709 13 202 2,832 24,701
Alabama 23 1 18 3 0 1 0 8 30
Arkansas 136 23 3 4 0 0 0 25 133
Calfomia 2213 -29 113 52 8 0 ] 165 2.093
Coastal Ragion Onshore 220 11 17 1" 0 0 0 19 196
Los Angeles Basin Onshore 120 17 14 7 0 0 0 10 100
San Joaquin Basin Onshore 1.018 -2 63 27 8 0 5 127 1.738
Stata Offshora 55 1 19 7 0 0 0 9 59
Colorado 882 39 59 47 82 0 15 68 762
Flofida A5 6 13 1 0 ] 0 8 55
Kansas 15 19 22 16 8 0 1 17 94
Kantucky 10 2 2 2 0 0 0 0 8
Louisiana 1,394 <44 187 198 27 1 [} 205 1.167
Nonh 192 20 3N 57 3 0 0 29 160
South Onshore 995 -34 127 113 23 1 5 1514 853
State Oflshore 207 -30 29 28 1 0 0 25 154
Michigan 437 -30 17 28 0 0 0 44 352
Mississippi 108 -4 10 24 0 0 7 12 a5
Montana 66 3 7 8 1 0 0 8 61
New Maxico 1.584 47 300 136 22 0 1 191 1.597
East 1,398 49 292 110 19 0 1 179 1470
Waest 156 -2 8 26 3 0 0 12 127
Neaw York 0 0 0 0 0 0 0 0 0
North Dakota 243 59 41 50 8 0 2 a7 266
Ohia 376 39 " 7 3 1 7 49 381
Oklahoma 1.406 102 321 141 25 0 7 237 1.483
Pannsylvania 20 -9 1 0 0 0 (] 2 10
Texas 8589 388 880 600 406 ] 27 1.001 8667
RRC District 1 401 38 32 74 13 0 1 A7 361
RRC District 2 Onshore 352 -8 18 n 2 0 8 33 308
RRC District 3 Onshore 1123 29 159 78 17 0 16 160 1,208
RRC District 4 Onshore 243 8 38 20 1 0 0 A2 228
RRC District & 89 48 8 8 1 0 [0} 14 126
RRC District & 638 -12 33 38 42 0 2 59 606
RRC District 78 187 38 6 2 0 0 0 29 170
RRC District 7C 759 37 69 49 20 [ 0 92 748
RRC Districl 8 2770 2 316 199 168 1 0 318 2742
RAC Dislrict 8A 1621 94 119 40 19 i 0 129 1.585%
RRC District 9 200 -6 25 13 1" 0 [0} 13 184
RRC District 10 298 122 5% 39 4 0 0 44 396
State Offshore ] 1 2 1 0 0 0 3 7
Utah 469 -126 36 8] 4 1 4 45 309
Virginia ¢} ] 0 0 0 0 0 0 0
Waest Virginia 169 49 14 2 0 0 0 4 198
Wyoming 572 9% 108 40 15 0 1 128 624
Faderal Otfshore® 6487 -96 603 432 100 1 210 K58 6315
Paclific (Calfomia) 995 25 7 6 0 0 0 34 987
Gult of Maxico (Louisiana)® 5008 -380 512 408 9% 1 200 47 4637
Gulf of Maxico (Texas) 407 259 84 21 5 ¢} 10 53 691
Miscallanaous? 14 3 2 0 0 0 0 2 "
US.Total ........... ... Lo ane7 667 2,850 1,844 760 13 292 3,031 31,424

Bincludes Federal offshore Alabama

Plncludes Anzona. linais, Indiana, Maryland, Missoun, Nebraska, Nevada, Oregon. South Dakota, and Tennessee

Note' The production estimates in this tahle are based on data reported on Form EIA-23, "Annual Survey of Domestic Qi and Gas
Reserve...” They may diffor from the official Energy Information Administration production data lor natural gas lor 1992 contained in the
Natural Gas Annual 1992, DOE/EIA-0131(92).

Source Energy Information Administration, Othice of Oil and Gas
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methane proved reserves are princtpally Jocated in New
Mesxico, Colorado, and Alibama. However, Virginia has
recently had large increases in its coalbed methane reser-
ves. Production of coathed methane increased by 191 bil-
fion cubic feet (55 pereent) in 1992 Most ol the
praduction increase occurred in the San Juan Basin, Cur-
rently coalbed methane production represents 3 pereent of
the Nation's total gas production,

The major ficlds in the San Juan Basin are Basin Fruitland
Coal in New Mexico and Ignacio-Blanco in Colorado,
Major coal degasification ficlds in the Black Warrior Basin
in Alabama are Brookwood, Cedar Cove, Gumee, Ouk
Grove, and Robinson’s Bend. An important incentive for
the production of coatbed methane was the provision of
special tax credit for nonconventional gas sources (such as
coalbed methane) in Section 29 of the Crude Oil Windfall
Profits Tax Act of 1980, The credit was applicable to wells
drilled after December 31, 1979, and betore January 1,
1993,

Reserves in
Nonproducing Reservoirs

Table 13 presents the proved reserves of total wet natural
gas in nonproducing reservoirs as of December 31, 1992,
by sclected States and State subdivisions, Proved natural
pas reserves, wel after lease separation, of 34118 billion
cubic feet were reported in nonproducing reservoirs, This
wits an inerease of 4.1 pereent over 1991, OF these reser-
ves, ahout 3 pereent were Tocated i the Gult ol Mexico
Federal Ottshore arei,

Proved reserves in nonproducing reservoirs were reported
by Category I and 11 operitors, who collectively accoum
for about VO percent of the estimated ol wet natural gas
production in the United Stes, The reasons for the non-
producing status of these proved reserves are not collected

by EIA, However, previous surveys showed that most of
the wells or reservoirs were not producing for operational
reasons, These included waiting for well workovers, drill-
ing additional development or replacement wells, installing
production or pipeline facilities, and awaiting depletion of
other zones or reservoirs before recompletion in reservoirs
not currently open to production,

Areas of Note

The following State or arca discussions summarize notable
activities during the yeir concerning expected new field
reserves, development plans, and possible production rates
as reported by vartous teide publications. The citations do
not necessarily reflect EIA'S concurrence, but are ot
sidered important enough o be brought to the reader's wt-
tention,

Federal Offshore

The U.S, Outer Continentid Shelf (OCS), which is under
the jurisdiction ol the Federal Government, ranked second
in natural gas reserves and fourth i crude ol reserves
among producing arcis in 1992, Tts natural gas reserves of
27,767 billion cubic feet were 17 pereent of ol LLS, dry
natural gas reserves. During 1992, 4,556 billion cubie fect
of nmatural gas were produced from the OCS, which ac-
counted for 26 pereent of the LLS, total,

A T992 Jease safe for the Central Gull of Mexico region
resulted in 196 bids, tor which the high bids totalled $56.2
mithon for 151 blocks, Also in 1992, o fease sale for the
Western Gull of Mexico region resulted 1n &1 bids, tor
which the igh bids wotalled $30.6 million for 6l
blocks, {50

Norphlet ‘Trend: This s the most significant recemt
development alony the Gult Coast and adjacent Federal

Table 12, U.S, Coalbed Methane Proved Reserves and Production, 1989 through 1992
(Billion Cubic Feet at 14.73 psia and 80" Fahrenheit)

1989 198 19 990 1991 1991 1902 1992
’ State Reserves Producglon Reserves Productlon ) Hnorvu Produc’tlo‘nv 4 Husrvqy Proqpq!lon
Alabama ... ... 537 23 1,224 36 1,714 68 1,968 89
Colorado . ... . .. 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® . .. .. 0 0 33 1 167 3 626 10
Total .......... 3,676 91 5,087 196 8,163 348 10,034 539

ncludes Kansas, Oklahoma, Virginia. and Wyoming
Source Energy information Administration, Office of Odl and Gas
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Table 13, Ropoartod Reserves of Natural Gas, Wet After Lease Separation, in Nonproducing Reservoirs,
1892

Associated-

State and Subdivision Nonassociated Gas Dissolved Qas Total

Alaska . . . .. ... ... ... .. ..... 458 185 843
Lower488tates . .. .. .......... 20,626 3,860 33,476
Alabama . . .. ... .. ... ... .. .. 2.1 1 2,772
Arkansas . . . .. . .. . . ... ... ... 204 9 213
Californta . . . . ... ... ... .... .. 109 62 171
Coastal Region Onghore . . . . . . . . . 1 43 44
Los Angeles Basin Onshare . . . . . . . . 2 9 1
San Joaquin Basin Onshore . . . . . . . . 106 8 114
State Offshore . . . . . . .. . . . . . . . 0 ? 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 5 850
SouthOnshore . . . .. ... ... .. .. 1,842 185 2,027
South State Offshote . . . . . . . . . .. 277 27 304
Michigan . . . .. ... .. ... ... 206 21 227
Mississippi . . . . .. .. ... 49 11 60
Montana . . . ... . .. ... . ...... 123 3 126
New Mexico . . . . . . ... ... ... . 3,087 97 3,184
East . . .. . ... 194 87 281
West . . ... . ... .. .. e 2,893 10 2,003
NewYork . . ... . . ... .. ... .. .. 24 0 24
North Dakota . . .. ... ... .. o 154 22 176
Ohio . ... . ... ... 59 3 62
Oklahoma . . . . . . ... . ... ... ... 926 120 1,045
Pennsylvania . . . .. .. ..... .. .. 34 1 35
Texas . . . . . .. . ... ... 5,988 767 6,755
District 1 . . . .. .. ... ... ... 44 42 86
District 2 Onshore . . . . . . .. .. .. 217 82 209
District 3Onsghore . . . . . . . .. .. .. 314 65 379
District 4 Onghore . . . . . . . .. .. .. 2,276 56 2,332
District5 . . . ... ... ... ...... 637 2 639
District8 . . . . . ... .. ... .. ... 1,312 24 1,336
District7B . .. .. .. ... ... ... . 32 4 36
District7C . . . .. ... . . ... ... . 543 33 576
District8 . . . ... .. ... ... .... 280 255 535
District8A . . . .. .. .. ... ... .. 2 106 108
District8 . .. ... .. ... . ...... 33 2 35
District10 . . . .. .. ... ... .. .. 191 96 287
State Ofishore . . . . . . ... .. . .. 107 <1 107
Utah . . .. ... 284 75 359
Virginia .. . ... o oo 3 0 3
West Virginia . . . . ... ... . .. ... . 125 5 130
WYoming . - ot 1,770 27 1,797
Federal Offshore® . . .. .. .. .. ... . 9,784 2,218 12,002
Pacific (California) . . . . ... ... ... 74 192 266
Gult of Mexico (Texas) . B 2,662 282 - B44
Gulf of Mexico (Louisiana)~ . . . ... .. 7,148 1,744 8,892
Miscellaneous® . . . . .. . ... ... ... 6 <1 6
USTotal . ...............,. .« 30,083 4,036 34,118

Ancludes only those operators who produced 400,000 barrels of crude oil or 2 billion cubic feet of natural gas, or both, during the report
year (Category | or Category Il operalors).
Includes Federal Offshore Alabama.
%includes Arizona, lllinois, Indiana, Maryland, Missouri, Nebraska, Nevada, Oregon, South Dakota, and Tennessee.
Source: Form EIA-23, "Annual Survey of Domestic Qil and Gas Reserves," 1992.
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Offshore, The trend stretches 8O miles from the Destin
Dome wrea of the Florida Panhandle to the  southeast
corner of Mississippi. Efforts are continuing o obtain
approval to dnll and develop reserves already found in the
Destin Dome aren. (45) In 1989 the Norphiet was reported
o contain 10 trillion cubic feet of dry gas.[51] Nothing
has occurred since then o lower the estimate. There are
now 4 fields (2 in State waters and 2 in Federal walers)
producing gas ceom the Norphlet at depths of about 21,000
feet. Dry gas production trom these ficlds averaged 501
million cubic feet per day in December 1902, Individual
wells produce at rates of 25 10 60 million cubic feet per
day. New discoveries are actively being developed, Exxon
estimates that its T-well development program will be
completed for production in le 1993,{36)

Deep Water: The deep water Gulf of Mexico continues o
show sigmficant potential for the development of natural
gas. A number of major projects are underway, or in ad-
anced planning stages, 1o move out into the deep water
oft the continental shelt, A number of companies plan (o
wtihize stinte of the art subsea producing technology. Subsea
technofopy allows the commercial development of deep
witter prospects that fack the size 1o support the cost of
surliee structures. Major announced projects i the deep
willer arcas are. (h Agger, 2870 feet, Garden Banks
Block 420, ¢y Cooper, 2378 teet Garden Banks Block
INT, (B Lobster, 675 feet, Ewing Bank Block 873, (4)
Mars, 1250 teet, Mississippr Canyon Block 807, (%)
Popeve, 2320 feet, Green Canvon Block Lo, 16y Tihoe,
FASD Teer, Viosea Knoll Block 782, ¢7) Zaine, 1300 teet,
Mississippr Canvon: Block 184, o8y Ram-Powell, 3,000
feet, Viosca Knoll Block 912 tn 1992 the MMS reported
27 discoveries and Ureacnvited” 2 fields. This compiges
with 28 discoveriesn 1991 and 48 i 1990152

Cheveon-Pennzoll: Chevion completed the most sig-
wcant energy-related transaction of the 1992 calendin
year with Pennzol Coo On October 30, 190920 Pennzonl
transterred and delivered o Chevron 15,750,000 shates ol
the common stock of Cheveon, ad Chevron transterred
and dehivered to Pennzot all vaaed and outstanding stock
ol i Chevion subsidiy subsequently senamed Penanzond
Pewrolewn, which owns Gult of Mexico, Goll Coast, Per-
mun Basu, and other domestie ol nd gas producing
properties, The sale mvolved anestmated SEOS bilhon
and 200 LS ond and gas fields, Sisty pereent of the resen
ves mvolved were located i the Goll ot Mevico and most
of these reserves were naturad pas. 83 Pennzotl opginadly
accnmudiated Chievron'™s stock an TURY s the proceads of a
S3 bilhon depal sctdement of o law st with Fevaco.
Chevron noted that o contines 1o ratonalize s
domestic explogavon program i the hight of the coarrent
business enviromment. The most pronnsimg ottshore and
onshare frontiers, such as portions ot ottshore Flonda,
North Carohimg, Bristol Bay, and the Arcnie Nanonal

Wildlite Refuge in Alaskit continue to be of limits for en-
vironmental wd political reasons.” {48§)

Texas

There was o mini-boom in the drilling of tght-sand gas
wells in the Lobo trend of south Texas, and the Travis
Peak and Cotton Valley formations of east ‘Texas. Much of
this activity was the result of operators trying to beat the
deadline to quality new wells for the Section 29 tax credit,
In both arcas, 3-D scismiie crews were active, The Car-
thirge Field, in cast Texis, emerged as the top natueal gas
producing field in Texas, superseding the 1991 Teader Pan-
handle West Field 1167 billion cabic feet versus 161 -
lon cubic teet). Virtually afl of the Carthage Field drlhng
has been development work o rebitively tight reservonrs,

The Rockies

The Rocky Mountamn region contrtbuted more than 27 per-
cent of the Naon's new gas well completions in 1992,
Permits for new ol and gas wells were up 27 pereent tor
the year, with i third of them completed e the fast guarter,
A Luge porton ol the dnlling focused on developing
mtural gas from nght-sind reservoirs ad coal seams 1o
guidity for Section 29 tax credits, The main arcas of -
tivity i the repion were the Denver-lulesburg Basin of
northeastern: Coloraduo,  the San Juan Basin in southern
Colorado, the Uimta Basin of northeastern Uah, the Bow:
dom Dome and Bearpaw  Arch e the northern part ol
Montana, and the Washakie Basin and Moxa Arch ol
southwestern Wyoning,

Colorado: The Stte's completed pas well total was
second only (o Tesas with 779 gas producers more than
Oklahomia and T owmsana combined (6Y6),. Northeastern
Colorado™s Weld Coanty Tud 602 gas wells, 1O ol wells,
and 19 dry holes, This was nunndy doe o igh devels of
dridhing an the Wattenbery Freld, much of which guishibies
for tight-simd gas v eredits, Wattenberg Feld ranked tirsy
both m the regon and i the Umited States with 021 well
complenons w 19924147

Montana: The State of Montaa repotted 259 well com
pletions, OF these, B were pas wells and 37 were ol
wells, Most of the activity was centered on gas develop
ment o northern Montam e the shadlow €1,200- 2,500
feet) Bowdom Dome and Tiger Ridpe Field.

New  Mevicor Coalbed  methane awetvity - continued
thromghout 1992 1 New Mevico™s San Juan Basin, whieh
has experienced mereased production simee 19849 o (99,
New Mesieo enaeted ieentive fegishiion coneerning cn-
hanced o1l recovery. The Taw stpulates that a 187 pereent
Ly ineentive will be proveded tor secondary and tertiny
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production enhancement programs that are certified i ad-
vanee of drilling, Tertiary projects are presently eligible,
while secondary projects will not gualify until 1994, Drill-
ing was down sharply from 1991, There were i total ol
219 completions of which 169 were pis, 3 were oil, and
16 were dry holes, This was 85 pereent below 19917
levels. (47)

Utah: Uah is one of a handful of States which his ex-
pericneed an nerease in g activity over the past several
years, mainly as e result of favorable Stite tax incen-
tives, coatbed methane development, and horizontal drill-
g, Utah's increased activity an 1992 4 attnibuted 1o
Section 29 tight-sand tax credits for focations i the Uinta
Basin and (o successtul horizontal drilling i the Paradox
Basin. There were 228 well completions, 30 pereent more
than in 1991, OF these, 133 were gas wells, 49 were ol
wells, and 46 were dry holes, OF the 133 gas wells, 12X
were dritled in the Nawral Buttes Field in northeastern
Utah, [47)

Wyoming: Production of nitural gas in Wyoming began
steady climb after 1986 even though there were many
shut-in gas wells, Increased  gas prices in 1992 were
reflected in the aceelerated drilling in the southwestern pant
of the State. By the end of the year, 434 completions had
heen reported. OF these, there were 187 gas wells, 128 oil
wells, and 152 dry holes, Most of the drilling for gas was
centered in southwestern . Wyoming, an arca which
guihifies tor the Section 29 tax credits, Wyoming his large
potential resources of coalbed methane, although drlling
projects were sill in the planning stages i 1992, The
necessity  of  obtaining  environmental - clenrances had
slowed permitting, but drilling will start on some projects
in 1993,{47}

Other Areas

Kansus: Coalbed methane  production was reported in
sottheastern Kansas, Wildeatting continued in the north-
castern part of the Stte as compantes staked new coalbed
methane wildeats, Development etforts in the nature oil
and gus areas ol sontheast Kansas showed  particalar
promise for further production,

Michigan: Dritling permnts reached record mumbers in
FOU2 as operators ook advantage of the tax credit for gas
drithng in the shatlow Devontan Antrime Shale, The
issunee of more than 1600 new permits topped the pre-
vious eeord of 1,408 permits as operators rushed o st
Antrim Shale gas wells prior 1o the expiration of Seetion
20 tax credits, Gas production from Antram Shale gas
wells inereised Trom 55 billion cubic feet m 1991 10 74
hillion cubic feet in 19920 At the end of the vear there
were over 3000 Antrim shile gas wells spread over eight
countics. However, the future of deilling in the Antrim is
clouded because of low producing rates, typically only 28
1o 100 thousand cubic teet per day, and the Joss of tux
credits tor new wells, Permitting was down 95 pereent in
Junuary 1993147

Alabami:  Coalbed  methine  activity  continued
Alabami’s Black Wartior Basin, In 1992, coalbed methine
wells produced 92 bithon cubic feet of gas, The two top
producing fickds were Cedar Cove Depis and Blue Creek
Coul Degas, each of which produced just over 20 billion
cubic tfeet of dry gas duning the vear.

Virginin:  Developments i 1992 were highhighted by
coitlhed methane development in the Noriv and Oakwood
ficlds,
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5. National and State
Natural Gas Liquids Statistics

Natural Gas Liquids

Proved reserves of natural pas liguids ONGEDYL o ol
December 31, 1992, are presented m Table 1 by selected
States and State subdivistons, The volumes of NGE proved
reserves and production shown in Table 14 are the sum o
the natural pas plant hgond volumes hsted i Table 18 i
the Jeise comdensate volumes Iisted an Table to,

Proved Reserves

Natural gas liquids proved reserves decreased i 1992 by
0.2 percent 1o 7481 mllion barrels, The 13 mithon harred
decrease wis entirely e Alaska as the lower 48 States
remained the same it 7,004 midhon barrels, The reserves i
five arcan account lor approsamately 72 pereent ol the
Natton's natural gas liguids proved reserves, OF these,
Texas had 32 pereent, New Mexico had 14 pereent, Utihe
Wyomtng had 9 percente and the Gall ol Mesico Federal
Offshore und Oklnhoma had 8 percent cach,

Production

Nitural gas liguids production mercased by 28 poreem to
7T muthon barreds i 19920 Five areas accounted for ap-
proximately 79 percent of the Nation™s watural pis Jigunds
production. OF these, Texas had 38 pereent, the Gult ol
Mesico Federal Ottshore had 12 pereemt, Oklahoma had
11 percent, Lowsiang had 10 pereent, and New Mevico
had 7 percem

Discoveries

Total diseovenes of natural gas iguads reserves mereised
by LY pereent o 274 nulhon barrels i 19920 Areas with
the Targest total discoveries were Texas, the Federal Otf-
shore, Loustang, Oklahomi, and ali-Wyoming, New
tield discovertes Q0 nuthon barrelsy were 20 pereent lower
than in 1991 Arcas with the Lrgest amount of new fickd
discoveries were Lonsima ind Texas with 65 peicent of
the total, New reservorr discoveries i old fields were 04
mithon barrels, 164 percent lugher than in 1991 Among
the arcas with the fargest amounts of nesw reservonr diy-
coveries i old fieldy were the Gall of Mexaco Federal OH-
shore, Texas, Loustana, Ui Wy oy, and Oklabioma,

Fuensions were 190 mhion rels, essentially the same
as i 1991 Areas with the kargest evtensions were Texas,
Okhthoma, the Gult of Mexico Federal Ottshore, il
tiah-Wyonung,

Natural Gas Plant Liquids

Proved Reserves

Table 18 presents the proved reserves ol natural gas plant
s s of December 31 1992, by selected States
State subdivisions, Natral gas pliant iquids proved reser-
ves anereised e 19920 by 08 pereent from 6,220 anlhion
harrels (o 6,225 mithon barrels, Five areas aecounted tor
approxamtely 78 percent of the Nation's maturad gas plant
gauds proved weservess Tevas (38 pereent, New Mesaieo
o pereent, Oklihomp (9 pereenty, Pah-Wyoming (8
pereenty and Kansis (7 pereent),

Production

Natural gas plamt hguds production mereised 4.2 percent
o 620 mithon barrels e 1992 Five arcas accounted tor
approamitely 79 percent of the Nation”s nataral gas plant
Diguids production: Texas 42 percent, ORlaliongs €12 per-
centh, New Mexico ¢4 pereent), Lowisiai, (8 pereent), i
the Gull of Mesico Federal Oftshore (8 pereent). The
production of pas plant hquids mereased in 1992 as dud
US, natural gas production, There was i strong ket for
nataeal gas plant Tiguids e 1992 that s expected o -
prove over the next several years due 1o the shtt to cleaner
motor tuels i metropolitin regons, as minidated by the
Clean Air Act, These hgurds are used o produce additives
it reduce gasoline enssions. The processing plants are
ustdly docated i the sane general arean where the natural
gas v produeed. As shown e Table B4, of the 16.2 inllion
cubic feet of naturdd pas processed i plants, about 15,5
tnthon cubie feet s both produced and processed in the
sine Stile.
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Table 14, Natural Gas Liquids Proved Reserves, Reserves Changes, and Production, 1992
(Million Barrels of 42 U S Gallons)

Changes in Reserves During 1992

Published New Heservolr
Proved Revision  Aevision New Fleid  Dincoveries Proved
Ressrves Adjusiments Increases Docreases Extensions Discoveries (n Oid Flelds Production  Reserves
State and Subdivision 1231191 (+.2) (+) ) (+) +) (+) ) 12131/92
Alaska 380 0 10 3 7 0 0 7 347
Lower 48 States . . ... . . 7.104 226 796 642 183 20 64 746 7.104
Alabama 148 13 34 H 0 0 0 14 171
Arkansas 5 1 0 0 0 0 0 0 4
Calffornia 92 14 [} L} l 1 0 10 9
Coastal Ragion Onshare 12 A ! 1 0 0 0 1 10
Los Angalas Basin Onshore 4 1 1 0 0 0 0 1 5
San Juaquin Basin Onshote 7% 14 4 4 1 ' 0 ] as
State Offshore 1 0 0 0 0 0 0 0 1
Colorado fa7 4 LL] 14 7 4] 1 14 226
Florda 7 4] ? 0 0 0 0 | 8
Kansas 420 10 48 18 2 0 | 27 444
Kantucky 24 ? 2 0 t 4] 0 2 3
Louisiana 526 22 70 " 9 a 8 17 495
North %9 2 13 ? 2 0 0 9 80
Suuth Onshore 417 ? 46 L] 7 a a 60 380
Stule Offshore 50 13 B " 0 0 0 8 85
Michigan 12 9 0 14 ! 0 0 8 68
Minsissippi 10 0 ? 1 1 0 0 ! 9
Montana 14 A 0 0 ] o] 0 1 12
New Mexico 908 170 10 M ] 0 0 87 1,066
Ensal 204 28 39 21 2 0 0 J0 223
Wanl 707 142 N 13 ? 0 0 27 043
North Dakota 56 13} 8 7 4 0 0 6 64
Okinhoma é28 22 99 60 19 o] ] [ 629
Taxan 2493 L 244 208 100 s} 10 297 2402
RRC Distriet 1 1 L} 1 4 0 4] 0 |} 27
ARG Diatrict 2 Onahote = ? L] 8 L] 4] 3 15 80
RAC Distriet 3 Onshore 208 21 » " L] 1 2 40 211
RAC Distnet 4 Onshore 7 25 am 43 18 3 4 46 272
RAC Distriet § 71 ? i) 5 2 0 0 7 [A)
RRC Distriet 8 247 1t 10 30 ] 0 1 25 251
RAC District 78 82 4 1 1 0 0 0 10 68
RARC Distnet 7¢ 241 K7 78 19 h 1 0 24 209
RRC Distnct 8 477 ? 43 ] 12 0 0 Lt 444
RRC Distriet BA e ] 70 19 7 K| 0 0 Al 287
ARC Distnet 9 101 ;] 6 6 7 [« 0 13 9%
RAC Diatriet 10 156 [ 27 o 10 0 0 st} 336
State Ottshorn 3 0 0 1 0 0 0 0 4
Utah and Wyoming 748 N B 28 19 [¢ 8 47 660
Wasl Virginin 103 5 7 E} 1 § 0 7 97
Foaderul Ottshore 640 16 g 69 16 3 10 92 610
Pacilic (Calformng 16 L} 0 0 0 0 0 1 20
Gult of Maxico (Loutsianai® 548, 60 80 61 14 4 27 76 472
Gt of Mexicn (Taxuas) 79 19 16 a 3 1 3 14 18
Miscalianaoys? a 1 0 ' ) 0 0 0 a
0 64

U8 Total . . R 7.464 226 806 645 190 m 7.461

i
i

Yincludes Foderal alfshore Alabama

Pincludes Anzona, lllinors, Inciana, Maryland. Missoun. Nobraska, Nevada, New York. Ohio. Oregon Pennsylvamia. South Dakola,
Tenneosseo, and Virginia

Note Tha production estimates in this table are based on data roportad on Form ELA-23, “Annual Survoy o Domestic Ol and Gas
Resorves.” and Form EA-64A, "Annual Roport of the Ongin of Natural Gas Liquids Production * Thoy may diffor from the olfictal Energy
Information Administralion production data tor niatural gas and natural gas hquids for 1992 contained in the publicitions Patroleum Supply
Annual 1992, DOE/EIA-0340(92) und Nalural Gas Annual 1992, DC)E/?lAm:}ugz)

Source Enorgy Information Admimslration. Olfice of Oit and Gas

Energy Information Administration/U.8. Crude Ol!, Natural
48 Gas, and Natural Gas Liquids Reserves 1992 Annual Report




Table 16. Natural Gas Plant Liquids Proved Reserves and Production, 1892

(Million Barrels of 42 U S Gallons)

1902 1992
State and Subdivision Reserves  Production

Alaska . ... .. ... . A 347 27
Lower 48 States ............. 5878 590
Alabama . ... . o 53 4
Arkansas ... ... ... .. ... .. 2 0
California .. .. ... ... . 94 10
Coastal Region Onshore . . 9 1
Los Angeles Basin Onshore . . 5 1
San Joaquin Basin Onshore 79 8
Statg Offshorte ... .. . 1 0
Colotado .. ... ... .. . . 193 13
Florida. ... ... ... .. . 8 1
Kansas ... ... ... .. L 442 27
Kentucky . ........ ... .. 32 2
Louisiana . ... ... . .. .. .. 317 49
North .. ... .. ... o 41 6
South Onshora . ., . S 229 36
State OMshore ... ... .. .. . 47 7
Michigan .. .. .. ... .. - 52 8
Mississippi ... ... . .. .. 3 0
Montana ... ............ . 12 1
New Mexico .. ... .... .. .. . 994 53
East . ... ... .. .. ; 204 28

West .. . ... . . .. 790 25

3includes Federal Offshore Alabama.

1982 1992

State and Subdivision Reserves  Production
Nonth Dakota . ... .. .. . 54 5
Oktahoma ... . . .. .. 566 77
Texas .. ........ ... . ... 2,162 264
RRC Distriet v ... .. . . 24 4
RRAC District 2 Onshore .. 66 12
RRC District 3 Onshore . 172 32
RRC District 4 Onshore . . 207 35
RARC Distriets ... ... ... 56 5
RRC District 6 ‘ - 206 21
RRC District 78 . . L 67 10
RRC District 7C ... .. .. 266 23
RRC District 8 ... . o 426 50
RRC District 8A . . ... . . 257 21
RRC District9 ... .. .. ... o 89 13
RRC District 10 L 327 38
State Offshote . AU 1 0
Utah and Wyoming ... .. .. 497 32
West Virginia ... ... e 96 7
Federal Ofishore® . . ... L 295 48
Pacific (California) . . ... | o 15 1
Gult of Mexico (Louisiana)? . . . 246 41
Gulf of Mexico (Texas) ... .... 34
Mnscallanem_;sb . o 6 0
UsS.Total ............. 6,225 826

bmc‘udes Arizona, linois. Indiana, Matyland, Missoun, Nebraska. Nevada, New York, Ohio, Oregon. Pennsylvania, South Dakota,

Tannessee, and Virginia

Note The production estimates in this table are based on dala reported on Form EIA-23, "Annual Survey of Domestic Oit and Gas
Reserves,” and Form EIA-64A, “Annual Hoport of the Ongin of Natural Gas Liquids Production * They may differ from the offictal Energy
information Administration production data for natural gas plant iquids for 1992 contained in the publications Patroloum Supply Annual 1992

DOE/EIA-0340(92) and Natural Gas Annual 1992 DOE/EIA-0131(92)
Source Enoryy Information Admimistration Office of Oll and Gas

Lease Condensate

Proved Reserves

Table 16 presents the proved reserves of leise condensate,
as of December 31, 1992, by selected Suates and State sub-
divisions. Proved reserves of lease condensate tor the
United States were 1,226 milhon barrels, This was 18 nual-
Jion harrels or L4 percent lower than reported in 1991,

Production

Production of lease condensate was 147 mithon barrels, o
decrease of 6 million barrels, or 3 percent, trom 1991,

Reserves in Nonproducing Reservoirs

Lake crude oil and naturad gas, not all lease condensate
proved reserves were contaimed mereservoirs that were
producing during 1992, Proved reserves of 392 million
harrels of lease condensate, a 101 percent erease from
1991, were reported m nonproducing reservoirs, These
reserves were reported by Category T and Category 11
operitors, who collectively accounted tor more than 96
pereent of total lease condensate production. About 46 per-
cent of the nonprodocing Jease condenisate reserves were
focated in the Gull of Mexico Federal Ottshore,
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Table 16. Lease Condensate Proved Reserves and Production, 1992
(Milﬂ[_igr_j 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
Lower48States ............. 1,226 147 Oklahoma . .................. 63 8
Alabama .......... ... .. ... .. 118 10 Texas . ..o 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 "
San Joaquin Basin Onshore . . 4 0 RRC District 5. .. ... 16 2
State Offshore ... .. ........ 0 Q RRC District 6 . ............. 46 4
Colorado .................... 33 1 ggg g!s;"!ci ;g ~~~~~~~~~~~~ 2; ?
- istric
;':r:f:s """"""""""" : : RRC District 8 .. .. ... 18 2
""""""""""" RRC District8A . ............ 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® ... ....... ... 315 44
Mississippi .......... ....... 6 1 Pacific (California) . .......... 5 0
Montana ................. ... 0 0 Gulf of Mexico (Louisiana)® . .. 226 35
New Mexico ................. 72 4 Gulf of Mexico (Texas) ....... 84 9
East ... .............. ... 19 2 Miscellaneous? ... ...... .. ... 2 0
West ... 53 2 US.Total .....oovvvnernnnn.. 1,226 147

8Includes Federal Offshore Alabama.
Includes Arizona, lllinois, Indiana, Maryland, Missouri, Nebraska, Nevada, New York, Ohio, Oregon, Pennsylvania, South Dakota,
Tennessee, and Virginia.
Note: The estimates in this table are based on dala reported on Form EIA-23, "Annual Survey of Domestic Oil and Gas Reserves' 1992.

Source: Energy Information Administration, Office of Oil and Gas.
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Appendix A

Operator Data by Size Class

Appendix A presents for the first time a series of lables
that contain estimates of the proved reserves and produc-
tion of the top 2,500 oil and gas operators by operator
production size class. Operator ficld counts, the sum of the
number of ficlds that cach operator was active in, are also
presented. This Appendix will be a regalar feature of this
report. It documents changes in industry structure over the
past 5 years. In addition the tables show the volumetric
change and percent change from the previous year and
from 1988.

All companics operating in the United States that reported
production or reserves to EIA were ranked by production
size for each of the five years. Production was computed
as the sum of the barrel of oil equivalent of crude oil
production, lease condensate production, and wet gas
production for cach operator. The operators were then
placed in the following production size classes: 1-10, 11-
20, 21-100, 101-500, 501-2500, and all "other” active oil
and gas operators. The "other” class contains more than
20,000 small operators cach year. The production and
reserves of this class are estimated cach year from a
sample of approximately 8 percent of these operators.
Operators may change from one size class to another over
time. The 1-10 class always contains the 10 highest
producing operators cach year, but not necessarily the
same 10 operators cach year.

Natural Gas

Table A1 shows the natural gas proved reserves reported
by operator production size class for the years 1988
through 1992, Proved reserves are highly concentrated in
the larger operators. In 1992, the top 10 producing
operators had 429 percent of the proved reserves of
natural gas or 74 trillion cubic feet. The next 3 size classes
contain 10 operators, 80 operators, and 400 operators. Each
of these three classes had roughly comparable percentages
of the total gas reserves; 16,4, 22.2, and 10.5 percent. The
next 2,000 operators had only 4.3 percent of the gas reser-
ves and the "other” operators had 3.7 percent. The average
top 10 operator had more than 2,000 times the gas reserves
of the average operator in the "other” class, which contains
only small operators. The top 10 operators had an 11.6
percent decline in their natural gas proved reserves from
1988 to 1992, Without the top 10, the rest of the operators
had a 6.6 percent increase from 1988 o 1992, From 1988
o 1992, total U.S. natural gas proved reserves only

declined 2.1 percent. In 1992, the top 10 operators’ natural
gas reserves declined 3.9 percent. The rest of the operators
had a 1.0 percent increase from 1991 to 1992, Most of the
increase came trom the second tier of operators, class 11-
20. These operators increased their gas proved reserves 5.9
pereent in 1992, and had a 41.9 percent increase from
198K 10 1992, A large part of this increase resulted trom
acquisitions of reserves from other operators.

Table A2 shows the natural gas production reported by
operator production size class for 1988-1992. Gas produc-
tion is less concentrated than gas reserves. In 1992, the top
10 operators had 36.2 percent of the production of natural
gas or 6.6 trillion cubic feet, while having 42.9 percent of
the proved reserves. The next 3 size classes had roughly
comparable percentages of the gas production: 16.7, 25.1,
and 13.2 pereent. The next 2,000 operators had only 5.3
percent of the gas production and the "other” operators had
3.4 percent, The average top 10 operator had more than
2,000 times the gas production of the average operator in
the "other” class. The top 10 operators had a 7.1 pereent
decline in their natural gas production from 1988 to 1992,
Without the top 10, the rest of the U.S. operiators had o
13.0° percent increase from 1988 to 1992, Towl U.S.
natural gas production increased 4.8 percent from 1988 1o
1992, Gas production from the top 10 declined 2.7 percent
in 1992, while the rest of the operators had a 1.6 percent
increase. Most o the increase came from the second tier of
operators, class 11-20. These operators increased their gas
production 5.3 percent in 1992, and had a 30.4 percent in-
crease from 1988 1o 1992,

Crude Oil

Table A3 shows the crude oil proved reserves reported by
operator production size class for 1988-1992, The 20
fargest oil and gas producing operators in 1992 had 75.8
percent of U.S. proved reserves of crude oil, as opposed to
natural gas, where 59.3 percent of the total is operated by
these same producers. These operators had concentrated
their U.S. operations on fewer fields and focused more of
their resources on foreign operations, The top 10 operators
had a 6.5 percent decline in their domestic proved reserves
ol crude oil during 1992, while the rest of the operators
had a 2.0 percent increase. Proved reserves of crude oil are
more concentrated than those of natural gas. The top [0
operators had 66.3 perceni of the U.S. proved reserves, or
15.7 billion barrels, in 1992, While both oil and gas reser-
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ves are concentrated m the Targer operators, this mduastry s
no where near as coneentrited as most major U180 m-
dustries, for example, the automobile industrs. The 11-20
clss and the SO operators i the 21100 class had 9.5 per-
cent and 100 percent of LS, proved reserves of crude oil,
The next 400 operitors had onty 6.2 percent of the total
and the next 2000 operators i class S01-2.500 had 4.7
percent. The operators i the "other™ class had only 3.4
percent of ULS. proved reserves of erude ol The average
top 10 operator had almost 4,000 times the il reserves ot
the average operator i the "other” class. The top 10 class
hid s 1922 percent dechine i ther crade ot proved reser-
ves from TUNX 1o 1992 Ther reserves dechined 0.5 pereent
1992 U8 proved reserves of crude oil dechned by 1105
pereent from 1988 o 1992 and dechined 3.8 percent an
P02 Without the top 10, the rest of the U8 operators
hid a0 8.9 pereent mercise from 198819920 The rest of the
operators also had a 2-pereent inerease i crude ol proved
reserses i 19920 The Targe mdependents, the 8O operators
i production size Cliss 21- 100, accounted for most of the
mcrease. These operators had o 40,7 percent aincrease m
therr onf reserves during the 1USK-1992 penod. A substin-
tal portion of this anerease came [rom: property acyuist-
tons, Size class 101500 had an 189 percent increase
proved reserves of crude onl from 198K to 1992, Duning the
TOSN-TU92 penod. many - opertors boughte sold. and
restructured the properts positions,

Table A4 shows the crude ol production reported by
operator production size cliass for JOSS- 19920 The 20
Fargest ot and gas producing operators 1 1992 hid 64,0
pereent of U8, prodacton of crude oil as apposed o
natural gas where S2.9 percent of the ot s operated by
these same operais, The top 10 had i 5.6 pereent decline
- ther domestie production of crude ot durning 1992,
while the rest of the operators had o 2.1 percentmcrease,

Production of crude o1l s more concentrated i the farge
operators than s tor nataral gas, The top 10 class had

S9.6 percent of ULS. producton, or 1.5 hithion barrels, in
1992 The 11-20 class and the 8O operators i the 21-100
clitss had 9.4 pereent and 111 pereent of ULS. production
of crude ol The next 400 operators had only 8.7 percent
of the total and the next 2,000 operators i cliess 501-2,500
had 0.3 percent. The more than 20000 operators in the
“other” class had onfy 4.9 pereent of the ULS. production
ol crude o1l The average top 10 operitor had about 2,500
nmes the ol producton of the average operator in the
“other™ class. The top 10 had a0 20.5 pereent decline m
thewr otl production from 1988 10 1992, Their production
also dechned S.6 percent i 1992 ULS production of crude
oil dechned by 1310 percent trom 1988 o 1992 and
dectined 2.6 percent in 1992 Without the top 10, the rest
of the ULS, operators had a 1.0 percent inerease from 1988
to 1592, The rest of the operators also hid an increase in
crude onl production of 21 pereent i 19920 The large m-
dependents, the 80 operators i production stze class 21-
100, accounted for most of the mcerease. These operators
had a 214 percent increase in thetr ol production during
the TUXX-1992 penaod. A substantial portton of this inerease
came from property acquisitions. Si2e class 101-500 had a
F6.9 percent iercase i production of crude otl from 9YSX-
fo92,

Large operitors produce ol and gas m o large number of
ficlds, In 1992, the average top 10O operator wis active in
ST nields. In aggregate, the op 10 had an operator field
count of 3514 (Table AS) Operators report field fevel m-
formation on Form ETA-2341 therr produchon of crude ol
exceeds 00,000 harrels per year or maturid gas production
eveeeds 2 bilhon cubie feet per yvear, or hoth, During the
TOSN-1992 penod. the operator ticld count dropped . by
6,730, or 210 percente white i 1992010 dropped 5.6 per-
cent or LA93 tields, For the top 10 operitors during the
TUXX-1U92 penodd, the operitor tield count dropped 51,2
pereent. [t dropped 178 pereent i 1992,
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Table A1, Natural Gas Proved Reserves, Wet After Lease Separation, by Operator Production Size Class,
1988-1992
(Billion Cubic Feet at 14.73 psia and 60" Fahrenheit)

1991-1992 1988-1992 1992 Average
Volume Volume Reserves
and and per Operator
Percent Peroent (miilion
) 8I§! ?un N 1_988 19§9 1990 1991 1992 Chungty ch',',‘?'_' cqb§9 '_ul)r
Class 1-10 84,140 60,608 80,373 77,393 74,350 -3,043 -9,790 7.434,985
Percent of Total 47 5% 45.9% 45 3% 44 1% 42.9% -3.9% -11.6%
Class 11-20 20,045 23,883 26,809 26,861 28,442 | 1,581 8,397 2,844,158
Percent of Total 11.3% 13.6% 15.1% 15.3% 16.4% | 5 9% 41.9%
Class 21-100 40,368 37.802 36.468 38,415 38,417 2 -1,951 480,207
Percent of Total 22.8% 21.5% 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% 11.0% 10.5% -5.6% -2.9%
Class 501-2,500 8,068 7.740 7.885 7,245 7,468 223 -600 18,669
Parcent of Total 4.6% 4.4% 4 4% 4.1% 4.3% 31% -7.4%
Class Other 5570 6,167 6,506 6,066 6,366 300 796 3,183
Percent of Total 3.1% 35% 3.7% 35% 3.7% 4.9% 14.3%
Category | 146,417 145,451 145,687 145,172 144,335 -837 -2,082 919,330
Percent of Total 82.7% 82.9% 82.0% 82.8% 83.3% -0.6% -1.4%
Category 11 16,694 15,502 17,602 16,219 16,020 -199 -674 33,375
Percent of Total 9.4% 8.8% 9.9% 9.3% 9.2% | -1.2% -4.0%
Category i 13,888 14,475 14,287 13,934 12,954 ; -980 -934 552
Percent of Total 7 8% 8.3% 8.0% 7.9% 7.5% | -7.0% -6.7%
Yotal Published 176,999 175,428 177,576 175,325 173,308 “ 2,016 -3,600 7,189
Percent of Total 100.0% 100.0% 100.0% 100.0% 100.0% 1.1% 2.1%
Source Energy Information Administration. Oftice of Oil and Gas
Energy Information Administration/U.S. Crude Oil, Naturs| 86
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Table A2. Natural Gas Production, Wet Atfter Lease Separation, by Operator Production Size Class,
1988-1992
(Billlon Cubic Feet at 14.73 psia and 60° Fahrenhelt)

19911992 1988:1802 1992 Average
Volume Volume Production
and and per Operator
Percent Percent (million
Class 1903_»_. 1981 o 1990 o 1991 o 1992 Change Change cubic fest) ,
Class 1-10 7,131 7,030 6,904 6,808 6,626 -182 -505 662,607
Percent of Total 40.8% 39.6% 38.3% 37.8% 36.2% -2.7% T A%
Class 11-20 2,344 2,545 2,815 2,902 3,057 165 713 305,660
Percant of Total 13.4% 142 15.6% 16.1% 16.7% 5.3% 30.4%
Class 21-100 4104 4,28, 4,374 4,408 4,595 187 491 57,439
Percent of Total 23.5% 24.1% 24.3% 24.5% 25.1% 4.2% 12.0%
Class 101-500 2,357 2,369 2,460 2,390 2,422 32 65 30,271
Percent of Total 13.5% 13.3% 13.7% 13.3% 13.2% 1.3% 2.8%
Class 501-2,500 1,022 o7 920 960 977 17 -45 2,443
Percent of Total 5.9% 5.5% 51% 5.3% 5.3% 1.8% -4.4%
Class Other 508 550 533 544 627 82 119 314
Percent of Total 2.9% 3.1% 3.0% 3.0% 3.4% 1.5% 23.4%
Category | 13,714 14,084 14,287 14,454 14,792 338 1,078 94,215
Percent of Total 78.5% 79.3% 79.4% 80.2% 80.8% 2.3% 7.9%
Category 11 2,264 2,081 2,249 2,156 2,033 <123 -231 4,234
Percent of Total 13,0% 11.7% 12.5% 12.0% 1.1% -5.7% -10,2%
Category I 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 18,304 292 838 758
Percent of Total 100.0% 100.0% 100.0% 100.0% 100.0% 1.6% 4.8%

Source Energy Information Administration, Otfice of Oil and Gas
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Table A3. Crude Oil Proved Reserves by Operator Production Size Class, 1988-1992
(Million Barrels of 42 U.S. Gallons)

1991-1992 1088-1992 1992 Average
Volume Volume Reserves
and and per Operator
Percent Percent (thousand
_Ciess 1988 1989 1990 191 1902 Change  Change barrels)
Class 1-10 19,466 19,085 18,639 16,826 15,733 -1,092 -3,733 1,673,300
Percent of Total 72.8% 72.0% 71.0% 68.2% 66.3% -8.5% -19.2%
Clags 11-20 2,438 2,398 1,892 2,247 2,250 3 -188 225,014
Percent of Total 9.1% 9.0% 7.2% 9.1% 9.5% 0.1% 2.7%
Class 21-100 1,615 1,735 2,329 2,265 2,370 108 755 29,622
Percent of Total 6.0% 6.5% 8.9% 9.2% 10.0% 4.6% 46.7%
Class 101-500 1,236 1,295 1,397 1,434 1,469 35 233 18,368
Percent of Total 4.6% 4.9% 5.3% 5.8% 6.2% 2.4% 18.9%
Class 501-2,500 1,168 1,096 1,212 1,133 1,108 -25 -60 2,769
Percent of Total 4.4% 4.1% 4.6% 4.6% 4.7% -2.2% 5.1%
Class Other 202 893 788 779 815 36 -87 408
Parcent of Total 3.4% 3.4% 3.0% 3.2% 3.4% 4.6% -9.6%
Category | 23,797 23,365 23,209 21,714 20,767 -947 -3,030 132,276
Pearcent of Total 88.7% 88.2% 88.4% 88.0% B87.5% -4 4% 12.7%
Category II 1,057 1,056 1,057 1,099 1,142 43 85 2,379
Percent of Total 3.9% 4.0% 4.0% 4.5% 4.8% 39% 8.0%
Category Il 1,871 2,079 1,088 1,869 1,836 -33 -135 78
Percent of Total 7.3% 7.8% 7.6% 7.6% 1.7% -1.8% -8.8%
Total Published 26,825 26,501 26,254 24,682 23,745 -937 -3,080 088
Percent of Total 100.0% 100.0% 100.0% 100.0% 100.0% -3.8% -11.8%
Source Energy Information Administration, Office of Oil and Gas
Energy Information Administration/U.8, Crude Oil, Natural §7
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Table A4. Crude Oll Production by Operator Production Size Class, 1988-1992
(Million Barrels of 42 U.S. Gallons)

1991.1992  1988-1992 1002 Average
Volume Volume Production
and and pet Operator
Peroent Percent (thousand
Class  fes 19 1990 W1 1992 Change  Chango barrele)
Class 1-10 1,833 1,683 1,574 1,544 1,458 -86 -375 145,825
Parcent of Total 85.2% 65.1% 62.8% 61.5% 59.6% -5.6% -20.5%
Class 11-20 2b5 235 215 218 231 13 -24 23,113
Percent of Total 9.1% 9.1°% 8.6% 8.7% 9.4% 6.0% -9.4%
Class 21-100 224 227 244 257 272 16 48 3,406
Percent of Total 8.0% 8.8% 9.7% 10.2% 11.1% 5.8% 21.4%
Class 101-500 183 175 195 211 214 3 N 2,677
Parcent of Total 6.5% 6.8% 7.8% 8.4% 8.7% 1.4% 16.9%
Class 501-2,500 173 159 165 169 153 -186 -20 383
Percent of Total 6.2% 6.1% 6.6% 6.7% 6.3% -9.5% -11.6%
Class Other 142 107 112 113 17 4 -25 58
Parcant of Total 5.1% 4.11 4.5% 4.5% 4.8% 3.5% -17.6%
Category | 2,346 2,159 2,075 2,068 2,022 -46 -324 12,879
Parcent of Total 83.5% 83.5% 82.8% 82.3% 82.7% -2.3% -13.8%
Category Il 164 150 149 167 162 -5 -2 339
Parcent of Total 5.5% 5.5% 5.6% 6.3% 8.6% -3.0% -1.2%
Catagory 1] 301 277 281 277 262 -15 39 11
Parcant of Total 10.1% 10.1% 10.6% 10.4% 10.7% -5.4% -13.0%
Total Published 2,811 2,686 2,606 2,612 2,448 68 366 101
Percent of Total 100.0% 100.0% 100.0% 100.0% 100.0% -2.6% -13.0%

Source. Energy Information Administration, Office of Ot and Gas)
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Table AS. Operator Field Count by Operator Production Size Class. 1988-1992

1991-1092 1988-1002 1992 Avarage
Number of  Number of Number

Percent Percent of Flelds
~ Class 1968 1989 1990 1991 1992 Change Change pet Class

Class 1-10 7.198 6,661 5272 4,276 3514 -762 -3,684 351
Parcent of Total 22 4% 21.4% 19.1% 16.9% 13.9% 17 8% -51.2%

Class 11-20 3,393 3,194 2.987 3,069 2,889 -180 -504 289
Percent of Total 10.6% 10.3% 10.8% 11.4% 11.4% -5.9% -14.9%

Class 21-100 8,463 8,736 7.100 7,462 7,190 272 -1,273 90
Percant of Total 26,4% 28.1% 25.8% 27.8% 28.4% -3.6% 16.0%

Class 101-500 12,447 12,345 11,699 10,884 10,942 58 -1,505 27
Parcent of Total 38.8% 39.7% 42 5% 40 6% 43.2% 0.5% 121%

Rest 1,833 1,314 1,628 1,725 1,951 226 118 14
Percent of Total 5.7% 4.2% 5.9% 6.4% 7.7% 13.1% 6.4%

Category | 19,690 19,493 16,850 16,258 15,429 -829 4,261 98
Percent of Total 61.4% 62.7% 81.2% 60.6% 60.9% H51% -21.6%

Category I 12,381 11,683 10,701 10,578 9912 -664 -2,489 20
Percent of Total 386% 37.3% 38.8% 39.4% 39.1% -6.3% -19.9%

Total 32,07 31,076 27,581 26,834 25,341 -1,403 -6,730 39
Percent of Total 100% 100% 100% 100% 100% -8.60% -21.00%

Note Includes only those operators who produced 400,000 barrels of ctude oil or 2 billon cubic foot of natural gas, or both. during
the report year

Sourca Energy Information Administration, Office ot Oif and Gas
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Appendix B

Top 100 Oil and Gas Fields for 1991

For several yeurs before 1980, the Amencan Petroleum in
stitute published lists of the Targest onl fiekds i s annual
report. {261 Until 19920 the  Eoergy  Information
Administration (ELA)Y had not produced a similar histing tor
cither oil or gas fields. Such hists now appear as Tables B
and B2 of this Appendin. They contin estinuites of the
proved  reserves. cumulbattve production, and  dlumate
recovery of the wop 100 ol and gas Tields, The ficld name,
location, year of discovery, and an estmate of 1991 annual
production are also provided. Where two or more States
are listed, the fickt name showan i< that recognized by the
first histed State, which also contains the Largest part ol the
total hydrocarbons in the hicld, The addiional States listed
may recogiize an altermatve field name. A list of ol U8,
oil and gas fields that cross State boundaries 15 included in
the annual EIA report Ol and Gas Fretd Code Master L,
published cach year,

The top 100 field has Tag one year bebind the report data
on which this publication focuses, This Tag reflects the
analysis needed to estmate field wotals beyond that which
is associuted with preparation of the annual reserves report.
There were two ditficulties encountered in constructing the
lists. The fiest was that Form EIA-23 sarvey data, from
which the National and Sute estimates are derived, do not
always provide Hield wtals, nor do they show the degree ol
ficld coverage wnned by the survey. The second is that
there i a0 signtfcantly  greater chance of - releasing
proprictary data when presenting ficld-by-Lield statisties, as
compared to State and State Subdivision statisues,

The coverage problem was solved by using an E1A daw
buse system, the Oil and Gas Integrited Field File
(OGIFE) System. It matches tickds reported i Form BIA-
23 with two oil and gas data bases acquired from Dwight's
Encrgyduta, Inc., ol Richardson, Texas. The measure ol
Form EIA-23 coverage for a given Lield s determimed by
comparing the volumes of ol and gas annual production
available from cach source, One of several methods ol im-
puting the reserves assocted with production missed by
Form EIA-23 s carned out when necessary. The resultant
total field reserves estimates are then subjected © small
adjustments o foree the fiekd totals within a Stae 10 sum
to those reported by EIA, The oil field production and
reserves data include both crude oil and lease condensate,
The gas field production and reserves dita are wet, after
lease separation,

The OGIFE data base system contained information: on
more than 45000 hiekds i 1991, 1048 also being used
preparation of o series of special reports ustrating
selected ol and gas distnbutions not found in the annual
ol and gas reserves report. Three reports have alreads
been published: 8 Oil and Gas Reserves by Year of Dy
covery 2510 Geologr Dostmbutions of U8 i and
Gas {20} and Larcest 008 O and Gas Field (281 The
latter pubhcation s the newest e the series and - was
released m July 1993 This report identities the largest one
percent of LES, o and gas fields and thewr general Toca
ton, year of discosery, and approvimate national rankings
i severd size categores including proved cremaming and
ceonomically recoverabler reserves and annual production,
The report also presents the proportions o the national
crude oil and naaral gas proved reserves and production
that are ainbutable 1o the Largest tields, Nearly two-thirds
ol the remaning domesne cride ol proved reserves are
found m the targest 100 o reserves Hields, ULS, natural gas
proved reserves are not acarly so concentrated, as 48 per
centare contained 1 the wop 100 gas reserves fickds,

Table BI shows the top 100 od fields i the United States
as of December 3, 1991 Although there s considerable
grouping of fickd-level statstics within the tables, rough
magnitudes can be estumated tor the proved  reserves,
cumulative production, and ultimate recovery of  most
ficlds, Because many of the fields i the 1op 100 group are
operated by only one or two operators, otals for proved
reserves dre grouped as wop 10 1op 20, top 50, and top 100
o avoid disclosing proprictary data. The top 100 oil hehds
accounted for 66 percent of total proved oil reserves and
S pereent of total ol production in the Umited Sttes i
1991,

Table B2 shows the top 100 gas fields in the United States
as of December 31 1991 The wp 100 gas fickds show fess
concentration than the top 100 ol tields, Many, but not all,
of the same ficlds are i both ables. A< an example, the
top gas tickd, Hugoton Gas Area, 18 not in the oil table,
The top 100 gas hields accounted tor 45 percent ol 1ol
proved gas reserves and 28 percent of total gas production
in the United States i 1991,

Table B3, Histonical Production for the Top 100 Onl Fields
TIRZ-1991 and Table B4, Hiswnical Production for the
Top 100 Natural Gas Fields 19821991 have been added
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this year. They reflect the production for the fast 10 years
for the same groups of fields shown in Tables B1 and B2,

While these are the 100 Jargest ol and gas ficlds in terms
ol 1991 proved reserves, therr production was smaller than
the production of the top 100 fields ranked by production,
In Tables B3 and B4 there are 6 oil and § gas ficlds which
had no production in 1991, In most cases their production
started in 1992, The top 100 ol Tiekds accounted for 53
pereent of total ol production in the United States in 1991,

The same group of fickds accounted for 81 pereent of the
total oil production in 1982,

The top 100 gas hields accounted for 28 percent of total
gas production in the United States in 1991 However, the
same growp of Felds only acconnted for 21 pereent of the
ot gas production in 1982, Between 1982 and 1991,
crude oil production in the 1991 top 100 oil fields dropped
1 pereent. In contrast, natural gas production in the op
100 gas fields jumped 32 pereent over the same period,

Energy Information Administration/U.8. Crude Oil, Natural
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Table B1. Top 100 U.S. Oil® Fields as Ranked by Production within Proved Reserves Group, 1991

{Million Barrels of 42 U.S. Gallons)

Proved Reserves Annual Cumulative Ultimate
Discovery 12/31/91 ProductionTProduction Recovery

Field Name Location Year Rank Group Rank Volume 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 4 551 18 11-20
Kern River CA 1899 1-10 5 447 8 1-10
Endicott AK 1978 1-10 6 413 175 51-100
Elk Hills CA 1919 1-10 8 26.4 13 11-20
Wasson TX 1937 1-10 11 246 5 1-10
Yates > 1926 1-10 13 200 10 1-10
Slaughter X 1937 1-10 15 17.3 12 11-20
Top 10 Volume Subtotal 9,765.7 882.7 17,789.5 27,565.2

Top 10 Percentage of U.S. Total 37.7% 32.6% 11.0% 14.6%
East Texas X 1930 11-20 7 335 2 1-10
Wilmington CA 1932 11-20 10 248 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 20 138 41 21-50
Rangely Cco 1902 11-20 21 12.8 21 11-20
Hondo PF 1969 11-20 32 7.7 239 51.100
Point Arguello PF 1981 11-20 52 55 > 1,000 101-200
Point Mcintyre AK 1988 11-20 - o} - 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
Sho-Vel-Tum OK 1905 21-50 16 16.5 7 1-10
Seminole X 1936 21-50 17 16.3 44 21-50
Bay Marchand Blk 2 GF & LA 1949 21-50 19 13.8 22 21-50
Coalinga CA 1887 21-80 22 124 20 11-20
Cymric CA 1916 21-50 23 10.4 115 51-100
Salt Creek TX 1942 21-50 24 95 84 51-100
Vacuum NM 1929 21-50 25 87 49 21-50
McElroy ™ 1926 21-50 26 8.4 34 21-50
Green Canyon Blk 65 GF 1983 21-50 27 8.2 > 1,000 301-400
South Pass SA Bik 89 GF 1969 21-50 28 82 246 101-200
Lost Hills CA 1910 21-50 30 8.0 138 51-100
Fullerton TX 1942 21-50 33 75 67 51-100
Milne Point AK 1982 21-50 36 75 932 201-300
Mississippi Canyon Blk 194  GF 1975 21-50 42 6.3 216 101-200
Ventura CA 1916 21-50 43 6.2 15 11-20
Howard-Glasscock X 1925 21-50 48 58 53 51-100
Robertson North TX 1956 21-50 50 57 312 101-200
Greater Aneth uTt 1956 21-50 54 54 65 51-100
Prentice TX 1950 21-50 57 53 160 101-200
Beta PF 1976 21-50 68 4.2 486 101-200
Wasson 72 TX 1940 21-50 74 39 264 101-200
Huntington Beach CA 1920 21-50 76 38 11 11-20
San Ardo CA 1947 21-50 82 3.7 52 21-50
Elk Basin WY & MT 19156 21-50 103 3.0 43 21-50
Main Pass SA Blk 299 GF 1967 21-50 110 2.8 414 201-300
Eunice Monument NM 1929 21-50 146 2.2 64 51-100
Arroyo Grande CA 1906 21-50 525 06 > 1,000 301-400
Garden Banks Blk 426 GF 1087 21-50 - 0 - 201-300
Viesca Knoll Blk 990 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. Oli® Flelds as Ranked by Production within Proved Reserves Group, 1991

(Continued)

(Million Barrels of 42 U.S. Gallons)

Field Name

__Location

Giddings

High Island SA Blk A573
South Pass Blk 61
Kelly-Snyder

McArthur River

Oregon Basin
Panhandle

Eugene Island SA Blk 330
West Delta Blk 30
Anschutz Ranch East
Means

-Hawkins

Hobbs

South Marsh Is SA Blk 130
Goldsmith

Tom OConnor

Point Pedernales
Stephens County Regular
Hartzog Draw

Jay

Port Hudson

Salt Creek

Bluebell

Dollarhide

Wattenberg

South Pass Blk 27

Dos Cuadras

Foster

Welch

Pennel

Belridge North

Kern Front

Middle Ground Shoal
Anton-Irish

Chunchula

Cedar Lake

Mabee

Granite Point
Brea-Olinda

Maljamar

McKittrick

TXL

Cat Canyon

Pegasus

Placerita

Drinkard

Monument

Mississippi Canyon Blk 109
Ewing Bank Blk 873
Niakuk

X
GF

GF & LA
X

AK

wy

TX

GF

GF

uT 8 WY
TX

X

NM

GF

X

TX

PF

TX

wy

FL & AL
LA

wy

ut

TX & NM
co

GF & LA
PF

TX

X

MT

CA

CA

AK

X

AL

X

TX

AK

CA

NM

CA

TX

CA

TX

CA

NM

NM

GF

GF

AK

Discovery
NYear

1960
1973
1955
1948
1965
1912
1910
1971
1949
1979
1934
1940
1928
1973
1935
1934
1983
1915
1976
1970
1977
1889
1949
1945
1970
1954
1968
1932
1942
1955
1912
1925
1963
1944
1974
1939
1944
1965
1897
1926
1887
1944
1909
1948
1920
1944
1935
1984
1991
1984

Top 100 Volume Subtotal

Top 100 Percentage of U.S. Total

Proved Reserves Annual Cumulative Ultimate
12/31/91 ProductionTProduction Recovery
_Rank Group _ Rank " ""Volume = Rank Rank Group
51-100 12 209 103 51-100
51-100 29 80 446 301-400
51-100 34 75 140 101-200
51-100 35 758 9 11-29
51-100 38 7.4 40 21-50
51-100 39 67 54 51-100
51-100 41 6.6 6 1-10
51-100 44 60 77 51-100
51-100 45 6.0 47 21-50
51-100 46 59 277 201-300
51-100 47 58 114 101-200
51-100 49 57 19 21-50
51-100 51 56 74 51-100
51-100 53 54 191 101-200
51100 55 54 26 21-50
51-100 56 53 24 21-50
51-100 59 50 807 401-500
51-100 60 50 100 51-100
51-100 71 4.1 352 201-300
51-100 73 39 51 51-100
51-100 78 3.8 636 401-500
51-100 81 38 30 21-50
51-100 84 37 221 101-200
51-100 89 34 106 51-100
51-100 90 3.3 913 301-400
51-100 98 3.1 66 51-100
51-100 100 31 118 101-200
51-100 101 3.1 91 51-100
51-100 108 29 190 101-200
51-100 109 2.8 353 201-300
51-100 117 2.7 299 201-300
51-100 119 2.7 156 101-200
51-100 120 2.7 170 101-200
51-100 121 2.7 153 101-200
51-100 127 25 525 301-400
51-100 128 25 333 201-300
51-100 138 2.3 295 201-300
51-100 165 2.1 237 201-300
51-100 193 1.7 58 51-100
51-100 213 1.6 111 101-200
51-100 224 1.5 88 51-100
51-100 237 1.4 92 51-100
51-100 254 1.3 81 51-100
51-100 272 1.2 189 101-200
51-100 389 0.8 545 301-400
51-100 565 0.5 329 201-300
51-100 > 1,000 0.2 127 101-200
51-100 > 1,000 0.1 > 1,000 801-900
51-100 - 0 - 501-600
51-100 0 - 501-600
17,063.5 1,434.2 52,329.8 69,393.3
65.8% 53.0% 32.2% 36.9%

Includes lease condensate.

- = Not Applicable.

Note: Fields are grouped in “proved reserves rank groupc" and then listed within that

production rank. The U.S. total production estimate in this table is from the official Ener:
oil and lease condensate for 1991 contained 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, Office of Oil and Gas.
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Table B2. Top 100 U.S. Gas® Fields as Ranked by Production within Proved Reserves Group, 1991

(Biliion Cubic Fest)

Proved Reserves Annuai Cumulative Ultimate
Discovery 12/31/91 Production Production Recovery
Fleld Name _ Location ~ Year ~ Rank Group  Rank Volume  Rank _Rank Group
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 X 1918 1-10 6 164 .4 2 1-10
Mocane-Laverne Gas Area OK& KS&TX 1946 1-10 7 1450 7 1-10
Panoma Gas Area KS 1956 1-10 9 108 8 52 21-50
Wattenberg CcO 1970 110 14 877 1567 51-100
Red Oak-Norris OK 1910 1-10 21 682 91 21-50
Top 10 Volume Subtotal T T T 39,7703 T 0127 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 X 1963 11-20 16 86.2 12 11-20
McArthur River AK 1965 11-20 26 612 280 101-200
Cook Inlet North AK 1962 11-20 38 447 125 51-100
Elk Hills CA 1919 11-20 39 438 106 51-100
Beluga River AK 1962 11-20 49 385 343 51-100
Fogarty Creek wy 1976 11-20 79 31.4 821 101-200
Lake Ridge wy 1981 11-20 281 1256 > 1,000 101-200
Northwest Gulf AL & GF 1983 11-20 > 1,000 27 > 1,000 101-200
North Central Gult AL & GF 1985 11-20 00 - 201-300
Top 20 Volume Subtotal o 48,295.6 2,465.5 104,535.9 153,031.5
Top 20 Percentage of U.S. Total 27.7% 13.2% 12.9% 16.5%
Wilburton OK 1941 21-50 10 103.9 86 51-100
Whitney Canyon-Carter Crk WY 1978 21-50 1 100.9 150 51-100
Kinta OK 1914 21-50 12 941 38 21-50
McAllen Ranch X 1960 21-50 16 81.6 113 51-100
Lake Arthur South LA 1956 21-50 17 80.1 270 101-200
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 X 1950 21-50 24 61.9 68 51-100
Boonsville > 1945 21-50 27 58.0 27 21-50
Vermilion Blk 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 49.0 278 101-200
Sawyer TX 1960 21-50 37 454 182 51-100
Brown-Bassett TX 1953 21-50 42 435 58 51-100
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 Bay-Mary Ann AL 1979 21-50 100 26.2 > 1,000 201-300
Natural Buttes uTt 1940 21-50 116 234 438 201-300
Madden WY 1968 21-50 131 214 408 101-200
Wzsson T 1937 21-50 143 19.9 93 51-100
Lisbon uT 1960 21-50 148 19.7 391 101-200
Hondo PF 1969 21-50 183 16.7 > 1,000 201-300
Mississippi Canyon Blk 194 GF 1975 21-50 286 123 499 201-300
Blanco South NM 1951 21-50 288 12.2 110 51-100
Anschutz Ranch East UT & WY 1979 21-50 467 82 > 1,000 201-300
Fairway AL 1986 21-50 > 1,000 34 > 1,000 201-300
Gurnee Coal Degas AL 1990 21-50 > 1,000 0.7 > 1,000 201-300
Bon Secour Bay AL 1983 21-50 - 0.0 - 201-300
Garden Banks Blk 426 GF 1987 21-50 - 0.0 - 301-400
Green Canyon Blk 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. Gas® Flelds as Ranked by Production within Proved Reserves Group, 1991

(Continued)

(Billion Cubic Feet)

Proved Reserves Annual Cumulative Ultimate

Discovery 12/31/91 Production Production Recovery

Fleld Name Locatlon Year Rank Group Rank “Volume Rank Rank Group

Giddings TX 1960 51-100 13 92.1 88 51-100
Tiger Shoal GF 1958 51-100 19 77.7 23 11-20
Golden Trend OK 1945 51-100 20 68.6 8 1-10
La Perla Ranch X 1976 51-100 23 636 447 301-400
Sooner Trend OK 1938 51-100 25 617 10 11-20
South Timbalier Blk 172 GF 1965 51-100 29 56.3 73 51-100
Matagorda Island Blk 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 Blk A573 GF 1973 51-100 36 46.3 334 201-300
Puckett > 1952 51-100 41 436 14 11-20
Matagorda Island Blk 623 GF 1980 51-100 47 38.9 591 201-300
Sho-Vel-Tum OK 1905 51-100 50 38.4 122 101-200
Chalkley LA 1938 51-100 57 37.7 321 101-220
Cheyenne West OK 1971 51-100 59 371 275 201-300
Ozona TX 1953 51-100 60 359 196 101-200
Indian Basin NM 1963 51-100 61 358 80 51-100
Eumont NM 1929 51-100 62 355 47 21-50
High Island SA Blk A571 GF 1974 51-100 63 34.7 295 201-300
Ship Shoal Blk 176 GF 1956 51-100 64 345 79 51-100
Port Hudson LA 1977 51-100 65 345 448 301-400
Waskom TX & LA 1916 51-100 67 331 63 51-100
Bruft WYy 1974 51-100 69 329 765 301-400
Carpenter OK 19561 51-100 70 328 435 201-300
Reydon OK 1962 51-100 73 321 212 101-200
Panhandle X 1910 51-100 75 316 49 21-50
Eugene Island SA Blk 330 GF 1971 51-100 78 31.4 67 51-100
Conger TX 1973 51-100 83 31.0 328 201-300
Panola South OK 1990 51-100 84 30.3 > 1,000 401-500
Garden Banks Blk 236 GF 1977 51-100 91 283 > 1,000 301-400
Kuparuk River AK 1969 51-100 95 27.2 680 201-300
South Pass SA Blk 89 GF 1969 51-100 08 26.5 694 201-300
Main Pass Blk 41 GF 1956 51-100 106 255 115 101-200
Opelika > 1937 51-100 124 223 95 51-100
Laredo ™ 1973 51-100 125 223 224 101-200
Painter Reservoir WY 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 X 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 98 418 301-400
Lake Pagie LA 1958 51-100 396 9.6 94 51-100
Anahuac X 1935 51-100 445 85 192 101-200
Whelan TX 1937 51-100 642 58 493 301-400
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 WYy 1924 51-100 989 36 99 51-100
Robinsons Bend Coal Degas AL 1985 51-100 > 1,000 1.1 > 1,000 501-600
Mississippi Canyon Blk 397  GF 1084 51-100 - 0.0 - 501-600
Top 100 Volume Subtotal 79,348.2 5,236.7 175,836.8 255,185.0

Top 100 Percentage of U.S, Total 45.3% 28.0% 21.6% 25.8%

3Wet after lease separation.

- = Not Applicable.

Note: Fields are grouped in "proved reserves rank groups” and then listed within that
production rank. The U.S. total production estimate in this table is from the official Energy

roup in ascending order by National 1991 annual
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 Information Administration, Office of Oil and Gas.
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Table B3. Annual Production, 1982-1991, for the Top 100 U.S. OI1® Fields in 1991
(Million Barrels of 42 U.S. Gallons)

State Field Name 1982 1983 1884 1985 1986 1987 1988 1989 1990 19981
AK Prudhoe Bay 559 1 560 9 563 1 5717 566.2 588 2 574 5 5190 484 6 478 7
AK Kuparuk River 324 399 46 2 792 939 102 4 1108 110 1 107 2 1134
CA Midway-Sunset 456 475 509 551 56 7 577 5789 56 6 59 1 613
CA Belridge South 660 731 893 552 609 636 603 568 54 4 551
CA Kern River 449 483 494 517 477 457 473 452 441 447
AK Endicott - - - - 88 374 361 377 413
CA Elk Hills 593 552 483 46 6 397 403 381 340 287 26.4
TX Wasson 470 413 355 308 290 284 278 271 256 246
X Yates 457 455 459 446 414 358 327 273 219 200
TX Slaughter 267 250 246 228 208 201 199 188 177 173
Top 10 Volume Subtotal 926.7 936.8 954.0 957.6 966.3 991.0 1,006.8 931.0 881.0 882.7
Top 10 Percentage of U.S. Total 20.1% 29.1% 289% 204% 30.1% 32.7% 33.8% 33.6% 328% 326%
X East Texas 529 510 491 469 44 4 417 395 372 356 335
CA Wilmington 68.7 69 8 748 416 366 322 294 273 259 24 8
X Spraberry Trend Area 171 176 19.9 214 215 203 204 191 187 196
TX Levelland 19.1 189 190 186 18 1 173 170 16 7 168 163
TX Cowden North 141 13.9 138 139 137 14 1 147 145 137 138
co Rangely 150 139 134 122 114 121 124 120 1256 128
PF Hondo 11.9 132 111 120 1M1 96 99 87 82 77
PF Point Arguelio - - - - 01 - - 55
AK Point Mcintyre

PF Pescado

Top 20 Volume Subtotal

TT11255 1,361 1,055 1,1242 1,1131 1,138.4 11501 10664 10124 10187

Top 20 Percentage of U.S. Total 354% 353% 350% 3.5% 350% 375% 386% 385% 37.7% 3IT6%
X Pearsall 37 28 24 2.2 22 18 16 25 226 263
OK Sho-Vel-Tum 19.2 205 199 195 187 180 18.7 175 170 166
TX Seminole 18.3 146 126 12.9 138 145 152 159 164 16.3
GF/LA  Bay Marchand Blk 2 120 107 9.1 91 96 93 08 88 13.1 138
CA Coalinga 88 96 101 114 114 104 100 107 116 124
CA Cymric 45 51 57 6.4 70 72 88 89 90 104
TX Salt Creek 79 74 71 69 73 9t 107 105 100 95
NM Vacuum 140 16.2 154 139 115 106 10.2 94 91 87
X McElroy 99 96 94 82 85 79 77 75 81 84
GF Green Canyon Blk 65 - . - - - : - 09 47 82
GF South Pass SA Bik 89 25 59 10.1 1356 17.8 138 166 112 93 82
CA Lost Hills 66 58 52 50 47 52 55 60 66 80O
TX Fullerton 7.1 66 68 77 78 71 76 78 79 75
AK Milne Point - - - 07 47 . - 37 66 75
GF Mississippi Canyon Blk 194 13.1 261 200 182 129 85 49 24 00 63
CA Ventura 72 73 74 74 75 73 70 65 65 62
X Howard-Glasscock 60 60 59 57 59 59 57 56 60 58
X Robertson North 45 47 47 44 4.1 41 47 53 56 57
uTt Greater Aneth 6.1 58 6.1 64 58 53 53 54 57 54
X Prentice 37 36 40 45 50 56 57 53 50 53
PF Beta 3.2 39 52 6.2 70 66 60 56 53 42
TX Wasson 72 13 1.6 23 3.3 4.1 4.0 41 39 3s 39
CA Huntington Beach 10.1 9.0 87 8.1 71 60 55 48 38 as
CA San Ardo 94 81 77 81 69 49 46 38 4.1 37
WY/MT  Elk Basin 4.2 4.2 39 39 37 35 35 34 32 30
GF Main Pass SA Blk 299 24 19 1.7 1.5 14 2.0 21 23 26 28
NM Eunice Monument 28 29 30 28 2.7 24 23 23 23 22
CA Arroyo Grande 05 03 03 03 02 02 03 04 05 086
GF Garden Banks Blk 426 - - - - - - - - - -
GF Viosca Knoll Blk 990
Top 50 Volume Subtotal 1,314.3 1,335.3 1,349.7 1,323.3 13124 13194 1,334.1 12446 1,2189 1,237.2
Top 50 Percentage of U.S. Total 413% 41.5% 409% 406% 413% 435% 447% 450% 453% 457%
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Table B3. Annual Production, 1982-1991, for the Top 100 U.S. Ol1® Flelds In 1991 (Continued)

(Million Barrels of 42 U.S. Gallons)

State Field Name 1982 1983 1984 1985 1986 1987 1088 19890 1990 1991
AR Giddings 340 236 212 188 138 103 93 89 105 209
GF High Island SA Blk A573 26 25 a7 39 48 61 73 87 73 8.0
GFLA South Pass Bik 61 127 106 119 120 128 93 85 49 52 76
TX Kelly-Snyder 232 221 198 177 146 120 108 97 86 75
AK McArthur River 158 136 118 75 80 74 71 70 43 74
WY Oregon Basin 99 97 g2 97 100 91 85 79 72 67
™ Panhandie o8 94 104 99 87 B8O 77 72 68 66
GF Eugene Island SA Blk 330 1156 1056 113 107 1056 91 80 75 61 60
GF West Delta Bik 30 87 81 103 96 84 71 66 56 57 6.0
UT/WY  Anschutz Ranch East 07 86 112 145 158 1456 121 91 77 59
™ Means 41 38 48 63 64 65 64 60 61 58
% Hawkins 119 107 11 114 10 95 80 68 63 58
NM Hobbs 39 48 60 66 70 79 79 73 64 58
GF South Marsh Is SA Blk 130 134 133 97 102 122 111 B4 65 48 54
X Goldsmith 81 78 79 74 68 63 60 57 55 54
TX Tom OConnor 178 172 167 156 134 92 73 66 58 53
PF Point Pedernales - - : - . 47 62 73 55 50
™ Stephens County Regular 44 48 55 6.3 65 61 59 54 53 5.0
WY Hartzog Draw 25 27 38 52 65 68 63 56 47 41
FL/AL Jay 199 162 106 85 76 68 64 6.1 48 39
LA Port Hudson 36 28 31 2.1 21 35 42 45 42 38
WY Salt Creek 55 6.0 57 6.1 59 50 51 45 43 38
uTt Bluebeil 44 50 62 57 47 44 40 36 38 37
TX/NM Dollarhide 28 25 26 26 26 2.7 34 32 32 34
co Wattenberg 05 07 13 2.1 27 28 27 25 27 33
GF/LA  South Pass Blk 27 52 51 51 48 48 4.3 36 38 3.1 31
PF Dos Cuadras 67 64 59 85 51 47 45 39 34 31
> Foster 6.0 55 50 46 43 40 39 36 34 31
X Welch 33 32 34 34 32 30 30 30 30 29
MT Pennel 3.1 31 34 36 32 30 30 28 28 28
CA Belridge North 12 16 1.1 183 18 24 38 25 28 2.7
CA Kern Front 25 25 28 28 22 17 15 17 23 2.7
AK Middle Ground Shoal 36 34 32 31 32 29 28 28 2.7 27
TX Anton-Irish 60 52 50 48 44 40 36 32 30 2.7
AL Chunchula 42 39 36 39 38 36 32 29 26 25
X Cedar Lake 16 15 14 12 1.2 1.2 1.7 23 2.4 25
TX Mabee 37 32 2.7 26 25 23 25 27 28 23
AK Granite Point 35 36 33 31 32 28 27 23 15 21
CA Brea-Olinda 28 26 26 256 2.4 23 2.1 19 19 1.7
NM Maljamar 24 24 22 20 19 18 19 18 17 18
CA MeKittrick 48 45 42 4.1 36 29 25 19 16 15
TX TXL 15 1.5 14 17 20 17 19 16 15 14
CA Cat Canyon 51 51 50 4.7 34 31 24 156 13 13
> Pegasus 18 1.6 16 13 15 1.5 13 12 11 1.2
CA Placerita 04 05 05 05 04 05 09 06 07 08
NM Drinkard 09 08 08 08 08 07 07 06 06 05
TX Monument 02 02 0.2 02 02 0.2 02 02 0.2 0.2
GF Mississippi Canyon Bik 108 - . - - - - - 0.1
GF Ewing Bank Blk 873 -
AK Niakuk

Top 100 Volume Subtotal B
Top 100 Percentage of U.S. Total

1,616.6 1,618.7 1,620.7 1,5858 1,674.3 1,560.2 1,561.8 1,451.6 1,407.6 1,434.2

60.8%

§0.4%

49.4%

49.0%

49.6%

§1.4%

62.4%

52.6%

52.4% 63.0%

9includes lease condensate.
- = Not Applicable.
Note: Fields are grouped in "proved reserves rank groups” and then listed within that group in ascendin%order by National 1991 annual

production rank. The U.S. total production estimates in this table for 1982 through 1891 are from the official

nergy Information Administration

production data for crude oil and lease condensate for 1982 through 1991 contained in the Petroleum Supply Annual, DOE/EIA-0340. They
ditter from the U S. total data reported in this publication.
Source: Energy Information Administration, Office of Oil and Gas.
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Table B4. Annual Production, 1982-1991, for the Top 100 U.S. Natural Gas® Flelds in 1991
(Billion Cubilc Feet)

State Fleld Name 1982 1083 1984 1985 1986 1987 1988 1989 1990 1981
KS/OK/TX Hugoton Qas Area 328.0 3411 4104 426 3 3966 369 4 468 8 483 2 4610 516 8
NM Basin 144 9 753 1359 1345 885 116 6 108.1 102 4 2207 3057
NM/CO  Blanco 2486 2013 2269 2199 1749 2254 204 1 216 1 2400 2387
AK Prudhoe Bay 594 651 78 1 917 533 1318 166 4 1711 174 2 206 3
> Carthage 826 745 99.5 981 858 931 838 1180 1639 1713
X Panhandle West 246 2 2116 2077 1702 1324 1280 146 2 1673 158 4 164 4
OK/KS/TX Mocane-Laverne Gas Area 1182 1060 1231 1188 937 1087 1306 1411 1494 1450
KS Panoma Gas Area 679 59.3 68.7 837 848 687 885 878 g28 1088
Co Wattenberg 403 252 373 447 473 535 628 628 74 2 877
OK Red Oak-Norris 264 22 1 287 21.0 196 472 758 65 1 664 682
Top 10 Volume Subtotai 1,361.7 1,481.5 1,415 1409.0 1,186.9 1,3424 1,535.1 16048 1,810.0 20127
Top 10 Percentage of U.8. Total 73% 70% 7.7%  8.4% 70% 768%  8.5% 8.8% 9.7% 10.8%
OK Watonga-Chickasha Trend 1423 1628 1706 160.0 169.2 164 7 154.8 1570 141.9 1318
> Gomez 88.2 856 839 707 69.1 718 98.6 933 937 862
AK McArthur River 16 2 144 161 10.7 136 133 16.7 310 515 612
AK Cook Inlet North 454 479 470 458 438 429 450 453 450 447
CA Elk Hills 68.6 67.9 68.7 734 63.3 635 606 615 491 438
AK Beluga River 187 18.1 108 226 264 24.0 256 301 395 385
wy Fogarty Creek 03 03 0.2 0.1 7.0 256 238 303 312 314
wy Lake Ridge - - - 06 107 100 100 98 125
AL/GF  Northwest Gult - - 27
AUGF  North Centrat Guit : -
Top 20 Volume Subtotal 1,741.3 1,578.5 1,820,7 1,792.3 1,678.9 1,758.8 1,970.1 2,083.3 2,271.7 2,465.5
Top 20 Percentage of U.8, Total 9.3% 9.3% 8.9% 10.3% 93% 100% 109% 11.3% 121% 13.2%
OK Wilburton 238 218 206 200 202 36.3 683 1129 130 1 1039
WY Whitnay Canyon-Carter Creek 70 977 677 1127 808 99.8 100.1 1123 584 100.9
OK Kinta 498 386 489 440 457 626 719 820 890 941
X McAlien Ranch 216 222 18.9 365 469 672 720 58.4 638 816
LA Lake Arthur South 23 33 53 73 9.1 303 728 882 829 801
X Coyanosa 486 422 90 7.0 92 100 82 44 256 79.0
X Headlee 68.0 677 66.9 669 694 68.7 698 696 69.0 673
TX Spraberry Trend Area 503 528 57.4 627 653 659 64.1 615 60.7 619
TX Boonsville 775 728 760 796 750 58.6 66.9 611 612 580
GF/LA Vermilion Blk 14 2012 108.3 936 957 719 722 66 1 551 578 672
OK Elk City 518 456 519 638 741 622 490 59.1 57.6 505
X Oak Hill 320 392 383 286 381 363 437 391 46.6 490
T Sawyer 321 301 318 401 KKN) 333 348 365 397 454
TX Brown-Bassett 244 305 351 3 87 184 248 336 36.1 435
KY Big Sandy 259 277 312 3186 326 354 324 349 374 393
wy LaBarge 103 86 87 6.1 16.4 256.7 27.3 255 378 38.0
AL Lower Mobile Bay-Mary Ann - - - - - 93 141 213 26.2
uT Natural Buttes 239 204 262 21.3 209 177 17.4 19.0 227 234
wy Madden 17.8 127 14.1 113 117 215 151 19.0 218 214
> Wasson 30.1 269 244 245 219 210 19.7 279 19.2 19.9
uT Lisbon 1.6 16 1.4 15 14 07 16 19 208 19.7
PF Hondo 06 08 55 956 148 11.2 11.0 10.7 96 16.7
GF Mississippi Canyon Blk 194 1566 408 321 306 342 350 211 88 00 123
NM Blanco South 19.4 18.0 18.4 18.7 79 94 147 154 145 122
UT/WY  Anschutz Ranch East 1.4 5.7 90 1.7 14.7 83 0.1 6.3 57 8.2
AL Fairway - - - - - . - - - 34
AL Gurnee Coal Degas - - - - - - - - 03 07
AL Bon Secour Bay - - - - - - - - -
GF Garden Banks Blk 426 - - - - - - - . - -
GF Green Canyon Blk 116 -

Top 60 Volume Subtotal 2,589.3 2414.6 2,614.2 2,656.0 24114 2666.5 29523 3,120.9 3,361.1 3,679.2
Top 50 Percentage of U.S, Total 13.9% 14.2% 14.2% 153% 142% 152% 16.3% 171% 1798% 19.7%
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Table B4. Annual Production, 1982-1991, for the Top 100 U.S. Natural Gas® Flelds in 1991 (Continued)
(Billion Cubic Feet)

State Field Name 1982 1983 1984 1985 1086 1987 1988 1989 1090 1991
TX Giddings 167.2 1305 1207 1336 116 1 847 708 624 617 92.1
GF Tiger Shoal 116 5 085 1212 777 46.1 641 76.7 692 766 777
OK Golden Trend 239 219 254 379 493 547 589 644 65 1 88.6
> La Perla Ranch 146 182 203 1656 166 217 181 278 490 6386
OK Sooner Trend 1022 908 832 916 831 811 752 768 66.5 61.7
GF South Timbalier Blk 172 983 478 820 509 552 485 651 788 690 56 3
GF Matagorda Island Blk 668 - . - 81 621 891 1183 140.3 898 554
OK Strong City District 1656 270 342 352 333 3556 404 491 51.6 506
GF High Island SA Blk A573 363 257 300 218 220 189 373 417 317 46 3
™ Puckett 660 387 297 409 335 356 427 40.0 443 436
GF Matagorda Island Blk 623 - . 152 258 282 329 421 312 259 389
OK Sho-Vel-Tum 300 302 267 32 1 441 425 211 346 383 384
LA Chalkley 33 28 26 36 51 30 25 25 122 377
OK Cheyenne West 24 1 1856 212 18.6 266 36.3 326 37.0 389 371
X Ozona 289 213 200 240 20.7 241 301 313 359 359
NM Indian Basin 408 317 416 354 24 2 271 34 4 359 377 358
NM Eumont 36.5 267 264 258 19.8 248 229 259 302 3556
GF High Island SA Blk A571 17.7 404 489 506 53.4 432 529 380 362 347
GF Ship Shoal Blk 176 6986 564 711 320 355 657 506 355 388 345
LA Port Hudson 256 194 120 16 5 154 19.2 292 325 372 345
TX/LA Waskom 135 120 133 1586 19.7 278 349 34.2 325 3341
WY Bruft 160 120 105 114 103 95 83 88 154 329
OK Carpenter 249 208 223 19.7 217 191 26.4 357 336 328
OK Reydon 491 501 574 416 395 366 295 291 294 321
LR Panhandle 841 928 107 4 897 684 608 567 474 369 3186
GF Eugene Island SA Bik 330 802 589 676 591 48 1 474 503 46.6 33.3 314
X Conger 261 274 313 322 245 284 275 273 305 310
oK Panola South - - - - - - - - 18 303
GF Garden Banks Blk 236 - - - - - - 69 286 357 283
AK Kuparuk River 52 61 97 185 245 359 320 24.2 253 27.2
GF South Pass SA Blk 89 25 68 127 19.6 245 16.9 327 376 210 265
GF Main Pass Blk 41 4056 443 545 431 46.7 361 326 323 320 255
™ Opelika 18.1 198 279 30.1 328 422 332 29.0 269 223
kRS Laredo 315 323 356 29.5 322 276 29.0 28.6 247 223
wy Painter Reservoir 59 134 15.9 145 20.1 15.1 203 260 409 219
1R, Rosita NW 7.7 6.7 117 10.1 92 9.6 17.2 214 220 212
LA Fresh Water Bayou North 62 86 73 50 36 45 118 209 233 203
TX Bryans Mill 184 176 176 176 178 18.0 15.7 17.2 9.6 16.3
AL Cedar Cove Coal Degas - - 0.1 05 08 0.7 08 09 47 15.6
X Willow Springs 8.1 8.0 7.3 82 47 56 8.9 111 129 14.6
AL Oak Grove Coal Degas 05 08 07 0.7 1.2 34 54 8.0 109 14.2
X Tn-Cities 68 118 167 166 18.0 16.3 139 10.7 96 9.8
LA Lake Pagie 134 87 75 57 8.1 71 86 94 99 96
X Anahuac 956 85 47 6.3 55 46 43 2.0 16 85
X Whetlan 6.5 65 6.1 46 46 93 92 75 6.0 58
MT Bowdoin 27 08 07 09 0.9 0.7 1.7 20 24 4.4
X Pegasus 38 43 53 59 10.0 8.1 3.0 9.1 40 43
wY Big Piney-LaBarge 33 26 28 20 22 29 1.8 16 1.8 36
AL Robinsons Bend Coal Degas - - 0.0 02 0.1 02 0.1 0.1 1.1
GF Mississippi Canyon Blk 397 - - - - - - -
Top 100 Volume Subtotal 3,980.7 3,641.5 4,010.3 3,042.6 3,700.5 4,013.4 4,398.1 4,633.2 4,836.3 5,236.7
Top 100 Percentage of U.S. Total 21.3% 214% 21.8% 22.7% 21.8% 229% 244% 254% 258% 28.0%

1%Wet after lease separation.

- = Not Applicable.

Note: Fields are grouped in "proved reserves rank groups" and then listed within that group in ascendingEorder by National 1891 annual
production rank. The U.S. total production estimates in this table for 1982 through 1991 are from the official Energy Information Administration
production data for natural gas for 1982 through 1991 coniained in the Natural Gas Annual, DOE/EIA-0131 They difter from the U.S. total
data reported in this publication.

Source: Energy Information Administration, Otfice of Qil and Gas
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Appendix C

Conversion to the Metric System

Public Law 100-418, the Omnibus Trade and Competitive-
ness Act of 198K, states: "It is the declared policy of the
United States-~

(1) to designate the metric system of measurcment as
the preferred system of weights and measures for United
States trade and commerce. | .

(2) to require that cach Federal agency, by the end of

Fiscal Year 1992, use the metric system of measurement
in its procurcments, grants, and other business-related
activities." (13}

Itis in keeping with the spirit of this law that the following
table has been created. The petroleum industry in the
United States is slowly moving in the direction of this law;
however, the data collected by EIA in these surveys were
in the units that are still common o the U.S. petroleum
industry, namely barrels and cubic fect. Standurd metric
conversion factors for barrels and cubic feet were used o0
convert National level volumes in Table | 1o the metric
cquivalents for Table Cl. Barrels were multiplied by
(.1589873 10 convert to cubic meters and cubic feet were
multiplied by 0.02831685 (o convert to cubic meters.
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Table C1. Total U.S. Proved Reserves of Crude Oil, Dry Natural Gas, and Natural Gas Liquids,

Yeur ) (1) (2)

1982
1983
1984
1085
1986
1987
1988
1989
1990
1991
1992

1082
1983
1984
108§
1086
1987
1088
1989
1990
1691
1692

1082
1983
1984
1086
1086
1987
1988
1989
1990
1991
1992

o [Revision  Revision
Adjustments”™ Incraases ch{g,“n Ad]um,mms Exto&l)lom Dlocovmn in

132 356 9 2879
733 446 8 206 5
253 583 8 1951
a8 1 482 8 2288
80 433 1 2971
372 586 2 2180
578 426 7 194 1
339 428 9 2470
137 394 8 1680
259 333 4 2079
46 1 286 8 1700
67.33 660 53 54765
87.50 498 43 498 86
-63.45 505.20 416 60
-48.37 531 65 461 68
37.38 80227 501 12
35.01 406 31 402 98
682.09 66168 108813
8533 765 30 669 50
44,08 §37.48 380 .66
8382 563 22 438 17
63.29 611 26 338.73
478 128 9 1323
136.2 134 7 1242
198 1377 1151
678 144 0 1183
583 163 8 1283
368 134 7 104.3
18 185.7 1137
440 181.7 162.2
13.2 131 § 963
KYA| 1312 1105
35.8 1281 86.6

55 8
3138
4140
3221
148 0
405 4
290 4
2458
2495
614
182 ¢

80 21
8707
25 15
21 80
138 53
129.24

364 38

17113
200 80
208 87
235 82

_In Metric Units, 1982 through 1992

Hovlllom

Crude Oil (million cubic moters)

1008
1000
1183
1180
64 4
769
£6 4
817
725
58.0
622

236 .42
195 64
23500
203 00
171 74
129 89
192 64
179 80
22518
14413
132 38

Natural Gas Liquids (milion cubic meters)

442
145 7

30
93.5
93.8
872
738
245
220
578
773

506
510
65.3
53.6
418
339
426
412
475
300
30.2

324
187
385
134

76
153
19
178
166
154

13

76 .09
44 57
7181
2829
3112
30.84
46.38
4106
56 75
24 04
18.38

178
11
8.7
70
54
6.2
65
132
62
40
3.2

W murvolr

'&é’“

307
302
251
26.9
129
178
202
143
25
146
136

96 82
83 96
7408
83 87
50 16
42 45
54 06
83 51
68 30
45 .42
48.82

173
167
16.3
136
114

87
114
118
116

87
10.2

aries
Flulde

al®

Dilcnvmu
(8)

163 9
146 9
181 9
188 3
849
1098
8/9
1138
1096
880
70

__ Dry Natural Gas (billion cubic meters)

400 33
324 17
382 87
316 14
253 0V
20318
293 08
284 07
350 23
213 56
199.68

84 7
778
793
74 1
58 6
488
60.5
66 2
653
427
436

Production
1]

469 0
480 !
482 8
485 2
a2l
456 8
446 9
4119
308 3
399 4
388 9

495 71
44707
488 85
452 64
442 03
456 30
472 04
480 91
487 98
487 11
493 36

1148
163
123 4
1197
117383
1188
1198
116 2
116.4
1189
1229

mvudd

enerves
1231
(10)

4479
44095
45228
45178
42750
43334
42648
42133
41741
3.924 1
37752

5,700 19
567036
5591 53
65475 60
8426 11
5301 23
84,757 91
4,732 20
4,785 35
473067
487271

11480
1,256.2
12161
1.263.0
1.298.1
1,295.3
1,309.7
1.2352
1,206 1
1.186.7
1, 184 6

Change
fro
Priar Year
(1

2493
196
ARK B
48
242 8
158 4
686
515
3g 2
2500
148 9

817
3583
78.83

11693

50 49
123 88
-543 32
25N
+83.16
-64 88
5796

+24.3
+108 2
411
+47 9
+35 1
2.8
+14 4
745
20 1
194
21

8includes operator reported corrections for year 1981 After 1981, operators included corrections with ravisions Adgustments mcluded any

necessary changes to maintain an exact line balance for each year
Ravisions and adjustments = Col. 1 + Col 2 - Col 3

STotal discoveries = Col. § + Col. 6 + Col. 7.

Proved reserves = Col. 10 from prior year + Col 4 + Col 8- Col. 9

®An unusually large revision decrease to North Slope dry natural gas reserves was made in 1988. It recognizes some 696 .59 billian
cubic meters of downward revisions reported during prior years by operators because of sconomic and market conditions. EIA in pravious
years carried these reserves in the proved category

Notes: ® Old means discovered in a prior year. » New means discoverad 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 Praduction.” They may differ from the official Energy (nformation Administration production data for crude oil,
natural gas, and natural gas liquids for 1892 contained in the publications Petroleum Supply Annual 1992, DOE/EIA-0340(92) and Natural

Gas Annual 1982, DOE/EIA-0131(92). ® The following conversion factors were used to convert data in Columns 2,3, 5, 6,7, 9, and 10:

barrels = 0.1688873 per cublic meter, cubic feet = 0.02831685 per cublc meter m Number of decimal digits varies in order to accurately

raproduce corrasponding equivalents shown on Table 1.
Source U.S. Crude Oil, Natural Gas, and Natural Gas Liquids Reserves, 1982 through 1991 annual reports, DOE/EIA-0216 (xx}
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Appendix D

Historical Reserves Statistics

These are selected historical duta presented at the State and National level, All ustonical statisties included have previously
been published i the annual reports of 1977 through 1991 of the EIA publication {78 Crude O, Natwral Gas, and Natural
Gay Liguids Reserves, DOE EIA-0216, references 8 through 22,

Notes: eLiquid volumes are in million barrels of 42 U8, gallons. eGas volumes are in billion cubic feet (Bel), at 14.73 psia
and 60" Fahrenheit. «NA appears in this appendix wherever data are not avanlable or are withheld 1o avoid disclosure of daw
which may be proprictary, eAn asterisk (*) marks those estimates associed with sampling errors (95 pereent confidence
interval) greater than 20 percent of the value estimated.

Dry Natural Dry Natural

Crude OIl Natural Gas Crude Ol Naturai Gas
Crude Oll  Indicated Gas Liquids Crude Ol  Indicated Gas Liquids
Proved Additional Proved Proved Proved Additional Proved Proved

Year Resorves Reserves Reserves Reserves  Year Resorves  Reserves  Reserves Reserves

Alabama Alaska

1977 85 0 530 NA 1977 8.413 846 32,243 NA
1978 *74 0 514 NA 1978 9,384 398 32,045 NA
1979 45 NA 652 213 1979 8,875 398 32,259 23
1980 54 NA 636 226 1980 8,751 0 33,382 1
1981 55 NA 648 192 1981 8,283 0 33,037 10
1982 54 NA 9g48 193 1982 7,406 60 34,990 9
19083 51 NA a785 216 1983 7.307 576 34,283 8
1984 ‘68 NA ag61 200 1984 7,563 369 34,476 19
1985 69 NA 8g21 182 1985 7,056 379 33,847 383
1986 55 20 bgs 1 177 1986 6.875 902 32,664 381
1987 55 20 bga? 166 1687 7,378 566 33,225 418
1988 54 20 bgog 166 1988 6.959 431 9,078 401
1989 43 20 bg1g 168 1989 6,674 750 8,939 380
1990 44 <1 4,125 170 1990 6.524 969 9,300 340
1991 43 <1 C5 414 145 1991 6,083 1,456 9,653 360
1992 41 0 Cs,802 17" 1992 6,022 1,331 9,638 347

80nshore only, offshore included in Louisiana Noto Soeu 1988 Chapter 4 discussion "Alaskan North Slope

bonshore only. offshore included in Fodoral Oftshore Gult of Natural Gas Rosorves

Meéico (Louisiana)
Includos State Oftshore 2,519 Betin 1990, 3,191 Betin 1091,
3,233 Bet in 1992
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Dry Natural Dry Natural

Crude Ol Natural QGas Crude Oil Natural Gas
Crude Oif  Indicated Gas Liquids Crude Oil  Indicated Gas Liquids
Proved AddIitional Proved Proved Proved Additional Proved Proved

Year Reserves  Reserves  Reserves Reserves  Year FReserves  Heserves  Reserves Reserves

Arkansas California - Coastal Region Onshore
1977 116 17 1,680 NA 1977 679 NA 334 NA
1978 111 8 1,681 NA 1978 602 NA 350 NA
1979 107 8 1,703 17 1979 578 NA 365 22
1980 107 1 1,774 18 1980 652 NA 209 23
1981 113 1 1,801 16 1981 621 NA 306 14
1082 107 4 1.956 185 1982 580 NA 362 16
1983 120 4 2,089 11 1083 559 NA 281 17
1984 114 6 2,227 12 1984 628 140 265 15
1985 97 1 2,019 11 1985 631 162 256 16
1086 88 9 1,992 16 1086 592 164 255 15
1087 82 0 1,997 16 1987 625 298 238 13
1988 77 <t 1,086 13 1088 576 299 216 13
1089 86 1 1,772 9 1089 731 361 224 1
1990 80 1 1,731 9 1990 588 310 217 12
1991 ‘70 0 1,669 5 1991 554 327 216 12
1992 58 <1 1,750 4 1992 522 317 203 10
California - Total California - Los Angeles Basin Onshore
1977 5,005 1,047 4,737 NA 1977 910 NA 256 NA
1978 4,974 968 4,947 NA 1978 493 NA 178 NA
1979 5,266 960 5,022 111 1979 513 NA 163 10
1980 540 891 5414 120 1980 454 NA 103 15
1981 5,441 660 5617 82 1981 412 NA 154 8
1982 5,405 616 5,562 154 1982 370 NA 96 8
1983 5,348 576 5,781 161 1983 343 NA 107 8
1984 5,707 674 5.554 141 1084 373 126 156 5
1985 94,810 590 d4,325 d146 1985 420 86 181 8
1986 94,734 dg1g d3 928 di34 1086 330 66 142 8
1987 94,709 d4 403 dy 740 di30 1087 361 105 148 8
1088 94,879 d1,440 d3519 di23 1088 301 106 151 7
1089 94,816 d1 608 d3.374 dy13 1989 342 32 137 4
1990 da 658 dy 425 d3 185 d105 1990 3186 3 106 5
1091 dg 217 dy 471 d3 004 dgp 1991 272 4 115 4
1992 93,803 d1,209 d.778 dgg 1992 236 4 97 5

dExcludas Fedaral offshore; now included in Foderal Ofshore
Pacitic (Calitornia)
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Dry Natural Dry Natural
Crude OIll Natural Gas Crude OIll Natural Gas

Crude Oll Indicated Gas Ligulds Crude Ol Indicated Gas Liquids

. Proved Addition i Proved Proved Proved Additionai Proved Proved

Year Reserves Reserves Reserves Reserves Year Reserves Reserves Reserves Reserves
Callfornia - 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 1078 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
1084 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 1087 515 18 252 2
1988 3,439 1,029 2,912 101 1088 473 6 241 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 1,502 25 1,448 16 1984 NA 0 NA NA
1985 1,492 2 1,433 16 1985 991 2 1,119 12
1086 1,516 19 1,679 17 1086 974 1 1,325 15
1987 1,552 20 1,704 19 1987 1,037 2 1,452 17
19088 1,497 6 1,793 23 1988 1,024 0 1,652 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 Oll Natural Gas Crude Ol} Natural Gas
Crude OIi Indicated Gas Liquids Crude Oif  indicated Gas Liquids
Proved Additional Proved Proved Proved Addltional Proved Proved
Year Reserves Reserves Reserves Reseorves Year Reserves Reserves Reserves Reserves
Colorado lllinois
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 2,942 166 1087 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 1088 *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
Energy Information Administration/U.S. Crude Oll, Natural
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Dry Natural Dry Natural
Crude Qil Natural Gas Crude OIl Natural Gas

Crude Ol Indicated Gas Liquids Crude Oil  Indicated Gas Liquids

Proved Additional Proved Proved Proved Additionat Proved Proved

Year Reserves Reserves Reserves Reserves Year Reserves Reserves Reserves Reserves
Kansas Loulslana - 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 47377 1,327
1982 378 13 9,724 302 1982 2,728 49 ©44,916 1,295
1983 344 13 9,553 443 1983 2,707 45 942,561 1,332
1084 377 2 9,387 424 1984 2,661 55 ©41,399 1,188
1985 423 <1 9,337 373 1985 f883 35 f1 4,038 f546
1986 312 <1 10,509 440 1986 fgoe f47 t12,930 f504
1087 357 <1 10,494 462 1987 fa07 tse t12,430 tso5
1988 327 <1 10,104 345 1988 f800 f50 f12,224 t517
1989 338 3 10,001 329 1989 t745 f53 12,516 f500
1990 321 < 9,614 313 1990 t705 foo t11,728 f538
1991 300 <1 9,358 428 1991 ts79 fa4 t10,912 t526
1992 310 0 9,681 444 1992 fs68 f3s tg,780 fags
®|ncludes State and Federal offshore Alabama.
fExcludes Federal offshore; now included in Federal Offshore-
Gulf of Mexico (Louisiana).
Kentucky Loulslana - North

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 1081 * 317 NA 3,270 a9
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 1084 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 Oll Naturai Gas Crude Ol Natural Gas

Crude Oil  Indicated Gas Liquids Crude Oil  Indicated Gas Liquids

Proved Additional Proved Proved Proved Additlonal Proved Proved

Year Reserves Reserves Reserves Reserves Year Reserves Resetrves Reserves Reserves
Louislana - South Onshore Michigan
1977 1,382 46 18,580 NA 1977 *233 0 *1,386 NA
1978 1,042 38 17,755 NA 1978 *220 9 *1,422 NA
1979 682 NA 13,994 676 1979 159 23 1,204 112
1980 682 NA 13,026 540 1980 *205 14 *1,406 112
1981 642 NA 12,645 544 1981 *240 17 1,118 102
1082 611 NA 11,801 501 1982 184 34 1,084 97
1083 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 a7 985 67
1986 547 30 9,103 428 1986 146 34 1,139 88
1087 505 22 8,693 429 1987 151 27 1,451 111
1988 511 a5 8,654 421 1088 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 6,603 380 1992 102 0 1,223 68
Loulisiana - State Offshore Mississippl

1977 1,074 15 35,295 NA 1977 241 9 1,437 NA
1978 1,051 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 30,203 709 1982 223 85 1,796 18
1983 1,915 15 €28 480 731 1983 205 77 1,596 19
1984 1,911 27 €08 574 77 1984 201 50 1,491 15
1985 Y122 2 1.643 39 1985 184 53 1,360 12
1986 f119 t10 f1,312 fag 1086 199 16 1,300 11
1087 o7 fao t1,431 fae 1987 202 12 1,220 11
1988 t135 f1q t1.172 fa0 1088 221 10 1,143 12
1989 t143 t14 ty1219 f51 1989 218 6 1,104 12
1990 f150 f11 foe9 f49 1990 227 8 1126 11
1991 t144 t4 1 t1 024 f50 1991 194 8 1,057 10
1992 f126 fo 1776 55 1992 165 7 869 9

fIncludes State and Federal offshore Alabama.
Excludes Federal offshore; now included in Federal Offshore-
Gulf of Mexico (Louisiana).

84

Energy Information Administration/U.S. Crude Oil, Natural
Gas, and Natural Gas Liquids Reserves 1992 Annual Report



Dry Natural Dry Natural
Crude Ol| Natural Gas Crude Ol Natural Gas

Crude Oli  Indicated Gas Liquids Crude Oll  Indicated Gas Liquids

Proved Additional Proved Proved Proved Additional Proved Proved

Year Reserves Reserves Reserves Reserves Year Reserves Reserves Reserves Reserves
Montana New Mexico - Total
1977 175 27 *887 NA 1977 605 a7 12,000 NA
1978 168 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 §76 75 11,676 551
1984 224 4 802 18 1084 660 87 11,364 511
1985 232 3 857 21 1985 688 09 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 1088 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 3,630 209
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 1084 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 1087 608 230 2,881 192
1988 42 0 NA NA 1088 621 235 2,945 208
1989 32 0 NA NA 1089 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 Oil Natural Gas Crude OI| Natural QGas
Crude Oll  Indicated Gas Liquids Crude Oll  Indicated Gas Liquids
Proved Additional Proved Proved Proved Additional Proved Proved
Yoar Reserves Reserves Reserves Reserves Year Reserves Reserves Reserves Reserves
New Mexico - West North Dakota
1977 *29 2 8,152 NA 1977 1685 10 361 NA
1978 *25 2 8,799 NA 1978 162 4 374 NA
1979 21 0 9,693 321 1979 211 8 439 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 1992 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 OIl Natural Gas Crude OIl Natural QGas

Crude Ol 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
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 55,5683 NA
1979 1,014 35 13,816 583 1979 8,284 471 53,021 2,482
1980 030 27 13,138 604 1980 8,206 384 50,287 2,452
1981 950 43 14,699 631 1081 8,093 459 50,469 2,646
1082 971 25 16,207 745 1982 7,616 377 49,757 2,771
1983 931 27 16,211 829 1983 7,539 421 50,0582 3,038
1984 940 40 16,126 769 1984 7,557 735 49,883 3,048
1985 935 37 16,040 826 1985 97,782 609 941,775 92,981
1986 874 35 16,685 857 1986 97,152 1,270 940,574 92,964
1987 788 56 16,711 781 1987 97,112 1,028 938,711 92,822
1088 796 79 16,495 765 1088 97,043 1,099 938,167 82,617
1989 789 63 15,916 654 1989 96,966 805 938,381 92,563
1990 734 37 16,151 6857 19890 97,1086 618 938,192 92,575
1991 700 54 14,725 628 1991 96,797 756 936,174 92,493
1992 698 54 13,926 629 1992 96,441 9612 935,093 92,402
9Excludes Federal Offshore; now included in Federal Offshore-
Gult of Mexico (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 *1,515 1 1979 110 0 919 23
1980 35 0 951 0 1980 *1580 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 ] *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 1,628 NA 1992 185 0 933 27
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Dry Natural Dry Natural
Crude Ol Natural Qas Crude Ol| Natural QGas
Crude Oll  Indicated Cas Liquids Crude Oil  Indlcated Qas Liquids
Proved Additional Proved Proved Proved Additional Proved Proved
Year Reserves Reserves Resarves Heserves 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 1984 99 3 8,625 295
19085 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 1087 80 2 7,490 277
1988 117 0 2,037 92 19088 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 7518 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 1,165 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
1088 360 16 3,422 208 1988 48 0 1,996 81
1089 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 Oll Natural as Crude Ol| Natural Qas

Crude Oll  Indicated Gas Liquids Crude Oll  Indicated Gas Liquids

Proved Additicnal Proved Proved Proved Additional Proved Proved

Year Reserves Reserves Reserves Reserves Yoar 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 4177 308 1981 230 NA 2,603 186
1982 947 6 4,326 278 1982 229 NA 2,659 199
1083 918 5 4,857 342 1983 228 NA 2,568 219
1984 889 5 4,703 298 1984 240 24 2,866 233
19856 851 4 4,822 293 1985 243 21 2,914 256
1986 750 2 4,854 277 1086 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 N 2,781 238
1989 631 4 5,614 266 1989 247 18 3,180 238
1990 605 6 5,753 247 1990 274 8 3,614 256
1991 504 7 5,233 243 1991 257 9 3,291 241
1992 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 Y751 64 1979 2,686 88 10,077 505
1980 106 NA *745 85 1980 2,597 86 9,144 498
1981 254 NA 804 102 1981 2,503 105 8,646 537
1982 199 NA 805 105 1982 2312 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 08 1088 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
1092 163 11 455 68 1992 2,013 260 5,924 444
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Dry Dry Natural
Crude Ol Natural QGas Crude Ol Natural Gas
Crude Oii  Indicated Gas Liquids Crude Oll  Ind|cated Gas Liquids
Proved Additional Proved Proved Proved Additional Proved Proved
Reserves Reserves Year Reserves Reserves Reserves Reserves

Year Reserves Rggggjvos

_Texas - RRC District 10 _

Texas - (iRC District 8A ~ Texas - RRC Distri

1977 2,626 291 1,630 NA 1977 *120 4 7,744 NA
1978 2,439 330 1,473 NA 1078 90 0 7,408 NA
1979 2,371 270 1,055 351 1979 97 2 6,784 375
1980 2,504 196 1,057 200 1980 89 2 6,435 369
1981 2,538 247 1,071 335 1981 107 2 6,229 364
1082 2,481 200 1,041 206 1982 112 2 6,210 391
1083 2,366 203 966 262 1983 105 6 5,019 413
1984 2,413 217 907 282 1984 108 6 5,461 440
1985 2,711 147 958 283 1985 *140 5 5,489 433
1986 2,618 559 845 331 1986 *104 5 5,276 428
1087 2,735 525 876 307 1987 102 2 4,062 417
1088 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
1991 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 1080 149 0 7,510 62
1981 225 34 953 86 1981 142 0 7,989 75
1982 219 17 *1,103 119 1082 141 0 7,558 84
1083 220 18 932 121 1983 123 0 7,562 75
1084 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 8,176 109
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 " 738 101 1991 67 0 7,150 84
1992 176 1 670 92 1992 197 0 7,344 122
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Dry Natural Dry Natural

Crude Ol| Natural Gas Crude Ol Natural Gas
Crude Oil  Indicated Gas Liqulds Crude Oli  Indicated Gas Liquids
Proved Additional  Proved Proved Proved Additional Proved Proved

Year Reserves  Reserves  Reserves Reserves  Year Resorves  Reserves  Reserves Reserves

Texas - State Offshore Virginia L
1977 NA NA NA NA 1977 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
1081 NA NA NA 13 1981 NA NA 118 NA
1982 NA NA NA 18 1982 NA NA 122 NA
1983 NA NA NA 1 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 0 732 9 1988 NA NA 253 NA
1987 8 0 627 9 1987 NA NA 248 NA
1988 7 0 561 5 1088 NA NA 230 NA
1989 8 0 805 6 1989 NA NA 217 NA
1990 8 0 458 5 1990 NA NA 138 NA
1991 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
1982 173 NA 2,161 (h) 1082 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 2,068 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 1,208 (h) 1988 33 0 2,306 92
1989 248 50 1,507 (h) 1989 30 0 2,201 100
1990 249 44 1,510 (h) 1990 *31 0 2,207 88
1991 233 66 1,702 (h) 1991 28 0 2,628 103
1992 217 65 1,830 (h) 1992 27 0 2,356 97

Pincluded with Wyoming.
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Ory Natural

Crude OlI Natural Gas

Crude Ol  Indicated QGas Liquids
Proved Additional Proved Proved

Year Reserves  Reserves  Resorves Reserves

o Wyoming
1977 851 31 6,305 NA
1978 845 38 7,211 NA
1979 841 40 7,526 285
1980 928 28 9,100 341
1981 840 53 9,307 384
1982 856 58 9,758 '681
1083 957 61 10,227 1789
1084 954 71 10,482 lago
1986 951 18 10,617 i949
1988 849 126 9,756 950
1087 854 27 10,023 lg24
1988 815 35 10,308 i1,154
1089 825 46 10,744 ' 806
1990 794 42 9,044 '812
1991 757 24 9,041 1748
1992 689 18 10,826 i880

iUtah and Wyoming are combined.

S

Federal Otfshore - Total

Dry Natural
Crude Ol Natural Gas

Crude Oil  Indicated Gas Liqulds

Provad Additional Proved Proved

Year Reserves Roserves Reserves Resorves
Miscellaneous

1977 23 0 102 NA
1978 24 0 109 NA
1979 22 1 *153 2
1980 *38 0 176 3
1981 40 7 191 21
1082 33 0 69 4
1983 30 8 78 5
19684 23 0 75 ]
1985 35 0 76 3
1986 33 0 133 2
1987 30 0 65 4
1988 34 0 83 5
1989 39 0 83 5
1990 43 1 ‘70 3
1691 42 5 75 8
1992 29 0 92 8

Nota: States included may vary for difterant report years and
hydrocarbon types

Federal Otfghore - Gulf of Mexico (Loulslana)

1985 2,862 1 134,492 702 1985 1,759 11 fé!i'm 13 610
1986 2,715 16 134,223 681 1986 1,640 14 '25.454 566
1987 2,639 21 131,031 638 1087 1,514 19 '23,260 532
1988 2,629 21 132 264 622 1988 1,627 21 123,471 512
1989 2,747 32 132,651 678 1089 1,691 32 '24.1 87 575
1990 2,805 49 31,433 619 1990 1,772 49 k22.679 k519
1991 2,620 18 20,448 842 1991 1,775 18 k21,611 k545
1992 2.569 31 27,767 810 1992 1,643 31 k19,652 ka72
lincludes State oftshore Alabama. anludes State and Federal offshore Alabama.
Note: Data not tabulated for years 1977 through 1984. Includes Federal offshore Alabama.
Note: Data not tabulated for years 1977 through 1884,
Federal Offshore - Paclfic (Callfornia) Federal Otfshore - Guif of Mexico (Texas)
1985 991 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 1,452 17 1987 88 0 7,219 89
1988 1,024 0 1,652 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 1991 60 0 6,675 79
1992 734 0 1,118 20 1992 192 0 6,996 118

Note: Data not tabulated for years 1877 through 1984.

Note: Data not tabulated for years 1877 through 1964,
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Dry * Natural Dry " Natural
Crude Ol| Natural Gas Crude Ol Natutal Gas
Crude Oil  Indicated Gas Liquids Crude Oll  Indicated Gas quuldn

Proved  Additional Proved Proved Proved  Additional  Proved Proved
Yoar Reserves  Reserves Roserves Reserves  Year Reserves  Reserves  Reserves Reserves

L Lowor 48 smtas U S Total

1977 23,367 2,168 178, 170 NA 1977 31 780 3,014 207,413 NA
1978 21,971 1,964 1 75,989 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 21,064 1,622 166,639 6,717 1980 29,805 1,622 199,021 8,728
1981 21,143 1,694 168,693 7,058 1981 20,428 1,504 201,730 7,068
1982 20,452 1,478 166,522 7,212 1982 27,858 1,478 201,512 7.221
1083 20,428 1,648 165,964 7,893 1983 27,735 2124 200,247 7,901
1984 20,883 1,856 162,987 7,824 1884 28,446 2,326 197,463 7,843
1985 21,360 1,662 159,622 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 8,165
1987 10,878 3,084 163,986 7,729 1987 27,256 3,649 187,211 8,147
1088 19,866 3,169 168,948 7,837 1988 26,825 3,600 168,024 8,238
1989 19,827 2,999 168,177 7,389 1989 26,501 3,749 167,116 7,769
1990 19,730 2514 160,046 7,246 1980 26,254 3.483 169,346 7,586
1991 18,599 2,810 167,509 7,106 1991 24,682 4,266 167,082 7,486
1992 17,723 2,451 165,377 7,104 1992 23,748 3,782 165,015 7,451
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Table D1. Total U.S. Proved Reserves of Crude Oll, 1976 through 1992
(Million Barrels of 42 U.S. Gallons)

Revisions? New Resstvolr Proved?
) o [Ravision  Revialon und New Fisld  Discoveries Total® Rusaives
Adjustments™ Increases Decreases Adjusiments Extensions Discovaries In Old Flelds Discoveries Production 1N
Yoo O @& w . (¢ ; L L
o U.8. Total B . ~
1978 : X . . 943 602
1977 "40 1,603 1417 46 496 168 130 794 2862 41,780
1978 366 2.799 1,409 1.756 444 267 16 az7 3,008 31,355
1979 337 2,438 2.001 774 424 108 104 636 2836 29,810
1980 219 2.883 a94 2,108 672 143 147 862 2975 29,805
1681 138 2161 880 1,400 750 254 157 1161 2949 26.426
1982 83 2,245 1,811 351 634 204 193 1,034 2950 27.858
1983 462 2810 1.269 1,973 629 106 190 924 3.020 27,735
1084 159 1672 1,227 2604 744 242 158 1,144 3,087 28,446
1985 429 3,037 1,439 2027 747 84 1649 995 3052 28,418
1986 57 2,724 1.869 812 405 48 81 634 2873 26,880
1087 233 3687 1,371 2,549 484 7] 1 691 2873 27.256
1688 364 2.684 122 1,827 356 71 127 553 2811 26,826
1980 213 2,698 1,365 1,548 514 12 90 AL} 2588 26,501
1990 86 2,483 1.000 1,660 456 98 135 689 2505 26,254
1991 163 2.087 1874 86 365 a7 2 654 2512 24 682
1992 290 1.804 1.069 1,028 3 8 85 484 2.446 23,745
e Lower 48 States i e

1976 - - : : - . 824,928
1977 fa0 1.499 1118 343 496 168 130 794 2,698 23,367
1978 -48 1,8C9 1,400 461 444 142 116 702 2559 21,971
1979 342 2,404 1.975 77 424 108 104 636 2,443 20,936
1980 210 2.505 281 1,734 479 143 147 769 2,384 21,054
1081 276 1,887 878 1,285 750 254 157 1161 2357 21,143
1082 -82 2148 1.482 602 633 204 193 1,030 2323 20,482
1083 462 2.247 1.298 1,414 625 105 160 920 2,386 20,428
1084 160 2801 1,214 1,747 742 207 168 1.107 2,399 20,803
1085 a6 2,864 1,187 2.028 581 84 169 834 2,385 21.380
1988 70 2,001 1,842 429 389 48 a1 528 2,303 20,014
1087 233 2,566 1,213 1,586 294 38 104 £33 2,166 19,878
1988 359 2,399 1,218 1.540 340 43 127 510 2062 19,866
1989 214 2,438 1,326 1,327 42 108 87 537 1,803 19,827
1990 181 1,997 998 1,162 an 98 135 604 1,863 19,730
1991 164 1.898 1,848 214 327 97 a7 511 1.866 16,699
1892 297 1,343 1,066 674 279 8 84 an 1,821 17,723

Change
from
Prior Year

11)

-1.722
-425
1,645
-5
379
-1.668
123
+711
-30
-1.827
+387
43
324
-247
1672
-937

+455
+477
-1,348
138
12
39

-87
BRKI
-876

8ncludes operator reported corrections for the years 1978 through 1981 After 1981 operators included corractions with revisions
Net of revisions and adjustments = Col. 1 + Col 2- Col 3

“Total discovaries = Col § « Col 6 « Cal. 7

Proved reserves = Col 10 from prior year + Col. 4 + Col 8 - Col 9

9Based 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 sNew means discoverad during the report year e Thu production estimates in this table are

based on data reported on Form EIA-23, "Annual Survey of Domastic Oil and Gas Reserves * They may ditfer from the official Enargy

Information Administration production data for crude oil tor 1892 contained in the Petroleum Supply Annual 1992, DOE/EIA-0340(92)

Source. U.S. Crude Oil, Natural Gas, and Natural Gas Liquids Reserves, 1877 through 1992 annual reports, DOE/EIA-0216 (8-22)
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Table D2. Total U.S. Proved Reserves of Dry Natural Gas, 1976 through 1992
(Billion Cubic Feet at 14.73 psia and 60° Fahrenheit)

Revls!onsb New Reservoir Provsdd Change
Revision  Revision and New Field Discoveries Total® Reserves from
Ad]ustmemsa Increases Dacreases Adjustments Extensions Discoverles in Old Flelds Discoveries Production 12/31 Prior Year
Year (1) () (3) (4) (5) (6) (7) (8) (9) (10) (11)
U.S. Total
1976 - - - - - - - - - €213,278 -
1977 f20 13,691 16,296 -1,625 8,129 3,173 3,301 14,603 18,843 207,413  -5865
1978 2,429 14,968 15,894 1,404 9,582 3,860 4579 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 2577 14,473 18,689 199,021 -1,976
1981 1,627 16,412 13,813 4,226 10,491 3,731 2,898 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 6,809 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 17,627 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 9168,024 -19,187
1989 3,013 26,673 23,643 6,043 6,339 1,450 2,243 10,032 16,983 167,116 -808
1990 1,657 18,981 13,443 7,095 7,952 2,004 2,412 12,368 17,233 169,346 +2,230
1991 2,860 19,890 16,474 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 - - - - - - - - - ©180,838 -
1977 o4 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 17,718 18,589 175,988 818
1979 -2,202 15,601 16,398 -2,909 8,949 3173 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 3,610 6,908 1,574 2,965 11,447 15,515 165,964 -658
1984 -2,245 16,934 14,317 372 8,298 2,536 2,686 13,520 16,869 162,987 -2,977
1885 -1,348 18,252 15,762 1,151 7.098 999 2,960 11,057 15,673 159,622 -3,465
1986 1,618 21,084 16,940 6,762 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 16,765 153,986 -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 9877 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 16,849 157,508 -2,537
1992 1,946 17,878 11,941 7.883 4621 649 1,724 6,994 17,009 155,377 -2,132

8Inciudes operator reported corrections for the years 1978 through 1981 After 1981 operators included corrections with revisions.
Net of revisions and adjustments = Col. 1 + Col. 2 - Col. 3.
“Total discoveries = Col. 5 + Col. 6 + Col. 7.
Proved reserves = Col. 10 from prior year + Col. 4 + Col. 8 - Col. 9.
®Based on following year data only.
Consists only of operator reported corrections and no other adjustments.
9An 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 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. eNew means discovered durin%the report year. sThe production estimates in this table
are based on data reported on Form EIA-23, "Annual Surve{ of Domestic Oil and Gas Reserves," and Form EIA-64A, "Annual Report of the
Origin of Natural Gas Liquids Production,”. They may differ trom 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}
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Table D3. Total U.S. Proved Reserves of Wet Natural Gas, After Lease Separation, 1978 through 1992
(Billion Cubic Feet at 14.73 psia and 60° Fahrenheit)

Revisions? New Reservoir Proved® Charge
Revislon  Revision and New Fisld  Discoveries Total® Reserves from
Adjustments? Increases Decreases Adjustments Extensions Discoveries In Old Fields Discoveries Production 12/ Prior Year
Year (1) @ 3w 5 (® m  ® (9) (10) (1)
U.S. Total B
1978 - - - - - - - - - 208,033 -
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 2584 2,778 14,050 18,032 205,984 -3,0862
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 5972 6,359 1,122 1,855 9,336 16,401 201,109 -1,093
1987 1,199 18,455 14,933 4,721 4818 1,128 1,656 7,502 16,904 196,428 -4,681
1988 2,180 24,638 f39,569 -12,761 7,132 1677 1,979 10,788 17,466 f176,999 -19,429
1989 2,637 27,844 24,624 5,757 6,623 1,488 2,313 10,424 17,752 175,428 1,671
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 12,632 8,917 4,895 668 1,773 7,336 18,269 173,309 2,016
Lower 48 States __
1978 - - - - - - - - - ©175,088 -
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 9,448 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 +3,621
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 11,961 16,317 174,755 +503
1634 -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 -3,629
1986 2,114 22,207 17,797 6,624 6,357 1122 1,845 9,324 16,073 167,754 -225
1987 1,200 17,733 14,865 4,068 4,772 1,116 1,656 7,444 16,553 162,713 -5,041
1988 2,025 23,829 f14,439 11,415 7,099 1677 1,979 10,755 17,063 167,820 +5,107
1989 2,645 27616 24,488 5673 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 7,281 17,851 163,584 -2,088

3Includes operator reported corractions for the years 1978 through 1981. After 1981 aperators included corrections with revisions.
Net of revisions and adjustments = Col. 1 + Col 2- Col. 3.
Total discoveries = Col. 5 + Col. 6 + Col. 7.
Proved reserves = Col. 10 from prior year + Col. 4 + Col. 8 - Col. 9.
®Based on following year data only.
An unusually large revision decrease to North Slope wet natural gas reserves was made in 1988. It recognizes some 25 tritlion cubic feet
of downward revisicns 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. eNew means discovered during the report year. eThe production estimates in this table
are based on data reported on Form EIA-23, "Annual Surve?l of Domestic Qil and Gas Reserves," and Form EIA-64A, "Annual Report of the
Origin of Natural Gas Liquids Production,". They may ditfer 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(82) and the Natu.al 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
(Miltion Barrels of 42 U.S. Gallons)

b

Revisions’ New Reservoir Provedd Change
Revision  Revision an New Field  Discoverlas Total® Reserves from
I‘\d]ustmemsa Incr Decr Adjustments Extensions Discoverles inOid Fields Discoveries Production 1231 Prior Year
Year (1) 2) ) (@ (5) (6) ™ @ [CN (10) (1)
U.S. Total
1978 - - - - - - - - - 6,772 -
1979 f64 677 726 15 364 94 97 5h5 727 6615 -157
1980 163 743 639 257 418 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 +163
1983 849 847 781 915 321 70 a9 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 7156 464 268 41 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
Lower 48 States
1978 - - - - - - - - - 6,749 -
1979 '63 677 726 14 364 94 97 555 726 6,592 -167
1980 165 743 639 269 418 Q0 79 587 731 6,717 +125
1981 233 728 643 318 542 131 9 764 741 7,058 +341
1982 300 811 832 279 375 112 109 596 721 7,212 +154
1083 850 847 781 916 321 70 ag 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
1088 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 1]

3Includes operator reported corrections for the years 1978 through 1981. After 1981 operators included corrections with revisions.

Net of revisions and adjustments = Col. 1 + Col. 2 - Col. 3.
Total discoveries = Col. 5 + Col. 6 + Col. 7.

Proved reserves = Col. 10 from prior year + Col, 4 + Col. 8 - Col. 9.
®Based 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. sNew 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
1992, DOE/EIA-0131(92).

nnual 1992, DOE/EIA-0340(92) and the Natural Gas Annual

Source: U.S. Crude Oil, Natural Gas, and Natural Gas Liquids Reserves, 1979 through 1992 annual reports, DOE/EIA-0216.{10-22}
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Appendix E

Summary of Data Collection Operations

Form EIA-23 Survey Design

The data collected on Form EIA-23, "Annual Survey of

Domestic Oil and Gas Reserves," were used to produce
this report. This section provides information concerning
the survey design, responsc statistics, reporting require-
ments, and frame maintenance of this report.

Form EIA-23 is mailed annually to all known large and
intermediate sized operators, and a scicntifically selected
sample of small operators. Operator size categories were
based upon their annual production as indicated in various
Federal, State, and commercial records. The term
State/subdivision refers to an individual subdivision
within a Statc or an individual State that is not subdivided.
Operators were divided into the three size categorics
shown below.

* Category 1 - Large Operators; Opcrators who pro-
duced 1.5 million barrels or more of crude oil, or 15
billion cubic feet or more of natural gas, or both.

» Category II - Intermediate Operators: Opcrators
who produced at lcast 400,000 barrels of crude oil or
2 billion cubic feet of natural gas, or both, but less
than Category I operators.

* Category III - Small Operators: Opcrators who pro-
duced less than the Category 11 operators.

Small Category II1 operators were further subdivided into
groups of operators sampled with certainty and those that
were randomly sampled (noncertainty) as shown below.,

¢ Certainties - Small operators who produced less than
the Category II operators but satisfied any of the fol-
lowing four criteria based upon their production as
shown in the operator framc master file:

1. Operators with annual crude oil production of 200
thousand barrels or more, or reserves of 4 million

barrels or more; or annual natural gas production of

1 billion cubic feet or more, or reserves of 20 bil-
lion cubic feet or more.

2. All other operators with production or reserves in a
State/subdivision that exceed selected cutoff levels
for that State/subdivision.

3. The largest operator in cach  State/subdivision
regardless of level of production or reserves.

4, Operators with production or reserves of oil or gas
shown for six or more State/subdivisions.

* Noncertainties - Small operators not in the certainty
stratum were classified in a noncertainty stratum
sampled at an overall rate of 8 percent,

Data were filed for calendar year 1992 by crude oil or
natural gas well operators who were active as of December
31, 1992, EIA defines an operator as an organization or
person responsible for the management and day-to-day
operation of crude oil or natural gas wells. The purpose of
this definition is to climinate responses from royalty
owners, working interest owners (unless they are also
operators), and others not directly responsible for opera-
tions. An operator need not be a separately incorporated
entity. To minimize reporting burden corporations arc per-
mitted to report on the basis of operating units of the com-
pany convenient for them. A large corporation may be
represented by a single form or by several forms.

Table El shows a comparison of the EIA-23 sample and
sampling frame between 1985 and 1992, and depicts the
number of active operators, 1989 showing the largest in
the series. The 1992 sampling frame of 4,257 operators
consisted of 157 Category I, 480 Category II, 1,896
Category 111 certaintics, and 21,573 operators in the non-
certainty stratum for a total of 24,106 active operators. The
survey sample consisted of 2,533 operators selected with
certainty that included all of the Category I and II certainty
operators, the 1,896 smaller operators that were sclected
with certainty because of their size in relation to the area
or arcas in which they operated, and 1,724 noncertainty
operators sclected as random samples from the remaining
operators.

Form EIA-23
Response Statistics

Each company and its parent company or subsidiaries were
required to file Form EIA-23 if they met the survey
specifications. Response to the 1992 survey is summarized
in Table E2. EIA makes a considerable cffort to gain
responses from all operators. About 8 percent of those
selected turned out o be nonoperators (those that reported
being nonoperators during the report year and operators
that could not be located). Of the 338 nonoperators, 82 had
successor operators that had taken over the production of
the nonoperator. These successor operators were  sub-
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Table E1. Comparlgon 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 | . ... .. ... .. ... 145 165 152 149 134 144 144 157
Category Il ........ ... .. 486 548 541 500 500 468 484 480
Category lil ... .. ... 1,586 2,451 3.116 3,289 2,936 2,316 2,074 1,896
Total inFrame ,.......... 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 . . ... .. .. 100 100 100 100 100 100 100 100
Noncertainty
Totalin 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 Adr;inls(—rdaﬂon Office of Oil and Gas. o
Table E2. Form EIA-23 Survey Response Statistics, 1992
Net® Responding Nonresponding
Sample Successor® Category  Non-° Total Operators Operators
Operator Category Selected  Operators Changes operators Operators _ NumberA Percent Number Percent
Certainty
Category! . ... .. 157 1 7 -5 160 160 100.0 0 0.0
Category ll . . .. .. 480 3 5 -17 471 471 100.0 0 0.0
Category Il . . . . .. 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 -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

83uccessor operators are those, not initially sampled, that have taken over the productlon of a ‘;ampled operator.
Net of recategorized cperators in the sample (excluding nonoperators).
%Includes former operators reporting that they were not operators during the report year and operators that could not be located who are
treated as nonoperators.
Source: Form EIA-23, "Annual Survey of Domestic Oil and Gas Reserves" 1992.

b

sequently sampled. The overall response rate for the 1992
survey was 99.1 percent. This comparcs with a 98.4 per-
cent overall response rate for all operators in 1991, The
response rates for Category I and Category Il operators in
1992 was 100 pcreent.

Nonresponse was not a problem avong Category I and
Category I operators. Howcver, imputations at a
State/subdivision level were made for the missing data of
13 Category HI and 24 noncertainty operators who were
delinquent in filing, These imputations were included in
the published estimates and accounted for approximately
0.04 percent of the total estimated production for crude oil
and approximately 0.08 percent of the total estimated
production for natural gas.

Form EIA-23
Reporting Requirements

The collection format for Form EIA-23 actually consists of
two forms. The form that the respondent is required to file
is dependent upon the annual production levels of crude
oil, natural gas, and lcasc condensate. Category [ and
Category Il operators lile a more detailed field level data
form. Category HI operators file a summary report which
is aggregated at a State/subdivision level,

The cover page required of all respondents identifies each
operator by name and address and is shown as Figure 11,
The oil and gas producing industry includes a large num-
ber of small enterprises. To minimize reporting burden,
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only a sample of small operators were required 1o file a
summary report of Form EIA-23. The summary report
schedules arc shown in Figures 12 and 13, Report ycar
production data were required by State/subdivision arcas
for crude oil, natural gas, and lcasc condensate. Proved
reserves data for operators were required only for those
propertics where estimates existed in the respondent’s
records.

All Category 1 and Category I operators were required (o
file ficld level dala on Schedule A, "Operated Proved
Reserves, Production, and Related Data by Field,” for cach
oil and/or gas ficld in which the respondent operated
propertics. An cxample of Schedule A is shown in Figure
4. All Category 1 and those Category H operators who had
reserve estimates were required to file on a total operated
basis for crude oil, nonassociated natural = gas,
associated-dissolved natural gas, and Iease condensate. The
following data items were required to be filed: proved
reserves at the beginning and the end of the report year,
revision increases and revision decreases, extensions, new
ficld discoverics, new reservoirs in oid ficlds, production,
indicated additional reserves of crude oil, nonproducing
reserves, ficld discovery year, walter depth, and ficld loca-
tion information.

Category I operators who did not have reserves estimales
were required to file the ficld location information and
report year production for the four hydrocarbon types from
propertics where rescrves were not estimated.

These respondents used Schedule B, "Footnotes,” (o
provide clarification of reporied data items when required
in the instructions, or eclectively o provide narrative or
detail to explain any data item filed. An cxample of
Schedule B is shown in Figure 15.

Crude oil and leasc condensate volumes were reported
rounded to thousands of barrels of 42 U.S. gallons at 60
Fahrenheit, and natural gas volumes were reported rounded
to millions of cubic feet. All natral gas volumes were re-
quested to be reported at 60° Fahrenheit and a pressure
base of 14,73 pounds per squarc inch absolute. Other
minor report preparation standards were specified Lo assure
that the filed data could be readily processed.

Oil and Gas Field Coding

A major effort to create standardized codes for all iden-
tified oil or gas ficlds throughout the United States was
implemented during the 1982 survey year. Information
from previous lists was reviewed and reconciled with State
lists and a consolidatc . list was created. The publication of
the Oil and Gas Field Code Master List 1992, in Decem-
ber of 1992, was the 11th annual report and reflected data
collected through October 1992, This publication was
mailed to operators to assist in identi{ying the ficld code

data necessary for the preparation of Form EIA-23. A copy
of this publication may be purchased from the National
Encrgy Information Center. A machine-readable  tape
version of the publication is available from the National
Technical Information Service.

Form EIA-23 Comparison
with Other Data Series

Estimated crude oil, lease condensate, and natural gas
production volumes from Form EIA-23 were compared
with official EIA production data supplied by Federal and
State oil and natural gas regulatory agencics and published
in EIA’s monthly and annual reports. Reports published by
the Federal and State oil and natural gas regulatory agen-
cies were used o compare specific operator production
responses 10 these agencies with Form ETA-23 responses.
When significant differences were found, responses were
rescarched to detecet and reconcile possible reporting errors,

For 1992, Form EIA-23 national estimates of production
were 2,593 million barrels for crude oil and lcase conden-
sate or 32 million barrels (1.2 percent) lower than that
reported in the Petroleum Supply Annual 1992 for crude
oil and lease condensate, Form EIA-23 national cstimates
of production for dry natural gas were 17,423 billion cubic
feet or 354 billion cubic feet (2 percent) tower than the
Natural Gas Monthly August 1993 for 1992 dry natural gas
production.

Form ElA-23
Frame Maintenance

Operator frame maintenance is a major data quality control
elfort, 1t is necessary to update and maintain the frame
regularly in order o ensure an accurate basis for cach
annual survey. Extensive cffort is expended to keep the
frame as current as possible, The Form EIA-23 {rame con-
tains a listing of all crude oil and natural gas well
operators in the United States and must be maintained and
updated regularly in order to cuosure an accurate frame
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,
outside sources, =oell as State publications and computer
tapes, and commercial information data bascs such as
Dwight’s Energydata and Petroleum Information, are used
10 obtain information on operator status and 10 update
addresses for the frame cach year,

A maintenance procedure is atilized, using a posteard form
with prepaid return postage, Lo contact possible active
crude oil and natural gas well operators presently listed on
EIA’s master frame, but for whom the listing had not been
updated for 2 years. This procedure identifies active
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operators and nonoperators which improves the frame for
future sample selections for the survey. Table A3 provides
a summary of changes made to the Form EIA-23 frame of
crude oil and nawral gas well operators for the 1992
survey mailing. These changes resulted from all frame
maintenance activities.

The Form EIA-23 operator frame contained a total of
57,628 cntrics as of Janvary 10, 1993, Of these, 24,079
were confirmed operators. These are operators who have
filed in the past or for whom the EIA has recent produc-
tion data from an outside source. The remaining operators
(including both definite and probable nonoperators) cxist
as a pool of names and addresses that may be added to the
active list it review indicates activity.

Form EIA-64A Survey Design

The data for this report are also collected on Form
EIA-64A, "Annual Report of the Origin of Natural Gas
Liquids Production.” This section provides information
concerning the survey design, response statistics, reporting
requirements, and frame maintenance for Form EIA-64A.

Form EIA-23 for report years 1977 and 1978 required
natural gras well operators to report their natural gas data
on a fully dry basis. It was discovered in the course of
those surveys that many operators had little or no
knowledge of the extraction of liquids from their produced
natural gas streams once custody transfer had taken place.
Therefore, these operators reverted to reporting the only
natural gas volume data they had in their possession. These
volume data were for dryer natural gas than that which had
passed through the wellhead, but wetter than fully dry
natural gas. With reference to Figure El, they reported
their volumes either at point A, the wellhead, or point C,
alter removal of lease condensate in their lease or ficld
separation facilities.

Some of the larger operators, however, also owned or
operated natural gas processing plants. They reported their
volumes at point E, after removal of both lcase condensate
and plant liquids, as required by Form EIA-23. The
aggregate volumes resulting {rom the 1977 and 1978 sur-
veys, therefore, were neither fully dry (as was intended)
nor fully wet. They do appear to have been more dry than
wet simply because the operators who reported fully dry
volumes also operated properties that contained the bulk of
proved natural gas reserves,

The EIA recognized that its estimates of proved reserves of
natural gas liquids (NGL) had to reflect not only those
volumes extractable in the future under current economic
and operating conditions at the lease or ficld (lease con-
densate), but also volumes (plant liguids) extractable
downstream at existing natural gas processing plants. Form
EIA-64, which already canvassed these processing plants,

Table E3. Summary of the 1992 Operator Frame
Activity, Form EIA-23

Total 1991 Operator Frame . .. ....... ... 57,628
Changes to 1991 Operator Status
From Operator to Nonoperator ... . .. 2,329
From Nonoperator to Operator .. .. .. 87
Subtotal . ........ ... ... . ... ... 2,416
No Changes to 1991 Operator Status
Operators e 22,303
Nonoperators .. ......... ...... 32,909
Subtotal ............. ... ... 55,212
Additions to Operator Frame
Operator . ...................... 1,689
Nonoperator .................... 38
Subtotal . ... ... . ... 1,727
Total 1992 Operator Frame ............ 59,355

Note' Includes operator frame activity through January 10, 1993
Source Energy Intormation Administration, Oftice ot Oil and Gas

did not request that the plants’ production volumes be
attributed to source arcas. Beginning with the 1979 survey,
a new form to collect plant liquids production according (o
the arca or arcas where their input natural gas stream had
been produced was mailed to all of the operating plants.
The instructions for filing the Form ETA-23 were aliered (o
collect data from natural gas well operators that reflected
those volumes of natural gas dried only through the lease
or field separation facilitics. The reporting basis of these
volumes are referred o as "wet after lease separation.” The
methodology used to estimate NGL reserves by State and
State subdivision is provided in Appendix B.

Form EIA-64A
Response Statistics

EIA mailed EIA-64A forms to all known natural gas
pracessing plant operators as of December 31, 1992, In ad-
dition, plant operators whose plants were shut down or dis-
mantled during 1992 were required to complete forms for
the portion of 1992 when the plants were in operation.

Natural gas processing plant operators were requested 10
file a Form EIA-64A for cach of their plants. A total of
315 operators of 867 plants were sent forms. This numbcer
included 6 new plants and 35 successor plants identified
after the initial 1992 survey mailing, A total of 56 plants
were reported as nonoperating according to the Form EIA-
64A definition. The response rate was again 100 percent,

Form EIA-64A respondents were requested to report
natural gas liquids production data by arca ol origin. Table
E4 summarizes the responses by plant operators of the
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Figure E1. Natural Gas Liquids Extraction Flows

Lease Condensate Production (B)
+ Plant Liquids Production (D)

= Total Natural Gas Liguids Production
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Lease or Field
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Lease
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Production

Source: Energy Information Administration, Office of Oil and Gus.

volume and origin of natural gas delivered to the process-
ing plants and the volume of the natural gas liquids
extracted by the plants by State. The majority of the plant
operators reported only one arca of origin for the natural
gas that was processed by a plant. The State or arca of
origin reported is generally also the plant’s location.

Form EIA-64A
Reporting Requirements

Form EIA-64A consisted of the reporting schedule shown
in Figure 16. The form identifics the plant, its geographic
location, the plant operator’s name and address, and the
parent company name. The certification was signed by a
responsible official of the operating entity. The form per-
tains to the volume of natural gas received and of natural
gas liquids produced at the plant, allocated to each arca of
origin. Operators also filed the data pertaining to the
amount of natural gas shrinkage that resulted from extrac-
tion of natural gas liquids at the plant, and the amount of
fucl used in processing.

Dry

Natural Gas
E
®

Natural Gas
Processing
Plants

Plant
Liquids
Production

Natural gas liquids volumes were rcporu.d rounded to
thousands of barrels of 42 U.S. gallons at 60° Fahrenheit,
and natural gas volumes were reported rounded to millions
of cubic feet. All natural gas volumes were requested to be
reported at 60° Fahrenheit and a pressure base of 14.73
pounds per square inch absolute. Other minor report
preparation standards were specificd to assure that the filed
data could be readily processed.

Form EIA-64A Comparison
with Other Data Series

Form EIA-64A plant liquids production data were com-
pared with data collected on Form EIA-816, "Monthly
Natural Gas Liquids Report." Aggregated production from
Formn EIA-816 represents the net volume of natural gas
processing plant liquid output less input for the report year,
These data are published in EIA’s Petroleum Supply
Annual reports. The Form EIA-64A annual responses
reflect all corrections and revisions to EIA’s monthly
cstimates. Differences, when found, were reconciled in
both sources. For 1992, the Forin EIA-64A national
estimates were 0.8 percent (5 million barrels) higher than
the Petroleum Supply Annual 1992 volume for natural gas
plant liguids production.
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Table E4. Processed Natural Gas and Liquids Extracted at Natural Gas Processing Plants, 1992

____Volume of Natural Gas Dellvered to Processing Plants

State Out of State Natural Gas Total Liquids
Plant Location _Production Production  Processed Extracted
(millions of cublc 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
Colorado . ........... 234,021 830 234,851 11,747
Florida ............. 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,574 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 49,151
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
Waest Virginia ... ..... 111,635 0 111,635 6,858
Miscellaneous? . ... .. 7,653 6,319 13,972 470
Total ...oovvveannnn 15,543,120 686,555 16,220,684 602,734

Includes lllinois. Nebraska, Ohio, Pennsylvania, and Tennessee.
Source: Form EIA-64A, “Annual Report of the Origin ot Natural Gas Liquids Production,” 1992

Form EIA-64A
Frame Maintenance

The Form EIA-64A plant frame contains data on all known
active and inactive natural gas processing plants in the
United States, The 1992 plant frame was compared to list-
ings of natural gas processing plants from Form EIA-816,
"Monthly Natural Gas Liguids Report”; the LPG Almanac;
and the Oil and Gas Journal. A list of possible additions to
the plant frame was compiled. Table ES summarizes the
Form EIA-64A plant frame changes made as a result of the
comparisons as of December 31, 1992,

Table E5. Summary of the 1992 Plant Frame

Activity, Form EIA-64A

Frame as of 1991 survey mailing . . . . . . ... . 876
Additions . . ... ..o 222
Deletions . . .. ... ... ... ... .. . -230
Frame as of 1992 survey mailing . . . . .. .. .. 868

"Note Includet operator frame activity through Decembor 31,1992
Source” Energy Information Administration, Otfice of Oil and Gas
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Appendix F

Statistical Considerations

Survey Methodology

The Form EIA-23 survey is designed to provide rcliable
cstimates for reserves and production of crude oil, natural
gas, and lease condensate for the United States. Operators
of crude oil and natural gas wells were sclected as the
appropriatc respondent  population  becausc they have
access to the most current and detailed information, and
therefore, presumably have better reserve estimates than do
other possible classcs of respondents, such as working
interest or royally owners.

While large operators are quite well knowt, thev comprise
only a small portion of all operators. The small operators
are not well known and are difficult to identify because
they go into and out of business, alter their corporate iden-
tities, and change addresses frequently. As a result, EIA
conducts extensive frame maintenance activities cach year
to identify all current operators of crude oil and natural gas
wells in the country.

Sampling Strategy

EIA publishes data on reserves and production far crude
oil, natural gas, and lcasc condensate by State for most
States, and by State subdivision for the States of Califor-
nia, Louisiana, New Mexico, and Texas. To meet the sur-
vey objectives, while minimizing respondent burden, a
random sampling strategy has been used since 1977, Each
operator rcporting on the survey is asked to report produc-
tion for crude oil, natural gas, and lcase condensate for
each State/subdivision in which he operates. The term
State/subdivision refers 10 an individual subdivision
within a State or an individual State that is not subdivided.

The total volume of production varies among the State/
subdivisions. To meet the survey objectives while control -
ling total respondent burden, EIA selected the following
target sampling crror for the 1992 survey for cach product
class.

s 1.0 percent for National estimates,

s 1.0 percent for cach of the 5 States having sub-
divisions:  Alaska, California, Louisiana, New
Mexico, and Texas. For selected subdivisions within
these States, targets of 1.0 percent or 1.5 percent as
required to meet the State target.

= 2.5 percent for cach State/subdivision having 1 per-
cent or more of estimated U.S. reserves or production
in 1991 (Lower 48 States) for any product class.

» 4 pereent for cach State/subdivision having less than
1 percent of estimated U.S. reserves or production in
1991 (Lower 48 States) for all 3 product classes.

» 8 percent for States not published scparately. The
combined production from these States was less than
0.2 percent of the U.S. total in 1991 for crude oil and
for natural gas.

The volume of production defining the certainty stratum,
referred to as the cutoff, varics by product or State/sub-
division. The cutoff critcria and sampling rates arc shown
in Table B1. The ccrtainty stratum, therefore, has three
components.

» Category 1 - Large Operators: Operators who
produced a total of 1.5 million barrels or morc of
crude, or 15 billion cubic feet or more of natural gas,
or both in 1991,

» Category Il - [Intermediate Operators: Opcerators
who produced a total of at least 400,000 barrels of
crude oil or 2 billion cubic fect of natural gas, or
both, but less than Category I operators in 1991.

s Category I - Small Operators: Operators who
produced less than the Catcgory 11 operators in 1991,
but which were selected with certainty because they
operatce in six or more States/subdivisions, or because
their production volumes cxceeded the State/sub-
division cutolf.

In cach State/subdivision the balance between the number
of small certainty operators and the sample size was deter-
mined in an itcrative procedure designed to minimize the
number of total respondents. The iteration for cach State/
subdivision began with only the Category I and Category
I operators in the certainty stratum. The size of the sample
of small operators required to meet the larget variance was
calculated bascd on the variance of the volumes of those
operators. For a number of State/subdivisions with high
corrclations between frame values across pairs of consecu-
tive years, an adjusted target variance was calculated, that
utilized the information about the correlations. This al-
lowed the sclection of a smaller sample that still met the
target sampling crror crileria. At cach itcration a small
operator, beginning with the largest of the Category 111
operators, was added to the certainty group and the re-
quired sample size was again calculated, The procedure of
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Table F1. 1992 E|A-23 Survey initial Sample Criteria

Noncertainty Sample
Production Cutoffs Certainty Single State  Multi-State
Crude OIl Cutoff Sample Operator Operator
State and Subdivision (mbbls) (mmct) Number umber Number

AlabamaOnshore .................... 117 886 73 2 0
Alaska.............. ... e, 0 0 9 0 0
ArKansas ... ... 31 1,000 148 19 4
Califarnia 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 . .........coi i 200 900 206 28 11
FloridaOnshore ...................... 0 0 11 0 0
linois ... 38 25 164 38 3
Indiana ........... ... . 5 12 115 11 1
Kansas ............ciiiiiin.. 61 542 373 159 14
Kentucky ................. ... ... ... 6 240 171 16 2
Louisiana Unspecified ................. 3 61 17 8 0
LouisianaNorth .. .................... 14 1,000 272 49 10
Louisiana South Onshore . ............. 200 1,000 251 18 5
Michigan . ... ... ... ... . ol 110 1,000 62 9 0
Mississippi Onshore . .................. 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 MexicoEast ..................... 200 1,000 228 16 8
New MexicoWest .................... 32 1,000 86 7 3
NewYork .......... ... . ... ... .... 5 84 66 50 1
NorthDakota ........................ 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-RRC District 1 .................. 139 1,000 246 69 30
Texas-RRC District 2 Onshore . .......... 200 1,000 219 13 18
Texas-RRC District 3Onshore . .. ........ 200 1,000 320 37 23
Texas-RRC District 4 Onshore . .......... 200 1,000 236 16 18
Texas-RRC District5 .................. 200 1,000 125 13 7
Texas-RRC District6 . ................. 200 1,000 240 24 17
Texas-RRC District 7B . ................ 54 148 329 88 43
Texas-RRC District 7C . .. .............. 200 1,000 276 22 28
Texas-RRC District8 .................. 200 1,000 306 32 28
Texas-RRC District 8A ................. 200 1,000 272 17 19
Texas-RRC District9 .................. 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
OffshoreAreas . ...................... 0 0 269 0 0
OtherStates® ........................ 139 95 56 14

TOtAl .o - - by 439 1,560 by74

includes Arizona, Connecticut, Delaware, Georgia, Idaho, lowa, Massachusetts, Maryland, Minnesota, Missouri, North Carolina, New
Hampshire, Nevada, New Jersey, Oregon, Rhode Island, South Carolina, South Dakota, Tennessee, Washington, and Wisconsin.
Non-duplicative count of operators by States.
Note: Sampling rate was 8 percent except in Alaska, Florida Onshore, Virginia, and Offshore areas where sampling rate was 100 percent.
~- = Not applicable.
Source: Energy Information Administration, Office of Oil and Gas.
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adding one operator at a time stopped when the proportion
of operators to be sampled at random dropped below 8
percent. Independent samples of single location operators
(operators who, according to the sampling frame, operate
in only one State/subdivision, were sclected from cach
State/subdivision using simple random sampling,

An additional complexity is introduced by the fact that
some small operators selected for the sample in another
region or regions, sometimes report production volumes in
a region in which EIA has no previous record of produc-
tion,

State/subdivision estimates arce calculated as the sum of the
certaintly strata and all of the estimates for the sampling
strata in that region. The sampling variance of the cs-
timated total is the sum of the samplii.2 variances for the
sampling strata. There is no sampling crror associated with
the certainty stratum. The square root of the sampling
variance is the standard crror. It can be used to provide
confidence intervals for the State/subdivision totals.

For the States in which subdivision cstimates are publish-
ed, the State total is the sum of the individual estimates for
the subdivisions. The sampling variance is the sum of the
corresponding sampling variances for the subdivisions.
The U.S. total is cstimated as the sum of the State
estimates.

Total U.S. Reserve Estimates

Conceptually, the estimates of U.S. reserves and produc-
tion can be thought of as the sum of the estimates for the
individual States. Correspondingly, the estimates for the
four States for which cestimates are published separately by
subdivision (California, Louisiana, New Mexico, and
Texas) can be thought of as the sum of the estimates by
subdivision. The remaining States are not subdivided and
may be considered as a single subdivision,

The estimates of year-end proved reserves and annual
production for any State/subdivision is the sum of the
volumes in the State/subdivision reported by the certainty
stratum operators and an estimate of the lotal volume in
the State/subdivision by the noncertainty stratum operators.
Mathematically, this may be stated as the following sum:

A A
Ve = Ve + Vg

Ve = cstimated total volume in the State/subdivision

Vie = total volume in the State/subdivision reported
by certainty operators

A

Vg = cstimated total volume in the State/subdivision

of noncertainty operators.

The total volume of certainty operators in the State/sub-
division is simply the sum of individual operator’s
volumes:

Rsc
Ve = 2 V scm
m=

nge = number of cerinty operators reporling pro-
duction in the State/subdivision

Viem = volume reported by the m-th certainty stratum
opcrator in the State/subdivision,

The estimated total volume of noncertainty operators in the
State/subdivision is the weighted sum of the reports of the
noncertainty sample operators:

Nyr
A
’ /
Vir= Z Werm Vrm
m=1
where
ng = number of noncerlainly operators reporting
production in the State/subdivision
Verm = volume reported by the m-th noncertainty

sample operator in the State/subdivision

Werm = weight for the report by the m-th noncertainty
sample operator in the State/subdivision.

In sclecting the noncertainty sample, the number of sample
operators with production in a given State/subdivision is
not controlled to the number expected based on the sam-
pling rate, but is subject o some variation. The weight
used is the reciprocal of the actual sampling rate that
resulted for the stratum from which the sample operator
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was sclected, rather than the reciprocal of the expected
sampling rate. The sample cstimate with cither sct of
weights is an unbiased cstimator of the noncertainty
stratum total. However, use of the actual sampling rates is
cxpected 1o lead to smaller sampling crrors for the
estimates. In making cstimates for a State/subdivision,
separate weights arc applied as appropriate for noncertain-
ty operators shown in the frame as having had production
in only the State/subdivision, for those shown as having
had production in that State/subdivision and up to four
other States/subdivisions, and for operators with no
previous record of production in the State/subdivision,
National totals were then obtained by summation of the
component totals.

The weights used for making the survey estimates were
based on the sampling strata. However, in a few cases the
sampling strata were combined for purposes of estimation
and the sampling weights were adjusted by a post-
stratification technique intended to minimize the sampling
variance of survey cstimates. The sampling strata affecting
the States included in the miscellancous line in the publish-
cd tables were combined for this purpose. In a few cases,
sampling strata affecting a State/subdivision for which
separate estimates are shown in the tables were combined.

Imputation for Operator Nonresponse

Table A2 shows that nonresponse was noe a problem for
Category I operators (100 percent response rate). The non-
response  rale among  Category I and  Category 11
operators has been relatively low in past surveys and was
(2.2 percent) in 1992, EIA chose to impute for the non-
responding  operators in order o improve  production
estimates. The resulting estimate of production data from
noarcsponding operators represented less than 0,1 percent
of cither the total National estimate of crude oil or natural
gas production,

Imputations  for Category 11 certainty operators  and
Category I random operators were calculated separately,
using adjusted average production. The average production
per responding sampled operator, adjusted to reflect the
proportion of net  nonoperators  among  responding
operators, was used o impute for the nonresponding
operaltors.

» Category change operators were excluded since they
arc not expected to have an effect on current nonre-
sponding operators,

» Successors are included in calculating  average
production figures but nonoperators are excluded.

The approach utilizes the definitional categories found in
Table A2. The imputed production by State/subdivision is

calculated separately for certainty operators and random
operators. For cach, the imputed production is calculated
by product, by State/subdivision, in three steps.

I. The average production reported on the EIA-23
survey, per resperding operator by State/subdivision
and product is calculated.

(o]

. A net nonoperalor adjustment factor is then calcu-
laied to account for the potential effect of non-
operators, For this purpose, it is assumed that the
proportion of nct operators and nonoperators among
the nonrespondents is the same as among respon-
dents. The average production is then adjusted by
this factor.

3. The imputed production volume, Vg, for cach
product and State/subdivision is then calculated as:

Wsp = Fsp* (AVgp * NRyp)

A

where

FSI’ = The net nonoperator adjustment factor for
certainties  in - State/subdivision s and  for
product p

AVyp = The average production volume per respond-
ing operator in State/subdivision s and for
product p

NRyp = The number of nonrespondents expected  to

report in State/subdi vision s for product p.

For cach nonrespondent, data are imputed only for cach
product and State/subdivision in which they were expected
10 report, based on the sampling criteria and data. The data
used 1o select the operator for the sample were used to
predict which product p and State/subdivision s cach non-
respondent was expected to report. The resulting imputed
values are provided by State/subdivision, by product (oil
and gas only), and for production only.

The calculations tor certainty and random nonrespondents
follow the same methodology with the exception that the
random nonrespondents data was weighted data rather than
the reported data.

Estimation and Imputation for
Reserve Data

In order to estimate reserve balances for Nauonal and
State/subdivision levels, a series of estimation and imputa-
tion steps at the operator tevel must be carried out. Year-
end reserves for operators who provided production data
only were imputed on the basis of their production
volumes. Imputation was also applied to the small and in-
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termediate operators as neeessary to provide data on cach
of the reserve balance categories (i.c., revisions, cxten-
sions, or new discoverics). Finally, an imputation was
required for the natural gas data of the small operators to
estimate their volumes of associated-dissolved and nonas-
sociated natural gas. The final manipulation of the data
accounts for the differences caused by different sample
frames from year 1o ycar. Each of these imputations
generated only a small percentage of the total estimates.
The methods used are discussed in  the following
paragraphs.

The actual data reported on an operated basis by Form
F1A-23 respondents for the report year 1992 are sum-
marized in Tables F2, F3, F4, and F5. The differences be-
tween these sums and the total estimates shown in Tables
6, 9, 10, and 16 in the main text represent the aggregale
result of statistical estimation and imputation performed by
EIA, The reported data shown in Table F2 indicate that
those responding operators accounted for 93.1 percent of
published crude oil production and 954 percent of the
reserves shown in Table 6. The reported data in Table F3
also show that those responding operators accounted for
96.7 percent of the published production for natural gas
shown in Table 9 and 93.4 percent of the reserves. Data
shown in Table F4 indicate that those responding operators
accounted for 92.9 percent of the nonassociated natural gas
production and 91.9 percent of the reserves published in
Table 10. Additionally, Table F5 indicates that those
responding operators accounted for 100 percent of the pub-
lished production and 96.2 percent of the published proved
reserves for lease condensate shown in Table 16.

Imputation of Year-End
Proved Reserves

Category 1 operators were required to submit year-end
estimales of proved reserves, Category I and Category HI

operators were required to provide year-end estimates of

proved rescrves only if such cstimates existed in their
records. Some of these respondents provided estimates for
all of their operated propertics, others provided estimates
for only a portion of their properties, and still others
provided no cstimates for any of their propertics. All
respondents did, however, provide annual production data.
The production reported by noncertainty sample operators
and the corresponding reserves imputed were weighted to
cstimate the full noncertainty stratum when calculating
reserves and production as described in the section "Total
U.S. Reserves Estimates.”

A year-cnd proved reserves estimate was imputed in cach
case where an estimate was not provided by the respon-

dent. Reserves were imputed from reported production data
for all random operators. The reported annual production
was multiplied by a reserves-to-production (R/P) ratio
(shown in Table B6) characteristic of operators of similar
size in the region where the propertics were located. The
regional R/P ratios in this report are averages calculated by
dividing the mean of reported reserves by the mean of
reported production for selected respondents of similar size
who did report estimated reserves. Operators that had R/P
ratios that exceeded 25 to 1 and Category [ operators were
excluded from the respondents selected to caleulate the
characteristic regional R/P ratio. All other Category i
respondents who reported both production and reserves
were used 1o calculate the regional R/P ratio characteristic.

The R/P ratio varied significantly from region (o region.
This variation was presumably in response to variation in
geologic conditions and the degree of development of
crude oil and natural gas resources in each area. The
average R/P ratio was computed for regional arcas similar
10 the National Petroleum Council regional units (Figure
B1). These units generally follow the boundaries of
geologic provinces wherein the stage of resource develop-
ment tends to be similar, Table BO6 lists the R/P ratio calcu-
lated for cach region that required such imputations and
the number of observations on which it was based.

The regional R/P ratio is determined primarily to provide a
factor that can be applied to the production reported by
operators without reserve estimates o provide an estimate
of the reserves of these operators when aggregated Lo the
regional level, The average R/P ratio, when multiplied by
cach individual production in the distribution of R,P pairs
used to caleufare i, will exactly reproduce the sum ol the
reported reserves in the distribution.

Imputation of Annual Changes to
Proved Reserves by
Component of Change

Category 1 and Category 1 operators that do not keep
reserves data were not asked to provide estimates of begin-
ning-of-year reserves or annual changes o proved reserves
by component of change, i.e., revisions, extensions, and
discoveries, When they did not provide estimates, these
volumes were estimated by applying an algebraic alloca-
tion scheme which preserved the relative relationships
between these items within cach  State/subdivision, as
reported by Category 1 and Category 11 operators, and also
preserved an exact annual reserves balance of the follow-
ing form;
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Table F2. Summary of Reported Crude Oil Used In Estimation Process, Form EIA-23
(Thousand Barrels of 42 U.S. Gallons)

Operator Category
Nonce'ti}almyf Cermlnty

Level of Reporting | ] Total

Field Level Detail Report

Proved Reserves asof 12/31/91 ............ 21,682,086 900,448 -- 93,939 22,676,473

(+) RevisionIncteases ................... 1,625,059 111,004 - 3,608 1,639,671

() RevisionDecreases ................... 851,915 69,268 - 3,241 024,424

(+#)Extensions . .......... .. ... i, 327,724 25,583 -- 1,173 354,480

(+) New Field Discoveries ................. 7,524 1,277 - 0 8,801

(+) New Reservoir Discoveries in Old Fields . . 66,335 11,672 - 600 78,607

(=) Productionin1992 . ................... 2,017,478 118,910 - 10,986 2,147,374

Proved Reserves asof 12/31/92 ... ......... 20,739,342 861,778 - - 85,090 21,686,210
State Leve! Summary Report

Productionin1992 ....................... 0 3,6852 2,159 45,508 51,519

Proved Reserves asof 12/31/82 ............ 0 33,865 17,030 372,638 423,533
Production without Proved

Reserves Reported in 1992 . .. ............. 4,510 40,697 7,810 80,497 133,514
Total Productionin 1882 ........ Cetaar e 2,021,988 163,459 9,968 136,991 2,332,407
Total Proved Raserves as of 12/31/92 ...... . 20,739,342 895,643 17,030 457,728 22,109,743

aUnweIghted reported data.

- — = Not applicable.

Note: Field level data are reported volumes and may not balance due to submission of incomplete records.
Source: Form EIA-23, "Annual Survey of Domastic Oll and Gas Resarves,” 1992,

Table F3. Summary of Raported Total Natural Gas, Wet After Lease Separation, Data Used in Estimation
Process, Form EIA-23

- o Operator Category =
Noncertainty® Certainty
Level of Reporting | ] n ] Total

Fleld Level Detall Report

Proved Reserves asof 12/31/91 . ........... 146,957,884 14,836,432 -—- 677,201 162,671,517

(+) Revision Increases . .................. 15,644,804 1,609,470 - 30,577 17,374,851

(-) Revision Decreases . .................. 10,003,316 1,405,175 - 11,053 11,419,544

(+) Extensions ............... ... .. ..... 4,025,101 452,324 - 5,643 4,438,068

(+) New Field Discoveries ....... ........ 554,161 65,614 - 15,287 635,062

(+) New Reservoir Discoveries in Old Fields . . 1,606,550 191,026 - 2,287 1,699,863

(-) Productionin1992 .................... 14,711,197 1,645,424 - 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

Productionin 1992 . ...................... 0 23,864 12,707 256,205 292,776

Proved Reserves asof 12/31/92 .. ... .... ... 0 158,293 89,413 2,674,192 2,921,898
Production without Proved Reserves

Reportedin1992 ........................ 55,391 466,568 40,024 466,944 1,028,927
Total Productionin 1982 ........... R 14,766,588 2,035,856 52,731 801,856 17,657,031
Total Proved Reserves as of 12/31/82 ........ 143,974,839 14,552,116 89,413  3,315427 161,931,785

aUnwelghted reported data

- - = Not applicable

Note: Field level data are reported volumes and may not balance due to submission of incomplete records
Source: Form EIA-23, "Annual Survey of Domestic Qi and Gas Reserves," 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
(Million Cubic Feet at 14.73 psia and 60° Fahrenheit)

Operator Category
Noru:ertalmya Certainty
Level of Reporting | ] ] m Total

Field Level Detall Report

Proved Reserves as of 12/31/01 ............ 119,8038895 12,953,226 - 467,294 133,224,409

(+) RevisionIncreases . ................... 13,339,016 1,448,147 -— 25,391 14,812,554

{(~) Revision Decreases ................... 8,530,233 1,237,261 - 6,934 9,774,428

(+) Extensions ........... ... ..o 3,464,754 337,168 - 1,525 3,803,447

(+) New Field Discoveries ................. 545,409 64,515 - 15,287 625,211

(+) New Reservoir Discoveries in Old Fields . . . 1,255,205 161,185 - 2,000 1,418,390

(~) Productionin1992 . ................... 12,354,110 1,302,817 - 50,330 13,707,257

Proved Reserves asof 12/31/02 ............ 117,623,938 12,424,173 - 454,233 130,402,344
State Level Summary Report

Productionin 1982 . ...................... NA NA NA NA NA

Proved Reserves as of 12/31/92 ........ o NA NA NA NA NA
Production without Proved Reserves

Reportedin 1992 . ....................... 32,472 344,561 - 71,965 44¢,998
Totai Production in 1992 ,....... e 12,386,582 1,647,378 - 122,205 14,156,255
Total Proved Reserves as of 12/31/82 ........ 117,623,938 12,424,173 - 454,233 130,402,344

8nweighted reported data.

- — = Not applicable.

NA = Not available.

Note: Field level data are reported volumes and may not balance due to submission of incomplete records.
Source: Form EIA-23, "Annual Survey of Domestic Oil and Gas Reserves," 1892

Table F5. Summary of Reported Lease Condensate Data Used in Estimation Process, Form E|A-23
(Thousand Barrels of 42 U.S. Gallons)

Operator Category
Noncertainty® Certainty
LevelofReporting | o " Total
Field Level Detali Report
Proved Reserves asof 12/31/81 . ....... ... 1,089,097 101,313 - 4,191 1,194,601
(+) Revisionincreases . ................... 163,498 29,396 -- 268 183,162
(-) Revision Decreases . .. ................ 111,666 21,005 - 280 132,951
(+)Extensions ............. ... ... 26,047 1,814 - 6 27,867
(+) New Field Discoveries ................. 8,484 77 - 1,625 10,186
(+) New Reservoir Discoveries in Old Fields . . . 28,164 1,580 - 50 29,794
(=) Productionin 1992 . ................... 127,340 12,648 - 661 140,649
Proved Reserves asof 12/31/92 ... ......... 1,066,306 100,627 - 5,203 1,172,136
State Level Summary Report
Productionin 1992 . ...................... 0 50 0 68 1,012
Proved Reserves asof 12/31/82 ............ 0 475 5 1 7,527
Production without Proved Reserves
Reportedin 1992 . ....................... 415 3,465 0 643 5,897
Total Productionin 19892 ................ e 127,755 16,163 0 1,372 147,558
Total Proved Reserves as of 12/31/92 ........ 1,066,306 101,102 5 5,204 1,179,663
aUnweighted roported data.
-~ = Not applicable.
Note: Field level data are reparted volumes and may not balance due to submission of incomplete records.
Source: Form EIA-23, "Annual Survey of Domestic Qil and Gas Reserves," 1992.
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Table F6. Statistical Parameters of Reserve Estimation Equation by Region for 1992

Number of Nonzero R/P Pairs Characterlsﬂc Multlpllera
Reglon Lease Lease
Number Region Oil Gas Condensate OII Gas Condensate
2 Pacific Coastal States . . . . ... . ... 41 34 3 8.4 %6.8 5.4
3 Waestern Rocky Mountains . . . . . . ... 90 111 20 8.0 1.2 85.4
4 Northern Rocky Mountains . . . . . . .. 156 117 15 6.9 76 85.4
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 55 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 95 5.4
10 + 11 Appalachians . . .. . ... ........ 40 82 3 8.1 10.6 85.4
United States . .. ... ... ... ... 2 036 1,985 598 6.2 6.8 54

aMumlear of the U S national average is aqqumed EHect of multlpher on related natural gas or lease condensate reserves estimate
negligible In these regions.
Source: Estimated based on data filed on Form EIA-23, "Annual Survey of Domestic Oil and Gas Reserves, 1992,

Figure F1. Form ElA-23 Regiohal Boundaries
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Published Proved Reserves at End of Previous Report Year
+ Adjustments

+ Revision Increases

Revision Decreases

Extensions

New Field Discoveries

New Reservoir Discoveries in Old Fields

Report Year Production

Published Proved Reserves at End of Report Year

+ 4+ +

"

A ratio was calculated as the sum of the annual production
and year-end proved reserves of those respondents who did
not provide the reserves balance components, divided by
the sum of year-cnd proved reserves and annual production
of those respondents who did provide these quantitics.
This ratio was then multiplied by cach of the reserves
balance components reported by Category | and some
Category 11 operators, to obtain imputed volumes for the
reserves balances of the other Category 11 operators and
certainty and noncertainty operators. These were then
added to the State/subdivision totals.

imputation of Natural Gas
Type Volumes

Operators in the State/subdivision certainty and noncertain-
ly saata were not asked to segregate their natural gas
volumes by type of natural gas, i.c., nonassociated natural
gas (NA) and associated-dissolved natural gas (AD). The
total estimated year-end proved reserves of natural gas and
the total annual production of natural gas reported by, or
imputed o, operators in the State/subdivision certainty and
noncertainty strata were, therefore, subdir ‘ded into the NA
and AD categorics, by State/subdivision, in the same
proportion as was reported by Category 1 and Category 11
operators in the same area.

Adjustments

The instructions for Schedule A of Form EIA-23 specify
that, when reporting reserves balance data, the following
arithmetic equation must hold:

Proved Reserves at End of Previous Year
+ Revision Increases
Revision Decreases
Extensions
New Field Discoveries
+  New Reservoir Discoveries in Old Fields
Report Year Production
= Proved Reserves at End of Report Year

Any remaining difference in the State/subdivision annual
reserves balance between the published previous year-end
proved reserves and current year-cnd proved reserves not
accounted for by the imputed reserves changes was in-
cluded in the adjustments for the arca, One of the primary
rcasons that adjustments are necessary is that very few of
the same random operators are sampled cach year. Less
than 4 percent of the random stratum operators sampled in
1991 were sampled again in 1992, and there is no guaran-
tee that in the smaller producing States/subdivision the
same number of small operators will be selected cach year,
or that the operators selected will be of comparable sizes
when paired with operators selected in a prior year, Thus,
some instability of this stratum from year (o year is un-
avoidable, resulting in minor adjustments.

Some of the adjustments are, however, more substantial,
and could be required for any one or more of the following
reasons:

» The frame coverage may or may not have improved
between survey years, such that more or less certain-
ty operators were included in 1992 than in 1991,

s The random sample for cither year may have been an
unusual one loaded by chance with cither larger or
smaller random operators.

« Onc or more operators may have rcs)ortcd data incor-
reetly on Schedule A in 1991 or 1992, but not both,
and the crror was not detected by edil processing.

s Operation of properties was transferred durity 1992
from operators not in the frame or random operators
not selected for the sample to certainty operators or
random operators sclected for the samp{c.

s« Operations of propertics was transferred during 1992
to an operator with a different evaluation of the
proved reserves associated with the properties than
that of the 1991 operator,

» Respondent changed  classification of natural - gas
from NA to AD or vice versa.,

» The trend in reserve changes imputed for the small
operators, that was based on the trend reported by the
large operators, did not reflect the actual trend for the
small operators.

» Random operators, who have grown substantially in
size since they were added o the frame, occasionally
cause a larger standard error than expected,

The causes of adjustments are known for some but not all
arcas. The only problems whose effects cannot be expected
to balance over a period of several years are those
associated with an inadequate frame or those associated
with any acwal wend in reserve changes for small
operators not being the same as those for large operators.
EIA continues 1o attempt to improve sources ol operator
data to resolve problems in frame completeness.

Energy Information Administration/U.S. Crude Oil, Natural
Gas, and Natural Gas Liquids Reserves 1992 Annual Report 17



Sampling Reliability of the Estimates

The sample of noncertainty operators selected is only one
of the large number of possible samples that could have
been sclected and each would have resulted in different
estimates. The standard crror or sampling error of the cs-
timates provides a measure of this variability. When prob-
ability sampling mecthods are used, as in the EIA-23
survey, the sampling error of cstimates can also be
estimated from the survey data.

The estimated sampling crror can be used o compule a
confidence interval around 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
frame had peen surveyed. If the estimated, volume is
denoted by Vi and its sampling crror by S.E. (Vy), the con-
fidence interval can be expressed as:

A A
Vet k S.E. (V)

where k is a multiple selected o provide the desired level
of confidence, For this survey, k was taken equal to 2.
Then there is approximately 95 percera confidence that the
interval;

A A
Vet 28.E. (V)

includes the universe value, for both the estimates of reser-
ves and production volumes. Correspondingly, for ap-
proximately 95 percent of the estimates in this report, the
difference between the published estimate and the value
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, B8, B9, and B10 provide
estumates tor 2S.E.(Vy ) by product. These estimates are
dircctly applicable for constructing approximate 95 percent
confidence intervals. EIA estimates should be viewed as
the value of the estimate plus or minus twige the as-
sociated sampling error. The sampling error of V is equal
to the sampling crror of the noncertainty estimate Vyy, be-
cause the certainty total is not subject to sampling error,
The estimated sampling error of a noncertainty estimale is
the square root of its cstimated sampling variance.

The noncertainty estimate for a given State/subdivision had
two separately weighted components based on reports of:

» Type 1 Operators shown in the frame as having had
crude oil or natural gas production in the State/ sub-
division.

» Type 2 Operators shown in the {rame as having had
no crude oil or natral gas production in the
State/subdivision.

Correspondingly, the sampling variance had two com-
ponents associated with the estimated production from
cach component;

A A A

Var(Vsr)=Var(Vgr1)+Var(Vsr2)

The Var(Vgy) was estimated as the sum of the estimated
variances ol the three component estimates. The variance
for any component, say component j, was estimated from
the formuta;

A W _ l ;
VarVug) = | = Is By

A
In general, Vypj denotes the production estimate from com-
g St
popent j for cach of the three types of operator, and
Var(Vgpjy denotes its variance where
srj)

fgrj = number of operators in sample in component j

Wepj = weight for operator reports in component j

2 . .

STrj = variance between operator feports in- com-
‘ ponent j.

If the subscripts srare dropped, .5’2_8-;,' can be expressed as:

2
n Y
)l
Vi | XVl
! 1
82 - S
D) ]
hy
where
V’,",' - weighted production or reserves volume for

the i-th sample operator in the component J,

The variance of the estimated total volume for a State
having subdivisions is the sum of corresponding Type |1,
Type 2, and Type 3 components where the classification of
operators by type is with regard 1o the State as a wholc,
e.g., Type 3 operators at the State level are those that were
not shown in the sample frame as having production
anywhere in the State.

Similar summations resulted in the variance of the es-
timated volume for the U.S. total. However, since there are
no operators in the frame who would be classified as Type
3 at the U.S. level, there would be no Type 3 components
at the U.S. level. Theretore, at the U.S. level there were
only two separate sample variance components calculated,
one for Type | operators and one for Type 2 operators.
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Table F7. Factors for Confidence Intervals (2S.E.) for Crude Oll Proved Reserves and Production, 1992
(Miliion Barrels of 42 U.S. Gallons)

1992 1992 1992 1992

State and Subdivision Reserves  Production State and Subdivision Reserves  Production
Alabama ... .................... 0 0 Ohio .......................... 4 1
Alaska .............. ......... 0 0 Oklahoma . ...... ... . ... .. o 28 4
Arkansas . .............. . ...... 4 1 Pennsylvania . e 0 )
California . ............. . ....... 21 2 Toxas . ............. e 90 13

Coastal Region Onshore . .. . .. .. 4 0 RRC District1 . ...... ... ... 15 3
Los Angeles Basin Onshore . .. .. 8 1 RRC District 2 Onshore . ... .. ... 16 2
San Joaquin Basin Onshore . .. .. 12 1 RRC District 3 Onshore .. .. .. .. 20 4
State Offshore . ... ....... . ... 0 0 RRC District 4 Onshore . . .. .. . .. 6 1
Colorade ............. ... o 14 2 RRC Districts . ... .. ... ... 3 0
Florida ............. ... .. ..... 0 0 RRC District6 . . ... ... .. ... 20 4
Minois .. ... .. ... ... . .. ... ... . 15 1 RRC District7B . ...... ... ... 14 2
Indigna . .............. ... ... .. 0 0 RRC District 7C . ... ... .... 41 4
Kansas ... .. e 22 3 RRC District8 . ....... ... ... ... as 6
Kentucky . ... ...... ... ........ 1 0 RRC District8A . .. .. ... .. ... 27 3
Louisiana . ... ... ... ...... ... .. 28 2 RRC District® ................ 14 2
North . ... ... . ... .. ... . ... 4 1 RRC District 10 ... ........ ... . 9 2
South Onshore ... . ... ... ... 28 2 State Offshore .. ... ...... .. ... 0 0
State Offshore .. ... ... ... ... 0 0 Utah ....... ... ...... .. R 6 1
Michigan . ......... ... ......... 18 3 Woest Virginia . ........... ... . .. 1 0
Mississippl . ............... ..., 13 3 Wyoming .............. ... . ... 26 4
Montana .. ... ... ...... ... ... .. 12 2 Federal Oftshore . ... . ... 0 0
Nebraska ............ . ... ..... 1 0 Pacific (Calitornia) . .. .. ... 0 0
New Mexico . ... .. .. ........ 13 2 Gulf of Mexico (Louisiana) . 0 0
East........... .... .. ... 13 2 Gulf of Mexico (Texas) 0 0
West ........... ... ........ 2 0 Miscellaneous® .. ... ... ... .. .. 2 0
North Dakota .. ....... ... .. .. 12 2 US.Total . .oovivinnvnnenninns 1M1 16

8includes Arizona, Missouri, Nevada, New York, South Dakota, Tennessee, and Virginia.
Note: Factors for confidence intervals for each State subdivision, State, and U.S. total are independently estimated and do not add.
Source: Factor estimates based on data filed on Form EI-23, "Annual Survey of Domestic Oil and Gas Reserves," 1992.

Table F8. Factors for Confidence Intervals (2S.E.) for Natural Gas Proved Reserves and Production,
Wet After Lease Separation, 1992 (Billion Cubic Feet at 14.73 psia and 60 Degrees Fahrenheit)

1992 1992 1992 1992
State and Subdivision Reserves  Production State and Subdivision Reserves  Production
Alabama .................... ... 56 10 Pennsylvania . .. .. e 78 7
Alaska ............. ... ... ... ... 0 0 Texas ... .......... .. ........ 381 65
Arkansas ..... . ............. .. 25 4 RRC District 1 . 148 28
California .................... .. 45 7 RRC District 2 Onshore . ... . . 106 19
Coastal Region Onshore ... ... .. 3 0 RRC District 3Onshore . .. .. ... 83 14
Los Angeles Basin Onshore .. . .. 1 0 RRC District 4 Onshore . .. . . ... 99 16
San Joaquin Basin Onshore . . . .. 11 2 RRC District5 ... ... ... . 75 16
State Offshore . ... . ........ ... 0 0 RRAC Districté . ... .. ... .. .. 35 7
Colorado ...................... 136 13 RRC District7B ..... ... ... 63 6
Florida ........................ 0 0 RRC District 7C .. . . ... ... 91 15
Kansas ........................ 103 9 RRC District8 . ... .. .. . . 89 14
Kentucky . .......... ... ... ..., 0 0 RRC District8A .. ... .. .. .. 68 1
Louisiana ... .............. ... .. 56 13 RRC Districte . ... .. 75 12
North ... ... ... .......... 38 10 RRC District 10 ... ... ... ... . 163 22
South Onshore .. ........ ... .. 43 8 State Offshore . .. . ... .. .. .. 0
State Offshore . . .. 0 0 Utah ... ... . ... 27
Michigan . .. .. ... ... .. ........ 49 10 Virginia . .. . .. e 0
Mississippi .. ....... ... .. o 41 7 Waest Virginia . .. R 128
Montana . ......... ... ... ... 99 6 Wyoming ... .. ... 352
NewMexico ............ ...... 89 16 Federal Offshore 0
EBast.................. ... ... 80 15 Pacitic (Calitornia) 0
West ... .. ... .. e 39 5 Gult of Mexico (Lomsuana) 0
NewYork ........ ... .. .. o 55 5 Gulf of Me)&’co (Texas) ... 0
North Dakota ... ........... .. .. 0 0 Miscellaneous® .. ... . ... . ..., 3
Ohio ........... . .. ... ... 34 4
Oklahoma .. ............. .. 410 60 US.Total..............ovuees m

Aincludes Federal offshore Alabama.

Bincludes Arizona, lllinois, Indiana, Maryland, Missouri, Nebraska, Nevada, Oregon, South Dakota, and Tennessee.

Note: Factors for confidence intervals for each State subdivision, State, and U S. total are independently estimated and do not add.

Source: Factor estimates based on data filed on Form EIA-23, "Annual Survey ot Domestic Oil and Gus Reserves," 1992.
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Table F9. Factors for Confidence Intervals (2S.E.) for Lease Condensate Proved Reserves and Production,

1992 (Million Barrels of 42 U.S. Gallons)

1992 1992 1992 1992
State and Subdivigion Reserves  Production State and Subdivision Reserves  Production

Alabama ........ ... ... ... ... ... 0 0 Oklahoma ... ...... .. .. ... .. ... 1 0
Alaska . ...... ... .. ... ... .. ... 0 0 Texas .. ........................ 3 0
Arkansas . ................ ..... 0 0 RAC Districtt ... ... ... ... .. 0 0
California ...................... 0 0 RRC District 2 Onshore ... ... .. 1 0
Coastal Region Onshore ... .. ... 0 0 RRC District 3 Onshore . .. ... . .. 2 0
Los Angeles Basin Onshore .. ... 0 0 RRC District 4 Onshore . ... . .... 2 0
San Joaquin Basin Onshore . . ... 0 0 RRC District5 . ........... . ... 0 0
State Offshore . ..... .. ... ... 0 0 RRC District6 ................ 1 0
Colorado .................... ... 1 0 RRC District 7B ... ..... ... ... . 0 0
Florida .. .. e 0 0 RRC District 7C ... ........ .. .. 1 0
Kansas ................... 0 0 RRC District8 ................ 0 0
Kentucky ................. . ... 0 0 RRC District 8A ... ............ 0 0
Louisiana ... .......... .. ... ... 1 0 RRC District® ... . ......... .. 0 0
North ... ... ... ... .......... 0 0 RRC District 10 ... ... ... .. 0 0
South Onshore ... ..... . ... ... 1 0 State Offshore . ... .. ... . N 0 0
State Offshore . .. e 0 0 Utah and Wyoming ... ... ... .. .. 3 0
Michigan ...... ... ... ... ... ... 4 1 West Virginia . .. ............ ... 0 0
Mississippi .. ... .. ......... ... 0 0 Federal Offshore® .. .. .. ... . . ... 0 0
Montana ........ ... .. . . .. o ] 0 Pacific (California) ...... ... ... 0 0
New Mexico ....... ....... .. ... 0 0 Gulf of Mexico (Louisiana)® . . 0 0
EBast .......... ... .......... 0 0 Gulf of Mexijco (Texas) . ...... .. 0 0
West .......... ... . 0 0 Miscellansous® . .. ... ... . . .. ... 0 0
North Dakota .. ... .. .. 0 0 US.Total ..ot v riernnnenns ) 1

8Includes Federal offshore Alabama.

blncludes Arizona, lllinois, Indiana, Maryland, Missouri, Nebraska, Nevada, New York, Ohio, Oregon, Pennsylvania, South Dakota,

Tennessee, and Virginia.

Note: Factors for contidence intervals for each State subdivision, State, and U S. total are independently estimated and do not add.

Source: Factor estimates based on data filed on Form EIA-23, "Annual Survey of Domestic Oit 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 _ Production State and Subdivision ____ _Reserves _ Production
Alabama . . .. . .. .. 54 10 Pennsyivania . 78 7
Alaska .. .. ... ... .. . .. .. ... 0 0 Texas ............ .. ... .. 351 60
Arkansas ... ...... ... ..., 25 4 RRC District 1 ... ... . . 143 27
California . ....... ... ... . ... 43 6 RRC District 2 Onshore . .. . . .. 99 18
Coastal Region Onshore .. ... .. 3 0 RRC District 3 Onshore ... . .. 76 13
Los Angeles Basin Onshore = . .. 1 0 RRC District 4 Onshore . .. ... .. 95 16
San Joaquin Basin Onshore . . . " 2 RRC Districts ...... ... .. .. 72 16
State Offshore 0 0 RRC District6 ... ... ....... 33 6
Colorado . ............ ... ... .. 129 13 RRC District 78 ... .. .. .. 52 5
Florida . ..... ... .. ... ... ... 0 0 RRC District 7C . 81 13
Kansas ....... .......... ... . 97 8 RRC District8 ... . .. 81 13
Kentucky . ......... e 0 0 RRC District 8A .. . . 53 9
Louisiana . ... ... ... ... .. ... .. 54 12 RRC District 9 . . e 63 10
North ... .. e 38 10 RRC District 10 ... .. ... ... .. 139 20
South Onshore ... ... . .. o 41 8 State Offshore ... ... ..... . . 0 0
State Offshore . . ... ... . ... . . 0 0 Utah . ... ... ... . ... . .. 24 2
Michigan . ... . ... e 46 9 Virginia ....... ... ... ... 0 0
Mississippi .......... .. ... ... .. 40 7 West Virginia ... .. .. 121 1
Montana ....... ......... . ...., 97 6 Wyoming ... ... .. 337 12
New Mexico .. .......... ... ... 82 15 Federal Offshore® . . 0 0
East . ........ . ... ... ..., 73 14 Pacitic (California) . NP 0 0
West . ..... o 37 5 Gult of Mexico (Louisiana)® . . . .. 0 0
NewYork ...... ... ... .. Co 55 5 Guif of Mexico (Texas) . .. ... . . 0 0
North Dakota ........... ........ 0 0 Miscellaneous” ... ... ... ... .. 3 0
Ohio ....... ... ... .. ... .. ... 34 4
Oklahoma . . . .. e 388 57 US. Total......... e 733 97

glncludes Federal oftshore Alabama.
Includes Arizona, llfinois, Indiana, Maryland, Missouri, Nebraska, Nevada, Oregon, South Dakota, and Tennessee.

Note: Factors for contidence intervals for each State subdivision, State, and U.S. total are independently estimated and do not add.
Source: Factor estimates based on data filed on Form EIA-23, “Annual Survey of Domestic Oil and Gas Reserves," 1992 and Form

EIA-84A, "Annual Report of the Origin of Natural Gas Liquids Production," 1992.
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Discussion of
Nonsampling Errors

Several sources of possible crror, apart from sampling
crror, are associated with the Form EIA-23 survey. These
include bias duc to nonresponse of operators in the sample,
proved reserve cstimation errors, and reporting errors on
the part of the respondents to the survey, On the part of
EIA, possible errors include inadequate frame coverage,
data processing error, and errors associated with statistical
estimates, Each of these sources is discussed below. An
cstimate of the bias from nonresponse is presented in the
section on adjustment for operator nonresponsc.

Assessing the Accuracy of
the Reserve Data

The EIA maintains an cvaluation program to assess the
accuracy and quality of proved reserve estimates gathered
on Form EIA-23. Field teams consisting of petroleum
engincers from EIA's Dallas Ficld Office conduct techni-
cal reviews of reserve estimates and independently
estimale the proved reserves of o statistically selected
sample of operator properties. The results of these reviews
are used to evaluate the accuracy of reported reserve
estimates, Operators are apprised of the team’s findings o

assist them in completing future filings. The magnitude of

errors due to differences between reserve volumes sub-
mitted by operators on the Form EIA-23 and those
estimated by EIA petroleum engineers on their ficld trips
were generally within accepted professional engineering
standards.

Respondent Estimation Errors

The principal data clements of the Form EIA-23 survey
consist of respondent estimates of proved reserves of crude
oil, natural gas, and lease condensate. Unavoidably, the
respondents are bound 1o make some estimation errors, i.e.,
until a particular reservoir has been fully produced to its
cconomic fimit and abandoned, its reserves are not subject
to direct measurement but must be inferred from limited,
imperfect, or indirect evidence. A more complete discus-
sion of the several techniques of estimating proved reser-
ves, and the many problems inherent in the task, appears
in Appendix C.

Rerortlng Errors and
Data Processing Errors

Reporting errors on the part of respondents are of definite

concern in a survey of the magnitude and complexity of

the Form EIA-23 program, Scveral steps were taken by
EIA 10 minimize and detect such problems. The survey

instrument itself was carefully developed, and included a
detailed set of instructions for filing data, subject 10 a
common set of definitions similar to those alrcady used by
the industry. Editing software is continually developed to
detect different kinds of probable reporting crrors and flag
them for resolution by analysts, cither through confirma-
tion of the data by the respondent or through submission of
amendments to the filed data. Data processing errors, con-
sisting primarily of random keypunch errors, are detected
by the same software,

Imputation Errors

Some error, generally expected o be small, is an inevitable
result of the various estimations ontlined. These imputation
errors have not yet been completely addressed by EIA and
it is possible that estimation methods may be altered in
future surveys. Nationally, about 6.9 percent of the crude
oil proved reserve estimates, 6.6 percent of the natural gas
proved reserve estimates, and 3.8 percent of the lease con-
densate proved reserve estimates resulted from the imputa-
tion and cstimation of reserves for those certainty and
noncertainty operators who did not provide estimates for
all of their properties, in combination with the expansion
of the sample ol noncertainty operators to the full popula-
tion. Errors for the latter were quantitatively caleulated, as
discussed in the previous section. Standard errors, for the
former, would tend to cancel cach other from operator o
operator, and are, therefore, expected o be negligible,
especially at the National level of aggregation. In States
where a large share of total reserves is accounted for by
Category HI and smaller Category 11 operators, the errors
are expected Lo be somewhat larger than in States where a
targe share of total reserves is accounted for by Category |
and larger Category 11 operators,

Frame Coverage Errors

Of all the sources of controllable error connected with the
Form EIA-23 survey, errors in the operator frame were
expected to be the most important. If the frame does not
list all operators in a given State, the sample selected from
the frame for the State will not represent the entire
operator  population, a condition called undercoverage,
Undercoverage s a problem with certain States, but it does
not appear 10 be a problem with respeet 1o the Natjonal
proved reserve estimates for either crude vif or natural gas.
While it is relatively straightforward 1o use existing sour-
ces 1o identify large operators and find addresses for them,
such is not the case for small operators, A frame such as
that used in the 1992 survey s particularly likely to be
deficient m States where @ large portion of total reserves
and production 1s accounted for by small operators. These
States are not hikely to allocate sufficient resources o keep
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track of all operators on a current basis. Some under-
coverage of this type seems o exist, particularly, with rel-
crence 1o natural gas operators, EIA is continuing to work
tc remedy the undercoverage problem in those States
where it occurred.

Calculation of Reserves of
Natural Gas Liguids and
Dry Natural Gas

Natural Gas Liquids Reserve Balance

The published reserves, production, and reserves change
statistics for crude oil, lease condensate, and natural gas,
wet alter lease separation, were derived from the data
reported on Form EIA-23 and the application of the im-
putation methods discussed previously, The information
collected on Form EIA-64A was then utihized in convert
ing the estimates of the wet natural gas reserves into two
components: plant liguids reserve data and dry natural gas
reserve data, The total nitural gas liguids reserve estimales
presented in Table 14 were computed as the sum of plant
liquids estimates (Table 15) and lease condensite (Table
16) estimales.

To generate estimates lor cach celement in the reserves
halance Tor plant liquids ma given producing area, the tirsg
step was o group all natural gas processing plants tha
reported this area as an arca-of-origin on their Form BIA-
64 A, und then sum the hiquids production attributed o this
arca over all respondents. Next, the rattio ol the liguids
production 1o the total wet natural gas production for the
arca was determined. Thas ratio represented the pereentage
of the wet natural gas that was recovered as natural gas
liquids. Finally, it was assumed that this ratio was
applicable to the reserves and cach component ot reserve
changes  (except adjustments), as well as production,
Therefore, cach element i the wet nataral gas reserves
halance was muluplied hy this recovery factor 1o yield the
corresponding estimiate lor plant liquids, Adjustments ol
natural gas hiquids were set equal to the difference hetween
the end of previous year reserve estimaltes, based upon the
current report year Form EIA23 and Form EIA-64A
surveys, and the end of current year reserve estimates pub-
lished in the preceding year's annual reserves report,

Natural Gas Reserve Balance

This procedure involved downward adjustments of the
natural gas data, wer atter fease separation, i estumating
the volumes of natural gas on a tully dry basis, These
reductions  were based  onestimates ol (the gascous
equivalents of the hiquids removed tm the case o produc-
tion), or expected o be removed Gn the case of reserves),

from the natural gas stream al natural gas processing
plants, Form EIA-64A collected the volumetric reduction,
or shrinkage, of the imput natural gas stream that resulied
from the removal of the NGL at cach natural gas process-
ing plant.

The shrinkage volume was then allocated o the plant's
reported arca or arcas of origin, Because shrinkage is, by
definition, roughly 1n proportion to the NGLL recovered, ie.
the NG produced, the altocation was 10 proportion to the
reported NG volumes Tor cach arca of origin, However,
these derived shrinkage volumes were rejected il the ratio
hetween the shrinkage and the NGL production (gas
cquvalents ratio) el outside certain limts of physical ac-
curacy, The ratio was cxpected o range between 1,558
cubic feet per barrel (where NGLL consists primarily of
cthane) and Y00 cubic feet per barrel (where NGLL consists
primarily of natral gasolines). When the computed gas
cyuivalents ratto fel outside these timits, an imputed ratio
wits ulilized 1o estimate the plant’s natural gas shrinkage
allocation o cach reported arca of ongm.

This imputed ratio was that caleulated for the agpregate of
all other planis reporing production and shrinkage, and
having a gas cquivalent ratio withim the atoresaid Jimits,
from the arca i question, The imputed arca ratio was
applicd only af there were at deast Tive plants to base ats
computaton on, I there were less than five plants, the
imputed rabo was calculated Lased onall plants in - the
survey whose mndividual gas equivalents ratio was within
the acceptable imits, Less than one pereent of the liguids
production was associated with shrinkage volumes unputed
in this manner. Based on ithe 1992 Form ETA-64A survey,
the national weighted average pas equivalenls rato was
computed o be 1,392 cubie feet ol natural gas shninkagye
per barrel ol NGL recovered. This s 7 cubie feet per barrel
more than in the 1991 survey. The total shrinkage volume
(reported plus smputed) lor all plants reporting a given arca
ol ongm was then subtracted from the estimated value of
nataral gas production, wet alter fease separation, yickding
dry natural gas producton tor the arca, The amount of the
reduction o the wet natural gas production was then
expressed as @ pereentage of the wet natural gas produc
ton, Dey natural gas reserves and reserve changes were
determined by reducing the wet natural gas reserves and
reserve changes by the same percentage reduction factor.

A Turther rehmement of the estimation process was added
this year. This rehnement was a change 1in methodology o
generate an eshimate of the natural gas hquid reserves m
those States with large amounts ol ¢oalbed methane, The
irst step in the process was o adenuly all Form EIA-23
reported coathed inethane fields, The second step was o
estmate the wmount of the undercoverage i the non
reported coalbed methane fields on Form EIA-23. Produc-
tion ol coatbed methane e reported tickds was compared
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to the State reported production of coalbed methane, to
calculate a factor to increase reported coalbed methane
production to the reported State production of coalbed
methane. This factor was applied to cach reporte:: clement
in the reserve balance for a State. The assumption was
made that coalbed mcthane fields contained hitic or no
extractable natural gas liquids. Therefore, when the normal
shrinkage procedure was applied to the wet gas volume
elements, the estimate of State coalbed methane volumes
were excluded and were not reduced tor liquid extraction,
Following the computation for shrinkage, cach coalbed
ficld gas volume was added back to cach of the dry gas
volume clements in a State. The effect of this is that the
large increases in reserves in some States from coalbed
methane ficlds did not cause corresponding increases in the
State natural gas liguids proved reserves, The States where

this procedure was applicd were Alabama, Colorado, and
New Mexico.

Adjustments of dry natural gas were sct equal to the dif-
ference between the cnd of previous year reserves
estimates, based upon the current report year Form EIA-23
and Form EJA-64A surveys, and the end of current year
reserve estimates published in the preceding ycar's annual
reserves report.

Each cstimate of end of year reserves and report ycar
production has associated with it an estimated sampling
error. The standard errors for dry natural gas were com-
puted by multiplying the wet natural gas standard errors by
these same pereentage reduction fygetors. Table B10 pro-
vides estmates for 2 times the S.E.(Vy) for dry natural gas.
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Appendix G

Discussion of Reserve
Estimation Methodologies

The adoption of a standard definition of proved reserves
for cach type of hydrocarbon surveyed by the Form EIA-
23 program provided a far more consistent response from
operators than if cach operator had used his own defini-
tion. Such standards, however, do not guarantee that the
resulting cstimates themselves are determinate. Regardless
of the definition sclected, proved reserves cannot be
measured directly, They are estimated quantities that are
inferred on the hasis of the best geological, engineering,
and cconomic data available to the estimator, who gencral-
ly uses considerable judgment in the analysis and inter-
pretation of the data. Consequently, the accuracy of a
given estimate varies with and depends on the quality and
quantity of raw data available, the estimation method used,
and the training and cxperience of the cstimator, The
element of judgment commonly accounts for the differen-
ces among independent estimates for the same reservoir or
field.

Data Used in Making
Reserve Estimates

The raw data used in estimating proved reserves include
data on engincering and geological properties of the reser-
voir rock and its hydrocarbon fluids. These data are ob-
tained from direct measurcments. The data available for a
given reservoir vary in kind, quality, and quantity. When a
reservoir is first discovered only data from a single well
are availabic, and prior 1o {low (esting or actual produc-
tion, proved reserves can only be inferred, As development
of the reservoir proceeds, and flow tests are made or actual
production connnences, more and more data become avail-
able, cnabling proved reserves estimates to become more
accurale.

Many different kinds of data arc useful in making reserves
estimates. They may include: data on porosity, per-
meability, and fluid saturations of the reservoir rocks (ob-

tained directly from core analysis or from various types of

clectrical measurcments taken in a well or several wells);
data on the production of fluids from a well or several
wells; geologic maps of the arcal extent, thickness, and
continuity of the reservoir rocks (inferred from well logs,
geophysical, and geological data); and reservoir pressure
and temperature data. Also involved are cconomic data
including the current price of crude oil and natural gas. and
various developmental and operating costs,

Reserve Estimation
Techniques

Depending on the kinds and amounts of data available, and
a judgment on the reliability of those data, the estimator
will select one of several methods of making a proved
reserves estimate. Methods based on production perfor-
mance data are generally more accurate than those based
strictly on inference from geological and cagineering data.
Such methods include the Production Decline method (for
crude oil o natural gas reservoirs), the Material Balance
method (for crude oil reservoirs), the Pressure Decline
method (which is actually a material balance, for natural
gas reservoirs), and Reservoir Simulation method  (for
crude oil or natural gas reservoirs), The reservoir type and
production mechanisms and the types and amounts of reli-
able data available determine which of these methods is
more appropriate for a given reservoir. These methods are
of comparable accuracy.

Methods not based upon production data include the
Volumetric method (for crude oil or natural gas reservoirs)
and the Nominal method. Of these, the Volumetric method
is the more accurate. Both methods, however, are less
accurate than those based on production data. Table Gl
summarizes the various methods.

Judgmental Factors in
Reserve Estimation

The determination of rock and hydrocarbon fluid proper-
ties involves judgment and is subject o some uncertainty;
however, the construction of the geologic maps and cross
sections and the determination of the size of the reservoir
are the major judgmental steps in the Volumetric method,
and are subject to the greatest uncertainty. Estimates made
using the Material Balance method, the Reservoir Simula-
tion method, or the Pressure Decline method are based on
the estimator's judgment that the type of reservoir drive
mechanism has been identified and on the specification of
abandonment  conditions,  Estimates  based  on  the
Production Decline method are subject o judgment in
constructing the trend  line, and arc based on the
estimator’s assumption of reservoir performance through
abandonment,
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Table G1. Reserve Estimation Techniques

Method

Volumetric

Comments

Applies to crude oil and natural gas reser
voirs Based on raw engineefing and
gvologic data

Applies to crude oil and natural gas reser
voirs Is used in estimating reserves. Usual
ly of more value in predicting reserves, and
reservoir performance

Material Balance

Pressure Decline Applies to nonassociated and associated
gas reservoirs. The method is a special
case of material balance equation in the

absence of water influx

Production Decline Applies to crude oil and natural gas reser
voirs during production decline (usually in

the later stages of reservoir life)

Applies to crude oil and natural gas reser-
voirs. s used in estimating reserves Usual
ly ot more value in predicting reservoir
performance. Accuracy increases when
matched with past pressure and production
data

Reservoir Simulation

Applied to crude ol and natural gas reser
voirs Based on rule of thumb or analogy
with another reservoir or reservoirs
believed to be similar, least accurate of
methods used

Nominal

Source Energy Information Administration, Office of Oil and Gas

Contributing to the degree of uncertainty inherent in the
above methods for estimating reserves are other factors
associated with economic considerations and the perceived
reservoir limits, which together influence the final reserves
estimate. A briel discussion of these other factors iy
provided in succeeding paragraphs,

Economic Considerations. There has been  continuing
debate about the effects of prices on proved reserves.
Although no all-inclusive statement can be made on the
impact of price, the points at issue can be discussed and
some general  remarks  can be made  about  some
circumstances where price may be a factor.

Developed gas fields, Tn a gas reservoir, price affects the
cconomic limit (i.c., the production rate required to meet
operating, costs) and, therefore, the abandonment pressure,

Thus, price change has some effect on the conversion of
noneconomic hydrocarbon resources to the category of

proved reserves. In both nearly depleted reservoirs and
newly developed reservoirs, the actual increase in the
quantity of proved reserves resulting from price rises is
generally limited in terms of national  volumes  (even
though the percentage increase for a given reservoir may
be great).

o Developed oil fields. In developed crude oil reservoirs
many ol the same comments apply; however, there is
an additional consideration. If the price is raised o0 a
level sufficient to justify initiation of an improved
recovery project, and if the improved recovery techni-
que is effective, then the addition to ultimate recovery
from the reservoir can be significant. Because of the
speculative nature of predicting prices and costs many
years into the future, proved reserves arc estimated on
the basis of  current prices, costs, and operating
practices in elfect as of the date the estimation was
made.

Successful exploration efforts. Price can have a major
impact on whether a new discovery is produced or
abandoned. For example, the decision to set casing in
a new onshore discovery, or 1o install a platform as the
result of an offshore discovery, are both price-sensi-
tive. If the decision is made to set pipe or o install a
platform, the discoveries in both cases will add to the
proved reserves total. If such projects are abandoned,
they will make no contribution to the proved reserves
total.

Effect of operating conditions. Opcrating conditions are
subject to change caused by changes in economic condi-
tions, unforeseen production problems, new production
practices or methods, and the operator’s financial position,
As with cconomic conditions, operating conditions 1o be
expected at the time of abandonment are speculative. Thus,
current operating conditions are used in estimating proved
reserves. In considering the effect of operating conditions,
a distinction must be made between processes and techni-
ques that would normally be applied by a prudent operator
in producing his oil and gas, and initiation ol changes in
operating conditions that would require substantial new
investment.

« Compression. Compression facilities are normally
installed  when  the  productive  capacity  or
deliverability of a natural gas reservoir orts
individual wells declines, In other cases compression
is used in producing shallow, low-pressure reservoirs
or reservoirs in which the pressure has declined 10 a
level too low for the gas o flow into a higher pressure
pipeline. The application of compression increases the
pressure and, when cconomical, is used 0 make
production into the higher pressure pipeline possible.
Compression facilitics normally require a significant
investment and result in a change in operating condi-
tions, It increases the proved reserves of a reservoir,
and reasonably accurate estimates of the increase can
be made.

Well stimulation. Procedures that increase productive
capacity (workovers, such as acidizing or fracuring,
and other types of production practices) are routine
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ficld operations. The procedures accelerate the rate ol

production from the reservoir, or extend its life, and
they have only small effect on proved reserves.
Reasonable estimates of their effectiveness can be
made.

Improved recovery techniques. These technigues
involve the injection of a fluid or MNuids ino a reser-
voir to augment natural reservoir energy. Because the
response of a given reservoir o the application of an
improved recovery technique cannot be accurately
predicted, crude oil production that may ultimately
result from the application of these techniques is
classified as “indicated additional reserves of crude

oil” rather than as proved reserves until response of

the reservoir to the technigue has been demonstrated.
In addition, improved recovery methods are not

applicable to all crude oil reservoirs, Inttiation of

improved recovery technigues may require significant
investment.

Infill drilling. Infill drilling (drilling of additional
wells within a ficld/reservoir) may result in a higher
recovery factor, and, therefore, be  cconomically
justified. Predictions of whether infill drilling will be
justified under current cconomic  conditions  arc

generally based on the expected production behavior
of the infill wells.

Reservoir Limits. The initial proved reserves estimate
made from the discovery well is subject o significant
uncertiinty because one well provides little information on
the size of the reservoir, The arca proved by a discovery
well is frequently estimated on the basis of experience in a
piven producing region. Where there is continuity of the
producing formation over wide geographic arcas, a rela-
tively Jarge proved arca may be assigned. In some cases
where reliable geophysical and geological data are avail-
able, a reasonable estimate of the extent of the reservoir
can be made by drilling a relatively small number of
detineation wells. Conversely, a relatively small proved
arca may he assigned when the producing formation is of
limited continuity, owing to cither structural or lithological
factors.

Additional wells provide more information and reduce the
uncertainty of the reserves estimate. As additional wells
are  drilled, the  geometry  of  the  reservoir  and,
consequently, its bulk  volume, bhecome more  clearly
defined. This process accounts for the large extensions to
proved reserves typical of the carly stages of most
reservoir development.
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Maps of Selected State Subdivisions

Figure H1. Subdivisions of Alaska
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Figure H2. Subdivisions of California
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Figure H3. Subdivisions of Louislana
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Figure H4. Subdivisions of New Mexico

Source: Energy Information Administration, Office of Qil and Gas.
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Figure H5. Subdivisions of Texas
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Figure I11. Form EIA-23, Cover Page
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Figure 13. Form EIA-23, Summary Report — Page 2
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Figure 14. Form EIA-23, Detail Report — Schedule A
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Figure IS. Form EIA-23, Detail Report — Schedule B
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Glossary

This glossary contains definitions of the technical terms used in this report and employed by respondents in completing Form
EIA-23, "Annual Survey of Domestic Oil and Gas Reserves,” or Form EIA-64A, "Annual Report of the Origin of Natural Gas

Liquids Production,” for the report year 1992,

Adjustments: The quantity which preserves an exact
annual reserves balance within cach State or State sub-
division of the following form:

Published Proved Reserves at End of Previous Report Year
+ Adjustments

+ Revision Increases

Revision Decreases

Extensions

New Field Discoveries

New Reservoir Discoveries in Old Fields

+ + + +

Report Year Production

]

Published Proved Reserves at End of Report Year

These adjustments are the yearly changes in the published
reserve estimates that cannol be attributed 1o the estimates
for other reserve change calegories because ol the survey
and statistical estimation methods employed. For example,
variations as a result of changes in the operator frame, dit-
ferent random samples or imputations for missing or un-
reported reserve changes, could contribute to adjusiments,
Affitiated (Associnted) Company: An “affiliate” of, or a
person “affitiated” with, a specific person is a person thal
direcdly, or indirectly through one or more intermedianes:
controls; or is controdled by; or is under common control
with, the person specitied. (See Person and Control)
Control: The term "control” tncluding the terms “control-
ling,” "controlled by," and "under common control with”)
means the possession, direct or indirect, of the power o
direct or cause the direction of the management and
policies of a person, whether through the ownership of
voting shares, by contract, or otherwise. (See Person)

Corrections: (Sce Revisions)

Crude Oil: A mixture of hydrocarbons that exists in the
liquid phase in natural underground reservoirs and remains
liguid at atmospheric pressure after passing through sur-
face separating facilities. Crude oil may also include:
1. small amounts of hydrocarbons that exist in the gas-
cous phase in natral underground reservoirs but are
liguid at atmospheric pressure after being recovered

from oil well (casinghead) gas in lease separators,
and that subsequently are comingled with the crude
stream without being separately measured, and

2. small amounts of nonhydrocarbons produced with
the oil,

When a State regulatory agency specifies a definition of
crude oil which differs from that set forth above, the State
definition is 10 be followed and its use footnoted on
Schedule B of Form EIA-23.

Extensions: The reserves credited to a reservoir because
of enlargement of its proved area, Normally the ultimate
size of newly discovered fields, or newly discovered reser-
voirs in old ficlds, is determined by wells drilled in years
subsequent (o discovery. When such wells add 1o the
proved arca of a previously discovered reservoir, the
increase in proved reserves is classified as an extension,

Field: An arca consisting of a single reservoir or multiple
reservoirs all grouped on, or related 1o, the same individual
geological structural feature and/or stratigraphic condition,
There may be two or more reservoirs in g field that are
separated vertically by intervening impervious strata, or
faterally by locat geologic barriers, or by both,

Field Area: A geographic arca encompassing two or more
pools that have a common gathering and metering system,
the reserves of which are reported as a single unit. This
concept applies primiatly 1o the Appalachian region. (Sce
Pool)

Field Discovery Year: The calendar year in which a ficld
was first recognized as containing economically recover-
able accumulations of oil and/or gas.

Field Separation Facility: A surface installation designed
10 recover lease condensate from a produced natural gus
stream  frequently originating from more than one lease,
and managed by the operator of one or more of these
leases. (Sce Leuse Condensate)

Gross Working Interest Ownership Basis: Gross work-
ing interest ownership is the respondent’s working interest
in a given property plus the proportionate share ol any
royalty interest, including  overriding  royalty interest,
associated with the working interest. (See Working Inter-
est and Royalty (including Overriding Royalty) Interest)

Energy Information Administration/U.S. Crude Oil, Natural
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Indicated Additional Reserves of Crude Oil: Quanuties

of crude oil (other than proved reserves) which may be

come cconomically recoverable from existing productive

reservoirs through the application of improved recovery

techniques using current technology, These recovery ech-

niques may:

1. already be installed in the reservorr, but their effects

are not yet known (o the degree necessary to classily
the additional reserves as proved, or

2. be installed in another sunilar reservorr, where the
results of that installation can be used o estimate the
indicated additional reserves,

Indicated additional reserves are not included in- proved
reserves due 1o their uncertain cconomic recoverability,
When economic recoverability is demonstrated, the indi-
cated additional reserves must be transterred 10 proved
FESEIVes 848 Positive revisions,

Lease Condensate: A mixtire consisting primarily o
pentancs and heavier hydrocarbons which is recovered as a
liguid from natural gas in dease or fickl separation
facilities, exclusive of products recovered at natural gas
processing plants or facilities.

Lease Separator: A lease separator is a facility installed
at the surface for the purpose of (a) separating gases from
produced crude oil and water at the temperature and pres.
sure conditions of the separator, and/or (hy separating gases
from that portion of the produced nataral gas stream which
liguefies at the temperature and pressure conditions of the
separtor,

Natural Gas: A mixture ol hydrocarbon compounds and
small quanuties of various nonhydrocarbons exisung i the
gascous phase or in sofution with crude oil m natural un-
derground reservoirs at reservoir conditions, The principal
hydrocarbons normally  contained  m o the nuxture are
methane, cthane, propane, butane, and pentanes. Typical
nonhydrocarbon gases which may be present i reservonr
natural gas are water vapor, carbon  dioxide, hehom,
hydrogen sulfide, and nitrogen. Under reservorr conditions,
natural gas and the liguetiable portions occur either m g
stngle gaseous phase m the reservoir or i solution with
crude oil, and arc not distinguishable at the ume as
separate substances. (See Natural Gas, Associated-Dis.
solved and Natural Gas, Nonassociated)

Natural  Gas,  Associated-Dissolveds The  combined
volume of natural gas which occurs in crude onl reservorrs
either as free gas (associated) or as gas m solution with
crude o (dissolved),

Natural Gas, "Dry": ‘The actual or calculated volumes of
natural gas which reman alter:

1. the hyuetiable hydrocarbon portion has been re-
moved from the gas stream (e, gas alter lease,
fiekd, and/or plant separation), and

ro

cany volumes of nonhydrocarbon gases have been
removed wheie they occur in sufficient quantity to
render the gas unmarketable,

Natural Gas, Nonassociated: Natural gas not in contact
with signihicant quanuties of crude oil 1 reservoir,

Natural Gas Liguids: Those hydrocarbons in natural gas
which arce separated from the gas through the processes of
absorption, condensation, adsorption, or other methods in
pas processimg or cychng plants. Generally such liquids
consist of propane and heavier hydrocarbons and are com-
monly referred 1o as condensate, natural gasoline, or
hiquetied petroleum gases. Where hydrocarbon componemts
ighter than propane are recovered as liguids, these com-
ponents are included with natural gas liquids.

Natural Gas Processing Plant: A facility designed to
recover natural gas liquids from a stream ol natural gas
which may or may not have passed  through  lease
separgtors and/or Hield separation facilities. Another func-
ton of the factlity 15 1o control the guality of the processed
natural gas strcam. Cycling plants are considered natural
gas processing plants,

Natural Gas, Wet After Lease Separation: The volume
ol natural gas remaining after removal of lease condensate
i dease and/or hield separation facilies, if any, and after
exclusion of nonhydrocarbon gases where they oceur in
sutticient gquantity o render the gas unmarketable, Natural
gas higquids may be recovered trom volumes of natural pas,
web alter lease separation, at naturad gas processing plants.
(See Lease Condensate, Lease Separator, and Field
Separation Facility)

Net Revisions: (Sce Revisions)
New Field: A bield discovered durmg the report year,

New Field Discoveries: The volumes ol proved reserves
ol crude o, natural pas and/or natural gas hquids dis-
coverad in new ficlds dunng the report year.

New Reservoir: A reservorr discovered durimg the report
VOAr.

New Reservoir Discoveries in Old Flelds: The volumes
ol proved reserves of crude ol natural gas, and/or natural
gas liquids discovered daring the report year in new reser-
vorresy located i old helds,

Nonproducing Reservoirs: Reservorrs o which proved
hguid or gascous hvdrocarbon reserves have heen iden-

Energy Information Administration:U.S. Crude Oli, Natural
150 Gaes, and Natural Gas Liquids Reserves 1992 Annual Report




tified, but which did not produce during the last calandar
year regardless of the availability  and/or operation ol
production, gathering, or transportation facilities

Old Field: A ficld discovered prior o the report year,

Old Reservoir: A reservoir discovered prior 1o the report
year.

Operator, Gas Plant: The person responsible Jor the
management and day-to-day operation of one o more
natural gas processing plants as of December 31 of the
report year, The operator is generally a working interest
owner or a company under contract to the working interest
owner(s). Plants shut down during the report year are also
o be considered "operated” as of December 3L (See Per-
son)

Operator, Ol and/or Gas Well: The person responsible
for the management and day-to-day operation ol one or
more crude oil and/or natural gas wells ax of December 31
of the report year, The operator is generally a working in-
terest owner or @ company under contract 1o the working
interest owner(s), Wells included are those which have
proved reserves of crude oil, natural gas, and/or fease con
densate in the reservoirs assoctated with them, whether or
not they are producing, Wells abandoned duaring the repon
year are also to be considered "operated” as of December
31, (See Person, Proved Reserves of Crude Oil, Proved
Reserves of Natural Gas, Proved Reserves of Lease
Condensate, Report Year, and Reservoir)

Ownership: (Sce Gross Working Interest Ownership
Basis)

Parent Company: The parent company ol a business ¢n-
tity is an aftibated company which exercises ultimaie con-
trol over that entity, cither direetly or indirectly through
one or more intermediaries, (See Affiliated (Associated)
Compauny and Control)

Person: An individual, a corporation, a partnership, an
ASSOCEILON, & joint-stock company, o business trust, or an
umncorporated organization,

Pool: In geenral, o reservoir. Incertain situations i pool
may consist of more than one reservorr, (See Field Area)

Plant Liguids: Those volumes of nataral gas hquids
recovered ain natural gas processing plants.

Production, Crude Oil: The volumes of crude oil which
are extracted from oil reservoirs during the report year.
These volumes are determined through measurement of the
volumes delivered from lease storage tanks, (e, at the
point of custody transter) with adjustinent for (1) net dil-
ferences between opening and closing lease inventorics,

and for (2) basic sediment and water, Oil used on the lease
is considered production.

Production, Lease Condensate: The volume of leuse
condensate produced daring the report year. Lease conden-
site volumes include only those volumes recovered from
fease or tield separation facilities. (See Lease Condensate)

Production, Natural Gas, Dry: ‘The volume of natural
gas withdrawn from reservairs during the report year less
(I the volume retrned 1o such reservoirs in cycling,
repressuring of oil reservoirs and conservation operations;
fess (2) shrinkage resulting from the removal ol lease con-
densate and plant hgnids; and less (3) noshydrocarbon
gases where they occur in sulficient quantity to render the
pas unmarketable. Volumes of gas withdrawn from gas
storage reservoirs and native gas, which has been trans.
lerred to the storage category, are not considered produc-
ton. This is not the same as marketed production, since
the Batter also excludes vented and flared gas, but contains
plant liquids,

Production, Natural Gas, Wet after Lease Separation:
The volume of natoral gas withdrawn from reservoirs
during the report year less (1 the volume retumed to such
reservoirs in cyching, repressuring of oil reservoirs and
conservation operations; less (2) shrinkage resulting from
the removal of lease condensate; and less (3) nonhydrocar-
bon gases where they oceur in sufficiem quantity to render
the gas unmarketable. Volumes of gas withdrawn from gas
storage reservorrs and native gas, which has been trans-
lerred 1o the storage category, are not considered produc-
tion. This s not the same as marketed production, sinee
the Tatter excludes vented and fared gas.

Production, Natural Gas Liguids:  The volume of natural
gas hguids removed from natural gas in lease separators,
held facilities, gas processing plants or cycling plants
during the report year,

Production, Plant  Liguids: The  volume  of  liguids
removed from natural gas i natural gas processing plants
or cychng plants duning the report year.

Proved Reserves of Crude Qil: Proved reserves of crude
oil as of December 31 of the report year are the estimated
gquantities ol all liguids defined as crude oil, which
peological and  enpmeering data demonstrate with
reasonable certainty (o be recoverable i fature years from
known reservoirs under existing economic and operating
conditions.

Reservairs are considered proved it economic producibility
i supported by actual production or conclusive formation
test (drill stem or wire Hine), or it ecconomic producibility is
supported by core analyses and/or clectric or other log in-
terpretations, The arca of an il reservoir considered
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proved includes (1) that portion debimcated by drilling and
defined by gas-oil and/or ml-water contacts, # any: and (2)
the immediately adjoming portions not yet drilled, but
which can be reasonably judged as ccononncally produc
tive on the basis ol available geological and engineening
data. In the absence ol iformation on thud contacts, the
lowest known structural occurrence ol hydrocarbons s
considered o he the lower proved limit ol the reservorr.

Volumes ol crude oil placed i underground storage are
not Lo be considered proved reserves.

Reserves of crude oif which can be produced econonically
through application of improved recovery wahmgues isuch
as Huid mjectiony are mcluded i the “proved” classilica
tion when successtul tesing by a pilot project, or the
operation ob an mstalted program in the reservonr, provides
support for the engineening analysis on which the projeat
or program was hased.

Estimates of proved crude ol reserves do not mclude the
following: ¢y oil that may become avarlable from known
reservorrs but is reported separately as indicated addon-
al reserves”, (2 natural gas Lignds ancluding lease con
densate); (1 o, the recovery of which s subject 1o
reasenable doubt because ob uncertinty as o geology.
reseevorr characteristios, or economic factors, <y ol that
may ocour i undrilled prospects; and (51 ol that may be
recovered Trom oil shales, coal, gilsomte, and other such
sources, 10 as not necessary that production, gathening or
transportation facilities be installed or operative tor a reser
voir 10 be considered proved.

Proved Reserves of Lease Condensate: Proved reserves
of Jease condensate as of December 31 ol the report year
are the volumes of lease condensate espected o be
recovered i future years moconpunction with the produg:
ton ol proved reserves ol matural gas as of December 3
ol the report year, based on the recovery efficiency ol
Jease and/or ficld separanon facahities anstalled as ol
December 31 of the report sear. (See Lewse Condensate
and Proved Reserves of Natural Gas)

Proved Reserses of Natural Gas: Proved reserves ol
nataral gas as ot December 310 of the report year are the
estimated  quanniies which analysis ol geological and
engineering data demonstrate with reasonable certainty o
be recoverable in future years from known reservoirs under
exasting cconomic and operating conditions,

Reservoirs are considered proved it econonne praducibility
is supported by actual production or conclusive formation
test (dntt stem or wire Tiney, or o economic producibility s
supported by core analyses and/or electne or other log
interpretations,

The arca of a gas reservorr considered proved includes: ()
that portion delincated by drlling and detined by gas-ail
and/or gas-water contacts, ff any, and (2) the immediately
adjommg portions not yet dritled, but which can e
reasonably qudged as cconomically productive on the basis
of avatlable geological and engineering data, In the ab-
sence of information on flusd contacts, the lowest known
structural occurtence of hydrocirbons is considered to e
the lower proved himat of the reservorr.

Volumes of natural gas placed in underground storage are
not 1o be considered proved reserves,

For natural pas, wet alter lease separabon, an appropriate
reduction an the reservorr gas volume has been made 1o
cover the removal of the Tiquefable portions of the gas
lease and/or Lield separation facihues and the exclusion of
nonhydrocarbon gases where they oceur in sullicient quan
ity to render the gas unmarketable.

For dey natural gas, an appropriate reduction i the gas
volumie has been made 1o cover the removal ol the ligueti
able portions of the gas i dease and/or held separanion
tacilities, and m o nataral gas processing plants, and the ex
clusion of nonhydrocarbon gases where they occur i suth-
cient guantty to render the gas ummarketable,

108 not necessary that production, gathersng, or trunsporta
von tacilities be mstalled or operative Tor a reservorr (o be
considered proved. 10 s o be assumed that compression
will be iitated 1 and when cconomically justitied.

Proved Reserves of Natural Gas Liquids: Proved reser
ves of nitural gas hyuds as of December 31 of the repont
year are those volumes of natural gas hguids tincluding
Jease condensate) demonstrated with reasonable certnty
1o be separable in the future frome proved natural gas reser
ves, nnder existing cconomie and operating condions,

Report Year: The calendar year 1o which data reported in
this pubhcation pertam,

Reserves: (See Proved Reserves)

Reserve Additions: Consist of adjustments, net revisio -,
extensions 1o old reservorrs, new reservotr discoveries i
old tields, and new held discoveries,

Reserves Changes: Posiive and negative revisions, ¢x-
tensions, new reservorr discovertes in old fields, and new
held discoveries, which occurred during the report year,

Reservoir: A porous ind permeable underground forma
non contanng an individual and separate: natural ac-
cumulation ol producible hydrocarbons (ol and/or gas)
which 1s confined by impermeable rock or waler barriers
and s charactenized by o smgle natural pressure system,
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Revisions: Changes to prior year-end  proved  reserves
estimates, ¢ither positive or negative, resulting froni new
information other than an increase i proved acreage (ox-
tension). Revisions include inereases of proved reserves as-
socigled  with  the installation  of improved  recovery
technigues or equipment. They also include correction of
prior report year arithmetical or clerical errors and adjust-
ments o prior year-end production volumes o the extent
that these alter reported prior year reserves estinmates.

Royalty (Including Overriding Royalty) Interests;
These interests entitle their owner(s) to a share of the
mineral production from a property or 1o a share ol the
proceeds therefrom. They do not contain the rights and
obligations of operating the property, and normally do not
bear any of the costs of exploration, development, and
operation of the property.

Subdivision: A preseribed portion of a4 given Stae or

other geographical region defined in this publication {or
statisticil reporting purposes,

LG, LR D 199t ann -y senpnng

Subsidiary Company: A company which is controlled
through the ownership of voting stock, or & corporate joint
venture in which a corporation is owned by a small group
of businesses as a separate and specific business or project
for the mutual benelit of the members of the group. (See
Control)

Total Discoveries: The sum of extiensions, new reservoir
discoveries i old Hiclds, and new field discovenies, which
occurred during the report year.

Total Liguid Hydrocarbon Reserves: The sum of crude
oil and natural gas Tiguids reserves volumes.

Total Operated Basis: The total reserves or production
associated  with the wells operated by an individual
operator. This is also commonly known as the "gross
operated” or "B/Rhs" hasis,

Working Interest: A working interest  permits  the
owner(s) o explore, develop and operate a property. The
warking interest owner(s) bear(s) the costs of exploration,
development and operation of the property, and in return s
tare) entitled to o share of the mineral production from the
property or to o share of the proceeds therefrom,
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