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BEFORE THE
OIL CONSERVATION COMMISSION
SANTA FE, NEW MEXICO
April 18, 1956

IN THE MATTER OF:

CASE NO. 1052: aApplication of the 0il Conservation Com-

mission upon its own motion for an order
establishing the maximum efficient production rate for the
Denton (Devonian) 0il Pool, Lea County, New Mexico. Oper-
ators are requested to furnish all available producticn
data, reservoir data, and any other pertinemt informtion
in order to determine if the present existing system of
allocation in the Denton (Devorian) 0il Pool might result
in waste and to enable the Commission to establish the
proper producing rate.
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BEFORE:
Honorable John F, Simms, Jr.,
Mr. E. S. (Johnay) Walker,
Mr, A. L. Portero
TRANSCRIPT OF HEARING

MR, PORTER: We will move on to Case No. 1052,

MR. GURLEY: Application of the 0il Comservation Commission
upon its own motion for an order establishing the maximum efficient
production rate for the Denton (Devonian) 0il Pool, Lea County, New
Mexico.

I would like to read a letter into the record of this case dated
April 5th, 1956, addressed to Mr. R. E. Howard, Atlantic Befining
Company, P.0. Box 871, Midland, Texas.

"Dear Mr. Howard: Reference is made to your letter of March
22, 1956, in which you request continuance of Case 1052 from April

18th to a date in June, 1956. It is noted that your request is made

on behalf of the operators in the Denton Pool, subsequent to a meet;

ADA DEARNLEY & ASSOCIATES
STENOTYPE REPORTERS
© ALBUQUERQUE, NEW MEXICO
TeLzrHONE 3-6681




letter further indicates that a study of the pool is being made at
- this time which would make available considerable information which
would be of value in the case.

"In consideration of the foregoing, I will recommend to the
Commission that the case be continued to a definite date in June.
In the meantime I am sending a memorandum to all operators im the
pool directing them to take gas-oll ratio tests on all wells in thJ
pool between the dates of Amril 10th and May 10th, 1956, and repory
them in the usual manner to the Commission not later than May 25th,
1956. These tests will serve as the regular annual tests which wene
previously scheduled for August and September, 1956.

*We shall expect your full cooperatiom in the matter to insurd
that disposition of the case will be made in June.

"Very truly yours, A, L. Porter, Jr., Acting Secretary-Directagr.®™

MR. PORTER: Are there any statements from any interested
parties at this time concerning Case 10527

For the record, the memorandum whichlwas referred to in the
letter just read was sent to all ef the operators in the Denton
Pool, requesting, or directing, that gas-oil ratio tests be taken
between the datses of April 10th and May 10th, and reported not later
tan May 25th, which should give us time to get that information in
ard for the Pool Committee to comtinue and complete its study.

We would like to insist, however, that all parties who are
interested in this case, in presenting testimony, be ready by June
14th, to which date the case will be continued, June 1l4th being the
regular hearing date for that month.

MR. GURLEY: The reports on that, Mr. Commissioner, are to
be made not later than May 25th, is that not correct?
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MR. PORTER: Gas-0il ratio tests are to be filed not later

than May 25th.

STATE OF NEW MEXICO )

COUNTY OF BERNALILLO )
I, THURMAN J. MOODY, Notary Public in and for the County of

Bernalillo, State of New Mexico, do hereby certify that the foregoﬂng

sSs

and attached Transcript of Proceedings before the 0il Conservation
Commission for the State of New Mexico was reported by me in steno- _
type and reduced to typewritten transcrint by me and/or mnder =y
personal supervisiom, and that the same is a trae and correct record
to the best of my knowledge, skill and ability.

WITNESS my Hand and Seal, this, the 25th day of April, 1956, im
the City of Albuquerque, County of Bernalillo, State of Now Mexico.

ot Ce
My Commission Bxpires:

mn 3. ];960.
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®il Jonservadion Connurission
SANTA Fg, NIw MEXI1CO
June 1, 17256
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Before the
CIL CONSERVATION COMMIGGIOKR
Santa Fe, New Mexico
June 14, 1956

IN THE MATTER OF:

Aprlication of the 0il Conservation Commission
upon its cwn motion for an order establishing
the muximum efficient production rate for the
venton (Devonian) 0il Pool, Lea County, New
Mexicc. Operators are reyuested to furnish
all wvailable production data, reservoir datu,
and ainy oilner pertinent intormation in order
to determine if the present existing system
of allocation in the Denton (Devonian) oil
pool might result in waste and to enable the
Commission to establish the proper producing
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BEFORE:

Honorable John F. Simms

Mr. E. S. (Johnny) Walker

Mr. A. L. Porter

‘TRANSCRIPT OF HesEING

MR. PORTER: The next case oh the docket is Case No
Mr. Gurley, will you read it briefliyv

MR. GURLEY: M“Application of the Cil Conservation Commissid
upon its owii motion for an order establishing the maximum efficient
production rate for the Denton (Devonian) 0il Pool, Lea County,
New Mexico. Operators are reyuested to furnish 21l available
production data, reservoir data, and any other pertinent informa-
tion in order to determine if the present existing system of

allocation in the Denton (Devonian) oil pool might result in waste

and to enable the Commission tc establish tne proper producing rutd.

If it please the Commission, at this time, on behalf of

n

1]
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the Commission's staff, 1 would like to have ir. Dan Nutter make
w statement into the reccrd.

MK, HUTTER: 1 would like to muke a briefl stuatement regardd
ing the Denton Pool and the reasons for which the Commission calleq
this hewring.

This pool was discovered by Mcalester Fuel Company enton
7y iocuted SW/4 Si/% Section 19, Township 11, Range 37, September
26, 1343,

Since that time some 121 wellis huve been drilled to the
Devonian in the immediate urea, of which 10J are presently producif
from the pool.

Your uttenticn is czlled to the production chart on the
wall here. You will note that the pool's monthly oil procduction,
as indicated by the black line on the chart, started climbing up-
ward in early '51 as the pool was developed. The pool had pretty
well reached its peak rate of production by early '55, and since
that date has rocked zlong =zt a rather uniform rate, discounting
differences in the number of days per month pipeline prorationing
and back allowable.

Water production in the Dentca Pecl, as indicated by the
red iine, whicia incidentzlly is on a different scale than the Cil
procuction, did not éxperience any significant increase until
exarly 1954%. It has increased ruather sharply since that date,
however, and the pool produced 135,000 varrels of water in March,
1756, while it was producing approximately 700,000 barrels of oil.

Spezking of weter production, it is interesting to ncte
at this point that 61 out of = totzl of 10) wells, or 565 of the

wells, reported water on the GCL lests coancluded lazt month.

1
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Zoowellsy or 25.7% of the totul, reported witer cpocantine o 109
b / b ] Py (=) .

or wore of the cil production. These wells making water are not

confined to tne edges of the pool or the lower parts of the structbre.

Rather they ure to be found on the flunks, on beth eonds wnd ut the
top of the producing formation.

That in essence is the reason fdr the cuall of this hearing
The Comirission and the stuaff took 4 brozd overall view of the pro-
ducing history of this pool and decided that there is =« possibliity
that an undesirable situation exists whereby one of the best
pools in the state will be damaged by a rate of production which
is too high to sustain proper bottom hole pressures and avoid
undue water encroachment, fingering und/or coning. We know that
many of the wells nave watered out, been plugged back and reper-
forated and restored to top allowable. I frankly feel that this
has been a source of waste ~- that every time a well is plugged
back some of the oil is left behind.

We also realize that the Denton Devonian reservoir is a
complex system, and that only a thorough study can give the answer|
That is the reason for the call ¢f the hearing.

MR. SELINGER: On behalf of Skelly 0il Company, we wish
to concur in the statement that Mr. Nutter just made.

MR, POKTER: Thank you.

MR. HINKLZ: If the Commission please, Clarence Hinkle
of Hervey, Dow and Hinkle, Roswell, appearing on behalf of Atlantidg
Kefining Company. I woulé like to make & brief statement before
offering any testimony.

The notice published in connection with this case reguests

the operators in the Denton pevonian Field to furnish all the
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reservoir data, production data, and pertinent datua to the Coummis-
sion in order to aetermine if the present condition might resuit
in waste, and to help the Ccmmission establish a proper producing
rutc.

At the outset, I would like to point out that most of the
exhibits that the Atlantic proposes to present have been prepared
by an engineering committee representing the operators in the
Denton Devonian Field, and ccnseguently represent factual data
and information compiled through the joint efforts of most of the

operators in the Field. In addition, Atlantic will present its

Al ISt anrmabradr3an
VRl AlluCa pACuavalUile

4

p

With regard to the statement of Mr. Nutter, which he has
Just made, I think the evidence will show,that we propose toc intro-
duce, that the water encroachment in this field is not unusual, it
is more or less normzl for a field of this characteristic.

I would like to call Mr. Tomlinson as a witness.

W. B« ZTOMLINSON,

called as s witness, having becn first duly sworn, testified as
follows:

DIRECT EXAMINATION
By MR. HINKLE:

¢ State your name, please.

A W. P. Tomlinson.

Q@ By whom are you employed?

A By. the Atlantic Refining Company.
@ In what capacity? |

£ As petroleum engineer.

2 And as a reservoir engineer?
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A Yes, sir.

¢ How long have ycu been employed in thut cupucity?

A woeven yearse.

Y Have you previously testified before the Conservation
Commission?

& Yes.

MR. HINKLE: Are the qualifications of the witness accepteq

MR. PORTER: Yes, sir, they are.

¢ Mr. Tomlinson, have you made a study of the Denton Pooi,
particularly the Devonian formationt®

A Yes, sir, we have. Actually, the first study of the
Denton Pool began in 1351. It was.a study that was projected to
furnish data for the construction of a gasoline plante-

¢ Let me interrupt you there, was the study made by you
individually, or was it by an engineering committee for the opera-
tors in the fielad?

A It was made by an engineering committee on behalf of the
operators.

Q@ What was the purpose of appointing the engineering committe
the primary purpose?

A The ﬁrimary purpose was to ascertain the supply of gas
available and to predict future rate of production.

¢ In connection with the erecticn of =z gasoline plant?

A Of the plant, yes.

Q What was the work of the committee, or what kind of work
did that committee perform at that time?

A That committee studied both the Devonian and Wolfcamp

reservoirs. At that time data was not asavailable as it is tecday,

-l
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and it dia not have the scope of this work. However, it dic fore-

cast rates and wwvallable supply of gas, wus uctuully the scope of
tne work.

¢ Did they establish any percentages of participuation for
the purpose of erection of the gasoline plant?

A That was an additional duty assigned to the engineering
commnittee, and they did calculate equities for each operator in
the fielid, so that they might go zheaa with the plant.

Q@ Did that committee make a recommendation to the operators

committee, and was the plant established on the basis of their
recommendation?

A Yes, sir.

% Subsequent to that time, and tne erection of the gasoline
plant, has any additional engineering committee been appointed by
the operators in the field<

A Yes, sir. I would like to enlarge a little bit. That
engineering committee that was established in 1351 continued to
function until March of 1755 at various times. Then, to answer
your guestion, we estabiished another engineering committee for
the purpose of determining the optimum methods of operation of
both the Devonian and Denton Woifcamp reservoirs on.January 10,
1356.

Q@ Were all of the operators represented in connection with
the appointment of this committee

A All were invited; certain operators whe have very small
interests in the reservoir do not feel that they can participzate.

G Who was made chairman of that committee?

A Atlantic has acted as chairman of the committee.
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¢ By reason of the fuct thut it wus one of the largest
operators in the field?

A Yes, sir.
7 I believe you stated that most of the operators nave been
represented in connection with this committee?

A Yes, sir, all operators who operate wells have been repre-
sented at one time or another.

¢ Have most of them taken an active part in connection with
this committee?

A Yes, sir.

¢ They have joined in the work of filing the data of the
committee?

A Yes, sir.

Q Did you serve on both committees that you have referred tof

Yes, sir.

% 1 assume that several cf the members of the present com-
mittee also served on the previous committee?

A Yes, sir, they have.

G Wnat was the scope or work of the last committee, which
you state was formed on January 10, 19562

A It was actually, the primary purpose was to determine the
optimum method of operzation of the two reservoirs. [HNow in March
~of this year, we received notice from the Cémmissién that they
pilanned a hearing to review the operating conditions in the fiela
to the Devonizn reservoir.

¢ The committee had zlready performed some worx prior to your
receiving notice of this hearing?

4 Yes, s31r, we hud starteac work cn both the Devonian and
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Wolfcamp. However, at tne tiwe thal we rocelved notice of taoe
kearing, we suspended werk on tne Volfcamp and concentrated ouar
efforts, all our efforts cn the Levoniune At the time, or ruther
shortly thereuafter, we recceived the notice of the hesring, the
comnittee was responsible for coordinating the bottom hole pressurg
survey in the field which was conducted during the first part of
Avril. We went ahead and uzssembled basic datu which we bthought
might be pertinent to our study, and aiso the duta that we thought
might be useful to the Commission in providing background informa-

tion. After we had collected the data, we arranged it in exhibits

e
A A

)
(o))

ome analyses have been performed by Atlantic subsequent tc

that time.

Q DLid you make an znulysis of the past performance of the
Devonian reservoir?

A Yes, sir.

3 Did you alsc make a prediction of the perfermance of the
reservolir projecting --

4 (Interrupting) Yes, sir.

¢ For how long a periodvy

A We rrojected that for two years.

§ Did you also make an analysis of the individual well per-
formance to determine fzctors affecting water encroachment?

A Yes, sir.

(Atlantic Exhibits Hos. 1 to
25 inclusive marked for identi-
fication.)
MR. HAINKLL: If the Commission please, we have put on the
walls ners 25 exhibits, zna they have all been marked from 1 to

25. The witness will refer to them in thz order in which they are
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nuabered, and after he nus gone tarcugh tne whole tning, 1 would
iike to defer offering them in evidence und olfer thew wll ot cace
#t the conclusion of the testimony. I think it would save time.
}MR. PORTER: I think that would be satisfactory, Mr. ilinkl

% Now, kr. Tomlinson, yocu stzted that a lot of wmaps and dut.
were prepured by this committee. Are those the maps which ure or
have been referred to here as Exhibits 1 to 25%

4 Yes, sir.

Q Have all of the members of the engineering coamittee cf

the Devonian Field had an opportunity to go over these maps, and

A4 Yes, sir. They have all reviewed them.

. Have these exhibits been presented to the operators!
committee of the Devonian Field?

A4 Yes, sir.

G Have they taken any action either pro or con?

4 They were viewed and since it was an original directive

Q

of the operators' committee for the engineering committee to pre-
pare such exhibits and daata, we presented them and they accepted
them withouti objectidii.

2 I would like to make a correcticn there. I believe that
the first 24 of the exhibits are the werk of the committee ana
25 is your own, is that not right?

A Yes, sir, there 1s one additional exhibit which we will
point out when we get to it.

¢ Vhich is No. 25. Hr. Tomlinson, I wish you wculd refer to
Axhibit No. 1 and state to the Commission what it is and what 1t

shows. It might be advisable for youz to go to each 2xhibit and
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voint out, in connection with your testimony, anything thct you
N would like to.

A  Exhibit No. 1 is 2 struacture wup contoured on tep of the
Devonian formastion. You will ncte that the benion vevonian
. structure is a domal feature, elongated in the north-south direc-
tions. The productive limits include an area approximately five
miles long, two miles wide at the broadest point, and it has an
areal extent of approximately 47C0 acres. The reservoir is found
at a depth of approximately 12,500 feet. The maximum closure is
found on the scuthern end of it where the flanks dip at an angle
of approximately 35 degrees. The structurally high area in the
north has lesser relief and dips at an angle of approximately ten
degrees.

One well in the Denton Field has penetrated all of the

Devonian reservoir and the siluro-Devonian interval lying immediatdly
below it. It encountered rock from 1300 feet of section. Several
other wells have penetruated approximately 1000 to 1200 feet into
the interval and were bottomed in a zone which may be presumed

to be the Fusselman. A gross thickness of 1100 feet is arbitrarily
assigned to tne Devonian in this locality.

| prill stem testing early in the life of the reservoir
established the water-oil contact at 48315 feéﬁ subsea. I think
that has generally been accepted since that time as being thé
original contact. In this arez some of the water-oil contactblies
below what may be considered to be the base of the Devonianj in
other words, there is a siluro-Devonian knob that may stick up

in the bottom of it. This reservoir did not nave a gas cap and

it was considerably under-saturated originzlly.
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« Mr. Tomlinsun, whuat are the physical charuscteristics of

th: reserveir rcck of the Devoniun Formationt

» The matrix rock of the Devonian is a dense crystaline
dolomite having numerous fractures and vugs. Good correlation of
pzy intervals cannot be noted by examination of logs and core data
and consequently data presented here pertains to the gross section
of the reservoir.

Anzlyses have been made of 2700 feet of Denton Devonian
core taken from 2 wells. The average porosity of the gross sectioq
was calculated to be 2.86%. An attempt to determine the average
permeability from the core analysis was not pursued extensively;
however, from pressure build-up data, it has been estimated that
the average permeability is in the order of 5 to 10 millidarsis.
Capilliary pressure data for one group of cofe samples indiceate
the average water saturation to be approiimately 404, It is
thought the water saturation in the fractures and vugs will be
near zero, while the less porous and permeable rock, which will
contribute a considerable portion of the oil ulfimately produceaq,
has a high water saturation.

| G Now, referring again to Exhibit 1, which 1is the stractural
map,_does that reflect any fzulting%

A No, sir, as this map is contoured here, you cannot find
any faulting on it. That is the conventional method of contouring,
I believe.

¢ HRefer to Exhibit 2 and teli the Commission what it is and
what it shows.

A Exhibit 2 is a cross-section index. We have prepared

several cross—-csections in this field, two major north-south cross-
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off fairly steeply on the south.

sections Jying in the end, und tarce running from west to east,

Cross-section A to A-prime is this short cone here. 1t is in the
lower end of the Field where higher relief is noted. <Cross-sectiof
B to B-prime is this one right here, going through s little wider
section of the reservoir, and is noted as less relief shows on
that one. Cross-section C to C-prime is this onej it geces through
the wide portion of the north part of the field and shcws consider+
ably less relief. These lines are connecting points between the
top of the Devonian. D to D-prime is this cross-section con the
bottom; it shows it dips off a little bit on the very north edge
of the field and has a high point here and then has a tendency to
have a saddle. That is a cross-section that continues on to

E to E-prime right here, and you can see that it rises up from

that point coming up to the highest portion of the field, and dips

Those cross-sections are useful in that they do picture
the shape of the reservoir. They are drawn to eqﬁai scales both
horizontally and vertically. The scales are one inch equals 200
feet. We have put some completion data on these mapsi they consisty
principally of initial potentials and some use intervals are noted
on there among the various other information. The logs are either
radioactive logs or elegtrical logs.

2 Is there any further statement you wish to mzke 1n regard
to Exhibits 3 through 7, cross-sections?

A I would.say those exhibits do not show zny faulting. We
have looked for faulting on these and have not been able to detect
it any place where we can prove there is fauliting.

¢ What are the characteristics of the fluid found in the
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Jenton Devenian Foromations

A We huve hud uzccess Lo four flula unalyses oblained from
the Devonlian Reservoir. We huve selected one fluaida znalysis as
being representuative of w1l of them. They ure 11 very siawilar.
This particular fluid snalysis was obtualnea from Lhic Meidlcester
Fael Compzny's J. M. Denton 4 No. 1 weil in 19%9. That was
shortly «fter the field was discovered. The uaverage gravity of
tne oil is 44.7 degrees API. The average gravity of the gas is
1.031 specific gravity. The salinity of the water is 31,000 parts
per million chlorides. The reservoir, as I have stated before,
wus initially undersaturateda. The sabturation pressure for this
fluid analysis is 2,665 psig. The solution gas~-cil ratio was
1116 standard cubic feet per barrel at 2,665 psig. A4t 300 psig
the solution gas-cil ratio was 255 standard cubic feet per barrel.
The formation volume factor is 1.65C at the low point pressure of
2,665 psig. It has a formation volume factor of 1.273 at 300
psig. The viscosity of the oil is 0.35 centivoise at 4800 psig
and 163 degrees Fahrenheit. It has a viscosity of ©.32 centipoise
at 2665 psig and 169 degrees Fechrenheit. It has a viscosity of
O.%% at 1100 psig and 169 degrees Fahrenheit. Viscosity is ©.56
centipoise at 300 psig and 169 degrees Fahrenheit. The compressi-
bility of the saturated oil at 16 degrees Fahrenheit from 5,000
psig to 4200 psig equals 12.75 times ld to the minus 6 volumes per
volume per psi; from 4200 psig to 3400 psig the compressibility
is 15.13 times 10 to the minus 6 volumes per volume per psi. Froa
3400 psig to 2655 psig, is 19.46 times 10 to the aminus 6 volumes
per volume per psi.

© Mr. Tomlinson, do you have any information conceraning the
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Iocservoir toumperatures and pressures?

A The criginel reserveir pressure wus meuwsured in the MHealesti

discovery well shortly «fter its discovery at 5,007 psig at 8200
fect subscu datum. The originei reservoir temperature was 1067
degrees Fahrenheit at 7901 feet subsea. Now in connection with
the reservoir pressures, we have includea a bottom-ncle pressure
map ==

¢ (Interrupting) What exhibit is that¢

4 That is Exhibit 8. On g£xhibit 8 is an Iscbaric Map for the
April, 1956 bottom-hcle pressure survey. The contowr intervals
on here are 100 psig. The field datum is at 8200 feet subsea.
Those wells as other surveys in the past were shut in --

¢ (Interrupting) Let me interrupt you there. When was

this survey made represented by the isobaric map?

A It was made in April, 1956.

Q Was the whole survey made at substantially the same time?
A At substantially the same time.

% Under the same conditionst

A Yes, sir.

@ And all the wells were tested alike?

A Well, it was‘the intention of all the operators tc test
the wells zlike, and the minimum shut-in time of %0 nhours was
establisned; some may be slightly over that. These lines on nere
‘are connecting points of egual pressure in the reserveir. For
exzmple, we have one well down nere that had pressure of 4400
pounds. We feel fhat the pressure around there is 4400 pounds,
others near it were in the range of 4300, 4%2C0, 410G znd so cn.

Pressures on this side zare actuzlly ranging froa arcund 3700 pounds
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up to +400 pounds.

¢ hkxplain to the Cemmiszlon what the red srea reflects.

A Well, the rec ares delineutes a sirip through the field
approXimately one location wide in which we do aot feel thut we
had enough pressure information. Thls iz not through any fault of
the operators, it is simply because we are on forty-acre spacing
here. We noted a very sharp gradient between these two parts
of the field. This gradient ranges in the order of 12, 14C0
pounds in most places. I have already stated that the west side
of this reservoir has the range of pressure from 3700 to approxi-
mately 4400 pounds. The pressures on this side range from approxi-
mately 2200 pounds up to around 27, 2800 pounds, except in a
small portion here, which is a little higher. We believe that that
is indication of an effective barrier to movement of fiuid in the
reservoir. We have drawn this red line through here because we
do not know exactly where this barrier is. It may be very near
this side or it may be further over here. We would point out that
it can be in there. I would like to remind you that we did not seg
on any of the other maps or cross-sections, but we do feel that
this is self-evident, that we have a very elIfective barrier ucross
there. It is further evident that this fluid is not migrating‘
from the high-pressure side to the east side where it has a low
pressure and the fact that right along near this barrier we see
several of the lowest pressures on the east side. Now if we
had the situation of fluid migration,cf replenishment of fluid
into the east side frod the west, we would have this being the
highest pressure area in the east side and this grading off, but

such is not the case. It appears from this that it's very
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effectively sealed off.

MR. NUTTER: Could you tell me, MNr. Tomlinscn, whut the
tcundaries of the red interval are, do they follow pressure lines®

A No, sir, they don't. They are drawn through that gradient
area between wells that are nearest to the grudient. In other
words, those are the nearest pressures we have. We know the
barrier is somewhere between there. We did not try to pin it
down. There is a reason for this ignoring the pressure lines;
actually, we don't kxnow exactly where those pressure lines fzll
among these wells. There is one well in the east side which is
anomalous to the interpretation we placed on here, that is the
Magnolia Hope No. 10. That well has a pressure of 3,438 psig
field datum. On past surveys it has shown pressures of the same
order considerably above the other pressures. A4s these pressures
over here begin to drop, this well remains high, so that it always
appeared as an anomaly. We ignored that in contouring this map,
but because we felt that it actually did not represent a true
picture of the pressure conditions in the east side. We will
talk a little more about that well later and show how it is
anomalous in other ways.

@ Refer to Exhibits 9, 10, and 11 and show what they show.

A Exhibit No. 9 is a plot of cilgwater and gas-oil ratios,
number of wells, cumulative oil production and bottom hole pressurs
versus time. Now the red line here is the monthly oil production.
The blue line is the monthly water production. I believe that
is élotted to the same scale here as the oil production. The gas-
cil ratioc is the black line in the middle and shows that the ratic

has been essentially constant between 800 and 100G cubic feet per

S
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barrel over the last threce ycars. The nuamber of wellis is thils

line nere, it shows it has pretty well reached a peak. It is the
number of wells on production razther than the nunber that huve
been drilled in the reservoir. it the present time there ure
upproximately 109 wells. Now this shows a fairly gradual decline
in bottom hole pressure of the reservoir as a whole. We feel thut
this map, this graph mey be a little bit misleading. We would
like to explain to you Exhibit 10, which is the same information
plotted for the west sector of the reservoir. The west sector of
the reservoir shows that it has monthly oil production at the
present time in the neighborhood of 325,000 barrels. Monthly
water production in the neighborhood of 90,000 barrels. The gas-
0il ratio for the west side has remzired constant throughout 1952,
153, and 'S4 and '59. The bottoam hole pressure, you can see, is
a little flatter here, it shoﬁs a leveling tendency in here. We
believe that is indicative of quite a bit of water drive in the
west sector. The east sector's data is found on Exhibit il. It
is the same plot as we have explained on the cther two. You can
see here that water production is compuratively low and we believe
most of that is coming out of one well in the east sector. The
gas-0il ratio ranges between eight to nine hundred cubic feet per
barrel. The current oil prcduction on a monthly basis is around
375 barrels. This sector was developed a littie later than the
west sector, bgt it waé essentially developed by the middle of
1955.

¢ Mr. Tomlinson, do those performance cnarts show any abnormg
condition for & water drive fieldx

4 I do not believe they do. It is my opinicn they don't,
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« 1 believe you mentioned tnul most of the water on the eust

sector was coming from one well®
A  Thut is the Mugnolis Hope Ho. 1U0. I understund that it had
¢« water percentuge of ¢7x.

I1s that normal or abnormal condition:

&

A Vell, that 1is abnormal for the eust sector. Certuinly it
is out, and surrounded by wells thuat produce little or no water.

Is that the sume well you pointed out previously as being

&2

an anomalys

i Yes, sir, that is the one that hus @ high bottom hole
pressure and has had over a pericd of several yeurs.

9 Now, if you refer to Exhibits 12, 13, znd 1% ana state to
the Commission what they show.

A These exhibits show some of the information thzt has been
plotted on the other three preceding exhibits. We feel that tne
total field exhibit, which is this long one here, does not neces-
sarily represent the iLrue picture of operations, since we have
explained that this field is actually benaving as if it consisted
of two reservcirsj; so I believe 1 will pass that up and just con-
centrate on these other two. ©Now, this 1s the west sector of the
reservoir and is plotted on the same scale as this. If it looks
a little strung out and if you plect on the cumulative basis, they
fzll close together.

@ Let me interrupt you, they plctted against time?

" A Plotted versus cumulative oil production. Ve have plotted
bottom hole pressure, gas-oil ratic, and water percentags in this
case.» The others showed water production in barrels. ‘This is

actuxzlly percentage here. Tne monthly oil production is shown

o
]
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the rea line; it has been constuut for sowe time. The gus-oll

rutio nus been constunt over a large part of the produacing life,
sind you will note thut the water production has bewen with us fer
some time in small amcants wnd hus shown o gradusl incerease. The
bettom hole pressure curve shews o very little flow to it. Ve
beiieve that indicates that 2 lot of water is replazeing producea
0il In the west sector. The averusge weighted bottom hole pressurea
for the west sector in 4pril was 3,855 psig. That is a cecline

of wbout 1150 pounds from its original. That stiil has approximalid
1200 pounds to go pefore it reaches that first place. The east

sector has the same information plotted for it on Exhibit 14.

b

Y
R S

'.Ja

11l nete that thrls oll production is essentially leveled off
here and no aore development going on in the east sector. Gas-
0il ratios have leveled off as pointed cut on the other exhibit,
and water production is on the order of five to six percent, 1
believe, on this one. 0n the west sector the water production is
around 20% at the present time.

2 What is the average bottom hole pressure for the east
sector?

A The east sector is 2,638 psig. That 1s approximately
30 pounds below the bubble point pressure, 2,655 psig.

Q 15 the gas=-oil ratio in either the esst cr west sector

increasing or decreasing?

A They are remaining constant.

@ FPretty well stabilized?

A Yes.

% DNow, Mr. Tcamlinson, refer to Zxhibits 15, 16 and 17 and

explain to the Commission whazt these are and what they show.

1y
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a I believe ycu have tnose. Exbibit 19 is a tabuldtion of

the same infermation that we huve presented on our graphs for the
total field. It contains some zdditional information and that
additional information, I believe, 1s the cumulative water pro-
duction and cumulative gas production.

Q@ These show esseantially the oil and gas, water production
rates for the entire field and then for the east and west sectors,
is that rights

A Well, the next two exhibits show the oil, gas, water pro-
duction rates for the east and west sectors.

% That is 16 and 17%

A Yes, sir. I don't think that these tell anything that
we haven!t pointed cut already.

¢ Now refer to Exhibit 18 and explain to the Commission
what that shows.

4 Exhibit 18 is a summary of productive index tests in the
Denton Devonian Reservoir. There have been tests of 42 wells that

have indicated productivity indices ranging between 0.0483 and

{

[ = 1 11 o 23 dvrar in RoatsA ~1
56.0 barrels of oil per day per psi drop in bottom hol:s

¢

pressure.
The average of the latest productivity index test for the wells
shown here is 3.426 barrels of oil per day per psi drop. I
believe that is about all that shows. It does show a considerable
range.,

¢ Do you have any other statistical data on the field, other
than shown by the exhibits you have already referred to?

A I have some statisticzal data that pertains to the current

status of the reservoir. The o0il production for april, 1356. was

22,557 barrels per calendar day. Kow, I believe that that possibly]
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cuy be shown on some of the closure thut the Commission engineers
have as being for March. I believe thut is wn error and should

be shown as april. The cumulative oil production at Mzy the 1lst,
1956 is 28,644,415 barrels. The cumulative gas production, 24,888,
MCF. The average weighted gas-oil ratio during april, 1956 wus
880 cubic feet per barrel. The water production for April, 1956
was lhk.4 per cent of total liquids. Our latest information based
on the gas=-0il ratio testing that was performed during May is that
88 wells are flowing, 19 are on artifiecial 1ift and 2 are shut in.
The June, 1956 proration schedule shows that 88 are top allowable
and 19 are limited capacity. Two of the wells that are shut in,

I believe, don't have an allowable. The majority of the wells

in the field were completed by cementing casing at total depth and
perforating for production. Those that were nct completed in that
manner were coapleted in open hole either by setting casing at

the top of the pay or in some cases near the middle of the Devonian

section. Most wells were,acidized upon coapletion. Major workoven

operations have been performed on 19 wells, principally for the
ﬁurpose of eliminating or reducing water production.

@ Now refer tc Exhibit No. 19, I guess that is there. Bxplal
what Exhibit 19 shows.

A Bxhibit 19 is an indexed cross-secticn diagram. You can
see that we have constructed several cross-section diagrams. Now
those cross-section diagrams were drawn tc scsle but they are not
to the same scale horizontally and vertically, since we are not
attempting to depict the general outline of the top of the
Devonian. I believe 1 can best explain those by using Exhibit 20

which is cross=-section 4 to A-prime. That is a cross-section ruaniy

1

g
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from south to north. Cross-section B tu B-prime whican will be
next will be cne, two locations east of it running from, also
from south to north. Now, exhibit A to A-prime is constructed in
the manner of all of these cross-section diagrams. YWe have shown
producing intervals on subsea basls and we have shown them in
relation to their original water-oil content. The top or the
Devonian is connected by the black lines and the top of the
Devonian we have indicated the water production that was obtained
by testing during May on the GOR survey. Now, this well on the
south has been worked over twice, originally in thut well was
producing here, and I believe it has been plugged. I think they
had water obstructicn trouble, was plugged back znd was eventually
plugged back to the Wolfcamp. This well here, which is also very
near the south edge of the reservoir, south end of the reservoir,
was first plugged back here and then to here., Currently, it
produces 28% water. The bottom of its producing interval is
some, 1t'¥s approximately six to eight hundred feet above the waters-
0il contact. The next well north of it is the Ohio Denton No. %
and that is its producing interval and you will note that it is
considerably below this otiher well, yet 1t produces less water,
17%. Now, this well here, the Ohio Denton Ho. % actually does
not make any water. There appears to be some movement of water
in this particular place in that map.

The next well north of that is only a hundred feet or so abovg
the water-o0il contact. It is producing'very close. It dcesn't
make any water. The next one is still lower, doesn't make any
water. This one is zeroj; you can see how close 1t is. The next

one nere is open hole and that is total depth of it; it dcesn't
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nuke water, either. This one right here mukes 65 wuter, und

it is producing very near the water-oll coantuect. On this mup
it is shown to have a plugged buck depth. However, thuat plug
was left in the bottom of the pipe with the plpe cementead in the
hole. There never has been a mujor workover on the well. This
well has had a record of water proeduction of from around zero up
to five, possibly seven or eignt percent for severul ycars. It
is not increasing.

MR. NUTTER: Which well is thut thut you are referring to
now?

A That is

4 That Atlantie Stute P No. 2. Water will fluetuate in
the well, but generally it remains around 6%. The Skelly State
F No. 1 ié perforated very near the wuter-oil contact, in fact it
looks right here as if it is perforuted down to water-oil contact.
It makes 1% water. This well is somewhut higher. It makes zero
percent. We don't have any figures on this cne. This cne makes
5%. This one, 1%, 0.3%, and zero. A4ll of those wells, as you
can see, are considerably below this one right here.

MR. PORTER: Mr. Hinkle, before he stuarts on ancther
exnibit, I believe our repocrter has had u pretty long day. 1
think this would be a good stopping point.

The hearing will recess until 9:00 in the morning.

(Recess).
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MCRNING SESSICH

June 19, 1356
MR. PORTER: The meeting will cocme to order. Ve will pro-
ceed with Case 1052. Mr. Hinkle.

DIRECT EXAMINATION (Ccntinued)

By MR. HINKLE:

¢ Mr. Tomlinson, when we recessed yesterday, I believe ycu

were explaining to the Commission Exhibit No. 2C. Had you finisheg

your explanation of that exhibit?

A I would like to summarize what I believe this exzhibit shows

and what the others show, and that is that the water encroaching
in the field is coming from the edge, and in this case this is froq

the south end of the field. I point out thut this losing interval

was plugged back to that pcint. Nuamerous others here, here, in heﬁe

near the line showing the original water-oil contact, and zlso to
point out one additional feature,‘that there may be wells shown
making small percentages of water. Those wells are not considered
significant in cur analysis because the matrix rock im the Denton
Reservoir is relatively tigant. It has permesbilities ranging from|
oh, from zero up to severzl hundred miilidarsis. A number of thesq
wells have a lot of that low permeability pay in there and it is
characteristic of low permezbility pay to have z high water saturaw
tion in the pores of that pay, and there 1is a tendency when wells
are produced, this water will work out zlong with the oil znd
contribute a small constant water percentzge. That water percentag
should not be regarded as water froe the aguifer. Cnly when, in

this field we feel that only when water perceantzge rises up to

L
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values of 105 or higher thut it is significant.

% Turn to Exhibit HNe. 21 and explalin to the Comuission what
thut suys.

A This is zn exhibit B to B-prime cross-section diagram, wenf
zlong the east side or near the east side of the structure, runaniog
north and it goes more through the miadle of the structure zs it
gets to the north. You'll see several of these wells here making
some water, because they are fairly closc --

Q@ (Interrupting) You are noﬁ referring to Exhibit 21%

A  EBExhibit 21, that is correct. You wiil see that several
wclls 4o make water here. Here is one on the south end, McaAlester
McClure No. 1-C, that mékes 24% watery this is the bottom of the
producing interval in that well. That is fairly close to the
water-oil contact, but it is also on the edge. Here is one that is
completed & little bit lower, originally it was a little bit lower
and has been plugged backj; that well 1s producing irom this intsrvg
here and does not make any water at the present time. - This well
nas been plugged back.

MR. WALKXER: It is going to make the record a lot better

£ you would identify the well.

b

A That's a good point. Ohio Denton 7 hzs been plugged back
to a higher level and shows 19% water. The Phillips Denton HNo. 2
is completed fairly low and produces 21% water. The FPhillips
Denton No. 9, accordiag to our infqrmatiod, is actually perforateé
z little below the water-oil contaét; that well mazkes 8% water.

The next one north is Gulf Stute G Ho. 4, making 0% and 1 believe

1
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10 wus drilled to approxiumstely 50 or 00 feet of the waber=cil
contact and was perforated down near the botiom, 1o youa cul sec,
that well makes 87% water. 4as we pointod cub previousiy, the
bottom hole preassure for thutl well hus zlwuys remuined nigher thun
the nearby wells, especlaliy during recent yesrs when the pressurc
on the east side of the field began to aror. The only way we

can explain this water production here --

~

¢ (Interrupting) What well is that that ycou ure referring

A That is the Magnolla Pope No. 10. =-- is that zpparently
a crack or a fracture extends down the water from this welli. Ve
believe that it is anomalous in that the bottom hole pressure does
not conform to that of wells nearby and probably it 1is not very
well connected to nearby wells. In other words, the offset wslls
of Magnolia Pope No. 21 and the ctner well on the cross-section
next to it, Magnoliz Pope No. 17, do . have low bottom hole
pressures. We feel that if that bottom hole pressure, or let's
say the water drive that the Magnolia Pope No. 10 wpparently has,
if it were connected to the rest of the reservoir, you would see
evidence on nearby wells of some higher gpressures. Those other
wells are completed at zpproximately the same total depth, yet
they make very little water.

o

Wnat is the difference in the zmount of water which they

4 The Magnolia Pove Ko. 21, which is the south cffset, mukes
44 water. The Magnolia Pope llo. 17, north offset, makes 2% water.

¢ As compareda with what?

A 87% for the Magnolia Pope Ho. 10.
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¢ Those are just 40-ucre offscts--

-

Yes, sir, approxiwately, I believe, 1420 feol upart,

&

-- to the Magnolis No. 10%

@

A Yes, sir. Now this cross-section, us 1 pointed out, ruas
‘near the east side of the reservoir herec. We belicve that accountd
for several of these wells making water. In other words, when we
talk about our west, east cross-sections, we believe that we wili
sez there several of the edge wells showing more water; if they
show any at all, they will show more than they show up in the
center.

¢ Ekeferring again to kxhibit No. 21, considering tie charuac-
teristics of the field and the productive history, does this grapn
cr chart show any abnormal condition as far as tne water productior
is concernea?

A In ay copinion, 1t dces not.

Q Mr. Tomlinson, with respect to your last answer, you saila
that Exhibit No. 21 doesn't show an abnormal condition as far as
the water is concerned; do you wish to yualify that with respect
to the Magnolia No. 10 you have testified to¥

A Yes, sir. I would qualify that as to the Magnoliu No.
10. However, I believe I stated that I did not believe that
well was significant in our analysis.

Q@ That is an anomaly anyway?

A Yes, sir.

Q Now refer to Exhibit No. 22 and explain to the Commission
what that shows.

4 The Exhibit No. 22 shows three croés—sections, C to C-prim4g

D to D-prime, and E to E-prime. They run froa west tc east througf
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tnls portion, through nere and tnrough here. There have been sonme

supplementury cross=sections prepared wnich we will tulk about a
iittle later. The Ohioc Denton Wo. 3, I bulieve, is currently off
production. I do not know the status of that well,

g The wells you are now referriang to are in connection with
Exhibit No. 22% _

A Yes, sir. The Ohio bDenton No. 4.

Q@ You are also referring to C - C-prime?

A Yes, sir. O0On cross=-secticn diagram C to C-prime, Ohio
Denton No. 4 shows 0% and this shows 5%. You will notice those

-2 L

are completed fairly high. The Ohioc Denton Ne. 7 is, I believe,
on the east side of the reservoir. That well is producing from
this interval here and has 199 water.

Mk. PORTER: What intervsl, Mr. Tomlinson%

A That interval appears to be from zbout 8400 to 8%50 subsea
depth. That is some 550 feet above the water-oil contact originall
However, it is on the edge, as we pointed out. ©n cross-section
D to D-prime, running from west to east, the Gulf Simpson No. 3-D
is producing from approximately 150 feet zbove the original water-
oil contact. Hecwever, it tested 97% water. It is on the edge.
These other wells across here, starting with Gulf Simpson No. D,
Shell State No. 1-i and Atlantic State No. T-3, and the Guif State
G No. 1-D show less than 10%. Three of them show 0% and one 7%.
Next to it is the Gulf 3tate No. G No. 3-D which alsc shows 3%.
Now on the east side of the reservoir, we have the Atlantic
Dickinson A-1 No. 2 which is completed within approximately 10C to
150 feet above the original water-oil contact. It shows 10% water)|

The atlantic Federal Johns No. 2 on Section E to E-prime and on ths

2
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extreme west side of the reservoir siows 65% water. The atlantice
Federal Johus No. 1 huving ¢ producing interval lower thun that

of the Federal Johns Ko. 2 tested 0% water, The Atluntic bDickinsod
D No. 1 which is bottomed fairly near the top of the Devonian

and approximately 350 feet above the water-cil contuct shows Ok.
Cther wells on here, you cun see, show lower producing intervais
than the Atlantic Federal Jchmns No. 1 and show, also show low
percentages of water. ©Now the conclusion drawn from this cross-
section is that these wells that produce low percentages of water
yet are completed lower than other wells producing higher percent-
ages of water indicate that water is encrouching from the edge of
the reservoir rather thar “rom the bottom. In time it may be

ihat this bottom water may move up slightly, bul principal water
encroachment seems to be from the edge.

Q@ Refer now to Exhibit No. 23 and explain to the Commission
what it shows.

A Exhibit No. 23 shows cross-section diagrams F to F-prime
znd G to G-prime. These may be supplementary in that they, we
thought that perhaps we need a little bit mcre control between
some of the prinecipal cross-sections, so we went back and showed
some additional data. P to F-prime starts with the Fhillips Fort
No. 1 and extends eastward through the Sinclair Mann No. 2.

% Is that shown on the index plat, Exhibit HNo. 19%

A Yes, it is shown on Exhibit 173 G to G-prime is located
immediately north and starts with the Magnolia Maxwell No. 3 and
extends eastward through the 3tanolind Fort lo. 2, the Phillips
Fort No. 1 I think shows.

¢ Is that on -~

!
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A (Interrupting) That is on cross-secbion ¥ to Feprime and

Exhibit No. 23. The Phillips Fort No. 1 shows thaut it 1is un edge
well producing 88% water. Immedistely w=ast of it is one bPhiilips
Founso No. 1 which is completed at approximately the same totul
depth showing 0%. Other wells on the cross-section are completed
at varying depths and show either no water or a very low percentagg
The cross-section G to G-prime on the same exhibit shows thuat
Magnolia Maxwell No. 3 is on the edge producing 64% water.
Immediately east of it is the Magnolia Pope lo. 16 showing 32%
water. There is not much difference in the producing depth of
these wells. Other wells across the cross-section show no water,
with the exception of the Shell Buckleigh 4 No. 5 which shows
21%, and the extreme east well shows che Stanoclind Fort lHo. 2
producing 55%. Now it appears here that there is some water moving
in from the east side of the reservoir. In this case, it might

be termed northeast side. I think our conclusicns regarding these
two are the same as we expressed on the other exhibit.

% Refer now to Exhibit No. 2% and explain te the Commission
what it shows.

4 Exhibit No. 24 shows cross-secticns H tc H-prime and I to
I-prime. H to H-prime is near the scuth end of the field. I to
I-prime is shown on the cross-section index, Exhibit 1%, as lying
between D tc D-prime snd G to G-prime, a little further north.

The Ohio Denton No. 13 has not been tested auring z recent survey.

@ Is that on H to H-primev

i That is on H toc H-prime on Exhibit Ho. 24. It shows it
nas not been tested on a recent survey. That well is, I believe,

shut-in pending installztion of artificial 1ift egyuipment. HNow,
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tnis particular well lies on the edge and it has mude water und I
believe probably still will make water. It mzde it in this pro-
ducing interval here, which was originully,the bottom of it was
zpproximately 600 feet above the originul water-cil contact. The
plug back or the new set of perforations is szround 9C0 feet above
the water-cil contact. DNow, we think this will be a good exumple
of how water is moving in in that region from the side c¢f the
reservoir, rather thzn coming in from the bottom, since that point
is_very high above the original water-oil contact. The Ohio pentos
No. 15 shows 17% water; the Mcalester Denton 4 No. 1 shows 0%
«nd the Ohio Denton No. 6 shows 0%. This well here wus origi:ally
completed near the water-oil contact and water showed up in it
and they went aliead and plugged back,perforated considerabliy highel
in the Devonian section. My understanding 1s that it still does
not make any water.
MR. PORTER: What well is that?

A That is the Chio Denton No. 6. The Atlzntic Dickinson

B No. 3 shows 23% water, 1s completed very near the original water-

P

nss prodiace

0
ol

il contact, and my recolilection is thnat well

]

water
for several years. It is still on production and is a commercial
well. The next cross-section is I to I-prime on &xhibit No. c<%j
it shows Shell Pacific Royalty Ho. 1, makes 3% water. The Phillips
Denton Ho. 12 is shown on here as producing from fairly nsar the
water-oil contact, I believe these perforations show rignt at
the water-oil contacti that was 13%. This one is 0%, Phillips
Lenton No. 63 Phillips Denton Wo. 3-4 shows O%. This well was
completed originally very near, rather, most of the perforations

were below what we thirk is the water-oil contact in the fiela.
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1t is possibie that thnere is scewe lsouuilon o this socticn right
tnere that would prevent the wator from coming into it iaitially.

It has been perforated in the very top of the scetion and shows

O%. The Phillips Lenton No. 7 cn the eust vnd of this cross-sectign

shows 8% water. I think our conclusions on this would be the sanme
45 on the other exhibits.

¢ Now, Mr. Tomlinson, in regard to these cross-section plats,
rxhibits 20, 21, 22, 23, 2%, by way cf sumaury, do those show any
abnormal conditicon or bad condition azs far as water encroachment

is concerned%

[N
jol}
cr
—
i
(L
=
(¢}
73]
[0
Lz
]

A In my opinion they show normzl cnercachments
voir.

Q Is that normal encroachment from the flunks or ctherwisas?

A4 It shows from the flanks in this instance. It appeuars
to be a water drive reservoir with water encroaching from the flany

Q Now, I believe that you have testified tnat 211 of these
exhibits froa 1 to 24 inclusive are the resuit of the engineer
committee of the Denton Pool, 1s that right

A Yes, sir.

g Did you partiéip

a

te in the prepzarzticn with cther engineers
of cperators of the Denton Pocol, 1in the preparation of these

exhibits?

o]

A Yes, sir, I did.
¢ HNow refer to ixhibit Ne. 25 and tell the Commission what
it shows.

A Well, first,this is a structurs map; as you can see, it is

1#7]

similar to our Exhibit No. 1. It is contoured on top of the

Devonian. We have plotted on this exhibit the zrea which we think

Se
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the barrier lies for migrution betweon the: two soctors.

¢ Is that thc ares shown in rod?

A That i3 the ares snown in roed or 1 beileve more sccurately
pink. It shows -wells that produce in excess of 10% water, thosc
wells are designauted by the pile-shaped symbol, the wmore red that
it hzs on it indicates the higher percentzge of water, so that if
only one-fourth of a circle is colored in, it would mezn 25% and
If half, 50%, and so on. There huve bzen purple circles druzwn
outside of wells that are on artificial 1ift We see three wells
on here that are on artificial 1ift that dc not make water. There
wells making excess of 10% water that do not have
artificial 1ift. Now this summarizes the data shown on the other
exhibits, and we believe --

¢ (Interrupting) That is Exhibits 20 to 24 you are speaking
of?

A Yes, sir, cross-section diagrams z2.d it shows that water
1s coming in on the west flank of this reservoir; it shows that
water is encroaching from the south and to a lesser extent along

the southeast flank of the reserveoir. It shows some encroachment

F

rom the ncrtheast in this area and it alse shows the Magnolia
Fope No. 10 out in the middle of it,as we have explained, making

a lot of water. We have pointed out that Magnolia Pope No. 10 is
an anomaly. )

% Exhibit No. 25 was prepared by you?

A It was prepared by me.

Q@ Does that represent your interpretation of the information

as reflected by the other exhibits which hzsve been referred to

here?
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'is piotted on five times larger scale.

A Yes, sir.

MR, HINKL£: I would like to offer in evidence Exhibits
1 to 29 inclusive.

MR. PORTER: Any objection to the udmittance of these
exhibitst They will be zdmitted.

Q@ Mr. Tomlinson, Mr. Hutter yesterday made a statement to
the Commission with regard to the water encroachment in the Denton
Field and also exhibited to the Commission a plat which has been
placed on the wall but which I understand has not been offered in
evidence. I would like for you to make a compariscn of that‘plat
with Exhibit No. G, which is the performance chart which you have
already testified to, and tell the Commission in what way, if
any, these plats differ.

A I believe the principal difference in the two plats is
the difference in scales on which the water production is shown.
I believe that HMr. Nutter pointed cut that the water production
was shown in thousand barrels per month and was plotted on a
different scale. HNow that scale is approximately cne-fifth of
the scale that was used for oil. 1In other words, the top of the
scale reads 160,000 barrels, whereas the oil production ccale has
a top figure of 800,000 barrels per month. How if that scale
had been plotted the same as the oil production,sas we did on this
Exhibif No. 92 which shows the performance of the tenton Reservolr
versus time, it would show that the water production in the field
is not as rapidly, does not increase as rapidly as you would

think when you look at the other exhlibit where the water production

Q In other words, the way the plat has been drafted magnifies
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the water production, does it not?
A Yes, sir.
Q Now, Mr. Tcmlinson, have you made any other studies or
calculations not shown on the exhibits which have been referred tof
a Yes, sir, we have.
Q What are they?
A We have made material balunce calculations for the west
and east sectors of the reservoir.
Q@ What do you mean by material balance calculations?
A Those are calculations that sre made on the principle

!’ha*‘ matAamdal anA AnaAanoeyer ia oAt
VIl U ddd bl 4l Al Gl gy 40 e

it . It is
2 physical principle that is well accepted over a considerable
period of time and has been adopted by the petroleum industry.

<« For what purpose, at arriving at what calculations and so -
forth?%

A Well, in this instance, we were attempting to,cr rather
we did analyze the water encroachment into the west and east
sectors of the reservoirs and we made a prediction of the future
performance in the east sector for a perioog of twc years.

3 Can you tell the Commission what that shows, what your
study shows?

4 The east sector has a very active water drive. It is not
complete. It has allowed the pressure to decline, but not nearly
so much as it would have had there been no water drive at all,

I think we would have found that the pressure would drop amuch
faster in the east sector. The anzlysis that we made showed that

during the next two years the pressure on the east sectcr can be

expected to drop 200 pounds or at the rate of 100 pounds per year.
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Now that pressure decline is a lot less thon was noted vefore the
low peint was reached. 1In other werds, we were cadculublling perforg-
wnce slightly below tiie low point. Prior to that time, we found
that the pressure was droyping on the crdaer of 600 pounds per year,

Q Did your materizl bulance study give you & check on the
barrier shown on the isobaric map which has been introduced ss
bxhibit No. 8%

A Yes, it did. We found that by assuming no migration into
the cast sector from the west sector, we were uable to check our
volumetric oil in place, calculated within three percent. Ve
believe that is a fairly close check. We, of course, in this we
first have to go through and calculate oil in pluce before the
remainder of the analysis, and we found that the two figures gave
2 very close check.

« You pointed out in connection with Exhibits 13 and 1k,

I believe, that the pressures were tending to level off. Did
your material balance study tend to corrcborate this informations

A Yes, it did. Now on the west sector, or rather I would
like to ccntinue on the east sector, we find thet the pressures
are tending to level out and that an increasing amount of water
is coming intc tﬁe reservoir as pressure is lowered in that
sector, so that more and more drive is derived from the water.

As I pointed out previously, our prediction cslculations show that
we:will level out the pressure a gcod deal more in the future.

¢ What in your opinion has been responsible for the pressure
drop?

A Well, the pressure drop in the past has been controlled

by two factors; that is, the expansibility of the oil, water and
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rock within the reservoir uand by the encroscnment of water into
the sector. We feel that these expunsion gualities in the reservoi
w«re not so great as the expansibiiity of the free gas that will be
liberated when you coperate below the saturution pressure. Conse=
guently, the free gas will provide a great desl more drive. That
is responsible for the leveling off us well zs the other factor
that we menticned, the increasing water cncroachment that occurs
witn lowered pressure.

§ Now in your opinicn will the predicted pressure arop cuuse
any avoidable waste?

A In my opinion, it will not. The operztion of the reservoir
at a point sliightly velow bubble point pressure should enhance thg
recovery of oil from that portion of tne rezervoir. This is bécaua
for moderate pressure drops there 1is some free gas liberated within
the matrix of the rock that will drive some oil cut. 1In other
words, it will occupy some space that would be occupled by oiil
that would be left behind when the water swveeps through it. 3o
actually, for moderate decreases in pressure arop, you can be
expected to recover more oil than you would if you remained above

reservolir pressure.

P

3 In connection with your ﬁaterial baluznce study, dia tnat
apply to both the east zand west sectors of tne field?

A Yes, sir, it did. Ve made two separzte studies for the
fiela; zctually, we analyzed the east secter as it appesars te be,
that is, as a separate reéervoir, ané then we ald tﬁe same for the
west sector. Essentially all of the oii and waler and gsas being
produced from the west secior is being repliaced by eacroaching

water, It appears that thuzt reservoir will never rozch bubbie

e
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point pressure, wna of course it follows thuat in thut respect
thie recoveries will be scowewhat retzrded over what they would
be if it were operating o little below the bubble point pressuare.

¢ Froam your coverall study and calculaticuas and analysis

&

in connection with the pentcn Devenian field, is usny waste being

compitted by the present rote of vrooactiont

A In my opinion, no wuaste is occurring. I belleve that the

field is being operated very well at the present time and that

any features that we see in the production are norwmal.

3 3 +h £ Bave o Wi P A P U S RO Sy
In 5’0‘\.!.1‘ cpinicn 158 WL i % ng pIe apove Or DeLOoWw

[

1y A
UL G

(&2

n
b 2

the maximum efficient rate at the present time?

A The field is being produced below the maximum efficient raﬁa

Q In other words, in your opinion you could produce at a
nigher rate and still not commit waste cr injure the field in uny
way, in your opinion?

4 Yes, the field could be produced more at = higher rate.

5 Whut if any are your recommendations tc the Commission wit]
regard tc this matter?

A My recommendations are that no change pbe made in the
zllowzbles of the field and that bottom hole pressures continue to
be run at six-months inter&als so thzt zdequate evaluation can
be continued.

¢ This applies to all the wells in the fleldr~

A Yos, sir.

MR. HINKLZ: I believe that 1s all at this time.
. FORKTER: Cross examination now. Anyone have a questiocs
of Mr. Tomlinsen? Mr. Nutter, aid you have & guesticn?

MR. NUTTER: Yes, sir, I do have a couple of guestions I
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CHOLS EXAMINATION

By ME. NUTTER:

~

¢ First of &ll, Mr. Tomlinson, ¢n cross section A-prime to
Ay what 1s the water percentuge shown on the Magnolia lope 12,
sire

a We show 3%.

Q@ Now turning to the exhibit which shows cross section G

to G-prime -~

A (Interrupting) 1T believe I cee what you are referring to

¢

there. This cross-section shows 0% for that well. I wonder if
you know just which figure is correct? We appear to have made un
error in one of our figures there.
MR. MONTGOMERY: According to my infcormsation, the well
doesn't produce any water at all.
(Discussion off the record).
'a The informaticn tnat we put on these was obtained by one

of our clerks in yocur Hobbs office and I believe I have that

ISV o
LY

I11]1 be glad

()

N s AT P ~ TFhanm et A
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I believe I can find some information on that. That well
did not show any water being produced on the gas-cil ratio test
April 19th, so the 0% is correct. Since we have so many exhibits
and there is so much to go through and study, I wonder if it is
correct procedure, actually, but before I could really go iato
any gquestions or cross examination, I would like to have a chance
to study these.

A We'd be glad tc do that. The question, of course, how
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finish it today if possible to do sc.

the case for one month and zsk that it ove heard at the

regular hearing.

have avazilable zat this time, sc that ii the cuse is to

P I would like to suggest zand reguest that sach evidence

fong would it tuke to get yoar questionsy 1 aon¥t know whot
™ the limits are on the nearing.
1 MR. PORTER: Mr. tinkie.

MR. HINKL#Z: That would meun, as 1 tuke ity that we would
have to continue the cuse and come buck at o later date and give

you an opportunity to study it. Ve woula rather go aheza and

MR. NUTTER: Mr. Hinkle, there is an awful lot of informa-
tion here. I don't know as anyone could digest all of this materigl
in a matter of just a few hours snd be in a position where they
could really dig into it and ask just what it «ll means.

MR. GURLEY: If the Commission piease, in view of the fact
that the staff of the Commission has not in its copinion had an
opportunity to amply study the exhibits, in view of the fact it is
one of the most important guestions that has appeared beiore us

for some time, I would like as Commission's attorney to continue

next

MR. COUCH: Terrell Couch with Chio 0il Company. If it
please the Commission, in connection with the motion of Mr. Gurley
for continuance of the case, I think we all recognize that botn
the Commissionts sta}f as well as the operators have been conduct?
ing investigations and attempting to assimilate information on
this subject; If the case is to be continued, I think thzt the
operators are entivled to the same priviliege of going over such

information and evidence or testimony as thse Commission staff may

be continued

and testimor

5

Ly
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a5 the Commission ztuff has wvelluble boe proscnted befure this
hearing is concluded today, in corder that we migant also be wable
to look cver that information wna be prepured to proceced at a
luter date. I prefer to see the hearing conclude today, but if
it is going to be continued, I would like to see the other evidenceg
in the record.

Mk. HINKLE: I concur in that reguest. I think if we are
going to continue it and the Commission has evidence, it ought to
be introduced before we do ccntinue it. Thzt would be fair to both
sides.

MR. GURLEY: If the Commission please, we feel after
consulting with the engineering staff there that we have no
testimony or evidence to present at this time and would like to
reiterate the importance of being able to study what we have
before us, which industry itself has made. Ve have pluaced before
the Commission in Mr. Nutter's statement that which we wish to be
enterea intc the record and that is all tnat we have to offer uat
this time. .

MR. NUTTER: stated yesterday, Mr. Hinkle, that we felt
‘after a broad overall view of the thing,that 1s, without actually
making a study of 1it, but just taking a wide-range view of 1t, we
came to the conclusicn that there might be z problem existing.

I think I stated that yesterday. I thinx I stated that it was a
very complex situation and that the operators themselves were

the ones that should delve into the probliem and come up with an
answer. After s cursory examination of the exhibits, I found the
one percentage of water snd tnere was an error there. 1 don't

say I would like tc check the exhibits for the accuracy, but I
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woula like to ook them ovoer,

M. HINKLG: Ve have no objection to your checking tnean.
1t it is continued, we think it ought to be limited to cross
examination with respect to these exhibits. If you have any
cvidence, it ought to be presented now.

M. NUTTER: There won't be uny testimony.

MK, HINKLE: Then also i there ure zny operators who
wish to produce any testimony at the present time, that they
should be given an opportunity to do so0 befcre the continuance.

MR. GURLLY: We would go zlong with that.

MR. NUTTER: I think we have enough evidence here. I don'f
“think any more evidence is necessary. I feel they have been
sincere and done a good job in anzlyzing the job. I don't think
any testimony on my part could add anything one way or the other.

MR. MALONE: May 1t please the Commissicn, Koss Malone
for Gulf. W%e woculd like to express this view: e are a little
bit concerned about the uspect that this thing has suddenly taken
of the Commission stuff against the industry. That isn't the way
we started out, I don't think that is the way unybody wants to
end up. The Commission very properly sald to the operators that
"we think, from the overall look, there is a problem here. Ve want
you to go to work and come up with the information and with
recoamendations based on the infermation." 5S¢ the industry turned
to and did a pretty darn thorough job of it. They have had an
enginecring committee working on this thing » very substantial
amount of time, for the past severzli months. We huve brought to
the Commlssicn, in accordance with 1ts rogucsty the information

we scyuired znd the recommendaticn:s bused on i1te Ve cortalnly
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expect thatl the Commission's stulf le polng te huve =3 wuch time
as it muy need to go over, to examine it und to reuach their own
conclusions, but it doesn't seem to me thut that is puarticularly
related with the cross examination of this particululr witness.
Now to postpone the conclusion of this heuring,on the
theory that maybe after these exhibits have been gone vver there
might be a few guestions that would cccur to somebody that don't
occur now, doesn't seem to us to be within the spirit in which
the hearing was started or within the scope of what either the
staff or industry intended. I am sure, as Mr. Nutter said, he feel
that industry has brought forth all the infermation induastry coulad

get together. The conclusions thut we are presenting and that

we expect to present are conclusions based on this study, and wc
are telling the Commission why we have rcachced those conclusions.
It seems to me very little could be served by pestponing the
examination of the witness in the sense that scmetimes cccurs in
a rate hearing or something like that. This Jjust isn't that ¥ind
of a proposition. We would like toc express z feeling that the
purpnose of the hearing can be accomplished by continuing through
to a conclusion today and the staff and everybody else having .
chance to examine the testimony later. If they want Lo move for
a reopening, they would have the opportunity to do thut; unless
there is sometning here other than 0% and 3% and to indicate this
should be postponed thirty days anad asking everybody to come
back for further session.

MR, GURLEY: 1In zll due respect to Mr. [Malone, the Comnis-
sion is not placing itsell in & position where,the Commission staff]

is not placing itself in a position wnere the staff is trying to

[}
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go agalnst the inaustry, tast lsn't the lees ot wil. The call

o

of the hearing is for bringing Tforts al: Lno Indcrastion availubled

25 exhibits, « duy's testimony on these oxhiblts huve proved thut
it is u tremendous problem and uwli the stafl i3 interested in
being able to examine them so they can delve into the problem nore
deeply and thoroughly. Mr. flutter's suggecticn there was not so
thaet we could bring up evidence ugainst wnot you gentlemen hove
introduced here, but so that we could study and cross examine,
because after 211, it is the Commissicn's staff that recommends

to the Commission as to the engincering facloers,and so forth, of
the probliem. Ye are interested in an opportunity to look carefully
into it. We do not have this information at cur disposal, as

is obvious from what we intrccuced.in the statement yesterday.

In «11 fuirness to the importance of the problem, we feel thdt we
should be able to tuke ample time to stuay it because the aecision
will be of grewtest importance to the industry as well as to the
State.

¥R. LaCHALL: B. . Lecnard, Mugnoila setroleuan Company.

[

Magnolia cannot say waste 1s cccurring szt the present tisme. How-
ever, we believe the resarvoir parformance should be watened closzel
and strongly urge the Commissicn to call another meeting some time
in November, 1356, ufter the Cctober pressure survey is taken.
MR. WALKZ2K: Are you wdvocezting thzt we do continue this?
MH. LSONARD: Go ahend nna makxe up your minds, but I
think we ougnt to review 1t nguln, rcopen it ang call another
hezring of this type ugwin, btocuuze 1 think tne rescrvoir perform-

snce wzrrants it.

VR, Wai¥oahes Any clher commentsy

o
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M. ACWARD:  Puxbon owura withh Shoaa Qi1 Conpany. o

wunit to stube Lhob our conciusions on bnis Volng, 1 occuld offer
testimeny to the same el fcct thal hes boon exersssedywilh regard
to the result, we dc net feel thut wauste Lo occurring in the field.d
We sgree with the recomnendation that tnese t2sts be continued to
be made so thut the reserveir may be watchoed, bocause we zll have
a big stake in the reservoir. e do nct think at tuls time therc
is any evidence brougnt out at all which would indicats that waste
i3 occurring. Since New lexico has z formula wmethod of cperzticn
on a aepth factor and this field 1is operatea on the reguiar factor
in New Mexico, in the absence of showing of waste, we feel that
it should be continued on its present operation basis but subject
to this review and continuation of tests. Ly recommendation would
be that cn the basis cof the tesfimony here today and there is no
testimony as to waste, that the present csllowabie bz contlinued,
subject to these reviews which we'aré 1l interested in having.

MR. PORTEK: 4ny other comments?y

MR. HUKD: J. H. Hurd, representing MiQiand.

Ve are indepenaent operators. WWe have wvorking interest

hell,

n

in the north part of the field operated by Mugnoiisa,
Phillips ana 3inclair, and it is our desire that the alilowable
be reduced. |

MR. PORTER: Any otner comments as far zs Mr. Gurley's
motion 1s concerned?

MR. MONTGOMELY: I have

1%
O
B
o

guestions of the witness.
HMR. WALKER: e haven't alsmissed him yet, pending thne
decision on Mr. Gurley's motion.

Y,

The Commission has decided to rzserve thelr aecisicn on
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ir. Gurieyt's woblon for the tiwe boing nadl oilow snyone oy thls
meeting to continue to cxamine the witness, zua bofore loe witness
is dismissead, why, we will nave a shorti recess aznd Lnen glve you
cur. ruiing on the motion, if thuat is wgreeuble. 1 wm gelng to
try tco work this cut so that it will be agroesble Lo everyocas
concerned. [oes anyone nave any further guestions te ask Lhe
witness? Mr. Montgowery.
By MR. MONTGOMBEY:

q NMr. Tomlinson, you made a very thorough study here ana
I want to compliment you on your work and the engineering comzmitteq's

work.
What I want to know, was it the 100% opinion of everyone

working on the committee that the reservoir was nroducing at a
maximum efficiency?

A At a 100%, that is aAtlantic's ccnclusion there,

% That is Atlantic's --

4 (Interrupting) JState that guestion again.

¢ Did all the meambers of the engincering committee, ald they
concur with the recommendation you are making here today and all
your findings®

A Well, I think you have neard from some of tnem. For

example, lr. Hur

3

did not. Those are actually atlantic's con-

joh)

clusions. We dia not try to reach cur coaclusions in the comnitteg
session at all. By that, the criginal scope of tne coamittee work
was to prepare data and analyses forvsuch analyses as we deemeq
proper for presentation tc the operators so they might be aidea

in making thelir recommendations to the Commission. In other

woras, we did not recommend to thecperators thut the fiela be
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continued at its prescni rule or wnytihing iike thubt. IU woe not
actually in the scope ot the originul charge to the englneering
committee.

')

+  u0id this engineering committee, were there some enginecrs

that werc on the committee that did not particulurly ugree with soge

of the conclusions that were arrived at, such as the burriers cor
maybe the ‘water drives or some of the cther fuctors that you used
in your analysis here?

4 Well, as I nhave stated, all the exhibits were reviewed
after we all prepared them. They were all reviewed, talked over,
and actually at that time Atlantic had Qot gone into all of its
analyses and conclusions brought out by all of these. e did say
to severzl members, I believe, of the engineering committee that
we felt the reservoir was performing properly. liow I believe
that possibly there may be actually two operators, I am not
sure, because we haven't heard from everyons here, but 1 believe
there are possibly, Skelly and Mr. Hurd certainly dissented in
that.

| ¢ In other words, there are soms men who have excellent
training and background who do nct agree with the conclusions that
possibly you have reached in this matter?

A I woula say that aé far s Mr. Hurd is concerned, ne was
not present at zll cur meetings. I czn't say about nis background
in relation to the Denton Field. Skelly had an engineer present
on several work sessions ana I have learned that they ac not
believe that the present rate is prover. However, they have not
stuted to me their engineering reascns why. In othsr word3,>1

do not know why except I just ¥now that ic a fact and I hezrd it
by J

DEARNLEY-MEIER AND ASSOCIATES
STENOTYPE REPORTERS
ALBUQUERQUE, NEW MEXICO
TELEPHONE 3-6691




from thec on cecusion, too.

Y I just wunt to uasy these few yuestions becuuse I don't
want all the opervters producing w1l ay ¢ii out of this fiela with
the danger of ruining it. I know that | have mude some rather
rapid studies and other members in our office, and we arrived ot
certsin very minor conclusions, or siight differences based on
interpretation, which doesn't really affect the overall probleri.
I notice that you have one water-oil contact minus &415.

A Yes.

¢ Do you feel that this is one common reservoir?

A Actually, in terms of geologic time, probably it was
connected; in other wcrds, when this reservoir was formed there,
that it had sufficient time to egualize throughout thne reservoir
and the water was fairly level in it. HNow, most of the water
tests, if not all of them, were tzken in the scuth portion of the
field or what probably we would be terming the west sector. It
is not certain, or rather, we do not nave ss gecod a control over
where the water is on the esst sector. However, the operators havsg
generally relied on the water-oil contect in the neighborhcod of
minas 8915 feet.

¢ In other words, you dcn!'t have zll the informaticn that
you-would like to have?

A That is correct.

€ You are still lacking some informction on tnis snalysis
that you have made as of today?

A I don't believe we will evoer have any information as to
the original water-oil contact, other thun whut we have zalready,

because driliing 1s zbout completed in the field,
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5 The peint 1 am making 1s thot ycu noever have enough
infermation, thut you ure ulwuye working with o banen of uanknewns
und some educated assumptionst

4 1 would say in this pzrticuluar instance tne usssumptions
and unknowns are about as minor as any cuase I have ever encountercd

% Then you start talking about the west sector and the eust
sector, do you think that during the producing life of this

>

fe actually, it is performing as two

reserveir, its economic 1

e

separate reservoirs?

4 I do.

% Possibly they do not both have the same efficilent rate of
production?

A 1 think that is true, that they will not have the same
maximum efficient rate of prcauction.

¢ What is the maximam efficient rate of production?

In which sector?

i

@ In the east sector.

A I would say thut the maximum efficient rate of production
is very near what it is at the present time. That would be the
conclusion that we have drawn. We have stated that we prefer that
the reservoir be operated at a moderate decline in pressure below
the bubble peint. I believe we wili reach it uader present con-
ditions.

¢ Why do you say that you believe it is producing at about
the maximum efficiency rate? I believe you taztified to the fuct
that only 65% of the void space was being filled up with the water.
Deces that sound like a maximum efficlency rate?

A I don't recall saying 65%.
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wiatoer cnero.acents A5 Lie proasure aroppoed, welor cume in coro
‘nd mere.  0Of course, origlnuily tne wobor caeroachuont was very
tittle, until we got a substantici pressurce decline in tne
reservoir. ss it declines further, we oxpect tnat it will show Gy
lurger taun has been planned. In wadition, ocur belief is that

if free gas cun be liberated in « reservolr thn:t bus natrix
norosity, the matrix actually contuins oil wnich is part of the
movuble oil in the reservoir, thut thot gos that is liberuated

will occupy space that would be occupied by cil when the water is

swept through there. 3o actuzlly, the recovery factor is increased

by the occupation of some gas. Uow, thit concept is, I belleve,
recent, within the vast two or three years. I belileve that it'tu
generally coming tc be accepted, I think.

¢ You testified that the cast sector was not below the

bubble point

(v

A is aspproximzately 30 pounas below.

o«
= agud

t
t iz beleow the bubble point, there is more gus, so you

expect the wells to praduce more gas<?

b

a

A Actuzlly, the exact point in which gas production will

inecrease is not known as to this reservoir. ilowever, generally

speaking, you must have a gas ssturation of arouas 10% or somebtimes

even higher to note zn increase. In cther words, 4s so0Nn &3 you
go through your bubble roint pressure, there is ncot azn increase
in pressures. llormally it will be some period oi time that you
get low bubble point; it depends on the reservoir for some of the

pressure aifference between bubble point and whatever it 1s, to
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g2t the gus producticn licressc.

But the guas prouucticn is not ifncrecsed in this pool us

a No.

¢ at least according to your exhibitsy

pre

4 Acceordin

to what we found out, it hus not.

[ofs]

QY You testifiea that tnis boirrier that exists through the
areuay, whuat type of buarrier 1s that separ:zting these two rescrvoirs

A as I stuted, we attemgted to finad it on our structure madn
work and on examinutions of cross-—secticns and logs, ana 1 believe
we coilsulted with socwme geologists, I belleve we nua at least one
geologist to attend one of cur work sessions of tne cngineering
comunittee, ana in zadition I consulted witn my own company geologijt.

They were unable to help us in finding thuat barrier where it should

i . be. Ve have made some conjectures. I guess tnat is about zll
anycne can do under the circumstences. It iz probably aue to scme
zind of a fault that we can't detect.

¢ &wlthough you did not put fuults on your mupt

-

T~ AX
i L L

I
ey

-

not. Well, as pcinted out, we didn't bacause we
just couldn't show them with the information we h:xd.

Q@ I just want to point ocut to the Commissioners there that
there are a lot of facts that we can't quite put our finger on.

A That 1s one of thea. I thinz tnat asctually the fault could
iie anywhere within thet red ares on cur bottom hole pressure map
up there. Now, if there is z fzult presgnt, certainiy it is not
Gispluced to the extent of, deces not have encugh cisplucement eyual

tc the thickness of the pay, or otherwise we would notice it.

fossibly wnat may have been, there nas bezsen szcme shrinkage there
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and some deposition by water in times post tawt deposited an

impermecble layer. Thut is oniy conjecture, we do not know

.

¢ Even though your line mennders ithrourhecut the field znd
crosses numerous wells, you cre not oble to find it in any one
of the wells?

A We were not.

Q2 Now we have got it down to two reserveirs, the west sector
sznd the east sector. Why is there such & very great difference
in the Intervsl of perforztions, which in some cases were five
or six hundred feet?

4L Between operators?

% DBetween operatcrs and sometimes the same operator.

A4 I can't tell you that. I think --

ME. FOSTER: (Interrupting) What is that last question?

T Why is there such z great variznce in the zcones that were
perforuzted in the different parts of the two poolstY One well may
have 700 fcot of perforzations, another well may have 50 feet, or
one well may be 70 feet higher to the perforations on the offset
well.

A I zssume you are referring to the fact that wells that
have nearly the same structurasl position, of course, wellé that
are low on structure don't have a whole lot of choice in thst
matter. sctuclly, esrlier 1in the life of the reservoir, there amay
have been operators in there thaot didn' kiow much zbout 1t and
thought perhzos they might better go down near the water-oil con-
tact to perforate. You'll notice con some of the recent completionq
there has been quite a bit cf difference in, say, I don't see one

here, but some are perforated very low, and instead of perforating
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higher, they went clear bucr to the top in some of the instaznces.
So perhups o lot more is known oboul the receorvoir now thon wos
known originally.

Q Did they perforste becuuse that hsppened to be the only
porosity or only production they might nhave in that well?

4 I don't believe they did because porosity is notsd up und
down tne section, generaslly.

¢ It is throughout, it is not erratic to this extent of
severzl hundred feetw

A DNo, not to that extent.

§ Referring to Exhibit No. 9, if you have a copy, I would
like for the Commissioners to be able to look at this. Do you havd
an extra copy?

A Yes.

Q I would like for you to point ocut for the Commissioners
there the pressure line,that is, do you notice that it declines
and also look at the line which indicates cil production, which is
"a", znd during the month of October when we hzd the pipeline pro-
ration, of course, the oil production fell off very drastically;
and shortly after thuat, there was a pressure survey, there was
essentially no decline. Following that period, there wszs a back
allowable znd the peak on the oil production goes up considerably,
and then we tzke another pressure survey and it hes dropped off
considerzbly more than from the normsl decline, possibly.

4 I think there zre two fuctors influencing that. As we
stated, thut the watef drive is not complete now but it is sub-
stantial, zna of course, 1f you vzry the proaucing rate in the

reservoir, you can vary the bottom hole pressure. Now, the
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principzl factor on thcese lust two points on thut groph is thet

the curvey tuken in Cctober of 1999 did not incluae o lot of wells
it isn't « complete survey. I think thot there cre several
leases in the field that did nct ecven hzve & bomb on the leuse
zt all. We actually feel thet thot point is not representatives
nowever, we did include the point for rewusons of getting 211
points on there. e feel that thut purticular point, that's &
little higher, tends to push the cuarve up in Cctober of 1355, is
nct derived from a representative survey. I can show you the
leases invelved. It is this lease here, I believe, 320 acres,
this one, and this lease right in here.
MR. HINKLE: What exhibit are you referring to?
i That is on Exhibit 25 I am pointing it out.
MR. HINKLE: What sections?
A Actually the south half of Section 26, ezst hslf of
Section 35, and the mzjority of the north half of 3ection 2,
§@ Also I want to point out to the Commission, notice that
the water that is indicated by "BY how it also jumps up rather
rapidly whenever the back allowzble and the greacter withdrawals

were made from the pool. Then going to Exhibit 10, which is just

on the west sector, I believe you stated that pzrt of your reasonipg

for stating s&hat this wes not pessibly indicstive,as it would be
otherwise, is that you didn't have =z full wszter drive situaztion.
Is thzt one of the reasons that you geve for thats

4 Run that by aguin._

2 I will ask you the originsl guestion agezin. What was the
rezson for the pressures leveling off during the curtzilment and

then drogping daring the grecter producticn when we were zllowing
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the buclk wllowuble?

4 You meun in the fielas

¢ In the field.

A My rezsons there, cctuwlly, here, this p.rt represents
the totzl field bottom hcle prescure curves, of course that
represents the performunce cof the entire fieid. It reflects a
reservoir with a fairly complete water drive znd one in which
virtually «ll the withdrawzl fluid is being replaced by water,

In other words, there sre two degrees there. However, when you
obtain these average pressures here, you will find that the east
sector influences that.

2 The east sector influences it in what manner?

A Well, in thzt when we constructed 2 bottom hole pressure
map, Exhibit &, I believe is the number of it, we used the entire
field in obtaining the weighted pressure, even though we realized
that a number of wells were left ocut zand probably it was not as
representative as we would like tc have it. Now, zctuslly the
production rate that youa show or that we have shown thers repre-
sents that of the entire field, the ewust half zs well zs the west
sector. Now in & situation like thut, if you are znzlyzing the
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influenced; I think a more zccurate way of reviewing that would
be to look at the two sectors sepzrately, rzther thsn the total
field, since you have & conglomerztion of factors there.

aQ Let's look at the performance versus time on the west
sector. It reflects the same problem, does it not%
| & Yes,.

7 The wzter, during the back zlilowecble wnen the production
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wus high, the water increcses ropicly during curtailment, it wus

relutively ctible,then, tee, the pressure drcopped off more rupidiyg

. Well, there were some of the leuses thut were not tested
that were also in the west sector. e originally hud thought
along that line, thaot we thougnt this wus « significaont point.
After we realized the incompleteness of the pressure survey, we
thought that it should be disregarded. Now, us tc the water,
there huve been several recent workovers in the field, and while
I dc not have the dates of those workovers in memory, I 4o know
thzt they have occurred within tne puast ysur, and possibly the
first part of this year. I think thst will account for = reductiof
of the rate of water increase in the field.

2 But actually the wells tnat were not surveyed are scme
of the more lower pressure wells in the field wnd if we did have
those wells in the gruph, the thing would prcbubly be even more
zccentuated, would that not be truer The Mugnolia lease, the
southh half of 3ection 26 and in the ezst hzlf of 35.

a aAnd this lease here. You see, you have one, two, three,
four, five wells on the west sector that were not tested and have
high pressures. I think if you turn to the exhibit showing the
performance versus time for the east sector, you will find that
that is even more accentuated beczuse of this bottom hole pressure
factor that we have mentioned.

7 You think it is zaeguately explained znd it's not due to
greater witharawzals?

A I think that grezter withdrawzls in the esst sector zand
sctuslly in the west sector, since we see virtually «l11 tae. fluia

being withdrswn from the wezt sector is being replasced. However,
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there is still @ smell effect thet cun be giined from chunging

the rute in the west sector. . greater ¢ffect coen be obtuined in
the eust sector. I think tn:t would be zn influence on the curve.
I believe that actuslly there cre two fuctors :ffecting the in-
completeness of the survey, :nd s you huve pointed out, there ncs
been : change, but even t:king these chunges intc uccount, we
still believe that the eust sector is performing sctisfactorily.

3 Huve you plotted burrel per pound drop by survey periods,
by zny chance’

4 No, we have not done that. Thit wus one of the things
that we were thinking =:bout in regurd to the ezst «nd west, or
rather, yes, both sectors, in determining performance of the
reservoir. However, since we were approuching the bubble point
and we should see = marked chunge there,that actuwlly such points
would be relztively misieading, since it is expected that the
pressure will level off.

¢ I just want to tell the Commission that I have looked at
some figures very hurriedly, znd during the period when the oil
production was curtuiled, the barrels per pcund drop produced
was somewhzt over one hundred thousznd barrels, and dauring the
period they were back muking up the back zllcwzable, the barrel
per pound drop is only 13,000. I am tolking about 100,000 and
13,000, which is quite & bit of difference. I think z study
cf this matter might be very eniightening. 1 zm sorry I have
not gone intc it more fuily myself.

A Of course, you know thst when you szy buarrels of oil per
pouhd drop for a point high con the curve, you will show zactually

w very large amount of barrels produced per pound drop znd then
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if you tuke the point immediautely wfter, which we tnink is on
the correct rescrvoir pressure trend wnd is norm:al, you will show
«n uccentuuted, razther, <« very low barrels of oil per pound drop.
I think thuat is just s trick of the curve if you derive it in
that manner; since one point is high already and that would tend

to make the next point, I mean the barrels per oil of pound drop

-

for the next calculation, be very low and actually that is probably
nct the case.

¢ I wanted to ask one guesticn agein that I have ulresdy
asked ycu. You say in the east sector thzst there is not 100%
water taking over the areas?

A No, there is not.

Q What is tuaking over that space, just o0il cr vacuum?

A Actually, in the past water has encroached in the reservoipg
and replaced some of the oil thst has been produced. Now the
remaining oil and connate water thit is in the reservoir hss
expanded, it has an expansibility. In other words, when you
lower the pressure & given smount, oh, szy = barrel of oil in the
reservoir, it is golng to expand some and tike up some more space,
and that has turned part of the driving mechanism in the reservoir.
Actually, expansibility of crude oil is relstively low compared
to that of the gas in the reservoir. Gas has a grester expansibilq
when the pressure is reduced, so the replacement of that void
space not occupied by water 1s occupied by expzanding oil and
connate water in the reservoir, and alsc to some extent by rock.

Q@ If you were trying to be Qery thecretical zbout the
situstion and wznted to produce =zt the best point, wculd it be

better to hazve water replacing 100% or 1%? Which would be the

Ly
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better reservoirs

4 Well, to answer that guestion we woula like for the

water to repluce the cilj however, we want to hsve it replace it
under particular conditions. Now I might like tc amend that
statement just « little bit. actually, we nuve stuted thut this
part of the oil in the mztrix should be replaced by gas. Then
when that gas has expanded into the pore sprce that would cther-
wise be occupled by oll, we believe then wster should come in und
replace the remaining amcunt. That is under primary operszstion.
That would be a desirable feature.

Q The better reservoir would be the one where water repluced
100% «nd not 1%, is thut truet

A I think if you carried it to that extreme, it would, yes.

Q What extremes are we talking zbout in this psrticular
situation, the eust sector?

A Well, I imagine that it would be desircble to have the
water to replace some 85%, would be probably zround optimum.
That point is not definitely tied down &t this time at what percent
age we shonld have, but we cught to have z {falr percentzge of gas
present in the reservoir when wat<r comes in.

% You think we should have 35% in a reservoir of this type,
in this reservoir, the east sector?

A I would say that that would be in the range, possibly
maybe as low as 75%.

From 79 to 35%%

]

4 I would think in that rznge.
2 Whuzt percent is coming in at tnis time?

i Actually, we calculate it approdmetely 655 over the last

-
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31ix months' interval.

¢ 1In other words, the ficld on the cast sector is producing
at a too rapid rate, is that correcty

i No. Now, the eust sector, w«s I have stéted before, will
nuve increzsed water encrouchinent &s the reservoir pressure is
lower, the aquifer pressure, of course, is somewhat higher than
the reservoir pressure. s you lower the reserveir pressure, more
water comes in. That 1is zctuclly « function of differential
pressure between the reserveir znd the =zquifer. Now we seid
65% is coming in now and we feel that that 65% possibly may be
lcw, because we used a pressure pceint that you pointed out on the
exhibit as being high, unlike last fzll. We feel that sone error
was introduced by use of that. Had we used some other point,
it might have been that we would have seen even more water coming
in,

¢ But even though your figures show 65%, you feel that the
well should produce scmewhere zaround 35%%

i 75 to 85. Now, in our predicticn calculation, we found
that the differentizl, increase in differenticl between the aqui-
fer snd the reservoir wonld increase water eneroachment to around -
79%. We feel that zdditionzl pressure surveys will serve to
enlighten us on those points znd we made our prediction actually
for & two-year period, but we feel that even within the two yesrs,
of course, almost constantly we are going to be analyzing the
reservoir to ascertzin what is hzppening tnere.

% In other words, you don't have zll the information you
want yet, you still need more?

’

A That is correct. Ve are asking for the survey soc that we
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can get it.

2 Going beek to wnother situction, this is the last one.
We have stated there ure essentislly just two reservoirs, und yet
the perforations exist frow some 700 foot intervals, some wells
wsy high on the structure preducing water, und yet wells consider-
ably lower not producing water. We szy this is @ll on the west
sector, we szy that is zl1l1 one reserveir. If thuat is true and
you also testified to the fact thet probubly the entire column
wus saturated with varying situstions in the arez, if the water
is high on the structure or producing water, and wells low on
the structure are not, we must be, apparently be bypassing an
awful lot of oil.

A I do not believe that is true. HNow, the cross-section
F to F-prime on Exhibit 23 is an exzmple of this. This well is
producing 88% water now, actually that is in the ccmparable

interval to this up here.

&  To what?

. That is on the Phillips Fort Ho. 1 thzt is producing

M

88% water, and it is the comparzble interval in Phillips Founso
No. 1, actually is not producing wster. I can't sy therce that
we hzve bypussed water or oil in the lower portion of the reservoij
In other words, this appecrs to be an average water encroachment;
it may possibly be slanted at some 45 degrees, most likely it is
somewhat uneven, but for practiczl purposes, it is uniform.

¢ You say it is uniform?

a I wouwld szy for practicul purpdses the encroachment shoulad
be fuirly uniform. To my knowledge, there have been no tests

made in the wells in the field that showed water coming in an
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apper set of perforastions und no witer coming in o lower set.

»1l the workovers thuat I hive been :couninted with, which have
been guite o few, the wuter wppesreza in bottom sets of perforu-
tions first, sometimes almost simu]téneously.

@ I believe I huve just found © few excepticns to what you
heve said in there on it. I will point them out.

MR. PORTER: Let's point them cut after 11:00 o'cleck.
(Reg%qs:)
MR. PORTER: The meeting will come to order, please.
Mr. Montgomery, were you through with your questions?
MR. MONTGOMERY: I have just one other guestion and then
I want to restate some things. .
MR. PORTEER: Go ahead.

2 I asked Mr. Tomlinson abcut wells that were higher
structurally producing more water,or water,where wells lower were
not producing zny water or less guzntities of water. I believe
zccording to his exhibit, I found four or five instances where
that did exist. Would you like for me to enumerzte themd

4 Yes, if you will, =znd point out which cnes.

Q a4ctually, this is just percent; it doesn't mean that the
water -- this is =211 water?

A Yes.

Q2 On the cross-section B - B-prime in the vicinity of the
Megnoliz Pope No. 21, that well wnich is structurally higher
produces 4%, and then the well which is, then an anomaly, the
tagnolis Pope 10, procducing 387% water, and then = structurally
lower well, Magnolis Pope No. 17, producing 2%. Of course, I

rezlize there sre znomslies, but these cnomzlies indicate far
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more than 95% of the other informuticn thut o verson hus when

you anulyze it. That well hos not been tiken into ony of the
studies in this case here?

A Actually, now what is your qguestion on that particulor
oney

@ Well, I believe you stated that there were no wells
structurally higher that were producing more wuter than wells
that were structureslly lower?

A Well, I mean that to apply, this to apply in zl1l except
Kagnoliy pope 10.

e 21 L

:‘
[} -

&2

wells in the fieldj it produces 4% whereas the wells around it
produce 2%.

A Well, 1f you will reczll, in our testimony we stated that
actually water percentages in percentages less than 10% actually‘
are not significant, since many wells have produced water in
small guzntities for several years. .Actuzlly, when you have
water encroaching either from the bottom or from the sides, and
especially from the sides, you will notice that the water percent-
ages on those wells increased very ravidly. Those wells that are
high on structure and very low percentsges of water, I am talking
ebout low, I mean in the general range of 105 or lesc, we believe
thaet water is contributed by the matrix. In other words, reservoil
rock has z peculiar characteristic when the permeability is low,

and when you reduce pressure to some extent or flow oil by the

water in the pore space, 1f the permezbility is low that oil will

pick up some water and carry it czlong with it, so that will account

for various amounts of water. Actuzlly, such wells tend toc slug
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water « little bit, since the water will come in und work its

way in to the bottom of the well bore, und thzn come along &

day muybe when the well is not flowing like it shoulid, probubly
open up a little bit and it wiil slug out some water. That kind
cf water is connate wzter, There is z tendency generally to try
to catch, i1f you are going to have to tuke a water shakeout on a
well, to, since you can't take s shakeout of practically no water
&t all, you have to taske such =z large volume of fluid there would
be a general tehdency to catch some of the water when it is
slugging. So actuzlly the percentages m?y be o little lower
ecause of that.

Q But also due to the characteristics inherent in the fiela,
operation in the field, 1ands of ten times the low producers of
water, the percentuges zre considerably off, are they not?%

A They would be high. The field hands would probably report
them as being actually higher than they zctuzlly are, to take a
shakeout you have to have z volume of wuter, you have to catch a
large sample. 1In other words, catch & small semple and under normj
operations, ycu may not see any weter in it zt =11. If you are
trying to show water production there would be a tendency, I
believe, to actually, through the method of obtaining the sample,
actuzlly have a little more water *than actually norm:sl producticn.

Q Well, oftentimes, possibly in the field there would be
water in the tanks and the operztors --

4 (Interrupting) Yes.

Q (Continuing) ~- on the lease will probably drain the
water out of the bottom of the tanksy

a Yes.

11
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“~ it is connute wzter, you might mention it. 0On ¥ - E-priace,
Sinelcir Pope Wo. 1, 25 wuter, whicn is higher th.n Pope No.
producing 1% water. It is zlse perforzted in the same strati
grupnic interval?
. A That is correct, and I «lso =tiribute it to the saume
fzetors.

<« «1s0 the well, the ixgnoliz Pope Ho. 3, which offsets
well which produces 2%, shows Uj water. It is structurzlly =
higher well, but it is perforated stratigrsphically lower and
closer to the water tuble?

4 Yes.

% On cross-section ¥ - F-prime, the Magnolia Pope Yo. 2
shows 4% water where the structurzlly lower wells throughout

cross-section show 07.

A That is correct, and in all cf those cuses, 1 believe
those percentages do not represent uguifer contribution.

¢ Then on cross-secticn G - G-prime, the lMagnolia Pope
and the llagnoliz Pope No. 6, two highest structurzl wells pro
2% and ofiset by wells which produce no water?

4 That is correct. Now, If you referred back to some o
the New Mexico 01l and Gzs Zngineering Committee reports iny
past, you will see that numercus wells have produced smzll am
of water over considerzble periods of time.

iMR. MONTCOMERY: I z2m sure there azre a lot of awful
small points that I could bring out thzt rezlly have no meani
and would not change the overzll problem. The four things th

I thought were more pertinent than ahything else were that:

% Each one of the instunces thot 1 point out, if you think

7z

the

1
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Q He will estimate the barrels us it flows out?

A That is a method cof deoing it. The disadvintuge in that
method, cf course, is that you ¢o not know precisely which wells
wre contributing wster. Then ugain, over z period of several
weexs or months, this water may zccumulate and you muy have been
z little off on your water producticn, or as I scy, one of the well
aay kick ocut z little water thut is accumulated in the bottom of
the hole. So even in that instance, you don't obtzin as accurate
information as you like.

Q@ Water information as such is not zs accurate as on our
cil production or our gas mezsurements?

4 That is true, now especislly on low water producing wells.
Now on wells that produce a considersble zmount of water, it is
much easier to obtain a sample that is representative as you get
up in the higher range.

Q@ 1 want to ask you one other guestion. 4 well that
happens to be on here for 4% today or 9.9 less than, then maybe
20 or 30 percent next month, that is another possibility therex

4 It is a possibility, but not likely, since 20 or 30 percenf
would be in the range where you can obtain z more accurzte shake-
out.

3 On cross-section ¢ - C-prime, the Ohic Denton No. 4 well
shows O water. The Ohio Denton No. 3, which is structurally
higher and apparently perforzated in the same stratigraphic interva]
is producing 5% wster. |

a4 Yes. Well, I think that is one of the instances that I
mentioned where it is connate water contributing to the water

production.

L S
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the witness did testify to the fact that it would be bast to
produce the well, that the wost secltor is preoducing ot wbout
855, Fhillips -- wait a minute ~- will ycu stzte that for met
I will get it correct here, I huve been missing it all the time.

i Well, actuclly we anticipate that for the next two years
that the water encroachment will be on the order cf 75 or 80
percent, that is, the weter moving into the reservoir will regplace
75 to 85 percent of the oil, water, gos production taken out.

3 But presently it is only 654%

A That is right.

2 and 65% would be the optimum rate for producing that
particular ares we are talking zbout today¥

A Well, I don't believe that we can, you say 65% would
be the cptimum rate to producev

Q The east sector.

A Well, that --

¢ (Interrupting) Produce it st = rate that would be 65 --

A That is occurring at the prssent time, we think it is
right. However, it is not going to remzin at thut point. It
will change.

Q is I understood that,you said that only 654 of the void
space is being replaced by wzter st this time¥

A Thet is correct.

§ But yet you are vciding 85% of the void space?

5 Noy, I believe you misunderstood me.

% I understand it, but I =zm not getting it in words.

&£ “actually, I believe you &re, what you mesn to»say is

that we would like for the gas saturztion to be on the order of
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15 tc 29 percent when the water moves in :nd reploces the oil
in the reservoir. Those vre optimus conditions, sctuzlly, or I
scy they might be optimum conaitlons, buat thet is Jast =« belief
thuat we have right now. ;ctualiy water encroszchment being 65%,
it could have a condition wherc you could not resch that desired
gas saturztion, even with thut rute of encroachment. 1In other
words, the 65% is one percentage, the 15 to 25 percent gzs
seturation is another percentuge. 1In other words, the critical
point there is that you must have a pressure condition in the

reservoir thet will enable you to zchieve those conditions.

Now you can't say that since you zre wanting 65,

O

r rather you are
wenting, say, 25% gas seturstion in a reservoir, thaﬁ you would
expect that the rate of encroachment of water should be 75%.
In other words, you may be stuarting off at « particular reservoir
pressure where you have to have a different rate of encroachment
to reach the desired conditions, that is what I zm point out.
The szturaztion conditions nave to be zcchieved by = pressure, and
it may take varying rates of encroachment to dd it.
2 But you did testify that probuzbly the eastern sector was
producing at a toc high rate, uaccording to this 65% encroachment?
A DNo, I don't recall saying that.

2 I think it is in the record.

4 I don't recall sazying it was prcducing &t too fast a rate.

]

You said zt one time it was producing =t the optimum or
about zt the present time, but later the reccerd will speak for
itself, but later said thst 65% of the void spuce was being
filled.

MR. WALKER: Let!s let the record speak for itself.
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YR, MONTGOIMYRY: 411 right, we have belsbored thuet one.
The second point, there are higher woils on tne structure that wre
producing wutor, whercos the Jowef wells, wheresas some lower wells
were not producing water, therofore indicating there is o possibi-
lity that water is bypassing en amount of cil. VWhen there was o
drop in production, this is the third peint, tnut the pressure
tended to level offj then whever the buck zllowables were granted
end there was & greater cmount of production, ths pressures tended
to take az steeper dive 1in their drop. There was some explanstion
of that that some of the wells were not surveyed, but on the
western sector there were only scome three wells out of fifty
that would be involved percentage-wise. It probably would not
affect the curve appreciably.

The fourth point which I indicated was the barrels’per
poand drop that daring the curtailment era they produced some
100,000 tarrels of oil per pound drop, but during the high pro-
ducing months when back allowable was being produced. the pressure,
barrels per poﬁnd drop was some 13,000.

That is all I have.

¥E. PORTER: Anyone else have & guestion?

MR. GURLEY: Before Istart cross ¢xamining the witness,

I would 1like to withdraw my motion to continue for one month.

MR. HINKLE: I wonder if it wouldn't bz better,to keep
the record straighter, if ycu would 2llow me to ask some gquestions
on redirect that pertain to the qguestions on cross examinztion
of lr. Montgomery, before you proceed with your cross examinsticn.

MR. PORTER: 1 think that is 211 right.
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=~ By MR. HINKLE:

% Mr. Tomlinson, on the cress examinution of Mr. Montgomery,
he referred to the work of the engineering committee. T believe
yoa have previously testified thut uxhibits 1 to 24 zre the work
of the comaittee?

A Yes, sir.

Q2 Do these exhibits pertray or reflect z11 of the factual
data which was gathered by the engineering committeef?

4 They do.

Q¢ ¥Was there zny diszgreement =smong any members of the
committee as to the factual data which these exhibits reflect?

4 There was not.

¢ How many operztors in the field are there?

':, A I ibagine there are zrouna 15.

7 To refresh your memory, I believe it is ik, but it may
be 15. I believe that you previously testified that practically
all the operztors were represented or had an opportunity to be
represented on this ccamitice?

A They did.

Q ind that there had been no objectidns presented to the
comnittee by any operstor with respect to the fectual data which
these exhibits 1 through 24 reflect, is that right?

| A Will you state that cgain?

& There have bzen no objecticns by zny of the operators to
the factual data which these exhibits reflect?

A That is correct.

), ¢ With respect to your other testimony and with respect to
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Exhibit 25, those ure interpret:itions f the itl.ntic and your
own, 1is thut corrects
4 Th:t is right. e did nct sk the ~ther menbers to concur

in these. 1In focet, they miy not huve hod wccess to 211 cur con-

¢ In the cross exuminuticn of lir. Montgomery, reference
wzs made to Exhibit Ne. ). Would you like to comment further with
respect tc that?

A I would. I would like to point out some features of that.
First of 2all, the Exhibit Nc. 7 shows water production in thousand
of barrels per month. How that is not water percentage. Now
you will note that sctuclly when the thut-in period occurred, I
believe that was during September, that there was a small rise
in water production that month. The next month, when we got back
on production, there was still another rise, but in Hovember
there was a drop in water prcauction. Then in December there wss
an lncrease in wcter proauction and in January there wes a drop;
in February there was en lncrezse. Well, actuzlly those are very
smzli changes, and in addition, they are in bsrrels, so that when
you increase oil producticn, even if you held your percentage
constant, you would normally see & graph plotted like this that
has an increased water procuction slong with it, because the water
if it is constant in wells, will come out in greater guantities.

A better way of looking zt that would be tc look zt the exhibit,

I don't have the nuamber, but 1t portrays the west sector performange

versus cumulative o0il producticn.
MR. HINKLE: Exhibit 13, was 1t not?

A I believe it is Exhihkit 13. It is the exhibit that shows
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performanece versus cumulative il vreduction.  Actually, you

will note thst during Decerniber,we merked it on the gruph December
of 1955 .nd January of 1356, show when consideruble wllowsble was
being‘mude up in the field, they nctuslly show & lower percentuge
of weter on this graphy we heve wetuully plotted water percentoge
insteud of burrels, sco that uctuwlly there hus been & decline
during those mcnths over & period there showing less wster per-
centuge, probably not less woter proauction, w«s we huve showed on
Exhibit 9, but that was due tc the fuct thet we increwzsed the oil
prcduction during those months. Now, I would like to state in
connection with cne of Mr. Montgomeryts polnts thaet we were avle
tc change the bottom hole pressure slightly by changing the pro-
duction rates. We believe thut is due to two factors: One is
that we had an incomplete survey 2nd the other is,as we pointed
cut, these reservoirs, and especially the esst reservoir is more

sensitive to the rzte of withdraw:zl thasn the west sector insofar

=s bottom hole pressure is concerned. ‘e do not believe that is

detrimentsl to our snilysis, since we believe that we should reach

z point several hundred pounds below the bubble point pressure
before we level it out, so any changes in the slope of the line
above that point mezns only that we possibly did schieve some
changes in rate; znd possibly some of the changes are noted,
zs we have noted, are due to incomplets survey, but it does not
mezan that the reservoir is being damzged, since it has not yet
reached the optimum point es-far os the reservoir pressure is
concerned.

MR, dINFLE: Thet 1s all we hzve.

¥¥K., PORTER: Mr. iankin.
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By MR. MANKIN:

7 Mr. Tomlinson, referring wguin to 3xhibit 13, which we werg
just talking abcout, which is the west sector performunce versus
cunulative oil production --

4 Yes,

% == you mentioned the December und Junuury water production,
thut is,percent of wuter. of totul flulds going down slightly
during that period where they were making up some back allowable.

I zm wondering, the very shzrp increases that have been reflectecd
«t the 15,000,000 cumulative marl, and then the drop off or oil
versus performance, whst csused thatt TIs that due to these --

~ (Interrupting) I would szy that 1s possibly due to some
workovers being obtained. Personully, I do not believe in in-
crecsing the rate of withdr:wsl will reduce the rate of wzater pro-
duction. I think that it is due to other factors, but I was muking
the point that actu;lly you should lcck st the water production on
¢ percentzge busis rather than on & number of barrels basis.

o Doesn't this curve indicazte thuat percentage of water of
the totel fluids?

A Yes, sir.

¢ Getting back to this plug-back and remedisl work, isn't
this an indication thst water was increzsing reapidly and there
was considerable plug-bzcks snd therefcre tne oil cclumn was in-
creased considerably, a«nd therefcrs you had z drop in the curve

zfter this period of plug-bicksy

o

A4 Well, in certazin welle. You zre talking about in particu-

lar wells that the il eclumn wss decrceased.
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for one thing you got rid of conmnsiderable wzter as 2 result of the

~ I am speuxking of this zrooh i Bxhliblt 13,

4 Thut doesn't reflivcet that the oil ecoluan in the ficld oo
& whole was decreased, 25 we heve seen on these cross-section
diagrams thet we hive shown, tact the oil column in many places
is still very near what it wes coriginully, or proozbly is the sume
¢il colunn we had originslly.

¢ In the west sector?

A In places on the west scctor. How, sctuzlly immediately
before this time, this 15,000,000 cwrulstive mark on Exhibit 13,
you'll see we had =& coﬁstant r:ste of oil production there «nd
azctually there was no change in rate, yet the water percentage

id increase. 1In other words, th:at indicaztes &z fazctor that we

o,

attributed more to cumulative withdrawal of the oil froﬁ the
reservoir than rate. In other words, the rate was not changéd
in thst period, yet the percentuge did go up.

Q What caused this to take & very drastic drop, then?t

A VWell, I would thiank thzt would be caused by some workovers|

Q But you don't feel 1t was & ¢uestion of not huving the
oil column beczuse you did hauve the fuirly ccnstant cll production
during that period?

A Well, I don't know if I follow you there. Will you state

that agsin?

V]

=me during

I¢

2 Your cil production remained essentially the s
this period you had a decrezse of your curve there, after the
15,050,002 marks

A Yes.

2 I can't understand why it wculd drasticslly drop,unless
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plug-buck for onsz thing.

A 1 think that is probubly the principul reason.

{ Gecondly, I wonder if possibly there is no reflection thst
the oil column was decreased then, becuuse you had =z constant oil
production?

4 Well, decrezse of oil cclumn would appenr, then you would
have an increasse.

@ It would follow that you would have zn increzse in water
column, is that right?

A Well, if anything you would think thut would make the
water percentage go up. However, I assume that in the course of
remedial work that a good many of the workcvers were affected.
Now as welve shown these things on our cross-section diagram, we
have shown the percentages and producticn intervals.

Q I think that it would feollow from looking at those that
you would have an increased weter percentuge as the water comes
in cn the edges of the reservoirs

A It should be normzl to have that.

& I take it from ycur answer to the guestion, then, that you
feel there is nothing unusual about thatjthit wes primarily just
decreasing the water production zs z result of the workovers and
plug—backé?

4 I would think sc.

¢ On Exhibit 14, the ezst sector, the last bottom hole
pressure, which is curve C, indicated zbout 37 pounds, the bottom
hole pressure below the bubble point?

4 Yes.

Is it not true as shown by scme of the other exhibits that
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there is @ number of wells, particulurly Magholia wells, that
«re some over 200 pounds lower than the bubble peoint.

4 That is correct.

s Do you feel that there is uny dounger there?

A I feel that is within our predetermined range cf desirable
reservolir pressure for the east sector.

¢ Although your zverage is considerubly higher for the east
sector, these scatterea wells, particularly the Mesgnolia Pope
lease, you don't feel there is toc great u danger in dropping
the pressures in the last six months or so?

A I do not, I feel that is entirely safe.

¢ In regard to the exhibit, I don't know what the exhibit
number is, it is the one that has the barrier in red.

A That is Exhibit 8&.

Q Is that barrier something that was determined by the
engineering committee?

4 The barrier, I believe, was agreed on to exist. Now, the
range at which we hzve shown that it may lie there, that range
is zpproximately one location wide, that is simply & red color
thut we have placed on there zfter we started preparing the exhibit
for presentation here, so the people cculd see it more readily.

Q Is it not true in a lct of Devonian Reservoirs that you
dc have some faulting conditions?

4 That is correct.

Q But none hzs been found in this particular zone that is
within the closure herein represented?

A All I can say there is,in cénnection witn our committee

work ve could not find zny.

b S
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Now I understuand there are coampsnies who have, they have,

thelr geologists huve prepsred foult maps. llowever, we have
questioned geclogists of one or two compunies in addition to our
own in connecticn with this committee work, and this barrier could
not be established by « fault. They were not zble to help us on
that matter.

iR, MANKIN: That is all.

MR. PORTEK: Any other guestions of the witness?
By Mk. NUTTER:

Q In the case where you have indicated that water production
of certain wells is probably connzte water, I was wondering, would
the connate water percentage change from time to time or is that
pretty uniform as a rale?t

A It should be fairly uniforms, uniform to low percentage;
actually, as explained s short time azgoc, there is a problem of
testing wells =t low percentzges of water. 1In other words, the
connacte water could be coming into the well at fairly constant
rate, but because it tends to zccunulste in the bottom of the
well bore, it may not come out at = ccnstunt rste, it may not be
discharged a2t the surface at the constant rate, so that when voun
test the wells you can test them for months and monthsj; one time
it may test 1% and other times 7 or 8 percent. We have nad that
experience on our wells that I nave noted it; on other wells in
tne field, they are nct constent within low percentages. They dc
remain fairly low, however.

Q inother guesticn: "hen you have water encroachment from
the side of a reserveir, does it usuzlly come in &t an asngle rathel

than perpendicular?
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A T would suy usuully thers is some wngle associuzted with
™ it. There is generzlly,the bottow will be o little bit cheud of
the top. That is not nccesswriiy true, though, if you have strecks
of &« little higher permezbility ot the top, it might be essentiully
straight up. We huve not cttempted to define the zangle that the
oil-wuter interfuce has in the benton Pecol. I would imsgine that
it varies some frem plice to place.

¢ I think you mentioned at one time it was probably maybe
in the range of maybe scmewhere around 45% between the Fort und
Fonso wells Thut would appear to be a very likely figure in
. ay way of tininking. Do you think thet originslly the water-oil
centzacet in.this reservoir was a flat planef?

A I didn't catch sl1l your question. State that agsain.

2 Was the original water-oil contact in the Denten probably

N
Y
E
l_v
@
ct

plane 2t 8519 or 8315%
A T believe it was essentially flat. 4is I stated before,

we had no control, or very little control on the east sector of

the reservoir. #ost of the water tests were tzken on the west
sector, and some time ago in connection with the engineering
committee work for the Denton Gasoline Plant, we established
water-oil contsct at 8915, and at that time we had not noted
any tilted conditicn, st lezst to the degree thst it would be
significant.

¢ Is the water-oil contzct still reccgnized to be approxi-
mately the szme depth thet it originally occcurred¥

A As far as I know, most places it is. From these cross-

?,‘;

section disgrzas we can't determine thzt this originzl water-oil

- contsct has moved up. .ctually, we did not make an znalysis for
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that peint ofter we deternined Lhot wost of the encrouschment
wus coming in frowm the cdgcecs ol the roserveir. 1t appeurs that
way, and we huve not tried te pin down the water-oil contzet
since it uppezred thot muny wells tre still producing very necr thg
originuzl water-oil contuct.

¢ I think in some of your cross-sections some of the wells
were completed or perforated right down st the water-oil contactg
I believe in one case there was cne below it¥y

4 There is, and the only way that un be explained is
possibly o tight strezk right «t the bottom of the perforations,
and that possibly may be boring <t the well bore so the water does
not enter there. That would be the most logical explanation to
give you.

. The water-oil contzct below this snomaly well, the Magnolis
Pope 10, whichever one it is, is probably the szme level as the

water-oil contact in the rest c¢f the pool?

yeil

A We believe it is.

&0

There is probably & geyser or something connecting the
well with the zguifer cown belowt

4 That would be one way of putting it. There zppears there
is a crack or fracture right a2t thet particulzr well, =nd it is
loczlized at that well lezding dcwn into the sgquifer to the
extent it hss a very sctive water drive.

2 Did the water producticn increase very sharply when that
well started making water, or was it & graduszsl increzsey

~ I can't answer thut question. 7T dc not know how 1t came
sbout.

s another thing with ressect tc the producticn-decline curves

l
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I think they are exhibits ), 10, =znd 11, there was considerable
discussion about the bottom hole pressure line. Do you kacw
offhand whether the wells th:t h:d bottom hole pressures tzken
in them, I think there =zre only 50 of the total 80 that are normall
taken, do you know whether there are any cocrrelations attempted or
made between the wells thut were shut in as =z result of Stanolind's
pipeline prorationing and the wells that the bottom hole pressures
were taken ont 1Is there zny tie-in there st all¥

A I don't know.

% If the wells that you had pressure on were wells that hud
been shut down, not shut down but curtailed there for z month?

A I don't know if there was sny connection. We didn't make
& correlation.

¢ You didn't attempt to?

A No.

Q@ That would probably, possibly, I should say, change the
bottom hole pressure picture overz11, if you knew whether the
wells were producing? I don't think all the wells in the pool
were curtailed during Septeamber, Gulf snd Magnoli=z and some
other pipelines are in there, Stanolindv

A Well, T do not have a map showing what pipelines are
connected between the leases in there, so I couldn't answer that

guestion.

ME. NUTTER

I believe tnat is z11 I have.
MR. GURL:ZY: I have & cuestion.

2 You have stated, azs I remember, that 15, or there zre 1k

y
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or 15 operators in the field, is thut corrccte

A I ﬁelieve thut 1s right. I cen count themnm.

ME. PCLTER: There ure 1lU operaters in the Devonian, Mr,
Gurley, I believe.

A There are some working interest partners thet will not
uppear on the proration schedule.

Q You steted that they all hzad tne opportunity to be
represented on this comuittee, is that correcty

A They have 211 nad the opportunity. ilow, some of the
active operutors were zll invited,

¢ llow acny of the ones invited took advantuge of the oppor-
tunity and becume part of the ccmmittee:

A I didn't count them. I believe lr. Hurd was represented,
Magnolia Petroleum Compuny, Forrest Cil Corporation, Guif 0il
Corporation, Ohio 0il Cospany, Phillips Petrcleum Company, Mr.
Johnson, Judge Redfern, Shell 0il Company, Sinclair, Skelly,
McAlester, and I believe itlantic.

MR. PORTER: You didn't mention Stanclind.

A Stanolind was in this, too.

§ Now, of the committee meambers of the compuanies that were
represented, how many actually participatea in drawing these
exhibits?

| 4 In drawing the exhibits, well, of course, you rezlize
that we can't have everybody doing the same thing in the study.
If you are going to get anywhere, you have to divide the work up.
Now I believe all companies in times past helped participate in
the drawing of the structure msp.

iR. JINKLZ: Tnat 1s Zxhibit No. 1.
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represented at that time and again later when we reviewed the work

A That is uxnibit Wo. 1. Thit mapy nos been used to deter-

mine eguities in the Denton Gusoline Plant =t previous meetings

of the committee. & possible exception to that is 3tanolind

since they are not a member of the Denton Gasoline Plant. However
they had access to this mup =nd have reviewed it. Now the cross-
section dizgrums, I believe, was prepared by iAtlantic, that is

Exhibit No. 2. The other operators have reviewed that, that is

2 relatively unimportzunt exhibit. The cross-sections which comprig

Exhibits No. 3, W%, 5, 6, and 7 were prepared by Shell and by
Atlentic. Now other operators have hud the opportunity of looking
zt those.

4 Have they taken advantage of that oppertunity?

4 We have certainly furnished them with copies of our report
and if they haven't it's their own fault. \

Q You sent them copies of ycur exhibits znd your report?

4 Yes.

Q That is fine. My point is this in asking the guestion:
Dia azll the participating or zll the members on the committee
actually participazte in prepsring the exhibits?

4 Net all of them. We invited them in initially when we

formed the committee. I believe Mr. Hurd and Mr. Redfern were

that we had done.
< HNow on the review, did you review these exhibits and
discuss them in zn open meeting of your committee with all the

-~

members present and discussed all the exhibits to b2 presented herd

4 Yes, we did not exclude anyone in that.

-~

v My point is not for the exclusion angle, but did everybody
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see them and discuss them ot the committee meeting?
A Yes, and certuinly at the operators'! meeting, too. Every-
one was invited to that. They had an additionul opportunity.
MR. GURLEY: That is all.
MR. MALONE: Koss Mzlone for Gulf.
By MR, MalLONE:
¢ I would like to return just s minute, to turn to Exhibit
9 and the pressure barrier that Mr. Mankin mentioned in his cross
examinations. That was prepsred on the basis of bottom hole
pressure figures furnished in April, was it not?
A Yes.
@ 4re you familiar with the fact that similar isobaric
maps have been prepared on prior bottom hole pressure tests¥
A Yes, sir, we did prepare prior maps.
R How many such prior maps were prepared?
4 I believe four zaditional.
Q@ That was over o period of how iong a time?%
A I believe the first map wes orevzred for April, 13254
survey. Probably in October of 1354 survey wcould be on there,

the ather was the first cone and the hey were contliunuous from

3
ct

£,
-

that time up to the present.
Q At six monthst inﬁerVals?
A Yes.
@ Did each of those studies demonstrate the existence of

the pressure barrier just zs this study has?

(93]

A Yes, sir, although not in such a degree zs this one. Othely
meps since the pressures were nezrer the szame pressure; the

reservoir was near the same pressure when they started production,
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the barrier did not zppezr to be os effcctive on the eurlier amaps.

% By thut you wcun thuet the differentizl between the two
segments wus not us greut on the w:arlier mups as it was on this
one?

A That is right.

&

But the differential did exist, did it not?

4 That is correct.

Q It has increased, that is why such a study weas madey

A That is correct.

Q@ So the gradient is greater now than it has ever been beforg
A That is right.

3 Ahd the existence of the pressure barrier was more

distinctly demonstrzteds

4 Yes.

MR. NUTTER: Does the differentizl always follow the same
lines?

4 I believe it hus. 0On some surveys there were some wells
possibly that were not tested that were situzted zlong the barrierﬁ
You understznd this last survey is probably the most complete cne
we ever had. I believe that this has generally had this shape,
of course, you realize if you miss = pressure on any of these
wells it is going to change the shape of the barrier. Examinztion
of the other pressure maps might show come slight variation, but“
I believe it would, had we had pressures, it would have shown that
it would have tzken the seme course.

N

M. WaLKBR: Any further gquestlons of the witness%t

2]

Anybody care to mske zny stetements regerding this

MR. HINKLE: Ve hzuve zncther witness that we would like to

<
4
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put on. e is en engineer froe Dullus, he might not be uble to
~ be here if the cuse i3 continued or not concluded today.
ME. FPORTER: We will recoescs the.hearing until 1:30. ,
f (Recess).
APTERNCCH CESSICN
-
1“R. PORTmR: The meeting will come to order, pleuse.
ir. Hinkle.
MR, HINKLE: ‘e huve cne zdditionzl witness we wowld like
to hzave sworn.
MR, W.iLKZR: As I remember, Hr. Tomlinscn was still on
. the witness stund. If there sre no further guestions, the witness
may be excused znd you mzy czll your next witness.
(Witness excused).
MR. HINEKLE: Stand and be sworn.
'D . I. W. 5T ADE
called as a witness, huaving been first duly sworn, testified as
g follows:
DIRECT EXAMINATION
By MR. HINKLE:
g State your name, please.
4 T. W. Stade.
2 By whom are you employed?
A Atlantic Refining Ccnmpany.
¢ In what cepzcity?
4 I'% & senior reservoir engineer in charge of primary
recovery.
2 At what office?
‘:g A In the Dzllas office.
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iHow long have you been witnh Stluntlicy

&

A I have besen with tluntic nine yeurs.

are you o groduacto petroleuws engineer?

&

by

A Yes, sir. I graawted with the civil engiueering degree
wnd I have = master of seilcnce degree in pe. roleum engineering.
What schoolt
: University of Tulsu.
2 Are you familizar with the Iew Mexico areus, and particulorly
the Uenbton Field?
A Yes, sir.
& Huve you followed the engineering studies that huve been
made of the Denten Field since the inception of the field%
| 42 I have follcwed, closely followed the work of the reservoif
Denton heservoir engineering committes for the past three yecars,
end in particular Itve followed the work that they have done since
January of this yesr, znd & man under «y supervision nas worked
a2t various times directly with the committee to understand the
work they ure doingj; «nd tcgether, he, myself, have &ssisted Mr.
Tomlinson in the anclysis that our company has mede of the fuctual
data thet the committee developed.
K. JINKLZ: are the quzlifications of the witness acceptal]
MR. PCRTER: They sre.
o Mr. Stade, would you like to nzke & stutement to the
Commission regarding this casejbefore doing so, I would like to

211 the testi-

C
wn
[0}
ot
ot
(o7}
o
by
I~
o}

09

&3k you whether cor nct you have been or
mony in connzction with this czse znd heard zll tne testimony:
A I have been present during =11 the testimcny.

S Would you like to make & stztement tc the Commissicon in

le¢
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Denton Devenizn Pool which has been thorcughly discussed up to this

regerd to some of tno principgle.s lavelved in connecticn with this
cuse?

L Yes,y sir. In gencrasly 1 weald like to comment on the
testicmony thit wes given this morning by discussing some c¢f the
principles of the azterial buslunce study that we huve mude and
the concepts that we used tc determine whot the best rate of pro-
duction for tnis pool wes, or whether wuste wuis occurring in this
nool.

First of all, we wont toc operute the Denton Devenian Pool by
« water drive mechunism. It's generclly recognized that it is
one of the most efficient methods of operating sn oil poel cor
depleting an oil pool, and in this cuase it happens to be the most
efficient primary method thet we kinow of st this time. To do
this natureily you nhsve to flocd out the reservoir with wazter
in the process of displzcing oil to the wells, znd in answer to
one of the guestions that was brought up this morning, this
nzturally decrecases the oil colwnn in that part of the field where
water enters the reservoir. %What we want to do in this poel is to
eventuzlly huve weter flocd cut the maximuam amount of reservoir
volwre znd we wani to do this 30 we can obtain the marimum smount
of o0il recovery in uny part of the reservoir volume contacted by
wzter. This means thst we conduct this flocod at the correct
pressure level, HNow the purpose of our materizal bzlance study was
to find out whut the correct pressure level was, or to put our-
selves in a position to determine zs we continue to operate this
pool what the rignt préssure level will be zna not let it get out

of hund. In particulsr, I wiil tulk zbout the east half of the

N
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point, and I will repcat thet our .nnlysis consldered the Denton

vevoniun Poel wus in cctwility twe pools not connected, sepurcted
by « burrier. First of =11, to obtiin the meximum recovery frous
the water drive pool sucn s cur znalysis indicatea we huve here,
we desired to crezte some gus saturation in the pool. To do

this reyuires that the reserveir pressure of the pool drop below
the bubble point pressure, otherwise no gas would be created.

The reuscon for this is thet wulte s bit of werk hes been done by
the industry over the past two or tnree years indicating that for
some moderate d&rop below the saturstion pressure, increzsed
recoveries will result due to the evoclution of gas from the oil,
and as stated previously, this gas wi;l ccecupy space that other-
wise would be occupied by residual oil. How, discussing a few
other principles here, in answer to some of the discussion that
was brought up this morning, in any water driven poocl, you hzve

to have z pressure decline for the water to encroachn into the
poocl, =nd this pressure decline is going to vary, among other
things, with ths rate of production c¢f the pool. TFor instzance,

if the field retec were decreased the pressure would tend to go

up and if the pool were completely shut-in would tend to gpproach
the original pressure zsgain., The fact that the pressure goes back
up cdoesn't necessarily mnean in any way that the pocl is being
operated morc efficiently. As z amatter of fuct, the contrary is
true. The recovery would zctuxzlly be decressed &t =z higher
pressure, not only due tc the creation of the guas as I just mentiof
but other changes in property of the reservoir oil formation,
volume factor in particular. For instznce, in the eastern half

of the Denton Devonizi Pool originslly there was very little water

ed,
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influx with the Tirst few vurrels of ¢il that wus produced. For

“

practiceal purposes, it wus zero influx. s the pressure declined,
the water influx is gracduslly increuased from zero to somewhere
between 65 and 70 percent wccording to our previous teztimony on
our material balance results.

n the west side of the pool the same thing has occurred
znd we found by this azanuliysis thut we have u much more prolific
source of water supply and it nhas encroached to z greater degree
with pressure drop, to where it is now replacing a very high
percentage of the withdrawals ond maintaining the pressure, uas is
rather obvious from previous exhibits, zt a rather constant level
at current rates of procuction.

Following through on this performance and my previous
statements, it actually indicates that the western half of this
pool could be operated at a considerably greater allowable than
is currently given it and not cause waste and in all probsbility
would 1increase recovery from the western half of the pool due to
the previously amentioned concept.

On the eustern half of the pool, as I stated, our materiel
balance anzlysis indicated that the water influax which originally
was essentially zero has now incressed to a point where it is
now replacing approximately 65 to 7C percent of the current
withdrawals from that posrtion of the field. As the pressure
continues to drop there will be a grezter pressure differential
avzilable to force water into the pool, and the amount of replace-
ment of voidage should increzse, Qur material balance indicated
further that with production over the next two-year period,which

wzs as far as we carried tne unalysis, that the pressure would
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centinue toe cdrop bubt ot o greutiy recuced rate auve to twoe re.sons.
¢ne was the lncresse in inptiux Lhot will occur with further pressug
urop, thet is, incrceuse in woler influx; wand s the pressure arors
below the bubble puint pressure, which according to the p.v.t.
autu which wus presentea ln testimeny, the best dato avelloble,

on the wverzge toet part of the {ieid hus fillen below the bubbie
pocint aircacy slightly. These two facts wiil tena tco create = mucf
reduced rate of pressure decline, We carried tnis cut for two
years to determine wnether the ascline thut wcoculd occcur in thut
pericd cf time woulid in any way cause wuste, wnd our analysis
indicated that the pressure drop that would ccecur would not cause

waste.

o3

Ncw one of the rezsons we made our second recommendation this

morning was --= this recommnendution being that pressure data shouid
be taken in zll the wells st six menths' intervals, as in generad
they have besen in the pust -- was thet we wunt to continue making
these materiul balunlce wnulyses on euch preszurc pericd ana
from thet determine whether o satisfuctory roite of production
wnd operztion of the pecl 1s still tuking vlazce.

I believe that enas oy testimony.

IR. HINKLZ: Thzt is «li.

MR. PORTEK: Does snycne nave = guesticn of the witnessy
kr. Mankin.

CECS3 sXalilHATION

By R. HGANKIN:
T ur. 3tude, referring wgeln to the mecnuniss which we have
here of o walter drive, which 1s coming in, 1s becoming amore

effective, particularly in the west sector, might I ask, tae
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waler hus buecn dnereising, of coarse, «s it should be wilth tne

prescule deciining svae, gelilay furlhcr below, opproacning the
bubbie polat o the weslt section, of course below the bubble point
v the ewst seetion. There have been a nusber ol complebticns zinu
plug=-backs in winlch, going ap higher up in the nodle, in an uttemptl
to keep Lthe welic flowing insteca of puuping. Do you feel tnot
scmetlme 1n the future,in order to get the best utilization of the
energy that is being supplied therc und the oili to be recovered,
taut you could go buck in the wells agsin to a deeper portion of
the reservoir wnd by pumping witnh thne high fluid levels that we
will very likely still obtein grest amounts of cil that is now
beiow the plug-backs?

A I think thet an operstor wight be able to deepen some of
his wells or go bzck toc where he has plugged back from and obtain
oil production from certain of those intervals. However, if he
does nct do that, it deoes not wmeun that the oill production 1is
necessarily lost, because if they wure connected with the remaining
part cf the pocl that is not floocding cut,bypassing, fiooding out
that ares, it snould push the o0il shead of it and dilsplace up-
structure fo wells, Aanother operstor mey get it, bat it is just
a2 matter of what is the best cperation for the particulzr operator
1s concernea.

3 Somebcay mignt get the coll; I am speaking of o particular
gperator in = pazrticular well.

4 He mignt co it. It gets o be 4 sort of low chznce propo-

sition becuuse of the grzat wicunts of wuter that might be hud

k4

with small guantities of oil. I think it could be done.

< Tc further substantiate that, the water is very effective
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cn tne west flunw, [ know sose study nes boun given by tac cpersa=-

tors bto toking the wotor vroauesd Pros Doenton oondd Vit ot
2 A

st

pozsibly flocd from the Yoltfcwip. I think sume thougubs have
teen given to taut.

A Iy understanaing of tne function of the ungineufing comuiitt
thut was formed hore in Januury was tnet we would stuay both gools
for the best method of opercticn,and witn only « cursory look at
the pust performance, the Wolfcump is & very much better prospect
for some sort of secondary recovery or pressure maintenunce type
of operation. Whether water is the best or «ven possible there,

I don't think we even got into it mcre than we should look at it.

‘s I merely mentioned thuat «s a possible source of water that
is being producea, because many of the operatcers have been plugging
back toc get water. Ny particuler thought is the wuter is being
produced znd there is a number cof zbsndoned wells on the west
flank that were dry. Has there been uny thought to, instead of
trying to get the water, of attempting to put it over there to
furtner help the ary ones<

A DNone that I know of. I think it would be premature at
this tise tc consider tnab, other than to recognize it as a source
and then you woula get into the guestion of whether it was the |
best source and the best water and other questions that would
come z little later than & study that nas been made at this time
in the Wolfcamp. Ve naven't rezlly determined,as far as I know,
uway conclusive results about the primery performance,@hich would
nave tc be done first. )

e alWKIN: Thut is cll.

MR. PORTER: ir. Lutter,

\
<~
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By MR, WUTTER:

o Mr. Stude, when you heve o owmigration of oil up to the
siructure like you have on bthe west side out there coming from
tne woulfer clear of the pool, snd that oil moves up into the

structure of the Devonian, is tnat water-oil interspace more or

[

3

0
v.

2 straignt llnev Does that oll move 1n a flat piunetr e
estublisned this morning it wzas moving in an angle, but now, 1s
it « flat plane?

A I believe thegreticully spewking and practically speaking
from field cbservation, that it never moves in exactly a flut
plune. There is gulte a few factors affecting the movement of
it, such as any degree of stratification or variation of the pay
from top to bottem. actuslly, you get intec considerations of the
mobility of the oll coapared to tne mobility of thne water, and
the pressure differential zcting over different distances, dependif
on whether you are talking about the strata that iIs st the top or
at the bottom of the pay, «nd even withnin one strata, and it
crecates o tilted condition if the water in the first plilace wasn't
level and that it could actually not be exactly flat in the
first placej but generslly speaking, you try to anu;yze the datez
to determine whether it is fiut or not, and this case, it turned
out thzt for all prscticel purposes it looked like it was.

2 I know we don't have zn idesl situation. The idezl
situation is one of the big long gluss test tubes in laboratories
fiiled with sand, put the water In the bottom znd it woves up in
o flat plane. I wonaer if water in & place like this might be
moving up on the flat plane?

4 I would say thit one of the first thoughts zbout this typel|
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¢ puCi, bevenian pooeds sialdar Lo wenbeny other types thit are
sumewhol wnulovgoas dibke Lie Gdlenborger Field of West Texes wna
Hew lMexlico with the woter lying,as ur as they were able to deter-
mine, essentially under tnoe cntire pood, that the tirst thougnt
would be thnat « vottcwm woler wovement, thaet is, it weuld move
vertically upward in wlil porits of the pool s you deplete it.
dewever, that depenus on whether thncre 1s vertical permezbility
wnd wnetner there 1s verticel connection as oppesed to connection
and continuous permeubility, soy purallel te the bedding planes,
and you are not able to determine tnat exactly in most cases until
you nave nad sonie degree of production ana are able to znalyze the
performance of the individucl wells and observe where the water
is coming in. It is well known that this pool is & low porosity
fracture vuguliar, generally, in nuture, wnd that there is varia-
tions in permeability tanroughout the reserveir as evidenced, for
insteance, by the rather wide aifference in productivity indices
and core datsz, I think indicates the seme thing. So you don't
nave the ideal sgituwtion, if it were iceai I tnink that type of
mechanism would occur nzre.,

%2 The speed with which tnat water-cili interface was moving
would aliso affect the shape of it, tco, wouldn't itY I mezn if

the thing came to rest cnc stepged moving, it would eguallize anu

}_)

establish more or less & straight Iine, would it not?

4+ Theoretlcslliy, yes, sir. It might take some --

2
> (Interrupting) In fuct, tac faster the interfuce is movin%
tne more tendency there is for an indication in « strzieght line?

4 riot necessarili

oo

30. The s

ga wita wnich it zoves bzsic-

e
M

o

wlly depsnds on tre compariscn of the gross witharuwals to the grosg.
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influw, wd the suoed witn whien LU acoves tarcugn voarlcas strota

Probebly depetds sore ot e voriabions ln poermoabiaily boea way

ctner foctor. How 1 don't hnow 10 bimv cnswerco your cuaesticon or
not .

L Meli, I guess sc.  In answer o bir. Munkin's gquestlon, you
renember telkling sbout these wells wilch wre piugged buck and re-
stored to btop wlilowsbie producticn,ia lhat event, iater on, I
tnink you stated thoet tne cii toet was Left behind wnen that was
vlugged buck, 1i the well weren't deepened dgein when put on pumg,
if it weren't deepened, thut tie cil left benind would migruate up
the structure or up into the top ¢f the Devonilan, anyway, and be

produced from the upper perforaticnsy

ap to

o)

~

A Hot all the oil ileft beninc is going to be pushe
upper perz: t

oraticns. That ¢ii muy, might be produced if an operatoy
deepened his welil, and itnat beiog Lhe oll that 1s flowuble, not

esiduul in the term, that is, being the oil that 1s bypassed by

¥

t

e water is wnarecoverea, that fiowabie olli muy well be pushea up
tc the up-structure wells wnd would be il there is & continuous

pay zone between that oolanl sno tae up-sirocioar: wel

i ¥

i
'

2 hot lengtn of time would it take for that olil to migrate

three feet znd be producsbvle if the well was plugged back, sa
b4 b

4 Well, generclly svesuking, tne length of the -- insteza of

.
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ne point of water encroacamoent
wnereby yok cen produces cili and the point cf water encrozchment
waere oil czn no longer be sroduced or can no icnger Ifiow, 1s
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B SR

]

n

(

& Putner snury front, wniess youd have o Very dnasual

g

o

ot

systenm ©

-z nlign viscosity oiiy Ior instance, i 2000 Coses.
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thot pericu of Llow behiuv too loltiol Jroab o0 woebter migont be
Lungel oIl seapnt Lo Kollay, oignt Luie o Jadray Zeng tlomoe te bo
cashed ony olobunces  lowever, by Loe Llve you alliaaboly aeplicelo
Youl wWoll, You dnUadsy prouues iboug oo rother nign wabel por-
cenby cnu iltoyior i procilical parsosces, hag oenough weter
Srusnea brroupa oo crene Flococa vab to o get toe tawl aininmue
rooidws b poinbe L goponus o Jlbuic bib on your wblilily te handic
wiabud LU odoboraine Yoo cdoct couonwoenoent poliants Tt nes te oe
Loken into conclueration Lo stuay, you got Lo the physicul

Coteeibly ol your ogdlpsent no o yoar Cblsity Lo proauce wellis.

T cpeeliic cnower tooyour qGestion, Doacn't tnink it would be

poldcd of Liso tht would be so ieng thot you weala lose tnat
LLdoreewvery.,

vive SUTTLIH: 1 pelieve thot 1s uidi T huve.

idi. FORTER:  Anycne else hwve o guestion of the witnessy
Th wilness nwy be excused.

(Fibne oo orcusaea).

rdo. FORTRE:  Aanyone neve o furtaor oloteoonbs

sl hAINLYs coe Fulney. IV 1o Skelay's recomsenuction
thot wilsowsbices be reducea for oo period of clx acnths, and auriag
thut time lu order toe gather wdaitlicnui pressure infordation we
recoamena tnet bottor aciee pressure be tLoben sver Jo auys.

Ve feel tnat cince btnore wopoors te v o water drive on
the low pressure eastb ssctor Lhat ¢ reauction in uilovwucbles coula
Liiow webor cncroacament t¢ be in bulence with withdrawels whicn
wourd btenc to nmaintualn botbon hole uressure and increase recovery.

D

A esauction ia dliowwubies, we feel, willi act hara the

4 -

reservoir butl could furnisn zdaiticnal informauticn wnilch could oe
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cavienbugeocus to Lhe recoverios {rom bnoe reservelir,

vhe bacOiar Does sooone,y adil. Guli wouid like the
Folivwing stulenent lnecrporoted i the record o tnls cuses

It is cppurent toot tao ceerstors in the scaton Devonlua
JLCa are genulpeiy inloercsicd Lo preaucing this reservolir ot an
cfricient rete, us evicencua by the fuct thet they nave lnuugursued
L cosrerutive stuay group to wnalyze the reserveilr befcre the
Comislssion tenes ony wcetion in this hecring.

Guify, being the¢ coperator of 2 of the i1lo Devoniun wells,
hes studied this reservoir not only within the company, but also
by ussisting zng reviewing the cooperutive el forts cof the Denton

nginecring Committee. These studies lndicate that, although the

b

eastern zand western segments of the reserveir uppear to be
producing independently, tne energy in eauch 1s being supplemented
by water encrcachment. 4t the current producing rate, the western
segrient undoubtedly will be depleted wut pressures well above the
bubble point. Tc date, water eacroachment in the eaétern segnent
hes net been as zcitive as in the western segment znd the pressure
decline hus been more vrconounced.

Tne averuzge prescsure in the eustern segmeat is now neur

&

tne bubble pcint. In depleticn drive reservoir, the pressure
decline flcttens btelow the bubble point. In a reservoir such as
this where the fluid expansiocn is being supplemented by water
encrozchment, the pressure flutlenling becomes mucn more pronouncedd
Calculations indicate thet st the current witndrawel rate, two
years would be reguired tc lower the average pressure in the

castern segment 200 psi. This snoula not be

2.

etrimental to the

reservoilr cnd, in factb, bzsed cn laboretory studies of cores, the
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rececvery cfficicncey ~uy cven bLe lneroased.

rartner, dubl. avoliable Lo dote woula indicute no woter
cening hus ceceurred becwusce of tnils preducing rote. There oro
cuses 0f wells completed struclurzliiy nigh wnlech huve small cil
cucialutives wna yel produce apprecisble water. - Conversely, there
wre cusces ol loew structurad wells with lurge oil cuuulatives whicn
proauce ciean. ‘ater production in this reservoir, in our opinionj
is typicul of fructured wuber drive reservoirs wna is an individual
well problem.

In view ¢f the above, Gulf believes that the prudent coursg
of wction would be tc ccatinue the present producing rate una
periodiceally review performance. Tnus, no uvoidable waste of
rezervolir energies would be wllowed to occur should subseyuent
performance dictuts ancther course of action. 0On this basis,
Gulf, therefore, strongly recommends that the Commission mazintain
the present procucing roate in the Denton Devonian Pool.

the ROGER3: W. J. Logers, Sinclair 0il und Gas. Sinclair
operutes 13 wells zll of which wre in the cast sector of tne

Denton peveniun rcol. Ve concur in the recommencation made by

Atlantic.

Fh. CCUCH: Terrell Coucn.

It is my opinion that an
criaer of this Cemmission reducing ths rate of production in the
Denton Devonian rool would be valld cnly if the reductioan of rate

would preveant wastz. This record, in ay juagmeat, will not

support & finding that recduction of tne rate of producticn will
prevent waste. In fzct, it sesrms te me thet the contrary is
established by this record, that o recduction ia the rute coula

p0ssibly cause waste rather tnzn preveant eitner eminent or occurring
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Voasves dnder Yhe exloling Puebs os we anderstond tnenm, the Ohlio
therefore rocumimenas tnat tne cresent rotes be continued ana thaot
the pressurcs wac bhne roatics ond prowuction performance of thae
Yegaervoirs be kept bofore us wii o5 we continmue in the production
ol tne prosent sysbten.

e DOLKTLL e Anyone clset

PR, JINLLS:  Mr. Verncn Torner, whe is szssistant productiof

supaerintendent of the licilester Tuel Company, nunded me @ stute-
ment, incsmuch as he had to lewve, which he would like to iutro-
gucc in the record on behalf ¢f the licalester Fuel Compuny.

“ir. Chulrman and pembers of the Commissions

e snould like to concur generally with the engineering
testimony presented by The atluntic Refining Company in this case
and to recommend that no reductioa in zllowable be made for the
Denton Devonicn Reservolr at this time.

Froo informetion presentiy avallebie tc us we do not
beiieve thult sny damuge to ultimute reccvery from this reservoir
will resudt from Lhe present ziicwuble zliiccation Lo the gool.

We further feel thoet The future periormeznce oi tnis
reservoir as it is follcwed by the COperator's joint Heservoir
inginsering Ccamibtes, which aus been sel up specificzlliy toe stud
tnis pool, will pcialt cut wny wossible .orm wﬁich mignt resuit
fro:n excessive allowwbies 1n ample btime to permit proper adjust-
ments to ve rmudeM |

In subsbtunce 1t sinpiy wgrees witnh the wcgreesments anc
recommendztions of the . tluntic wnd recommends thot thaere be ac
ascrease in the wllow.bie.

dow wiltnh rospect to the pesiticon of the stlantic, you

?
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~lreudy huve
I owoudd iike

vy
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1o ing
centinuing t
cuntinue Lo
Tile

Lot

mers inbtercs

cueraced AN

Yeooavary wil
Irceoavaery Wil
the majority

allowables.

gre.t majori
wniy reductic

satisfuctori

48 zmireedy n
there is
which In oy
allowable or
being ha«d.
ot
k.

in the recom

1

in Lhe rocore Loy conclacions tasl rocurmcenaect oas,

Lo briong Lo b Ll nbion ul bne Coaonds. ion tnot bn
coranibber which nes Lovinn ot up Lo gelng Yo be
ning. It's geing (o L. w group tnol 1s goiag Lo
study oo rescervoir. 1 taini. that 1 cunl wssure you
crerctors on oot conmibtlee sre just as intercstec or
Yoo Lhan anybody cise in secing thet this fiela is

the most graateszt nitimete

T T S .
Lile U Couldnituee or

HE SIS
Ly

e it is not being cperited ot the best rote, that ney
% toe come to tne Cosccission waa usk for g reducticn in
Thut hus not been the cese up to date. I taink the
ty on the comibttee now feel tnat there shoula not be

noin silowspies and that tne fiedc 1s belng operatved

iy =na without waste. aisc want to point out ugain,

35 been polnted ocul by tae representative orf tne Qhic,
evidence poen iantroducea so fuar into the record nere
croinion wouvid Justify wny rcauctlon in the rreseat

indicating that toere 1s wny waste of any nature

rCRTER: 4. Fusler.
FOSTER: <. Poster, rspresenting vnillips. Ve concur

cendations made by ths Atiuntic.

X7

¥l. GURLLY: IF& it pieazse the Commissicon, in view of the
fzct that as I ssia cnce beflcre, this 1c e great problea in the
industry at this Lire and conceras us 2ll, ths Comuisslion stail
o fezls tnet it woule certuinly do ne narm, in faet, 1t migat be of
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grocb noas Lo oconbtlinue the cwo. uubtll Jftur Lne CGetenor Lotbom

—d

ol plooaidl oo fdwve beoh Liswd i Lile Diodc e e rogort Lurned

i P P P L . N
Ll Lo say wnn wiag give Uhe Jhadoil

1
v L4

«Oowell owo Uhe Comnission
caaitlionedt Lice to furthoer shady tnis cliuation,

I tacrofore wowlt diao Lo ooove b thic tive thut taoe
Coruiicsivn contiaue tihw cuse wunblii Lne pecenber roguiar houring,
duriag wnicn tlise both the senton wagineering Cormitiee wni lnie
01l Conscrvaticn Cumaisslion stall wirl boe wble Lo give this yuestidn
further stuay.

Mi. INKLe: 1P Lne Comwmission pleuse, this is the first
cuse of this kind which nus ever been veiore the Commissizn. 1
don't think that o policy ocugnt tc wve «uaoptecd by the Commission,
on their own wotion, having « hearing of this kina on the most

¢fiicient rate of producticn, =nd continuing the matter from tice

i
=)

fleld.

(

to time, muybe tnrcughcul the 1ile of tu

I think these tnings cugnt to be drawn toe ¢ conclusion.

v

6f course, it is in the it

o]

rost of naving wll the information

(

1

available, and there aas cary been cne test, that in .pril, wnlcn

4

has been o full wnd compiecte test. It would grebably be desirablie

ct

to have anctner complete test ana

e

zke &« look «t the situution,

£
¢)
@]

and we have nc purticular objection to continuing tne case sc thut
that mey be hud. Thut test wouic be taken in October, and your
moticn is that the cuse be continued until December. The work
and the zdditional evicencs showing the result of this test will

have to bz gotten up by this sngincering comaittes. With so

many cgercters involvea, it wiil take & 1ittle time to ac that,

o

znd tnen, toc, you nsve & holiday coming in st Christmas, the

Je
N

nezring would be just befor

{

» Christrmus, which is « bzd time, wha
bj ?
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1 wouda cugreot tont you caange your coblon to hove the newring

centinucd until Junuwry, rother than peconoer.

Yo PTENT TV 4y [ TE O .t

til, GUEL WY WG LED-LE Lo tnct,

i1 BTt e B0t EENE Y SO e .
[l o I'Uf‘u.).‘.;l«.. il e fwridinilile

Flte FeihINs I neve ¢ stelement 1 wunt to make in rogard
to tnat. Do you want to rule on tnet firsty

Mh. WALLER: Any olner comments regarding the motlon, uny
discussiony

viie PORTER: Your stotement 1s in regarc to this rotiont

Mhe MANKRIG: They tie into it ana the test thut will be
taken, 1t is very pertinent.

FR. WiaLksR: Does anyone have any otjection to Mr. lankin
making his stulement before we rule on the wmotion?

Ma. HMalliliils On benadil o0 tne enginzering staff of the

Commission, I want to male two cr three points clears First, tnat

this is not the maximws eflicient rate, thet wes = rather amlsnomer

[$e)

in itself. It should be the most efficient rzte. I want to point
out thot it 1s the Commission ztaffts feeling tnat this shcoculd not
set & precedent for K heurings, whicn neve been unsuccessful

in the larger oii Stutes, suea w5 Texwus. We do not unticipate
that there will be any such nezsrings as this on otner filelds.

It wiil be stidctly wnen we foel *here 1s ¢ problem that shoula

be brought to the wttentiovn cof tne i1ndustry. The other thing

I nave is that the regulsr wottom hole pressure survey is scheduled
for Gctooer, to be talen by the operators, whicn wiil be reported
by Hovember 25 Lo the Coandssion. I think that should go on ahezd,
=3 evidenced by infcrmaticn supmitiea here todesy.

In awduition, a air

®

ctive weat cut tc the operators prior
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Lo the hewrding et bthe gus-oll rotic survey shoula be tuken
Aaprily wnlen wousa tele the sicce of tne sugust-Septecber

survey, tue wondel sarvey. It 1s oy recusmenaaticon te the

(o}

Coumnidis. lun Lnnt Lhut net e wone wwey withy, but be =lippe

vlightly wng bo taken during tne same time that the bottom hole

pressure is teowen, or in the mentih of Cetuber, and to be reported

by Hovember ib, which would meun that it is ay it should be, tne
boetiown nole preossures and gues-cil ratios should be taken ut the
seme time to get better muterisl bulunce calculuticns ond
properly stuay the reservoir, rather tnan have two montns s
originalily scheduled, august snu Scewvtoember.

I recomaend that the gsas-o0il rutioc should be tuken
for the Denton D vonian pPool during the month of Gctober, <t
wnicn time I reccmmena thaut wn additiocnal directive gosout to
the industry in thut respect, und thet we then, of course, have

@ progress roport auring the montn of Jznuary,not rehasn this

N

whole information, bul 1t would be & wuste of everyone's time,
but strictly @« progress report to sse ii tnere are any danger
areas, see 1i wnytalng thet snould be done ot that time, wnd if
not, to consummute thae wnole affuir.

R, PORTEk: Any comments or objections to iir. HMankin's
recommenaationy

Tne Comnmission will continue ths case until the regular

3

n
Januxry hearing of 1;57. Ia ths meantime, we will direct thszt

another gas-5il ratio survey be tuken =5 Kr. Moankin hus recommendeq

quring the month of Qctober.
If nothing further to coie baiore the Commissicn, the

hesring is adjournea.
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brraeiiile, obate o Low 1heaico, o aureby certity tnut tne fore

Ludig wad cttocenea Tronserlot ol rrocecaings belfore the Olo Cons

vevion Cormiailon for tac Stole of Hew Jlexlce was roportea by
in stenctyve and recucod Lo btyegeweitten troncerict by se wne/or
ander my gersconal sugervisioan, =na toet tne some 1s o brae ond
coerrect record to tine bocl o ay -nowlecge, sitill und wbiiity.

TLITIMMa
X PEES B

oy iand and Scul, this, Lne Zin day of Juuce,

4.

1956, in the City ot

adbuguaeryue, County i pernaliilo, Stote of

~

.@_M}

My commission exgiress

June i, 1250,
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LEFoRe THE
OIL GONSERVATION CAWMISSION
$mnta TFe, New Mexico
Janusry 1o, 1957

,..;----u--q-lcq--s-,n—-.-——n-_q--‘q--(

o’

IN THE WATTER OF:

LYY

Application of the Uil Conservation Commission:

upon its own motion for an order establishing )
the maximum efficient production rate for the :
Denton (Devonian) Uil Pool, Les County, New )
Mexico. Operators are requested to furnish all: Case Mo, 1052
available production data, reservoir data, and)
any other pertinent information in orcer to :
determine if the present existing system of )
allocation in the Denton (LCevonian)Oil Pool :

might result in waste and to enable the Comm- )
ission to establish the proper producing rate.:

BEFORE :

Eonorable Edwin L., Mechem
Mr. A. L. Porter
lfr. Murray Morgan

TRAMSCRIPT OF HEARING

%R. PORTER: The meeting will come to order, please, We

ity

will take up the next case, Mumber 1052,

MR. GURLEY: Application of the 0il Conservation Commission| :

upon its own motion for an order establishing the maximum efficient
procuction rate for the Denton (Devonian) Qil Pool, Lea County,
New Mexico.

iR, PORTER: Will the witnesses in this case that propose
to testify == Do you want to make your statement prior to swearing

the witnesses?

R, HIMKLE: We have one witness, probably two. Do you

DEARNLEY . MEIER & ASSOCIATES
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wanit to swear ithem?

MR. PUORTER: Suppose we have them sworn at this time,

(Witnesses sworn.)

MR, HINKLE: If the Conmuulssion please, Clarence Minkle of
Hervey, Dcw & Hinkle, Roswell, representing the Atlantic Refining
Company., The docket in this case shows it is a continued case,

the original hearing hawving been held before the Commission on June

19, 1954, Due to the fact that Edwin Mechem and our Land Commissio&~
er were not members of the Commission at that time, 1 think it would

be proper to make a short statement relative to ihe original bhearing,

and then you can get the continuity of this hearing.

At the opening of the June the 1l4th hearing, Mr. Dan MNutter,

Engineer for the Commission stated it had been called to the
attention of the Commission that there had been a rather sharp
increase in the amount of water being produced from the Denton
Devonian Field since 1954, anc that the object of the hearing was
to determine whether ihe present rate of production might be
constituting waste., The Atlantic Refining Company put on the case
in behalf of the most of the operators in the field at the original
heariny, due to the fact it was one of the largest of the operators
in the field, and chairman of the engineering Committeé. Mr. W,
P. Tomlinson of the Atlantic, a reservoir engineer, from Midland,
was the principal witness at the original hearing on behalf of the
Denton=Devonian Field Engineering Committee anc on behalf of the
Atlantic.

At the other heéring there were 25 exhibits introcuced,

numbers from 1 to 25, inclusive, all except one of which were pre~

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE - SANTE FE
3-6691 2-2211




pared as a result of the stuuy ol the Uenton~Devonian Fielc up to

the time of the hearing on June 14th., 1 have available, copies of

which I will present to the Commission, and which they may refer
to during the course of the hearing, if they so desire. At the
conclusion of the June the l4th hearing Atlantic recommended that
the current rate of production, based on the current allowable from
month tc month be continued, as the evidence we believe showed comp-
clusively that waste was not being committed by the present rate of
production, and, in fact, that it would likely cause waste by cuttiy
the rate of production,

The Comnission determinec to continuz the hearing until this
January with the understanding that a bottom hole pressure and gas~
0il survey would be made as described by the Commission in October,
1956; and the Cormission ke advised of any changes that may have
taken place since the June l4th hearing; also showing the results o
the further study of the Denton Field LEngineering Committee. Also
at the conclusion of the original hearing, Mr. Warren Mankin of the
Commiscsion Engineer Staff pointed out that the hearing this January
should not consist of a re~hash of the evidence introduced at the
June hearing, but should be strictly a progress report to see if
there are any danger areas, this is quoted from him, and if not to
consummate the whole affair. That last is also quoted.

A new survey was made in October, 1956, of the bottom hole
pressures and gas=oil ratios, as directecd by the Commission, and
there has been a continued study of the entire situation by the

Denton Field Engineering Committee, A4s a result of the work of the

the exhipits that were introducec at the original hearing in 3 fold&r,

Lasp]
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Enginecering Committee, some 1O adelitional exhibits have been pre-
pared, most of which have been arranged on the wall or board here,
and have been marked from Exhibits A to P, inclusive, The reason
for using the letiers is not to confuse them with the original
exhibits which were marked from 1 to 25 inclusive,

It is,the purpose of these exhibits, for the most part, to
bring the exhibits introducec at the original hearing up to date.

We want to shorten this hearing as much as possible, and Mr.

3 minimum. However, we want to aive the Commission 2 clear and
concise picture of the facts as they now exist.

We believe that the ewvidence which will be introducec will
conclusively show that waste is not belng committed by continuing
the present rate of production,

In the interest of saving time, 1 woulc like to question iMr,
Tomlinson concerning the exhibits and then offer them all in evi-
cdence 3t the conclusion of his testimony rather than offering each
one incivicdually, 1 believe it will save time, J}r. Tomlinson.

-~ I might say this, we have prepared a folder which we will give
to each member of the Commission and the Staff, which contains all
the exhibits A to P, inclusive, which will be referred to by Mr.
Tomlinson, and will be offerec in evicdence. Some of these exhibits
are small, but they are a reproduction from the larger maps and are
identical except they are on a smaller scale.

W. P, TO’MLINSON,
CALLED AS A WITMESS, FAVINMG BEEM FIRST DULY SwWORN, TESTIFIED AS
-FOLLOWS :

Tomlinson, the witness, will cut his explanation of the exhibits 1t
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DIRECT EXALIMATIOM

py Nle HINKLE:
Q State your name, please,
A 4

#. P. Tomlinson.

by whom are you employed, ir. Tomlinson?

hearing on June 1l4th in this case?
A Yes, sir,
Q I believe at the original hearing you testifiec that the
exhibits which were introduced at that time Exhibits 1 to 25, in-
clusive, were preparec as a result of a vtudy macde by the Denton
Engineering Committee?
A Yes, sir,
Q And that you worked with that Committee and that they were
prepared by the Committee and by you, personally?
A Yes.
Q Has the work of that Committee been continuec?

Yes, sir. The Committee has expressed approval of all
khese exhibits thzt we have preparec here for presentation.
& You are referring to the Exhibits which have already been
ﬁdentified as Exhibits & to P, inclusive? |
A Yes, sir,
Q All of those exhibits were preparec as a result of the work

Pf the Engineering Committee?

a
A Atlantic Refining Company.

Q In what capacity?

A As a reservoir engineer,

Q Are you the same W. P. Tomlinson who testified at the origirng
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A Yes, sir,
Q Dic¢ you work wiith the Committee and were they preparca at
the directim of the Commitiee anc by you, personally?

A Yes, sir,

G All of the exhibits which will be referred to by you?

A Yes, sir, they werec prepared by me, Oor uncer my supervisionj
or uncer the supervision of ihe Committes.

Q Are these exhibits baseu upon the work which has been con=-
tinuea by the Committee since the time of the hearing on June 14th?

A Yes, sir,

Q Are they also basec upon the results of the survey which
was mace in Cctober, 1956, at the direction of the 0il Conserva~
tion Commission?

A Yes, sir.

Q Now, Mr. Tomlinson, if you will refer first W Exhibit A
and explain to the Commission what that is, and then without
interruption, in the interest of saving time, if you will continue
to take the Exbtibits in the way that they are lettered anc refer
10 thew anc explasin briefly each exhibit,

A In the June, 1956 hearing, on this case we presenied.a m2p

contourec on lines of equal pressure in the Denton-Devonian Field.

e

It indicatea an area of very high differential pressure down throug
the micdle of the field as 1f there were a warr’ -l a2t that poidi.
It suggestec that two reservoirs might be acting independently herc
ile have prepared this map this Octobere~ This is Exhibit A == to
show that this differential still exists, anc is, in fact, larger

than it was before. For example, here we have between two off~
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setting wells, one of them above 4100 pounds bottom hole pressurce,
and the other one to the ensl is below 2500 pounus. Those wells
are Magnolia ilaxwell Numpber 1, and the Magnolia Hope Mumber 8 -=-

1 beg your pardon, 1 believe that is Well Number 4 insteac of
Mumber 8, The purpose of this map is to simply show such a differ-
ential still exists in the field. It does not represent the way
that we think the pressure map should be presented to you, or shoul
b2 used by the industry for studying the performance of the field.

Q Is that Exhibit A based upon the information which was
obtained from the October, 1956 survey?

A Yes, sir,

Q That is the bottom hole pressure and gas~oil ratio pressure

A Yes, sir, those pressures were taken in October at a datum
of minus 8200 feet, anc the contour interval on the map is 100
pounds,

Now, Exhibit B is a map based on the same information,that is
contoured in the way that we believe will show an accurate picture
of the pressures in these iwo reservoirs. We have placed in-a
barrier here, down through the middle of the field, it is based
on one of the contours submitted, one of the contours on the April
1956 bottom hole pressure maps that was submitted at the June
hearing, We still think that is a pretty good place to divide this
field into two parts. The effect of this is to eliminate any rise

in pressure along the west sector, the west side of the east sectoﬂ

+h

of the field, As you can see on the other map here you have a

pressure on the west sice of the east sector that came up. It hac

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS

ALBURQUERMw & - wrvies = 1 o
3-6691




to be contoured that way if you assume that i1t was all one reservoi
Since we believe Lhal it i3 not because of the high cifferential
through there, it is nmore logical to separate the two fields anu
place the pressure contours on them independently., We have cone
this, and what it does for the east sector is to lower the pressure
a little bitl over there from what it would be if you interpreted it
otherwise, as we had done before.

Q Do you think that that Exhibit B is a3 more realistic inter-=
pretation than that shown by Exhibit A?

A Yes, sir, I do. As 1 explained, on Exhibit A there is 2
differential along the west sice of the east sector of the field
that actually is an artificial rise in pressure. It is contoured
in there because that is the way you have to contour if you use thalt
concept. This way you have no such limitation placed on you, ycu
canccontour it the way it looks like it should be. It will also
effect the pressure on the west sector, since on Exhibit A and on
our previous boitom hole pressure maps that we submitted in the
June hearing there was a dropping off of pressure indicated along
the east side of the west sector. Exhibit B doesn®'t show anything
like that.

Q You might, ifr. Tomlinson, for the benefit of the Commission
identify the dividing line between the two sectors which you have
testified to.

A Well, on Exhibit B that line is drawn generally in a north,
northwest,-south, southeast direction through the field. It splits

it fairly nearly in half. It's a black line. It somewhat resemble
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a fault on the strusture mep, except that it is a little more rounu¢

& 1Is it vour interpretation that that reflects two separate
reseryoirs, or two separate sectors of the Devonian Field?

A Yes, sir, iwo reservoirs that are behaving indepencently.

Q 1Is that a diifferent interpretation than that which you gave
to the Commission at the origiral hearing?

A It isn?t any different interpretation; however, we presented
the pressures in a different way, The pressures have been inter-
preted differently, but at that hearing we cdid state that we thoughj
we had two reservoirs here,

Q Vas the information contained on Exhibit B been used for
any purpose other than to show that two separate reservoirs do exis]

A ‘Pe have used these pressures here, or these maps, to obtain
volunetric weighted pressures for the east and west sectors of the
reservoir. Those pressures during October were 3,972 pounds for
the west sector and for the east sector was 2,405 pounds. Now,
those pressures are referred to a datum of 8,200 feet sub~sea,

3 There is a pressure differential then between the two
sectors?

A  Yes, sir, MNow, we have used these pressures here and some
of our work that I will explain later on, in some of our calcula-
tiors.

Exhibit C is a bottoum hole pressure map showing the informa-
tion that was obtained during the April, 1956 bottom hole pressure
survey. We are presenting this map to show how that information mig

have lookec had it been interpreted as we are doing now, We place

C.
.

L?
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this map in here so that you will have one map for the April survey
that you can compare with a similar map presented for the October

survey, #e used this map also in obtaining new volumetrically

+ b~
Lthe

rh

weighted average pressures for the easi and wesi sector o
reservoir, and the effect on those pressures was, as I have
mentioned before, it's a slight lowering of the precssure on the
east side, and a small increase in pressure on the west side.

Q 'Wr. Tomlinson, have you made any calculations with respect
to the production rates for the Denton-Devonian reservoir and any
tabulations with respect to them?

A Yes, sir,

Q I hand you an instrument identified as Exhibit D, Please
state to the Commission what it is, and what it shows,

A This 1is a tabulation of the production rates of oil ana
water and gas~0il ratios, bottom hole pressures in percent, water
in total fluid, for the entire Denton Field. We have brought this
up to date through October, to take into account the information
that we felt was pertinent at that time.

Q Wwhich was given in the original hearing here?

A Yes, This, as 1 stated before,.applies to the whole field),
but probably shouldn't befakmfwiﬂﬂmuﬁ\wsight because the statistics
that mean more apply to the east and west sectors of the reservoir.

G Yave you made a separate tabulation as to the wesi and east

sectors?
A Yec, sir, we have,

Q 1 hand you Aillantic's Exhibit E anc ask you to state what

it is,
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A  Exhibil & shows the same information noted for Exhibit D.
#Wie have brousht that information =-

Q {iInterrupting) That is only, though, as to the west sector?

A unly as it applies to the west sector of the field., We hav
orought it up to date and made a few corrections in some of the
procuction data that we found after it was retabulated, before the
production information of the west sector was tabulated manually,
and, at this time,we have access 1o 1BM tabulations prepared by
Shell Qil Company. We fecel that they're more accurate. The bottom
hole pressures noted on this Exhibit E have iricreasea for the last
four or tive points, a swall amount, because we obtainec new
volumetrically weighted average reservoir pressures for the west
sector, What we did was W recontour our pressure maps, taking into
account the fact we have two reservoirs there and because of that
we came out with a slightly higher pressure for the west sector,

Q By increase, you mean they were increasec over the originall
figures introduced at the oricinal hearing?

A Yes, sir, there has been between the last four and five
points shown on this tabulation, you'll finc that there is a snall
increase,

Q I'll hand you Atlantic's Exhibit F ard ask you to state wha
it is, and what it shows?

A Exhibit F contains the same information noted for Exhibits
D and E. It was prepared in the same way and bottom hole pressures
on that tabulation are a little lower for the reasons that we state

previously, and that is why we co not have the oifferential pressur
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existing alonu the west side of the sector,

& Mow, d¥Mr. Tomlinson, 1if you will refer to Atlantic's Exhibit
G oane explain to the Cormmission what 1t shows?

A  Exhibit G is ihe Denton-Devonian Field performance versus
time. On there we have 0il procuction barrels per month, water
production in barrels per month, actually they are thousand barrels
multiplied, number of wellsz, average bottom hole pressures at minus
8200 feet, gas-oi: ratios and cumulative o0il production, all plottc
versus time, This c¢raph shouldn't be given a great deal of weight
in that we believe graphs, applying to the east and west sectors ar
more significant, We present it hore simply to give a composite
picture of the field,

Q Wwhat is the source of the information from which this graph
is compiled?

A The majority of the information, production information, ha
come from the lew lexico U1l ancd Gas Engireering Committee tabu~
lations, ultimately, or in the beginning; however, as I stated
kefore, Shell has fuwrnishcod us with an IBM tabulation and that is
shown on Exhibits D, E;, and F, You will find the same information
for this ore graph on Exhibit D.

Q Mr, Tomlinson, refer to Exhibit F and explain to the
Commission what it shows?

A Exhibit ¥ is a oraph showing the west sector performance
plotied versus time, and has the same information plotted as was on

Exhibit G, The scales are the same and the source of the informa~

tion is the same,

jo5
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o Is that a continuation of the informaiion which was origi-
nally shown on Exhibit Mumber 10 at ihe original hearing?

A Yes, sir,

Q Refer to Exhibit 1 and explain to the Commission what that
shows,

A Exhibit I is similar to the two previous exhibits, except
that it applies to the east sector. The same comments that I made
regarding the first, regarding the two previous exhibits also apply
to this one,

Q 1s that a continuation of the information of bringing it up
to date as shown by original Exhibit Number 11 at the original
hearing?

A Yes, sir,

Q Mow refer to Exhibit J and explain what that shows.

A Exhibit J is a graph on which the parfarmancesof the Denton Field
has been plottec, versus cumulative oll procuction, We feel that
possibly this graph may be 2 little more accurate as to reflecting
fielac performance, but still should not apply to the east and west
sectors. We think that we have graphs that do reflect their per~
formance mere accurately. lhe source of the information on this
graph is the s;me as were on the three preceding exhibits,.

Q MNow, would the reduction in the rate of productian make any
difference in the performance curve as shown on that exhipbit?

A Yes, sir, I think it might make some difference. However,
I con't believe that this is the best place to point out that

cifference. I think one of the other graphs will be better.
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Q@ Reter to Exhibilt K and see whal thal shows,

A Exhiblt K corresponus to the wesit sector reservoir perform-
ancce, that is plotted gpertormance versuc the cunulative oil
procuction . gas=9il percent ratios,monthly oil production.
The source of this information is all the same as that for the othef
exhibites,

Q Would the reduction in the rate of production make any diffep~

ence in the performance curve shown on this Exhibit K?

A VYes, sir, I believe it would.

Q In what way?

Reduction in the well production in the west sector woulc
raise the bottom hole pressures there. That woula cause an unfavor
akble change in formation volume factor on the west side. In doing
so would cause more stock tank barrels of o0il to be left in the
ground when the field is depleted.

Q Wow, Lir, Tomlinson, refer to Exhibit L and explain to the
Commission what that shows,

A Exhibit L is the performance for the east sector plotted
versus cunulative oil production ana has the same curve describea
for the previous Exhibit. K. On this graph we see that the bottom
hole pressure 1s still ceclining some, but has shown a tendency to
level out. The gas-oil ratic performance 1is somewhat erratic, as
has been shown in the past, At the present time it appears to be
Eeaded on a cownward trend,

Q@ The information shown on the Exhibit L is the coniinuance

of the information shown on the Exhibit 14 at the original hearing?
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A Yes, sir, that conment also would apply to the two previous

c¢xhibits, in that they arc a continuation of similar exhibits
presente¢ at the oricinal hearing,

Q In other words, all these exhibiis that you have referrec
to simply brings down to date the information that was shown on the
oricinal exhibits introcuced at the original hearing?

A Yes, sir, 1 will point out one thing that we have rearranyy
some of the scales, but in no case have we changed a scale for the
east and west sector of the reservoir. They're all the same as
they were before. By re-—arrangement we have made them a little bit
easier to interpret, out ithe same scales have been used, There
has been a change in the scale for Exhibit J, which applies to the
field performance. ‘he effect of that was to reduce a scale for
cumulative 0il production to make a shorter graph. We think it
makes il easier to interpret, too,

Q MNow, refer to Exhibit M and explain to the Commission what
that shows,

A Exhibit i is 3 map of the Denton Field indicating movement

of water into the east and west sectors of tihe reservoir, It is

v

contoured on fecet of water above the original water=oil contact and
on contour intervals of 100 féei. In June we discussed how we
thought it was coming into these sectors, anc we are presenting
this to shcw a more accurate picture of where we think the water

is at this time, It is based on water information reported for’
our incivicual wells curing the October GOR survey. These points

here are high points along in that area of the reservoir, This

b
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inside line here on ihe vist sector is a zero feet contour linc,
Thatls a point inr which i{ looks like there has becn no water cnter-
ing beyonc that point, Tris line here on the east sector, the
inside contour line is the zero line and that is a point which we
have picked as ihe naximum acdvance of water. MNow, you can see that
we have colored part of this.

Q before you go to that, how are the points for the contours
cetermined?

A Vie use three nethocs of picking these points, First, to
use an illustration, suppose a well had 100 feet of perforations.
Let's say those periorations were down to the origiral water-ail
contact. MNow, if on the October GOR survey the well is reported
as making 50 percent water, we assuned that the water-oil contact
at that well was 50 feet up in the perforations. That method of
picking a point may have limitations when applied in an inaivicual
well, in that you coulc have a dense stireak in ihe bottom of the
well and the water coulc be coming in a little higher, and there
could be a dense streak in the top, and most of your procduction is
coming out of the bottom of your pecforations.

When it is applied to the large group of wells, those errors
will tena to cancel each other out and you shoulc get a reasonably
accurate picture of water entry into the reservoir by using that
point by that method.

There's another methoc that we used, anc that was to observe
work=overs in several of the wells arounc¢ the edge of the field

where they had been pluggec aown to let them make water production,
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or where one or two wells hac been complelely walerec out. Mow, in
ithose cases we assune ihat the watcr had moveu in to the top of the
perforaiions of the eriuinal set of periforations in the well,

The third method that we used ifor picking points on this aap
was to note the bottom of the procducing intervals in various wells
in the east and west sectors. WYNow, not a3ll of these wells that are

closed by these contour lines make water. Some of them are com=

pleted, say, for example, may be two.hundred feet above the originafl

waler~oil contact. If that is true then say, for example, this
particular well, I don't know the precise interval for that well,
but let us say that =- |

Q (Interrupting) what well are you speaking of?

4 Well, let us say, it happened to be the Atlantic Inson D,
NMunkber 3, shown on this exhibit M., If that well was not making

{water that would mean that the water had to be below those perforaw

tions, So that is another method that you can use to locate a placp

where the water isn't; insteac of locating where it is, you can
find out where it isn't, and say,we know that it can't be there, so
those three methods were used. MNow, they are subject to some error
when applied to individual wells, but when applied to the reser~
voir as a wrole, it gives pretty good results, and I believe they
are accepted by the industry, that method is accepted by the ip=-
dustry most of the time.

Q what coes the part that is colored in blue represent?

A  Mow, when we contoured this map we found that there were
portions of the reservoir that were completely flooded out by the

water moving in the reservoir, W#e colorec those in blue. MNow, tha
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a general area where that exisis.

O You mean by that that they are 100 percent flooded out?

A Yes.

(; That part of the area shown in blue?

Yes, sir. The water comes up the flange of the reservoir

and follows along the top of the structure until it gets to a
particular well where we find that it does not make 100 percent wafer,

Of course, we can't say it is all flooded out,there, but somewhere
west of that it is all flcocdeu out,
Q That is basea on an engineering interpretation?

A Yes, sir.

Q Before you move on from that, does the information shown
on Exhibit i1 tend to preve or disprove that there are two separate
reservoirs or sectors to the Denton-Devonian Field?

A I thirk it shows that there are two sectors here,

Q In what way?

£

A If you will notice we have got our zero water level line
coming around and meeting the parrier here at this point. Again,
here and other places in between those two points have been touched|
by the water moving into the reservoir from here on up to here
{indicating), a larger segment of that barrier has been touched by
the water moving into the reservoir. At this point, for example,
this is 300 feet of water in there, and the wells on the east of-.
this aren't making ==

Q (Interrupting) You mean east of the barrier?

A East of the barrier,

Q Drawn on the ma)?
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& Yes, sir, east of the barrier drawn on the map are noti
making water. There is not a Devonian well that I krow of offsettil
this barrier that makes as much 3s ten percent water., Mow, quite
a few of the wells at varying places in the field make small
percentages of water, but these wells have a tendency to do that
throughout their life, and when you get real water movement into th
well, it will usually be indicated by a water percentage higher tha
ten percent. Mone of these wells have that water percentage.

Q@ Now vou are talking ==

A (Interrupting) MNone of the wells east of the barrier have
that water percertage.

Q In other words, this exhibit ¥ shows that wells along the
barrier in the west sector are making water, and immeciately across
the barrier in the east sector, they are not making\water?

A That 1s correct.

Q Which would tend ==

A (Interrupting) Or such a small amount.

Q Which would further substantiate that the barrier does
exist?

A Yes, sir,

Q One other questian before you leave this Exhibit ii., Does t
water influx as shown by this exhibit indicate any abnormal condi~
tion,; or any unusual condition to take into consicderation in the
life of the Denton=Devonian Pool?

A No, sir, it doesn't., This is very satisfactory water

encroachment for » reservoir that has water movement,

—3
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2 Would vou consider it nsrmal or abnormal?

A 1t is rnormal and from what I can see, it is pretty etficien
To help give to further illustratisen to the way the water is moving
inte the reservoir, we have prepared three cross sections. These
cross ®ctions are marked on Exhibit M at this point, this is ~=

Q@ (Interrupting) Yow wait., Is that the most southerly point

A Wwell, that's the most southerly cross section that we
nave,

Q That's a cross section =—

A {Interrupting) :AA to - AA Frime, and it runs through the
south half of the Section 11 of the field. We prepared that
cross section to illusirate conditions at that particulsr point,
lie prepared a second cross section in the north half of the
Sections 2 anc 3. It goes across the wesi sector of the reservoir,

Q Trat is in approximately the center.of the Denton-Devonisan
field? ) |

A Yes, center of the wes{ sector, 1t illustrates conditions
at that particular place, About one~half mile nortn of that we pla
a third cross section, CC to CC Prime, noted on here on Exhibit W,
to illustrate conaitions at that point. We can turr back this
map later if anvone wants to refer to it. This is Exhibit N shown
on Exhibit M as cross section AA to AA Prime. On this map we have

markeda sub~sea irtervals shown by horizontal lines; we have shown

five wells completec in the Devonian; we have outlined by a line

| beginning on the west into this cross section and continuing up-

varc to a peak ~tout Lhrrtadkcoing down to the bottom on the east

29

DEARNLEY . MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE - SANTE FE
3.-6691 2-2211




enia 1s the top of the Devonian formation. At the bottom line here
is the original watem-oll contact. 1t 1s not taken to mean the
bottom of the Devonian fcrmation, since the Devonian formation

may be somewhat uneven in places in the fielc, and, of course, in
other places it dips below the water-oil contact.

Q Ies this cross section show the water influx in relation
to the original water-oil contact?

A Yes, sir, it does. This line drawn diagonally through the
west half of this cross section indicates the water influx in that
part of the west sector. That is actually the water-oil contact at
that point. Then, begirning from the east sector the same line
starts at about the oriuinal water-oil contact anc increases in
height and then comes down to a lower point in the middle. HNow,

I would likc to point out some features of this cross section. One
of them is an illustration, aﬁd one of the methods we usec¢ in
picking out where the water is in the reservoir. That is shown on
the Ohio Denton Mumpber 13, It shows perforations at the top of the
Devonian 2nd these perforations makling 100 percent water. e
assume that since no oil is coming out there that the water=oil
contact is at least that high. Incidentally, the information shown
on here is fairly recent, +‘he perforations were making 100 percent
in Movember or were capable of doing so.

One more thing that could be addeu about that well is that
it has been worked on from time to time and in each case, as it was
plugged pack, water was found in the next set of perforations

immediately above. ‘he next onme to the east illustrates how we
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selected a waivr=oil contact. That well isn't a well that has
perforations on that, in a well producing less than 100 percent
water. That is the Ohio's Denlon Mumber ., VFere 1s one well
driiled a liitle bit into the top of ihe reservoir that isn't
making any water, that 1s the iicAllister Denton A Number 1. Points
through that ares vere taken from our contour, contour map, or
our water influx map and are shown by stars along these points,
The Uhio Denton Mumber 6 1s the next one to the east and it has
veen worked over, plugced back to a higher set of perforations anc
not making any waier at this time, lhis one here on the east is
the Atlantic Dickerson B Mumber 3, which is making a small amount
of 0il anc a small amount of water., As you might expect, that
doesn't have much section on that, like that one.

¢ Before vou leave that Exhibit, does that Exhibit show tihe
thickness of the Devonian formation with relation to the water
influx?

A Yes, sir, you can see you have a lot of oil left in here,
You can see that although quite a bit of water has come in, there
is still a areat volume of the reservoir.

Q The top line represents the top line of the Devonian
‘forwation?

A 1lhe top of the Dev&nian formation.

QG The bottom line?

& The suppose&ly water-oil contact at this time. The reason
that is higher 1is that you have a lot of pay here, and yet the

surface developnert, or the number of wells per section in this
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area is the same as in part of ihe reservoir where the reservoir

thinner, consecuently here the water hasn't had to come in over
as much of the reservoir. I would like to turn back to the previoy
exhibit, Exhibit 4 again, and simply summarize what we show here
on Exhibit M. un cross section AA to AA Prime, you see ilhat along
the west flange the water has come up to a peak, as we show it here
on Exhibit M == I mean on Exhibit M. Then it drops off, it drops
off to a point that is not zero by ouc contouring, ~nd continues
on eastward anc then rises again until it gets to the point between
the Atlantic Dickinson B Number 3, and the Ohio Denton Number 0,
then it starts oropping off{ again. MNow, that shows how water comes
in from the southeast side of the west sector, and rfrom the west
flange of the west sector, as well as from the south end of the
west sector.

The next cross section is BB to BB Prime, labeled Exhibit O,

constructed in the same manner as Exhibit M, Here you see that the
reservoir is a lot ihinner as indicated by this line beginning on

the

vest sice of the cross section and continuing diagonally 1o the
midole and going acrouss approximately level., It's bounded on the
east siae by this barrier that we have discussed previously, A
line ihat joins the line showing the top of the Devonian formation
and starting west of the well lakelec Shell Argo Mumber 1 is the
line that shows the water-oil contact during October. That point
for that well was selected by noting a percentiage of waiter that the

well 1s making and applying that percentage to the producing irter-

val anc selecting the water-oil contact in the interval. Fere is
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an lpstance where a well dic not ;o all the way into the reservoir
and consequently dien't jetl any water., That well is the Skelly-
Vew ilexico F MNumber 4. You see we have zero contour at that well,

or possibly a little e»st of 1t., The Skelly Mew lexico F Mumber 1

is the well on the east enc of this cross sectiion., That shows that

the well was perforatcd down to the original water-oil contact at 3
minus £915., Now, Skelly has assured us that this well is not mak-
ing water or at least if it is, it is a3 very small pertentage oi
water., It has always been that way, so that's a point that we
think indicates that water it not moving in from the bottom of the
reservoir right there. 1t's a point that I think -= It is a condi-
tion that is common to most of the Denton Field, water does not
wove in from the bottom., It tends to come in from the west side
of the west sector and the southeast side of the west sector, and
from the south end of the west sector, and the east side of the ead
sector.
The last cross section that we have is labeled CGC to CC Prime,
ana is Exhibit P. 1lhis shows what can happen, or does happen in
this reservoir and you have a pretty good permability. You have a
thin section with normal surface development and one well per
40 acres., ‘ater has to come in to replace the 0il that has been
taken out anc here it shows that it is pretty well all the way
across at that point to the barrier, sepafating the west sector
from the east sector. Very likely this water movement started
very much 3s the water movement indicated on Exhibit O, but at this
point it has progressed all the way across and some of the wells

are stlll procucing water from the top of the Devonian, and in that

t
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small area, or, in ny opinion, would indicate a bottom water drive
at those points., VFowever, the original source of water was a move-
ment from the west side of ihie {icld.
Q Yow, tir. Tomlinson,have all of these exhibits which you have
referrec to, from A to P, inclusive, been approvec by the Denton
gncineering Committee?

A Yes, sir.

¢ Are they all in accord,  with respect to the information
shown by these exhibits?

A Yes, sir,

Q Are they all in accord that proper concept is that there arg
two definite sectors or differert.zescrvoirs to:the Dentor Fieldy

A Yes, sir.

Q Anc that shoulc be taken into consiceration in any study
that 1s made of the field?
A Yes, sir, That point was covered specifically before the
Junc, 192¢ hearing, and before that hearing we all agreed that we
would present separate sets of data for the east and west sectors
of the reservoir,

Q Fas the Engineering Committee reviewed all these exhibits
at a recent meeting?

A Yes, sir,

Q iere practically all of the operators in the field repre~
senied on that Committee?

A All except two. One of those has not taken an active

interest, since they have a small interest in the field; the other

p
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expressed thedlr asrcement In a telephone conversation with us, All
others, I uvelieve, have aurced Lo ihe presenistion of ithese exhibit

Q In the study mace by the Denton Engineering Committce and vy
independent sludy oi the entire situation, <id you fina anything
which would indicate thail the present rate of production is causing
or tending to cause waste 1n any respect?

A No, sir, I didn't,

M. FIMKLE: 1 would like to offer in evidence at this time
Exhibits A to P, inclusive,

KR, PURTER: Any objection to the admission of these exhibil
They will be adnitted.

Q Now, Mr. Tomlinson, as a result of the stucy made by the
Engineering Commnittee and your independent study of this whole
situation, have you arrived at any conclusions that you desire to
make to the Commission in connectlon with this matter?

A 1 have several conclusions,,»and I would like to give them.
All of the evicence conclusively confirms that there are iwo seg~
ments in the Devonian Fieid, or two separate reservolrs that act
independently., I believe that this should be taken into considera-~
tion when compiling information concerning fielg performance; other
wise the results wouldn't mean anything. All evidence at the prese
time incicates that preventable waste is not occurring. Pressures
in the east sector of ihe reservoir have shown the tendency to
level out when compared to past itrends. However, this levelling
didn't occur at quite as high precsure as we had expected last

spriny. Possibly that may be due to a small inaccuracy in our

fluid cata in the field., We have fluid analysis and that we have
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uscG. 1hey may notl be cuite accurate as to the saturation pressurey
That would be a likely source of e¢xplanation for the lag in the
levelling out terdency we have observed. Fowever, it is levelling
out now, From the ftirst stages of development in the east sector,
material kalance calculations nave shown that the water influx has
increased with lower pressures in that area. whether or not fulure
water infli >~ rates will be enough to prevent significant pressure
d¢eclines in this seciorcan not be positively icdentifiec with the
information -= I say icentifieud, I mean predicted with the informa-
tion that has been obtained between the April arnd Octoker, 1956
surveys. At the present time, however, wc .think that the east
sector is performing satisfacterily and without waste., The west
sector also continues to perform satisfactorily at the presenti rate
of production, The principal drive mechanisn continues to be water
cinflux with a snall amount of propelling energy suppliec by expan-
siocns of fluic in the reservoir. ‘he pressure in tke west sector
has almost levelled out at 3,372 pounds. Based on the information
we have now, the present rate of procduction will never cause the
reservoir pressure in that sector to reach the saturation pressure,
Water continues to enter the west seétor on all sides exéept the sib
next to the east sector. Iti's entering in a normal effective and
efficient manner. In our opinion the continuation of the present
rate of production will result in good efficient recovery. Any
recuction in the present rate of procuction, in our opinion, will
result in less recovery, ana would constitute waste.

¢ Nr,. Tomlinson, based upon those conclusions, oo you have
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any rccommendations to make to the Commission with respect to this
matter?

A Yes, sir, I recommend ithat ithe same top allowable be coniin

3

for the east and wesl sectors in the Denton Field.

R, FINKLE: That is all at this time.

MR. PORTER: By the same top allowable, ir. Tomlinson,
co you mean the depth factor as applied to the normal unit allowabl
A Yes, sir, that's what 1 mean by saying top allowable.
“R. PORTER: Does anyone have a question?
CROUSS EXAMIMATIOM
By . MANKIM:
Q

i

Mr. Tomlinson, I believe that you indicated that you felt
the mechanism on the west half was progressing satisfactorily ana
that there was very little water entering near the eastern edge of
the west sector, in other words, toward the barrier, is that correc

A  Along the barrier, there isn't here, well, a considerable

area that there is no water production in, and then we have some, of

course, where water has moved in in the past from the west and is

ne ut

now being produced from weils nexi Lo barrier, but our feelin

Q

0

is that is coming in from the west side principally, although some
is entered from thce syutheast side of the field, Mr. iMankin,

Q Fow do you account for in your exhibit where the two west

wells on that cross section shew about the same water in the
Uctokber survey as was shown in the exhibit which you presented in
June, which was Atlantic's Exhibit Mumber 257

A Yes,

Q Anc the water stayed about the same in those two wells, but

o7
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in the third well, Atlantic Dicksrson D NMumber o it has increasead

from less than ten percent to better than 7% percert, how o you

account for that if there is no water influx towara the east edge
of the west secior?

A By ihat siatement 1 don't mean that water can't effect the
wells on the east side of the west sector. As a matter of fact,
the fact ihat this well has increasea in water percentage --

M. FINKLE: (Interrupting) What well?

A  Atlantic's Dickerson D MNumber ¢, shown on Exhibit P, the
fact it has increased in water percentage after these other wells
had been making considerable quantities of water, indicates that
water moved in from these other two wells over to that well on the
east sicde there. That is the D 0,

Q Then you don't think that indicates that there is some
bottom water concernec here rather than‘edge water?

A Well, as I explained when I went over this Exhipit P pefore
this 1s acting very similar to a bottoh water drive when the water
enters all the way across the bottoim from the west sector, 4goes all
the way across the bottom and meets the barrier on the other side,
on the east end of this cross section, then if there is any oil
left in there, the only way for it to zo is up. So, it bas to act
as a bottom water drive in that particular instance. Eut oxriginall
we believe the water dic move in from the west,

Q Then you would state that in acdition to the edge water
movement, that you likely might have some cottom water movement?

A [ think the source oi the water is still the edge. Vowever

the source of the water as this, well, as these, I say, of course,
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would Le coming from the bottom, but ile source of the water at thafy
particular point 1 belicve would still be the west edue.

Q Yow (o you account for the two wells not having changed on
your Exhibit P, essentially, so as to the percentagewise of water
from last June until the October exhibit, and yei it has increased
from practically nothing to 7% percent, -or your thira well on the
right of Exhipit P?

A Exhibit F shows that there is some waler ihat is trappec¢ on
ihe DLevonian formation, ‘When you have a large section of the
reservoir like this, as shown on, say, Exhibit M, water can move in
from the sice there and sweep all kefore it., Fere on Exhibit P the
top of the Devonian is a barrier to the upward migration of oil or
water, That oil has to be procuced before the water can move up
there and it is taking a longer time. Vorizontal movement of
water, as I have explained before, is governed by the thickness of

the reservoir, the number &f wells

[}

ompletecd in relation to the
thickness and withcdrawal, In the thin section of the reservoir,
that horizontal movement would be fairly rapid until it gets as far
as it can go, anc then it has to produce the rest ¢f the oil out.
In other worcs, referring to Exhibit P, the movement of the water
between the edge of the reservoir and the Dickerson A~34 Mumber 2
was influenced not only by the production of 34 -~ 2, but by tihe
production of all the wells to the east of it that are in the west
sector, anc a nunber of wells in the reservoir also. That makes a
more rapic horizontal movement than when it starts coming up from

the pottom anc then you con't get as nearly as rapid vertical moveud

nt.‘
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J len't the west scclor oreatly sensitive, that is, sensitive
as ta the asourt of o0il production ané the rate of water production}
1'11 refer you back to your ¢xhibit showing the rapic increase of
- water in the west sector as shown in your exhibit E. It jumped in
September froa 23 and a half percent to 34 and three-tenths percent;
which is, by far, the greatest increase that you have experienced in
the west sector, How do you account for that?

A Well, I don't see very much oil procuction increase there
vetween Septemper and October,

Q Well, there isn't. I was wondering why the increase, 1is it
just the normal influx of water?

A 1 think that is one of the principal reasons., I would also
imagine it was due to the bottom hole pressure survey, pressure

testing that was performed during October. MNow, field procduction

practices are such that water percentages are taken 3t f2

[

rly
regular intervals by most of the operators, but there may have been
seme lag in taking water shake-outs, or water measurements on
incividual wells. When you have a survey coming along that requireg
avery well to be tested, I believe that you will get up to date
water percenrtages, very likely the water percentages immediately
before that 32 percent noted in October should have been a little
higher,

Q That!'s just what 1 was going to bring up. Actually, possibfly
the Septiember wiater production had been higher had you tested it

earlier?

4 Yes, had we performed the GUR survey in QOctober,
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rearing (ke gast

pouncs which wae

true that row there has been an additional of about Zbs pouncs

¢rop below the bubble point at this time?

A what dig

o

bubble point,

A Are you referring to Exhibit F or are You referring --
Q (Interrupting) I was referring back to Exhibit 14 of the
June hearing, as related to the bresent bottom hole pressure,

A I don't believe that we should Compare those two pressures

for tihis reason,
using a map that
€ast sector. 1In

a pressure of the

contour in sgme pPressures that really don't belong in the east
sector. Wrhen vou weich those volumetrically they give an erroneous

pressure. dhat you shoulc co is contour then separately and welight

them voluaetrical
those Pressures,
would be the one
the tabulation, 1
Benton~Devonian ]

anc that compares

in Uctober, of 2,405 pounds, Hell, we believe that's a much better

vay of looking at

W 2¢28 pounds, which I believe was about 30 pounds below the

auestion is this, ir, Toulinson, Al the June

ceclor showeo i Pressure at that iime of 2028

about 3C pounds below the Lubble point., 1Is it pot

YOU say the pressure was in the other survey?

that the east sector pressures were Obtained by
shows the differential along the west side of the
other words, an upper differential as it approachek

west sector, When You o that You artifically e

ly to find out what vou mean, To compare

1 think the ficure that YOU would be interesteq in
shown on Exhibit E, which isg labeled m=- which is oh
abeled 0il ang water production Tates for the
eservoir, east sector, That pressure is 2,535 poyhds

with the one that we obtained in the sanme manner

the pressures,
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Q Do you know i1f there has bLeen any wells abandoned since Junq
of 1956, cue to yolng coupletely to 100 percent water procuction?

A There have been none abanconed that 1 krnow of. However,
there's one that probably will ke fairly soon. It is shown here on
Exhibit M. That well was in akout the same shape during June, and
there has been very little change in the concition of the well,
however, for all practical purpcses it is depleted.

Q Is the well to which you refer the Atlantic Denton Number

137
A Ohio Denton Mumber 13,
Q@ I mean Ohio Denton Number 13,
A Yes,
Q Is it not true that in June 1t shows less than 10 percent

water producticn, and is now 100 percent, or not?%
A 1f we showed it like that it 1s erroneous.
Q Atlanitic's 25, of June, '06 indicatecd less than 20 percent,
A Fer this one?

Yes,

£

Mow, that well was shut in at that time, 1 believe. It poss
ibly wouldn®t have been shown as a well making anything. If you af
speaking of the map that we hac colorecd in, the pie shaped graphs
by each well, 1lhe reason for leaving that one off was because it
was shut in, I don't think it wss producing. It really had no
status.

Q So it hacd no status at that time?
A Ve,

R, MAaMKAM: Trat is all I have,

e
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i, PORTER: Anvone else have a question of Mr. Tomlinson?

e, Nutter?
By M, PUTTER;

Q #r. Tomlinson, vyou were jusi mentioning that Exhibit Munber
25, and the June hearing in which you had the little pie shaped
drawings by the well. In this hearing, ¢id you prepare a similar
exhlbit?

A Mo, sir, we cidn't, We felt that that aid not show the
movenment of water in the reservoir as well as what we presented
here today. In the interest of keepinu down the number of exhibits
we left that out and substituted the Exhibits & through P.

Q If you had preparec such an exhibit, woulc it have shovwn
material change ir the way the pies were sliceda?

A 1 expect it would., It shoulcd have because this is water
grive reservoir, and we expect water to keep coming in, Some wells
that starteo to make water cidn't make them before, and the water
percentage should increase ana from time to time we will lose a
well,

Q You were also referring to Exhibit F a minute azo. Do vyou
mean that on your Exhibit F, which illiustrates oil anc water pro-
duction rates for the east sector, are the bottom hole pressures
for April and October comparable, they are weicghtea the same way?

A Yes, cir, they are weighted the same way. The last, I
pelieve the last five or six points on that tabulation shown on
Exhibit F have been obtained by recontouring pressure maps with a
concept of two reservoirs,

Q Those are all the pressures that are shown with the stars
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tesice them?

A Yes, sir, they are volunctrically welghted,

3 1 rote that lhere is a ceclinc of 148 poundcs in the botton
hole pressure and the GO’ is still the same., The bottom hole
pressure in April was below the bubble point for the reservoir,
wasn't it?

A I think that's due to two factors, or possibly three
factors that I could mention. One 1is that there is always a lag iA
increasing bottom hole pressures because when free gas comes >ut
of solution in a reservoir, as it passes through the bubble point
or saturation pressure, the gas tends to stay in the reservoir
until a certain gas saturation is reached, and a certain amount of
it comes out of sclutlion. Until that time occurs, you woulcdn't sesg
much free gas movement, anc wouldn't expect them to go up. It
varies for wvarilous reservoirs, but I'm told by people that 1 know
have investigatecd that aspect of reservoir performance,not in re-
lation to this field, but others, it can be as high as 15 to 10
percent saturation before that occurs.

¢ There is 3 possibility that the reservoirxhas not been
saturated with the free gas, resulting in a higher GOR at this time

A That 1is one thing that could have happened. Another thing
is ithat we mighbt be a few pounds off, 1 say as much as a hundred
pouncs off in out saturation pressure from the data that we have
gotten from our fluid analysis. We have fowr fluicd analyses in
the fielc¢, the operators have them. We think they are pretty good,
out there coulc ke a small error there. A third thing coulc be,

and I think has significant bearing,hére, is that all pressures we

-3
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have been reporiing are at a common datun in the fidd’at minus 8200
feet, anc that cdatum works very well for a nean datum for the west
sector, but a2s you have noted from structure maps, the examination
of those, the east sector 1s a lot lower than the field average.
There is a possibility that we should have a different field datum
for that area. It's possible that it could be, the field datum
could be movec down by, say, as much as two or three hundred feet,
anc i1f it were 300 feet and that would aud approximately 100 pounds
to the pressures that we have reported here. Consequently it
wouldn't be as iar below saturation pressure as it would seemn by
lookino at the tabulations anc araphs that we show,

Q wr, Tomlinson, your Exhikit I for the east sector has =

running Go3 that is, it shows a GOR for each month, and not necessax
ily just the months that you have taken tests. What is that GOR
sased on procuclion?

A Jusi a second now, that's the graph labeled east sector
performance versus time, I think.

Q Yes, I was referring to line Mumber F on there,

A Ail right, This data 1s obtained from Form C~115 reported

vyou were getting at, that we don't take GOR surveys every month,
but g3s is metered in the field and the operators report gas=oil
ratios to the Commission, and those ratios have been used through=~
out 211l of our work, ratﬁer than the survey ratios. Now, we think
that ratios thai are obtained {rom cay to day and account for all

the gas produced have a lot more chance of being accurate than, say

to the Commission rather than from GOR surveys., 1 think that 1is whoft
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an instanianeous tesi laken on 2 survey,

O Well, im a production GUR like that, what would account for
the drop in the GUA such as the east secior experienced from August
to October?

A The only thing that I can suggest there is that there have

been several changes similar t

=

s that in the past. 2 lot of them due
Lo seasonal variations., There are temperature correction charts,

I understand, used in measurement of gas, that are corrected for a

mean average pressure, and I think that is part of 2 seasonal trend

You'll notice a somewhat, a kind of a seasonal trend through the

off at the latter part of the year. Why the drop is gquite that
much, 1 coulcn®'t tell you.

Q Still on the same EBExhibit I, I note that oil production
as illustrates by Curve Mumber A and water procduction as illustrate
by Curve Mumber B, both showed a marked change in September and
October of 1955, Do you think there was any conneciion between
ithose two? rat was the month in which your 0il production dropped
way dovn, and the following month your water production went way
Up-

A I don't think there's any connection between the water perc
age curve. I think probakbly at that point there would, say, be mom
wells making water, or a normal increase, I doubt if the east
sector could be affected, the rate would effect water productiion

much there, under any circumstances.

Q The reason I askecd vyou that question was because you have

summer months of 1995 and a seasonal trend in 1954, where it dropped

4

-
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A marsed increase in water production ihat morth and it has been

up righ ever since, '
A Vere is a point to consider there, if I an not mistaken, we
hao a GO survey that fall, or at least =-=- imaybe you can correct me|
maybe we dicn't, but one thing might ke considered, that some of
the operators had tested their wells at that time. Uf course, the
0il productiion changed, on line A of the Exhibit I it shows a2 de-
crease during ihe time of the refinery fire. That was in September|
1 believe, Right after that production started up at just about
what it was before.

i Shortly thereafter we had increasec production to make up

back allowable, too. 1 was wondering if that might not have effectqad

1t?
A In ny opinion it wouldn't.
Q You don't think so?
A No.

Q Ar. Tomlinson, in your opinion, 1is the Denton-=Devonian
reservolr a homogenous reservoir, with the same permeability and
porosity throughout?

A No, sir,

Q Are there pands or layers of porocsity and permeability that
nay not ke interconnected with each other?

A Well, of course, I suppose that you are referring to some=
thing else tesides the barrier we have shown down through the middle
of the fielc,

Q Yes, I was referring to each separate reservoir, and asking
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whether lhere might not Le soite layers of porosity?

4 I think there will be layers of porosity, or small segmentﬂ

ot the reserveir that mighi not be very effectively connected to th
other partsof the reservoir. I don't think those are anything to
be alarwed about ir this particular instance, because I think every

reservalr has something of that nature in it, Very rarely in this
part of ihe country do you see a reservoir that is homogenous .

1 was wondering if it would be possible, if you had two

of these bands or layers of permeability streiching down below

the oil-water contact, both going up the structure, now, 1 was
woncering if It would be possible for water to migrate up one of
the layers of porosity and not another, which might account for
high water=oil ratios in one well and low water-oil ratios possibly
in an offsetting well?

A I think that that possibly would occur, or could occur,
but I con't think that the information that we have here shows tha
it did. I woulc like to show you one thing on Exhibit e This is
3 reasonable contour of those points that we have selected for the
water~oil contact, and we found, vou would think that if such a thi
as you were saying had occurred, you would find a number of places
here where the well over in here (indicating) was not making much
water, and the one here makirq a lot. Say it is completed in a
different interval, The only anamoly we have on this that we
were able to find in the west sector and that is the only one
important in this Tespect is on Gulf's Chamberlain D Number 2, 1

believe that well is. Wait a moment ~- Mo, that would be, I beg

e

ng
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your pardon, that would be L Mumber 1. That well is just drilled
into the top of the reservoir richt at the very top of it, and
makes water., IL doesn't fit the ilnner scheme of contours, but that
is the only aromely that we had that we couldr't account for. We
thought we saw anomalles when we were making the map; in the process
of making it il looks like every once in awhile we can see an
anomaly, but afler we considered, fixed the water=o0il contact by th
three methods that 1 have explained, you could account for each
water entry, each point that we have. So, for that reason, I don't
belleve that that 1s occurring to any significant degree,

Q What is the status of that anomaly well up there in Section
20¢% 1 believe it was Magnolia's Pope Mumber 10,

A Yes, W@Well, that is in the east sector. What I was saying
just then; I meant to apply to the west sector only, but on Exhibit
peak of the east sector, I believe there's == This
is still an anomaly, the well has been worked over. Do you remembe]
last year, or last June it was we talked akout it and it was making
a large volume of water, quite a bit of oil, too. I think it was
2 top allowable well at that time. I understand now that they have
worked on the well to eliminate some of the fluid production, or
eliminate water production, and now it still makes water., It's
not quite a top allowable well., I understand that they haven't
completea their work on it yet. It still is an anomaly in my opinH
We left it out, didn't consicer it because we knew there was some~
thing that was vrong from the first there, and, for example, it had

a3 higher bottom hole pressure, It hac a bottom hole pressure that

bR

pn .
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was equivalent to many wells in ithe west sector, anc surrounded by
the offset wells that were nany hundreds of pounds lower.

Jn this east sector we don't have nearly as many control point
to cepicl water entry as we have on the west side. We think that

th

!..a»

s 1s a general picture of the way water is coming in, but we
show it here t¢ wmake the map complete, and not for the same purpose
we showed the water contours on the west sector. That is, we
intended for ihe west sector to show a pretty accurate picture of
vhere the water i1s. Here you have to use some imagination.

Q@ I would like to ask one more question, dMr. Tomlinson. 1
think a moment aco during your testilmony you stated that if the
rate of production were lowered on the west sector, that it would
cause more stock tank 0il to be left in the ground in the long
run, Would you elaborate on that s little bit, please?

A Yes, sir. Wwhat would happen would be that the formatio:n
volume factor would change so that in those areas that were flooced
by water coming into the reservoir, that oil that's left there,
and there's going to be some 0il left there, even if you get a
pretiy goud sweep efficiency there is going to be some oil lefi as
residual oil, Now that residual o0il will have a less favorable
formation volume factor, but by the fact it has been compressed and
not allowed to expand as it would have if it hacd been taken to
a. lower pressure before the water swept by it, you see, Another
way vould pe,to illustrate that woulcd be to say that if you can

irisuine 3 small seament of the reservoir, even as small as,: say a

2

person's hand, that contains s little bit of oil at, say four to

{ive huncred pounds, wren water sweeps through that, let's assunme
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that it iaskes 50 perceni of ithe 0il out. Let's say it sweeps throu
anu Lakes 30 percenu of the oil out and leaves half of it. If you
lefi that oil in ihe little seyment of reservoir --'expand and push
oul of the pores more of the 0il, you would have less left in there
when the water went by 1t, you sec.

Q I con't see it,

& Does thal make il clear?

MR, NUTTER: I will accept that., That is all of the
questions I have. I would like to compliment iir. Tomlinson on his
exbibits, I like the cross section., You have done some good work,

A  Thark you very much. 1 think the Engineering Commitiee
shoulo also share your compliments.

ile PORTER: e will take a short recess.

(Recess,)

iRe POATER: The meeting will come to order., Does anyone
else have a question of Mr. Tomlinson? Mr, Mankin?

“R. GANKIN: I have another cuestion, ir. Tomlinson.

By {fl. MAVKIN:

Q Your procduction curves ancd 21l of your data that you have
presentec here today indicated procuction through October, is that
correcty

A Yes, sir.

KQ Lo you feel that with the procuction increases that have
been aifected by increases of allowable for the Denton, as well as
the other pools, beginning with December ahd increasiny in January

anc increasing again as anticipated for February, that the west
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cector wiith a very sensitive rate of prouvuction will ve hurt, or
there will be any oil Ly=~passce by ithe greater increase of oil
production curing these three monthe that 1 have mentilorec?

A I don't believe it will hurt., I think it will be helpeqg,
vecause it will tenu to lower bottom hole pressures in that sector
and we feel that lower kottom hole pressures in the west sector
are necessary to obtain a wmore favorable formation of volume factor
in that side of the reservoir. In referring to sensitivity of the
reservoir, we don't feel that it is sensitive. At least not very
sensitive, probably to a very small cegree, if any.

Q You don't feel then that the west sector is any more sensi-
tive, ratewise, than the east sector?

A It 1s sensitive from the pressure standpoint. I think the
higher rate will obtain a higher bottom hole pressure there.

Q Then you feel that the increased production will not lowsr
the pressure, the botiom hole pressure enough to either by-pass
any oil, or it certainly will still be above the bukble point?

A It will certainly ke above the bubble point, and I don't
think it will effect the by-passing of oil.

Q You don't feel there will be any wells prematurely tempora-
rily abanconea because of increased rates?

A Vo, sir,

M, PIMKLE: I would like‘tb ask one acditional guestion.
RE-DIRECT EXAAINATION
by MR. FIVKLE:

G #ill you refer again to Exhikit I7
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A Yes, Exhibit 1 1s the plot o1 c¢ast sector performance versu

time -

3 On your cross examinatlion it was pointed out that there
had been a rather rapid increase in the rate of water production
occurring in October, 1955,

A Yes, sir.

¢ During.the recess, did you check into that matter anc have
2ny further explanation?

A Yes, sir, there was an interesting point brought up and we
thousht we would like to look into it. It has been found that at
that time 1 think some 21,000 barrels of water was produced in the
east seclor during the month, I believe it's Movember the first
month that is significant. Now, 20,995 barrels procuced, we found
ihat one well produced all that water, or nearly all of it, 18,390
uarrels water came out of the Magnolia Pope Mumber 10, and that's
the month it started makinc water. We have pointed out before that
that is an anomalous well, and was particularly so at that time,
and up until the time that they worked on it recently and it had
a much higher pottom hole pressure than other wells around it,
indications were that it had a crack thati extended down into the
water-oil contaci, or something like that connected into the per=
forations. When it started making water, it started making a large
amount of water. I doubt very much that you could draw any con-
clusions irom that increase in water production from the east
sector ancg apply it to the east sector, because it all came out of

the iMagnolia Pope Mumber 10, or nearly all of it,
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Q FHac ithe water procduction from that well been disregarded in
connection with this particular oraph, it woula still have been
continuing in a level curve?

A I think it would have been very near the bottom, at approxif
mately the point shown for August and September of %55 of around
2,000 varrels.

M. FIMKLE: That's all.

M, PORTER: Anyone else have a question? You may be
excused, (Witness excuseao.)

¥R, FIMKLE: That was all the witnesses we have,

MR, PORTER: Any other witnesses in this case? Anyone de=
sire to put on further testimony? Does anyone have a statement to
make?

R QOUCF: Terrell Couch, for the Ohio VUil. The Ohio
joins with the Atlantic in the recommendation that the allowables
not e reduced in the Denton~Devonian Pool at this time.

MR, PORTER: Thank you, ikMr. Couch, Anyone else?

R, MALONE: Ross iMalone, for Gulf 0il Corporation. Gulf
has participated on the Engineering Committee and is in general agr
ment with the conclusions that have been presented by Atlantic.
Gulf woulc like to join in the recommendation of Atlantib that ther
be no reduction in alliowables in either sector of the Denton~Devoni
bPool,

¥ . PEMDERSOM: R, Fenderson, Sinclair Qil snd Gas Company.
Sinclair has had occasion and opportunity to examine the exhibits

as presented here by Atlantic today. «e wish to concur with

7

[

zhel
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Atlantic in the recommendation the allowable not be reouced in the
Denton~Devonian Pool.

MR, POATER: Anyone else?

A JR. EVANS: C. T. Evans, with Maunolia. We would like to

o along with Gulf's recommencdations that the allowable not be cut.
We would iike te further recommend that Denton-Devonian be reviewed
in gix months, at the end of the bottom hole pressure survey, and
that all wells be included in the survey.

M., SETH: Oliver Seth on behalf of Shell Gil Company.
Shell has made an independent examination of the characteristics
of the Denton Field and has also followed and considered the
material presented at this hearing. Shell has a direct interest
in this particular field as well as its general interest in matters
of this character. The conclusion arrived at by Shell was that
from its own data that there was no, should be no change in the
present methoc of allocation, .that no change can be justified at
the present time. It is believed that the fielc behavior should
be watched as much as any other field, and Shell intends, regardles
of the action of the Commission, to continue its study of the
field. And further, to participate in the Field Engineering
Committee's work from here c¢n out., The results of the work as
incicated by Shell, is similar to those indicated by Atlantic and
we would like the recorc to show that Shell concurs in the recommend
tions as made by Atlantic.

MR, PORTER: Mr. ¥inkle?

MR, HINKLE: If the Commission please, I think the evidence

[
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which has bkeen inilrouuced in iris cace conclusively shows that the
present rate of procuction is not csusing waste of any character
whatsoever, and that the recpummencation of the Atlantic and the
olher operntors in the fleld shoula ke followed and there should
be no chanue in the current rate of production, anc that the top
allownable with the deep well factor shoulcd ke considered.

I think,t00, that the recommencation made by your own staff
member , Warren Mankin, at the conclusion of the last hearing should
ce followed in that this case should be concluded at this time and
not carried over and be hanging fire, continuously waiting on six
months periocs for new surveys.

I think that you can safely rely upon the Denton Engineering

Committee in connection with this matter. They are going to con-

tinue their study from now on, and I think they will be the first to

call the attention of the Commission to anything that does develop
which micht in their opinion, cause waste, because they are all
vitally intcresied in obtaining the greatest ultimate recovery
from this field, and I think they want to operate it with that in
view,

-

So, we believe that the case shoulcd be terminated at this time
because the Commission, or any operator would have the right in the
future, Lo come in anc¢ request a review of the matter., There's no
neec¢ to hold it open anqﬁher ¢ix months for another survey, We
urge the Commission to dismiss it anc continue the present rate of
aliowable,

3. GURLEY: The “ommission Staff would like to concur in
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the wotion of Atlantic tlo dismlss Lthe case,

MR, MORGAMN:  lir, Chaliruan, 1 move that the rules of the
{formal Coamission be adepted and made ihe rules of this Commission.

SR, JAECYEN:  Second Lhe motion.,

iti. PORTER: With reference to case 1052, it is the de-
cision of the Commission to clsmiss the case. As you know, we
brought ithis case on for bearing in June ot 1950, jle recoynize tha
the Denton Pool is one of the most important pools in the state;
it procuced up to this tiime, about 32,000,000 barrels of o0il, anc
presently producing about 90 percent of the states total output.
So, it is important though that it coes bear watching, Wwhen this
matter came to our attention concerning the water production, which
we thought should bear watching, we called on the operators to
come in for 3 show-—cause hearing, or to show why the allowable
shoulc not be reduced., Of course, upon the evidence that we hac
at that time, in June, 1t was the decision of the Commission thati
we. . could not meke a reauction at that time, and it's the feeling
of the Commission that that condition still prevails.

Mow, of course, as we have in the past, we intend to keep this
pool under very close observation, and if it is felt that it is nec
essary, 1if it is felt that the pool is being injured by higher
allowables, the matter will be the subject of a future hearing,

Case 1052, therefore, will be dismissec,

X
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STATE OF NOW GEXIGD )
QUUNTY OF BEIVALILLO )

I, ADA DEARNMLEY, Court Rcporter, do hereby certify that the
foregoin. ancd attached transcript of proccedings cefore ihc Mew
Mexico 01l Conservation Commission at Santa Fe, Mew Mexico, is 3
true and correct recorc to the best of =y knowledge, skill and
ability.,

It WITNESS WHEREOF I have affixed my hand and notarial seal

this 3lst day of January, 1927.

Yotary Public -~ Court ;e—;;o;t?r— -

«ly Commission Expires:
June 19, 1959
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OlIL CONSERVATION COMMISSION
£. Q. BOX 871

SANTA FE. NEW MEXICO

April 4, 1956
FEFORANDUM
yet All Operetors, Denton (Devenian) Pool
%y Ae Lo Porter, Jr., Acting Secrwtary - Director

FUSJUCT: Gas-oil Ratie Tests, Dgton (Dewonian) Poel

Tour sttentisn is aalled to the memoranium from this office
daied Mareh 8, 1956, wherein all cperators in the Denten (Devenian)
Fool were notifted of a hearing scheduled for April 18, 1956, to
m:mm the effioient rate of production for the Denton (Devonian)

At the request of Xr. li, E. Howard, Ragionsl Petrolsun
Enginesr, Atlantie Refining Company, on bebalf

denton Pool, I wiil recommnd thal Case 1052 be contimueu to & date in
Juna, 1956, at wiich time it 1i» expected o be disposed of.

In viev of the additional tims available, it is the opinion
of this elfice tiak suificiest time exists te conduet gas-0il retie
tests on all wells in the Denten (Dewvonian) Fool. Thess tests will be
in lisu of the regularly sohedulsd GG Tests in August - Septesder,

3
i
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(C=0i1 & Gas Zngineering Committes
tox 127, Hobbs, New Nexiee

C1l Conservation Commission
Sex 2045, Hobbs, New Hexiceo
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Coaxission that the cass ba continued Lo a definite date

OIL CONSERVATION COMMISSION
P. O. BOX 871

SANTA FE. NEW MEXICO

April 53 19)6

Kre e Ko Howard
Atlamtic Refining Cempeny
PeOe Box m

Midland, Texas

Cear Hr. Bowards

Seference is made to yeur lstier of March 22, 1956, im whish yeu
requast continusnee of Came 1052 from April loth te a date in Jwme 1936,
It is nebted that your request is made on belalf eof the eperaters ia the
Denton Posl, subssquent te & meeting of the cperaters beld in Midland,
Texna, on March 20, 1956, Your letter further indicates that s study
of the posl is being made at this tiws which would make availadle cen~
sidersble informstiemn whicr would be of walue in the cese.

I w11

In considerution ef the foregeing,




SANTA FE, NEW MEXICO

OIL CONSERVATION COMMISSION
P. O. BOX 871

April &, 1956
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bave any questisns

Dan Butter in

Ae Lo Perter, Jr.
Asting

m
1
;

WBN1 by
CC-Al1l
Deaton




April 4, 1956

MEMORANDUM
TO: A. L. Porter
FROM: W. B. Macey

SUBJECT: Case 1052

Attached is a copy of a letter to Mr. Howard of the Atlantic
Refining Company pertaining to Case 1052 which is scheduled for hearing
on April 18th. I feel that it would be advisable for an interim order
to be entered effective May 1 reducing the top allowable in the Denton
to 140 or 150 barrels per day pending the outcome of the June hearing.

However, in order for the Commission to legally reduce the
allowable there should be some evidence introduced to support this
reduction. One logical quick way to support this reduction would be
to present evidence showing the increased water production of the
whole pool and any available data concerning the water production
of structurally high wells which would be evidence of coning due
to high withdraw rates.

WBM:brp




DOMESTIC PRODUCING DEFPARTMENT

THE ATLANTIC REFINING COMPANY /

INCORPORATED - 1870 H
- PETROLEUM PRODUCTS

March 22, 1956

-
-/

WEST TEXAS-NEW MEXICO REGION

PETROLEUM LIFE BLDG.

MAILING ADDRESS
P. 0. BOX 871
MIDLAND, TEXAS

0il Conservetion Commission
State of New Mexico
Santa Fe, New Mexico

Attention: Hr. W. B. Mscey

Gent lemen:

With reference to Case 1052 (Determination of Efficient Producing
Rate for the Denton Devonian Pool) advertised for the Statewide Hearing to
be held on April 18, 1956, it is respectfully requested that this hearing
be postponed until the month of June, 1956, The Atlantic Refining Company
makes this request on behalf of the operators in the Denton Devonian Pool,
suggequent to a meeting of the operators held in Nidland, Texas on March 20,
1556,

You may bs sware that a Denton Field Reservoir Engineering Comaittee
has been studying the Denton Devonian Pool., This study has been in active
progress several weeks and it is expected that the studies can be expedited
and completed in spproximately twe to threes months, It was the consensus
of opinion among the operators present at the aforementionsd meeting that
postponement of the hearing until the completion of the Devonian studies would
bensfit both the Commission and the operators by insuring that all the known
facts and psrformance of the pool would be clearly and concisely presented
to the Commission, and that additional time for amn appropriate testing program
would be alicowed,

Yours very truly,
THE ATLANTIC REFINING COMPARY

B 5 Forards

Re. E. Howard
Regional Petroleum Engineer

cc: M¥r., A. L. Porter
01l Conservation Commission
State of New Mexico
Hobbs, New Mexico
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OIL CONSERVATION COMMISSION
P. O. BOX 871

SANTA FE, NEW MEXICO This mermo wan sent Lo bie

followin; comnanices:
atlantic, Fidlsnd
tmlf, ~o=vell
Parnolin, Hermit
Vealister, Lovinsiton
Chio, liobbs
Phillips, lioobs
thell, liobos -
Sinclair, Pobos

March 8, 1956 Skelly, Lobos
Stanolindi, lobos ¢
HEHORANDUM
0 All Operetors in the Danton-Devenian Oil Fool

FRrQM; We. B. Macey
SUBJECT: April 18th Commission Hearing

A% the regular hearing of this Commission to be held
April 18%h in Samta Fe at Mabry Hall the Conmission will advertiss
& case Lo determine the offieient rats of productiea for the Deaten-
Devonian 041 Peel.

Operstors are hersby requested to v:zsent testimony, exhibits
and any necessary evidence te emable this Comxissien to determine
whether or met the existing system of allecation and the resultant
daily allowable assigrment is conduncive to waste.

WEM:brp




TC All Technical Personnel
Fadi e We 3. PFacey

SUBJE0Ty Denton Devonian Qi1 Pool

It kas come to my attention that tre oroducing history of the

yenton Devonian Poel is sucrn that trere is every indication that the
e is beins oroduced at excessive rates under our present allowable
em. Therefore, in April tne Counission 331 veauest all of the

cnarators in Lhe sool to furnish testimony, exiribits and nool produc-
Lion ristory bo determine whether or not the vnresent nool preducing
rate 1s excessive.

In erder to be sure that the data suonitted by tie operalors
is reliable datz and in order to cross examine any witnesses, 1 believe
that all of the personnel should acguaint tihemselves with the facts in
the case so trat we can obtain the proner evidence uwvon whichi Lo base
an order. In this connection, Mr. Fankin is nlnced iu ctarse of

CHPP T LN S - eyl -
voordinaticn of the vork necessary,

LI UTD




OIL CONSERVATION COMMISSION
-
P. O. BOX 871 \ﬂ #/05

SANTA FE. NEW MEXICO

Juas 2%, 1956
MEMORANDUM:
N TQ: All operatore im Denton (De-onian) Pool
ﬁ FRORM: A. L. PORTER, JR., Secretary - Director
LtJ/ SUBJECT: GOR Test in Denton (Devonian ) Pool
j Om April 5, 1956, all operators in the Dentoa Devenian
r_) Poel wers instructed to take 2 GOR Survey between April 10, and May 10,
1956, which was to serve as the regular assusl tests scheduled for Auguest
L and September, 1956. Further studies have indicated that the GOR Survey

in this Pool sheuld be conducted semi-annually instead of annually.

You are directed to taks another GOR Survey durving
Qctaber, 1956, to be reported on Form C-116, im duplicate, to our Hobbe
office by November 15, 1936, This GOR Survey is to be taken in conjunction
w th the regular semi-ammual BHP Survey for this pool scheduled for October,
1956 and to be reported by November 325, 1956.

Your attention is directed to Case No. 1052 for this Pool
that was continued from the heariag om June 14, 1956 to the regular Jamuary,
1957 hearing. At that time additional dats should be presented thet might aid
in determining the proper producing rate for this poel.

ce: All Demton (Devonian) Operators
0il Coassrvatios Commission - Hobbs
N. M. Oil & Gas Enginesring Committee - Hobbse
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REFERENCE CASE 1052 COVEERING MER RATE DENTIO
(DONONIAN ) OIL POOL LEA COUNTY  PHILLIPS PETROLEUM
COMPANY RECOMMENDS CONTINUATION OF PRESENT RATE OF
ALLOWABLE=
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THE COMPANY WILL APPRECIATE SUGGESTIONS FROM ITS PATRONS CONCERNWNG ITS SERXVICE
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THE CHAIRMAN AND MEMBERS OF THE NEW MEXICO OIL
CONSERVATION COMMISSION=SANTA FE HME:

NHE A=
IN RE: CASE NO 1052 MER DENTON
LEA COUNTYs NEW MEXiCOe

INSAMUCH AS WE CAN DETECT NO EVIDENCE OF PHYSICAL
WASTE RESULTING FROM THE PRESENT RATE OF PRODUCTION FROM

THE DENTON (DEVON!AN) OIL POOLs MCALESTER FUEL COMPANY

WiSHES TO CONCUR GENERALLY WITH THE POSITION TAKEN BY
THE ATLANTIC REFINING COMPANY [N THIS MATTERs AND REQUEST
THAT NO REDUCTION IN ALLOWABLE BE MADE AT THIS TiMEs AND
THAT THE PRESENT EXISTING METHOD OF ALLOCATION IN THIS
POOL BE CONTINUED= |

MCALESTER FUEL CO VERNON TURNER=

(DEVONTAN) OILPOOL,

€
00 301140 NIV

, | R
1052 MER = 4 :

J

THE COMPANT WILL APPRECIATE SUCGESTIONS FROM (TS PATRONS CONCERNING ETS SERVICE




g OIL CONSERVATION COMMISSION
SANTA FE, NEW MEXICO
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My recommendations for an order in the above numbered cases are as follows
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(// ' staff Member




BEFORE THE OIL CONBERVATION COMMISSION
OF THE STATE OF NEW M:EXICO

"IN THE MATTER OF THE HEARING
' CALLED BY THE OIL CONSERVATION

* BY THE COMMISSION:

: moved without objection for dismissal of the cause.

. Mexico, be and the same is hereby diemissed.

f above designated.

- COMMISE ION OF THE STATE CF NEW

MEXICO FOR THRE PURPOSE OF
CONSIDERING :

CABE NO, 1052
Order No. R-948

| APPLICATION OF THE OIL CONSERVATION
| COMMIBSION UPON ITS OWN MOTION FOR |
| AN ORDER ESTABLISHING TEE MAXIMUM |
. EFFICIENT PRODUCTIGN RATE FOR THE |
| DENTOK (DEVONIAN) FOOL, LEA COUNTY,
- NEW MEXICO,

ORDER OF DISMISSAL

This cause came on for hearing at 9 o'clock a.m. on June

* 14, 1956, and again on January 16, 1957 at Santa Fe, New Mexico, i

before the Oil Conservation Commission, hereinafter referred to as |
the "Commission." ‘

NOW, on this sog day of January, 1957, the Commaission, a|
quorum being present, ving considered the evidence adduced, and
being fully advised in the premises, ;
FINDS:

o |

|

(1) That due public notice having been given as required
by law, the Commission has jurisdiction of this case and the subject

: matter thereof. |

(2) That Atlantic Refining Company entered an appearance ;
and introduced evidence to prove that the existing system of allocas
tion in the Denton (Devonian) Pool is not resulting in waste.

L

(3) That said allocation system is not resulting in waste
and should be continued in effect.

(4) That Atlantic Refining Company, by its attorney, !

(5) That said cause should therefore be dismissed. ;

IT IS THEREFORE ORDERED:

1. That the application of the Q0il Comservation Commissiohp
upon its own motion for an order establishing the maximum efficientf
production rate for the Denton (Devonian) Pool, Lea County, New

DONE at Santa Fe. New Mexico, on the day and year herein-

STATE OF NEW MEXICO
QIL CONRERVATION COMMISSION

A L, 3 gxtber & Secretary




NEW MEXICO OIL CONSERVATION COMMISSION -

GAS-OIL RATIO REPORT

5. ._}‘: L
OPERATOR . . RBIDR LOW . e POOLDQM(M

ADDRESS.. ... Box 832, Midland, Texas . . MONTHOF...... September .. . .

(Form C-118)
(Revised 7/1/32)

SCHEDULED TEST...... % .oorvcvoc... COMPLETTON TEST. oo SPECIAL TEST........ccoooooniereennn. {Check One)
{Sec Instructions on Reverse Side)
: Production During Test
Well | Dateof | Producing | Choke Test Daily - GOR
Le x Allowabl Cu.F
asc No. | Test Method Size Hours B € ngr BObdh Sa_ Per Bﬁ.
1953
Dickenson 7 |9/ | P on 2l 170 0 182.2 | L8O 263
8 |9/15 | P 2n 2l 170 | © 17743 | 5350 299
9 192271 P on 2l 170 0 206.0 | 6043 293
10 |9/16 | P on 2l 170 0 175.7 | bOaT £32
(1 certify that the information given is true and complete to the best of my knowledge.)
Date..... Septembver 28, 1953 ..




(Form C-116)
(Revised T/1/82)

-~

INSTRUCTIONS

Mail original to Qil Conscrvation Commission, Santa Fe, Ncw Mexico, and
one copy to District Office, Hobbs, New Mexico.

This report shall be mailed to the Commission on or before the 15th of the
month following the period in which the well is scheduled to be tested. The ratios,
as reported, shall become effective for proration purposes the first of the month
foilowing the end of the period in which the test is scheduled to be made. Failure

to make the required test and report will be penalized as the Commission’s Regu-
ulations provide.

Under “‘producing methods,” show flowing, pumping, or gas lift; under “hours,”
show the duration of the test in hours, which includes all time the well is open for
production of oil or gas during the 24-hour test pericd. The allowable is the daily
allowable for the well at the time of test.

METHOD OF TESTING: Produce cach well in the normal operating man-
ner and the customary production rate and measure all gas, oil and water pro-
duced during 24 hours.

MEASUREMENTS: To be made in accordance with Rule 30i. In com-

puting the gas-oil ratio on gas lift wells, input is subtracted from output to obtain
net gas volume.

PRESSURE BASE: 15.025 lbs. per sq. in., Specific Gravity .70. Tempera-
ture 60° F. ,
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VILL REQUEST POSTPONMENT oF CASE
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(Form C-114:
(Reviged 7/1/52:

NEW MEXICO OIL, CONSERVATION COMMISSION

GAS-OIL RATIO REPORT

SCHEDULED TEST .. COMPLETION TEST...... & SPECIAL TEST........................ (Check One)

{Sec Instructions on Reverse Side)

Production During Test

: Daily NI,
Well | Date of | Producing Choke Test
Lease - Allowable Wat Qil el Cu. Ft.
No. Test Method Size Hours Bbls. B%l:.r Bbls. MésF Per Bbi.

Simpson 5 12 Flow 32/64n | 24 160 0 100 2748 278

(I certify that the information given is truc and complete to the best of my knowledge.)

inpany
By%)ng o
... Area Petroleum Engineer . _ -

Title




(Form C-118)
. (Revised 7/1/52)

INSTRUCTIONS

Mail original to Oil Conscrvation Commission, Santa Fe, New Mexico, and
onc copy to District Office, Hobbs, New Mexico.

This report shall be mailed te the Commission on or before the 153th of the
month following the period in which the well is scheduled to be tested. The ratios,
as reported, shall become cffective for proration purposes the first of the month
following the end of the period in which the test is scheduled to be made. Failure
to make thc required test and report will be penalized as the Commission’s Regu-
ulations provide.

Under “producing methods,” show flowing, pumping, or gas lift; under “‘hours,”
show the duration of the test in hours, which includes all time the well is open for
production of oil or gas during the 24-hour test period. The allowable is the daily
allowable for the well at the time of test.

METHOD OF TESTING: Produce cach well in the normal operating man-
ner and the customary production rate and measure all gas, oil and water pro-
duced during 24 hours.

MEASUREMENTS: To be made in accordance with Rule 3G1. In com-
puting the gas-oil ratio on gas lift wells, input is subtracted from output to obtain
net gas volume.

PRESSURE BASE: 15.025 lbs. per sq. in., Specific Gravity .70. Tempera-
ture 60° F.




e mmem e wbe o P AR TR S T NS
e e A e ot A 7P Pt o 2 e+ o 2oy T et

(Form C-116)
tRevined T/1/52»

NEW MEXICO O CONSERVATION COMMISSION

GAS-OILL RATIO REPORT

E ~ ———
ADDRESS......... Box 727, Karmit, Texas.. .. ... MONTH OF............... Sgphesber ,19..53
SCHEDULED TEST. J0mDagy GoOeRe - COMPLETION TEST..... oocoiooveione SPECIAL TEST.ooooooooo oo (Check Onc)

(Sec Instructions on Reverse Side)

. Production During Test
Lease Well | Date of | Producing Choke Test Alﬁ:ﬁ;lc Water 1 G é:’l OFl.{!
i {3 Qi as - Kt
No. Test Method Size Hours Bbls. Bble. Bbis. MCF Per Bbl.

1953

T. D. Pops 5 | 93 F 17/64 | 24 170 0 (2057 & Lh L)

Te Do Pope 1B 93 ¥ 15/64 | 24 | 170 0 [205,7 | 652 33

(I certify that the information given is truc and complctc ‘to the best of my knowledge.)

%’w .................... e .

.............. Betyoleum Engineer Assistand . . .

Title




(Form C-116)
(Revisrd 7/1/52)

INSTRUCTIONS

Mail original to Qil Conscervation Commission, Santa Fe, New -Mexico, and
onc copy to District Office, Hobbs, New Mexico.

This report shall be mailed to the Commission on or before the 15th of the
month following the period in which the well is scheduled to be tested. The ratios,
as reported, shall become effective for proration purposes the first of the month
following the end of the period in which the test is scheduled to be made. Failure
to make the required "test and report will be penalized as the Commission’s Regu-
ulaticns provide.

Under “producing methods,” show flowing, pumping, or gas lift; under “hours,”
show the duration of the test in hours, which includes all time the well is open for
production of oil or gas during the 24-hour test period. The allowable is the daily
allowable for the well at the time of test.

METHOD OF TESTING: Produce cach well in the normal operating man-
ner and the customary production rate and measure all gas, oil and water pro-
duced during 24 hours.

MEASUREMENTS: To be made in accordance with Rule 301. In com-
puting the gas-oil ratio on gas lift wells, input is subtracted from output to obtain
net gas volume.

PRESSURE BASE: '15.025 lbs. per sq. in., Specific Gravity .70. Tempera-
ture 60° F. : :



