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SUMMARY OF SECONDARY RECOVERY OPERATIONS IN KANSAS DURING 1962

INTRODUCTION

Data contained in this survey have been assembled through the efforts of the Conser-
vation Division of the Kansas Corporation Commission in cooperation with the Kansas
Geological Survey. A state Secondary Recovery Committee appointed to assist in the ac-
cumulation and interpretation of information relative to secondary recovery projects in

Kansas has the following membership:

E. D. Goebel, Co-Chairman Mack C. Colt, Co-Chairman E. E. Funk

Kansas Geological Survey Mack C. Colt, Inc. Cities Service 0il Co.
The University of Kansas P. 0. Box 427 Cities Service Building
Lawrence, Kansas Iola, Kansas Bartlesville, Oklahoma
Carl L. Pate Carrol F. Mahoney John Roberts
Oilfield Research Lab. Core Laboratories, Inc. Oil and Gas Consv. Div.
Chanute, Kansas 709 Petroleum Building Kansas Corp. Commission

Wichita, Kansas 500 Insurance Building

Wichita, Kansas

V. W. McKnab Gene Rowe Lester Wilkonson
P. O. Box 808 Vance Rowe, Inc. 409 Schweiter Building
Winfield, Kansas 217 )Midco Building Wichita, Kansas

Tulsa Oklahoma
R. F. Ramsey C. R. Wallen Robert L. Dilts
Barbara 0il Company Continental 0il Company Kansas Geological Survey
322 Central Building P. 0. Box 267 4150 Monroe Street
Wichita, Kansas Great Bend, Kansas Wichita, Kansas
Tom L. Schwinn J. M. Penrod
Kansas Independent 0Oil and Gas Association James A. Lewis Engineering, Inc.
Union Center Building 1500 Wichita Plaza Building
Wichita, Kansas Wichita, Kansas

In recent years, secondary recovery projects in Kansas have contributed an increas-—
ingly larger proportion of the total crude oil produced in Kansas. This trend has been
observed also in other oil-producing states. Because of the increasing importance of oil
production from secondary recovery projects in each state's oil economy and in the inter-
est of conservation, the Interstate 0il Compact Commission, through its Secondary Recov-
ery and Pressure Maintenance Committee, has encouraged the collection and distribution
of information pertaining thereto. The amount of oil attributable to secondary recovery
or pressure maintenance methods can be determined only by the judgment of the individual
operator. For this reason, it was necessary to survey all active projects and all opera-
tors holding secondary recovery permits in Kansas.

The committee wishes to thank the operators for the good response to the survey
which is probably the most complete secondary recovery survey ever made for Kansas.
Nevertheless, it is hoped that the response to questionnaires for 1963 will be even bet-
ter, as the value of the survey to the petroleum industry improves with the completeness

of the data available.



The organizational meeting of the Kansas Secondary Recovery Committee was held on
May 28, 1963, at the Kansas Corporation Commission's Conservation Division offices in
Wichita, Kansas. At that time Mack C. Colt and E. D. Goebel were elected Co-Chairmen.
The questionnaire on secondary recovery operations in Kansas was prepared in accordance
with the rules and regulations of the Kansas Corporation Commission by a pilot committee
consisting of John Roberts, Lester Wilkonson, and E. D. Goebel, with help from a repre-
sentative of the Interstate Oil Compact Commission, and was submitted to the committee
for approval. The committee recommended that the data collected by way of the question-
naires from the operators should be placed on key-punch cards so that manipulation by
modern computer methods could be possible. The Kansas Geological Survey acted for the
committee as the agency for assembling the data into publication form after the question-
naires were completed by the individual operators and returned to the Kansas Corporation
Commission's Conservation Division. In this way only one agency requested information
from the petroleum industry on secondary recovery statistics in Kansas during 1962..

The data was key-punched onto cards and a program was written under the direction of
Dr. Floyd Preston to be processed on an IBM 1620 Computer at The University of Kansas.
Assisting the committee in gathering data, tabulation, key-punching, programming, and
manuscript preparation were: Douglas Beene, S. S. Greider, Dean Lebetsky, and Robert L.

Walters.
SECONDARY RECOVERY

In Kansas, many oil reservoirs are inefficiently produced by the primary sources of
energy inherent to the reservoir, usually gas expansion, and a secondary means of fur-
nishing energy to move the oil to the wellbore must be provided. In most o0il reservoirs
it is possible, when the natural energy for production has declined, to bring about in-
creased oil production by injection of either gas or water into the reservoir. If such
injection takes place while the reservoir pressure is high and the producing wells are
in the flowing stage, the operation is classified as pressure maintenance. If it is
started after the pressure has been substantially depleted and the field is in the pump-
ing stage, it is classified as secondary recovery, repressuring, or water-flooding.

Only the operators of an oil field can make the judgment as to when a field is in the
secondary recovery stage.

The general rules and regulations for the conservation of crude oil and natural gas
in Kansas issued by the State Corporation Commission have specific sections dealing with
the application, approval, operation, and discontinuance of fluid repressuring and water-
flooding of oil and gas properties in Kansas. Applications for permanent disposal of
brines produced from Kansas o0il and gas fields also comes under the jurisdiction of the

Conservation Division. The permanent disposal of brines differs from water-flooding or



secondary recovery operations in that disposal is in other than the producing zones

(0il and gas reservoirs).
THE 1962 SECONDARY RECOVERY SURVEY

The data resulting from the 1962 survey of secondary recovery projects in Kansas
are presented in Table 1 (in pocket). This is a direct "print-out'" of information on
the punch cards. A key to the various abbreviations and coding which appear in Table 1
is footnoted.

An index map showing the general location and extent of the Kansas oil and gas
fields is presented as Figure 1. Detailed total production statistics for all Kansas

0il and gas gields are given in 0il and Gas Developments in Kansas During 1962 (Bulletin

166, Kansas Geological Survey), as well as a map of Kansas (1'"=500,000') on which the
0il and gas fields are named and located. The locations of pipelines and allied petro-
leum industries in Kansas also are available in map form at the same scale (M-2, Kansas
Geological Survey).

Of the 940 projects listed in Table 1, 146 reported no production attributable to
secondary recovery during 1962 and no entry was made in that space of the questionnaire
in 143 projects. Therefore, a total of 289 projects reported no oil production attri-
butable to secondary production during 1962. It should, however, not be interpreted
that all of these had no secondary recovery. In addition, 130 of the 940 entries re-
presented Multiple Order Numbers (Conservation Division permits for project extensions).
Therefore, from a total of 940 entries in Table 1, 521 projects had secondary recovery
production specifically reported during the year. A total of 15,891,000 barrels of oil
from 10,297 producing wells was reported from these 521 projects.

During 1962, the Conservation Division of the State Corporation Commission issued
144 permits for secondary recovery operations, two less than in 1961. Of these 144 per-
mits issued, some were to new projects but some were to extension of former projects,
and represent a portion of 146 projects for which no information on secondary recovery
production was attributable during the year. The approximately 15.9 million barrels of
0il reported as secondary recovery production for the year 1962 in Kansas represents
only that which was reported on the questionnaires and is not necessarily an accurate
figure. Assuming that 90 percent of the secondary recovery project operators in Kansas
returned questionnaires, and also assuming that the 10 percent that did not return ques-
tionnaires actually groduced oil that should have been added to the total of secondary
recovery during 1962, and taking into consideration the factors discussed above, it is
reasonable to assume that about 3 million more barrels of o0il could be designated as

secondary recovery oil.
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Figure 1.

As an example of the incompleteness of the survey,

COMANCHE
A

4

Index map of Kansas o0il and gas fields.
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about 511,000 barrels of oil is

reported as attributable to secondary recovery projects from Allen County in 1962, yet

the total amount of oil produced in the county during the year was approximately 900,000

barrels.

A review of all operations in the county during 1962 would indicate that actual-

ly 85-90 percent of the county is under secondary recovery operations.

These factors should not negate the results from the survey but the results should

be examined carefully and interpretations made with caution.

The data presented on an

individual project basis in Table 1 could be evaluated on a project basis as valid but a

total of all projects would not represent the total secondary recovery oil in the state.

It is anticipated that surveys similar to the one made in 1962 will be conducted annually

by the Kansas Secondary Recovery Committee, aided by the Kansas Corporation Commission's

Conservation Division and the Kansas Geological Survey.

Attempts will be made to fill in

those voids in information to the extent that future surveys will be more and more com-

plete.

Table 2 presents a county summary of secondary recovery projects in Kansas during

1962.

and number of acres.

Included are county totals of secondary oil produced,

Data on the amount of water injected,

number of producing wells,

number of injection wells



and the oil production to water injection ratio are presented. Water production and oil
per acre are also listed. The oil production to water injection ratios are calculated on

a project weighted basis.

Example:
Crawford County
M Bbls. Water Injected M Bbls. 0il Produced Calculations

2 ** (¢ 500 bbl;>1 bbl) ¥k - 2 = ,000

206 13 13 206 = .063

-1 -1 (no data) none

-1 -1 (no data) none
6 2 2 -6 = .333

.000 + .063 + .333 = .396 + 3 (projects) = .132 o0il produced/water injected ratio

The oil per acre figures are simple divisions of the two factors involved. Caution
should be used here also to evaluate the completeness of the basic project data presented
in Table 1.

Butler County had the most oil attributed to secondary recovery projects in 1962
with approximately 3,408,000 barrels from 1,198 wells. Greenwood County was second and
Cowley and Russell were third and fourth. The total o0il production reported in the sur-
vey amounted to 15,891,000 barrels from 10,297 wells. There were 6,428 active injection
wells which accounted for 250,022,000 barrels of water. This represents approximately
twice the volume of 0il produced by all methods in Kansas during 1963, or about two bar-
rels of water (mostly brine) for each barrel of oil produced by all methods in Kansas in

1962.

Table 3 presents information on a formation or '"pay zone" basis. The "Bartlesville
sand" yielded the most oil by secondary recovery methods, 5,058,000 barrels. The second
most important zone was the Lansing with 2,531,000 barrels of oil. Of the pay zones ac-
credited with more than 100,000 barrels of secondary recovery oil during 1962, the '"Squir-
rel" had the highest ratio (.677) of average injection pressure (in p.s.i.) to average

depth to top of pay zone.
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