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l ~ DISCLAIMER

LEGAL N OTICE Thls report was prepeared by the Bureau of Economic Geology as an account of
il o

work sponsored by the Gas Research Institute (GRI) Neither GRI, members of GRI, nor any

\

1 I person acting on behalf of eithers

a. Makes any warranty or representation, express or implied, with respect to the

accuracy, completeness, or usefulness of the information contained in this report, or

that the use of any apparatus, method, or process &isclosed in this report may\not

7 i

infringe privately owned rights; or

I b.  Assumes any liability with respect to the use of, or for damages resulting from the
I - use of any-information, apparatus, method, or process disclosed in this report.
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RESEARCH SUMMARY

Analysis of Negative Revisions to Natural Gas Reserves in Texas

Bureau of Economic Geology, The University of Texas at Austin

GRI Contract No. 5083-800-0908

W. L. Fisher

March 1984 - June 1985
Final Report

To analyze the causes of the major negative revisions of natural gas
reserves in Texas from 1966 through 1979, to determine leading indica-
tors of any possible return of sustained negative revisions, and to assess
the likelihood of additional sustained negative revisions to reserves
within the United States.

Reserves of natural gas .in Texas, which once appeared nearly"
inexhaustible, peaked in 1968 at 125 Tef. Since then gas reserves have
declined by 60 percent (1983). Reserves-to-production (R/P) ratios have
been single-digit values since 1976, and additions to reserves failed to
replace production from 1966 through 1980. Part of the decline in
reserves arose from a series of negative revisions to reserves, prinecipally
from the Texas Gulf Coast distriets that supplied the greater part of
Texas natural gas production. The revisions were remarkable for their
magnitude and duration. The reasons for extensive negative revisions to
natural gas reserves have not previously been examined in detail; -
however, our analysis shows that a ecombination of technical, economie,

-and regulatory factors had a role in their oceurrence, as follows: Very
- successful exploration and development in the gas-prone area of .the

Texas Gulf Coast through the 1930's, 1940's, and 1950's resulted in the
discovery of large quantities of natural gas. As markets were not
immediately available for these additional supplies, transmission
companies developed a policy of prorating their gas purchases on the
basis of operator-declared reserves; that is, those with the largest
reserves would be the ones to supply larger volumes. Operators were thus
encouraged to provide the most optimistic estimate of reserves that
could be justified. ~As long as reserve additions appeared to easily

‘replace production, no strong incentive existed to revise the optimistic

early estimates of reserves. It was not until the late 1960's and into the
1970's, many years after the original declaration of reserves, that many
of the early estimates. were critically reviewed. Extensive negative
revisions resulted from this long-delayed reassessment.

Several technical factors that affected negative revisions were
examined. Recovery efficiencies, reservoir drive, and heterogeneity of
reservoirs were factors that were deemed critical. Economic and
regulatory environments were also reviewed and analyzed.
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Results

Technical
Approach

Early problems in overestimating effective porosity in some deep
Delaware Basin carbonate reservoirs in the Permian Basin in Distriet &

resulted in some noticeable negative revisions when these problems were

finally resolved. However, the net negative volume of revisions for the
Permian Basin (Districts 8, 8A, and parts of 7B and 7C) was nearly, an
order of magnitude less than that for the Gulf Coast Basin. The largest

negative revisions of total natural gas reserves were concentrated in the

Gulf Coast within Texas Railroad Commission Districts 2, 3, and 4.
Distriet 4, having the largest volume of negative revisions, accounted for
56 percent of all negative revisions in Texas from 1966 through 1979.
The total for the three districts equaled that in the whole state for the
same period. Negative revisions of nonassociated gas reserves in
Distriets 2, 3, and 4 accounted for more than two-thirds of negative
revisions for total gas for the entire state from 1966 through 1979.

Large negative revisions were determined to be due to a combination of
interrelated factors. Principal among these was an original overestima-
tion of natural gas reserves, particularly in the Texas Gulf Coast, that
resulted from optimism encouraged by market-related incentives. These
estimates were not subjected to early critical review and reassessment
because supplies greatly exceeded demand. Continued high reserves-to-
production (R/P) ratios into the 1960's further delayed reassessment.
Water saturation, degree of reservoir heterogeneity, and recovery
factors were significant technical variables that were analyzed. Non-
technical variables included economie climate and regulatory controls.

There should be concern for the quality of reserve estimates declared in
times of excess supply, as the stated reserves would not have been

'subjected to the test of extended maximum demand. However, there

have been more frequent reviews of actual recoverable reserves over the
last five years. Continued careful review of technical factors and
awareness of the impacts of changes in economic and regulatory
environment suggest that a return of extensive negative revisions over
the next 10 to 20 years can be avoided.

Substantiation of the major role of the Texas Railroad Commission Gulf
Coast Districts 2, 3, and 4 was provided by the data used in the
preparation of graphs and charts of revisions, additions, production, and
remaining reserves of nonassociated, associated-dissolved, and total gas.
The basic data for the charts and graphs were from American Petroleum
Institute/American Gas Association annual reports from 1966 ‘through
1979. - :

1 ' :
The still large but declining contribution to total production of the larger

fields is documented in field data from the Gas Research Institute data
file, supplemented by Texas Railroad Commission field production data
assembled by Petroleum Information Corporation as well as surveillance

viii
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Project
Implications

field data from the Department of Energy/Energy Information Adminis-
traticn.

Serving as a most important contribution to the study, as well as a
sounding board for our opinions and judgments, were interviews with
experts representing operating companies, transmission companies, in-
dustry associations, and government regulatory bodies; these individuals
shared information, opinions, and judgments about the natural gas
industry that were invaluable. ‘

-

This pr’ojec‘t has assessed the factors affecting the appearance of large-

scale sustained negative revisions in Texas. No general technical or
institutional explanatlons could be advanced to explain why large
negative revisions occurred in Texas and nowhere else. In faet, no
general explanations could be advanced to explain the concentration of
the negative revisions in specific Texas Railroad Commission districts,
other than the fact that these districts had reserve-to-production (RP) -
ratios well in excess of 15. Such high RP ratios, unless they are in tight
formation dominated areas, tended to mask the extent to which reserves
had been overestimated. It would appear that, with the current RP
ratios of 10 or less, sustained negative revisions of the relative scale
experienced from 1966 through 1979 would be unlikely.

GRI Project Manager
Thomas J. Woods

Principal Energy Analysf
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