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c- Mud motors now available to the drilling industry
" have two basic designs — the positive displacement and
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turbine powered. Both have their distinct characteris-

_tics and applications, In domestic service, the positive

dxsplacemeut mud motors seem to have a wider accep-
- tance by the drilling industry,

Directional drilling has become standard practice in
helping keep a borehole on a desired course in drilling
through faults, highly dipped formations, ete. The first

use Of adeviatad borashole was a relief well drilled o il

4

Luol tlj:vru[iul‘:.. ‘

a blowout in the 1930’s. The mud motors became a
natural for deviating a »orehole in that the directive
force, a kick sub, causing the course of the hole to
change along a desired plane was directly above the
mud motor.

Mud motars with a deflecting device came into com-
mon usage in medium depth boreholes and were quite
successful. The use of a mud motor and a deflectiug
device required some method of orienting the tools and
Keeping ihem oriented aiong the desired course that
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Mud Motor Drilling

the borehole was to be drilled.

Mud motors, while quite successful, introduced vari-
ahles of their own which were not measurable and were
quite ynpredictable in practice. All mud motors have a
common characteristic known as reactive torque, are-
sultant force due to the mud motor turning to the right
and supplying power to turn the drill bit. The reactive
torque is difficult, if not impossible, to accurately
predict.

The instrument industry has kept pace with drilling
technology. One development, for examplie, was the
magnetic method of orientation, which introduces some
new terms such as orientation, the angular relationship

“petween the toolface and some fixed reference, mag-

netic north, high side of borehole, and true north or
grid north. Toolface was originally the plane of the
physical angle built into "'whnpstock and has, by
common usage, come to mean the deflection refer-
ence of the down-hole tools, which is to say that the
borehole will be deviated along a new vertical axis
established by the deflecting device.

Torque lag is the condition when torque is applied to
the drilling string at the surface of the borehole to
achieve aturnofthe toolface down hole at the deflection
device on top of the mud motor. There have been many
obseryations where the drill pipe was turned 180 deg at
the surface and the drill pipe had to be worked up and
down a8 many as 15 to 20 times before the mud motor
turned the completg 180 deg in order to start drilling
along the desired colirse. The deeper the borehole, the
greater the torque lag. The smaller diameter drilliig
strings that are becoming more and more common due
to the high tensile Joading of the rigs compound thé

- torque lag problem. The worst case 13 when a hole is

heing drilled with small diameter drill pipe and the kick

_ oj point is very deep. The torque applied to the drilling
* string at the surface is very difficult to work down to

the relatively short section of drill pipe in the deviated
borehole, The kick off point acts s & fulerum which
does not allow’ the torque, introduced a the surface, to
be evenly distribued throughout the total "-'-"-mv
_ strmg, The mud motor is virtually impossible t¢ control
by conventional drilling practices when these borehole
conditions exist.
Torque balance is directly related to the reactive

: torque introduced into any drilling string by a mud
~ motor while drilling.

The reactive torque from the mud motor causes the
complete down-}\ole drilling assembly to turn to the left

" as mud circulation is started. As drilling welght is ap-

plied to the drill bit, the tendency to turn left is even
more seyere.

There is another torque balance condition that has
been observed many times in practice. The reactive
torque developed by the mud motor is balanced by the
drilling string and rig surface equipment while drilling
a hard formation witk: the desired toolface setting. The

36

mud motor has been drilling satisfaciorily for many
hours with no tendency to change when it slowly starts
walking to the right; or, it may take a sudden turn with
no change in drilling weight. By analyzing available
hole conditions, including logging information from
similar boreholes, it was determined that a drilling
break cauwsed the mud motor to unlcad the torque bal-
anced between the hard formation and a soft sand sec-
tion. If torque balance is. not maintained at all times
while drilling with a mud motor, it is next to impossible
to keep the mud motor drilling along the desired
course.

The course of a borehole may be determined by two
measurements — the azimuth position of the borehole
referenced tc magnetic north and the drift of the
borehole referenced to the gravity vertical. Before the
development of the survey steering system, the course
of a borehole was determined by makmg a series of
inclination and directional records ‘using a magnetxc
single shot type surveying instrument after the portion
of the hole was drilled. This method required drilling to
be interru:ted while the survey was made. The very
nature of this type drilling required that the pomon ‘of
the hole being drilled had to be drilled blind, If the mud
motor turned off course while this portion was bemg
drilled, the fact was not known untJ it 'was too late.
Many hours of expen:ive rig time were requn-ed to get

- the borchele back on the desired course. The frequency

of losing the portion of hole being drilled blind and
having to plug back and re-drill became higher and
higher as deeper drilling with smaller drilling strings
came into common usage.

The survey steering system is the latest in a series of
developments that have been going on for several
years. It is particularly applxcable to surveying and
deviating a borehole while it is being drilled. The course
of a borehole that is being drilled must be determined
for many reasons. Some of the more important ones are
physical considerations such as drill pipe fatigue as well
a8 the casing, tubing rods, etc., being unduly atressed
after the well is completed because of severe course
changes. Geologica: considerations inciude fauiiing of
the earth’s formations. Many regulatory bodies require
that the course of a borehole be determmed before the
well is allowed to produce,

The survey steering system uses magnet:c sensors
for both surveying and steering. The magnetic sensors
indicate the azimuth position in degrees of the down-
hole probe relative to magnetic north. The drift sensor
indicates the inclination of the down-hole probe, in de-
grees, from the gravity vertical. The down-hole probe
is related to the toolface by a mechanical connection.
The probe contains power supplies and associated clec-
tronics to gather the surveying and steering parame-
ters along with signat conditioning to transmit the re-
quired intelligence over a single conductor wireline to
the surface electronics package. Thc surface package

PETROLEUM ENGINEER, JULY, 197§
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Mud Motor Drilling

contains the necessary power supplies for the as-
sociated signal conditioning electronics including a
computer section. The survey and steering information
is displayed on a display module contained in the sur-
face package. There is a surface readout unit positioned
at the driiler's station on the rig floor so that the direc-
tional driller may observe the action of the toolface as
the mud motor is steered along a desired course. The
readout unit indicates, instantaneously, any turn of the
toolface which obviously is related to mud motor torqu-
ing as drilling is in progress. The directional driller, by
observing the toolface position on the readout, has posi-

tive control of the down-hole mud motor at all times.
The surface readout unit also contains a numerical dis-
i

play of both drift and azimuth.

The drilling operation using the system is b‘\sxcally
the same as any mud motor drilling operation in that
the bottom hole assembly consists of a mud motor, kick

. sub, mulssioy crienting sub, and a nonmagnetic driil
collar. The drilling assembly is run to bottom and then

the probe is lowered into the orienting sub by a single -

conductor wireline and seated on the muleshoe key.
The kelly is not used when drilling with the survey
sl.eermg system, A circulating head is used to allow the
drill pipe to be turned for orienting the mud motor and
+ * for drilling fluid circvlation. A hydraulic packoff is used
“to seal off the wireline on the top of the circulating head.
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ing tool operation.
When controlled directional drilling is required, the
_ desired course of the hole is predetermined by the
directional engineering company working with the
- operatmg company’s geological, engineering and drill-
.., ing departments. The steering capability of the system
- makes it relatively simple to change the éxisting course
. of 8 borehole to a reguired new course. The surveying
capability allows the directional engineer te maii.iain
the new course until the new section of borehole being
; © drilled is on the required course to intersect the desired

‘d [ target.

=~ The surveying and steering system has been helpful

I Y ¢ indrilling many ' holes from offshore platforms, and for
© i deep redrilly, A West Texas oil well, for exampls, was
.. tobe completed as a gas producer in another zone, but

" the desired course of the well to the new zone was
‘ paralle! to the fault and somewhat perpendicular to the
dip of formations being drilled. Before the steering tool

- was brought into play, approximately 30 days were

. used in drilling a small amount of hole, during which

. 1. :time the mud motor had ﬂopped over and drilled up a
- whipstoek.” .-

./ 'The first run of the steermg tool required only 34 ft

- and 10 hours:of drilling *o turn the hole. The hole
continued to drift up the dip toward the fault, however,

" and the steering tool was used to turn the hole back on

: course four more times before total depth of 16,420 ft

-\ was reached, In all, the steering tool took a total of 60

3
.-

hows to dr ll] 306 ft of the 3159 ft mvolve(l in the deep
redrill.

One of the more ambitious undertakings using the
steering system was done it the following manner. The
well had a liner set below 18,000 ft, but did not have
commercial production. The bottom hole location
needed to be moved for geological considerations. The
operator had two choices — plug back and redrill or
turn the hole with the steering system and a mud
motor. The plug back would have wiped out several
months of drilling as well as the liner. The operator
chose to turn the hole, drilling sut from under the liner.
There were many tool runs on this hole, but the hole
was turned in excess of 150 deg in approximately 2000 ft
of drilling. The hele was not completed due to other
mechanical problems, but comparative cost figures
showed that the choice of using the steering system and
mud motors was a sound and economical one in that less
money was spent thar. would have been lost on the plug
back alone. ,

The survey and steering system is coming into quite
common usage in townsite-type drilling where the
cost of developing and maintaining only one surface
location to drill eight or ten wells i3 much less than
having to develop and maintain individual Iocations for
each well.

" It has also become the accepted method of aiding the

it CLLlUlldl cugmeer when ul'llllllg reuex mues to (.OHU'UI ’

"the few blowouts that do cccur. n
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MR. RAMEY: The hearing will come to order.

This ic a continuance of Case 3571 which was heard
on January 21, -

‘I want the record to reflect that Commissionex
Arnold has read the transcript of the previous day and is

with the case and will actively participate this

Mr. Day?

MR. DAY: Yes, sir. May it please the Commissiok,
we have an associate with us, Mr. George Hunker of Roswell,
New Mexico, a licensed attorney practicing before the New Mexi¢
Bar.

'MR. RAMEY : All right.

Okay, are Mr. Howard, Mr. Currens and Mr. Ricks
here, I assume? All right, would these three, plﬁs any other
witneesges please stand and be sworn at this time.

(THEREUPON, the witnesses were duly sworn.)

MR, RAMEY: You may proceed, Mr, Day.

MR. DAY: Thank you, Mr, Ramey. At the last hearing
in Janvary of 1976, we took up the matter of the circumstances
gurrounding the drilling of the well and the matter was
continued as to the reservoir part of the hearing. At this
hearing we would now go into the characteristics of the
Empire-Abo Reef field and the relationship oi the subject

wells to the adjoining well or wells.
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T MR. RAMEY: All right.

2 / MR. DAY: If the Comnission please, I would like
4| the Commission recognizes and we 80 call him as an adverse
5 || witness.

6 _ MR. RAMEY: Mr. Christianson.

8 ‘ HUGH CHRISTIANSON

9 called as a witness, having been first duly sworn, was

10l axamined and testified as follows:

1 |

12 'DIRECT EXAMINATION

13| gy MR. DAY:

14 Q Would youn state your nane for the record, please?
15 A Hugh Christianson.

16 0 And where do you reside, Mr. Christianson?

17 A Midland, Texas.

i8 v fow long have you resided there?

19 A About five-and-a-half years.

20 0 Oxay. Mr. Christianson, you have testified before

2 the 0il Congervation commission of the State of New Mexico

2 || petore, have you not?

23 A That is correct.
24 Q geveral times?
25 A Yes, sir.

3| to call as the first witness, Mr. Hugh Christianson. I believ*

|
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N E 0 I know that your qualifications have been proven
? 2 || geveral times, but Qery briefly would you state for the
D 3 || record your educational background?
o
% - 4l A .¥es, sir. I have a degree of Bachelor of Science
L f;§  ‘: | 5 iﬁfpetroleum engineering, with a major in reservoir engineerin
'g - ;‘t Q.% . 8l from the Univeraitv of Houston in 1954, I received a degree
V}fjr  <:  { . 71| of Bachelor of Arts in geology from the University o€ Houston
- 61;‘~fr"2 | 8l in 1953. Since that time I have, of course, worksd with
!1 ~ g 9| Atlantic Richfield, first heré in the Permian Basin from 1954
. R : 'g ;g. 10 to '58, then up tc Tulsa, Oklahoma City and Amarillo, where I
: ;: “( iégg M| was working primarily with midcontinent, Oklahoma, Ka.nsas,
) ": - é%gg% 12§ Colorade and the Texas Panhandle production. |
* = v ;gg% 13 Q Was this also in the employment of Atlantic 3ichfieljiﬁ?
AR 1K ;ié 14 A Yes, all of this was with Atlantic Richfield.
e ‘#‘ ) - :g § 15 | puring my period at (:laloma City I took some advanced courses
< i o
* - 5

16 | at the University of Oklahoma in reservoir engineering and

: "7 | moving on ffom‘oklahoma City in 1965 to Denver where I worked
R ‘ i8) for a period of two years, primarily with Colorado and the

Then 19 'Texas Panhandle, still located in Denver. In 1967, about

20 | March, I was transferred down to Roswell, Nev Mexico, which

“ka ' : . 21 is where Arco then had its District Office, handling New Mexich

22 | production for the specific purpose of beginning work on a ﬂ

23 | gtudy which was hoped would lead to the eventual unitization

24 | of the Empire-aAbo Pool. I

- % 0  Excuse me, that was when, sir?
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A That was in March of 1967. From that period forward

e
————

until today, I have had various responsibilities involving the
engineering supervision of the pre~unitization work and of the
operations of the unit once it was unitized October 1lst of
1973 to the present time. And at ‘this time I am supervising “
an engineering group that has the responsibility for engineer-
ing recormmendations as regards the Empire-aAbo Unit and Pool.

1] Then since you secured your degree from the
University okaouston you have had one employer and that is
Atlantic Richfield? ' , |

A That is correct. |

MR, DAY- May I submit to the Commission the
qualificatlons of the witness? -
MR. RAMEY: Yes, the witness is qualified.

v} {(Mr. Day contihuing ) Mr. Christianson, you have
testified before and I have asked you questions before on this
Empire-abo Field?

A Yes;»sir.

Q' And the relatior-hip of the subject well of Cox,

The Federal EA Well, to the other wells adjoininyg it, do you
recall that testimony, six? |

A I hope to the besf of my ability.

Q I'm not going to ask you questions about what you
may or may not have testifled, I'm just familiarizing yourself

or reminding you of our previous claimship.
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You made certain comparisons of the Cox Well to the

surrounding wells? ‘
A Yes, sir. ‘

Q. And as I recall you used a gas-oil ratio and gravity

in those comparisohs? ‘ . ‘ '

A Yes, sir.

Q If‘you would please, give us the indications on‘thosA
matters, why you feel that the Cox Well is in communication
with the surrouﬁding wells?

A As far as --

Q. Sorry, sir, feel free to use any <ihibits you might

havé brought, such as your log studies. i
- A I'm not sure ahbout procedure on that, could I falk
to my counsel on this? -
| MR, HINKLE: If the Commission please, ”
Mr. Christianson, of course, will be our principal witness
on the reservoir and one of our exhibits will be along the
line that Mr. Day is queétioning about now. If he wants go h
refer to that exhibit fhere, it will be all right. It will
be a little out of order, but that's fine with us.
1} {Mr., Day cbntinuing.) You had an east-west log }
study, I balieve?
i Does this mean that I'm to put this up on the board,
or just talk about it? » |

0 That would be fine with me, s0 that you can expand




- |
o Page 10
! 1{ on your studies of this matter.
j )f_ 2 A Well, now, again I would like to talk to counsel.
‘ - 3|l This is a little out of order with anythin; I have run into
;' 4§ before.
‘_ (T 5 MR. RAQEY: Are you asking a real general question
fij“ﬁ o %&! . 6| of Mr. Christianson?
Ai,;j L j, 7 MR, DAY: No, 1'm going to get into specifics and
}fiJffj A;: : g | even thouch it is out of o;dei I would be willing to submit
o Q_M 3 ol the exhibits to the record.
N - E*g -g E 10 THE WIT&ESS: Well, of course; the exhibits will
N z igg o ‘11 all be presented later and he will have an opportunity to
5 ; . ,.;;; gé% 12 cross examine. I don't understand it.
. i LA EEE;% 13| MR. BUELL: If it please the Commission, that is the
.. - ) ; .§ Tgfé 14 || comment I'm going to make. | Everything that Mr. Day has
- o :gwg 15‘l mentioned so far, I think that Mr. Christianson intends to
- R § 16 || go into in his direct pf;sentation, It looks like it would

17 || be more apéropriate and we would have a much clearer record

18 (| Lf Mr. Day would handie matters ihat Mr, Christianson is gzing
1all to testify to on direct on cross rather than his posture now
20 | as an adverse witness,

21 MR, DAY: If the Comnission please, we called this
22 || witness ourselves and I feel that we are entitled to examine
23 || him as to matters that he feels have a bearing on the

24 || communication of this well to the field.

25 MR. RAMEY: What are you trying to prove, Mr. Day,
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'l at this timé?
g "
:.é"f 2 ) MR. DAY: I wish for the witness tc.state, sir, the
;'ﬁ 3 wells in which he feels the gas-oil ratio comparisons to thé
B o 4 Cox Well, the géavity comparisons that he sal{d were indicative
. -
i %:i S| of showing that the Cox Well is in commuﬁication with the octhex)
?Yﬁ . ? wells and from that point to go into the relationship of the
_g:: 7 logs and the corresponding zones of production from this
%?é 8 witness.
: é{g . g o MR. LUCERO: Could you bi'ing this out in cross
2" .évé 10 examination if the other side calls him?v
: %%%g " MR. DAY: The reason I called him was to make an
. ~f?3 Eég%% 12 orderly presentation before the Comﬁission. We are getting
: _é;g§ ! into the facts of the relationship of the field and the
. %E Egéff b characteristics of the field and I wish to show this now to
‘éiﬁ fg % "I the Commission as a basis from which we can thén develop the
: f g 18 rest of the testimony or the finer points.
* %%3 1 MR, BUELL: May it please the Commission, I must i i
. éf& 18 respectfully point out to this Commission that what Mr. Day
f 19 is trying to do is to shift the burden of proof and the burden
:,; 2 of proceeding. He represents the Applicant in this case and
21 in his openingfééatement at the January 21 portion of this,
” 2 he said they were ready to come forward with proof that the .
e oz Cox deviated well is in truth and effect comple*ed in a
2 separate and distinct reservoir, completely sébarate from
B “ any other prodﬁétién in the Empire-Abo Pool. Now, by this
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1 || maneuver what he is trying to Jdo is switch the burden of proof

2 || and the burden of proceeding on Atlantic Richfield by having

<)

Mr. Christianson prove his case that they are not separate and

41 I submit to this Commission that you should not let him get

3;f* B . 1;1 5| by with this. Fe has the buxden of proof and the burden of
i ‘ = . 6 || Lroceeding. f
| & 7 MR. LUCERO: Mr. Day, what do you have to slow to
‘fz 8 (| this Commission that this man is an adverse witnegss at this
-y g 9 || point to your case?
; P>
B '% g 10 MR. DAY: Mr. Lucero, that will be developed. He
- L8 »
,_: :’%EE M| has already testified that he h"ayr‘z been in the employment of
- . E;Egé 12 | atlantic Richfield for all of thése years and Atlantic Richfie}d
- .;?35% Bl is the unit operator of the unit.
1 O~ §
ﬂ .g §§.§ 14 May I corract, and I believe the record will so
: - :; é 151 gupport me, I did not state at the prior hearing that_I was
: (8]
~ g 16 || coming here to show that this was a separate reservoir, norxr
i} ‘ 1711 do I intend to shift the burden. I well know whose burden it
) rea : 18° is but I believe, and you may refer to the record, that I
- 19 || stated that we were coming here to show that theré\was poor

20 || communications in this field. If this is producing from the
s 21 | Abo Reef as the rest of the wells in the field are, I'm coming
22 [ here to show that therc is a poor communication between the

23 || wells, not that we came to prove that this is a separate

24 |l regervoir. I believe that matter came up at a much earlier

25 hearing sometime back.
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MR. LUCERO: E:xcuse me, Mr. Day, would you pe
willing to stipulate with the other side that they call this
gentleman now #éttheir witness on direct and you can cross
examine him. Other than the fact that he is employed by
Atlantic Richfield, you haven't shown that he is an adversse
witness.

MR, DAY; Sir, as I understand the evidentiary rules.l
you have to announce that it is an adverse witness before you
start examination. The testimony would develop him as an
adverse witness. The only reason really to identify hiﬁ as
an adverse witness is so that we can ask leading gquestions
of the witness.

MR. LUCERO: You can do that on cross examination.
As I understand you want to call him now.in the interest of *
order.

MR, DAY: In my presentation of the case.

MR. BUELL: May it please the Commission, until ve l
see Mr. Day'sg direct case on separation or as Mr. Day pleases;
poor communication, if his case. is poor communication it
could be that both Atlanﬁic Richfield and Amoco will not take
an adverse position to that. I think we should see Mr. Day's
direct case, it is éntirely’possible that if his witness is
Just going to talk ahout poor communication we nay be in
complete agreement,

MR. DAY: Weli, sir, then we can ask the witness to
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so testify.

MR. RAMEY: Mr. Hinkle?

MR. HINKLE: I think this ls entirely out of order
and he should elicit this information on cross examination
rather than trying to put it on as part of his direct. As
Guy has said, we need to know what their position is. They
have stated what their position was before and now it seems to
be a little different, so I think they ought to make it clear
to the Commission what they are contending and then we will
put on our evidence accordingly.

MR. RAMEY: "I think you are right, Mr. Hinkle.

Mr. Day, I think if you can ask this witness some general
questions, I think that is fine, but to expect him to go into
his axhibits and such at this time when we don't know what his
exhibits are, I think that is out of order.

MR. DAY: All righﬁ, sir, thank you.

0 (Mr, Day‘continuing.} Mr. Christianson, you have
made a study of this field,fwould ybu desdribe to the
Commission the oriéins or beaginnings or formations of this
reef? You may feel free to go back to the limit of time or
whatever time is appropriate.

A Well, let me make itﬂplain that I'm not a practicing
geologist although I have a geology degree, so ydu won't get
the kind of detailed testimony that you might out of a

geologist who has been practicing at that profession.
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Nevertheless, it is my understanding that the reef
was 2 coralin-type barrier reef. It has certain similar
chéracteristics with the reefs, as I understand it, that are

possibly being deposited in the Bahamas, although, of course,

' there are lots of differences but it was deposited under that

sort of conditions, as I understand it, that is deposited in
a shallow sea, coralin material, primarily iimestones at that

time, of course. I mean it developed into limestone as

geologic time went on and, of course, these are really animals

that build this reef and it is their shells that form the
framework of the reef. And with the geologic time there was
a subsidence. Of course, prior to»subsidence you had wave
action from the sea, the south side of the reef faced the
open sea apparently, the back or the north side of the reef
was a‘lagoonal area and again, this is probably somewhat
similar to scme of the reefs that are developing, perhaps

in the Bahamas and perhaps the Great Barrier keef of
Australia at the present time, but a shallow, reasonably -
shallow warm sea but with wave action working on the front
gide of the reef, wearing away some of the rock which
naturally drified down ¢the slope of the reef and was being
reworked fréquently. At any rate, after this period of time,

there was a time of subsidence and burial by younger sediments

Apparently then you began to have sluing and fracturing

throughout the rvef core, and as it was buried deeper, of cour

e,
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there wculd be more fractufing taking place and then a little

later on in the -~

Q What would that be due £o?
A  Due to probably locsl movement. There was subsidenc
going on, earth movements which could cause fracturing.
MR, BUELL: Excuse m'e/, Mr. Christianson. May it
please the Coﬁ;ission, this is all very inﬁeresting, Mr.
| Christiénson's opinion of thé origin of the Empire~Abo Pool
but based on the record that is before this Commission in this
de novo casé, there is no way in the worlésihis can be adverse
in any ﬁosition that Mr. Cox, the Applicant, has taken becéuse
_hé hasn't taken a position on it.
MR. LUCERO: Excuse me, Mr. Day, may I ask you
éome quéstions.
MR. DAY: Yes, sir.
MR, LUCERO: Have you talked;to this witness before?
MR. DAY: Yeé, sir.
MR. LUCERO: And have you seen any of his exhibits?
MR. DAY: Yes, sir.‘ .W
MR, LUCERO: Weli, what do you intend to prove by
showing that he is an adverse witness?

.

MR, DAY: Well, now that I can't go into specifics,

sir, he is just a witness, I suppose.

MR. HINKLE: If the Commission please, i‘ﬁhihk it

is entirely out of order.

|

:

e

|
|

|
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h 1 MR, LUCERO: You made him your witness by calling hin*,
“a
; ; 2| sir.,
o 3 MR. DAY: It is important for the Commission, I
L . | h 4 beiieva, to know how the reef was formed and I'll tie it --
, 5 | MR, BUELL: And again I tell the Commission, that is
‘ 't 6 not our burden. I think Mr. Day should proceed with his { |
B . 7l witnesses. In all probability Mr.b éhristianson will agree
,3 8 complete]& with you on the origin and birth of the Empire-aAbo
. v E %l Pool and will not be adverse in this position., We are lcoking
e 8% 10 ‘ |
; g E at this completely reversed.
s D o=
;‘_ e E,%Eg ”‘ | MR, DAY: It's my witness, sir,
: = SO I
d 5 N; EE;:%% 12 MR. LUCERO: Excuse me, sir, do you feel in your mincw,
: \ i ; :ég% Bl after having talked to him, if you have seen any of his
- ‘ N ' ,. ggéﬁ 14 exhibits or if you haven't, that‘you can bring all of what
’ | ~e ’% ;'; 13 you need to bring out a"nl far as your case is concerned through
- . - 3 16 " cross examination. You fi:ive free latitude.
e , ‘
i " MR. DAY: Mr, Lt;‘{;‘g:'fi, I feel that I'm on direct now "
f ' - Bl and all I'm doing is going‘f: into the origin of the field, how
- 19 it was formed, and thenai""ll tie it i.nto matters fartber down.
-§ o
f .s. ‘ 20 MR, LUCERO: Yes, sir, but up to this point you havexn't
£ | 2 shown that he is an adverse witnesé to wvour case, other than
| - 22 the fact that he is employed by one of the other parties.
X .a 2 MR, DAY: Well, sir, I'm calling him my witness. He{
VA 21 has i)een subpoened, or was at one time.
- 2 MR. HINKLE: I denr't remember who they subpoened and
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who they didn'§ but I remember that we discussed who would
appear here at the last hearing. As far as I know I do;;t
believe any of them have heen subpoenei for this hearing.

MR. BUELL: All of the witnesses have been subpoened
that have bkeen subpoened for the de novo Cara Sfil and this
is a contiﬁuation of\that,‘so they are still under your

subpoena. Accordinéﬁéo myh}ecdfds’Mr. Chriétianaon has never

ﬁeen subpoened.

MR. DAY: As requested just a moment ago, I will stay
with the general gquestions of the witness.

MR. LUCERO: Mr. Day, you are stating that you are
not calling‘him as an adverse witness but you are calling him
as a witness involving your case?

MR, DAY: Fof‘general questions, yes, sir.

MR. LUCERO: You don't have the opportunity to cross
examine him there. In other words, you withdréwryour s£a£emen1
that he is an adverse witness?

MR. DAY: Yes, sir.

MR. RAMEY: You may proceed.

MR, DAY: Thank you, sir.

Q 1"(Mr. bay continuihg.) We were talking about the
formation of the reef and it was being buried?

A That is correct.

o And you referred to tﬁe lagoon aresa in the front

reef. Wéuld this be then a lagoon atea‘or, do you call it¢ the

|

—m———
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back reef, would that he proper? And then your main reef
section and then where the ocean has hit, the wave action hit
the front of the reef, that would be the front of the reef?
A That is correct. |

Q Mr. Christianson, would this all be on 2 straight

o

hbrizcntal plane or woﬁﬁi}it vary?

A Well, the reef's building organisms'began, I'm sure,
on a base that was sloping toward a sea bottom, in a shallow
sea situation, sloping from the land to the north into the
basin toxthe sbuth.

Q Wh%ph would be the fore of your reemf?

A ﬁiézé, from the back reef to the fore reef and then
the feef organisms built up from a base that was undoubtedly
gently sloping from north to south, a typical sea bottom,

Q So that it would come like this, a peak here and
then slope down into the basin?

A Yes, you are speaking of the top of the reef, I'm
sure.

| Q mhe top of the reef arnd then coming down to --

A The general characteristics are a flatter dip on

o
the top of the reef from th t to the ncrth and a more

steep dip from the crest to the south or southerly direction.
Q . And then that is where it toes out?
A That's right.

Q Now, on what part of that formation iz the Cox Well?
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1 A Well, he's on the down dip fore rsef or the south

B 2 || edge of the reef development. | "

é ' - ' 3 o I see. The unit was formed, you said, inuactober 1,
- 4 19732
W | A mane.

:z - ) 6 Q And what kipﬁ of a unit maintenance is being done j

7 | on this field?
e |

8 A Excuse me?

9 ) Okay, your unit maintenance or your recovermcit {

C

87501

10 | today, sir?

11* A Well, we are attemptiny to take as much advantage |

e

12} as possible of the natural gravity drainage which is in effect

i3{ in the reservoir and that is by injacting some, well all of

General-Court Reporting Service
Phone (505) 982-9212

825 Calle Mcjia, No. 122, Santa Fe, New Mexico

14§ the available produced gas, after having bean moved through ﬁ

15 || the gas planta, which averages roughly sixty-five percent of

sid morrish reporting service

16 || tha produced gases, reinjected into the secondary gas <ap,
17 || which has developed at the top of the reef that you were
. | BT describing a moment ago and it is moving downward with the “
'19» oll moving ahead of the expanding secondary gas cap, taking

20 advaptage of the excellent vertical and horizontal and lateral
21 | communication that has been evidsnced from all types of field
22 || production history.

23 Q Mr. Christiancon, do you know of the ownership of

24 § the field, do you know how much Amoco and Arco own of this

T .

< || field?
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A_...  Roughly, yeé.

Q wWhat percentage is that?

A Oh, at the present time Arco has got thirty-four
point one four percent and Amoco, I believe, is about thirty-
four point oh,:seven percent of the totél unit participation.

Q That is a little over sixty—eigpt percent?

A | Correct.

Q Are you familiar with the drilling companies?

A Yes, s8ir, I am.

MR, DAY: No other questioné.

MR. RAMEY: ": Hinkle? |

MR. HINKLE: No, I think we will ‘bring all of this
out again in our direct examination.

MR, RAMEY: The witness may be excused.

(THEREUPON, the witness was excused.)

MR. DAY: 7f it please the Commission, we will call

Mr. Glenn Noell, that is N-o-e-1l-1,

W. GLENN NOELL

called as a witness, having been first duly sworn, was

examined and testifisd as follows:

DIRECT EXAMINATION

BY MR. DAY:

Q Would you state for the record your hame, please, si
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v 1 A My name is, the {nitial W., Glenn, G-l~-e-n-n,
m / 2 || N-o-e-1-1.
- 3 Q And whére do you live, Mr. Noell?
i 4 A pallas, Texas. ]
' :: . 5 R uow long have you 1ived there?
: - sl 7 A Apéroximately twenty years.
= 7 Q All right, sir, would you please tell the Commission
j: 8|l your educational vackground /and ‘your buéiness background?
oy 3 9 - A I have a Bachelor of Science from the University of
o » 'i § E 10| Ooklahoma in geological engineering, gfaduating in 1950.
< ‘,: Mg 3322 1" o From what school, 8ir? Lo
. 1 - %%g;é 12 L A The University of Oklahoma.
S ":. E:‘x;’é% 13 - Q. ‘what is your business an§ professional occupation?
R : .Eg %%é 14 A I spent about- six years /working for a natufal gas
he f«*—‘ ;og 15 || company and in 1957 I moved to Dallas, rexas, still working
K [}
j". % 16 || for the same c*o»mpany and I joined H. J. Gruy and Associates ‘
; 17 ! 4n 1961 and have been self-employed with them ever since.
R 18 . 0 six, in what capacity?
.- S 19 A I am a vice prasident in charge of reservoir and
‘ _ﬂ’ 20 ‘ evaluation studies.
‘ 3 MR, DAY: May the qualifications ‘of the witness \
. 22 | pe accepted by the Commission? | ‘ |
. 2 MR, RAMEY: Yes.
24 o (Mx. Day continuing.) Mr. Noeli, where does the

3

- - 25 | Gruy company have offices and what is their primary function, \
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d 1| business and occupation?

.; 2 A. —--We have offices in Dallas, Texas, Houston. Gruy 4
:x 3 “ Management, which manages oii and gas producing properties, ha#
N K o 4 | offices in Corpus Christi and we have an office of BOFES in

‘ N: 5 | New York City and one in Washington, D.C.

y . 6 Q And dJoes your company do any work outside of the

- 7 || State of Texas?
w; 8 A Yes,‘ gir. r
s 3 ) Q Would you tell the Commission what areas?
- ; g cz: 10 MR. BUELL: May it please the Commission, you all
) : aéé% 11| accepted this witgess's,qualif_ications as a petrolaum engineerﬂ
M g‘é‘gé 12 | Now the work that the other people in the Gruy firm do in
W - Egi% 13 || Texas or New Mexico or Arabia I don't think has any bearing
g m: § g%g 14| on his qualifications which have been accepted, so I move
. ;0%; 15 || that we get on with it.
- ) :é 16 MR, QAY :+ Thank you, I'll withdraw the question. |
,, . 17 ] Q (Mr, Day continuing.) I will as»;( you if the
- ; 18 || Gruy Company has had any opportunies to do any studies on the
- 19 || Empire-Abo Field in Eddy County, New Mexico.
- 20 A We represented Yates Petroleum COrpbration during
21 || the unitization procedures, mainly cn an adviscry';capacitya
hat 22 Q And have those records and studies of your company “
3 23 || been available to you?
24 A Yes, sir.
- 25 v And have you studied them?
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} ' . 1 A Yes, sir.
‘ | ‘..' 2 Q. And have you made other studies of the Empire-Abo
- M 4 A Yes, sir. - - - 4
- § 61 0 All right, sir, have you made any studies as to

. ‘ [ the o\il-water‘ contact levels points in the field?
j : T A We have pretty well accepted what the Unitizatibn

g || Committee has come up with as established the cil-water

g || contact,

© 3
it @ & ' ,
o E’ 8 10 Q Do you hav: any exhibits on this with you?
g )
18 EEN 1 A No, sir.
) - §§§§ 12 Q You don't have any plats in which you have made any
I 8852 |
M XAD
- »2.§,,-§ 13 | water studies?
38
B 3 -2 80‘5
§§Z.‘* 14 A We have some as far as water production. l
o o ] :
# gO® - .
" - % 15 Q. I stand corrected, you said water production.
: ® G
. ﬁ ‘ 17 Q May we see those exhibits?
18 MR, BUELL: May it please the Commission, may I
s 19 || inquire if he has a couple of these exhibits that he posted
Yo 20 || on the board for us so that we won't have to go over there
, 21 || and get between him and his witness to be looking at them?
- 22 ) MR, DAY: I appreciate that, Mr. Buell. Apparently
23 || what they have done is taken an Amoco prior exhibit and blown
24 || it up and made their own contours on it. You don't have any
= 25 | extras?
T
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’ 1 THE WITNESS: I don't have xny extras.
\: 2 MR. DAYs I apologize. Maybe during the recess I
L - 3| can get them reproduced at one of the blue print companies.
j ) SR 4 (THEREUPON, a discussion was held off
r~’ o N; 5 the record.)
T - 6 | MR. RAMEY: Mr. Hunker, how did you mark those
- '*‘ = 7 | exhibits?
:E 8 MR. HUNKER: I marked them DN-Four and DN-Five
- 3 9/l of Mr. Cox's.
’ -?é :é: 10 |l MR, RAMEY: Thank you.
” : ;’ég% 1 Q (Mr. pay contixiuing.) Mr. Noell, wouid you lcok
oo £ SO
) 4 §.§§§ 12| at what has been marked as Mr. Cox's DN-Four and is that a
ot Egg% . 13 isot ‘of your stud;es of thé "water production in September of
Lot 122 | 19737
£ 4 ?g g 18 A That is correct, on water production as well as oil
o § 16 || rates.
“: 17 Q All right, sir, and the next exhibit which has ;been
) :;? 18 | marked as Cox's DN-Five, is that a similar study but as of
— 19 | Ootober 1975? :
5 ; 20 A That is corregt.
= 21 Q All right, sir, Qou]d you show to the Commission
= 22 || the water production level or pcints on the first exhibit and
. 25 | what has occurred in the ‘ensuing two years? | 1 ‘ |
24 A Two things have occurred. | |
- 25 0 . Excuse me, Mr. Noell, feel free tc point.
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1

A rwo things have occurred, obviously, fronm September

: : 2l of '73 to october of 175, the oil rate on the unit, on a per

3

"" well basie, has jncreased by three times on a yper well basis.
: é w414 1¢ has had the effect of bringing more water in due to the
s
»‘ i ; 5 high rate, plus 3 partial watexr drive, 1 assune, and so that
t = - 61l yn essence what is happening is that it ig trve that the gas -
i 1 cap is coming down put by the same token, the water broduction
¢ "~ 8\ on the ;ower wells is increasing and moving‘northward.
.,,; o é 9 Q All right. gir, and what do you find in your: v
“ % 8% 10 comparison between 1973 with the amount of water produced in
] ;' ;%%g 1l .975, the amount of water produced?
- - %g%% 12 A Well, on certain welle it was not too significant,-
W = EEE e \ depending O how high styucturally you were. The way we have
- : B
i “,‘ \. T %gg‘ 1 contoured it, the over elll zexro water'producing -~ in other
- \ '% ‘é 5\ words, one that is producing waterxr free has increased from
- g 1° here to here, represented py this blue.
r ) = ‘ : T 1) All right, sir, you have heard the gestimony of
. . 18 “ the recycling of gas, approximately sixt§=fi‘.re percent of the
L «' 1 gas taken out and from your own studies of the field, would
- YL % you please state to the commission, in your opinion, what will
{ | 2' § nappen tc the production in the Cox well?
'; | : -7 2 .3 Well, the gas injection is onlyvpartially effective
ves 2 pecause they are only' injecting sixty~-four OF gixty-five
2 percent of the gas, SO this is going to allow, in the two
” 2 years that demonse;aeed this, that the weﬁer product#.on cn th




. H
- S . Page 27
A 1|l Cox well will continue to increase until finally it will becomﬁ
: -: 2 || uneconomical to produce it.
a o T - 3 Q All right, sir, will any oi}, be left behip’é’in the
. ; . 4 || Cox lease if the water comes through? ‘ -
{ : 5 | A, Yes, sir. |
PA . | - 6 Q All right, sir, then you havs gas here and water
‘ T 7 || here but you state, in your opinién, the watér will overtake
“; 8 || the Cox well?
-y 3 9 A That is correct.
j -?E’ cé 10 MR, DAY: We pass thg witnés-s at this time, may
\} ;égg 11| it please the Commission. ; |
7 - g‘gig 12 ff - MR, RAMEY: Any questions of this witness? Mr. Buel}?
'”} :gi% 13"I MR. BUELL: May it please the Commission, could
’ ‘; 'g gfé L3 A 4 ixiq_uire, Mr. Day passed the witness, may I inquire, does he
. , T - :;c,g 15 || intend to have more direct from this witness.
} *'{ = | :é 16 MR. DAY: I may have some rebuttal.
: “E 17 MR. BUELL: But as far as your direct is concerned
- ~ 18 || you are through with him, except for rebuttal? The reason I
= 19l asked, Mr. Day, I was going to recommend thaﬁ you go ahead and
) ° “: 20 || £inish all of your diivect with this witness and then we could
; 2t || cross examine him in one big swoop.
= \ iz . ¥R. DAY: I think at this time that is all of the :
- ?3 questions I have, Mr. Buell.
24
- 25 \
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-

N . CROSS_EXAMINATION

2 BY MR. BUELL:
- .“\ }.“ 3 Q Mr. Noell, my name is Guy Buell, I represent Amoco

e \\;5 4 !l Production Company and I'm a lawyer, not an engineer or a

’ " rE 5| geologist, I hope you will be patient with me as I stumble
ey i 6| and fall along.
- LT ; |
i A - 7 I understand you to say that your company had

8 || represented Yates during the unit negotiations?

15 || Gruy Company employee that was assigned to represent Mr. Yates

3 9 A Yes, that is correct.
@ » . .
-E 8 10 o] Then I understand you to say that you had looked
@ 3= . B
;§§o. 1| at the record, the file that your company had built up during
-= .?c)'§ ‘
‘§§‘;§ 12|l the representation of Mr. Yates?
gidg |
= iage 13 A That is correct.
= S ¢ v
CR
§§§,§ 14 Q I would take it by that then that you were not the
g°z
s -] o
.E 3
g

16 || during that unitization endeavor?
17 A -We operate mainly as a team and so in saying that

18 || only onéiperson was involved is a misnomer. I have 1ooked at
19§ the Empire-Abo at the current time that Mr. Garb was represent

20| ing him. I d4id not take an active part in it at that time.

21 Q You were not a member of the Gruy Company team that

22 || represiented Mr. Yates?

N9 - . T U PR R .
b l - B LIALT D A EAYITe -

24 Q All right, sir, you said that you had made other

%5 || gtudies, would you mind detailing them for the record so that
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b : bt 1 the Commission will have a complete overview of your

- i 7

2 || qualifications in this particular area?

SN 3 A We have looked at, and when I say "we" I'm talking

-

;o 4 || about Gruy and Assoclates.

';}7- (3 .

[ I would rather hear what you have done, Mr. Noell,

P3|
(4,1

o 6/l if you don't mind, I think that is what the Commissioners will

i1

_ = 7l be interested in. What have you done by way of reservoir

g8 || engineering studies in the Empiré'—Abo Pool.

i

e s 9 A We have . ooked at it in respect to Mr. Cox's request
*: .g z 10 “ 0  In other words, this is you; your, you as a person,
: : igéz i1 || your first exposure to the Empire-Abo Pool?
£J x ﬂ §“§§§ 12 A The Fmpire~Abo, ves. |
; _ , ”‘ ggg% 13 0 ‘All right, sir, based on your testimony with regard
] ’ ;§ 'E :g,i;é 14 || to Exhibits Number Fouri;“land Five, you didn't say, but I would
- M4 - ;‘0::-,; 15 | have to infer from what you imply that you fee}\\t}at the Cox
- ) § 16 || deviated well is completed in the Empire«Abo Pool
i 17 A I think it's in the reef, yes, sir. i
: . 18 Q. You :ealize that in a prior Examinex Hearing Mr. Cox"
- 19 || has testified that it was separate and apart and not in V
20 cormunication with the Empire-Abo Pool reservoir, are you
21 | aware of that?
- 22‘! A I'm aware that is what he testified. Our contention

23| is that it‘ is in a different stringer but still within the I

-

24 | reef complex.

- ‘ 25 0 Well, does.your cursury gtudy of the Empire—Abo Pool
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reveal to you that the Empire-Abo reservoir itself oriyinally
is composed of different stringers?

MR. DAY: If the Commission please, we do object to

——

the adjective "cursory”. I don't know that it has been

established that they made a cursury examination of the recordsl

MR. BUELL: Mr. Day is right. 1I'n in error there
and I would like to retract the word "cursory" and I'm going
to ask Mr. Noell to detail the depth éf his engineering
analysis and study of the Empire-Abo reservoir,

A We established from the available logs around Mr,
Cox's well that correlztion between porosity zones is almost
impossible.

o (Mr. Buell continuing.) You limited your study to

the area of Mx. céx’s lease? m

A In general to that area that your map here indicatgs,
yes. | | )

0 Now,4thié is Oniy a small porticn of the Empire-Abo
reservoir?

A I realize that.

Q You have not made a study of the Fmpire~Abo reservoi

A Only going through tﬁe racords that the unit was
formed on.

Q You wouldn't call that a study, would ybu, Mr., Noell,

a detailed engineering study, reviewing the records that some

other man prepared? . ' . ‘
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A Well, in our work you have'to sometimés. I just
got through coming back from Great Britain where I evaluated
a billion barrel reservoir on somebody else's work, so I
have to take and put common sense and logic to Qhat I see and
go frém there because we work from data that is not self-
derived, it has come from public recérds, come from ouxr own i
records, XYZ company and we try to assimiiate them and put theﬁ
all together to make a complete picture. |

Q You feel that your revigﬁ of material that was
accunulated by someone else(with your firm, your review of
that material was an engineering study in depth performed Ly
you?

A Under the time that I was given to do it, yes, sir.

Q When did you start?

A, | Oﬂ; twéfand~a—ha1f weeks ago, (
Q When, I'm sorry.

A About two~and—afhalf weeks ago. i

Q So, you think that wighin the time ffame that you
had to work in that you rave made a detalled esnginzering
stﬁdy?

A I have done a two-and-a-half week detailed study,
ves, sir.

¢  Let me ask you this: What is the significaice of

vour Exhibit Four and Five with respect to the subject matter T

of this hearing?
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{ A lIt sho&s me but based on, I have read the testimony
2 || presented by other people here and it shows me that it was

‘; 3 | inferred that the gas cap was going to drive oil down onto

4 | Mr. Cox's lease and I'm attempting to demonstrate that{thaé\

! 5| 18 not going to occur, that actually water production is going
¥4~ 6.l to flood his well out before that gas has any material effect
| 7 || on oil recovery.

8‘ é ‘Let me ask you this: Have you m#de a detailed study

gl in the area of the Empire-Abo Pool reservoir in which the Cox

7501

i
- .g E 10 || lease is"locatedvas to the extent of the aguifir in that area?
Z ~
«, iéé‘; 11 A I'm going on record as saying it ié probably pretty
: - g‘gﬁé 12 | limited. |
) . = ﬁgi% ~ 13 Q Let me ask you this: Your study revealed to you
: ; g %;‘;g 14 || that it is vexy limited,; is that correct?
? o .:°§ 15 A That is correct. This is based on some of the other
- . é 16 || Abo reefs mainly that Y have‘studied.
. f"? 17 0 So, even though, based‘on'your own study and
o - : 18 || determination andkybur comparison of the Empire-Abo reef with
~ 19 other reefs with which you are familiar, that this” aquifer
. ; 20 i 18 of a very limited extent, vou feel that Mr. Cox's completion
;i'r } ) 21 ]| 18 going to be watered out? o
- 22 A Yes, gir.

231 . 1} And in view of that, now you are aware where he is
24 || completed, aren't ybu, with respect to the geographical

25 | confines of his lease?
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; 1 A Yes,f six.
m 2 0 °  Roughly, I may be off a littie, Mr. Noell, bu;:
" ‘~_~‘ ’ Kl roughly sixty feet from the north line and nine feet from
\ | ” 4l his west line? _, o
'Iji 5 A Yes, sir, I'm awar;e of that:-
2 o 6 0  And when do you thin‘k that well is going to be
' » . 7 || watered out?
“: 8 A Well, it hésn't been allowed to produce long enough
b g 91 to say for sure but as of October '75 it was making eleven
: ,-. &
- e g : ’% 82 10 | hundred and ninety-five barrels of oil and thirty-two
L w ;%;E " { hundred and forty-four barrels of water in a short time. In
* ".‘";* g "‘n; Egg% 12 ’ other words, that well is going to have a short life, Zat's )
’ “,:ﬂ ;é:% 13 put it that way, if it is allowed to prodgce.
~, ) ,,,: '§ g;‘:i 14 Q Mr. Noell, I'm very poor at 'math, what percent water
ol t kS
‘ *H "g % S sut is that?
T 2 16 A Approximately twenty percent.
L ‘__: Ll Q Thirty~two hundred and forty-four barrels of water
T ] 18 | and not quite twelve hu;\dred barrels of oil is ten or ¢wenty
- 19 || percent water cut?
o ’T - 20 A ﬁo, about eighty percent, I'm sorry, I did this
| @ backwards.
- 22 Y Would that not reveal to you, Mr. Noell, as a very
,..‘ 23 experienced reservoir engineer, that the Cox zone' or reservoirj
240 1111 call it, the zone in which Mr. Cox has complei:ed, is of a%
- % extremely limited areal extent in the northwest portion of
J
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his lease?

“

A The uhit assigned fourteen acres to the lease.

Q But I'm interested in your opinion, Mx. ﬂceil,iyeL
are the expert.

A It is completed léw structurally for one thing and
80 this is going to enhance the water production.

Q I realize that, in fact, he has only apparently foux
feet of efﬁective porcsity, is ;héé’correct?

A T would give it a little more than that.

Q Roughly four or maybe a 1ittle more in your view?

He has completed as high as he can complete it in that stringeqf

A He attempted to complete in the same zone as the
‘west offset and was not able to make a well in those particula$
correlative zones, obviously it is showing that there was
not commuhicgﬁion between the #-16 and his well.

0. Mr., Noell, again we are looking at a well that is
sixty fset from the north line, nine feet from the west line, S
tucked right up there in the northwest corner of the lease,
ﬁaking eighty percent water, I'm going to ask you again, in
your opinion, does that not indicate to you, as a reservoir
engineer, that this four-foot zone that Mr. Cox has completed j
in, is of exttemely limited areal extent under the Cox lease?

A That is correct,

Q And has your study been detailed enough that you “

can tell me how many acxraes you think are productive in this
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Cox zona, under the Cox lease, has your study been that
detailed?
A We have taken what the Commission has said as being
productive of foutteen aores.
Q | That is not the Commission, you are gcing back to
the Unit Comnmittee. Lét's forget about that, I'm asking vou.
- A I would@ suggest that there is at least that much;

although we really don't have a control to establish that.

S

Q You'va got a well completh in a four-foot zone of

porosity, give or take a 1little, cuttihg eighty percent water

after a very short period of production and you say you as a

reservolr engineer do not have enough data to determine the \
areal extent of that reservoir?

A That's éight.

Q Under the Cox lease?

A That's correct.

Q Was your study detailed enough that you could
estimate in your opinton, based on your obseé;ance of the
performance of this G;il, knowirg that it is tucked into the
northwest corner, just about as close as it can get,ucutting
elghty percent salt water, couldn't you estimate tha£ it has
productive acres of maybe two-and~a-half or three?

A Well, we are lacking the information onithe dry
hole to the scuth.

Q T was coming to that. I'm glad you brought it up.
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1 What information are you lacking on the Amoco Diamond Federal
N: 2 Il well?
8 » - — 3 A All we have was a log. We did not have any well
- = 4l tests if there were any performed. We do see remnants of the
' :E 5 reef down there.
e | e 6 Q Mr. Noell, you are aware, are you not, that at the
"4’ 7|l time Amoco drilled this piamond Federal Well that Mr. Cox
—: 8} owned the Empire~Abo rights under that well?
“ ?’3 9 A That's right,
& %"é o 0 So I'll guarantee you that we didn‘t touch the Abo.
: i%gg 11 1 But you think you see a remnant in the Amoco Diamond Federal
. gggg 12 No. 1 of the four foot of porcsity in the Cox well?
4 ;ggég 13 A T c#n't say it's the same porosity zone, no.
,‘ :: .GE, E_z:.é 14 0 You are also aware of the fact, are you not, that
( -4 'g % 15 ! we furnished Mr. Cox, under subpoena " the samples on the
- g 16} piamond Féderal through the Empire-Abo reef, are you aware
| _: 17| of that?
s 18 A Ve didn't see it.
- 19 Q All right, sir, do you feel yoﬁr daf;a is a little
“ 20§ lacking on the Amoco Diamond Federal well, let's go back
.: 21 | uyp here to your client's lease. Were you titled on any
= 22| gata on the randomly drilled No. 1 and the randomly drilied
2| Well wo. 22 |
, 24 A We had access to that information.
- % o Based on your study of these data, 4id you find




sid moirish reporting service

‘ Gen:ral Court Reporting Service
825 Calle Mejia, No. 122, Santa Fe, New Mexico 87501

Phone (505) 982-9212

10
1

12
13
i4
15
16
17

18
19
20
21

22

23
24

25

‘out of his direct and he talked about the fact that oil

Page 37

that the Cox four-foot porosity stringer was present either
in the o0ld No. 1 or the No. 27
" A I don't remember right now that test, I don't recall

it. I don't think it went deep enough to catch that other

stringer.

0 Would you like to check with him now or is your
other colleague going to be a witneés; am I invading your

el

field here?

MR, BUELL: So I can avoid that, Mr. Day, could you
kind of tell me what he might ~- ser so I won't --
MR. DAY: Probably he will go into that and you can

cross examine him on those portions or those questions that

MR. BUELL: Well, I'm trying not to take Mr., Noell

withdrawals are increasing you all's water‘production and it
will water your well out, so I think I can go into that, I
think that is a fair cros; exanination and what I'm trying to
arrive at «s the extent of this reservoir in the Cox zone, in
the deviated completion, that after just a few months of
production is cutting eighty percent salt water.

A, That's corract.

1) (Mr. Buell continuing.) Now, did you look, since

you made this study, this is your evidence, this is your
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T testimony, did you look at the data furnished you on the

2| ramdomly driiled Well No. 1 and randomly drilled Well No. 2

| - 3 to try to determine whether or not the Cox zone extended that

u  ;> 7 4| far? If you didn’'t, just say, “No, I didn't even look at thos%

% : 51 wells."

55»4 : 6 A I'm trying to recall. To my krowledge, neither ore

f; _  ‘ K;i ) L of those wells went deeb enough"to test the zone that he is

bg;:hif_'y;ﬂ ; Lo | 8 coﬁpleted in in the deviated hole.

3 : 9 0. So, if I tell you that both of these wells went

10 | deep enough to go through the vertical intexrval in which the L

M| Cox deviated well is completed, would that indicate to you

=
P
Q ©
.‘Ei 8
b4
§=
) @ § 2o
_F%-‘ I » go‘;zg
| g a4 12
. 8. gg& that your study has been somewhat less than complete?
\ ~ N -~
Tee o . @ %AZ |
: Ge T _: 522’ 13 A That would indicate to me that that reservoir
T . e ® O™ 8
' f ‘= igE :
% H §§m 141 extends that far down to the Cox No. 1 and 2 undeviated wells.
g20o% , o _
- B g 15 Q But you have not made a study of those two wellis?
1 ® O : ’
o 8 16 A Yes, sir.
- 17 Q You have made a study?
: : 18 A- Yes.

19 " Q  But you don't know if the wells are driiled deeply |
-~ 20 enough to cover it. I'm trying not to be argumentive but I
21 | will have to admit --

B 2_2 THE WITNESS: Off the recoi‘d and just ask him. Did

Bl those two wells go deep enough to test that zone. To my

2 -knowledge it didn't.

MR, LUCERO: You are having a élight conversation
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- 1 over here; 1f you want to call any witnesses, call them,
m 2| swear them in.
L ' o | 3 A I'm going to say it right now and I stand corrected,
5 " . 4l if when he gets on the stand, to my knowledge the Cox 1 and
, ? 5| 2 undeviated wells did not go deep enough to see the zone he
1 : LR 6] is completed in in the deviated hole.
f' = 7 o} And if his testirony is thaé they do, or other
S - : 8| testimony »is thét théy 5'iio, and that is proven ‘up, then your-
L~ g 9 | study was somewhat incomplete with respect tc those wells?
% .,%: 10 » MR, DAY: May it please the Coxrfmissiﬁn,’ that is a
| ‘} ;%EE 1t | hypothetical question at this point. He is testifyigg of his
~ -y §§§§ 12| own knowledge. There has been nothing in the record at this
_g 4 Egg% 13 -point to show, other than Mr. Buell's statement that the
SeE _: 'g E»E‘% i4 ) other wells went deep endugh =C togt thore same correlative
E E°2 15 ||
. - zones.
- E
T "8 16 MR. RAMEY: That is correct, Mr. Buell.
) 17  MR. BUELL: All right, sir. '
: ' 181 Q {(Mr. Buell continuing.) Assume for the purpose of this
- 19 “ question that not only your witness but other witnesses will
. 20| testify, that randomly drilled No. 1 and No. 2 did go deep
’_,{}._j . : 21 enough to penetrate the correlative interval in which't\he Cox
- 22 | deviated well is completed and that, as you are aware, both
_ 23 || of these wells have beer plugged and abandoned, or are you awafe
24 | of that?
= 25 A Yes, >sir.
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0 All right, sir, assuming for the purpose of this
question, that they do go Geep enoﬁgh to encounter that

correlative interval, would that not indicate to you that

'the:entire Cox reservolir under the Cox lease has to be found

between the bottom-hole location of randomly drilled No. 2
and the deviated Cox Well?

MR, DAY: I submit to the Commission that'ir the

same quastion. he is just rephrasing it in different language.

MR. BUELL: I had asked him to assume.

A Okay, I'm going to assume one %hing, it could go
at least that far. The reservoir can extend at least tc the
Cox 1 and 2.

0 Yéi!'(Mr. Buell continuing.) Let me ask you this,
Mr. Hoell, in your 5étaiied study of the Empire-Abo Pool and
the area that is shown on your Exﬁjbit Four and Five, have vou
gone back ﬁnd investigated and found where edge wells woﬁld
have a rather large percentage watar cut and then with
production that water cut would decrease?

A In a few instances, yes.

1] But that doesn't affect your judgment in saying
that the Cox well is going to water out?-

A Not with only four to six feet perforated. 7The
reason that the water:production would drop on an edge well
is that it would be perforated in more than one stringor and

possibly if it is completed, the water that was in one stringe

AR}
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that was making the water.

Q I think I asked you eaxlier, I don't recall the
answexr, let me ask you again. Based on your.study which is
refieéﬁed by Exhibits Four and Five, how long a life do .you
give the deviated Cox well?

A I can't answer that because I don't know what th;
allowable will be.

S Assumning that the current conditions continue,
the conditions‘under which this well has produced since it
was éompleted, because that is the amount of production your
data is based on.

A Is that assumin§ a’fifty barrel a day allowable?

Q My memory tells me that>€ﬁé Cox well has been
producing thirty-five since completion. I could be wrong.
You don't kﬁo& what it has been produéing?

A It was thirty-five and’ then they raised it to
fifty, was my understanding.

0 I'm not intimately familiar with the producing

rate of the Cox well and I assume you are,

a, It is too short really.
o} You can't make a prediction?
A That's right.

MR. BUELL: May it please the Commission, that's

all I have. Thank you, Mr. Hoell.
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- 1 CROSS EXAM. HATION
) h: 2 DY MR. RAMEY:
i ~ .3 ' 0. . Mr. Necell, do you have any production history on
N . 4 this well?
Lo . i
"4 E §: » 5 A Yes, sir. 1It‘s just a few months is all it is. |
 .~;-" w t - 6 S Would you mind giving that to the Commission, please?
S T I ,
b,h ) o i 71 T believe the well started producing in August?
e ‘: 8 ‘ MR, COX: September 7th, sir.
« N § \ g 9 0 (Mr. Ramey continuing.} It started producing
. { -g :% '10 September 7th? This exhibit indicates that the well.has
< ? ? iégg 11 | been producing roughly forty barrels a day since. Has the
et ﬂ 1: gggg 12| water pfoduction increased appreciably during that time
o, ": ) %égg 13|l except for a shut-in period here? Do you wish to refer to
’ ‘ " & 2;5 14 ]l the exhibit, Mr. Noell?
" ESE |
ys ..g‘ ?.; 15 “ A Yes, please.
b 3 16 0. Ii appears to me that when the well is shut down
i i: 17 || the water production increases?
*':g 18 A That is correct. This is the production that has
- Ieh been produced on the dev.;'_a'ted well. ‘The cum. produétion on %
; ”" 20/ the No. 1 undeviated well was approximate}y, I'm goi;lg to
21 say five thousand barrels before they plugged and abandoned it{
» 7 22 0. But there is no indication from this chart that
. 23 || you have here that the well is watering out, so to speak.
24i It looks like the operator has been able to maintain a fairly
- 25 level production rate of oil.
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§;* | 1 Q Until you shut it in and then the water increases
‘ ”.; 2 || and hopefully, we don't have enough data, it will come back
- 31| down to this original curve, at least we hope for awhile
P : a | there.
O 5 MR, RAMEY: Thank you., Would you mark that as
= 6 | Exhibit Number DN-Six and subnmit it, please.
- 7 Mr. Hinkle, do you have a question?
'ﬁ’“s '3 MR, HINRLE: Yeg; T have two or three.
. 2 9
. ® &
il é 8 10 , CROSS EXAMINATION
»
- QL= U ’
; e 11| BY MR, HINKLE:
: M‘gzg
= I
. é‘g‘;g 12 Q Mr. Noell, are you familiar with the water productioﬁ
Q.
¥ N o
- E‘gg-a 13 || £rom the well which offset the Cox lease and are within the
[~ o
. ® 075 ‘
E§2= 14 || Empire-Abo Unit?
- e 3d
g§90%.
"y z i5 A Yes, sir.
;v: os E
~ 8 16 o And you analyzed these in connaction with your
B 17 || study? '
18 A Yes, sir,
- 19 Q- Did you find that the water production in those
: 20J wells was formerly more than it is at the present time?
21 A It is more, comparing it to September of '73 than
Q - 22|l it is to October of '75.
- . 23 Q Are you saying that it was more then than it is
24 | now?
- 2% A No, it is more now in October of '75 than it was
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in September of '73.

1 Are you sure of that fact?
A On basically ail wells, ves, sir.
0 Isn't it a fact that the water rate in the past has
been higher in these wells than it is at the present time?
MR, DAY: "By these wells," could you be a little
more apecific, Mr. Hinkle, "these’welis“ being which wells?
MR, HINRLE: The offset wells of the Cox lease
which are within the Empire-Abo Unit.

MR. DAY: Do you wish to go into specific wells?

MR. HINKLE: No,., all of the offset wells.

A Well, water production from the M-1l6 as of September
'73‘was approximately eight hundred and ninety-six barrels.
As of Ociober 1975 it was twenty-one, ninety-eight barrels
of water.
0 (Mr. Hinkle continuing.fi What about before 19737
Is it a fact that some of those wells were making more water

before '73 than they are at the present time?

MR, DAY: That would be before the unit, Mr. Hinkle?
MR, HINKLE: Yes, it would.
A I can't answer that.
Q (Mr. Hinkle continuing.) Now, your testimony, I
believe, was to the effect that Mr. Cox's well i3 going to be

watered out e%entually from the migration of water up atfuctur%

from the reef to his well, is that right?"
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1 | A That is correct.

2 & = Well, now, are you saying in effect that the oil

3| which Mr. Cox is now broducing is aleo coming along from the
4 || upper part of the reef and jl;he unit to his wells?

5 A Would you repsat that?

’~“=‘ ot f \ 6 0. Are you saying in effect that the oil which ¥s being

peeq
i

7 || produced from Mr. Cox's well is also éomf.ng from the Empire-Ab

. - “” | gl reef wh.fch is within the EmpireTAbo unit? You said the water
>w 3 o | is coming from there, now, is the oil coming from there?
- . % :3; 10 A At least the stringer that he perforated in, yes,
o 3 %‘E;N | sir.
*g §§§ 12 Q S0 you admit that there is migration of oil from
,,:_ - E%ig 13 || the Empire-~Abo Unit area to Mr. Cox‘'s well?
- ~g
R g %%5 14 A No, sir, I didn't say that. T safd the water
i 8 5d .
| . - .;(g 15 || was coming from the south, moving to the nokth. As I say,
_, T~ ~ é 16| 1t is kind of hard to tell for sure but I would assume that
' . .17 J most of the oil that Mr. Cox is producing in the short time
. i8 || he has produced it is coming from his lease and if the water
Co= 19 | continues to move northward, definitely he will not get any
20 | of the oil that is under the Empire-Abo Unit.
v 21 Q How -much area of Mr. Cox's lease are yoi:: talking
’ - 22 {| ebout that it could come from?
1 23 A We are back to Mr. Buell's question. I don't

24 || think we have enough control to really say.

- 25 Q Two~and-a~half or three acres?
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A Well, all I.can séy, the Unit agreed it was
fourteen. p

Q Well, if it were fourteen, has the oil in place
already been produced on Mr., Cox's lease?

A Not to my knowledge,

Q In your opinion, would Mr. Cox's well, which is
eight feet from the Unit line, drain Any oil from the Empire-
Abo Unit area?

A Wa will have cross sections that have heen prepared
that is going to show that there is poor communication from
well to well. You cannot correlate from well to wéf;iand
it's on testimony already, so it is ocur opinion that the
Cox well is not perforated in the same porosity streak as
the M-16, Bay is.

Q In your study have you found that there is good
vertical ;nd horizontal communications throughout the reef

area?

Tk l-To
In scme p

kg

Q I'm talking about -~
A

I don't think you can make a statement that it is

a homogeneous reef and it is all inter-connected. - I think

we have several things we are going to demonstrate which will
prove that they aren't.
Q Generally speaking there is good communication

horizontally and vertically throughout the reef area, is that
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1 | right? Wasn't that found to be a fact by the Engineering
2 || Committee who made a study preparatory to unitization. You
. 3|l said you represented the Yates in connection with that.

4 A Well, it is strictly my opinion, I do not think

giigg_"zi? : 5| there is that good of communication?

e T 6 MR. HINKLE: That's all.

' B ‘ . .

}Ml" ; EET 7 MR. RAMEY: Any other questions? Mr. Stamets?
’ . ~'- 8

9 | :‘ CROSS EXAMINATION

; 3 § o 1 1 Mr. Noelil, is the Cox well in communication with the
. . g g 12'{| Empire-Abo Unit reservoir?
* ! v g~
T g % 13 A I'm unable to answer that for sure.
o= g L
': 3 £ 14 G Wall, now: ‘to an earlier question you indicated

sid morrish reporting service
825 Calle Mejia, No, 122, Santa Fe, New Mexico 87501

15 | that the production from the Empire-Abo Pool Unit wouid cause
16 || water to influx into the area of the Cox well and if the Cox
17 || well is not in communication with the Empire-Aboc Unit, why

is would production froﬁ the Fmpire~-Abo Unit affect the Cox well?
- , 19 A There again, like I su«y, there are places where

20 {| there is good communication and there are places where

21 || there aren't.

- 22 Q I would like for you to answer the question. In you1
o 23 || opinion, is the Cox well connacted wiﬁh the Empire-Abo Unit

24 )l or is it not?

- 25 A I'm going to go on record as sayin§ it is not.
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- | 1 Q It ies not?
L
2 A Right.
s 3 Q What about your earlier respﬁnsé that production o
4| from the unit would affect the Cox well, was that in error?
/ ' ) " 5 A No, sir.

& . o a - ‘ 6 | 0 Ng_. sir? Well, then can you explain the two

ﬁ : ﬂ = 7 dian;etrically oppoéed pieces of testixﬁony?

P:* N ‘ j _ ro8 A It may be connacted iﬁ a well three mile away so
-& ) - g 9 that you are getting the effect by the higher rate of oil
ey - ’g ;g 0| production coming out of the Unit is affecting the water

b g : ;%EE "' | production coming from the base of the reef.

ﬁ ‘“ A gggg "? " N Q Well, if it is in communication three miles away,

i.fi * *f.-:l.f,.,c, | o ;E;% 131l then it is in conggn'ication?

Ii SR ‘ y‘: o .g Eif 14 a That's (;orreci:.

P ﬁ’ ‘ «, o - -; g 15 Q 30 your testimony now is thét the Cox well is in

“ N - g ’SL communication with the Empire-Abo Unit reservoir?

; ..4 17 ' A I would probably have to admit that in some places
[ T Bl 1t is, yes.

- 18 o Thank you.

. “ 20 A I do not think it is around the wells that are

. ; 21 | offsetting him, so consequently without --
e 22 0 That's all I needed. Thank you very much.
i ‘ 23
, -
2 RECROSS EXAMINATION
- 2| BY MR. RAMEY:
!

k.
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Mr. Noell, let's go back to the Cox well. Are you

familiar with how this well is producing?

A It's on & pPump.

Q It's on a pump? Is it pumbing a£ capacity?

A No, sir.

Q Could;a larger pump be put in and perhaps more oil

and more water be produced?
A . It is my understanding; yas.
Q Do you have any ideé what the capacity of this
well would be with a larger pump? |
A We haven't made well tests on it but as T understand

it, it has the capacity to produce approximately a hundred

and thirty barrels of oll a day.

- - —- asenAP

MR, nnmnxi- mhank vou.
MR, DAY: I have a few questions.
' MR. RAMEY: Mr. Day.

yFNTRECT EXAMINATION

BY MR. DP:X!
o L;’Ar. Noell, you have made other Abo reef studies?
A Yes, sir.
143 Is the Gruy Company on £he mailing list of the
uUnit, the Empire-Abo Field Unit?

A I believe 80O.

Q All right, and in your study you have also referred
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to some of the 0il Consorvation Commission's own records in
their own office?

A Yes, sir,

Q All right, sir, didlyou state earlier that in your

opinion some of the reef is in the Amocsc Diairond Federal well?

A It is our opinion that there is a remnaﬁt there, yes

Q  All right.

MR, DAY: Before I fofge£ it, may I submit these
two exhibits and the one that the Commission asked to be
iatrodured? We submit those exhibits to the record.

MR, RAMEY: Yes, they will be admitted.

(THEREUPON, Applicants Exhibits DN-Four,

DN~-Five and DN-Six were admitted jinto

evidence. ) o ) ’

Q (Mr. Day continuing.! You were talking about
allowakbles with the Commission in response to some questions
asked by Mr. Buell, &o you hava any suggestions of what would
be & fair allowable to be granted to this well?

A Yes, 8ir, I performed several parameters which may ‘
or may not have validity to them, but I think they do. It is
cbvious that the pazticipation factor if he went into the
unit would make the well non~commercial.

Q What are your suggested allowables?

A We have come up with two cases, one based strictly

on acreage and taking into account what the offset wells are
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1 || produeing.

. 2 o All vight, sir, what acreage have you taken into
i_f 3 || account?
ﬁ . ; 4 A We have givan the L-16 forty acres, L-17 forty
if;f,'f, o ﬁj? 5| acres, the M~16 twenty-four acres. '
ot S 6 0 Excuse me, the M-16 is the west offset, the L-16

e | o 7| 18 the northwest offset and the L-17 is the north offset?

8 A I believe that is correct. And then they have

oo - | 9 | assigned fourteen acres to the Cox tract. ’ A

15 || month I had, the production from the total of the three offsat

3
Wy
- ; o =
-E .g 10 Q Where did you secure these figures of acres?
= 8 $= S
) . °°§§N N A These have come from the Empire-Abo unit acreement.
~ 553 12 Q From the unit itself. Continue please.
. i K N [~ ¥ e&’“ -
R - ® %ng ) .
RN ,:~§§%' 13 A If you do it strictly on acreage then, if you go
T . & O 8 : o :
it ‘S o8 . . . . L e ~ e - .
. S \g 5;“ i4 | back to the October '75 monthly production which is the latest
- -l
_: =
L]
.’.7’ g
g
o0

16| wells is thirty thousand, four hundred and forty-two barrels.
17 Q All right, sir.

“ A So just by mathematical calculations, fourteen
19| divided by a hundred and eighteen, which is the total acreage
20 || under the four tracts in question, times the tﬁirty'thousand, |
21 § four hundred and forty-two barrels, you come up with an

22 | allowable of thirty-six hundred and twelve barrels per month

23 || which equates to a hundéred and seventeen barrels per day.

249 .Q All right, then, in brief you are taking the Cox

25 || tract of fourteen acres, which was what the unit assigned to if,




Eadd

i

e

feuw i

sid morrish reporting service

General Court Reporting Service
825 Calle Mejia, No, 122, Santa Fe, New Mexico 87501

Phone (505) 982-9212

10
1

12

13

-
4

15

16

17

18

19

20

21

22

23

24

25

Page_ 82

the unit assignment of other acreage to the adjacent wells,
the produotion of the adjacent wells, are you taking the
fourteen acres from the total of a hundred and eighteen
acres, times the daily’production, monthly production and
you come up with your fourteen, one hundred and eighieen times
that to come up with your one hundred and.seventeen barrels
a day of oii? |

R h Tﬁét's cofrect.

Q Do you huve any other app;oaches?

A Another way to do it would be to do it on gross
acre feet.

1} Are these égain from the Unit?

A, These ars again taken from the Unit, The L-16 has
reported ten thousand six hundred and sixty-five gross

acre feet of oil column. The L-17} fifteen thousand, five

“hundred and sixty-nine. The M-16 has two“thouaand,vnine

hdndred and eleven. The Cox tract, according to the Unit heas
two thousand, six hundred and eighty~five gross acre feet of
0il column. If you ratio that in the same manner as we did
on the firset case, y.u get about =--

0 That would be the numker of acres in the Cox tract,
the total?

A The number of acre feet in the Cox, gross acre feet
in the Cox tract compared to the total of the three offset.

You get approximately eight percent of gross pay oil column




b
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i 1| in the cox tract.
’m 2 Q 2nd tixﬁ;s production, what would that be?
i - .3 A Times current production would give a monthly rate
‘;{" 4 | of two thousand, five hundred and sixty-six, or approximately -
: :._ \ ; ‘; 5" eighty-three barrels a day.
"__‘ 6 “ Q That would be only eighty-three barrels of oil
» (; =l 7| a day? |
' 8 1 A That's right.
. 3 9 MR. DAY: Thank you. No other questions.
. % E 10 MR. RAMEY: Mr. Noell, let me ask you one question.
o i%gm 1 |
= &g‘;g 12 RECROSS EXAMINATION
. gidg
_; §§§ 13| BY MR, RAMEY;
‘ ; 'g §§§ 14 Q Tc go back, you stated earlier that approximately
- s ;Ug 15 | sixty-five percent of the gas that is withdrawvn from the
i -]
- é 116 reservoir is re-injected?
# i7 A That is correct.,
o 18 Ii 1 What would he the affect 1f more gas were added,
S - 19' say enough gas to realize a ze—fo decline in reservoir pressure|
q_ 20 || what would be the effect of the water movement?
Ty 21 A I think if; would tend to hinder it, I don't know
- 22‘ that it would necessarily stop it.‘ You would have to probably
u_ 23 | at this stage of the game over-inject much ‘more than the
e 24 || hundred percent of the produé:ed gas in order to affect any
o 25 | gtopping of the water flowing to the north.

—————
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BY MR. BUELL:
Q Mr.

and I believe

RAMEY 3

Thank you.

 Page_____

n
-

Mrx.

RECROSS EXAMINATION

the unitization studies, is that correct?

A That's correct.

Q I believe_we established earlier

examination of you that you had

A That is correct.

of productive acrsage and acre

not made a

&~ &
v -

Q

-

"
1]
O

'51
[
>

feet.

Buell?

Noell, I fdllowed your testimony very closely
that the two reccimended allowables that you

‘made for the Cox well were based on the data you took from

in my cross

detailed study of

You told me

hadn't determined the productive acres.

Q and if you don't know the productive acreage you

certainly can't determine the acre feet, is that not correct?

A I'm relying on your expert engineers on #his

particular point.

Q Well, of necessity, since you haven't studied it,

you had to use the unitization study?

| Y That 1is correct.

Q And you are completely familiar with it, you
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A - Yes,; sirs

143 And your are to some extent completely familiar
with Mr. Cox's activities on his EA lease?

A That is correct.

Q Let me ask you this, I hope we doh't have to go
intoudetail but let me ask you this: At the time that the

unitization study came up with the fourteen productive acres

| and whatever gross acre feet ycu gave, the Aztec No. 1 Well on

this Federal EA lease had been niugged and abandoned?

A That is correct.

Q. And subseéuent to that unitization study, Mr. Cox,
has he hot, has come in and reentered éhe Aztec randomly
drilled No. 1 and aetémpiéa to make a completion?

A I question what von =21l sandamis-,

Q I'm saying randomly, ig deviated buf it wasn't
intentionally deviated. You havé seen the directional surveys
on No. 1 and No. 2, haven't you?

A Yeah.

Q They are certaiﬁly not straight holes but no tools
were used to direct them ih‘afpredetermined arrangement so
I call that randomly drilled, it deviated but it was random,
not intentionally.

A All right.

Q All right, are we agreed that Mr, Cox reentered

the Aztec No. 1 and attempted to make an Abo completion?




. |
A 1 @  He di4 not, did he?
' ': | 2 A No. ‘ RS
- 3 Q He then moved over and drilledw -his EA No. 2, didn't”
4 :he?
..., 5 A That is correct;
* L 6 Q- Hé couldn’t make a completion there? " |
7 A That is correct.
8| Q Then ne reentered old randomly drilled No. 1 and
g 9 intentionaliy directionally deviated to a spot that we have
% ;S: 10}l discussed before, sixty feet from the north line and nine
w iggﬁ 1|l feet from the west line?
. g psd
RO §§2§ 12 A  That iz correct.
l < égrg Q :v.?here he was, able to make a completion in four,
T ; .g E_Z;E 141 give or take a little.,’:feet of porosity?
) -; § 15 L That is corféct.
- :é 16 0 I'm going to ask you this qguestion: Has not all
__ 17 | of the data that has bsen obtained on‘ this lease, subsequent
. - ’ ‘Bh to the unitization study, proven to you as a reservoir
e 19 || engineer that that unitization committee was extremely "
N ___ 20 liberal in productive acreage they assigned to the Cox tract
| 2t and grossly liberal on the acre feet they assigned to the
~ 22 | cox tract? ’-
- 23 A By virtue of the fact that the Aztec well did make
24 | gomething in the neighborhood of five thousand barrels of
- 25| 041, I think it is logical to assume that at least up dip,
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thexe is probably still oil under this lease. Down dip we
can't tell how far down it is, obviously it doean't go very
far. | “

Q You have confidence in Mr. Cox's competency as a
geologist, do you not? R
A I have known him for fifteen years,

Q Based on your study of all of the data of his

efforts on randomly drilled No. 1 and randomly drilled No. 2,

his well, he did everything that any competent geologist would

A I agsure that is so.
Q And he couldn't, could he? | {
A

That is corract.

MRan D ot ba 3L
£FigiL SETEL KIS WAL

L <]

VY N -

the northwesterly-most corner, all he could find was four
feet of porosity, is not that correct? N

A That is as deep as he drilled, I don't knoﬁ i1f there
would be anymore below that or not,

Q Well, based on all of the data oﬁ;iined from the

directionally drilled well, all he could find was four effectid

feet of porosity? l
A Yas, sir.
0 I'1ll ask you once more, has not all subsequently

acquired data on the Federal EA lease since the unitization

study showed that they were extremely liberal in their
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productive écQé ;ssignmené'and their acre fest assignment?

AL  Itisa matter of opinion.

0  Well, what is ypursf

A~ Well, when it equates out and he goes into the
unit, he goes in at five barrels of oil per month.

n Mr. Noell, I'm ot asking you about that. That is
something out of your sphere and expeftise as a reservoir
engineer. 1I'm asking you and I’will ask you once moré, has
not all suﬂsequently acquireé data\thatVygu have-seen gathered
from Mr. Cox's Federal EA lease shown that the unitization
committee was extremely liberal in the number of productive
acres they assigned to that tract and the acre feet they
assigned to that tract?

A I do not aQree with that, no.

| Q | What‘data have you seen on the work that Mr. Cox
did in the randomly drilled Aztec No. 1 that has confirmed
the productive acres assignment or the acre feet assignment
that the unitization committee gave to this tract; wﬁat data
from Mr. Cox's activities on that well?

A That fapt that he dcoes now have a well.

v He has a well up in the northwest corner. I'm
talking‘about his reentry of the randomly drilled old Aztec
No. 1. Wwhat data did he obtain to show you as a reservoir
enginear that the unitization committee was right in their

assignment?
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A Well, I think we will have‘later testimony on
this that is going to bring out a similar situation.

Q- I'm asking you, your opinion, you are on the
stand now, Mrxr. Noell, as an expert on thg Empire~Abc pool,
what data was revealed to you in Mr, Cox'é attempt to
make a completion on xandomly drilled No. 1 that bzcked
up the assignment of the u;itizatiea conmitiee to that
tract?

A Except that that Aztec No. 1 produced’five
thousand barrels of oil, sé there is oii, or has been oil

under that particular lease,

- ”~ g, Sy ) P |
Q And it was abandoned?
A Mile e A R m mmacam— A
o - AGA G D UWAE LSS L

Q And none of Mr. Cox's activity in attempting to
recomplete that well showed you anything except zero, is that
not correct?

A Well, that is a matter of opinion.

Q Could he make the well, that's the test?

A Well, bear in mind that he was reentering an old
well. The odds of him making a well even if ~-

A All right, let's go tq the new well. Y§u know that
he drilled No. 2 from the surface to gotal depth?

A That is correct.

Q What results from the drilling, the testing, the

attempting to complete that well backs up your opinion that
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gté 1 the unitization cémmittee was right in't?eir assignment of |
E:;. ? ?? ) fourteen productive écrés and whatever acre feet they asbigned
= é@‘ 31 to that tract? }
: i ’5“1 4 ! A The No. 2 did not prove anything.
; ‘;W f?f?f 6 Q It certainly didn't prove anything to back up the
f~? N 6| work of the unitization committee, it did just the opposite,
T 7| atan't it | o
E 8 A That is correct.
- N 2 9 Q What data was revealed to you from your-study of
- 'g ;g 10} the directionally deviated well up in fﬁe northwest corner,
;' i%gg "Il eight feet from one line that lends credence to the productive
i £ 5P ’
3 g;ggg 12 ac;eage t@é unitization!ccmmittee assigned and the acre feet
- e §§§ 3 they assigned?
B '§§2§ 14 ; |
" Eég: A Well, just like I rereated, it proved to me that
. "g g 151 there is oil in some stringer from the Cox 1 and 2 up to the
B g 18 deviated well.
E‘ ‘1? Q- - - What was the highest amoun£ of acre feet that the

18 unitization committee contoured on the Cox Federal EA lease,

B 91 a0 you know? Was it sixty feet? |
_ 20 A Weli, the gross acre feet is two thousand, six o
21| hundred and eighty-five.
) 2 Q And I think the largest contour, tha thickest
. 23 contour was sixty feet, is that not correct?
24 ‘ ,
. A I cannot recall. :
25 e el _,

Q Will you tell me how in this ever-lovim
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\ Lo 1l world this direction=1ly drilled well that can only find four
’ , RO ) ' ﬁ 2 gffective feet of polrosity to complete'in, confirms that liber
i | el 3 assignmeﬁt of product;iVe acreage that the unitization committe
: 41 made?
i
B 5 \ MR, DAY: If it please the Commission, I don't Xknow
n 5 6 H that 3t has been determined. There have been several asking
SR 71 questions but now he assumes it
’ » 8 ‘ MR. BUELL: Mr. Reporter; will you strike the word
; “i . g 9 *liberal™, I'm sorry. -
S - 10 '@ (Mr. Buell continuing.) With the word "liberal”
: | ,, ;%:Eg " stricken cut of that, will you explain to this Commission
' *"3 g-::é%% 2] how the fact that all Mr Cox could find was four effective
i %§§§ Bl feet of porosity confirms the acre feat assignment thé
f _4 .g Eéﬁ "1 unitization committee made t‘é this tract?
, ',3 % 15 | A Well, the four, wh;;:ever' feet, is simply the well
‘ __" g 6 is co“mpiately bottomed at TD and that doesn't imply f:hat there
s Ak I might be some productive stringers below that,
18 Q What data did the unitization committee have before
- 91 them at that time to show that on the Cox lefase there was
- _ = 20 “ deeper acre feet than you had encoﬁntered in the deviated
j | 21 well?
- 22 A Nomne.
- 23 Q None? In fact, according to your testimony and
2 your memory and belief, the Cox well is vertically deeper tha
B = | either the randomly drilled No. 1 and No. 27 ' ‘
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te 1 A That is correct.
e 2 v All right, I'11 ask you once more now that we've
3 got that out of the way. How could the directionally drilled

4] hole, tucked up in the northwest corner, showing‘ only four ffeét

5| of effective porosity confirm the acre-foot assignment the

st At v+ e Kb T+ e e e g

L. T | 6 unitizaticn committee made to that tract?

b
-

e o h . ' 7 A I will answer ycu again, I don't think it probably

=]

did and leave it at that. I don't know how many acres there

9 is there as evidence.

15 {{ unit area?

id

81

S
: @ = A
L o § 8 10 o All right, sir, I would like to have this clear
- ° [~ a3 {!é '
oo [ :)EEN 11| to the record, I think you testified to it, but recalling
& i - ﬂ NZ’N“ B <
. : oot 5 5D . * i
- . . g‘g‘;g i2{l that the bottom hole is some nine feet from the west line
; “ P i e:A .
TR L xA3q
IR NPV i‘;‘g—?z 13| of the Cox lease, do you feel that the four~foot stringer
3dy :
— ®O~Ss - '
: §§2_5 14 | that that deviated well is completed in extends on up into the
- E{*-,?,.
' 3
QO
ﬁ -

16 A These zones are not correlative 50 I cannoct answer

R 17 || yes or no.

e 18 0 Well, a moment ago you answered in a question of

19 | Mr, Stamets that you felt that it was in communication and

20 || that is the reason that the oil producting rﬁte from the

. 21 Empirg-Abo Unit was adversely affecting your client's water

- 22 | production rate?

o i 23 A In some fashion or other, I'm sure that it is.
24 Q Well, this well is nine feet from the west line
- 2% | of the tract that the Unit M-16 well is located ca. Do you

vem
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feel that this four-foot stringer goes on to ﬁho west under

the fofty-acre>unit that the M-16 well is4located on?
A We do not hava the data to say one way or the other.
o All right, sir, I directed your attention to the
west aﬁd you said you don't know, I'll direct your attention
to the norhtwest, on your Exhibit Five is labeled the
#Gulé B tract, do you feel that that four-foot interval extends
onto the forty acre unit desigﬁhted Gulf B on your exhibit?
MR. DAY: Thut's the L-16, Mr. Buell, the unit
designationf
\MR. BUELL: I couldn't make it out. It could be
L-16, it is kind of blurred theré. That is why I identified

it as the Gulf B tract on this exhibit.

“ I don't know.
0 {(Mr. Buell continuing.) Would your answer be the

same if I asked ycu to the north?

k A Yes, sir,
0 Then how can you testify that the oil producing
rate is adversely Affecting the produeing charactexistics

of Mr. Cox's well?

H A By the encroachment of water, for one reason, which

we hadn't seen before.
Q Mr. Noell, I'm trying not to get confusel but I'm

e
s

getting confused. VYou testified a momant ago that you don'

A I don't have the information to answer your question/

i

f
!

——————




fd
! !
ua Page 64
’ ) ¢ b , y || know that the Cox zone extends off the Cox lease?
: “‘: 9 A That is correct.
o 3 o If it ‘doesn't‘, ¢xtend off the Cox lease there ‘18 no
B 4|l way in the world that production from any of £he uniit wells
fb'i 5 || can affect its producj;ng characteristics one iota, is there?
b .
Jg - 6 A If there is total noﬁ-—cpmmuxiication that is true,
,« v | 7 , Q. Well, now, as an expe:t‘; I'm going to insist that
‘ N g || you take and‘ sﬁiﬁd fast on an opiniﬁon one way or the‘other.
- 3 9|l Is it your opinion that’: the Cox zone extends outside of the
: ts w5 . o
! - -g g 10 | Cox lease into the Empire-abo unit or is it your opinion that
A ié:;g 11 | it does not? | /
§§§§ 12 A I think there is a good possibility it does bui: B ¢
=z ,~ ng% 13| do not see tlhat any of the Empire-Abo wells are in that same
4 - a ’
: '@, '§ %fé 14 ‘zone at this particular time.
E §o§ 15L 0 Well, now, I'm not asking you whether or not in your
. ) :?‘:3 16 || opinion the M-16 is completed in the same zone of porosity
’ ”' 17 || as” the Cox well, that is not my question. My question to
- - 18 you was, whether or not in your opinion, the Cox completion
- 19 || stringer extends under the M~16‘'s forty-acre proration unit'é
m 20 {{ Now, put that\‘way can you answer it?
21 A I would assume that it probably does,
" 22 Q Do you think it extends under the forty-acre proratid,b :
f . 23 §f unit assigned to the 1L-16 or identified on this exhibit as
24 § the Gulf B forty-acre tract?
e 25 A I assume that it does.

St
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léyé t ’ Q And I will ask you the same question with respect
;3? 2 to_the offsetting tracts to the north?
,é - 3 A I assume it.
: ﬂ':"m” -;:; 4 Q All right, sir, let me ask you this as a reservoir

5| engineer and with the mechanics of dreainage, ~adius, things of -

6 | that nature with which you are so intimately familiar with.

7| Looking at this well only nine feet from the west line and

8| sixty feet from the north line, is it your opinion, as I

91 believe I heard you express a little earlier, that none of the
10/ o041 that is being produced from the Cox well is coming from

11| the Empire-Abo Unit.

12 A Obviously part of it is cominy from the Cox lease

31l itself. Now, how much more would be coming from the Unit, at

Phone (505) 982-9212

4] this time it is impossible to tell.
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16 | Mr. Noell?

17 A No, sir, I haven't.

\
‘8* 0 Would not just your common’sense and extensive
19 experience as a reservoir engineer, with your intimea”e A
- 20 xnowledge with the mechanics of drainage, tell you that a welll
2 completed only nine feet from a line that some of its

22 | preduction must of necessity come fromfﬁhe tract that is

across that west line? ' I

23
24 Y That is correct.
2 Q. And 1f I ask you the same thing with regard to the
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north linelonly sixty'feet away would your anéwerAﬁe the
same?
A That is correct.
MR. BUELL: That's all I have, thank you. Thank .
you, Mr., Noell. |
MR, RAMEY: Mr. Hinkle?

MR, HINKLE: One gquestion.

BY MR.JBINKLE1

Q@ Mr, Noell, referring to>YOur testimony in response
to Mr., Day's question in regard to the production and the
allowable from the Cox well And the cffset wells, did you
take into consideration or ignore the unit replacement of
voidage; did you take into consideration or did you ignore
the relative voidage; did you take;ﬁﬁto consideration the
oil~in-place volume in arriving at Qéur productiun figures?

A Only to a cgrtain extent as far as just common
knowledge. I have given the paraﬁeters that I have'set out
here,

] What do you mean by "a certain extent as far as
common knowledge”?

A Well, as a for instance, the M-1l6 lease according
to the Unit parameters has been giving on its percentage

basis over six times the original oil in place. The Cox well
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in the Unit parameter was>giving somefhing like fourteen
percent.

Q But you didn't actually-take into consideration
those elements that I have referred to?

A No, sir.

MR, HINKLE: Okay, that's all,

REDIRECT EXAMINATION

BY MR. DAY:

o Mr. Noell, the Aztec Well and the Cox No. 2 Well,
EA No. 2, they watered out,'did they not?

A That is my understanding,»yes.

-0 And the figures‘on any of the assigned allowables
to this well were based on Unit parameters from the Unit
study, is that correct?

A That is correct.
1) You didn‘t do a féétudy of the Unit you took the
Unit figures as the paramenters?

A Yes, sir.

i
0 And as to the life of this well I beiieve you stated

there ﬁ&s not enough history of production, how long it would

ts but it would be a short life before it watered out?

A I believe so.
0 And as far ac uil, there is oil under the Cox lease?
A Yes, sir.

|

H
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Q Is it possible to determine how much oil is coming
from adjoining leases or the Cox lease?
.. No, sir.
MR. DAY: ©No other gquestions.
MR, RAMEY: Any other questions of the witness? He
may be excused.
(THEREUPON, the witness was excused.
‘MR. RAMEY: We will take a fifteen minute recess.

(THEREUPON, the hearing was in recess;)

H§= RAMEY: The hearing will come to order.
Mr. Day, will you proceed with your next witness,
please?
| MR. DAY: Yes, thank you, Mr. Ramey. We would call

Dr. Rehkemper. Tiat's R-e-h-k-e-m-p-e-r.

L. JAMES REHKEMPER

called as a witness, having been first duly sworn, was

examined and testified as follows:

DIRECT EXAMINATION

BY MR, DAY:
Q Would YOu state for the record your name, please?
A L. James Rehkemper, R-e-h-k-e-m-p-e-r, all one word.

0 Where do you live, Dr. Rehkemper?

———
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ot 1 A 1 1live in Dallas, Texas.
P ’ 2| Q How long have you lived there?
g
| ™ 3l A I have lived there the past eight years. 1 was
- -:rhﬁ T 41| porn there but T moved from there for about twenty years and

ﬂﬁ 5 || returned in 1968.

P ———g

6 Q Would you give the commission your educaticnal

vackground, please, sir?

: .

I :
Th \

s : a.
e -

T received 2 pachelor of Science degree in geologY

[=4]

3 gll £rom the University of Texas in 1955, a Mastef of Arts degree
@ ® ‘
-% 5 10|l at the University of Texas in 1056, and a Ph.D fxom Rice
gggzh
ao%zﬂ 11 || university in 1969.
e
%E‘;g 12 0. That was in geology?
S 2dg
ol Taiae 13 A All in geology.
g 8
"é%iﬁ 14 o A1l rigé, sir, and what ig your pusiness packground
802
) g 15 h  From 1956 to 1963 I was employed with Mobil oil
LI &)
]
o

16 || company. I worked North rexas, the aAnadarko pasin and My
17 || last year-and—a—half with Mobil was in North Africa where I

18 | worked for them in Tripoli. I 1jeft Mobil and riturned to

19 | schocl for my doctorate degree. Upon graduation 1 was employe
20 || at the Sun production Rresearch Laboratoryﬂin Richardson, Texas

21 || T was involved in clastic pqtrology research for approximately

22 || three years, after which time I was sent to the Division offic

23 | where I was on the pivieion Geologist gtaff.

24 Following that experience, I wWas sti1l with Sun, I

o 26 || was put ipto a nev tochnology group where I was involved in
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R o
L BN .
- : ‘§'4 1 || seismic interpretation of bright gpots on land.
S 2 ¢ A1l right.
- 3 A In October, that would have been Cctober '74, I
" 4| started working for H. J. Gruy and Assoclates and I'm
'ifbé 5 || currently senior geologist with H. J. Gruy and Associates
b X : -
A : .
Lo 61 in Dallas.
fw' 7 0. Are you a member of any associations or societies?
j‘i 8 A 'I am a member of the American Association of
. 3 9 || Petroleum Geologists, the Society of Economic Paleontologists
{ o 5 ,
- [*] p
5 8 101l ard Mineralogists, a member of Sigma Chi and the Dallas
- T o .
: swddo 1" || Geological Society. |
B 8 £l : |
- §i§§§ 121 MR. DAY: We submit the qualifications of the witnecd. _ .
_: gg‘% 12 MR. RAMEY: I think he is a qualified geologist,
O . . .
B 'E E‘gé 14‘ ' \
8% -
= 3 15 MR. DAY: Thank you.
@ O .
- g 16 0. (Mr. Day continuing.) Dr. Rehkemper, I will direct

i 17 your attention to the Empire-Abo reef field and I will ask
T 18 | you some general guestions and then fbliow with more specific
- 18 | questions.

20 Have you had an opportunity to make some studies

21 || of this fleld?

B 22 A Yes, sir, I have.

- 23 Q You heard earlier testimony of the formation of

24l this reef by Mr. Christianson?

A Yes, sir.
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5 S Q Do yo‘u agree in general?
,: | 2 A I think he has it, yes. This reef is a little
- 31 aifferent from many reefs in that it is a transgressive reef.
o 4|l Most “2efs by the nature of their development are regréssive,

o 51 they tend to build out over the shelf but Hugh describes this
o " particular reef as transgressive and it built landward. I

agree with his interpretaticn that it is a reef that could ke

_,_ 8 || comparable to thes Great Barrier Reef.
:M . § 9 Q All right, sir, and basically the reef is in three
S % ..% 10 portions, the back reef, the méin reef and the fore ree_f?
,' ;;%Eg " A Yes, sir.
‘\ , "1 gggg 1? Q Generally speaking is the fore reef tighter or as
\’ . %ggg 13 "porous oxr as permeable as the rest of the main reef?
: !_: .g Eiﬁ 14 A Your fore reef facles would most likely be tighter.
_.5" 'g § 51 1¢ 48 deposited in deeper water where you have less wave
” g 16 agitaticn, therefore, you would have less porosity development
«,' 71l unless it is secondary porosity.
; 18 SO So a well in the fore reef would be in & tighter
- 9 formation generally spezking, than the wells in the back reef
- 20|l or main reef?
» - a0 A Very definitely.
- 2 0 All right, siy, have you made any studies as to
i — z the local com‘munication.‘ I'm not talking generally through
2 the Abo reef field of communication in general terms, I'm
- 2 talking about local communication?
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s
?:é 1 A Yes, I have.
- . J ": / 2 I o Have you made any studies of local ’comﬁunicatioris
| ' - - 3 || in connection with the Cox Federal EA Well? 1
‘ , “ 4 A Yes, I have.
i . 5 Q.‘ | All right, sir, will you please tell the Commission

61 1f ﬁrou have made any log studles of the adjeacent weila to the

R

1
= 7' || subjeet Cox well?

gf: 8 A By log you‘mean log analysis?
%_q 3 ] Q Yes, sir. | B
L @ ® ; B
;'* .E ‘% 10 A I have not performed any log analysis as far as
t iégg 11 cqming up with the particular water saturations and porosities
o "gg‘gg 12{l no. I h:'av‘e' looked at it ia a qualitative sense.
ééj E?ggg 13 - Q And have you made any corrélaéions with these logs?
s ARY
W 'g éi‘é 14 A Yes, I have attempted a correlation. |
- .; cg 15 Q Can you correlate by porosity?
- § 16 A No. Porosity is quite varied within any particular

17 || correlative zone. A zone can be correlative but you will
18 || not necessarily have porosity developed within that zone in

- 19| all wells.

20 Q All right, I ask you if you made a correlative

21 || zone study of the logs between the Cox well and the M-16 well?

- ' 22 A Yes, I have.

23 S0 And what did you find and do you have an exhibit

24 1 on that?

- 25 A Yes, sir, I do.
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Q Which one is it?

A The exhibit that I have is actually taken from an ’
earlier exhibit made by Arco and I believe it was an exhib;t
in the November 1975 hearing.

Q That is what you are pointing at now?ﬁi

A This is a portion of their east-weaé cross séction.
It is a structural cross section hung on a‘sea level datum.
Here is their top of the reef as they picked it. Also
indicated on the original exhibift were the perforations of

these three wells, the M-16, the Cox and the L-17. Now, I

have added %o this cross section, the additional perforations
by Cox, one of which was apparently above the main reef, the
other was in the upper part of the main reef. Now, this
cross section illustrates that the coirelative zone which is
producing‘in the M-16 Well, was tested in the Cox well. Below
the Cox well is a report of the tést which was performed in
that zone, which was from sixty-one, sixty-two to sixty-one,
seventy. It was perforated with twenty shots, it was acidized
with five hundred gallons, swabbed dry, acidized with seven
hundred and fifty gallons, swabbed dry, with a slight show of
oil and gas, Acidiﬁed with ten thousand gallons of fifteen
percent, swabbed dry, no fluid entering and they left three

hundred and thirteen barrels of load on-recovery.

Now, this indicates to me that the porosity developed

in this zone in the Amoco Well.
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o 1 0 Is that the M-16?
, :‘ 2 - A The M~16. It was not present in the Cox Well. 1In |
‘ o , - 3 ~other woras, you did not have porosity and permeability
A ; ! - 4 ﬂcontinuity between these two wells. Had yéu lhad porosity and J
; h: 5 permeability continuity, this well would have been prodmutive
i P~ 61 in this zone. i-nstead, this well has produced in a lower zone
m; - 7 || which was nnt perforated in the M-16 Well.
| " ;8 Now, if we go to the_riorth, we have -~
‘ - § 9 0 Ydur conclusions from that is that the producing
f &I '% é 104 zone of the Cox Well is related Vor‘ comgnicative with the M-16”
‘4 @ 3%
[ b E"?;%;a’ 11}l or not?
. ggg% 12 A It is not.
S O Xag .
: - _E§§,:§" 13 Q@ It is below that zone of the M-16? |
‘ ‘ : -g E_z;if 14 " a The M-16 i3 producing from up here.
; g : 15 Q All right, sir. Do you find £hat‘ the Cox zone is |
i - é 16 || present in the well to the north?
: L 1 A Yes, I would say by my correlations the zone which
. 181 {8 perforated and producing in the Cox Well is present and
e = 19 1 productive in the L-17. Now, I cannot say that there is
) m 20 | communication, that there is porosity and permeability
” 21 ‘continuity within this zone between these two wells.
- 22 ” e All right, sir, have you found any evidence in the
_ 2|l ijmmediate area of local lack of communication?
24 B Yes, and I refer to my Exhibit Number Two which
- 25| is a short west to east cross section, labeled AA Prime, which
O
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runs between the Exxon No. 5, which is a producer, to the ”

. MR, BUELL: Pardon me, Mr. Day, he called that
Exhibit Number Two, it couldn't be. Could we go.off the
record and cérréct that? ' | w

(tHEREUPON, a discussion wﬁs held off

the’record.)

A Okay, my discussion of the second exhibit which I
have to show, which is DN-Seven, the line of cross section for‘
DN-Seven ies illustrated on Exhibit DN-Eight and is labeled
AA Prime.

This is not a structural cross section, it is a
gtratigraphic cross section. It is hung on a shale datum .J
within the Bone Springs.

The Humble No. 3 Empire Federal was the first hole f
drilled., It was a dry hole, they ran three drill stem tests,

the upper one they recoverad three feet of gas cut mud, the

second test overlapped a portion of the first, they recovered ‘
thirty feet of salt water cut mud. The third test recovered
eleven hundred and seventy feet of salt water,

The top of the reéf, which I indicate on this cross
section, was agreed upon by the unitization committee. I had "
no sample control so I had to take them at their word that

this is the top of the reef.

‘In the Humble No. 5 Well, the zone which is producing
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was tested in the No. 3 Well and it was found to be

tight. These two wells are approximately two hundred and
twenty feet apart.

Sixteen hundred and fifty feet further to the east

is the Humble No. 4 or the unitization designation, L-20. Her
again it shows that the upper zone, which is producing in the
No. 5 Well and was tight in the No. 3 Well, is again productive
here, indicééing that you do have permeability barriers within
this reef fhroﬁgh the same correlative zone.

Q All right, sir. 1In these stuéiés that you have
made to show that there is communication, local communication
can vary and in some instances is very poor, such as there is
no communication between the M-16 and the subject Cox well?

A ' Righz,

Q How did ycu f£ind ghe porosity within the reef
reservoir, is it distributed regularly or irregularly?

A It would be very irregular, ves, sir.

MR. DAY: We pass the witness at this point, Mr. H
Ramey.
MR, RAMEY: Any questions of the witness? Mr. Buell}

MR, BUELL: Thank you, Mr. Ramey.

CROSS EXAMINATION

BY MR. BUELL:

Q Doctor, you are aware of the purpose of this hearing
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here today, are you not?

A Right.

o From the st;hdpoint of.the purpose in»our being
here today, what is the significance of your exhibits and
testimony in that régard?

A My purpcse here is t6 show that the zone which is
productive in the Cox well is not productive in the M-16 Well,
and, therefore, you cannot assume permeability‘ana porosity
continuity between any two wellé.

1 Now, in your direct, Doctor, with regard to the

M-16, I understood you to testify that the Cox zor “.was

4 {

present in the M-16 but it wasn't tested nor a co; };tion
attempt made? 2

A Right, right. Now, you have to diffasrentlate between
zone and pay zone. A\gorrelative zone is a zone which is
correlative time-wise. In other wérds, this was deposited
at the same time this was deposited so they are correlative
zones. What I'm saying is, that although this zone is present
here, it was not productive.

Q In view of tha’fact thag it wasn't tested, how do

you make your determination that it was not productive?

A Okey, well, the only evidence we have is -- well,
if it was productive it should have been perforated I would

suspect. The only log suite I'had on this was a gamma ray

neutron which is a poor log at best. I say it could have been
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o 1 present here bhut I cannot say whether it is productive or
‘ :ﬂ 2| not. ) | |
s 3 Q Well, a rioment ago you gaid that it wasn't productivé
5 X 4| and I wantéd to clevar the record.
% r:. 5 A Okay. ‘Well, all I can say is that this particular
i - S zone is present bﬁt I cannot 'say it was product.ive or not
e 5 e (,; . T pi‘o&uctive. I believe I was spendirg mosz of my time on this
&; g . . o « 8 | upper zone here which I think we know was not productive here
- *" ‘ - 3 9| or not productive there. | |
L ‘ ) ; - -g »% 10 MR, DAY: Dr. Rehkemper, you are pointing to Exhibit
' I ‘-3 *_ i%gg 11| Number Nine?
) \ - ggg% 12 A Yes.
oy - §§§§ 13 _ MR. BUELL: And incidentally, that was never
‘ Z .g §z:£ 14|l identified for the record on his direct and the first cross
Yoo § o -; Ug 15 | section that the Doctoxr testified to as he referred to as
‘ - § 16| an Arco exhibit in the previous hearing has now been identifie
‘ ; 17 || as Cox's DN Exhibit Number Nine.
18 Q (Mr. Buell continuing.) All right, sir, I did
T 18 | understand correctly when you testified that you had not made
v 20 || a quantitative analysis of any of these logs?
. 2{:. A That is correct, sir.
o 22 Q Sc, that is the reason that you cannot form a
N 231 judgment as to whether or not the Cox zone is productive or
24 | not productive in the M-16?
- 25 A Right. |

-
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L 14 @ All right, sir, while we ars on that, you heard
ﬁ' | ?_g 2 || the discussion of the location of the bottom holeé of the Cox

3 Well?
= 4 A Right.

;f*‘,>: = éjﬁ : 5 Q Ard it is onlv nine feet from the west line and the ”

| M~16 is to the west., hs a geclogist, would you be tremendously

7 || surprised if the Cox zone didn't extend as a productive zone

o r.‘_ [t 0y pv
- 3 Ut AR
. a2 y |
L o -
a g
.
t
PP
L8
[=>]

g || of porosity over into the forty-acre proration unit assigned

‘gl to the M~167?

87501 -

< .g 10 R That is a possibility,
j‘: . ] i, 1 - Q If I ask you that same question with"fégard to the

12 || Cox zone in the other directions, sixty feet from the northwest

13 || and sixty feet to the north, would your answer be the same?

Phone (505) 982-9212

14 A You say sixty feet from the Cox well it would be
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16 Q The Cox Well is sixty feet from the north line,
17 || would you not be surprisaod if the Cox zone didn't oxtend
18 || past the north line of his lease in a northwesterly directlon,

. 19 ras well as in a north?

20 A I wouid'say it is possible. Based on a lack of

21! continuity in this zone, the shallow zone, it may or may hot
- ' 22 || be, you may or may not have porosity or permeability

| 23 || continuity. We know it doesn't happen here. We cannot say

24 | with any certainty that the zone»carri;s into tche Amoco M-16.

25 Q Now, you have already said with certainty that it
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does, now let's try to keep the record straight.

A Well, %ow, okay.

Q For your sake as weli as ours.

A Okay, the zone carries but I don'c know if it is
productive or not.

Q I1'1ll accept that. That is consistent with you#
prior testimony. | |

A Okay.

Q Have you formed an opinion or a judgment, Doctor, as
to whether or not the four feet of porosity that the Cox
deviated well is completed in is completely under the Cox

Federal EA lease?

A Completely under the lease? I cannot say that becaude

in the two wells, the Aztec Well and the No. 2, that particula:
zone was not penetrated in those two wells. Now, we go south
to the Amoco Well, the Amoco Well, I have not seen the samples,
I have not seen a sample description of the &bo reef. I was
told that it was described as a biomicrudite. This is a
classification of carbonate rocks used by Dr. Morrell Fulker,
of the University of Texas. It indicates that you have foesil
fraéments, it indicates ~hat they are coaxse grained, coarse |
graihed tossil fragments in this well. Now, this is character
istic of reef facies. So based on that, like I say I have not

seen it, I have been told that this is how it was described.

There is reason to believe that the reef facies extends as far




154

sid morrish reporting service

General Court Repbm’ng Service
825 Calle Mejia, No, 122, Santa Fe, New Mexico 87501

Phone (505) 982-9212

13

16

|

1

12

14

15

17
18
19
20
21

22
23
24

25

Page 81

down as the Amoco Well.
Now, I have not performed log analysis on the
Amoco Well. I have an analysis which was performed on that

well by Walter Eichmeyer who was former manager —--

Q Excuse me, is he in the room today?

J
A He is not in the room, I have a report of his.
Q Well, if he is not here for cross examination, I'm

going to ask the Commission:to instruct you not to go into
that if we can't test his aééuracy in the judgment that he
made, I'm ssking you foir your opinion. You are the expert
on the gtand and my question was: Have you formed a judgment
that the stringer reservoir in which the Cox dﬁviated well is
completed, that four feet of porosity, is confined entirely
to thé Cox lease? |

A I cannot testify definitely that itﬁ;ﬁf

Q And a moment ago you couldn't testif& definitely
as to whether or not it extended past his lease line?

A That is correct.

Q So we aré kind of at a hiatus as far as your expert
testimony is concerned? H »

A Tha* is correct. Wéll, we will go throuéh it again.
I feel like that zone carries to the north but I cannot testifﬂ
that you have porosity and permeability COntinuity.>

Q A moment ago vou said that you couldn't teétify

that we had porosity and permeability continuity to the west,
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the northwest or the north, is that correct?

R That's right. All we know is that the same zone
is porous in the north offset but I cannot say that they are
connected because in Exhibit DN-Seven we find that the same
zone is productive and it contains porosity and permeability
in the ﬁo. 5 Humble Well and the No. 4 Humble Well. We can
nake an assumption that if vyou have porosity and permeability
continuity in bétween these two wells, you are wrong, because

they have a well between the two that disproves that. This

is the same situation as we have hera. We have the productive”

zone, I'm referring to Exhibit Nine. We have a productive
zone in the EA Cox No. 1, I feel that that samerzone is
productive in the ﬁo, I-17, but I cannot say that you have
porosity and permeability contiﬁuity between those two wells
and I show this as evidence that you can have permeability
barriers wifhin the reef.

0 ﬁoctor,‘you’see my confision as earlier Mr. Cox
contended, based on his geological investigation, that this
was a separate stringer that had never been produced by any
other well in the area, it was a separate and complete
‘accumulation of oil of what is known as a common source of
supply and I‘was wondering what you in your expert judgment
could tell this Commission that would help them in deciding

whether or not the deviated Cox well is in a separate and

o
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other well, or whether it is simply another zone of porosity
that is productive and in communication with thé Empire-Abo
field? ’

A I cannot say tﬁat it is. You have porosity and
permeability continuity. I will say this zone is productive
elsewhéré in the field but I cannot say that the two zones
are connected, |

e All right, sir, so if we have no connection between
the Cox zdne and the Empire-Abo Pool, there is nothing from
the standpoint of production from the Empire-Abo Unit wells
that could adversely affect the producing characteristics éf the
Cox Well, is that correct?

A If you assume no porosity our permeability communica-
tions I would say, yes.

0 All right, sir, have you made a study to try to
determine the extent of the Cox zone porosity under the COQ
lease, areal extent I'm speaking of?

A Areal extent, well, like I say, the oniy control
we have is the Amoco Diamond Federal to the south and based
on sample descriptions it looks like you are in a reef facies.
Here again we have reef facies in a producing zone in the h
Cox well. You have reef-faciés in the Amoco Diamond’Federal,
whether you have permeability and porosity continuity, I
cannot say. I would say that there is a possibility that

you do.
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1 o Doctor, I don't want to take you out of your
\ 2 || sphere of expertise but would you not suspact -- let me ask s
e 3| you this: Are yon familiar with the structure of the Abo

4| reef at all in the area of the field?
e 5 A By structure what do you mean? |

L 6 Q@ By structure, as a lawyer that'e all I've ever

7 heard you guys talk about, the structural contour.

. 8 A The configuration?
e B s Q Yes.
D Ty ® .
s B \é% 10 A By structure you can also mear internal structure
_ 35,22 Ml of the reef.
. ‘ A 5 §§§ 0 Yes, you know, you draw all of there little wavy
‘ ’ _Egg"g: 131 1ines of equal height. |
P .g §§§ 14 A Okay. Yes, I'm familiar with it. E'
} ?, g i5 Q Generally speaking, and I'll direct your attention
T 2 16 | to your DN Exhibit Ejght. In the area of the Cox Federal
~.. 71 EA lease, how do we find the structure, are we going down
B! 18| atructure across this lease or are we going up structure or
- 91 just what?
. 20 A You are going ~- you go down and then you go up
21 || again, I believe. Well, it is indicated right here on
- 22|l pxhibit Nine. This is a structural cross section, this is
- 23 the top of the reef. Okay, ‘now, one thing that should be
2 brought out is that this is_a deviated hole, as you well
- 28 ‘

know, and there is a verticﬁi“ ~correction 2f thirty feet.

-
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A

shifted thirty degrees.

e

A

weli is not hung on true vertical?

A

e
A
2
A

because it is at sixty-one, ten, twenty, forty, fifty. Okay,
I'll take it back, it has been adjusted. I'm sorry. This

“ has been adjusted for deviation.

Q

A

Q

true vertical depth, I don't know what it is.

llorder to make this Exhibit Nine correcé, this log would be

Q .

let me check. It's hung on & twenty-five hundred foot datum
at this point. Okay, twenty-five hundred plus thirty-six

L twenty is sixty-one, twenty and, no, this has not be adjusted

even on the deviated well which is in the upper northwest

” corner of the Cox lease?

Page 85

I know there is a vertical correction to get the

Okay, well, there is a thirty-foot correction. 1In

Downward?

Upward.,

Are you sure that this log of the Cox deviated
Well, let me check here just to nake sure.
What does TVD mean?

That means true vertical depth.

So we don't have to c¢o any shifting, do we?

Well, I don't know whether this log has been shifted,

]

All right, eir, so we are coming down structurally

Yes, moving'down dip.

Coming down dip. Do you know whether or not the

[ —
e ——r
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1 [structure would continue downward into Amoco's biamond

L= v

2 {|[Pederal No. 1?

f ~ 3 A Yes, it does.
4 Q I don't want to get you out of your sphere of
5 fexpcrtise, but would you not expect that when you have an up-

¥ -~ 6 | stx= ture completion, producing accdrding to *Mr., Noell's

7 {testimony, eighty percent water, that if the reef, in fact,

8 il-#as prasent&xh the further down structure Amoco Diamond

9 | Federal Well, 1t would be corapletely watered?

3
3 & | |
'F .g 10 A Well, I may open up a barrel of worms here, but if
B @ L= »
4 aoiéz " lwe are in a transition zone here, I don't know if we are or
B »;a ,
e §i§§§ 12 inot. There has been teatimony in the past to the effact that
" o %AZ
w _; 3T 13 lwe are. I don't know how thick this transition zone could
Ty e- = :
T Basd
Lo S K
P 3 15 Q I'm asking your opinion, Doctor.
7 ® 5 .
B 3 16 A Yeah, Okay, I would say, I cannot tell you with

17 | any degree of certainty that this well would be wet in the

- 18 || Amoco Diamond Federal even though it is down dip.

- 19 Q Do you think it would be hydrocarbon bearing?
_ 20 | A I would say there is a possibility.
21 n Then in this common zone of porosity which you have

22 | alluded to, we would have oil, going down structure we would

23 | have water and then going further down structure we would

C 24 || have oil, is that a physical possibility, Doctor?

25 A Well, not if you have porosity permeability
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Q Well, a moment ago you sajd that there was a good
chance that you do have?

A I would say it is a possibi1ity.

Q That you saw this remnant over a vertical distance
of -- how many feet is it from the bottom-hole location of
the Cox deviated well to the Diamond Federal Well?

A The distance?

Q  Just roughly.

A I would say two thousand feet.

Q How far?

A Two thousand feet.

Q Okay, you see the possibility of porosity and
permeability communication ovér fifteen hundred feet, based on
the €

"ue

act that somebody told you that they saw in a sample log

"that there might be a little reef there but yet between the

deviated Cox well and the M~16, although that is a much shorte
distance, wouldn't you say that it is about five hundred feet?
A That's probably six, sixgy.
) Six, sixty, I'll give you a thousand if you want it,
a much shorter distanée, although you see the zone on the
log you yourself can examine, you say that you doubt that
we have continuous pqrosity and permeability communication,
aren't you being a little inconsistent?

A No, I think you have a wide variability. I'm sure

N




e
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' " 1| you can prébal;iy point to a cross section where you have
f”' C 2] a well., Now, referring to Exhibit Seven where you have wells L
B 3 || more wideiy separated as would show communication, but I think
_"( B ‘ - 4| in a reef it is highly variable.
} ¢ ks ';):' ,. 5 G Is it kind of like beauty, it is just in the eyes
SN Ii - 6| of the beholder, and I‘m‘not being facetious?
: 7 ‘A Well, I think you are trying to, but just because
e ‘. - " : 8 | you don't have continuity between these two, you don't have ,
o g 9] it between these two. | “ _ | | |
S - --% g 10 Q No, that's not what I'm saying. I'm wondering how
s ;ggg 1 il you as an expert, Doctor, and I'll admit for the record that
e - %,
U - Eg’é% 12 | you are an expert, how you can look at two completions over
R . ':. gg;% 1B} fifteen hundred feet apart and on the down _structure one,
~. : E §§§ »14 someone told you that they looked at a sample log and there
) gozj 15 I might be a reef there and you can form a judgment that you
- é 16 | have porosity and permeability connection based on these data}:'_ﬁ_“
_"' - 17 || when over a distance of only six hundred feet where you can “
- 18 || look at the data yourself you say, I'm convinced théx;e
~ 19l ian't?
. 20 A In that particular zone, sure, I think this is just
21 | logical.
- 22 o That's all I can expect of you is your o.pinion.
_ 23 A Now, you don't want me to bring this up, the log
- 24 |l analysis indicates that they have a show. R “
- 25 Q Have you looked at the logs that we furnished Mr. Cox ;|
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S | ' | on the pDiamond Federal No. 1?
2 A No, I haven't.

3 . N N o
S f‘if C - , 3 Q Well, then where do you get your opinion that the r

i 41 1logs said that you had a show?

5 A I have a 1otwqf’respec§ﬁﬁor the'professional ability

- 6} of Walter Eichmeyer.

T | 7 .0 Well, we are back to this?
; 8. A Right, this is the man. |
= 3 9 Q The guy who is not here? ’ . H
B s £ 10 A The one that is not here, right.
- g 3=
" Eo%ég 1 o MR. BUELL: Mr. Cox, do you have with you a log
8 EE
- 8 gsa‘ 121 of the Amoco Diamond Federal MNo. 17
i gdlg |
= 38y MR. COX: ©No, I do not.
~my o .0
v ': E';'}’-ﬂ ) :
K e §§°' 14 Q (Mr. Buell continuing.) Then you never looked at
O
5o 15 '
T 3 1e?
N
. b 16 : |
S A I've looked at the gamma ray neutron, in fact, it N

7 | was probably on one of Arco's sections, we can see.

;»; 18 | Here's Amoco. I'm referring to an exhibit by Arco
h 19 || which I presume was presented in evidence in the November 19th
20 | nearing, whereby they show, indeed, that the reef in the Cox

21 || well is also present in the Amoco Diamond Federal No., l. Now,

1]

- 22 this log is a compehsated neutron, compensated formation

_ 23 density. Okay. They do not show their porosity scale. Theseﬂ
24 curves are displayed as porosity. The top of the reef indicat%

- 25

porosity on the formation, compensated formation density log.




Lo~ | - . | Page 90

1 |On the gamma ray which accompanies:this log you pave a fairly
2 || clean gamma ray, so I think ther; is evidence that you may

"~ 3 ||well have continuity bétween these two. Structurally you are
i .= 4 still above thelorigiﬁal oil—water4contact of twenty-six,

i§4:j »fx % : 5 || sixty-five, so there is a possibility, and I would state that

e 6 | there is a possibility that you have pay in the Amoco Diamond

ff.:i" 7 | Federal No. 1.

8 Q »In your opinionfis the original oil-water pontact
9|l at minus twenty—si#, sixt&éfive currently still ther; today?
10 A I have no idea. |

L} | | MR. LUCERO: Excusse me, Mr. Buell, is that exhibit
12 } that he keeps pointing to here and there and this well and

13! that well, has it been identlfied for the recor:l? Because we

General Court Reporting-Service:
Phone (505) 982-9212

825 Calle Mejia, No. 122, Santa Fe, New Mexico 87501

14 Il could have people who are not here today reading this record

15 il some day.
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16 MR. BUELL: They are going to be confused.

17 MR. LUCERO: I'm talking about the one he is just

1]

18 || referring to. Now, what iz the number of that exhibit?

{

- 19 MR. BUELL: I can't find it anywhere.
: 20 ~ MR. DAY: That has not been stamped.
. o2 MR. LUCERO: Well, didn't you say that that had heen
- 22 | ysed at the priwor hearing.
‘ 23 THE WITNESS: It was used at the November ich, 1975

24 | nearing.

- 2 MR. LUCERO: Well, let's identify it for the record,
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so far it is just a printed piece of paper there.

THE WITNESS: In pencil it ie marked as Exhibit
Number Four. Is there someone here with Arco that could
identify it?

MR. RAMEY: Why doh't you label that as Cox‘'s Ten.

MR. BUELL: Would it be Ten?

MR. RAMEY: D-N Ten.

(THEREUPON,Qppx's Exhibit Number DN-Ten

A

was markedj%br’identification.)

a8

FUAE T RPN SN S LY N T T s _» )
'+ {¥r, Busll continuing.) All rignt, s3i1ir, since you

Q)

have now looked at Amoco Diamond Federal No. 1 log on Cbx‘s
Exhibit DN-Ten, do you feel that the Cox zone is any better
developed in this well from a log standpoint than it is in the
M-16, which is reflected on your Exhibit Number Nine?

A Well, I am comparing a;gamma ray neutron log, the
compensated formation density neutron log. The compensated
formation éensi&y.neutgen 12 2 much botisr guanti
than the gamma ray neutron, so in the absence of a compatable
log in the J-1, I cannot say how *he two zones compare,

@ All right, sir. ”

MR, DAY: Mr. Buell, excuse me, for the record could"
the withess identify which log is on which erhibit, I don't
believe he did.

MR. BUELL: It couldn't hurt the record, I'll assure

you of that., Why don't you, Doctor, éfarting with the M-1l6
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on your Ekhbit DN~Nine?
| A Okay. On Exhibit’DN~Nine, the three wells, M-16,
the Cox Well and the L-17. |

Q (Mr. Buell continuing.) Actually that's gting to
create confusion because that is a much larger cross section,
you have only exposed three Qél&gfbut in the record gach and
averyone of thcse logs are going in, so couldn't we identify
that as a multi-well log?

A Okay, it is a multi-well log cross section.

1] Three logs of which you have concentratéd your
testimony on?

A Right.

0 And they are?

A, They are the M-16, the Cox Well and the L-17.

Q Let me direct your attention now to Cox's Exhiﬁit
DN-Ten, is that the exhibit upon which we findvthé log on the

Amoco Diamond Federal No. 1 which you have been discussing?

o

|- A Right.
0 And again it is a multi-well cross section?
A fﬁis is correct.
Q And your testimony was limited to an evéluation?
A An evaluation of the Cox Well and the Amoco Diamond

Federal No. 1.

MR. BUELL: I think that should help the reccrd 2

lot, Mr. Commissioners.
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1 MR. RAMEY: Thank you, Mr. Buell. . rl

2 Q (Mr. Buell continuing.) Doctor, have you made a

3|| study of the randomly drilled No. 1 Well on the Cox lease and

41l the randomly drilled No. 2 Well on the Cox lease from a

5 | standpoint of dei:ermining whether or not the Cox zone extends
L~ 6| to those wells?
7 A I do not believe that Cox zone was encountered in

8 | these two wells. I believe it was not penetrated in these

9 two wells,

3
8 - -}
E ..% 10 Q - How did you form your judgment?
;%23 1 A By correlation of the iogs. I had no samplez, so I
Egg% 12} could not identify the facies, but strictly on electric log
A
'f , ‘ggg%’ 13|l correlation. |
_z g §§§ 14 0 Doctor, let me ask you this: Couldn't that mean
U 'g 2 151 that they just weren't pvvresent} in those two wells, although .
o :
N 2 16 | the correlative vertical interval was penetrated?
_ 17 A No, I said that the correlative vertical interval

18 || was not penetrated.
.19 " 0. Was not pe{t{'é‘Ei‘géé'G? ‘
. ,, 20 A Right. And that zone would have occurred below

21 || the total depth of tiaose two wells.

z a And how did you arrive at that judgment?

__; 2 A By electric log correlation, which is comparing *

24 Yl the geometry of the gamma ray neutron curves on one log to

5| the geometry of the gamma ray neutron curves on the other locg.

Jos




e
} a ! lThis is what is known as eleétric log correlation.
i\ ' ‘ 2 Q‘ Weil, a momént ago you testified that it was
%t : - 3 axtremely difficult to correlatn zones of porosity from one
.»L N L | M *|wel) to the other?
J i 5 A Zones of porosity, yes, but I tﬁink if :y‘c:u study
m = 6» a log very carefully, you will see very subtle charactgrisi:ics
i M 7 l which can be carried over fairly great distances and 'yéu are
: 8 raying that this is a correlative zone», but you are not
i o g ® saying that the porosity within these two’ zones is continuous.
Do ‘E’ U_g 10 I think you can carxy a zone within a reef for fairly great
3 @ £3 11 i
R g‘gfa distances.
T | w gggg 12 Q All right, let me ask you this: According to your
’i N %ggg 13 Exhibit DN-Niue\. and I'm referring tc the log of tha Cox :Well..
. ;. g Eéf 1 on that exhibit, you have only a very short interval that
) = g 5| was logged from the top of the reef to the bottom of the log,
. B g 6 is that not correiﬁt? L
. Vv A That is correct.
T 8 Q Now, which characteristics on this short interval
h Wl of log in the deviated well, did ynu compare with the
- - % rancdomly drilled No. 1 and deepened No. 1 and the randomiy
| 2 arilled No. 2 to sat;.,isfy yourself that the Cox zone was below
- 2 the total depth of those two wells?
- 2 A Like I said before, based on the -~
) 2 Q Which characteristics that we are looking at?
% A Well, 'both. You have to look at this in detail, you
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i I have to slip and slide your logs. It's not something that
2 ” you look at and say, "Well, this is it, there it is." It is
3| very tedious siipping and sliding and you come up with an

4!l interpretation. Now, I will come up with an interpretation

s and I say, "I feel to the best of my knowledge that this
6 i| zone was not penetrated.”
7‘ 0. Do you khave a log of the randomly drilled No. 2

8 | well and the randomly drilled No. 1 that you could show this

"o || commission this tedious procedure that you went through?

ice
Mexico 87501

E ) 0 A Well -~

aéég th Q And while you are looking for your papare, could
g‘;ﬁé 12|| T ask you a question without disturbing your search? Do you
;Eé% 13l] ever use a tool like this to a layman while scientifically it-
.g %ié 14| it may not be a valid tool, but particularly in an area such
§0§ 15 || as the Empire-Abo where all the witnesses tastify that

| % 16 || correlation from well to well is extremely difficult, do you

17 || ever use as a yardstick, or a tool, the vertical depth from
18 | the top of the reef to the zone that you are intereated in?
19 A pepending upon the distance between the wells. The
20 || top of the reef 1s time transgressive. The top of the reef,
21\ in one well it may not be, it may not represent the same time
22 || of development as the time of the reef in anothér.

23 [0} Even over distances as short as we are discussing

24 | here, between the No. 1 and the No. 2?2

25 A I believe it may even be on this cross section here.
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1 Q And the cross section here you are referring to is
2 || DN-Nine?

3 a DN-Nine.

e Why don't you just go ahead there. I'm sorry I
5| interrupted your search.

5 A No, what I'm saying is, this top of the reef can

7¢ vary widely between wells.

-8 Q Well, in your opinion did4 it vary widely between

l .
9h the randomly drilled No. 1 and randomly drilled No. 2 and
10| the directionaily drilled well? |

[ A No.

5 Service

825 Calle Mejia, No, 122, Santa Fe, New Mexico 87501

iz 0 So that is not critical to us here? If the top of

13 the reef didn't vary widely among these three wells, why

_Phone (505) 982-9212

14 || would not A to B to see how far from the top of the reef

General ' Court Reportin,

15| your zone of interest is and then compare it and if your

sid morrish reporting service

16 || other wells went that deep through the reef?

'7l A You can try that.

18 | Q Would you do me a favor, would you go ahead and try
91 to fird your ~~-

20 A I will attempt to do that, yes. I'm not sure

27 |l that I have then on the same scale.

22 MR. RAMEY: Are you at a breaking point, Mr. Bueil?

23 MR. BUELL: May it please the Commission, since he

24 | qoes need to look for his logs and see if he has them on the

B | game scale, I suggest that maybe we should recess for lunch.
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Qo
’ Doctor?

A

Q

using.
A

2

suggest that and I'll take your suggestion. l

” at this time,

‘Yeg, I do.

the Commissioners themselves could see the procedure you are |

you are getting ready to compare at my request?

Page / 97

MR. RAMEY: Yes, I think that would be proper to

The hearing will be recessed until one-thirty.

(THEREUPON,; the hearing was in recess.)

AFTERNOON SESSION ’
MR. RAMEY: We will call the hearing to order, pleasJ

Mr. Day, if you wculd like to offer your exhibits

MR. DAY: Yes, DN~Seven, Eight, Nine and Ten of Cox,
those exhibits into evidence. ‘ “
MR. RAMEY: Without objection they will be admitted;
(THEREUPON, Cox'é Exhibit;"oNASeven1 DN-Eight,
DN-Nine and IN-Ten were =dmitted irto evidence.)

MR. RAMEY: Mr. Buell, yéu may proceed.

MR. BUELLs Thank you, Mr. Ramey.

(Mr. Buell continuing.).ino you have the logs, |
I think it might be well if we move over here where

All right.

And would you state for the record the logs that

e —————

R T T
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MR. RAMEY: Yes, I think that would be proper to

r
- :
T YR Y

suggest that and I'll ~ake your suggestion.

i é
}! > % 2 3 The hearing will be recessed until one-thirty.
B ¥ %
r?f:\ i{ gl 1 {THEREUPON, the hearing was in recess.)
B
-1 [1 &1 AFTERNOON SESSION
% ’ ! ‘MR, RAMEY: We will call the hearing to order, pléas
'2{: 8 Mr. Day, if you would like to offer your exhibits
%!ﬂ ‘. § 91 at this time.
Pl 8 0% )
f? 'E ;g 10 MR, DAY: Yes, DN~Seven, Eight, Nine and Ten of Cox,
Doy 8 .
Z ‘;: ;%EE " | we teader those exhibits into evidence.
i o & SN
fgij Eig%%_ ’12 MR. RAMEY: without_objection they will be admitted.
, “ §§§§ 13 (THEREUPON, Cox's Exhibits DN-Seven, DN-Eight,
AT EREE 1 , -
: . i E é:a; DN-Nine and IN-Ten were admitted into evidence.)
’( Zg g 15 | | MR. RAMEY: Mr. Buell, you may proceed..
- g 16 MR, BUELL: Thank you, Mr. Ramey.
s : 7 Q (Mr. Buell continuing.) ﬁo you have the logs, l
.:1W 81 poctor? |
: N 19 A Yes, I do.
ff‘m 20 Q I think it might be well if we move over here where
; ; 21 [ the commissioners themselves coﬁld see the ptocedure you are l
- 2 using. |
- 3 A All right.
24] Q And would you state for the record the logs that
B 2% you are getting ready to compare at my request?

-
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A 1 have a log on the Aztec Well. Actually this is
a ganma ray neutron run by Cox on this w&ll. The second log
ié a sidewall neutron gamma ray on the Robert G. Cox Federal
No. 2; the third log is a gamma ray neutron on the‘deviated
hole of the Robert G, Cox Federal Wo. 1.

MR. LUCERO: If he is going to testify from them
why don't we mark them, at least for identification, so we
know what is taking place with respect to these logs.

MR, BUELL: All right, for the record, let's
identify the log on the Robert G. Cox Federal EA No. 1 and
according to Dr. Rehkemper, this is a log that Mr. Cox ran
on the randomly drilled Federal EA No. 1. We'll identify that
as Amoco's Exhibit DN-Five. Then we will identify the log
referred to by Dr. Rehkemper as the log on the Robert G. Cox
randomly drilled Federal EA No. 2, as Amoco‘s Exhibit DN-Six.
Then the log that Dr. Rehkemper identified as a log on the
Federal EA 1, directionally deviated well, we'll identify that
as Amoco's Exhibit DN-Seven.

Q (Mr. Buell continuing.ib Now, Doctor, would you
describe for the regord the correlation methods you have used
in determining to your own satisfaction that neither the
randomly drilled No. i, nor the randomly drilled No., 2
penetrated the vertical section that includes the Cox zone?

A {Yes, sir,

Q First I think it would help 1if you would give us

[ N
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g .
) % e 1 || your pick of the top of the Abo reef for each vof the three
F - I’T : 2| logs.
- - 3 A Okay. On Exhibit DN-Five the top of fhe Abo reef
: P N 4 | is picked 2zt fifty-cone, thirty-two, subsea minus twenty-’five,
< - 6 On Amoco Exhibit DN-Six, the top of the Abo reef
7| is picked at sixty-one, fifty-six, subsea minus twenty-five,
; 8 thirty-six.
‘ - g 9 On Exhibit DN-Seven, the top of the Abo Reef is
j = '% g 10} at sixty-one, twenty. This is measured depth, this is log
: i%gg 1§l depth which would giye a measured depth subsea which I really
- gééé 12} ghould convert to véitical depth of minus twenty-five hundred.
- ;gg% 13 o Does that correspond with the pick of the top of
; .g Eﬁ‘é 4| the reef in the directionally deviated well shown on Cox's
S5
;; % ‘ 15 DN—N;ne?
- g 16 A Yes, sir.
: L Q All right, sir.
i8 . A Okay. Initially to see how much relief the reef
- 19 | gurface may have between these three wells, I look at the
B 20_» Bone Springs formatiori which overlies the reef and I attempt
21 || to pick correlative points.
- 22 | Q Excuse me, Doctor, you are now out of the Abo reef,
B 2] you are up above it?
24 A That is correct; I'm in the Bone Springs but I think
- 51 ¢nia iz necessary in order to ses if this reef is building up, ‘

) . o X . . . ‘ l
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transgressing time, building up, betw2en these three wells.

If it is, you will £ind the Bcne Springs markers will disappeaﬂ

into ie-facies.

On the Amoco DN-Five exhibit I have pilcked two such
markers, the upper one ét six thousand, thirty-four, plus or
minus, the lower one at six thous;nd, seventy, plus or minus.

In Exhibit DN-Six the upper marker is.at six |
thousand, fifiy—eight, pius or minus and at six thousand,
ninety-threé, plus or minus.

On DN-Seven exhibit thé upper marker iz picked at
six thousand, twenty-six, plus or minus, this is'a measured
depth, six thousand, seventy;two, plus or minus.

Now, I feel that these markers in the Bone Springs
are correlative and they indicated that they have, except for
possibly in the deviated well, which is DN-Seven, which due
to deviation you may be getting allittle longer log section,

but you have little relief from the log surface at this time.

Thersfore, as we heard in earlier testimony, if you have 1itt1#

relief from the log surface, you can assume that by measuting
a thickness on the top of the reef to a lower correlative
point within the rgef, that these points are correlative.

I have picked three, what I consider correlative
points within the reef. It may be a little hard to describe
but I will give you the approximate depths and you can check

on them.

P

|




1 ~ In DN-Five the uppermost correlative point within
2| the reef is at sixty-one, forty-four to forty-nine. It is
— ' 3l a kind of a zone, a shaley iéne.

4 On DN-Six it is picked at sixty-one, sixty~fcur to

5 || seventy.

f"“5 C o 6 On DN-Seven it is picked at sixty-one, twenty-~eight
e T z"*‘ : ! ‘1‘ -
k*ﬂ R I ' 7| to thirty-three.
. ‘ S . P 8 Now, let's look at the neutron which we have on the

L - . g 81 DN~Five and the DN-Saven and the sidewall neutron on the
,_‘ - 'E - -g jé 10| DN~Six. I find what I consideir a correlative marker there.
) 4 iégf—} 1t} On the DN-Five it is located from sixty-one, eighty to ninety,
i S ;£~ §;§§§ 12 | approximatelv. On the DN-Six, sixty-one, ninety-six to sixty-
-';{;; » ’ ‘ ;gg% 13» two, oh, eight. In DN-Seven :Lt is located from sixty-one,
x ) ' _ .g Eéé 14 || gixty~four to seventy-two.
. - % g 15 Okay, in establishing these I mentioned that there
o - é 16 {| were : hree. The other is on the gamma ray neutron and
d i f“fj-g 17 | coincides with the neutron correlation point that I picked
f 'f’f?;; S 18 | earlier, so I'll not go over that. From this correlation I
- 19l £ind that in Amoco DN~-Five exhibit, the zone which is
;:. h -,1"' | 20 || perforated in the Robert G. Cox No. 1 would have been 1

21 | encountered at a depth of approximately sixty-two, thirty.

22 || The bottom hole of that log is at sixty-two, nineteen. So it
23| is my interpretation that the DN-~-Five did not penetrate the “
24 | producing zone as encouatered in the Robert G. Cox No. 1.

25 1) Would it bother your testimony now if I asked you a
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quesﬁion now about Amoco's Exhibit DN-Five?

A 7~No, sir.

0. You were very careful to talk about the bottom of
the log then. As a matt-r of fact, did Mr. COx‘deepan this
well and did not lcg the deepened portion?

- A Not to my knowledge, not in the Cox, not in the
Cox No. 1.

Q That is the randomly drilled No. 1 Well and it is
your testimony that you don't know what the total depth on
the well is?

A I know what is re?orted as thé total depth, The
total depth, driller was sixty~two, thirty, logger was sixty-
twa; twenty-one. This ig¢ from the heading on DN-Five.

Q Doctor, I don'‘t believe you are aware of the fact,
obviously, that Mr. Cox deepened‘this well and dié not lcg .
the deepened portion, are you or are you not aware of that?

A I am not aware of that, no.

0 And you said that the Cox zone in ths randomly
drilled No. 1 Well as reflected on our Exhibit DN-Five would
have to be, what did you say, sixty-two, thirty?

A Sixty-two, thirty, yes, sir, approximately.

Q 80, if this well is in truth and in fact deepened
to sixty~-two, fifty, it would include the Cox zone, would it
not? | -

A Yes, sir.
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Q Are you aware whqther or not_ﬁr. Cox made ij
tests over the intérvals that sccerding to your interpretation
would include the Cox zone in this deviated well?

A No, he did not test it, to my knowledge.

Q How would you know whether or not he tested it if
you didn't even know he deepened it?

A Well, I say I do not know. The oniy test in that,

to my knowledge, he made was in the DN-Five from sixty-one,

Q All right, sir, I believe you stated earlier that
you had confidence in Mr. Cox's competence as a geologist?

A I never made that statement.

Q Then I'll ask you.

A Yes, well, I think he is avcompetent geologist and
this is an opinion but I feel he is.

Q Everything you have testified to is an opinion, you

haven't testified to a fact yet, except your name and your

A That is correct.

Q All right, sir, let me ask you this: If that
zone was in the well, in thg deepened interv#l, it was
certainly not productive, wa# it? i

A I cannot say that; I do not know,

8

Q Well, you know this well after Mr. Cox reentered it

and deepened it, it was abandoned as a dry hole, are you “



1 { aware of that?

2 A Yes, sir,

L v ff_ 3 0 All right, sir, now I believe you finished your

4 || dissertation on our Exhibit DN-Five. Would you go now to

5 || Di=-8Six and if you have any other comments on it?

6 A No, I have no more comments on QN~Fivé. On DN-Six,
7 || based on my corralations, the zone which is producing in the

8 || Robert G. Cox No. 1 EA would be encountered at approximately

3 g || sixty-two, sixty or thereabouts. I do not have a log depth |
-g ig 10}l scale below the depth of the log, which means that this well
M 3
igzg 11| aid not penetrate the correlative zone produc;ng in the
§§§§ 12 | Robert G. Cox No. 1 FA.
EEE;% -13 Q Doctor, would the fact that both the randomly
E §§=‘3 14 |l drilled No. 1 Well, cur Exhibit Number Five and the No. 2 Well
:§<a§ 15 | randomly drilled, both had some deviation, would that have
-] . .
§ 16 | any effect on the correlation that you have just gone through?
17 A No, sir.
18 Q All right, sir, does that conclude your comments?
19 A Yes, sir.
20 Q Dr. Rehkemper, and I donft want to argue with you,

22 | opinion, but would you agree with me with regard to the

23 | characteristics that you have picked down in the Abo and have

24 | correlated from Exhibit Five, randomly drilled No. 1, Exhibit

% llsix, randomly drilled No. 2, to the intentionly deviated well

21 || T realize you have given your opinion and your sinceze
I
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1 || that reasonable minds could differ with the interval that
“ 2 || you have picked as the continuing correlative intexval that
, N 3 | you have been discussing?
o 4 A I woﬁid say it's possible, I'm not about to say
B 5|l that I can control another geologist's log picks.
. 6 Q Well, Doctor, the reason I asked that broad
B 7 || general question, I can look at some of the characteristics ‘
| h : g || that you picked on DN-~Five, random drilled No. 1, and it is
- : m' = 9 obviox;s that yo2u wanted to start from i:};erg and as I go from
% z 10 || your pick on that to the next two exhibits, I know there is
i ~ ;gég 11 ]| quite a distinct difference in the characteristic that you
§§§§ 12 || picked in the next two wells.
& §§§ 13 A Well, log picking is an art.
. BsHE
- B 'g éi_f 14 Q Not a science?
e ;og 15 H A | No,ﬂ-att is an art. You are a lawyer, I can pick
¢ = i § t6 || someone off the street and it takeé experience .'.mdre}_:>et_i.t::l,on.1sH
" 17 lég correlating to become a good correlator. It is not
v< : ‘: .. »13| something that you, as a lawyer, can come in and say, “This
- 19 is the way it is,"” unless you have log experience and
. 20 || geologic maps. I think it takes an experienced geologist
‘ 21 to correctly correlate logs. |
- 22 Q All right, sir, would you be patient encugh to F
f 23 “ run through with me a tool, as I as a lawyer off the street
24 | can understand, and that is the vertical distance between
r - 2 || the top of the reef and the vertical interval that includes
l. - L
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the Cox zone, would you make that comparison just
althcugh you don't feel that it has any scientific validity?
A You want to compare the depth or the distance
betwean the top of the reef and the top of the pay?
Q The top of thé'Cox zone, yes, sir.
A I could do that if I had my directional survey
to correct the two depths here because this is expanded
somewhat .
Q By this you are referring to the deviated hole
that is our Exhibit DN-Seven?
A Right.
Q And without that, of course, it will give you a
mis-reading?
A Right. However, I feel that my corrélations of the
geometry of the logs supports my stated effects.
Q Do you have anry other comments yéu would like to
xiake on the correlations that we have just been discussing?
A No, sir.
MR. BUELL: That’s all I have of Dr. Rehkemper.
Thank vou.
MR, RAMEY: Mr. Hinkle?

MR, HIIKLE: I have a few questions here.

MROSS EXAMINATION

BY MR. HINKLE:

P
e ——
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Q. Doctor, am I correct in ;nalyzing your testimony
this morning‘that you would like fér the Commission to
conclude that there is no communication between the wells in
the Abo reef, unless the porostiy zones can be analyzed
together, and perforated together, is that right?

A I believe even at that time, even though you have

a porosity in two wells which is correlative, I think we have

shown that there is still a doubt that there is communication
between these zones in the two wells.

Q Have you made a study of all of the wells in the

reef?

A No, not all of the wells in the reef.

.Q  Have you tried to correlate the wells in the reef
for porosity zones?

A 1 h;ve correlated zones, that would be both east-
west and nor;h-south, and I have marked on there pe:ﬁorations
but I have not done a log analysis on each log to see whether
a particular zone looks tight or porous, no, sir.

Q But isn't it a fact that it is impossible to
correlate’all of the porosity zones that are perforated in
the reef?

A Yeah, I would say that it is impessible to
correlate all of them, yes.

Q Possible or impossible?

A It would be impossible to correlate every one.
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: - - Page
f" 1 E Q Now, aren't theré other ways to determine whether
_— T 2 thé?e is éoﬁmuﬁication? Would you eay that {f the pressure
- 3 jin' the Empire-Abo Unit has in all of the wells taken the VILJ‘
. 4 sﬁme pattexrn and they have dropped the same scale and so forth

5 | a8 production has continued, doesn’t that show that there is

6 ([-communication between thax?
f'" 7 A I feel +hat this is an engineering problem and |
g | this is out of ray expertise to say whether this can exist or

g | not, sir.

10 Q You know, as a matter of fact, though, that that L
" 11| is the best evidenca?
12 A Well, if this is the best evidence, %hen you may

13 || be right.

General Court Reporting Service
825 Calle Mejia, No. 122, Santa F¢; New Mexico 87501
Phone (505) 982-9212

14 Q Referring to your DN Number Seven, you have shown

sid morrish reporting service |

15 || the No, 3 Humble Well to be between the 4 and 5, is that ”
16# correct?

]l A ‘Would you repeat that? I have found the Humble.

‘? 1 18 0 On the DN-Seven, you show the No. 3 to be between “
T;Q 19? the 4 and 5?

’ B 20 A Yes, sir, that is coirect. H

211 Q Now, the No. 3 is a dry hole, is it not?

- 22 J A Right.
;;‘ 23 1 And that is off of the Abo reef?
; 24 A It is not off the reef, no, sir. }
. 25 | 0 Well, it's in an area where you wouldn't expect
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. T 1| porosity, is that right?

2 A Oh, you can expect porosity there but it just
; — 3 didn't develop. I mean, it's within the reef. This just
4 || shows that the reef is not porous in all places.
B 5 T 1§ But actually this well is not between these two
*d - 61 wells, it's off to one side, is it not?
- 7 A ©Oh, possitly by fifty feet, if that much.
l 8 o Now, isn't it a fact that Humble, after completing
- ,g 9l this fry hole, went some three hundred and fifty feet northwes
‘ 2 :
. "g ;% 10| and got a good well in the reef? v
B iggg 1 A Are you speaking of the Humble No. 5?
“ < §§§§ 12 1} I gquess it is.
h ;§§§ 13 AR No, that would be south. It would be southwest,
) %_“ ’§;§§§ 14| rather than northeast. I think it would be southwest of it.
: 3%
. :; % 15 MR, HINKLZ: I believe that's all I have. _ "
: (8]
§ - 2 16 MR. RAMEY: Any further questions of the witness?
" ,'i : 171 Mr. Day?
: 18
T 19 " REDIRECT EXAMINATION
| _ 20 || BY MR. DAY: ‘
) 2 0 Dr. Rehkemper?
- | B 22 A Yes, sir.
- z Q The problem or difficul#y here is that we are not
24

able to establish communications in the local areas, in this

B 25 I abo reef field, this Empire-Abo reef tield? ‘
1
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% i 1 A That is correct.
2 Q And you.testified that in your opinion the M-is
_ 3l is producing from a zone that is different from the zone the

4l cox well is producing from?

: 5 A That is correct.
T - 6 Q And based upon that, is it your opinion that there
T - ' - P : 7 Il would be an economic waste of oil if the Cox well is not

T ‘ _ 8 |l allowed to produce some oil?

- - g 9 A Yes, I would think there would be.
2 ‘ :
‘ '% ;% 10 Q- Does it make any difforence in the study of the
e : B iéég it |l correlatior. 6f logs, of the depth, can you correlate the
e - %;%2% 12} zones without refarring to the depth, or do you do that?
e ) ’ - ;é?j?é 13 A You do not use ;he depth necessarily. You are
‘ ) ‘ m .g giﬁ 4 | working with stratigraphic equivalent units. Due to
R ; R
K - : :§ g 15 subsequent tilting of the reef, your structural position means
- O
L g 16 elitﬁle as far as the correlations go.
L, : . ' ; ; i : ' 17 Q As they tilt then, they could be different
T 8 18 || depths, but you really studied the characteristics?
- 19 A Right. I work stratigraphically, rather than
- 20 || structurally within the reef.
. - ' 2 MR, DAY: No other questions.
8 | B 22 MR. BUELL: I may have one more question, Mr. Ramey,
3 L3 |l please.
24 MR. STAMETS: While we are waiting I would like
- 25 ‘

€0 ask a couple.
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) ! ) CROSS EXAMINATION
2|l py MR. STAMETS:
- 3 Q Dr, Rehkemperx, whai: igs the nature of the inter-
) |l connections in this reservoir_, is it inter-cxystallins porositﬁ,’
5| ju it vuguler porosity, or is it a fracture?
" ™ 6 A I have never seen a sample’Trom this field. I
. , - A 1ﬂ ? have seen some sample descriptions whereby, 1 guesas, they
5 . 8 qescribed the porosity as vuguler, which is, as you know,
- ” o g ° j_ust a micro-cavern, you might say- I+ is formed in the
; "E é 101 game way as Carlsbad Caverns is formed only '.on a micro scale. Y
.i. L , ‘ go%%g 1 vou have. percolating waters which tend to dissolve part of
R ’ gggé 21 the matrix, part of the limestone.
| .; o ‘._ %é&% 13 Q Would these avenuss of inter-communication run "
i ; ; gg‘éﬁ 1 directly horizontal betwéen wells or might they be- horizontal
L . ) '-'g ;‘; 18 and vertical and at an angle and inter-connect zones at
. g 16, different levels in the horizon? T
P 7 X . A If you are speaking of within a correlative zone. *
i 18 Q I'm speaking of the reef structure as a whole, that -
h Y1l {5 one well you might, say at a depth or one hundred feet
| = 0 l jnto the reef, you might encounter vuguler porosity, might ‘
2 that be intér-connected with the reservoir say two hundred
[’ ) 2 feet into the reef?
- - 23 A T dnubt that you would get ¢his kind of continuity,
24 vertical continuity, within a reef. I would not expect it.
- % Now, you could attain this by vertical fracturing. I have
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never seen -- vertical fraéturing 1g ve;y difficult to
identify. There is ho log that I know of that identifies it.
They have what they call a micro-seismogram, which some
claim will éick up fractures. I have worked with these
f#equently and I have little falth. So, the only way you can
prove vertical fracturing, possibly cores might show this to
you, provided you can tell the difference between fractures

caused by the coring operation and those which were there at

the time the xock was cored.

0 Would drive mechgnism in the reef reservoir of
gravity segregation>be an indication of the veriical
communication within a reéf?

A Yes, it might if you have actual vertical segrega-

over the entire reef, I mean who is to say how these fractures
or porous zones are going to run, this is hard to say.

MR. STAMETS: Thank you.

MR, RAMEY: Do you have a question, Mr. Buell?

RECROSS EXAMINATION

BY MR, BUELL:
Q Dr. Rehkemper, I'm going to give you an example
of a lawyer being a non-expert i1 geological matters. When
I looked at your Exhibit DN-Seven and with particular refergnc

to the Humble Well No. 3 and the Humble Well No. 5, I just

|

tion. Now, in a local area, I mean it may not apply, but maybé

|

!
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let my eye follow what you have indicated is the top of the
Abo reef and assume that Well No. 5, the log on the extreme
ieft end of the exhibit was lower structurally than the
HHumbla No. 3 Well, the next vell to the right?

A No, this is not a structural cross section, sir.

1) Would you look at this, please, and I believe you
can, if you don't already know, make a quick calculation and
determine that in truth and in fact, the No. 5 Well is
higher structurally than the No. 3 Well?

A It ¢ould weil be, I don't know.

Q ¥Would you do that'for me? I believe you can do it
with data you've got right on this exhibit.

A Okay, the subsea top, again I'm referring to the
DN-Sevan Exhibit, the subsea top of the No. 5 would be, the
measured depth 1s sixty-two, ch, two, the kelly bushing is
thirty~-six, thirty~seven. I believe in the No. 5 that

figures out to be a minus twenty-five, sikty—nine subsea.

Q Let the record reflect that in a red felt pen, he

put thu subsea data by the top of the Abo reef in the Humble
Well No. 5 on Cox's Exhibit DN-Seven.

A Okay, in the No. 3, Humble No. 3, the subsea is
a minus twenty-six, thirteen.

Q Let the recofd reflect that he is writing the datum
of minus twenty~six, thirteen opposite the top of the pay in

Humble No. 3 on Cox's Exhibit DN-Seven.

T e YT e ——
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feet and made a productive well, where his No. 2 and No. 1
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A Okay.

Q A1l right, sir, Doctor, 1 direct your attention
now to the Humble Well No. 3 on your Exhibit DN-Seven. The

operator, you and everybody agrees that is a dry hole?

A Yes, sir. : . '

Q 1 believe everyone je in agreement and the proof

jtself shows that the Humble Well No. 5 on your Exhibit
DN-Seven is a commercial producex? ‘ | l
A Yes, sir. _ \
Q How far apart'are those two‘Wélls?
A Approximétely twoe hundrad and twenty feet. This ‘
wae measured from the maps that were supplied. |

13 And the Humble Well No. 5, the productive well, is

higher structurally than the Humble Well No. 37
A That is correct. |
1} And this shows that over a very small horizontal

distance, you can move up astructure from a dry hole and make

a commercial well?

A Yes, sir. , , “
0 in fact, what Mr, Cox aid with his intentionally

deviated Cox well that he went up structure several hundred

had both been dry holes?

A Mr. Cox deviated the hole but it was not due tO \'

water. He didn't havé a water problem there which he apparently
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. 1 |has here. Okay, I w_ould say this is vhat he dia.
3 2 0 He directiorally deviated up structure away from
‘ —_ 3 iltwo dry holes and made a well?
S ) f R _ 4 A From a tight hole and made a well.
' o | , -5 0 Just as we see here on your DN-Seven Exhibit?
- . ) - 6 ) Except that ~- okay, yes, 1I'll agree to that.
» R : - 7 MR. BUELL: Thank you, Doctor. That's all I have
'1 L 8 {if it may please the Commission.
- | : — g 9 MR. RAMEY: Any other questions of the witness? He
S : % % 10 imay be excused.
; j i i%gg 11 (THEREU?ON, the witness was excused.)
_ ;? '} é;gﬁé 129 MR. DAY: May it please the Cémmission, we rest
o - °%5§, .
ST AR ‘5 ggg"é i3 lour direct.
i ; B 'g gfﬁ 14 B MR, HINKLE: May the Commission please, we have
s T :;02  15 one witness and we have some big exhibits to put on the wall
: o . - § 16 theré, if we could take about a five-minute recess and éet
o z o 17 [[them up there and get them marke\‘cylv.
e 18 (THEREUPON, a short recess was taken.)
* 19 MR. RAMEY: The hearing will come to order.
;‘ 20 Mr. Buell?
. 21 MR. BUELL: May it please the Commission, I would

22 |1ikxe at this time to offer Amoco's Exhibits DN-Five, DN-Six

23 land DN-Seven.

24 MR. RAMEY: Without objection these will be

25 |l acmitted.
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1 (THEREUPON, Amoco's Exhibits DN-Five,

2 . DN-Six and DN-~-Seven were admitted
V inco evidence.)

T 4 MR. RAMEY: Mr. Hinkle?

l
o

HUGH CHRISTIANSON

7 cailed as a witness, having been first duly sworn, was

8 || examined and testified as follows:

C,E |
f Qg = |
; -é $ 1 DIRECT EXAMiNATION
Sy . g 3=
; w%gﬂ 11 | BY MR, HINKLE:
- ‘Qz-—q
. 8 Fed :
T - & §§§ 12 Q State your name, address and by whom you are
- g&ﬁ’g
- a2 13| employed?
g : - |
c; § g §§£ 14 A Hugh Christianson. That's C-h-r-i-s-t-i-a-n-s-o-n.
N ! g 3%
o g 158 I'm employed by Atlantic Richfield Company and my address is
® S ,
3 16 || Midland, Texas.
17 Q What is your position with Atlantic Richfield? h
18I A Senior Area Engineer for the Empire-Abo area.
- !
‘ 19 Q I believe you qualified this morning as an adverse

20 || witness. I don't want any repetition but I would like for

21 || you to review with the Commission your connection with the

22 || Empire~Abo Unit and the work that you have performed in ‘

‘23 conneétion with it and with the engineering and geological

24

P’committee that existed prior to the formation o the unit and

25 )l gince that time? _ : \
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1 A I first began mytécqualﬁtance'Qigﬁmﬁhé'ﬁmpire-hbdl [

2 || reservoir in March of 1967 and began studyihg.the reservoir

P - _ 3lwith, as I mentiohed this morning, the Viéwpoint oéréventuﬁlly

';ff; {, g h 4L hopefully being able to unitize in order to increase recovery. “

v‘f ) , ; . 5| This was, as I say, March 1967. This study continued and
 ﬁ;“< -~ 6 i then in about,. I believe October of 67, Amoco which was

7 || then the major interest holder, this was prior to Arco's

i

:::; 8 Il merger with Sinclair. Amoco had the major interest in the “
9| pool. They called a working interest owners’heeting and

10 | the working interest owners set up an engineering committee
1 | and charged it with coming up with parameters thét would be h
'2% the basis for unitization and a recommendation as to whether l

131 unitization was feasible or not.

Phone (505) 982-9212

14 This engineering committee began meeting almost

General Court Reporting Service
825 Calle Mejia, No. 122, Santa Fe, New Mexico 87501

-5}l right away, I believe in November of '67 and met quite

- sid morrish reporting service

‘ek cohtinuously with both work sessions and other types of

‘7‘ sessions. All of the participants, potential participants,
18l in the entire Empire-Abo Pool were invited by letter to
19 || participate in the engineering committee study. We had a

’[. QOL good representation of hoth majors and independents tinroughout
21 | the entire study and we compieted this study in about -- I

N 2 | believe it was a report called the phase-one report was put
22 | out in about August of '68. S5 we were continously studving

| 24 1 the Abo reservoir from the pefkcﬂ*of.early November to the

25' time just before the report came out in August of '68. This
I hen
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ort did set up parameters as a basis for unitization
and recommended that the working interest owners prbﬁeed with \

unitization.

The study, as 1 say, which took something like

eight or nine months, conéisted of a review of both -- there

were gedlogists and engineers on the ccrimittee 80 it included
both a geological and engineering study of all of the we ]

logs, sample logs; driliing time, any kind of data we could

lay our hands on, production data, of course, with the main
puipose being to determine the extent of the Empire-Abo
reservoir and to agree on the acraage_that should be included
in the Empire-Abo Unit and as peing in the same reservoir.

o  Have you been the principal witness at all of the
hearings thnat involved the Empire-Abo Unit, including the U

formation of the Unit, the amendments to it and hearings with

respest to allowables and sO forth?
A I think this is true with the exception of the
recent improved pressure maintenance hearing which Mr. Ed

sommers who works in my groups was the principal witness

there. This is where they were proposing to inject additional

non-Abo gas into the secondary gas cap.

MR. HINKLE: Are the qualifications of the

witness acceptablea?

MR. RAMEY: Yes.,

(Mr. Hinkle continuing.) Have you prépared or has

oo
[
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. proposed unit area which was approved by the USGS and the

there beén prepared under.your supervison, certaih-exhibi£§< 7“
for introduction in this case? . |
A That ié correct, exhibits which I have marked
three of them in pencil as Arco DN NumbéfIOQe. Number Two
willkbe a tablehof production data. This is Exhibit Number
Tﬁree, this cross section, and Arco DN Exhibit Number Four
over here on éhé wall is another cross section. |
o Noﬁ; refer to Exhibit Oné and explain what this is
andrwhat it shows? r
A Well, Exhibit One is a map of the entire Empire-Abo

Pool with the dashed lines showing thé»outline of the briginal)

NMOCC for attempted unitization.

A few ﬁractsknow comprising appfoxim&tely less
than two-and-a~half percent, in other words, at the present
time we have about ninety-seven and a half percent of the total
pool unitized. At any rate, a few tracts shown by the |
dashed lines elected voluntarily to stay out of the unit.
They are, as I say, indicated by dashed lines.

As far as this hearing is concerned, one of the "
primary purposes of this exhibit is to show the relationship
of Mr. Cox's Federal EA No. 1 Well, which is located at this

point up in the northwest-northwest or Sﬁctibh132, 18 South, {

27 Fast., It shows its relaﬁionship on down 33y flank of

the reef to show whefe'our Arco DN No. 3, which is the NW~SE,
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or northwest-southeast cross section to show where it is
located relative to the overall reef, being a dip, slaéh,
cross section, to show where our Arco DN’Exhibit Number Four,

which is again a cross section along the strike, b&sically ;

a strike cross sect.on, along the down dip flank of the
reservoir in a west to cast direction with the actual location,

Both of these cross sections, of course, going through Mr.

Alsc shown on here which I might point out are the
gas injection wells. They are the wells indicated by

triangles. Approximately nine of these with the solid

triangle outline, scatteréd’across the up dip side of the l
resexvoir. Nine of théée are injecteﬁ gas at the present time
We have a number more shown by the dashed lines at the various
locations>which are in the process of‘being converted to
injection at the present time, so we will be able:to inject
more gas into the secondary gas cap.

Repeating that this‘is'up dip, we are injecting gas
into the up dip into thé“secondary cap. ©Oil is draining down
dip, basically to the southeast in the direction of the NW-SE
cross section. E u

Due to this extremely good vertical permeability
and lateral.permeability which field production, a180'field
data indicates is going on, | {

[4Y 'Did the engineering committee include Mr. Cox's
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acreage as being within the Empire~Abo Pool?

A Yes, ig did. As you can see on Exhibit Arco DN
Number One, eighty acres of Mr. Cox's lease were taken in as
having some portion of the productive reef. |
| 2 Was it for that reason that his lease);s included
in the boundaries of the agreement? o

A Yes, that's right.

Qo Was Mr. Cox invited to submit his acreage to the
unit agreement?

MR, DAY# May the record reflect, were you the ,
owner of that lease, Mr. Cox? I don't know who the owner was
of the lease at that time. He said Mr. Cox was invited, I

don*t know if -~

A Presumably Aztec Federal was the owner there
originally.
Q (Mx. Hinkle continuing.) Whoever the owners were,

were invited at that time?

A Yes, fhey were sent copies of invitations to all
of the‘engineering comaittee meetings and T'm sure got copies
of 211 of the basic data that was developed, such as the
phase-one repocrt that I mentioned a moment ago, the gnit_
parameters and were invited to various working interest
owners meetings to vote. Thé effert always is to attempt
to get evérybody in on the engineering committee work if

possible so they can get in their %two cents worth, get their

e e ———— T e
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b 1| viewpoint before the committee.
%_d 2 Q The adgeage which is now known as the Cox lease
= 3| and is not committed to the unit?
s A At the time of unitization Mr. Cox and his other

5 |t participants chose not to parﬁicipate in the Empire-Abo Unit.

- 6 Q Do you have any further comments with respect to - I

7§ Exhibit Numbex Orie?

;j » 8 A No, I believe we have pretty well covered it,

s 3 b4 g  All right, refer to Exhibit Number Two and explain

(i 8 %

: s g 10| what this is and what it shows?
SRR I f -

1 sdde n A All right, Exhibit ‘Number Two, I presume ths

S 7 |

Eo 5 §§§ 128 commission has a copy of this. This would be Arco Exhibit
PN ByEa

g P bme ”s 3 .

s _: ’g‘gf% 13| DN Number Two. This is a table which presents comparisons of
R G ® 98

LE . ': : Q= . . .

b = g?” 141l various producing characteristics of both Mr. Cox's Well and |

A 890% ‘ :

: = . . : .

# S T 3 15 | the immediate offsetting wells in the Empire-Abo Unit which

3 2 ®» Q

e ]

+ [ ]

‘5' I feel are important in determining whether or not the
17

interval which Mr. Cox is producing from in his Pederal EA
18 | No. 1 deviated well is, in fact, connected to the main Abo
19 || reef production or not.

20 And I might just identify on Exhibit One where the

21 | unit wells on which we have production data are located in

22" relationghip tc Mr. Coxk's deviated Federal EA No. 1 Well.

— = Here is the location of Cox's Federal EA No. 1 Well.
24 Q You are refexring to Exhibit Number One?

- ?5 A Exhibit Numﬁer One. Now, what we have plotted on .

ST
L




e

sid morrish reporting service

Santa Fe, New Mexico 87501

General Court Rrporting Service
Phone (505) 982-9212

825 Calle Mejia, No. 122,

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

H

Page 123

here is the surface location threa, thirty out of the corner,
realizing that the bottom:'hole location is actually

approximately fifty-eight feet from the north line of his

lease and abcut eight or nine feet from the west line which
would put it on_this map way up in the corner about the width i
of a pencil dot south of the north line of that lease. At
any rate, there it is. Now, the wells we will b§ looking at
in the unit, as far as their production is concerned, follow
along with me in Unit L. Here is the L row over here andw ‘
the sixteen vertical column. Unit Well L-16, followiné )
the Unit from this point in 16 up, we have the Unit L-16 Well
which is the northwest offset_to’Mr. Cox. l

We have the L-17 Unit Well, which is the north
offset to Mr. Cox and the L-18 Unit Well which “is the north- F
east offset to Mr. Cox's Federal EA No. 1.

We also have the M~16 which is the west ofiset to
the Cox Federal EA No. 1. “

Okay, 8o we are oriented as to where these wells
are ard then if we look at the, under Roman one, gas-oil
ratio comparisons and these gas-o0il ratios are in MCF per
barrel of oil, as you can see by the legend at the top and “
we find, for example, that Well L-16 has a GOR of various
values and these are frun New Mexico Oil Conservation
Commission records, I might say. You can see that from

July through December we have a month by month gas-oil ratio
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in MCF per karrel of oil produced plotted for the L-16 Well

and<you e;nwsee~itguasubeen as'high as thirteen, éwenty-three'

Q.
»

an s low as eleven, oh, six cubic feet per bgrtel and
currently the latest data wz have the L-16 is producing aﬁ
e ratio of eleven hundred and thirteen cubic feet per barrel
or one point, one, one, three MCF per barrel of oil produced.

The L-17 the same sort of inforration with the
December GOR on that well point eight, two, one MCF:per
barrel of oil. |

The L~-18 with a December GOR of point eight, four,
six MCF per barrel of 611 produced and M-16 with a December
'75 GOR of one point oh, seven, one MCF per barrél.

| The next line down is a ﬁonth—by-month average gas-

oil ratio for that~group of four wells which are direct
offsets to the Cox Federal EA No. 1 Well. We see that that
average is Qarying from as much as eleven, fifty-one cubic
feet per barrel in August of '75, summertime results in hich
gas volunes generally due to the temperature, and we see
lower volumes coming along until December of 1975, the
average GOR is point nine, four, three MCF per barrel for
this group of offset wells.

And dropping down to the next line which on the
left column is identified as R. G; Cox EA Federal No. 1 Well,
we pick up his first gas-oil ratio in September of 1975, point

eight, five, seven MCF.per barrel with the GOR staying in
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that saxne general range of point eight, 3ix, one MCF per

‘barrel, being the gas-oil ratio of Deéember of '75 and I'm

asking you to coﬁpare the average gas-oil ratio of the four
offsets directly offsetting Mr. Cox, point nins, four, threa
MCF per barrel ;o the Cox EA Federal No. 1 gas-oil ratio of
point eight, six, one, and I'm simply saying that in my
opinion a ratio thatyis thies close indicates that these wells
are-communicative. The'ériginal solution gas-oil ratio was

in the neighborhood of twelve hundred and fifty cubic feet

per barrel in this reservoir. The fac* that both of the
offsetting welia'to Mr. Cox and Mr. Cox's Wellﬁitself are now
producing at these ratios much loﬁer than the initial solution
gas-0il ratio, is very supportive of good vertical communica-
tion, good horizontal communication, alléwing the gas to

move up structure rather than be produced at the wellbore
because, as you know, as the pressure drops in a reservoir

the amount, the ability of the oil to hold q#s in solution
drops, and 8o, in a reservoir of this type this is one of

tﬁe most significant evidences of good vertical communication,
good well-to-well communication, the fact that your down~dip
wells have a gas-oil ratio very close now to what the
laboratory solution gas-o0il ratio is at the current pressure
in the reservoir, which is lower than the initial conditions.
In fact, although at the present time about roughly one

third of the original oil in place has been produced from the
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t+ § Abo reservoir, these currént gas—oii ratios on dowﬁ dip

- 2 ?:f 2 Qélls, ag you can See, averagé cdnsiderably less at point nine
3 féur, thres and'éoint eight, six, one MCF per barrsl. They

4 || average considerably less than the original solution gas-cil

5| ratio of arounditwelve, fifty cubic feet per barrel.

- 6 It is my opinion that if the Cox Federal EA No. 1

i 7 | deviated well were in a separate reservoir the probabilities

8 || would be that this gas-oil ratio should have been in the

9 | neighborhood of twelve, fifty cubic feet per barrel. Instead
10| we £ind it here at around eight, sixty cukic feet per barrel. |
n Okay, the next column with the double asterisk is

.

average daily oil rate for Mr. Cox. In fact, all of the

13| data below the label, R. G. Cox EA Federal No. 1 on the left

Phone (505) 982:9212

14 |l has to do with data that we compiled on Mr. Cox's well and

General Court Reporting Service
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15 || the double asterisk number is identified with the legend
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16 )| down at the bottom as a double asterisk, that's the total |
17 || monthly production, oil production, divided by the number of
18 || days in the month, and we can see that it started out in

19 || September with twenty-three point three, thirty-eight point

20 )| £ive barrels'a'day in October, thittyffour point seven barrels
21 4 in November and thirty-four point siiron‘a calendar day basis

22 || in December.

23 Then dropping down to the three asterisked line whic

24 ) says, average daily oil rate per actual producing day and EE

S 6 | this is explained dowﬁ at the bottom on the three asterisked

| - u
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line at the base by saying this is the total monthly

production divided by the number of actual producing days.
This is the oil éctualiy produced, on days produced, as best
as we can determine. And we've got in the last column the
number of actua; producing days and the purpose of showing
th's ié”to at least indicate that Mr. Cox‘s well is improving
it appesars in a gensral way when you move from September
through December, it is improving”in~the barrels of oil it
is capable of producing per day pfoduced. For example, he
went thirty-seven point»one barrels a day per day produced
"in November of 1975 to forty-one point three barrels per
day produced in December of 1975. Even though he d4id, as
indicated by the twenty—eight‘producing days in November, he
had his well shut in for two days in November and in December
he had his well shut in five days as indicated by tihe
twenty-six producing dayftotal here in the very last column
down at the bottom 6h”£ﬁé right of Ekhibit Number Two.

So, it doesn't appear that shutting in the well
a couple times has hurt the oil production.

Okay, that takes care of page one, which was
Roman one of Arco Exhibit DN Number Two. If we move to
page.two, which is Roman two, we are comparing here API oil
gravities and I feel this is another indication of whether or
not there is communication between Mr. Cox's Federal EA

Number One Well at ite deviated location and the offsetting.
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Empire-Abo Unit.

Roman two, item A, says, "Enpire-Abo Unit nearest
b#ﬁteries to Cox EA Federal No. 1.“  This production comes
jn from roughly ten oI fifteen wells to each of these two
batteries. The_battery M-14 is on the M-14 location on l
this map and it is right at this pdint relative to Mr. Cox's

well at this point, bringing in production from some of the

ares. The other battery, which is battery K-18 is on the

K-18 spot as Yyou night suppose, in this general area approxi-

mately a half mile northeast of the Cox Federal EA and

taking the other offsetting wells to the Cox Federal EA No. i,

plus some other wells in the general area and you can see

that battery M-14 had an oil gravity in September of 1975
of forty-three point five degrees API.

And under Roman two, item B, the Cox Fedexral EA No.
1 reported a gravity of forty-three degrees API on the USGS
well completion or re-completion report and log submitted by
Mr. Cox with the test date showh on that report as nine, ‘
fifteen '75, so, we wexre comparing September API oil gravity

from the Unit nearby to September reported API oil gravity

by Mr. CoX. 0of course, the correlation is excellent, indicati F'
again that the Cox Federal EA No. 1 Well is in communication

with the main Abo reef that is contributing production to

the wells offsetting.i
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N

| ' 1 h Q Now, refer ‘to E:éhibit Three and expla'in that, that's
2 || the one on the wall.
bt
3H A All right, Exhibit Number Three, Arco's DN Numbex
2 i Three, lat ﬁxe orient you agéin to where that is located and

5 | the identifying keys are on the NW riorthwest which is the up-

et A AL - Ml s e

61| dip side and that is located at this point, in other words,

at the H~12 lncation on the Unit grid.

SNSRI S
T
~

A 8 Moving down in a slice dip cross section to the
=£ : 3 9 || southeast to the far end which ies labeled southeast, moving
: i b -.g Z 10 || down through the Amoco Diamond Federal No. »1 Well, ‘whiéh we
T f : i§§ o 11! heazd & little bit a?out earlier today asd this is a dip crossll -
’ '§§°§§ 12 || section relative to ﬁhe fact that this would be the main stike
Ea §;5 E?gg% 13|l of the reef, along the long axis, something like twelve-und~a-
B '§ %%g 14 || half miles long. This is the back reef to fo;'e reef. In
N 2 ;Q‘g‘ 15 | othsr words, this area back here would have be:n the lagoonal
1;:- a'§' 16 | type deposition thi*  we were talkiﬂévaSout this mornipg and

o 17 | the area on the fore reef side would have been facing the
18 || open sea on the south side with wave action, erosion, the
; 19 | re~deposition and re-working taking place on the fore reef

20 || side, a much quieter envixonment back here, so in general

21 || you would get a little bit more in the way of muds which turn

- . 22| into shales later on the back reef side than the fore reef

23 || side.
, 24 Anyway this is now showing the development of the
i . |
= 2%5 || reef, the top to the bases as picked and not solely by me but
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by the engineers and geol6giats who comprised the Empire-Abo
engineering committee during the seven to eight monﬁhs period
when the study, pre-unitization study, was going on. One of
the early conclusions of this group, based noﬁ only on log
correlations bu§ on producing characte?istics already in
evidence was that reservoir communication was excallent, both
vertically and laterally. I'm talking abéut into and out cf
this area, as well as down the dip. Of course, thiz was |

based on a great deal of information beyond simply geological

correlétions wbich, of ccﬁgqe, were used, but the conclusion
was that there was‘excellent cémmunicatien, but it simply was
not poésible to correlate particular porous intervals from
well to well. But this didn't reaily bother the geologists
that were involved because they said, as has been said this
morning, that the characteristic of the type of vuguler

porosity this primarly secondary developed through a combina-

tion of fractures and layer percclation of water which

reached out at various intervals and then perhaps a little

anhydritefcpming along behind to infill various of the fracs
as well ashin some places resulted in a situation where you
simply could not correlate a particular porous zone and get
through this extremely well developed fracture and vug system.
The corralation was obviously there and this was evidenced by
such thingé"dé-the fact that we could already see a Becbﬁdary

gas cap developing. We had excellent drill stem test
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information which-gave us £he position of the original gas-
oil contact located in a very localized area in th;‘géneral
area riqght in here. |

Q Are you referring to Exhibit Oné?

A Yes, I'm referring back to Exhibit One and just
giving you a feel for about where the rclatively amal)l initial
gas cap which amounted to probably about seven tenths of a
It was located

percent of the total hydrocaruon pour volume.

in the up structure west end of .the reservoir pretty much.

We started’getting evidence through the fact that wells

completed relatively high in the reef and this well doesn't

happen to‘have been completed there but there are wells which
were completed early in the reservoir life, rxelatively high
at low oil-gas ratios, twelve hundred cubic feet per barrel,
in that range, and later on after considerable production |
began an increase in the gas-oil ratio, they were recompleted r
lower in tha reef and went right back to low GOr’s, solution
gas-0il ratios from ratios five and ten thousand cubic feet
per barrel up in this area to ratios right at within a few
percent of whatever solution gas-oil ratio was in the pressure
in the reservoir at that particular time;

This is the type of information, plus pressure
data that the committee analyzed. Of course, pressvre d§ta¥' "

well as the basic

pressure and all of thase things.
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S A i 1 || correlations, the fop and the base of the reef which is

" 2 | pretty evident in the log. You can pick the top of the base
k | : - 3 || pretty well, it led the committee to believe excellent vertic;al ,
4 | communication, in fact, had a classic gravity drainage
5 || reservolr here w_ith a secondary gas cap developing and

¥

P 6 || expanding down structure.
P .

:

?;;‘”!ji Fi: 7 I want to point out one mofe thing on this cross
‘m’ <w}iﬁ i 8 || seaction. Moving on down the SFgﬁrs to the area of Mr. Cox's
° i '§,¢ 3 9| well, and this is located wheré his well is sub-surface
_éy“‘ -g é 10 | wise up in the northwest corner of Section 12ﬁ;nd I
: j ;EE% 11 [ want to point out that when you look at the dip on the top
v é - Eiggé 12 || of the reef and the fact that there has been a problem with
! ) ‘ - 532% 13 produétion a little bit down the dip from this location, I
. . S~¢g ‘
- ) » 'g gié 14 || that it would be to an operator's advantage if there were no
) v -Saf 15 | particular rules governing the situation to complete the well
. i 5 =
; - § 16 || as far up dip because not only would vou be moving up dip I

§

17 || and getting towards the better wells as you can see by the
18 || production data on the offsetting wells, but moving back
19 || over here to Arco DN Numb2r One, you can see by the outline

20 | of the Unit boundary the general strike of the zero net pay

21 )| in the Abo reef is in the northeast-southwest direction as
22 | I'm outlining here with my pencil. Sc¢, in effect, by moving
23 || back directly, pretty much directly up this cross section you

24 || see, you are, in fact, improving your chances of getting

5 || into an area that is on strike with, for instance, this six
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hundred foot west offset in the Unit M-16 which had seventy
or eighty feet or so of net Abo reef.

MR, NUTTER: Mr, Christianson, would you make a
pencil line there where you outlined the position of the
zero porosity with your pencil? |

A Yeah, zero porosity right in this generel -- through

‘that dry hole which is on one of the other exhibits.

I really shouldn't say zero porosity, I should say
dipping into water and I'1ll apologize. Zero oil column is
a better way to put it kecause this is what's happening. You
know, you can see by looking on the cross section. 7You are
not losing porosity’completely. Moving down this way you
are dipping below t#e original oil-water contact and evidence
has indicated that there is probably some type of oil-water
transition zone up above the original contact because the
nil wells completed above it made water from the beginning
and we will ss2 that on Arco DN Number Four Exhibit when you
move over there.

So, anyway let me correct and say rnot zero porosity

but zero hydrocarbon pour volume or zero productive hydrocarborn

pour volume as limited by the reef dipping into water. That
is the line I am drawing over here. Not a zero net pay but
a zero -- a point where the reef dips bhelow the oil-water
contact and this is something like that in the area of the

Cox lease, Cox Federal EA No. 1.
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,é‘i 1 S Q (Mr. Hinkle continuing.) Mr. Christianson, réferrin?
;’ S i 2} te Arco's DN Three Exhibit, have all of the wells shown on
o -~ 3| that exhibit been corrected for true vertical depth?

4 A Yes, that's right. All of these wells are corrected

51 to true vertical! depth and if you look at the heading on the

é ffv | 6l top of each well, it identifies the well, gives the well's ]
| 71 elevation of the rotary kelly bushing and jives ﬁhe TD of (
‘8| £ifty-six, ninegy-five, that is neasured TD in the hole itself
and then using the Totco survey correcting for the calculated
10 deyiation, you find that the/true vertical depth is indicated
11| by the letters TVD, true vertical depth. The true vertical

12} depth in this particular well, which is the number I-13 is 4

1B || fifty-six, ninety-one compared to a measured depth of

No. 122, Santa Fe, New Mexico 87501

Phone (505) 982-9212

14 )l £ifty-six, ninety~five. The logs were adjusted subsea wise

General Court Reporting Service
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‘5? upward four feet to take care of the adjustments, so you can

825 Calle M¢jia,

16 || gee that in this well that there was an ajustment of all of h

i :l'; 17|Pthese required upward adjustments.
18 There was an adjustment from a log measured TD at

191 £fifety~-six, thirty-eight to fifty~six, thirty-three, that's

20 || five feet, An adjustment from fifty-six, ninety~five to

21 | Yifty~-six, ninety-one, that's four feet, an adjustment to

221l true vertical, two feet in this well. These are all Unit

2 wells, of course. An adjustment of nine feet at this point, ?
24 ll thig is the maximum adjustment required. |

25

Here is an adjustment of four feet and moving to “
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1 || the direct northwest offset to the Cox EA devisated well,
‘2 an adjustment of six feet to get the true vertical depth and
- 3| then at the Cox Federal EA No. 1 deviated well, it has the
4 || maximum adjustment from sixty-two, twenty to sixty-one,
5| eighty-nine, or about thirty-one feet, to get the true

- 6 || vertical depth from log measured depth, that is because the

+
b e e e a

7 well, in sffect, curved in this fashion.

§ f 8 Then on the Ambco piamond Federal No. 1 a correction

9§ of approximately two feet from log measured depth to true.

141 is a west-east cross section from W tc E along the down

15 | dip, whae I called the toe of the reef and this is soxrt of

g =
- 2
; ®Q w
g 'é 8 10} vertical depth,
b g 3=
P :,5 S 1 Q Now, refer to Exhibit Numker DN-Four and explain
5 P8
g ~
gggg 124 that?
w3
3 a L8 ay. Ex er Arco er Four. 8
_EEN"S‘ 13 A ok Exhibit Number Arco DN Number F Thi
b wg": .
E1sf
e~ | 4
= 3
2

16 4 a strike oross section, it goes back to Arco Exkibit DN

17 i Number One. We are shown where W and E are and all of the

18 |l wells inbetween and they are located from west to east, about
19 ji as far west and again about as far east of the Cox Federal EA
20 No. 1 Well, and generally in a long strike with the zero oil

21 | pay line or the point where the reef dips into the water table|
22 1 Tt is not exactly parallel but it generally gives you the

23 || picture.

24 Yhen you look I want to point out that the top of

2% |l the reef correlates again as shown in the heavy black line
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labeled ntop of the reaf" and all of these wéils, just as
Arco DN Number Three, have beeh corrected to tfue vertical
depth with the corrections shown at the top. They are all
gimilar to what the corrections were on the wells over on
Exhibit DN Number Three.

And so we are hung on a true vertical depth and on
a subsea on an iacterval eubsea depth of about twenty-five
hundred feet ags shOWn:ﬁf the heavy dashed iines. So both this
Arco Exhibit DN Number Four and DN Numbex Three give you the

true subsea relationship of where the top of the reef is and

where the perforated jntervals are. The perforatao intervals

ﬁére the red colored intervais with the plack circles and the

purpose really of gxhibit DN Number Four is to illustrate

t+he correlation well-to-well along atrike in the down dip
area of the reservoir, and then also to show just by the
production data in regard to each well, its initisal production
data, the recent production data occurs below the 109 of a
particular well, to show by production data that, in my
opinion, we are in what appears to be an oil-water rransition
zone, in that we find wells producing some water even on
initial completion. And, in fact, going to volumes of water
that are higher and then decreasing again. And this was a
point that I wanted to point out in regard to an earlier

exhibit. Let ne take for example the M-16 Well which happens

to be the west offset to the cox Federal EA No. 1 and here is

|
|
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the Cox Federal EA No. 1, the familiar log that we saw over
here on this Exhibit DN Number Three and the familiar top
of the reef and the pefforated intervals some fifty or sixty
feet in fhe reef.

 And here is the M-16 and this is the Unit M-16, if
we move down we find that this productlon data which happens
to be for November 1575 shows that the well is producing a

hundred and fifty barrels of oll per day and seventy-one

barrels of water per day. At one time, a year or two or
three past, the well produced as much as a hundred and sixty-
three barrels a day. It actually staried out at, I think we
got the initial water rate on the well of about twenty-three
barrels of watef a day, it built up as high as a hundred and
sixty~-three barrels of water a day,'now it is back down to
about seventy-one barrelahqf water a day. So, the well has

been producing water for a long time and this is not the only

one. The west offgset to it has a similar history, not as
dramatic a difference but the water rate &t one time was
fifty-six barrels of water per day. It started out at seven
barrels of water a day and went up as high as fifty~six
barrels of water a day and now it is down to forty-two barrels
a day in November of '75,

This type of performance, as far as I'm concerned,

indicates that you are in a type of transition zone, that the

water is probably not moving in quite as severely as Mr. Noell
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1 || would have us believe this morning, because while some of

2 | the wells may be making more &atgrﬂéw than they were a year
% - _ 3} oxr tw; ago, they are making leséagater t:han théy were making
L ‘ . - i 4 | gaveral ye#rs ago and they are be;hg pulled at higher total
5/ rates ﬁﬁan they were several years agr, so you would expect
é - 3 6| some increase in water just simply because you are producing

T 7} greater volumes of total fluid from the well.

P

N 8 I might‘just go’to the L-19 which is the Exxon
— § 9| Federal No. 5, which is on the cross section that we looked
% o 'g jg 10fl at this morning and this is located, as I'm pointing it out
i i%gg 1 with my pencil on Arco DN Number Four, and we see *that the
; ; €;§§§ 12} original water production was tgenty-six barrels of water
i Sz , p
. o -§§§§ 13 a day and it has been as high ;s forty-two bar;els a day. We
E <'§§§;s 14 0 aie showing in November of '75, water production twelve
‘ &
’ : :; g 1511 barrels a day on that well. And, of course, Mr. Cox's well w
’ - % 18§ is producing about thirty—five oil and in the neighborhood

. *a 71 of a hundred and ten water per day from his subsea location r
f - | 18§ at this point. And so you can see that there is some water
‘% : 19 || production and it is not absolutely related to subsea
| 20 || positions.
- LV ' 21 ] Mr, Christianson, are you throu§h wiﬁh that?
- 22 A Yeah, let me just check. Well, I just want to
23 | point out the fact that the Cox Federal EA No. 1 deviated

24 | yell is producing oil and substantial water at a subsea depth

e

which we can eyeball as gimilar to some of the others, in fact
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1| it is slightly lowér by twenty or thirty feet than most of

2 || these wells and about equal to these two wells. The fact

- | 3 || that it is producing oil and water certainly is no indication
4 | of reservoir separation, but it is part of this transition

51| zone that I bel;eve exists in this down dip toe of the Abo

6 | reef, which is what our cross section here, Arcc DN Humber

s 7 | Four is running through.

8 I might just point out, there are some GOR's for
_ 3 9 | comparison on the cross section that were not in the data
% é 10 | that I submitted with Exhibit Number Two.
igég 11 Keeping in J’r’nind that Mr. Cox's well has a GOR of
- ‘§‘§§§ 12 point -~ we are showing an August of '75 GOR for hj.m of
) é Eggg% {3 point. eight; eight, two. The data I gave you awhile ago was
g z'§'§§£ 14 | December, around point éight, six, two MCF per barrel of oil.
) :§0§ 15 Moving to the immediate east offset, it currently
: § “i6 || has a -~ well, I read that wrong, his November GOR is point
) 17 || eight, six, thiee MCF per barrel of oil on the Cox Federal
— 181 EA No. 1. The immediate offset has a November GOR of point
19 || eight, one, four MCF per barrel of o0il. Another location
i ' 20 || east of the well has a GCR of point eight, three, nine MCF
21 || per barrel of oil. And these are Unit wells, L-17 and L-18.

22 Another location east of the Unit L-19, the gas-

23 || oll ratio is point eight, seven, seven MCF per barrel of oil.

24 || One more location east to the L-20, Unit Well, the gas-oil

25 | ratio in November of '75 was point eight, seven, nine MCF.
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Again comparing all of those less than nine
hundred to Mr. Cox's Federal EA No. 1 gas-oil ratio in
November of point eight, six, three MCF per barrel of oil.

Again supporting with some different walls what
was brought out_in.Exhibit wa that the gas-oil ratio would
dompare very well betweén Mr. Cox's Federal EA No. 1 and
the wells in the unit, Abo ﬁnit, that -2re locatedbin the
genergl‘immediate area and this, in my mind, is further
evidence that there is connection between the Cox Federal EA
No. 1 Well and the Abo reef in the Empire-Abo Unit.

Q Mr. Christianson, the Empire-Abo Unit was approved
as a préssure-maintenance project, was it not?

A That is correct.

Q What method is being used to maintain the pressure?

A Well, we are going at it in at least two different
directions. We are attempting to minimize the producing
gas-oil ratio by shutting in high gas-oil ratio wells and
what this does, of course, is allow the free gas to migrate
up rather than being produced out of the reservoir itself.
Lets say a well here, this well has a low GOR but if it
happened to have a high one -~

] what exhibit are you referring to?

A I'm referring to Arco DN Number Three. And this
is a pretty good illustration of what we are doing‘and if

the well 4id begin to increase in gas-oil ratio because we are

e rv—
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1 || unitized and can shift our oil production around the reservoir

D saow

2l to the most efficient well, if this well did increase in

é — 3 || gas-0il ratio that would be an indication that it was

4 || producing probably coning free gas up in the secondary gas
Q;i*' f~~ 5l cap. We would like to keep this secondary gas cap as whole

e : 61 as we can and so we would either cut that well back in oil

Lot

7 || production or shut it in entirely and shift its allowable to

8 || another low oil-gas ratio well. This means that the free gas

9 ° that would have been produced vut will instead be allowed

[

10 | to migrate both vertically and horizontally, but it has got

11 || to move both ways up into the secondary cap where it will act
12| to expand that cap. This helps to maintain the pressure in

13 | the reservoir, which in itself helps to increase recovery.

General Court Reporting Service
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4 In addition there is some effect of the gas injection in

15 | moving the o0il down structure. I don't think this is as

3
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16 | important as the fact that you need to allow the oil to

17 || migrate down. In other words, let nature fake its course

= 18 I and the oil, because of the difference in gravity between the
19 1l 0il and the gas and because of the excellent communication,

o - 20 | the 0il will move down, will move not only down vertically

21 | but will move down the structure in the directionm of tr: low

22 || gtructure wells, such as the Cox Federal EA No. 1 deviated

) 23 || well there.
24 Q What was the reason for the location of the injection
- 25

well as shown on DN-One? , ’ h
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A Well, we wanted to be sure that we put the gas in
the secondary cap, so we locaéed the well, as you can see,

gener&lly spe3king, along the back reef, not all the way back

in the back reef, moving again to’the NW-SE cross section,
Arco Exhibit DN_Number vhree, instead of.éutting it here we
put it here generally. It's in the cap because the cap -~ the
gas-oil contact is minus two ﬁhousand or even a little below

that. Buﬁ it is not all the way back in the back reef. So,

in essence, we are using one row in for the most part,

depending on the ability to take gas in the individual well,
butlin efféct we don't have an injection well on this cross ”
section. There is one immediately, one iSCQtion southwest
of it, but it would be comparable to a location here and we
are putting gas in a part of tie reservoir up here in the
top part and‘augmenting that gaskin the secondary gas cap.

Q Appfoximately how long has the pressure-maintenance

project been in effect now?

A Well, it started the day we unitized in October 1st
of '73. Ve immediatelf shit in a whole bunch of up dip
high gas-o0il ratio wells. Now, we did not have our gas
injection facilities going until about the middle of '74 but
we wera, in effect, reducing voidage from the reservoir by
shutting in many of these wells on the back up dip side that

were already high GOR's.

Q Has there been a uniform drop in pressure throughout:
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A Well, relatively, yes. I mean these things are
always relative when you are talking about a reservoir
engineering situation.

Q Does phat pressure indicate anything with regard to
communication bet:ireen the wells?

A Oh, yes : Yes, the fact that there is not a whole
lot of variation well-to-well laterally in pressure. Now,

I'm talking about for the most part. There will be some wells|

on the back reef side which are of low permeébility and don't |
build up because of their lower permeability within the
limited amount of shut in time, perhaps, that would show
somewhat lower prassures.

0 But the overall operation of the mainﬁenance project
indicates that all of the wells are in communication?

A That's right. All of the wells that we defined
&3 Abo reef wells, ves.

0 Now, in connection with your engineering committee

study and all of the experience that you have had, is there |

any indication of any barriers or peculiarities in the reef
which might indicate the formation of a separate pool within )
the Empire-Abo Unit area?

A Well, certainly not within the Unit. I d'In't get

into the fact that we are --- back when we were discussing

what we were using as far as methods to help producticn, we
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! lare injecting in the neighborhood of sixty-five percent of

s H

f E 2 || the produced gas back into théfysecondary cap. I don't
. ; R ' 3| think I mentioned the percentage.
f?f”  t;g 4 0 I believe the taestimony in this case shows that
S v %[E 5 |Mr. Cox's well is bottomed within fifty-eight feet of the
sz}~- | o %’@ | 6 | north line and eight feet of the west line of’acreage committe
?E""\ ?Pi 7|l to the Empire-Abo Unit. Have you formed anv opinion of
o %{? 8 | whether or not production in Mr. Cox's well is violating
- ¢

8 | correlative rights as far as the acreage that has been committJh

W to the Unit is concerned?

" A Yes, I have. I believe that at this location; far

12}l up in the northwest corner of his lease and only some eight

>

134 to nine feet from our Unit boundary that is on the west and

General Court Reporting Service
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14t fifty-eight feet south of the north line or fifty-eight feet

S WA Ay

15 ]| from the Unit boundary in that direction, everything I know

sid morrish reporting service

16 | about the way fluids drain into a well which is usually in all

AT A e M

17 | cases I have been concerned with, in a radial manner that
bt . 18 tﬁere is nc question that it would be impossible for him

19 | only to pﬁll a distance of eight feet. Wﬁen he withdraws
- 20 fluid ressure drop relative to

- 2! | that fluid withdrawal will be in a radial fashion around

22 || the wellbore and it would definitely extend both north into

- 23' the Unit property and west intoc the Unit property.
g 24' 0 Have you formed any opinion as to the productive |
ta ’ I
% acreage around Mr., Cox's well, the number of acres involved,
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productive?
- 2 -5 I haven't really goné into that study, however, I
- ' 3l will say that the engineering committee's original study, I
. . o 4|l believe assigned fourteen acres and thirty-nine thousand,
: 5| etght hundred and ninety barrels of original oil in place
‘ - 61 to the lease and I feel that -- of course, the committee
b“ - 3 : 7| at that time did not have all of the information, for
' ( | 81 instance the present Cox Federal EA No. 1 deviated well was
Lo ‘ - . g %l not completed at that time and indicating as it does, as
Q i - 'E U-g 194 jittle as four feet”,,of net pa;y up in the bott§m hole location
- ’ %%’éé " point, fifty-eight feet from the :novrth and eight feet from
_ f* 4 r- §'§§§ 12‘ the west line, the committee, as a mat'c.er.of fact, not
v T :‘N %ggg 13 having that data, assigned -~ when you look at their contour
g ! f... gé?—;i 14 maps you can Bee they assigned approximately sixty feet of h
< v i : :g % 5|l net reef to that spot, fifty-eight feet from the north line
: - g 16 and eight feet from the west line and we are beginning to see
, .~ 171 evidence developing now thcs perhaps there is only four faet
’ ’ . Bl of net reef there. So, my feeling, although I have not made
- ¥l a detailed si:udy, my feeling would be that the result of one
v 200 would prokably be a reduction in that -~ and a sizeable
21 || reduction in that original oil in place as calculated by
" 22 the engineering committee.
- s Q Do you have any idea what that reduction shouid “
2 be?
- 2 A I wouldn't really want to say, but it would certainlij
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be fractional relative to that nunber of thirty-nine
thousand . cight hundred and<ninety. And let me point out
that there is even a certain chance that the wall is
pottomed on Our property. vou know there is an erxorxr, there
could be a certain radius of error in that bottom-hole
jocation -~ when you are eight feet from the line you don't
really know within eight feet that that is where the bottom
of your hole really 18.

Q po you have any recommendation to make to the
Coﬁmission with respect to the 3dispostion of4Mr. Cox's well?

B Yes, before 1 make that, I would like to emphasize

that Arco does not object to an allowable for the CoxX Federal
EA No. 1 Well, if it is pottomed at & jocatica in compliance'
with Comnission Order R-4561, that is within 2 hundred feet

of the surface location. That : g what Order R-4561 specified.
The present ljocation violatesvcorrelative rights and could
even force economic waste through arilling of unnecessary
wells <o prevent drainage and having made that statemen;,«then
I will go ahead and saY that, representing arco, I feel

that the Applicant should be requiréd to comply with Ccommissio
Order R-4561. In other words, pottom his well in the Abo
within a hundied feet of the surface loéation and that no
allowable be agsigned to this well at this location, fifty-
eight feet from the north and nine feet from the west line

of the lease€.
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i 3 Q When you say "representing Arco" you mean Arco as

-

=3 ol the unit operatcr cof the Fwpire-Aboc Unit?
N 3 A That's right, Unit operator.
5 | I ‘
) 4 MR. HINKLE: I would like to offer intc evidence

5 | Exhibits One through Four.

T R R T T e

e L | 5 MR. RAMEY: Without objection they will be admi«ted.

7 - (TPFTREUPON, Arco Exhibits DN-One, DN-Two,

8 DN~Three and DN-Four were admitted ihto
j = g evidence.) |
- g b 10 MR. HINKLE: That's all I have.
: ‘B
; ‘: if‘ééﬁ 11 " MR, RAMEY: Any questions of the witness? Mr. Day? .
B ‘g‘g%g 12l Mr. Day, let's take about a ten minute break right here.
g ‘ o~ .-fj‘." i‘;f% 13 (THEREUPON, the hearing was in recess.)
i . B8t ‘
. : K 'g §§§ 14
. ; ;‘Og 15 MR. MY: The hearing will come to order. Mr. Day)
" : = ’ ‘é 16 || I believe you have the flocor.
‘ BETA MR, DAY: Thank yoﬁ.
- 18
’ ~ 19 CROSS EXAMINATION
R 50 || BY HMR. DAY:
. 21 Q Mr. Christianson, the statements that you have made
e 22 it on your opinion are based on your information and studies of
23 || the field, is that correct?
24 A That is correct. ‘
L— 2% 0. Taking the gas~oil ratios and gravity of the oil ﬂ
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alone, without any othe; supporting data, is it your opihion."

A Yéah, but I don't ever operste that way.

0 Yes, sir. Now, have you correlated these logs
yourself? |

A You mean on these cross sactions?

Q Yes.

A Oh, yeah, of course now as I say these are engineer-

ing committee picks in every instance except the new wells,
the Cox Federal FA No. 1 deviated Well and the Amoco Diamond
Faederal. I'm in agreement with those picks and I was a
participant in those picks and then the other two are my picks
that is the Cox FA No. 1 and the Amoco Diamond Federal.

Q. Incidentally, you have got marked on there,»originalﬁ
oil~watex contgct, what do you mean by “"original”?

A Well, that is the subsea level, minus twenty-six,
gixty-five, which was determined by the engineering committee J
for the Empire-aAbo Unit in pre-unitization work as keing the
lavel below which you would get a hundred percent water
production. c J

Q Is that changed?

A There have been some localized upward movements of
water, yes, I would say that.

Q Do you find any upward movement of water in these

wells here?




sid morrish reporting service

. General Court Reporting Service
825 Calle Mejia, No. 122, Santa Fe, New Mexico 87501

Phone (S05) 982-9212

10

1

12

13

14

15

16

17

i8

19

. 20

21

22

23

24

25

Page 149

MR. LUCERO: Excuse me, would you indicate what
wells you are taliking about for the record again?

MR. DAY: On Arco Three, DN~Three.

A No, I don't see any there at all.

Q (Mr. Day continuing.) Weli, then --

A Let me check one well here, No evidence there, no.
Q ° Well, then, s8ixr, again referring to the same

exhibit, 1s there a good possibility that oil would be
found in the Amoco Diamond Federal No. 1 Well, since the reef
céﬁes into that well and it is above the oil;water contact? |
A It is above the original contact but I think if you
recall some of my testimony just compiéted, the amounts of
water production on the wells over here on Arco Number DN-Four
indicate that there is probably an oil-water transition zone
which i{s above the minus twenty-six, sixty-five lavel and in
this zone you run the risk of producing water and certainly
this well if it had any porosity would and if it is, in fact,

connected, which I'm basing this only cn the log correlations,

at any rate it wouid bYe a very risky test.

Q All right, the reef is in the Amoco Diamond Federal
No. i Well as shown on Arco's DN-Three?

A Yes, in my opinion this is the top and base of
the reef but there is little if any pcrosity.

Q And as you have shown it, part of that reef is

above the oil-water contact? u
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. - 1 A That's right, the original.
T 2 Q Going i-.o',mia t:héé A'ico DN~-Four there?
, — 3 A DN-Four, yeah.
. 4 Q Going to Arco DN-Four, look at the correlative

SRR 1 g 5 zones that you have shown there and then look at M-16 and

} B 6| the Cox Well and tell us whether you agree or disagree with

e r

s B s 7|} Dx. Renkemper's statement thet the zones are not correlative?

fa - 8 A That what zone is not correlative?
: - g 9 Q@  The production zones of those two wells.
- .% :go 10 A As far as the log, if you relate it merely to
5 i i%gg 11|l aistance below the top of the reef, then I would say that it
e - ggé% 121 is obvious that the well, the Cox Federal Well hera, is
t o g - ;gg% 131 perforated roughly fifty feet below the top of”t?ie reef, where
‘ - : i .g Eff 41 this well, the M-16, is perforated right at tne top of the reef.
- A :;;. § 15 S Q Mr. Christianson -~
B (¢}
g 16 A This doesn't disturb me any.
17 0. You heard Dr. Rehkemper's te-iimony about the

8 | non-correlative zones between the -- the prodiction zone

19 || between the M-16 and the Cox Well did you not?

-2 A Yes, as best I could follow it.

2 0 My question was: Do you agree or disagree with
22 | his opinion?

23 | A Well, I diszgree if his opinion is, and I think
24

it was, that Bimpif becnuse this well is perforated in the

5] zone fifty feet below the top of the reef, which this' one,
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ﬁhe M-16, is perforated in the zone at the top and the
Doctor can't correlate this zone with some zone over here.
That does not mean in ny opinion_that there is disconnection
within the Abo reef.

Q I believe you heard the Doctor's testimony that
he went on' characteristics of the log in compaxison?'

A 'ﬁight.

Q Based on his testimony of characteristics, which
you heard, and I'm not referring to the top of the reef,
bottom of the reef, but the characteristics,-are you agreeing
or disagreeiﬁg with him?

A I dis%grse-in the sensga Y 4o
my attempts, the engineering committee and geological members
of that committee's attempts to cérrélate porous zoﬂes, I
don't think you can correlate a particular porous zone in the

Abo reef.

Q And I believe you said you didn't correlate
porous zones? | :

A And you are in even worse shape here because you've
got a cased hole which is really just a perforating correla-
tion hole is all this thing is on the Cox Federal EA No. 1,
run in a cased hole and you are trying to compare that in
great detail with open hole gamma vay neutror logs on either
side of it and you see from the kick here at the bottom on

the gamma ray side that the operator was searchiné for a
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s 1 || reasonable point to calibrata and secx his log and there is a
: {: 2 || big swing here and a big swinrg" back and then he got settled /
‘ o 3| down and up he went and, you know, it is just a pretty shakey
h 4 || reed to have to lean on to try to say that one of these
fﬂ 5 || zones doesn't co_rrelate with some zone over here. They are l
; , 6 || both in both the M-16 and the Cox Federal EA No. 1 and in my
| | e 7 || opinion they are in the Abc i:eef and they show similar
b - [ a Zz 8 producing characteristics, so they are connected, in my
/ g pa “ 3 9 Il opinion.
T : K -g E 10 0 Are you saying the correlated zones. of production
, !:* ;ézg 1M i in each of those »tm wells correlate one to the other and are
TS § fx Eg_‘g% 12 | not communicating? |
g;""»{_ o , “ Eg;% 13 ) A Oh, no, I'm not saying that. All I'm saying is that
i E.: ‘.§ gfé 14 || the Abo formation in those two wells is connected in my
bt ::“‘g 15 0pini-on. VI doa‘t think it is necessarily connected right up 'I
.y ® : .
. S 5 16 || here to this particular interval or right to scme interval H
| :3 ; 17 | in here but there is connection.
r 18 0. So, are you sayiﬁg there is or is not communication?
- i - : 19 A Oh, there definltely is in my opinion, communication
: . 20 || between the Empire-Abo Unit M-16 and the Cox Federal EA No. 1
’ 2i || Geviated well. !
] m 22 | Q As to the production zones?
- 23 A Right, as to the Abo reef and they are both
24 producing from the Abo reef. i
| o 2 || Q I'm not giving the generalization of the Abo reef,

[N




EE
- ; | which is8 maybe several feet thick in that area. I rion‘t know,
2 || tops and bottomo you car gee on Arco pN-Three here, the top
of the reef is way up here and the bottom {g way down there
4 || and you don't produce all up and down in the whole reef.
g by 5 || Now, I'm asking You. are you making the statment or not that

there is commmicat\ion petween the production zones of those

N
WY
b
A%
[

7 two wells?

- {i 8 A Yeah, obviously. gince they are pboth, in»py opinion,
v 3 g i producing from the abo reef, they are communicating.
. “" -% 2 10 0 Anything in the AbO reef comnmnicates, is that
o \; %:.“’%EE 11 l\ what you base your gtatement on? ”
- T ) ‘ ) %%‘gé 12 A 1f it has got the sane gas-oil ratio and the same
vi ,%”3 Ezéégé 13§ oil gravity and the sane producing characteristies as the
E \ e: %%ﬁ.é 14| offsetting welis i+ 18 cormunicatind. Jif it is within the
¥ gs

15| AbO raef as my cross gections definitely show.

sid
§25 Caile Mejia,

16 Q Are there any other characteristics upon which you
may base your gtatement, on those general statements?

18 A Well, oﬁe gurther piece of data that & resexrvolir
19 engineer would like to have is the ghut-in bottom hole

o ' .20 pressure.

21 Q I'm asking what information you have, sir, upon

22 | which you pase Your gtatement that they are in communication?
23 || You made the general atatement that anythind in the AbO rveef

is in communication, I'm simply asking you if you have any

other information \ipon which you base that s_tatement?

\
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A Well, logs, gravity, oil and Qater production} and
what else? | ‘ (
Q@ - Well, let's go to =--
A GOR, those four things all indicate to me that it
is connected and, therefore, I don't know --

Q All right, would you show us on the log itself, since

you nmentioned logs? Would you shoﬁ us the characteristics
on the logs upon which you bhase your opinion that the two
zones are in communication?

A Characteristics?

Q Yes, you said you based it on the logs.

A Well, because the producing zone is below what

drilling break occurred right about at this spot, which he
tested and wasn't able to make a well in. *

MR. LUCERO: Excuse me, Mr. Day, can you have him
refer to which exhibit? |

A This is Arco Exhibit DN Number Four and I'm looking

at the R, G. Cox Feder#l EA No. 1 log and I'm saying that the
perforated interva. is within the Abo rzef, below the top of
the Abo reef and, therefore, taking into consideration the
production characteristics which I have gone through: 'n my
testimdny, the two walls are connected in the Abo reef.

Q Then we again come back to your statement, that

anything in the reef je¢ in communication?

Vo
w -, -
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i 1 A Anything in the reef is in communication?
:.. 2 l 0 Is that youi statement?
L - . 3 A If it has got permeability and if you can correlate
T ; 3 , 4l it within the reef and if its producing characteristics are
* P: 5| similar. You can't take one item and hang your hat on it, r]
— | 6| you luok at everything you can lay your hands on.
? e 7 Q If we may for {he moment, set aside gas#oil ratio
§ L” 8l and look etrictly at t!;e logs there on Arco's DN-Four', and '
\ o § 9| would you tell me from those logs alone any evidence that you
5 - ’-g g 10l £ind of communiéation between the Cox producixi} zone and the
; 7 iéég 11 { M-16 producing zone?
- ggﬁé 12 A Only as I mentioned before that the top of the reef
‘ = E:‘%g% 13 -is here and the base of the reef is somewhere pelow the log ‘
: .‘: 'E Eﬁé 14 l interval here, therefore, and the perforations are in the
§o§ 15| reef as I corrglate the log. Limiting me to the log, that
P § 16 || is the reason, o
H 17 Q Now, that's it?
) . | 18 A Right. k
~ 19 l Q The fact that it is completed in what you consider
. ;_ .20 || the reef, based on your log studies, that would show you that
21 || was in communication?
I - 22 A I would tend to feel that until I had other data
: _ 23 | pointing in a different direction. il
24 | Q All right,l then 1e£'s go over to the Humble dry hcle
f - 25 || you heard the testimony on it from Dr. Rehkemper?
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g 2 " _1 A Yega.
¢
¥ :ﬁ 2 Q Would you like to sée that exhibit because I will
L - 3| refer to it
| t a A A Yeah, okay, why don't we put it on the wall.
: e
r . 5 | Q Now, you heard Dr. Rehkemper's testimony on,
; i R 6| referring now to Cox's DN-Seven Exhibit, of correlation betwee#
- ﬂ% ; 71 the Humble dry hole, which is the log in the middle of that
é » 8l exhibit, and the Humble No. 5 which is now the L-19, which is
. o g _9 the last one on the left?
S D H %i >11
« 3 Eoéé%g Q Now, then, how do you explain that this was a dry
' - Eggg 12 hole 1n the same ~~ 4o you correlate this zone with this zone
v = ) i _gé&? 13 bgtweeﬁ the two wells, between the dry hole and the producing
el PTOBEER g
¥ '-—.- ﬁ - gég hole? |
- ~ g § 19 A Yes, just looking at it I'm sure they are both
l * - g 6l on that cross section up there.
: ; - 7 ' Q What exhibit are you referring to?
) ‘ "ij', 18 A | They both are on thé Arco DN Number Four. Here
J - 19 they are. Here is the Exxon Federal No. 5, the producing
% ~ 20|l well. Here is the Exxon Federal No. 3, the dry hole and, yeah
2 it looks like these tops that I've got here are exactly the
- 2 same and these are engineering committee tops and I think this
— 281l shows the structural relationship a lot better than that cross
24 . section. |
- % 0 All right, going back to Cox DN-Seven, how do you
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1| explain if the zone is the same that you have a dry hole

é ﬁ 2 || in the Humble 3 Well and oil production in the Humble 57
| :tﬂ 3 A The No, 3 dry hcle is down»dip out of the productive
é; :\‘ 4 || area of the reaf. You always drill a few dry holes when you H
: i 5 | are trying to find out where to delineate a reservoir and
- : : :
;ff%» ~$vwééﬁ s || this happens to be one of them.
;é; s 7 ‘ Q You correlated the zone, did you not, sir?
8 A Yes, right. !
3 9 Q .-They are the same zones that were found in both
.% E 10} wells? |
iégg 1 A Absolutely. The well is actually, see, this is a
‘ggig 12) completely mislegding cross section. It shouldhgve been ‘
E?gi% 13} laid out 11kg this because this is what the thing ieally
'§§§§ 14 || looks like.’
o g 15 ¢ The way it looks here it only communicates --
- § 16‘ A This iﬁ actually higher, it is dipping down, it
17l is in dipping and strike, a_non-striking dip direction away
18 | from the main reef; l ”

19 4o e I want to know what the communication is between
. 201 those two wells, a8 vou state are the same correlative
21 || zone?

22 A Well, ona of them, I'm not sure exactly what

23 || the tests were, eleven hundred and geventy feet of water,
24h indicating that it did have some permeability, it made water.

© 28 QR ¥What is the communication between those two zones?
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! A 1 think there is probabiy some communication in the )
- 2 Abo herxe.
. 3 v 0 Upon what do youkbase‘ that?
. 4l A pecause the. correlai:ioﬁ appears to be there.
27 ;,\ 5 0 How do you get the correlation?
> : - 6 A The top of the reef correlates reasonably well and
Yo ‘ - - -7} then there was some permeability that the well made water “
h N :' - ~ 8!l and so Exxon proceedsd to move up aip, right up this cross
L 2 - . é 9| gection, in fact. this is just one location over and made 2
‘ : | % 3:_% v1o( good welil. | | |
Sy ‘ B ao%%g " Q You are going pack again to the fact thatrit must
| | g gggg 12} have communication because it is in the reef, is that correct? '
we S ® %v3 < :
LT %B%g 13 A Well --
: . EEE‘ 14 1 Is that what you said?
o x :g % 15 A Generally speaking, I would say if there is gome
- N 2 6l porosity there it -i.s probably conmunicating.
~ v ¢  =8ir, are you aware that the Humble 5 Well drifted
1B two hundred fset to the north according to the occ files
a3 19| and Mr. Nutter's calculations?
. - - 20 a4  The No. 57 )
i ' 2 a  The Humble No. 5.
- 2 A That is probably in the ball park if Mr. Nuttex
. 2| g1a 16,
2 Q Are you also aware that there was no penalty on
- B tnat allowable since that well was drilled before the Unit
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was formed?

A No, I'm not’specifically aware of that, although I

know it was drilled while -~

0 In 19712

A Right, the Unit was being formed at that time.

o Are you aware that the Pan American well, 2 direct

offset of that was drilled a considerable length of time

pefore that, also deviated. Are you aware that the 0CC
files -~
A v‘Do ~ou mean randomly drifted?
1 - Yes, gir. Are you aware that the deviation survey

on it found the deviation and there is nc penalty on that

according to the 0CC records here, My. Poriter's, I believe,
gignature is on that.

A Which one is that?

o The Pan American Well which offsets the Humble No. 5

to the northwest.

A Okay, I'm going up here to Arco Exhibit DN Number On

jf it, of course, dia drift to the northwest, that was in

a large base jease which was the amoco-Malco Federal F and
it would not have peen infringing on anybody's poundary

problems. Now, which well of Exxon's did you say drifted

/") the northwest?

Q Humble 5.

A The only violation, if you want to call it that,




Page

2 Y of that locations is part of the same lease, the Empire-Abo

o - 31 Pederal lessze and under primary operation that is all one

[ 21 i
r 160 l
fti 1 || would be to Exxon itself because the irmediate offsat north ’

P 4l lease, a hundred and sixty acres.,

v“;;lj . : 5 0 What lease is on the west of the Humble lease?
- . g . 6 A That is, again, a part of the Amoco-Malco Federal
*Q:_‘} @'”: 71 lease.
LT e 1% :ﬂ 8 o and how faf is this surface location from that
E - 9% line?
’ 3 = 16 A The No. 5 surface location I'm reaéonably sure it F

-k
-k

shows hers as being gix, sixty from the Amoco~Malco Federal F

3
@
x
g =
i oE e
A ' P aig%‘i, 121 j1ease line, six, sixty east of it, so if it drifted two ”
g A R by . - ,
. P ging
| . 2 ‘=§ﬁ§' 13| hundred feet even due west it would still be four hundred and
- LT ¥ v
e x 5* ' 'E Egé 14 ﬁ - ‘
o 8y sixty-six away from the Amocao-Malco Federal lease. i
, - ‘ gEo® :
=
e ; :g 8 15 Q Coming back to the dry holes here, your correlation,ﬁ
- - H (]
ku”‘»' ; h g 16 your statement on the communication is that it is in the
. - . ! .
. ; 71 reef and, therefore, communicates? L
) 18 A Well, but it is a lousy communication, let me make
é B " ¥ 11 thet clear, because after all, it was such a poor quality

-2l reef that they couldn't do anything with it, that's the

2 evidence on the drill stem test.

h 2 113 So you state that there is poor communication, at 1
_ 23 best, between those two wells?
1
24 A Between that dry hole, yes, most dry holes are
- 25

poorly communicated to the nearby reservoir.
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1 0 ~All right, air, would you gtate where the Cox

2| well is located in general direction with reference to the

3 || ‘Empire—~Abo £ield?

4 A Well, it's on -~
5 Q I¢'s on the gouth side of the field?
6 A yeah, right.
7 Q And to the west?
8 A I¢'e on the south edge of thg\reef.
% 9 Q And to the west of the field, the western part of
'% % 10{| the field? |
8.%23) 1" A West? Slightly west of central, yes about a mile-a '
R S
%%‘Eé 12 || anda-a-half or 8O west of central.
;%é% 13 Q Novy, when you quoted the guality éf communication,
'g %éf‘ 14 || when you referred to your gxhibita Three and Four, You
-;_, 02; 15 || quoted the Unit, those are the Unit» statements and not your
é 16 || own? |
17 A Would you repeat that, please, sir? :
18 o vou referred to the quality of the communication |
| in the reaf? i

20 A “Within the reef?

2 Q And you kept referring to unit studies, are those

22 | unit studies and not your studies?
23 _ A No, they are mine and Unit studies, at least the |
24| conclusions, and I participated in the studies, of course. |

25 || The conclusions I agree with a hundred perceht as to excellent
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communication witiiip the reservoir,

Q Well, you are’quotinq the Unit only to 8support youf
position, is that what You are doing, the Unit study? -

A Well, yes, I'm simply saying that 1 wasn't by myself
in arrivingvét this conclusion there was a wide variety of
experienced enginegrs and geoclogists involved in the study

who reached essentially the fame conclusion that I diq. ”

Q That you dig?

As to vertical and horizeontal communication,

A
Q You are saying that in support of vour study?
A Beg pardon%

Q I'm just trying to get clear, you keep quoting

You say?

A Oh, yes.

Q Now, on the gas cap that you referred to up

there, how 4ig that afféet the overall procuction in the reef?

Q Yes,
A Well, the fact that we are attempting to exercise

good stewhrdship over it is going to increase the Yecovery,
Q You mean in time?
A Yes, it ig having that effect right now. ’

Q Over the entire reef?

A Yes, I would say so. “
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Q What effect is it having on the wells that are in
the southwestern part of the field?

A Southwestern? Well, probably just in other parts
of the field, the oil is moving down structure.

Q Is it affecting those wells now?

Beg pardon?

A
Q Is it affecting those wells now? l
A How far southwest do you want me to go to talk
about it? | ’
@  To the edge of the field. |
‘L Yes. .
Q And is it your statement -- youKAre poihting to
Arco Number One?
A Beg pardon?
Q You are referring to Arco Number One?
A I'm referring to Arco DN Number One, right.
Q Is is your statement thLat the recycling of the gas
is affecting the production of each and every well in that
field at the present time?

A Yes. Oh, yes, it is helping to hold up»the reservoix

pressure which is helping the productivity of all of the wells,
Q To what degree?
A To what degree?
Q Yes, sir. To what extent is it helping production

in each and every well?




1 A Well, any time you act to maintain reservoir - P{

‘ T 2 i presaure you enable a well to produce at a better rate than
o o . " 3|| 1f the pressure was declining.
. \ e & ’ 0 Mr. Christianson, you are making a general statement

’ w s s s 5 || cax you make a specific statement that the gas recycling

. 6 || which is only sixty-i'ii"e percent, I believe, by your own

7 | testimony, how specifically is it affecting a well that is

g || on the southwestern edge of the field?

i ,,j:* 3 9 A You are referring to this as a recycling project,
: ” .g 2 10}l this really isn't, we are beefing up the secéndary gas cap.
AN g
’ i;ﬁg o 11 || Our gas is being produced out of wells down structure, it's
* . ggig 712 solution oil-gas ratio and then we are taking sixty-five
T = E‘gi% 13 || percent of that gas which was in solution in the oil -in the {
: L., .§ %%g 14 || reservoir and we are putting that back up in the gas cap. We
s ; - ,-:Q:j 15 || are not recycling gas in the gas cap, that is something that
- § 16 || goes on a lot of places but we are not doing that. |
’ : 17 Q All right. How does that specifically affect the

:) 18 || production in the southwestern-moséAwells of that field? “
19 A It helps to held the pressure up in this area and
20 || helps the migration of oil down dip a=d it shouvld maintain a

21 || lower GOR for a longer period of time on the wells in the

22 éouthwestern‘portion of the field.

23 0} Again we éte going to general stétements, are we
24 | not, you don't hav. any specific data to show that, say that

25 | southwestern-most well is being helped by your efforts in the ”
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gas cap?
A Wall, only, of course, we ran humeric model studies |

| vhere we modeled every well in the :eservﬁir.

43 Do you have anything specific, Mr., Christianson?

A For the most part these wells were helped by the

HSga_a-ihjection project.
Q But you don't have anything specific?

A I don't see what pocint it would serve. I don't

}ﬁhappen to have all of that kind of data along with me, no.

Q Incidentally, can you refer to, or do you know of

your own recollection, what is the difference in distance

between the Cox Well and the L-17? | o {
il A Distance?
Q Yes, sir.
A L-17, I'm back on £xhibit Arco DN Number One. L-17,
I would say that that is roughly nine hundred and fifty to
. a thousand feet horizont&lly. "
Q.  ﬁQu1d this Amoco DH-One Exhibit introduced on
January 21st heip you to give me those estimates of distance?
A Are you talkiﬁ?ﬁabout the distance from the location
‘ in the bottom hole in the Abo reef of the deviated well and “

the L-l?, are you talking about surface locations, or what?

0 Well, on Amoco DN-One, I'm asking you the difference

between the bottom of No. 1, if you know its bottom, with “

No. 3 or the best estimate.
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' i A rhe bottoms of the two wells. Well, I would say
= L o w 2|l it's in the naighborhood, and this is an estimate, prpbably
o ~'=> — - 3 || a thousand feet, that is the L-l“'l_bpttomohole location is

4 || probably a thousand feet no_rth-nqrtheast of the bottom-hole

. K 5 | 10ocation of the Cox Federal EAR No. 1l. ‘
e 6 ] And the M-167
7 ‘ A The what? \
_ ;e
1 8 0 The M-16.
t . 2 9 A The M-16 bottom-hole location would probably be less
8 L g " ' :
;"'-: g 16l than six hundred feet. In other words, to the two pottom~-
T R 232 .
- . edlo 11 || hole locations.
s i a gz.f;: . ,
SR g E A
B . ag‘;&’ 12 0 All right, thank you.
. e ® 238 L
. 3 o ég% 13 was the M-16 plugged back?
1 P [} -3 ’
’ g ‘B ISE
R L = %_?; 14 A Plugged back?
24 k. - ; ) E og
], i < 3 15 Q Yes, slr. , l
B 3
Lo 2 16 A When? ‘ ‘
R T 17 Q At any time.
“ i 18 A My data that I have doesn't jndicate that it was.
B 19 0 ‘A1l right. ‘
- . ) O - 20 A However, it may have been.
’ 21 0 Do you have any xnowledge that it was?
h 22 A 1 don't really have any xnowledge that it ‘was, no.
. 23 0 on the cross sections that you have shown on the ;
24 || prco's Exhibit DN-Three and Four, do you know whether any

of those wells were pluggeé back?

h
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A I can't tell you if they were or if they weren't,
no, sir. |

Q All right, sir, you don't have any independent
knowledge 6f that?

A No, I haven't brought that kind of data along with
me, I'm sorry.

'Q All right. Going to the water production, have
some of the wells that did not produce water before are now

producing them, producing water, that is?

A You wean in the area of the Cox Fedaral EA Number
One?
Q No, sir, just in anv of the sections surrounding

the Cox Well, or any of the wells that were not producing
water before are now producing ﬁater?

A Yes, I know of at least one that is produciﬁg
some water now that did not produce it in +he past.

Q Are some of the wells that have produced watéf in
the past, and again I'm referring to the same section, now
Lhave increased their water production? |

A Some of them have increased as I think the data
on an earlier éxhibit by Mr. Noell showed, have increased
their water rates over what they were immediately prior to
the formation of the Unit.

Q Is the water then being coned in by the production?

A There is certainly some possibility that there may
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be some coning or therc-may be some upward movement of éhe
waier-oil contact also.
0 ° I believe I have asked you this before in times
past but I don't recall if we have it in the present record.
Is there oil underneath the Cox lease?
A Well, if you take the location of the Cox Federal --
Q Would you answer yes, or no?
A Yes, I would say there is.
Q All righkt, now, refer to Arco DN-Three, please, sir.
A Arco DN-Three, okay. .
o And from looking at those logs, the cross sections,
would you say that there are shaley and tight zones present?
A You mean within the Abo feef?
Q Yes, sir.

A I would say that you can't really tell from the

0 You cannot tell?

A That’s right, you have to have more information.

0 All right, if it is determinad or if there is, let's
say this is hypothetical, you made the statement that you‘
don't find it bu£ 1f there are shaley and tight zones present

in those logs of the wells, would they affect the horizontal

and vertical permeability?
A If they were present, and I'm taking your postulatio%

ard I'm not agreeing to it.
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Q Yes, sir, I understand that.

A uf they were present and if they could be
'cdrrelated over wide areas of the reservoir, they might
certainly have some effect.

Q Mr. Christianson, are the wells in £he field which
have produced water structurally higher thzn the oil?

A Wells in the field, yes, I think there are

'probably some wells that have produced minor wvolumes of

| water,
Q Would that indicate to you a perme#ble barrier
or poor communication?
A Possibly in that localized area.
| 0 So, you are saying that in some local areas there
is poor communication?
A That's right.
0 Mr. Christianégn, going back to Arco DN-Three,
referring to the oil-water contact of a2 minus twenty-six,

sirty~-five, is that correct?

A Yes,hsir.

Q .How much o0il could you have from the bottoﬁ, between
£hat and the bottom‘éf the Cox Well?

A Well, the engineering committee said thirty-nine
thousand, eight hundred and ninety barrels, |

Q Well, what do you say?

A I would say based on the data they had before them
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at that time that was a reasonable estimate.

0 And this 1is pelow, this is the amount of oil that
is below the Cox Well?

A 'Below it, no.

Q That was ﬁy question.

A I don't know, some pefcentage of that. It would
be, say, two-thirds.

Q So, you are saying that there is oil below the

"Cox Well, where it is bottomed now? | ‘

A No, I'm saying, well, if you go with the original

engineering committee estimate, there is a reasonable

o That I.-151 on Arco DN-Three, that is a rew well
is it not?
A Yes, sir.

Q And is the Unit drilling several wells inside the

field?
A That is correct.
0. As a matter of fact, I think there were fifteen

drilled this year?
A Fifteen, actually seventeen completed in 1975.
0 Seventeen? -
A In-field wells.
0  And that is to help recovér more oii, is that

right?
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1 A That is correct.
| :,— 2 MR. DAY: All right, we'll pass the witnes:3.
L ‘ .,, 3 Thank you. r
| } 4 MR. RAMEY: WMr. s£5mets?
- ;
Sl [P 6 CROSS_EXAMINATION
r R } “: = 7 || BY MR. STAMETS: '
) Fe ; : 8 0 Mr. Christianson, if I understand your ﬁestimony
- | ’ - 3 9|l to this point, what ycu have said is that the Cox Well
- b -%” E 10 || through the reservoir porosity, ﬁguler porosity, inter-
7 :‘f_f, < ":\ iizﬂ 11 || cxrystalline porosity, fractures both vertical and horizontal, “
\ ,zf. - \g‘gﬁg 12 || the Cox well is essentially in communicaiion with every other
‘ LT { & ?‘;‘fg 13 || well?
4 @8=E » -
S -k_ 'E gfﬁ 14 A. . That is correct, that is what I have tried to say.
< X = .',:Qg 15 0 Thank you. WNow, at the first day's testimony in
] B é 16 | the current case, in response to sore questions I asked
] : 17 || Mr. Currens, he indicated that it was his opinion that if
) .L - 18 || the Commigsion permitted wells to be drilled at locations
- 19 || such as the bottocm-hole location of the Cox Well, that an
. h_ .20 || offsetting operator, in order to protect himself from
21 ¢ @rainage, that he would have to drill & well on his lease
h'- 22 || that close to his lease line, thét this would not result in
_ 23| an appreaciably greater recovery from the reservoir and
- 24 || would res(llt. in economic waste. Now, do you concur with
~ 25 || his testimony in response to my question?
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A Yés, I do.

Q Further, in response to the second part of this

guestion, I asked Mr. Currens if wells were drilled, many

wells were drilled, under this type of spacing pattern and
produced at rates commensurable with what is being produced
in the Empire-aho Pool, wquld waste occur because of
inefficient production from these wells and I believe his
answer was, yes. Do you concur with that response?

A Yes, I think that qualifying only that the non-unit

well, of course, not returning any ¢f the produced gas, that ”

would bé Mr. Cox's Well, would be, of course, involved in

the greater portion of the waste.

0 I believe the record would show that we were

speaking of a hypothetical situation and we were not referring

A Okay.
MR. STAMETS: Thank you,

MR. HINKLE: I have one more on redirect.

MR. RAMEY: Okay, Mr. Hinkle.

MR. BUELL: I have one or two on cross, would you

prefer that I get mine out of the way?

MR, RAMEY: Yes, Mr. Buell.

CROSS EXAMINATION

BY MR. BUELL:
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; : ' 1 0 Mr. Christianson, is Arco as unit operator, monitoring
_;,ﬁ; 2 | the unitized pressure maintenance‘program?
" 3 A Yes, sir, it id.
T}g a 0 and I believe you Jjust testified that during the
' %i; . 5 || year 1975 seventeen in-fleld wells were drilled? \
, Fa 6 A Correct.
'%ij 7 Q I,et me ask you whether or not in your monitoring
%{; ' g8 | program of the unitized pressure maintenance program in the
ME%% g ol drilling of these seventeen in-field wells, did you encounter
3“5 .% fé 10l any evidence or data whatsoever, impedimentsjto communic;tioﬁ ‘
§ ':E iéi: ) ﬂ within the Empire-Abo reef? .
e %%ﬁ; !2“ | A N;:s.
¢ i X
) \L’ E:‘%;Z\ 13 Q All right, sir, do you happen to recall the average
: ' 'h: .é gi;é ) 14 poros-ity that was used in the unit’i"t'zation study?
' P ._S‘Of; ! 15 A six point four percent,“‘;‘t believe, was the weighted
by ® 8
g 8 .16 || average.
%i; 17 0 Do you happen to recall the averxage water saturation
é!¢ 18 || used?
i i\; 19 A Nine percent.
l: .20' 0 what?
X 21 A Nine percent.
- 22 Q And do you recall the reservoir volume factor

23 ‘ that was used?

24 A One point six, oh, six reservoir barrels per stock

25 || ¢ank barrels.

wore
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o 0 a1l right, thank you, Mr. christianson. Let me
2 ask you ¢his: I pelieve when you were restifylng with
%,q ralation O Arco's Exhibit pN-TwOo, YOu nentioned rhat the
S cox asviated well was producing below 2 solution gas-oll
L '
i ratio?
?‘m A No, it is essentially at solution GOR at the
f_%é 7 gurrent ragervolr pressure.
; . ¢ -
% 8 Q And it was ahout eight, gixty-three, a8 1 recall?
3 T
LT L. 3 9 »,  That's right.
vy L2l
" [
R e .
. o 2 3 10 o  The original solution gas-oil ratio was twelve.,
v g0t E Bg ’
o .y ® T3 1| £1EEy?
X Lot PhZ
- = 25
SR e Eiggg i2 A correct.
! 4 : oA ' S
L < v iggg 13 0 And I pelieve you further tes’tified»that the reascn
<, Q Qo .
. ; . S 2—4 g : .
“ : v ‘é‘:’gﬁﬁ 14 || that it was producing at such 2 low gas-—oil ratlc is that
. L owed v .82
- ~ s - % 15 || the gas that was coming out of solution was migrating up
I ™S :
; = 8 16 | structure and joining forces with the aecondary gas cap?
:' }' g v
I R 17 A Thig is the process that 18 going on in the
. ; - 18 reservoir,'yes.
z ; .-Zl ('- ' »
s SRS 19 Q. a1l right, gir, I'm not going to refer you toO an -

. 20 exhibit put picture in your mind's eyer if you will, the cox

' . 21 deviated well eight OY nine feet from the west line and

22 fifty—eight or sixty feet from the north 1ine of their lease,
23|l in the bottom—hole jocation of that well, let me asg you thiss li

, ‘ 24 || Is it generally gpeaking up agtructure ¥0 the northwest? \

25 A ves, that is correct.
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Qo So, let's say that this gas would only have to
migrate ten, twelve, fifteen feet to get off the Cox lease
and work its way on up to join the secondary gas cap?

A fhat's right. |

Qo In your opihion, if the Cox zone reservoir was
limited to the Cox lease and did not extend across his lease
line into the Empire-Abo Unit, would the Cox Well be producing
today with a gas-o0il ratio of eight hundred and sixty-three
to one?

A i doubt it very seriously.

Q If that reservoir was limited to the boundaries of
his lease, it could ohly_migrate about ten or twelve feet
away from the wellbore at the most?

A Yes, sir;

Q So, if it was limited to his lease, we would see
a higher gas-oil ratic on the Cox Well? |

A It would be, in my opihion; ves.

MR. BUELL: That's all I have. Thank you, Mr.

Christianson.

MR, RAMEY: Mr. Hinkle?

REDIRECT EXAMINATION
BY MR. HINKLE:
0 Mr. Christianson, on cross examination of Mr, Day

there, ycu referred to Cox's Exhibit DN~Seven and said that
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it was misleading and it was not correct. For the purpose
of the record, I wish you would point out just why it is
misleading and why it is not correct? |

A 'ﬁell, the first obvious point which Mr. Buell brougn
out in oross examination of Dr. Rehkemper was that the cross
seétion is not hung on a true subsea depth so you don't see
the true subsea relationéhip and this well appears to be

lower, that is by this well I mean the Humble EA Federal No. 5

appears to be lower on top of the Abo reef subsea-wise than

the offsetting well which is tlle Humble EA Federal No. 3 dry
hole, when in actuvality as the weli is calculated, the EA
Federal No. 5 is actually higher subsea, This is‘the vertical
problem that you have in looking at the thing and then the
horizontal problem is that it appears in looking at this th#t
the Humble EA Federal No. 3 lies on a line in between the
Humble EA Federal No. 5 and the Humble EAlFedaral No. 4, when
in fact it doesn't. As a matter of fact, you can look on

the Arco DN Number One and you will have to look at the one
right in front of you but you can see from the location there
that the Humble or Exxon Empire-~Abo Federal No. 3 Well is
almost exactly due south of the Uvnlle Empire-Abo Federal

No. 5, and then you turn at a ninety-degree angle and go east
to the Humble Empire-Abo Federal No. 4. So, really these

two wells are a part of the dip cross section, whereas this

well and this well are part of the strike cross gection.
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Q Now, Yyou are referring to cross gections?
A okay, the Hunble EA Federal No-. 5 and the Humble
EA Federal NoO. 3 are the part of a Aip cross gection to the
cross eection ghown on -RXco £xhibit DN Number Three and wherea
we aémittedly ghift in going from the Humble EA Fade;al No.”3
to the E§>Federal No. 4 into & long strike cross gection,

80 wWe are going this way and then we are going this way,

which is not really shown in the way this—thing ig set up.
so, in effect, what you've got really in these (7] wells are \
the tag end of a cross gection that woulé be very gimilarx
to this one right here, which is the Arco DN Number Three.,
and the 4dry hole would compare very closely to & location
vsomeﬁnere slightly tc the rTight here of the Cox EA Federal
Mo. 1, down dip from it, and then this one, the EA Federall
No. 3 and then the Humble EA Federal No. 5 would correspond
more to a locatlon gimilar to the CoX rFederal EA NO. 1
deviated well. You would have those two wells of a dip
crOssvsectiOn here.

MR. RBMEY: Are these depicted "n your other cross
gection, Mr. Christianson? Aren't these wells on your other

cxrcss gection?

A veah, they happen to be part of this gtrike cross
gection.
0. (Mr. Hinkel continuing.) You are refarring to

what cross gsection?
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"cross section and these are on a dip cross section.

record, do I have to do ig,again?

],

= i Page » 1 78

A I'm raferring to croes section Arco DN Number Four
Exhibit ahd those two wells happen to be the Exxon Federal
Mo. 5, Unit L~19, and the Humble L119»ﬁr§ hole which is the d
old Humble Federal No. 3. And so these two wells show the
gsame relaiionship that is shown going from this well to this

well. This well to this well, except this is along a strike |

MR. LUCERO: Mr. Christianson, could ycu refer, when
you say, this well and this well?

‘A Well, I 4did all of this before so it is in the ;h

MR. LUCERO: I don't know, maybe we are just
repeating outselves.

A. Well, I went éhrough it and identified them the : "
first time through and I'm really saying it over . ain what
I said before. “

MR. LUCERO: That's wshet I figured. Thank you.

MR, RAMEY: Any other questions of the witnass?

MR, BUELL: May it please the Commission, may I
make a statement in deference to Dr. Rehkemper? Dr, Rehkemperl
used a copy of our orientatioﬁ map, Amoco's Exhibit DN-One,
and on that may, unfortunatély, we had the surfacs location

of the Humble Well No. 3, the center well on the cxoss section

offered as Cox's Fxhibit DN-Seven. We got our data from

Humble and Humble themselves had it misplotted on their maps,
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Ei’ 1 || ai:d we have learned since we furnished this exhibit to the
11 2 ‘Cqmmission that that surface jocation had been resurveyed and
" 3 || the suxriace lqcation ig as shown on Arco's Exhibit DN Numbér \
i 4 | one, kut in support of Dr. Rehkemper, he was simply using ‘
;}f{=; : ; %E} ' 5 | the surface jocation as shown on ouxr Exhibit DN-One and we
e %,ﬂ ¢ |l aid have it misplotted. Actually as far as our purposes were
%Q 7 || concerned, now ‘that Mr. éhiistianson has'corrected -he surface
i. %EZ ’ 8 | 1ocation of the relationship hetween the No. 3 Well, the |
%{ﬂ g 9 | gumble No. 3 Well on Cox's pN-Seven and the well on the extxeme
Tt >3
. “ E’é ;% 10 || yight I don't think it is too critical to D¥. Rrehkemnper's
’ E f : :"%EE 1 \‘position; that he was raking or to the position that Mr.
* = - g .8. %%% 17\Chx:istiauuaton was taking. |
' - ;ég‘%‘; 13 MR. RAMEY: Any other questions of the witness? \
’ R %Eﬁﬁ 14 g, raY: Yes, if Mr. Hinkle is through.
e
S R 3 15 MR. RAMEY: Mr. Day?
e a e
. 17 RECROSS EXAMINATION
) o 18 || pY MR. DAY:
= 'V_T;; ' 19 o Mr. Christianson. dn you know the diffefence between
5:‘fi; 20 || correlating a 109 structurally and stratigraphically?
2 A correlating a 1o§ structurally?
22 Q. Yes.

23

Oh, yeah, I hope 1 do a little pit anyway.

Well, which ig better?

which is pettex?
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2 Q Yes.
e R
S 2 A I would say that it depends on the case that you've
. 3 got that you are trying to correlate and what you know about
BN _ :
41 the reservoir as a whole.
3 [ )
é {l s 0 Let's go directly to Zox's DN-Seven, are you
" R & correlating thouse structurally or stratigraphically?
7 PO .
b - ) <
TE 7 A Well, Dr. Rehkemper, I presume, is correlating them
¥ o
b 8 stratigraphically.
¥
e 2 9 Q And you?
e 8 ° .
t E‘ -§ 10 A Well, I prefer to correlate them the way they are
R 2 §= '
oo T b 9_0552 " ~ actually sitting there in the reservoir,
Y Lhees :
> 3 e aggi 12 Q S0 you are saying structurally?
T i ke gedg
N ’ ‘égi’ 13 A Structurally, right.
oL @ . O
Sy 2 =368
| §
JRRR L,, g‘s’z-n' 14 “ Q So there is a difference between you and Dr. Rehkempgr
, ¢ O ’
=
; - I'g § 15 then on that approach?
e q
ot ® 16 A Only in the sense that ¥ will correlate strati-
C e 7 ‘ graphically, if you want to call it that, by laying two
¢
; 18 logs side by side and comparing kicks and I gquess that's
N ;
{ 19 stratigraphic correlation.
Ll 2 MR. DAY: That's all.
? 21 MR. RAMEY: Any other questions of the witness? He
may be excused.
| is
: 4 .
- 2 (THEREUPON, the witness was excused.)
i % "
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£ 1 MR, BUELL: May it please the Commission, we have
- r o lone witnesg for a very short direct testimony.
- 2
" 3| MRfv RAMEY: All right. |
‘*“k 4 MR. BUELL: We would like to call Mr. Currens and we
" 5 i 5 |will need from the Commission files, your copy of Amoco's
b ’ g: B
z s ' Exhibit DN-Two that was presented January 21, 197¢,
ot 7 (THEREUPON, a discussion was held off
§ i 8 the record.) |
= 5 9
S o &
£ é 8 10 DAN CURRENS , I
: ?‘EEN_ 11 | called as a witness, having been first duly sworn, was
L e E"E‘;?’; 12 | examined and testified as follows: |
- o ‘ ! §=S:
R o 5‘533
: =38
2’ ey ™ O 8 _
, L 14 , DIRECT EXAMINATION
IR e © fd o :
o o
PR E = s || BY MR. BUELL: g/
H i : -a ﬁ ’ ‘/' ;
= ~8 16 Q Mr. Currens, Exhibit Number Twn has been explained :
‘ 17 || in the record of the January 21 portion of this hearing, but R
IR S 18 || would you brief’y, in order to orient all of us to this ;\
S ) ';ly\(\.
= 10 || exhibit, briefly state what it shows? , SN
7
Do P Y
. 20 A Amoco Exhibit DN-Two is a depiction of the forty- LR
21 || acre drilling unit on which the Cox EA Federal Deviated Hole
~ 22 || No. 1 was drilled and according to the directional survey,
23 || completed. It shows the surface location of the EA Federal
- ' 124k No. 1. It is shown by a line to the, a blue line coming out
= 25 || generaly to the west and then forking. On the south fork of
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the line it showed the bottom-hole jocation of the original
FA No. 1 that was drilled by Aztec.

Q That would be the randomly drilled No. 1?

A Yes, the old hole, the randomly drilled one and by *=
north fork of the blue line the bottom-hole location of the
Deviated Cox Federal EA No. 1, basedvon the Eastman survey
that is in the record of this hearing.

-Q I think the record is replate with testimony and

exhibits and, in fact, just to your left and to our right, l

on Arco's Exhibit DN Number Three, the iog of the Deviated

Cox Well shows that it is completed in the aprproximately four

feet of porosity in that well, is that correct?

A Yes, sir, the lower porosity shown on that log.

Q all right, sir, in view oflthatﬁhave you made a
study to determine what the feaervoir l1imits of what I'm going
tO’cal} the Cox sone for simplicity purposes, the reservoir
1imite of the Cox zone on the Cox federal EA lease?

A I've made a study and arrived at a maximum that it

could be.

0 All right, sir. let me ask you this: 1In making
that study did you look at data obtained both by RAztec drillin
the originally ramdomly deviated No. 1 and aiso their drilling

it deeper, as well as Mr. Cox's activities in the wellbore of

ramdomly drilled No. 1?

A Yes, sir.




&
-
B I R O AR T Tt

%

ey e N A

L

sid morrish repm;tin

ting service

General Court Reporting Service :
825 Calle Mejia, No. 122, Santa Fe, New Mexico 87501

Phone (505) 582-9212

17
18
19
20
21
22
23

24

25

Page ‘ 183

o What did thai study reveal to you with whether or
not in randomly drilled No. 1, the Cox zone was preaent or
not?

A In the randomly drilled No. 1, as has been discussed
earlier today by Dr. Rehkemper, the logs that were run in the
well d4ié not go to the abuolute total depth 6f the well.
Initially, you will recall, ithe well was completed by Aztec
at a time that it had a total depth of sixty-two, ten, it
was completed in perforations from sixty-one, twenty-eight to
sixty-one fifty aiid that was in 1959, Subsequent to that
time, in 1961, Aztec squeezed thuse perforations and deepened

Yo [ X)

he wsll &

cr
"

a hundred percent water with a small volume of gas, according
to the reports, from that opén-hole section.

Qo But the well was néver logged, as far as you know,
or as far as any~;og you have seen, to a total depth of
sixty;two, fifty-three? |

% Ne, sir, not that I have seen.

Q All right, sir, wpuld you now discuss Mr. Cox's
activities in the randomly drilled Federal EA No. 1?

A As I understand, the work that he did, he reentered

the well and made a completion attempt at an inter6$1 sixty-

one, sixty~two to eighty and then made other completion attempg

in the interval sixty-one, twenty-eight to fifty, sixty-one,

sixty-two tc eighty and subsequently drilled out to a total

|

|

—_—
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depth of sixty-two, fifgy, just about the same, threz feet,
short of wﬁat Aztec had drilled out to and that actually never
made a well in any of thisﬁ;dditional work in his reentry
of No. 1i | |

Q And to your knoﬁiedge, Mr. Cox never logged to

tha completa total depth of the well over sixty-two, fifty

A Not that I know of, no, gir.

Q What may give some people a p:oblem, Mr. Currens, *

I believe on Amoco's Exhibit DN~Two, which you are referring I
to now, the last shOt point'of the directional survey on
randomly drilled Feder;l EA Numﬁér l is shown as éixty; fifiy,
is that observation correct? | : i
A Yes. |
0 So actually the directional survey run by Mr. Cox 614
not go all the way to the total depth of sixty-two, fifty or

sixty~-two, fifty-three?

A No, it didn't. The well had been plugged back by

e et —

that time, I believe it was in a temporarily abandoned status
and there was a plug in the well,

0. Aétually that point isr't too critical, is it,

Mr., Currens?
A No.

Q I bring it up so that if someone lcoking at DN-Two

saw thé sixty, fifty as the last shot point on Mr. Cox's
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directionalzéﬁrvey, they might get confused over therfgct
that the total depth of the well was really sixty-two, fifty-
three,

A That apparently was just as far as he could get with
the directional survey and the plugs at the time,

Q Let me ask you this: Looking at that portion of
the directional survey down to sixty, fifty, could you assume
for the additional two hundred feet that it would generally

have deviated in the same direction the past shot points

in the exhibit is%

oA Ve#y likeiy it would have gons Sff in the same
genersl direction as the last several shot points indicated.
0 All right, sir, ybu heard Dr. Rehkemper's,testimony
with rega;d to his correlations? ‘

A Yes, sir,

Q And where he anticipated the Cox zone will fall?
A Yes, sir.

e And the randomly drilled Federal EA No. 1, let ne
ask you whether or not this well penetrated that zone as
identified by Dr. Rehkemper?

A Yes, sir, it did.

Q What 4id the test in the interval, in ahd around
totai depth or in and around the interval that Dr. Rehkemper
revealed-from the‘standpoing of productivity?

A One hundred percent water was the report by Aztec in

|

o
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1961 when they deepenad to inciude that interval that he would
have correlated ¢o.

Q was Mr., Cox able to make a completion at an§ 
interval?

A No, sir. |

Q¢ “In the randomly deviated Federal EA No. 1?

A “-No, not that I'm aware of.

0 All right, sir, does that ¢give you a clue as to
the possible southern 1imits of the Cox zone under the }

Cox Federal EA lease?

A Yos, sir.

Q Let me ask you this: You can't tell from the

Exhibit Two, but relying on your kxnowledge and the orientation‘

of the well, is the bottom hole of the randomly deviated

Federal EA No. 1 about on a iine between the deviated bottom- e

hole location and the Amoco Diamond Federal Well that we have
mentioned and is shown on Arco's DN-Three to your left? é

A  Yes, roughly.

Q All right, sir, based on your study and maybe it %

will help us get in perspective, in the upper northwest
£

suyr Exhihit DN-Two, what amount of surface acreage

are we looking at? I know within the red boundary we are

looking &t forty acres, b.t what are we looking at up there
in that northwest corner?

A Well, in the northwest corner a square to the, with
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>hundred and thirty feet from the west line location, this

area in the extreme northwest corner, that would be a’square
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the surface location of the No. 1 as the corner of it, that

three hundred and thirty-one from the north line and three

of those dimensions would be approximately two-and-a-half acred.

Q All right, sir, let me ask you this: Based on your

study of the completion attempts and the randomly deviated Tf

well ovar the interval that should contain the Cox zone, based
on your evaluation of the performance and the production
data fromiﬁhe deviated completion . and that four feet of
porosity, ﬁhat,’ip your opinicn, could be the maximum extent
of the Cbx zone under the Cox Federal EA lease?

A I don't believe it could be more than two-and-a-half
acres.

Q In your opinion, is a well that is producing wit

e 3
]

water cut of eighty percent, would you normally expect that
to be fairly close to the oil~-water cohtact, the current
oil-water contact?
A Yes, sir, I would.
o And we know that the zone was not productive at the

bottom-hole location &f the random deviated Federal EA Well

No. 1?
- That is correct.
Q And using these data you come up with your maximum

resexrvoir extent under the Cox lease of the Cox zone of two~-
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1 | and=a-half acres?
2 A Yes, sir, I don't believe it could be any more than

3 two-and-a-half acres.

4 : 0 Have you made a study to determine the amount of
5 | hydrocarbons that would be contained originally, originally

6 in place, in this two-and-a-half acre Cox zone reservoir?

G, g

7 A Yes, sir. .
E L: 8 Q Would you st;lte for the record what thai: is, please,
: P g 9 I and how you made that calculation?
1;, -% g 10 A Okay. Utilizing four feet of pay, six point four
: ':“‘ iégg 11 | percent i:orosity, ﬁine perceht water saturatidh; wii:hout
- ggéé 12]| respect to the reservoir volume factor at all.
) h ; . i%g% | 13 Q What is the importance of the reservoir voluwe
’;i ..‘g ::Eé 14| factor in a detérmination of Qriginal oil in place, for some
- : » éb;g 15[ of us laymen, would you tell us? ' |!
‘ - g -16 A Well, the oil in a reservoir normaly contains
;‘L 17 [ dissolved gas and this does because, you know, it is producingl!
f ¥ 18 | with a ratio of eight or nine hundred cubic feet per barrel.
) . =~ ‘  |9 Normally it contains the dissolved gas and as the well is
~ ,,, - 20 | produced, the oil is brought to the surface and put in a stock
: 21 | tank and the gas is separated from the oil and the stock tank
g " s 22 || 011, the amount of oil that gets in the stock tank is a smallef
- 23 1 volume than the volume that it occupled in the reservoir

v

L 24 | under normal circumstances. You get fat oil in the reservoi

l-' 25} and you get skinny oil on the surface.
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Q
A

2

It‘shrinks, Yeah,

All right, sir, ang You completely eliminateqd that

factor in making the determination of the original oi] ip

plaée?
A

Q

used and if memory serves me correctly,

Yes, sir.
All right, 8ir, using the pbrosity figure that YOu

that is the average

porosity used in the unitization‘study?

A

a

Yes, gir.

The vater Satﬁration, I believe, is identical to

the average water saturation that WaE used?

A

Q

-

A

Yes, gir.
What do you come up with?y

I come up with ona'thousand eight hundred and eigh¢

barrels per acre and on a two-and-a~half acre bagis, that

would be forty-£five hundred ang twenty some odg barreia.

Q

cumulative Production that Mr,

All right, sir, do you have any knowledge of the

Cox has obtained from his

Cox zone in the deviated welj completion?

A

Commisgsion to Junuary lst,

0

A

Q

I have the Production figureg supplieqd ﬁo the
1976,

And what wasg his total cumulative production?
Four thousang and eight barrels.

Compared with what originally in pPlace, not includin

-

l
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y 1 || the reservoir volume factor?
vf i 2 . A . I édi4n't write it down, let me do it'again.
%r . . »},e 3| Porty-five, twenty, all right.
A ;é” | 4 Q All right. Now. we are almost through the month
g E 5 | of February and Mr, Cox has been producing at an average
;!ﬁ 6| rate of, say, thirty-five barrels or more a day, twenty-nine
S G 7 || days in February, at the end of February he should have added
% E 8 | another thousand to that cumulative. what wonld his cumulative |
§ - 2 9] be the;? |
: { g | g | _ - |
2 a -g ;g 10 A Actually, two thousand is that cumulative becawge
i; ‘. iézg 1 i 'i:"hai-. éuinulative was to January 1, 8o there ‘is; January - |
‘vé r g;gg% 12 || production P;us February production.
oL 8
4 “ ‘Zggg 13 1Y I misunderstood yo»uf
~ L .g Ei‘:ﬁ 14 A So it would be about twenty-one hundred barrels
’ :gfﬁ :; § 15 | more and if he produced thirtf—five barrels a day for those
§ e é 16 || gixty days, the cumuiative production at the end of February
% E 17 | would be six thousand, one hundred and eight barrels.
e 18 Q Far in excess of the original oil in place under
1
-~ 19 || the Cox zone reservoir, under the Cox Federal EA lease?
L 20 A Yes, sir.
) ; 21 Q If he has depleted all of the original oil in
- 2 place, and no well ever recovers that much, under his lease,
Li 23 || put let's assume that he has, where is the oil coming from
y 24 | that he is producing from this completion?
- %5 A From other éfoperties in the area, from the unit.

7
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1 Q which Géuld be the Empire-AbO unit?
~,‘2.‘ A ves, 8ir.
3 Q po you have anythipg elge you care to add at this

time, Mr. currens?
A No, sir.

MR. BUELL3 May it please the commission, that's
all we have by way of direct of Mr. currens - |

MR. RAMEY: Any questions of the witness?

o wR. DAY:  Yes, 8iZ:
10 ' MR. RAMEY: Mr. Day.
-4
12 | | CROSS EXAMINATION

13| pY MR. DA¥:
14 e Mr. Currens, 3Tre you saying that under the Cox leasc
15 || ¢hare are only two-and-a—half producing acres?

16 | A 1 gaid that 1 could not gee that he could have any

17 || more than two—and-a—half acres productive from the completion

18 | that he has made in this well.

19 Q A1l right, are there only twoﬂand—a—half producing

20 || acres in the Cox laase?
2 A 1 doubt that there are any more than that.
22 Q you disagree with the unit englneeringd that Mre.

23 || christianson relies on of fourteen producing acres? He relies

on the unit study. do you disagree with that?

A Ve are-talking.of £wo different points in time.
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Q 1 realize that.

A And, ves, I disagree with there being fourteen
productive acres right nov.

Q And do you disagree with Arco's pN-Three, that
the oil-water contact where it §s; that the reef comes all of
,the way through the Amoco Well?

A 4he original water-qil contact jie what 18 depicted
on that exh@bit.' I have not made a study of the original
water-oil cbntact.

Q you don't agree Or adisagree with Arco's DN-Three,

2 - iaea A
iz that your,gnswer?

Q Do you agree or disagree that the reef is present

in the AmMOCO well? By that I'm talking about the Amoco
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reef section in it, yes, sir.
Q And the fact that it is -~ it is a fact, jsn't it,
that the Aztec well proéhced five thousand parrels of 0il?
A That's mY understanding, yes, sir.

Q From the Cox laasge?

"

A Yes.
MR. DAY: I pass the witness.
MR. RAMEY: Any other questions of the witness? He

may be\excusedo

Y That is correct. ' ' il
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(THEREUPON, the witness was excused.)
MR. RAMEY: Mr. Hinkle, 4id you offer your exhibits?

MR. HINKLE: Yes, I believe I did.

MR, RAMEY: Do you have any statements?

MR, BUELL: That's all we have; Mr., Examiner.

MR. DAY: If it please the Commission, if we may

-have a brief recesé, I think I may have a brief rebuttal.

MR. RAMEY: We will take a five minute recess. _|

(TﬁEREUPON, the hearing was in recess.)
: h i

MR. RAMEY: The hearing w111>come to,brder. Mr. Day#

MR, DAY: Sir, we call Glenn Noell back to the

stand, please.

DYIRECT EXAMINATION OF GLENN NOELL

BY MR. DAY:

Q Mr, Noell, will you tell the Commission, what
significance does it have to compare gas-oil ratios and

gravities to communication within a field?

L)

A t really has no significance whatsocever. It can
or cannot be a factor in determining communication. I can

show you any number of fields that are many miles away from th

Empire~Abo that approximately have the same solution gas-oil

ratio as this field does.

Q. So does it alone confirm communication?
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fi: 1 A, No, sir.
;? 2 0 Does it have anything to do with it? You have
. 3 || heard testimony that thefe is extensive in-fiela drilling
L 4| in this field, gnd you know that I think from your own studies
: 5 what does thisiéell you about their development of the field?
. 6 A Well, it has, maybe I'm the wrong person to ask, but
s 71 I assume they are doing this, one, to keep the unit allowable
?5 8| up and, ﬁumber two is; and here again I'm surmisiﬁg, they feel
o 3 91 like if they would get additional oil recovery and they are
" 2 Ao
= -é fg 10 || saying that a forty-acre drainage per well is not necessarilv
H o5 . e - o
g :égg 11 | the most optimum spacing.
- é;gfé 12 ‘ MR, DAY: Alllright, sir. No other questions.
" ;gg% 13 MR, RAMEY: Any questions of the witness? ﬁr. Buellih
T ERsE 14
R 5 | CROSS EXAMINATION
= 3 16 | BY MR. BUELL:

17 Q Mr. Noell, the hour is late and we are all anxious
18 | to get through and I may put this question a little more

19 || bluntly than I intend to and I hope you will understand that
20 it is entirely due to the lateness of the hour, bhut would you
21 § please state for the recorﬁ your position on whether or not

T 22 | you think the Cox zone in the Cox deviated well is separate

23  or in communication with the Empire-Abo Pool?

24 A I don't believe I can conclusively say nne way or

s '?5 | the other. : "
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\ %“ 14 Q Did not your two exhibits that you introduced,
- 2:2 2 (| Cox's DN-Fouf and Five, I believe, were not those two exhibit,
8 r% ~ 3 || was not the thrust of those two exhibits to the affect that
r i %Ei 4 || the Cox zone completion in the Cox deviated;;bll was in
%;ﬁ 5 | communication with ¢the Empire-Abo Pool?
2 - 6 MR, DAY: Do you recall those exhibitg?
- ?lﬁ 7 A I do not recall wnich exhibits you are -
;if 8 Q (Mr. Buell continuing.) They were the only two
% — 3 9 exhibits you had, Mr. Noell, surely you haven't forgotten
E [
g - -g :8‘: 10 )] them in a couple of hours.
- 5 : iégg my A Oh, I thought you were referring to this one here.
;‘u§i,,7 §77 ééégfg 12 Q No, sir, I'm referring to your two water~oil ratio
- o » " - E§§§~ 13 || maps or whatever you v/wai'xt to call them. One was for -tA:he_
"‘* A : '§ é‘:z:f'f 14 | period September 1972‘/,’1 that was your Exhibit Four, thé other
T ;‘v. K \ o §0§ 15 || was 6ctober of '75, your Exhibit Number Five.
K .;;_ N % 16‘ Was not the thrust of those two exhib’ts, the only
‘:EZZ 17j two you presgnted, to the affect that the Cox zone in the
ﬁé,: ig | Cox deviated well was in communication with the Ewipire-Abo
SRR ‘
‘f . 19 || Pool?
. i;iﬁ 20 A To a certain exteant, yes.
o 21 0 To what extent were they not thrust in thﬁt |
o
f - 22 | direction? _
; t 23 A I do not know. I do not think that information is
: | 24 available to really establisb that. We can see theuwater
L

25 || moving up and you can infer that makes it in partial L ‘

r—
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lcommunication but by the éame token you can demonstrate in
certain lﬁcalitieérthat there is definitely not communication.
e I'm going to summarize what I think your judgment
is and I want to be’fair and if you disagree you can certainly
corréctrme but as I get your judgment and your opinion and
that is that you are telling this Commission that based on
th;%ieservoir study that you haﬁe pérforméd, you cannot reach
an opinion, youvcannot make a judgmentwas to whether or not

the Cox zone in the Cox deviated well is in communication

with the Empira—Abof:Sbl or is separate from the Empire-Abo

lrool?

A Bassd on thatavailable data ara corract.

MR. BUELL: That's all I have. Thank you, Mr. Noell,
thank you, gentlemen.

N

REDIRECT EXAMINATION

BY MR. DAY:

Q Mzr. Noell, the oil and water have different

characteristice,; do they not?

" A Yes, sir.

Q And they flow differently through formations?
A Yes, sir.
Q In a different way?

MR. DAY: No other questions.

MR. RAMEY: Any other questions of the witness? He
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1 may ba excused,

4 Please,

‘ 6 DIRECT EXAMINATION OF 1,, JAMES REHKEMPFR /
g 71l BY MR, pay,
g ;E 8 Q Dr. Rehkemper,.would You tell the Commission jip
»ﬁ - j 3 91 your study of local conununications, if the fact that the dry
X ) J ; [ -g g 10 hoile Humble welj shown on Cox's DN-Seven ig located o the
ER f: igz;g 1M1 south of the Humble 5 Well or to the east of ji¢ m&kes a
" " §§§§ 12 dif.fgrence in your log SSmparisong?
; ‘ f s §§§§ / 13 A. No, it doesn'¢, This ig g stratigraphic section,
_“'.3“" » :E ‘ 'g §§‘§ 14 ’ it is not o 8tructura) 8ection ag 1 mentioned in Ry earlier
« f p _§°§ 15 testimony, All this ig showing is that the Same zone, the
’ : s 3 S 16 Correlative Z0ne ig tight between two Producing wells,
< : T E 17 4 There-ct“, I am 8aying that You cannot Prove communication
| 1 o 18 Il between the Humble No. 3 and the Humble No, s Well be’:guse
. *’ - 1911 they are separateg by a wel; which ig tioht,
“ 20 Q Loocking ¢o Arco DN-—fhi'ee, if those logs indicate
- 21 any shaley or tight zones; would tha¢ affect the Vertical
7';‘ b - 22 communicationg? “
: LV 23 A Yes, I woulg say that it woylgq,
| | 24 Q Would yoy Please approach that exhibit ang inform
b 2% us whether or not. there ig any indication of shaley ang tigkt
i
e
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3“ 1] zones? _
4 ?’g 2 A I would say that there zxe indications of shaley
; ; #‘ 3| and tight zones. Admittedly we are looking at a gamma ray
»i i . 4t neutrcon log whiclhi 18 affected, especially the neutron, by %
é E 5| hole size, however, charactaeristically on the gamma ray neutrofi
. g = 6| log, the gamma ray shows an increase in radiatibn and the
;?’ 7 | neutron an increasé in porosity. This is normally interpreted
tt ' ; E 8| as being shale or shaley. There are numerous zones ;ﬁkJ—IAV
’ “% F . g 9| up near the top where this condition exists. Now, in
'Jg " '§ ;% 10 determining or calcu}ating porosity from the neu?ron log, vou
{: igzg n take your ti.ghtes£ zone on the neﬁtrén curve and you assign
ey #é E E;%gg 121l a porosity to this of approximétely one percent, you then find
1 | 5 §§§ 13 a shale zone, what you think is good shale and you assign
é? C .g Eif‘ 4] a porosity of -~ it may vary somewhere around forty percent.
7 iy
- : jot 'g g 15} From these two end points you set up a porosity scale. On
3

161l the X~-15, for example, at a depth from nine four hundred to

17 ninetyéfour, fifty, roughly, your neutron is almost pegging

4
he A
Ny
£ r

18| to the right, indicating a very tight zone up at the top of

A g
O
e

3 ‘9 " the reef. Other zones can be pointed out in the J-14 at a

L 20 | depth of fifty-siiz, eighty to ninety you have a very tight
o 21 | zone. Near the base of time reef you have in the J-14 at a
- ‘ - 22 | depth of €ifty-eight, oh, four, you have another tight zone
. L 2 which“is» obviously a very tight stringer, possibly anhydrite
L 24 'and X think you can go thro_ugh thege logs, and admittedly
) 25

" "this is gualitative since we are using gamma ray neutrons but

r—
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- Page
i E
: bt 1 || you can see zones which are shaley, zones which are tight, so
37’ 2 || T cannot agree with earlier testimony that you cannot tell
; " 3 || tight zones and shaley zones from electric log analysis.
i .
y 4 o Are you in accordance with Mr. Christianson's state-

‘sljment that any well producing in the reef is in communication

6 || with the whole reef?

R C X s B

WAL, &

7 A From the information I have heard and seen, I cannot

i 8 | agreo with this.

=‘:4 | 28 r

3 3 9 MR. DAY: All right, thank you, Dr. Rehkemper,
¥ F o~
b @ ®
¥ .é 8 10 | No other questions.
- 1 £ ‘
. ioam L= ’
i €83 'MR. RAMEY: Mr. Buell?
i W52 o
¢ 5. 284 12
z S8R
. T !"! a& 0\
. i ) &3@
g T 13 CROSS EXAMINATION
EE T
“il EEEY 14| BY MR. BUELL:
A } .8
ESg
Lo = H 15‘ Q Doctor, 1I'll be just as brief as possible. I was
SRk 5 3 :
W7o Q,
A 8 16 || diverted for just a moment but I was attempting to follow
[ ¥
3 et )
‘ E 17 | your testimony where you were pointing out on Arco's DN-Three
5.4 18 || some shale that you had found from the log that you have to
Q ! 19 || work with there? ‘ “
vy Hp 20 A Yes, sir. ‘ fd;*
, 21 Q I believe you pointed out two shaley intervals, A
' - 22!lone was at the extreme top of the reef, the other was at the
s .
5 23 || extreme bottom?
[
24 A Well, those are just some that are obviously sialse. |
- 25 || There are some within the reef as well. Jl’
, |
sos
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Q Find us one in the middle of the reef.

A Okay, right there. This is in the J-14 at fifty~-
tive, seventy-four to seventy-six.

Q All right, sir, do yvou think that shale interval
that you just stated for the recoid, forms an effeciive
barrisr to communication in the Empire-Abo reservoir?

A I think in that particular local area, yes.
Q You heard your colleague, Mr. Noell, tesatify this

mo:ning; based on his study of the reservoir that the gas cap

‘was expanding?

A Yes.
o That water was encrouching?
A Right.

Q Communication looked excellent, in fact, the high

producing rates of the wells in the Empire-Abo Unit were

causing a premature encrouchment of water into tne Cox zone
in the Cox dqviatéd well? Did you hear that testimony?

MR, DAY: Just a minute,vDr. Rehkemper. Did you
state that vou are quotiﬁg-ﬂfe Noell as saying that the
communication was excellent?

'MR. BUELL: Yes, sir, he testified as to the gas
cap expanding as predicted, he testified as to the water
encrouchment, he testified to the effect -~ we can go»backk
and find it if you want to.

MR. DAY: My recollection was that he just couldn't




“f r. Page-.\ZﬂJ\
! Tl tell you.
: r: 2 MR. BUELL: I'm talking about tﬁis morning. He
‘ir. 3 has changed hig story. He testified that the high Producing
é i 4l rates from the Empire-abo unit were causing Premature
%[? 5 encrouchment of water info the Cox zone in the Cox deviated
vff[j 511 well and that coulg not occur unless you have got good
”§ 7 communication,
é[? | 8 MR. DAY: Well, are YOu concluding tha: it is
§£?‘ . :5 9; excellent or {g pe concluding that {¢ is excellent?
, ' § .,'g ie ‘ MR. BUELL: we'1) have to go back ang -- '
;‘E i§§§ LR MR. RAMEY; What is your question, Mr. Buell?
4 {: gggg 12 MR. BUELL: ajj right, ‘
: ~ _sé‘g? 13 1} (Mr.k Buell continuing.) vyey heard Mr, Noell testify
L '§ Eff 14 One, that the gas cap was eéxpanding ag Pradicted?
2 ‘5 § 15 A Yes, I beiieve that is correct,
: L  g 16 Q You heard him testify, iwo, that water was encrouch-
‘?tg 71 ing around the edge?
;5; 18 A 1 beiisve that ig right, |
- 19 Q Three, did you nhear him testiff that the high
;5: ) 2 Producing withdrawal'ratesffrom the Empire-abo Producing weillg
v 21 were causing water to Prematurely eéncrouch and water out the
- . 21 cox zone in the cox deviated wali?
- : L~ z A I can't say that T heard him gay this,
! 24 Q Wéll,fthe record wili reflect i¢, In the interest
b 25

of time, assume for the Purpose of thig question that my
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: ’ 1 memory isg Ccorrect, that he did say that, or wordé to éﬁéﬁ

E?r: 2 effect, in that aré you differinq from him whan You say you

? w 3| find shale intervals within the body of the Empire-Abo reef

f ﬁ 41l that would be an impediment to the free flow of communication?
‘§i7 5 A I think this ig true, yes, that You can have local
%gfg 6 variations ip porosity anqg pPermeability which could isolate

,g ‘ 7l zones within a reer,

gtz 8 Q Now, we are to local impediments of communication?
glﬂ g 9 A b o thinknwgfgre looking at a‘local area possibly,;n
% 8 'g .,':é 100 the subjec: well, Cox's deviated well,

;‘E: 3552«' " 0 On Arco's Exhibit DN-Three you found 4 shale streak
; r ggg% 21 in about the center of the reef, would you go locate that

f * _s;i'gg B again and see if you can correlate it to the well on eitﬁsr

.§ &3,25 1 side of that?

é; § ‘5/f A Well, of course, this is just -- 7 mean, there are
g ! others. 1 believe that I testified that in the J~14 --

7 o back up.

18 0 Are you famjliar enough with thig Yeservoir, Doctor,

91 to realize that the area which you have just locateq, your

20 triangle on Arco's Exhibit DN-Three ig where the secondary

21 | gag cap is formid ang ig expanding?

22 a No, I'm not aware of that, but I say that there are
23 sh;le ZOnes, |

24 ¢ ALl right, sir,

% A Now, I would have to get all of the los: arnd see

_
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:_1' 1 where these zones might correlate. I mean, you are 1ookin§ :
J;E‘ 2| at a northwest-scutheast sectiop. Given time and doing some
;j ; P ?\ >stratigraphic correlations, { may or mayznot be abie to show
 §1' a| that these are continuous but I can say that within the wells
% { 5| there are tight zones and there are shaley zones withih the
§;f 6 raef; ,
.iqgk; 7 Q I realize, Doctor, that you just looked at this
;{7 8| situation the last twenty or thirty minutes and you aie workin#
é{ﬁ 3 9 || under handicaps and I'm certainly willing to st#te that for
24 =
- -% ;:2 10| the record.
f* is.;ﬁ.\ S ‘ Lat’s go on; tha hour ie lata, My, Christianacn
: § g 3 ggao; 12 testifiod that in his opinion and in his engineering judgment, -
) : - ;gg% 13| any well completed in the Empire-Abo reef formation that had
‘ : :; 'g Efé 4] 'similar or identical producing characteristics to the other
4 -:(D;f 15 wells then producing in the Empiré-z\bo reaf Pool, in his
. = L
i % 16 dpinion, were in communication with other Empire-Abo reef well#.
;23 17 | You stated that you disagreed with that judgment?
o - 18 A Right.
: = 19 Q Would you point to me one well, to your own knowledgﬂ,
L 20 | completed in and producing from the Abo reef formation that
" ;i' | - . ‘ 21| is separated from the othér wells in the Empire-~Abo reef:
- 22| Pool?
i _ 23 A Well, on Arco DN-Fbur I again compare M-16 to the
: 24 ) cox EA Fedef&l No. 1 and I say that those two wells are not

351 {n communication. The pay zones are not in communication, thi
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one and that.

Q So in effect you are saying that the only vell you
know of in the Empire~Abo reef formation that is separate
and distinct iz the Cox well?

A Well, I say I can point to otheré.

Q Well, would you?

A I mean, I can illustrate where you do‘not,haVe
continuity in porosity and permeability.

Q Doctor, everyons whe has tastified iu this matter,
including Mr. Christianson, has testified that you cannot
correlate one little zone of porosity in one producing well
even to the next well. Everyone has testified té thaﬁ,'is
that all that you are saying?

A I'm saying that in some places you can but I'm
saying that you can correlate the zones bﬁt you cannot prove
or disprove continuity of porosity and permeability.

MR. BUELLz All right, sir. Doctor thgt is all 1
have. I told Dr. Rehkemper this personally, I Qill say it
for the record. I 4id not intend my remarks in regard to
Cox's DN~-Seven to infer that Dr. Rehkemper was trying to
mislead anyone. I thoughé my statement was that I miglead
myself in looking at that cross section, thinking that it
reflected structure but I think the record will reflect that

he very clearly and diestinctly stated that it was a strati-

graphic section and not a structural cross section. Thank you1

|
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Doctor, that's all I have.

BY MR, DAY:
‘ Q Dr. Rehkemper, then your opinion about the Abo reef
field is that it has in local areas poor communication?
A Yes, sir.
bAY:

MR. Thank you.

RECROSS EXAMINATION

BY MR. BUELL:

&-Q ~ Doctor, let me ask you just one moce question, I
want to be sﬁfS'what your professiongl opinion is, clearly
and conciseiy on the record, as to whether or not in your
geological opinion, the Cox zone in the Cox deviated well
is producing from a separate and distinct accumulation of
hydrocarbons never heretofore produqed by any other well and
not now in communication with any other well?

A No, I cannot state that.

Q So you are like Mr. Noell, you can't tell this
Commission one way or the.other what your professional opinion
or judgment ia»with regard to communication or separation?

A All I can say is that there are instances where you |

do not have porosity and permeability communication and I

feel you can do this between the M-16 and the Cox Federal

e
i
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say within, oh, maybe within a thousand or two thousand feet,
ﬁomething like fhat. There might be.areas, say between two
| Qells that are, say, two thousand feet apart, you can have |
permsability barriers between those two wells. ‘
Q Then your conclusion is that the words "local areas”
L can be a variable?
|

A Well, by "local"” I mean I don't think you can say

that throughout the entire reef you have no -- that the entire
reef is in communication. I think there are, in some areas,

H if you wore to map it very detailed, ycu would find where your

porosity, you do have porosity and permeability barriers
existing. B !
Q But the two words "local areas" indicate that there

| is variability in your definition?

A Right, right.

MR. RAMEY: Any further questicns. The witness may

Page 206
hd_eviated hole.
MR. BUELL: Thank you, Doctor.
MR. LUCERO: I have a guestion.
CROSS EXAMINATION
BY MR. LUCERO: ' |
Q You just used the words "local areas" in your answer?
A Yes.
0 How do you define the words "“local areas"?
A I would say, of course, that's -- well, I would

——
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b
2 1l be excused.
T & n 2  (THEREUPON, the witness was excused.)

; r_ 3 MR. RAMEY: Mr. Hinkle?
B . .
‘ 4 MR. HINRLE: I realize the hour 1is late but I would ”
3 e A _
3 Ig 51 1ixe to put Mr. Christianson back on in rabuttal, just some

: ( § {, 61 very short testimony.

- =0 | |

! 7 MR. RAMEY: All right, will you take the stand
L F

. ; L 8| Mr. Christianson?
L 2 3 10 .

E g B DIRECT EXAMINATION OF HUGH CHRISTIANSON

" L wais ' BY MR. HINKLE:
g Yah r

‘ |l o

ey %E aggg 12 Q Mr, Christianson, you have heard the testimony of

T ot @548
U =383 "1 pr. Rehkemper?

. tH B8 g y y
L{ e 5y A Yes, sir. '
o 3_1 E 6'%

N = t ‘? =
CT i Lo 'g g 15 Q Do you agree with his testimony?
. s e i o
ol ]
: o 16 A No, sir, I don't.
{ 17 Q Explain in whgt way you do not agree with it?
bl 18 A Wdell, I have tha advantage on Dr. Rehkemper that I
R
R :
) 191 have looked at the cores on the wells on which the gamna ray
3 L 20 ' neutron log looked just as shaley as this interval here _
b 2 } in the Empire-hAbo Unit No. J-14 on Arcb Exhibit DN Number
% ‘
: 22 Three and I have seen that through a zone that looks very much
’ L 3 like this as far as being highly radinactive, the permeability
H
o 2 from the core analysis shows goocd communication. When you
b 25
‘ inspect the actual cores as they are brought out of the hole,
{
b
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because of oll stains‘in the vertical fractures, communication
right across areas, you 1ook and there is a hunk of shale with
& fracture through it that is communicating and you know thére
is oil there because it's stained. I have<1éoked at that
sbrt of thing, so you really cannot go by what you segwbn the
gamma ray neutron log. The shalée or the radiocactive naterial
is probably there but because of this fracture-vug system
we've got in the reservoir, there is communication vertically
and horizontally through that very material. I've seen it
and that is the visual part of it and then, of courﬁe, in
this same area we have a great deal of evidence from field
performance that there is good verticai communication because
we've got this formation, this secondary gas cap, and.you
can't have that unless yogr free gas percolated up and is
moving up into that cap and how do we know? By drill stem
tests that have been taken on some of these in-field wells,
for exauple, where we go'iﬁ and test an interval,‘somewhere
down in here which actually is lower subsea than intarvals
that 4id produce at low gas-~oil ratios in the general area
and we find that the gas cap is there when we had prior
evidence at earlier times-in the history of the reservoir
that it was not even here, it was above this one.“

So, this is really all I wanted to bring out, in
addition to the fact that the engineering committee and the

geological people connected with it, did have an opﬁsrtunity
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.over a period of monéhs and ““onths to attempi correlations

of the type Dr. Rehkemper said he would like to do and
concluded that you cannot cofrelate a particular porous zone
on a gamma ray neutron log with another particular porous zone
on these wells. So, that's all.

MR. RAMEY: Any questions of the witness?

MR. DAY: Very briefly.

"CROSS EXAMINATION

BY MR. DAY:

Q Do you have those core analysis with you on these
wells? |

A No, you'll have to take my word for it.

0 Are there any tight zones in the Abo reef?

A Tight zones, yeah, there are tight zones.

Q All right. Do you agree or disagree with this
statement with respect to the Empire-Abo figld: Porosity
is distributed irregularly within the reef resetvoir.# Not
even offgset wells can be correlated in the reef because ;'
of this irregular porosity development, communication in locai””'
areas is very poér. Do you agree or disagree with th}s
statement?

A There may be local areas, yeah, where communication

is poor, it's a relative --

Q I believe so, that's fine, Mr. Christianson. 1In
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1 | many areas low porosities and permeabilities can be ‘
2 || attributed to excessive anhydrite depositions, this condition
3| is prevalent in the western end of the Empire-Abo field. DO
4 || you agree or disagree with that statement?
5 2 ifhaven't wholly decided yet. o \
6 0 Do you know william J. LeMay? | |
7 A Yes, just as an acquaintance, 2 geolééist.
8 : Q Who is he?
g 9 A He is & geologist who has done 2 great deal of
: '% :é 10|l work on the Abo and on this type of reef development in
:l’%gg 11 | New | Mexico.
%%ﬁ;&é 12 0. Have you had an spportunity to read his article
2 ?’,E% 13| tnat is printed in Wworld 0il, Abo reef {n southeastern
.i:; %iﬁ 14 | New Mexico? y ‘
O
:; % 150 A Yes, I've read that.
3 .
8 15‘ ﬁR. DAY: No other questions.
17 MR. RAMEY: Did Mr. LeMay participate in any of ‘
18 | the engineering studies?
19 THE WITNESS: NO, he did not. However, we ﬁad

20‘ that very article available to us among other internal Arco

2 gtudies and Amoco gtudies by geologists, as well as this

22| paper and other papers which we all read. I'nm talking about

23 || ¢he engineering committee when we were doing our work.

24 MR. RAMEY: Any other questions? The witness may

L be excused.
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1 {THEREUFON, the witness was excused.)

v
e E
N

MR. RAMEY: Anything further in this case?

3 MR. DAY: Just a brief summation, please, sir.

B

4 . MR, RAMEY: If you will, Mr. Day.

gl
Pt

¥
X
[$2}

MR. DAY: Thank you. We have testimony from the

Arco people and I'm looking at Arco DN-Three, that the reef

7| comes down and toes into the Amoco Diamond Federal No. 1

A g R e AL TR
[+

8 || above the oil-water contact. There 1s & posasiblity of oil

o

9 |l“in that lease to that extent that the Amoco Diamond Federal

10l Well is far to the south of the Cox Well.

-
-

ing service

We cannot agree, of course, with the two~-and-a-half

12| acre limitation that Mr. Currens put on there, in view of

13} looking at this reef studied here and in the log correlations.

Phone (505) 982-9212

14} It has been agreed, I believe, between Mr. Christianson and

General Court Reporting Service
825 Calie Mejia, No. 122, Santa Fe, New Mexico 87501

d morrish report

15 | demonstrated by Mr. Rehkemper that in local areas there is

16 | poor communication and there is evidence of poor communication
17 {| in the subject lease, the Cox lease. |
18 There is oill underneath the lease, that has been
19| testified to several times. New Mexico has followed the

20 || ownership theory for a number of years of oil in place. !
21 There is testimony that this well will flood out
22 || rather than receive additional gas. I think from what has
23ﬂ¥be¢n submitted to the Commigsion it will flood out. I think !
4l 4f ?ou make a determination you will find that it will, And \

25 | on this basis, the basis that there is oil underneath the
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i lease and goes pretty far down into the lease, that if it

is flooded out there will be a waste of o0il, that has been
3| testified. And we feel that the allowable, taking into

4 i account that there is poor communication at best, a penalty

fEE wNE "N "N - N
N

51 allowable would be in order, : F

6252"”- L 6 As far as I know, this is a case of first impression

>
.
o i

71l in New Mexico buf: I will refer to the Sohio Petroleum Company

8 || parker Case in the Oklahoma Supreme Court in 1957, in which

91 Parker drilled a dry hole, backed up, deviated it and then

10| went to the Corporation Commission for permission to produce.
11 | The Corporation Commission granted it, gave him an allowable
12| and there was testimony in that case where Sohio witnessed,

131 testified that the fault cut the unit and left only eight

Phone (505)982-9212

14 || producing acres. Mr. Parker witnessed, testified that éhe

Genera* Court Reporting Service
825 Calle Mejia, Mo, 122, Santa Fe, New Mexico 87501

15| entire lease had the oil creek sand. They gave him the full

L3
-
sid morrish reporting service

16 || allowable in that case.

¥ <

17 In the Stuart, et al Humble 0il Refining Company,

18 )| set aside by the Texas Supreme Court in 1964, where an

'~ el

19 | operator deviated, the court, the trial court closed the well

ER AT A A N

a

2 |l in. The Supreme Court ruled in favor of the operator and
21 said that in overturning the lower court's decision, stated
22 || that the allowable be permitted even though the deviations

23 || were deliberate.

24 In the Anderson Pritchard 0il Corporation versus ‘

25 || the Corporation Commission, an Oklahoma case in 1951, the
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to it with poor coomunication, taking into account.

~drilling of this well.
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court approved an allowable to the deviated well based on

producing acres to unit acres where the well drilled was closen

to the line than permitted.

today by Dr. Noell and based on unit studies, would seem to

We feel that an allowable such as discussed, prosentjd

come in and out of this case as far as Arco and Aroco witnesse

are concerned as to whether it furthered their case or not, that

‘that would be a formula submitted to,'suggestéd to this

Commission in fairness of production to allow Mr. Cox ﬁo
recove: some of this oil that isg in place and an adjustment
of;any injury that may be possible to other leases connected

. Thank you
sir. | : "
MR. RAMEY: Mr. Buell?
MR. BUELL: May it please the Commission, I will
be just as brief as I possibly can.

At the cutset let me say this with reference to
the outside of the State of New Mexico cases that Mr. Day ’
cited, that one of the first concepts, one of the first
precepts you learn in law is that each case must stand on
its own bottom and that's all we ask this Commission to do -
is to let this case stand on iﬁs own bottom and we reviewed in

prior closing statements the surroundings of the directionally

I don't intend to go into that, |

except as a reminder, that let's do let this case be judged
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on its own merits.

A lot ¢f mention has been made today of the Amoco
Diamoﬁé"Federal No. 1 Well, the extreme right well on the
cross section, Arco's Exhibit DN-Three, and about all of the

possibilitiea that it has to be hydrocarbon bearing in the

tives of Mr. Cox and not a one of them thought tg tell you
gentlemen that Mr. Cox owns the Abo rights i{n that well and
if he thinks that it is bearing of hydrocarbons in the Empire~-
Abo Pool, he can simply reenter it and make his completion.

I would point cut to the Commission that in January,
on the twenty-first, Mr. Commissioner, this carne w=g continued
to February the 24th in order that a definiﬁivéféaggrvoir | |
study could be made by a consulting expert thafiur. Cox
intended to empléy. We have secen that definitive reservoir
study here today. The engineering consultant expért told
this Commission frankly and honestly that he does not have an
opinion, he cannot make a judgment as to whether the Cox
completion in the Cox deviated well is in the Empire-~Abo Pool,
or whether it is separate.

Dr. Rehkemper, the geolcogical consulting expert,
told the Commission the same thing.

The testimony of Arco, I think, is clear, it is

concise and it is unrefutable, that is that the Cox zone

completion in the Cox deviated well is completed in the
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Empire-Abo Pool and is in communication with the Empire-Abo
Pool. I think one vety definitive bit of evidence is the
fact that here it is produ&ing right at solution oil-gas
ratio, after its commulative production, and the only way

it can be doing that since it is below saturation pressure
is for the gas to be migrating up structure and, gentlemen,
with the bottom-hole location of that Cox déviated well there
is no place up structure for it to go oﬁ the Cox lease,

it has got to be migrating up structure into the Empire;Abo
Pool. It has-got to be in communication or we wouldn't see
that kind of gas-oil ratio performance.

Alsc I would call to your atténtion that neither the
engineering expert, Mr. Noell, nor the geologica; expert, Dr,
Rehkemper, had made a resexrvoir limit study of the Cox zone
in the Cox deviated well. Hr. Currens‘had made such a study.
He presented that study to this Commission and it.is un-
refuted and uncontradicted in this record that that reservoir
had a maximum undéi ﬁﬁe Cox lease of two-and-a-half. acres.

I think very definitive proof of the limitations, the
smallness of that ressrvoir is the fact that it was not
productive in the randomly drilled Federal EA No. 1, it

wa; not productive in that and according to Dr. Rehkemper's
own testimony, it would have been found within the vertical
limits. It is not productive. The manimum reservoir that

he can have in that Cox zone under his lease is two-and~a-half
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acres, The record is uncontroverted and unrefuted that with
a reservoir that size; even with the most liberal estimate

of original oil in place, he has produced all of his oil in
place and the record stands unrefuted at this point that each
barrel of oil that is being produced from.ihat Cox deviated
well is comirg from the interest owners in the Empire-Abo
Unit.

We urge this Commission to take action and ratify
the order that was issued as a result of the Examinei Hearing
and require Mr. Cox to do the right thing, comply with the
order, if he can make a céﬁpletion he can have his well. Than?
you.

MR. HINKLE: If the Commission please, I can't

——

add much to what Guy Buell has already said but I think the j
Commission understands the facts of this>case just as well as
we do. There is no question but what it is in viblation of
correlative rights apd dréinage. As Guy has said, the
evidence is élear an? uncontradicted, this is a limited

reservoir here, they have already produced much more oil than “

Now, I think this case has reached a point where,

while the Commission has this matter under consideration to

make its final decision, that the allowable ought to be cut

to a minimum during this period of time and in reaching the

decision, if you do, that vou ought to follow the recommendati

ns

R
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of Atlantic Richfield and order this well to be cibsed in,
unless he wants to re-drill it in the area that was
originally provided for in the order of the Commission.

MR. DAY: ;Of course, the Commission, I think, has

knowledge of the fact that any cessation of production from

studies as far as produétion acreage goes underneath the Cox
lease as far as any comments on Mr. Curren's testimony on it
and we submit to the Commission that, one, that Mr. Cox 4id
not willfully ané intentionally violate the‘order of the
Commission, we resolved that pretty well ;ﬁékthat is in almost
all of'tﬁe earlier testimony that you have read. And,‘two,
adjust correlative rights, if there are'any there, to take
into account the expéftise of Dr. Rehkempér and the con-
currence of Mr. Christianson that there is poor communicaf:ion.
We ask that an allowable be set for this well thai will make
it economicai t§ produce it. Thank you.

MR. LUCERO: Mr. Day, you refer to two citations,
or two cases, do you have the exact citation on them?

MR. DAY: I don't think I have. Let me see if I

have them., I don't think I have the exact citation on

these, no. On the first one it ie the Oklahoma Supreme

Court 1957 and the second one is the Texas Supreme Court

1964 and fhen the thiid one is -- well, there is a citation

here, it's 1951 Oklahoma. It says 241 P24 363. The appeal “
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i was dismissed by the Supreme Court 342 U.S. 938 and then there
2 || follows another one, 252 r2d 450, which I presume is the

3| same case in 1953. |

4 , MR, RAMEY: Anything further in this case? The

5| Hearing is adjourned.
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! | MR, RAMEY: We will take the next case on the
: L
g 21 docket.
* - 3 MR, CARR: Case 5571, application of Robert G. Cox
- N | “
§ 4 F for amendment of Order No. R-456l, Eddy County, New Mexico. l
e s MR, RAMEY: Aspk for appearances in the case.
3 1 B ) 3 . -
s 6 MR. S, BUELL: Mr. Commissioner, Sumner Buell of
P4 4
7 Montgomery, Federici, Andrews, Hannahs and Buell appearing
s/ \
, 81l on behalf of Mr. Cox. Also appearing is Mr. James Day, Junior)
‘ 3 S %) of -Dallas, Texas who will present the case.
L Q o
i e Q
3 % 10 MR, HINKLE: Clarence Hinkle of Hinkie, Bondurant,
: ’S!‘ g '§§ _aa - N - ‘ . .
I R éﬂ:%ég "' | cox and Eaton appearing on behalf of Atlantic Richfielid.
SIS, g_§5§ 12 MR, G. BUELL: For Amoco Production Company, my name
; :" 2 §'§§ 13 ‘
% P )
£ £ ézg is Guy Buell.
iy T3sd :
7o A RZA
7wl gg_g‘ 14 MR. RAMEY: I would ask at this time for all of the
i g
£ =
Lis '.'g g 18 “ witnessas to stand and be sworn in this case.
iis § 16 '- {
= (THEREUPON, the witnesses were sworn.)
Y |
Ny - v MR. RAMEY: Mr. Day, you may proceed at this time.
;s 18 MR. DAY: Thank you. Mr, Ramey. If I may, if it H
I :
) 19 please the Commission, I would like to make an opening state-
o 20§ ent to show the Commission the nature of our case and how
T 21
- we look at it.
e | 22 .
MR. RAMEY: All right.
A 23 . : .
e MR. DAY: This case, I feal, can be divided into
two parts, one concerning the non-compliance with a drilling
I permit issued earlier by this Commission and the other having
i i )
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to do with whether or not the production from the Cox lease
communicates, or if it does, in what w&y it conmmunicates with
the Empire-Abo field.

Concerning the first pArt, in May of 1973 Mr. Cox

aﬁﬁeared before this Commission, or the Examiner for the

Commission, and obtained a drilling permit allowing him to
deviate a well within one hundred feet of the surface location.
The time was running out on that lease a few months later, it
was a Eederal lease bpt hefore its expiratioﬂ Amoco drilled

a test well on the Cox lease, He learned of this later, which
had the effect of relieving him of having to’dévelop that
lease in oxder :to extend it. The effert of that drilling by
Amoco extended the lease to August 31lst, 1975. The Amoco well
wag drilled without the knowledge of Mrxr. Cox when they
commenced. Ye later asked for a‘log on the drilling well, on
the well that was completed. Amoco felt that they could not
releazse it. He contacted me, I contacted Amoco, they had the
same feeling but later on they ?eleased the 1og to some of

tha shallow rights that belonqéd to Mr. Cox. The deep rights
rbelonged to Amoco. ‘

“ A few months after that, tha firs£ of ‘75, 1 believe
rit was, there was a fire in Mr. Cox's office. It destroyed
most of his records and smoke damaged the balance of them,

He was attempting to restore these records to meet his obliga-

ticns to drill other drilling wells anabcommitments, as well as




s M
i
L 2 o Page 7
B - b 1 | this well that is the subject of this hearing today.
e 2 At the very time that it was close to the expiration
a ’ 3| of the subject lease he retained an engineer and a whipstock |
't 4 || service company and trusted his m'embry as to i;he permit which
% : 5 i had been destroyed and in a hurry got a drilling contractor
§ 1 6 || at an expensive rate and completed the well.
i 7 The Commission will hear testimony today that the
; : 8 | operator requested that the well be directed toward mthe north,
, 4 3 9| We will hear conflicting testimony to some degree from
»«;2\ -E ;: 10 || the Eastman people who were the whipstock service people,
: v
; ‘: igzﬁ 11 || that the target area was to the northwest.
e 25
’ ' égg% 12 . Unfortunatelv, Mr. Ratts the engineer who Mr. Cox.
i _Eggil 13| hired for this well is unavailable today, he was sitting on
« : .E gfé 14 §| another well and could not appear.
E s :gbg 15 | _ The well was commenced, the drillin,g superintendent
k’" § 16 || called Mr. Cox long distznce to inform him that he was
: 17 || concerned about the direction of the well. Mx;. Cox will
‘ v 18 | testify that he looked into the matter and came out to the ]
e 19 || lease site, employed additionai Dyna tool drills at an expense
E; 20l £0 him tu try to turn the well back and time is running out
: . 21 and, of course, great expense was incurred and as a practical "
e 22 || matter and the economics considered, the well was finally
| ;’ 23 | bottomed. | ’
: 24 : I do not think there will be any conflicting
“‘ 25 || testimony that the well is bottomed on ﬁr. Cox's lease or that

.u;“"
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Mr. Cox has oil under his leasze.

Mr. Cox immediately divulged and disclcsed this
deviation in directional and bottoming to the Commission and
then applied for an application to permitrthis well to be
completed at that location and to be allowed to be produced.

The other part of it has to do with the reservoir
communication or what you might call the correlative rights.
At the hearincg in October when the application} which is the
subject matter befdre this Commission now was first heard,

Mr. Cox introduced into the record his geological opinion.
Amoco ﬁnd Arco moved for a continuance in order to étucgcghese
opinions and give it time to prepare its case in light”éf such
testimony. That hearing was continued until November. At
that hearing I appeared with Mr. Buell and the matter was
concluded adversely to Mr. Cox. The decision came out
approximately a month later, just before the holidays. After
& discussion with his attorneys, Mr. Cox felt and as his
attorney I so advised that an inndepth‘study of the reservoir
should be made and that he Shoﬁld employee an engineer, if
possible, who was familiar with the field. He ultimately
located and retained such an engineer but said engineer
informed him that he was not able to even commence tlie studies
that were necessary for this matter until February 4th, 1976.
ﬁe will ask the Commission for a continuance until

such time as that part of the case can be heard, vhich we

e

T
s
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» 1 1] suggest as February 24th aZter consulting with dockets and -
- | ;g 2| the time the engineer ’needs, I believe thé Commission faeets
» v 9 3» on Tueadays, in order that we might submit to the Commission
- % 8 4 | what we feel is the neceassary in-depth study o the field and
:, 5| its correlative rights., If the Commission pleases, we are
“ » B 6| ready to commence unless there are comments from cther counsel.
e | 7 MR. RAMEY: Are there other opening statements?
:f; 8| Mr. Buell?
“ g 9 MR. G. BUELL: Yes, Mr. Raméy, if I may. I will be
g '§ E 10{l vary brief.
£ .E -
{2 ?‘iézg 1 I would like to point out that as this case develops
~ 4 gi‘g% 12| T believe the Commission will see that there was no attempt |
: -§§§§ 13 | whatsoever on the part of Mr. Cox to either, one, comply with
f {i 'g Eiﬁ 14 | the Commission order which authorized him to directionally
ﬁ 4 -; Ug 151 drill, or, two, to even begin to comply with his sworn testimoiy
' H § i6) presented in May of 1973, upor which the order was based.
i* 17 As this record unfolds you will see that actually
” | 18|l the Comnission was more generous to him as a result of that
e 19 3 May 1973 heariﬁg than really wﬁa‘t he asked for. Mr. Cox
m 20}l will testify or the record shows that he testified at that
s 21 | hearing he wanted to kick out of the o0ld hole at about forty-
* H 22 || ¢hree hundred feet and then drill a straight hole to the Abo
fm 23 || reservoir. The kick-out point at forty-three hundred feet
" 24 || was well within a hundred feet of the surface location. The
i"' 25 | commission rather than restricting him to just that area, gavel

&
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well TO the MoOXiow. wWe released to Mz, Cox a log of cur test

‘hundred feet. We didn't release it to anyone else, we thought

Page i 10

him authority to bottom the well anywhere within a hundred

feet of the surface location of the well. So in truth, in
faci, you gave him much nore flexibkility than he swore that
he actually needed. This record will show that he made no
effort to comply with either the order or to comply with his

sworn testimony.

| With regard to the test well that Amoco drilled on
this lease, it is my understanding that Mr., Cox had the rights
down to sixty-two hundred feet, which would include the Abo

formation and we had the‘déeper rights. Our well was a test

..

well above sixty~two hundred feet, in that that was our under-f1

standing of his ownership in this lease, above sixty-two

that wouiéﬁiq unjust to Mr., Cox in that he did have an exp{;in#
lease, s0 we didn't release the loé to others but we did gfﬁé
Mr, Cox a copy down to sixty—th hundred feet. I
I think the record of this case as it unfolds will
show beyond a shadow of a doubﬁ, that the bottom-~hole target
location that Mr, Cox wanted for his well was fifty feet from
the north line of his lease and fifty feet from the west line.
They did not h%t that target precisely, as the evidence will

reflect. The well ended up approximately nine feet from

line of our offsetting lease.

o e e
S ——
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Now, with regard to the continuance, Mr. Day is
ahsolutely correct. At the October 8th hearing Amoco did

move for a continuance. We moved for a continuance because we

were surprised by the evidence that Mx. Cox presented, that
his bottom~-hole location had, intfgct, been completed in a
virgin reservoir that had not heretofore bheen broduced in the
Empire-Abo field and actually he testified that ﬁhere was no
well in the Empire~Abo pocol that was capable of producing
from it. At that time Mr. Cox had not released the log of
his directionaily controlled well, so we had no geological
data in that regard at all. So that's the reason we moved for
a continuance, which was grahted.' 

Amoco would certainly have 10 objection to a
reasonable continuance at this time for Mr. Cox. We would be
happy to accommodate him. We do believe a contihuance to the
last of February is not reasonable. Amoco is perfectly willin%
and will so stipulate that we will agree to a continuance for
the other phase of this case to February S5th. That's over
two weeks from today, it's the'day after the next Examiner
nearing.

Also, I don't know what engineer Mr. Cox has selecte#
but I believe that engineer could finish that work in that
amount of time, Mr. Cox has all ot the data. Mr. Cox has

already made his own intensive geological study of the

formations under this lease and in effect Mr. Cox is prepared 1
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to hand to whatever engineer he selected, praCtically the

en-ire case 28 far as collecting and gathering'déta and *%ings\

of thaﬁ nature.

so, Amoco,his no objection to 2 continuance to
February Sih: we would oppose a continuance to the last paré
of February. |
| MR, RAMEY: Mr. Hinkle?

‘MR, HINKLE: I think Mr. Buell has cdvered/very
aptly the first part of the case. as far as the continuance
is concetned, Atlantic Richfleld would have no objection to
the continuance to February 5th as sugqesﬁedyby Mr. quil.

MR. DAY: 'May 1 regyt very priefly? I'm not
trying to be argumentative.

MR. RAMEY: Yes, Mr. DaY.

MR, DAY: A3 far as the gtatement of Mr. puell about
the testimony in the first hearing of May of 1973, there is in
the»éécérd a question by Mr._Hinkle to the then engineer.,

Mr. Allspaugh of Mr. Cox's employment. unfortunately, Mr.
Allspaugh petween that tine ana the time the well was commence
movaed his residence to Kansas and was not avallable tO serve O
this well that was,drilled, the one before the commission.

In that question hé‘said, he asked how far is it off of there?
This is talking about kicking out on the first deviation. The
answer of the engineer at that juncture was: Approximately

ninety-five feet west of the gurface location, approximately

=-_-—-

—
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“oir

1 || eight feet south.

Co 2 ’ In summation Mr. Hinkle made the statement, “"Are

. / e ( 3| you willing to drill the well with the provision in the order

R VY

TR g |
T, 0 4] that you will not crowd the. lease line any closer than one

5 | hundred and sixty feet?"”

. M 6 : So I do feel that the orxder that came out was
‘ ?in'% z}; | 7| fair and not any gratuity in favor of Mr. Cox. I think the
‘ - ﬂfiz ‘y*~“q’commission ruled fairly in its total consideration of the
»”E,% g 9V *ﬁntimony in that hearing. i>
Ll &
: ;;’d '% ;% 10 As faer as the intentions of Mr. Cox, may I point ”
. : i%§§ 11| out that the total l=zase expenditure by Mr. Cox and nis
_—_— zgﬁ %éég% 12 investors to date is somewhere around six hundred thousand '
' M, %ég"é 13 ‘ dollars.: Q this single +ell alone they spent two hundred
,, :; E :%éﬁ 14 and seventy-£four thousanf; dollars, a good deal of it in trying
; 'g % 15 || to control the direction of the well., It would be very
e g 16 | fatuous for Mr. Cox to gamble two hundred and seventy-four %
”L; ‘7! thcusand dollars on the chanée that his well would be allowed
{;. 18 | to produce if he intentionally drilled to this area. Mr. Cox (
w 19 | has been nothing more than abstlutely frank, his candor has
éliv 2°( comeétut in that he has not attempted to hide or conceal ‘
‘§ 21 | anything. He has testified before, before the Examiner of
t“ 221 this Commission, that he trusted his memory, that he went
i; 23 without the permit and bottomed»where he did and disclosed all
P o 24 | of the facts. Theré is no indication at all that he tried to
w8 25

“ be devious in this matter, in any matter, except to divulge

e
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the full facts to thedgommissibn and to»txy to show the
Commission that it w&;‘ﬁn unintentional directional, an un-
intentional violation of the Commission's diilling permit,
that he bottomed where it did under the econbmic and praétical

aspects at that time, that he is bottomed on his lease, that

"he has o1l under his lease, which is Admitted} that he be

allowad under some formula to produce,

Cox. 1In that statement which was displayed to the Commission
earlier by Mr. Buell's office, Sumner Buell, the witness
stated that he could not possibly commence his study until
February 4th. To give him reasonable time to finish it and
with some consideration I'1}1 admit, to my own trial Gocket, I
do urge that February 24th be granted. I see no injury to tﬁe

field or to the other pParties. We are not calling back sup-

MR. RAMEY: We will make a dedision on that later.
Mr. Buell?

MR. G. RUELL: May it please the Commission, I have
a feeling and ny feeling has already bsen proven by no farther
along than we are this morning, that we are going to be

referring continuously back to the record of the May 1973




|t
Y
o

k%

v -t
ﬂ\ AN

"o ok

ice

6 | corporate jnto the record

rhat Mr.

and that

S22

23
24 || with me.

2% || go bed ¥
|

case, I wondexr i

{n that manner s
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Buell would 1ike tO cr

of our witnesses: he can

purpose only
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MR. RAMEY :

HoweveX you

ro this case.
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he parties,
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hearing. we're going to be referring pack continuously to the

amineY fox an

a result of the MaY '73

of this pe NovO case;

£ it woﬁld pe more of a convenience ro the

1£f we would in-

the recoxd of

held on May 23xd, 1973,

are there any objections?

and vwe object

Mr. Buell, W€

feel free to us

088 examine MY .

e‘before the

h and November the

e Novo nhearing. those parts of the recoxd

Cox on OF any

e them 28 impeachment

are goind ro deny your

can refer to the previous cages for

a1 deem g£it and proper-and

MR. G. BUELL:® All right,

1t is going

our {ndulgenc

Mr. Ramey: bu

e on referring

that‘would apply

gix, 1'11 e happy t° work

. T hope you won't

L%

pack to the

get jmpatient

to make the hearing 1ast longer and 1

prior cases
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but actually Case 4970 is the bedrock for tﬂis De Novo case
that is before you today and if the applicant doesn't want tha;
record in this case and you've sustained his objection, well,
we'll sure operate in that way, Mr. Ramey.

MR. RAMEY: Okay, we have kind of changed our opinion
We will allow the incorporation of Case 4970 into this record.
We will not allow the incorporation of Case 5571 in the xecord
énd you méy again refer to it, any portions of Case 5571 that
you deem necessary.

MR. G. BUELL: Thank you, Mr. Ramey. Could I make
this further suagestion to the Commission? We'll also be
referfing to éhe exhibi£s that were introduced at the October
8th portion and the November 19th Examiner hearing. I think
it would avoid confusion forvthe Commission, as - well as
confusion to we participants, Mr. Sumner Buell, if we could
agree on a piocedure by which ﬁe would start numbering the
exhibits that will be presented at this De Novo hearing,
consecutively after the exhibits in the Examiner hearing.

For instance, the last exhibitlthat Mr. Cox introduced in
the Examiner hearing was Exhibit Eleven and I suggest that
we start out today numbering his exhibits twelve for De Novo
so that it will be defiﬁitely ascertainable in the record,
the exhibitse that'&ére introduced here, because we will be
continuously referring to exhibits that were int '9duced in

these prior cases.

Tw
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- 1 MR. RAMEY: You will re-introduce the exhibits from
¥ 2 || case 55712
; - 3 MR. DAY: If the Ccmmission ?lease, I“don't quite
H 4 | understand Mr. Buell's statement. One, may I respectfully
I: 5 enter.our ‘objection into the record to the infroducﬁion of
_ 13 6| the testimony on Case 4970 in toto.
' 7 As far as the exhibits that we may present édday,
‘ :: 8| I would prefer in my control of the hearing and my presentation
- 3 g 9]l of the hearing that the Commission to have o;r witness
" % E 10 | introduce the exhibits ar he arrives at that point in his
. ; i%gg " 'testim'ony. As far as the enqifieering feature of the correlati\ﬂe
o % . ‘g.g%é 12| rights which we feel apparently we will have some kind of
‘ t égg% 13 continuance, we will reserve -any exhibigs that we have in that
. t; 'g gié 14 | areca until such * .e as that hearing comes before the
- . KT
0 'g ;?; 151 Commission and at that time we would hopefully expadite and
e g 16 ﬁave them numbered in advance of that hearing.
‘ L’ 17 MR. RAMEY: It has been suggested by Commissioner
T ‘ 18 | Lucero that perhaps the three of you should get together and
= 19 || work out a numbering system. |
g 20 MR. G. BUELL: I don't quite understand you,
@ 21 | Mr. Ranmey.
- v 22 | MR. RAMEY: It has been suggested by Commissioner
i 23 | Lucero that we take a five minute recess and you all get
24 | together and work out a numbering system on your exhibits
i 25 | put we would request that a DN Le put in after each exhibit
| - " - |
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: B 1 | number, so that we can --
: :‘: 2 MR. G. BUELL: My only purpose is to avoid
T » 3| confusion.
i s a ‘ MR, LUCERO: Excuse me, that's why I made that
; : ’ 5 || suggestion. Why don't we have the attorneys Get together and
Ll o | . ; v 6 | work out your numbering system on yvour exhibits and use them
: I 7| from here on.
‘ ¢ ‘: a1 MR. DAY: Thank you, sir.
- " 3 9 (THEREUPON, a short recess was taken.)
! :“ g z 10 MR. RAMEY: Mr. Guy Buaell?
; . B '
| ; :: i%gg 11 ~ MR. G. BUELL: May it please the Commission, while
T b §§§§ 12|} we haven': reached an agresment, wa have reached an accord.
L iggg 13l The appligaint would prefer to start out with his exhibits that
=g S
. ‘ :; 'E %ié 14‘ he will present today with a number one and we have agreed
" ::og 15 || that all of the exhibits that will_;!ye introduced today will be
“ ) § 16 || identified DN Number One, Number 'rwo; Number Three, according
H 17 || to the presenter.
o | 18 ’ | MR, RAMEY: Thank you, Mr, Buell.
| = 19 MR. DAY: I so stj_.puiate.
» 20 I MR. RAMEY: Mf. Day, you may "_proceed.
21 MR. DAY: Thank vou; sir,
e 22 MR. G. BUELL: And if it please the Commission, if
N 23 | all of us in referring back to prior exhibits and comparing
24 || with the exhibits that will be introduced today, will be
”‘ i 25 | extremely careful tc make that distinction in our questions

]
¥
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< 11l and in our answers, perhaps we can avoid too much confusion
:‘: 2 | in the record.
oy 3 ‘ MR, RAMEY: I would suggest that.
‘.-'-”;j:»: R “ 4 MR. DAY: May it please th»e Commission, we will have
| :%; | 51t Just one witness. I understand that Amoco or Arc§ subpoened
: * e 6 || other witnesses which they may present and subject to my
F s _ 7 |l cross examination. |
T ? i: 8 At this time we will call Mr. Robert G. Cox. |
‘ o g 9 MR. RAMEY: Mr. Day, before we proceed I would like |
;: H 'g g 10| to ask Mr. Cox a couple of questions, if I may"
:: g},%% 1 MR. DAY_: Yes, sir.
- S ,,, gggg 12 MR, RAMEY: Mr. Cox, vou are:probably aware at this
E ,: m _§§§§ 13| time that the Commission has had an inquiry from the USGS,
L - ti: E Eéé 14 | from Senator Jackson's office and I wonder if you could
1; -; § is enlighten us any on what might ha;le transpicred?
- g 16° MR. COX: Yes, sir, one of my clients wl;aen I told
:; ¥ | them we could not get a continuation of the De Novo heafing,
',_... 18 | that I had not had an opportunity to get an expert witness
; - 19 | and have my exhibits prepared that I wanted to  render to the
. 20 (';ommission at the De Novo hearing, he apparently contacted P
2t || Ssenator Jackson or someone in Senator Jackscn's office and |
o 22 || the night before I came out here I got a request from gomeone
. 23 || in Senator Jackson's office to send them a telegram to that
24 || effect, that T had requested a continuation and it had been
- ) 25 || denied and T was not prepared to testify before the Cormission
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£ 1}l base¢ on the fact that my attorney that was sl’ated to be,
| | |
. ;f _ 2|l one of my attorneys, was slated to be in court during the
» 23 3| time of the hearing and also the e#pert witness would not
3 ; he 41 be availabie to meet with me until after February 4th and I
1: 5 "ﬁrad to go to Artesia to meet with him. And that is the
e » 4 6 | summation 'of what I know happened. They asked me to send them
“ ” H 7|l a telegram to that effect and I did and I had no knowledge
) r: 8 | that they had contacted the Commission.
T 3 9 MR. RAMEY: Senator Jackson's office asked you to
Lo = 'gg‘ e?: 10} send a telegram? | |
; i 5"‘:’-»%5 MR. CCX: Yes, sir.
e £59 A
‘; } ’ 8.§§§ 12 MR. RAMEY: And they dictated the telegram to you
i m ;gg% 31 in essence?
) I ;: 5 gz:’f' 14 MR. COX: In essence.
. g3 u
3 :g ?'; 15 MR. RAMEY: There is another name that has popped
4 3 16! up. Do you know Mr. Lynn O'Connor?
:‘ Y MR. COX: Yés, 1 do.
o 18 MR. RAMEY: What is -~
) - 19 MR, COX: Lynn O'Connor is my brother-in~law. He
’1 20 || 18 an investor with me in a number of ventures.
! 21 ~_ MR. RAMEY: Would this have been the investor that
- _ 2 || started this business?
' 23 MR, COX: It probabiy was. It was, yes, sir.
z 2 | mi. RAMEY: Thank you.
B 2 MR, COY: I'm not only speaking for Lynn O'Connor,
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other investors, you’know, are concerned too and there night
have been other inquiries bgsides.his.

MR. RAMEY: Thank you. I just wanted to make sure
that the integrity of this qumission was not being challenged]

MR, COX: vNo, sii,vit was not.

MR, RAMEY; You may proceed, Mr., Day.

MR, DAY: If it please, in an examination of this
witness, I feel tiiat perhaps a n&rrative'testimony would be
the best and the simplest and the briefest way to get at it.
I may intersperse some qusstions from time to time but if
we may pibceed by narrative testimony from him I feel that is
best and I urge the Commission to allow that. May I examine

the witness from the table?

MR. RAMEY: Yes, you certainly may.

ROBERT G. COX

callad as a witness, having been firs£ duly swormn, was

examined and testified as follows:

DIRECT EXAMINATION

BY MR. DAY:

0. Mr. Cox, would you give the Commission your full

name, please?

A Rohert G. Cox.

0 °  And where do you live, Mr. Cox?

e e
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A I live at 4808 Ridgeside Drive, Dallas, Texas.

Q And what kind of business are you in?

A~ I'm a petroleum geologist.

Q As such, what duties do you perform?

A I both operate wells, drill wells, watch wells,

set up drilling programs and so forth.

Q Do you drill for yourself?

A Yas, sir.

Q How many employees do you have?

A. = One.

Q How many emplofées maximum have you had during

the years 1973 to 1976, to date? At any one time?
2 At any one time, three, including myself.
0 You have appeared before the Commission on various
hearings before?
" A The Texas Commission twice.
Q I mean the 0il Conservation Commission for the
State of New Mexico.
A In May of '73 and in October of '75 and November
of '75,
MR. DAY: May I submit the gqualifications of the
witness as having heretofore testified before the Commission?
MR. RAMEY: Yes, we zonsider the witness qualified,
Mr., Day.

MR. DAY: Thank vou.
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f E | 1) (Mr. Day continuing.) Mr. Cox, how experienced
:il 2l are you in testifying before any commission of any state?
- i P4 3 A I have testified five times, including the three
e e 4! times before this Commission.
:: 5 Q Three times before this Commission. Would that
ﬂ Vi 6 |l be on this particular permit, this particular lsase, the
H 7|l drilling of this particular deviated well?
- . :; : 8 A Yes, sir.

, ¥ 2 8 Q And the other two times were where?

R ” g % 1 A Before the Texas Railroad Commission.

i o ‘ L; 5’%22 1 Q At any time before the Texas Ré.ilroad Commission,
" o f s E:égé 12l have you ever testified as to seeking permits for directional
‘ " E %‘E% 13 wells?

R I %25% 14 |
Y °§=§ A No, I have not.
| i3 ": E 15 ” 0. So this is your first expel;i'ence?
W ® § 6 ” _
o A This is my first experience.
i; v Q Would you please tell the Commission the circum-
Lo 18 || gtances from the time you secured the permit to directionally
' 4'9 ” drill this well until you bottomed it?

H, | “»20 A Recalling memory, sometime in March or April or
Ci. 21 | May of '73 we requested a permit to deviate this well. At
w 22 || that partic_ular time we had ﬁrouble acquiring a drilling
; 23 contractor. I had contacted numerous ones and they saiad

24 | possibly they could get in by the August ist deadline date.
- 25 __ Sometime in mid June, no, July, I bfalieve, I got a
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I P call from someone in Artesia telling me that Amoco had moved
:43 2 a rig onto my location and was drilling a well. I contacted
e 3|l the USGS and mr, Knauf acknowledged that and he said tnat it
a 4 would-perpe‘iﬁuate the lease for another two years so that I
‘ fg 51l was not in any dire nead of getting the well ¢ommenced and
- . -6l down in order to perpetuate, I mean, hold the lease. So, at
I L 7| that time I had two years to go and T couldn't find a drilling
,: 8 contractor, aspecially in 1974, T¢ was a very difficuit Year
is g 91 to acquire a drilling contractor. Everyone séemed to be
S 'E .é 10 Il busy in New Mexico and we couldn't o get it in Gur 1375 year-end
,j :,:S;Eg "I program, so 1 defrayed it until the early part of '7s, I
- J . ‘E% §-§§§ 12 | mean the '74 program. I couldn't get it in until '7s,
_1 %’ §§§§ 13 At that particular time I hag eight wells scheduled
. V: ‘g E:if 141 to be drilled in Texas. I was working on them and on ’
ko
= :; g 15 January 1lth a fire broke out in our office complex destroying
- o
. . 16 approximately eighty percent of it, heavy smoke ang water
. ,; 7 | damaging all of our equipment. That was equipment, type-
. 18 | writers, everything was taken to a restoration company, all
"j 191 of our records were boxed up. Tt teok, oh, a month to
‘, 2 ) two months to get it all back and during that time I was
21 attempting to go ahead thn my drilling Program in Texas which
- 22’ comprised drilling about seven wells and workover of three
5 2 | others.
24 I wrote to the USGS sometime in May and told them H
- : | - 25 that X was attempting to Cure a drilling contractor £ar the
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:' e VIl Number 1 Ea Well, which is the one in question,
:i 2 Q Excu?e e, Mr. Cox, may I interrupt just briefly?
- | 31l po You have ar;y corroborative material pertaining to \i:he fire?
R 4 A Yes, I do,
’ M‘ 5 0 May I see it?
’ - 6 MR. DAY: Would yoy Please mark that ag DN-bne?
atE 7 MR. 8. BUELL: 1'1] 4o that,
3 : 8 (THEREUPON, applicant'sg Exhibit DN-One
l - g 9 - was marked for identification.)
& 'g u.g 10 A If you lay excuse me, may_be there is Sonmething on
j iggg "' that that is not pertinent to -- |
. i gggg 12 [0} (Mr. pay continuing,) Wel;, Mr, Cox, 1 wila hand
- ) 'fvm §§§§ 130 3¢ to you and asgk You to describe the materia} that is containdd
* ,,: E Efl“g‘ 141 ang what is now m”“‘ked as> Exhibit DN-One. If there is anythin
o K3y
< ~ . -; g ; 15 ' in there that ig not material to this exhibit you may detach
“ § 161 3¢,
n: 17 A The first page is a Story in the Dallas Mornirg News
T 18 dateq January 12 entitled, "Desttuction Heavy in a Five-Alarm
. 191l Blaze. The other ig ap article on Januapy 12th in the pallas
.1 20 Pimes Heraldq describing, "Fire gutg office complex, firemen
/ 21 | hurt, damages high, "
" 22 Q If you will just State more briefly the contents,
. 23 A Okay, the other is bills from thevvarious restora-
24 tion companies on the materials that was lost, damaged an ,
. 25 had to be replaced.
e
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v‘ e 1 Q Have you examined every document attached the.f:‘eto to
:’: 2 || make sure that it pertains to the fire? i
| . 3 A Yes, sir.
. :“’ 4 Q Then that exhibit contains newspaper articles
’: | 5 || describing the fire and the bills you incurred in trying to
R R 6| restore some of your records that could be restored.
Sh 7 (THEREUPON, a discussion was ﬁeid off
: :j 8 ‘ the record.)-
- g 3 9 "‘MR. G. BUELL: When was the fire, January llth?
@ &
» B ‘é E 10 A . Yes, sir.
b 3 E% 1 “l, MR. RAMEY: Of what year?
P B e2g ,
t y ‘g';;;g% 12 A 1975.
s = - I3 ESE% 13 MR. DAY: Mr. Commissioner, we submit ON-One
- o fw\: ‘E gié 14 || Exhibit for the record. '
i{ﬂ :go-g 15 MR. RAMEY: Without objection it will be admitted.
L :J‘c'ﬁ 16 MR. G. BUELL: We have no objection, Mr. Ramey, |
: 17 || we nevexr challenged the fact that there was a fire and fires
- 18 || axe expensive and also inconvenient.
e 19 (THEREUPON, Applicant's Exhibit DN-One
’ u 20 was admitted into evidence.)
21 MR. RAMEY: You mair proceed, Mr. Day.
ta 22 0 (Mr. Day continuing.) Mr. Cox, I believe you were
Lj 23| testifying after that that you were attempting to get a
24 || drililing con?:ractor and ybu made comen-ts about your other ‘ !
e 25 || drilling programs, will you ~proceed, please? I
.
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1 A We did not have the records for the drilling of
 ’{1 2 | some of the wells that were a part of our '74 program that
f}% : 3’ was carried over into '75. We commenced our first well, I /
: f e 4 |l think, February 11th;~1975 and finished our last well sometime
’ i E 5 in June of 1975.
:2‘ ‘ : "i a 6 o Continue. N
k£;1 L ';,.f Z!; 7 A Shortly prior to the time of the finishing up of
-‘&ﬂ_j; | % ﬁ 8| the last well, I sent a éet of report forﬁs to the URGS

91 adviging them that I was trYing to secure a drilling contractoX

10| to resnter the EA Number 1 and they wrote back to acknowledge

1t

“the sundry repert forms and said the well had to be complet.ed

121 a3 a commercial producer by August 1, 1975. I immediately

4
:
¥

13 | panicked and I called tha USGS and they made a double check an%

Phone (505) 982-3212:

14 | said that Amoco had not filed their termination of their

sid morrish reporting service
General Court Reporting Service
£25 Calle Mgjia, No. 122, Santa Fe, New Mexico 87501

15 | communitization agreement or whatever they call it. I had “

16 Il until August 31st to make a commercial producer out of it

17| oxr the lease expired. At that time I --

8 0 Excuse me, sir, you said August 31st, '75 to

19 ”secure production?

20’ A Right.

21 Q Or the lease would expire?

22 A Right.

23 0. Excuse me. Go ahead.

24 MR. G. BUELL: If it please the Commission, I'm ﬂ
25

having extreme difficulty in'following this narrative

’
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testimony. I'm trying my best but I hope you will be patient
with me when I may have to go back. It's hard for me to follo
the contihuit& and we jumped from January t75 to August of '75
‘and then we jumped back and I'm having difficulty, so I hope
you will bear with me when I attempt to cross examine Mr. Cox.
MR. RAMEY: We'll bear with you, Mr. Buell. (

Q (Mr. Day continuing.) will you please continue?

A. I contacted Bob Ratts and asked him to check on some
drilling -- : ‘

Q Please identify Bob Ratts?

A . Bob Ratts is a petroleum engineer in Hurst, Texas;
that had done some prior work on the Federal EA Number 1 Well,*
and for ﬁim to see if he could secure 2 drilling contractor
and set up a deviation program or get a surveying company to
handle the deviation of the well. ’

Q Go ahead.

A Mr. Ratts called me sometime early in June, if my

memory recalls, and he said that he would be in the office at
nine o'clock in the morning with a representative of Eastman h
whipstock and they came at nine o'clock, it was a very busy
cay, we talked intermittently, I had to leave the_office

numerous times. Mr. Coats the Eastman representative worked (

on a deviation program with Mr. Ratts and nyself. Then I

had to leave the office dhd'Mr. Coats waited around out in

the recepticn room and I came Mack, took him to lunch and I
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1 || had someone take him to the airport. I can't recall which

”? 2| and that's the only contact that I had with Mr. Coats.

' ox 3 I acquired a drilling contractor approximately two
i *

. tF 4 il weeks later. <Cactus sald they had a rig in Hudspeth County

T 5 | that they were moving back up north and they cculd possibly

*a 6 get on the well sometime in the early part of July. On
Phe 7| approximately July 3rd or 5th, I can’t recall whether i was
. 8 || before or aftef, they brought me a driliing contract which we
R :

9|l briefly discussed some of the day work rates and so forth on

o

10| them and they took it back and changed it up and they said

11}l that due to the holidays they would probably have trouble

9
2

Phone (505) 987, 3"

12 Agettihg a rig in there prior to July 10th or 1lith.

13 Over the weekend I worked on this program. I set

No. 122, Santa Fe, New Mexico 87501

14 || down and looked at the past history that I had, out of the

General Court Reporting Service

sid morrish reporting service

)
) » g 15| files of my clients and at the advice of some’'other people I

- g 16 || changed my 1ocation that had been suggested to due north,
: 17 | anticipating it to migrate to the northwest and we were going

18 || to encounter a southeast dip.

- » 19 {| @ Why did you feel that»You would encounter a dip?

» 20 A From the twc previous surveys that had buen run.

21 Q Did one of those have toc do with the old Aztec well
v 2 that was drilled before you acquired the lease?
: 23' A Yes, sir,
™

24 Q And you did a survey on that well?

o 25 A Yes, sir.
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o Was that well drilled with a conventional arilling
company?
3 A gir,

Yes: to my knowledgeé.

) Q And what aid the gurvey reveal &t that well that

aztec had ari 1led?

3 9 4} Were you jn any way connected with arilling that weiV.
®
2 8 10 directly or indirectly?
% .3
$ 3= ’
o EdD o .
(gi%%g 12 Q Go ahead. You restified that you were anticipating |
239 .
Bl 13| a aip?
4o53 :
b s Q0
%‘é?;‘ 14 A Right. 1 called pob Ratts. he wasn't jin. I sent
g2
) :% 15| nim a jetter and a plat and mailed it out, I «nink it was
® O
8 6l on a sunday night and the followind day., which was Monday

and Tuesdays T pelieve you and 1 were in pamilton County
working on ratificationé on the pipeline system and I think I
found out wednesday night that they had moved the rig in on
Tuesday and spudded and theY couldn't get out of the old hole
and they had to plug pack and make another attempt and they
were going to be waiting on cement thirty-six hours Or gomethi
‘1ike that. |

Mr. Ratts was running the ghow and reports ~7

MR. RAMEY: Mr. Ccox, may 1 interrupt? i‘mn a 1ittle

nnclear. Now, Rhztec drilled 2 well on this location?
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i A Yes, sir.

[ S}

S ; MR. RAMEY: You drilled a well?

& L 3 A I reentered the well,
- ;" 4 MR. RAMEY: You reentered the Aztec well?
X Lok )
' i 5 A Right.
A_f}.r' E , - 6 MR. RAMEY: 1Is the Aztec weéll the same well?
*;q - Do 7 A Yag, sir, and I deviated from it, yes, sir.
e e |
. L 8 MR. RAMEY: That's the subject of this case?
: E 3 9 A Yes, sir.
b 8 @
-E _g 1C MR, RAMEY: And then you stated that you had set a
i 8 o
- i $= SO | B o . N . . o .
B “ ?05352 1] target area to the north and west and you changed that to
B Eea
LT i §§§§ 12| north, did you state that?
% ”{ b [Tl -
- Py X328 |
) _E§§§ 13 A I had not set the target area. All I had asked for
=T Lo ’ Py ] 9:2 ) .-
« : e E §§“ 14 || was a recommendation; you know, but as I said, talking to some
-’ .r L ’ E 6:5‘ ) :
7 éf‘ ° ; 15| other engineers, the dominant from our other survey, the
| o ka =9
; g 16 || dominant east dip or the migration of the drill to the =23t
C ¥
e 17 || suggested that in my new hole it would do the same thing soc
Loty 18 it would bm L.t +0 go off to the north because the migration
 19 would naturally drift me to the west.
S ’
. - 20 MR. RAMEY: Thank you.
[ - 21 MR. LUCERO: Did you have data on the Aztec well
!s-:s . _ .
" 22 | available to you?
| 4%4 23 A No, sir. Prior to the time that we entered it, we
; 24 | went to Hobbs to the office to see what we could find out on
rs ) I _
"5l arilling time, samples and so fortlk and the log and they did &
S i I . . . . |
(£
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not have any available, ‘s0 we reentered the Aztec well.

MR. RAMEY: What Hobbs offiée are your talking

about?
A The Hobbs, New Mexico office,
. MR, RAMEY: The 0il Commission office?

A No, sir, the Aztec office and asked them for their

records. We were 1ooking for drilling time, you know, drillind

rigs and the samples and so forth. They Gid not have them.

That was drilled back in 1959 or '60, I can't recall which

and they didn't have a record of it and, where am I at now?
| MR.kLUCERO: We're still on the Aztec well,

A We went into the Aztec well, they had cut dff the
casing at around forty;one, forty-two hundred. We went back
in on the Aztec well, washed it down and bolted it.onto the
existing casing stub that was there at forty-two hundred,

knocked out the plugs and washed it down and they had not

‘gotten a log all the way to total depth. They had drilled it,

I think, to sixty-two ten and their log was at a minus
sixty~one, seventy, or something like that. So, we drillied
the plug out and cleaned it on down to sixty~two, ten and
immediately got a show of oil and gas, good pressure but
it bled off quickly.

0o (Mr. Day continuing.) Mr. Cox, may I interrupt you?
What you ate describing now is an earlier attempt to reenter

the old Aztec well to complete it as it was and does not
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pertain to the directional drilling of the subject well?

A No, sir, it does not.

MR. LUCERO: Excuse me,’that's why we wanted to
clarify that.

0 {Mr. Day continuing.) Thank you. Would you go now
to éhe time that you drilled into the well and took off in
the present Qell?

‘{H} According to our records they cut the casing off at
ab;ht a minus four thousand, I mean, fou; thousand and ten,
and they set a plug and their first attempt to back off, I
meaﬁ to drill it,rthéy drilled it to thirty-nine, oh, thfée
to four thdusand and twelve and couldn't get out of the old
hole. They then put another hundred sacks of cement in it
with some additives and pluggéd back to thirty-six, fifty-two.
The Dyna-Drill records, according to Cactus, suggested that
they got ~~ they drilled the second run thirty-nine, oh,
threexﬁo -- I mean, the second run from thirty-seven, fifty-
five to thirty-seven, seventy~five, with one Dyna~Drill and
thirty-seven, seventy-five to thirty-eight, oh, seven with
another one and thirty-eight, oh, seven to thirty-eight,
twenty-six. There might be some mistakes in here and that's
why I really wanted to go over it, but anyway, they suggested
that they made three attempts on a second attempt to kick off,
to kick the well off.

They ran a Dyna-Drill at thirty-eight, twenty-six to
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1 i:hirty then ran into -- well, that was all they could get
f’ 2 || was four feet on it. They came out and ran another one from
j b A 3 | thirty-eight.
{ o i e 4 e Mr. Cox, you are talking abou£ the attempt to kick
i {: 5 | off with the Dyna-Drill from the old casing?
A x | f b 6 A Right.
& " 7 @  They ultimately did kick off?
[f el g 8 A Yes, sir.
) | i g 9 Q All right, then what happened after that?
] . h”' .g g 10 MR, RAMEY: When you say "they", you in factﬂ mean
e f; a%gg 1 nyou"." This 'i’S“'yaur vpéiation that you are talking about at
T ﬂ e ;” gg;‘éé 12 this time, is it not?
F % ‘I!‘,i E%Zél 13 A Yes, sir, I was talking about the engineer and
- : . O~ €
Tf‘f s i; A’g gfé 14 || the drilling contractor and Eastman.
J‘, ‘” _:cg 15 MR. RAMEY: This is under your operation?
i . N )
tr‘ » 'u § 16‘ A That's right, ves, sir,
: ' " ;: 17 . MR. RAMEY: 1It's not under the Aztec operation?
, 18 A No, sir, this is under my operation, ves, sir.
jm‘ 19 0 (Mr. Day continuing.) I think “they" in that
) q | vzo context is the witness himself lcoking at it,his own
. e ‘ ‘21 organizatidn.
] - 22 A Theyk finally xicked off -~
' ‘m 23 Q Wait, Mr. Cox, where wexc you during this time,
. 24 were you on the drill site?
= 25 ' AR No, sir, I was in Hamilton County most of that time,
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as you know.

Okay, we kicked off, I qgt a call from Bob Ratts
B - A AL
‘.)"; \\‘\\.\

‘that the direction was going north,. lortr-five degrees west

and they were looking for a soft spot to turn the hole in
and did we have any driliing-time records. Well, I didn't
have any on the old Astec well but I did have on our Number 2

well, so I read them, approximately three hundred feet of

"drilling time over'Ehe phone and immediately put a copy of

the log, he dién't have a copy of the log with him, in the
mail and some drilling-time reports and sent it to him and
then I was contacted three or'fourmaays later, I think it
was around forty-four hundred or somewhere. Now, Mr., Buell
might -~ I can't recall of these incidents, it has been seven
months since all of this went on‘and I didn't keep notes but
I was contacted by Ronnie Anderson of Aztec that --

0 Ronnie Anderson of Aztec?

A I mean of Cactus Drilling Company.

1} Whét was his position with Cactus?

A I believe Ronnie is Assistant to the Vice President
and contracts.

Q Drilling contractor?

A Yes, and Ronnie came to my office and he said he
received a call from the drilling superintendent in Hobbs
and that he was quite concerngd about the northwest migration

and that if we didn't get it turned around that we would be
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1 loff our lease prior to the time we ever got to our anticipated

re

and I believe at that time they were looking for a soft spol -

Eig | 2 [total depth.
e ?5@ 3 — So, I immédiately, that night when I got home, I
i - 4 | contacted Ratts and told him tg make all efforts to turn the
_T;;j 3 ~ﬁ?§;: 5 lthing back to the northeast, back away from the lease line
Tl ‘4‘ 3 égg 6 [land away from -- back towards our anticipated target area
# , S ;

e | 8 |in which to turn it and they made a run at forty-cix hundred --
R éiﬁ 2 9 would you excuse me if I go down and get something out of my
i o~
L. 18 Q ™
. Lo s g 10 | briefcase?
: ’}t o §§§ T ’ . : ) i
g mégg 1 o May I hand it to you?
- ' R
R T 5 §a% 12 A I don't know if you can find it.
o e ‘=§g§ 13 They made an attempt to turn it at forty-six,
. " E §§“ 4 | eighty-seven. They drilled with a Dyna-Drill from forty-six,
> "R x E 0'6\ N
: = :
. < i T 3 15 | eighty seven to forty-seven, nineteen and it is my understandi
- )
e VU, o
V < 18] that they had to wait thirty to sixy feet before they could
g _
. ‘kéé 71 run a single fhot survey in there to see how much they had
73>l§:§ 18 || changed their angle of deviation and theix slope.
19 And again they turned in a report and =said they were
‘1,5 20 | having no luck, they couldn't find any soft spots and so
P 2 !forth to turn it and it was still migﬁating to the northwest.
22 | 1 instructed them to use any measure necessary to try to
b .
v 23l turn it back and they made a Dyna-Drill run at fifty-two,
24 twenty-seveh to fifty-two, forty-one when a Dyna-Drill wore
e : ot
25 Il sut. They went back in with another Dyna-Drill and went from
) DA R A < M i

(57
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fifty~-two, forty-one to fifty-two, eighty when that bit

wore out. At about fifty-five, eighty-five is when I reached
location and we made a Dypa-Drill trip at fifty-eight,
twenty~-three to fifty-eight, forty-seven when the Dyna-Drill
woré out and the cones were almost off and they said that

the recormendation was that I just try to gét_it down because
thay couldn't turn it, the rock was too hard and it was just
burhing up the bifs.

Q Then did you bottom the well at that tine?

A Yes, we bottomed it -- we thought we bottomed it
at sixty~-two, thirty—one.

Q And then you bottomed it at wﬁat?

A | Well, they tlien ran a log and found that the log
wouldn‘élgo but to sixty—t&o hundred so I instructed them to
3trap the drill-pipe:out when they came out to make sure that
there wasn't an error and at that particular time I was due
back in Dallas and I had been there about a week or ten days
the length of time and I left the location and they strapped
the pipe back in and fQund that they had added in a joint of
pipe on the talley board that was not in the string and they
really weren't at sixty-two, thirty-one, they weré just at
sixty~two hundred, so I told them at the time that if they
did find that condifion to drill about thirty feet of rat
hole and come on out and set §ipeband I left and drove to

Midland to catch a plane. They couldn't get in touch with me
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1 4 they found the error -and they ‘atilled twenty more feet
' !; 2 [and encountered a drilling break at sixty-two, ten, if I
D m 3 |recall, and bottomed it at sixty-two, twenty.

4 That was on a Saturday. Three days later Mr. Ratts
4

]

5 jbrought samples into my office and I looked at them. They ’\

s 6 Emad shows in them. I instructed him to immediately line up
b ‘

7 fa well completion unit bBecause we were fi;}hting a deadline,

L amNR e et BRI L

e C 8 lwe had to have this thing on commercial production within a

= 4 g 9 imonth and he located a well servicing company. They went
; ' 'g ;é 10-lin and I said start down below firstﬁ and work your way up “
g ff ;éz% 11 land he perforated froi sixty-two, oh, two, I mean, sixty-two,
. s 2 E‘géé 12 ioh, efight to sixty—tivo, twelve and he couldn't break it down
) :Lﬁ’ | ;gg% 13 land they went i_n and perforated from sixty-two, twelve to
,; .g Eié 14 lgixty-two, eighteen and it broke down and after we recovered
e e :g § 15 fabout twenty to fotty barrels over the load, they were getting "
. & ‘ A
g 16 | some gas, o0il and abundant water.
m: 17 And they called into the -~ it was Dowell's
8 18 n recommendation that we get the ocean and that we never could
" 19 pumplt down and Jo plug it back. I sat:i.d,~ all right, so we k
ﬂ 20 | plugged back andg'lue attempted a compietion at sixty-two, l

21 'sixty-four to sevénty and eighty to eighty~four, which was

cored

22 [l non~successfnl. We came back up the hole and attempted another

23 | completion at around sixty-two, twenty to thirty.

55 )

24 1 These might not be the right figures because I

(L2 4

25 1l @on't have anything in front of me, but it's close to them.
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MR. NUTTER: Mr. Cox, you would mean sixty-one,
eighty-one rather than sixty-two, eighty-one?

A Yes, sir, ves, excuse me.

About six days before the lease was to expiie we
couldn’t get anything out of it and I told them to knock the
plug out and go on down because the well servicing contractor
when I was on the job said it looked like it had about five or
ten percent oil cut to it, so we want back in And'had to re-
perforate and we perforated sixty-two, twelve‘to sixteen and
gave it a two thousand gallon aéid job andee started
swabbing and after we got our load back we‘started getting
some gas and oil and we ran a ~- I went and told the USGS and
we ran a swab ;ést on it and I think it swabbed at the rate
of twenty-three barrels of oil aﬁd'a hundred and some odd
barrels Qf water a day and so they said to file that as your
completion since it was prior to August 31lst.

I left the location and told them to hang it on
the pump, that was August 30th. )

Q (Mr. Day continuing.) Mr. Cox, going back to before
the well commenced, did you secure any esti@ates of the cost
of Dyna tools?

A Yes, that was dne_of the reasons that Y wanted to
taik'td Eastman was that I wanted what it would coest me
because that was all going to be on day work, what it would

cost to run a Dyna-Drill in the hole and arqqstrestimatemthat

N
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I could use on the AFE, -

0 Do you have that estimate with you?

- A Yes, sir, I do.
Q Would you get iﬁ for me, please, along with yodr
tétal cost to Eastman? . § e
A Yes, sir.
0 Mr. Cox, I hand you what has now been marked as

Exhibit DN-Two 2nd ask you if this is the cosﬁkestimate of
Eastman to you, in which they estimated what the cost would

be to directionally drill the well?

reason for outlining in red the bits is that's what we paid
for ourselves. I paid for myself. |

0 Direct, without having'to p&y Eastman for them?

A Right.

Q How many Dyna tools does that cover, I mean the use
of it or whatever you do with it?

A Three W-7 type sealed bearing bits. Three, one was
to get off the -~-

Qo We've been through that. Three Dyna-Drills, is
that right?

A Right.

0 Now, the date of DN-Two is dated?

A June 12th, 1975.

0 Is this your final biil from Zastman?

L A - Yes, sir, this was submitted to me by letter. The
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* ) 1 A This is one of the firal bille and then I got an
F | 2 additional bill from them for extra time that they had to i
i ;b | 3 spend on the well.
e v : 4 Q What is the date of that final cost bill?
;ﬁ 54 A August 13, 1975.
r:{; 6 Q Al) right. On your’ estimate the cost was, without
;vé 7| the sealed bearing bits that the operator paid for direct,
( f- ﬁ ' 8 | was then ten thousand, seven hundred and thirty~two dollars? ﬁ
H S 9 A That is correct.
i g s :
- ; E ..% 10 0. And how much is your final bill?
‘ . 1'1'3‘ u ' iégg i A Eightean thousand, seven hundred and eighty-two
;‘-"' . ?\1 égg% 12} dollars and ninety-two cents, plus --
| " Eé&‘% 13 0 Well, that's all right. I think that estimate was
. @ & _
1 ' Em .E :%z;\é, 14|l five hundred dollars?
, 3 k- § 15 A Five hundred and fifty dollars for additional time
: S
8 16| they had to spend on the well. | "
| ::: 17 o All right, sir.
S ;9 18l - MR, DAY: Again I apologize to counsel, we don't
| ; . 9 I have an extra copy but we will furnish them.
lm 20 MR, G. BUELL: «No problem. Again we have no
i , 21 6bjéction. I fail to see what this has to do with regaxrd to
e 22 proving up whether or not he complied with the Commission's
| ;. 23 || order. ;
; 24 MR. DAY: ‘With counsel's non-~obiection specifically,
N %1 we submit DN-Two and Three for the record.
-
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;‘i 1 MR, RAMEY: Without objection they will be

; “ | 3l (THEREUPON, Applicant's Exhibits DN-Two
o ,_i?« & - and DN-Three were admitted into evidence.)
i L %;ﬁ 5 0] (Mr. Day continuing.) Mr, Cox, you stated that
‘ - - 6| the estimate shows the cost of what was antidé¢ipated to

: 7 || directionally drill a well with three Dyna tools. How many

i;, : 8 || Dyna tools were actually used?
5 ;EJ = 9 >_ A. From Cactus' record it looks like approximately
P o 5 o .
A;’* .E 8 10| seven or eight. There is a little discrepancy in there.
: DX ’ ‘
s el @ ox
it ® s 11 0. So then, in fact, you used more than twice the
St eedad |
; - ES
g ‘§§3§ 12 || number of Dyna-Drills in trying to directicnally control the
B 9.3'5,-.
Do, [~ %)
v = ‘g,;?', 13} well?
o K 32& 14 A That's right.
i © 54
g3%
mw o g 15 Q May I have those drilling logs that yon just
;! ® O
{F’ 8 - 16 | referred to?
g 17 A Yes, sir.
e
!l i - 18 Q This is the complete --
. H 19 A That is the complete day work sheet from Cactus
‘L; 20 | briiling Company.
* ) 1
| 21 Q Do you have another copy of this.
W 22 A I have Cactus' back in the office. 'they brought
% 23| it to me the other day and I reproduced one copy and I can
24 || reproduce more,
'e 25 0 All right, thank you.
; |
[ &
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MR, DAY: May ‘it please the Commission, I tender
DN-Four into the record for the purpose of showing the
number of Dyna EOOIS that we used.
| MR. RAMEY: This is, I assume, just a dailly drilling
report from Cactus Drilling Company?

A Yes, sir.
MR, éA“NY; T assume somewhere in hera it will
state that a Dyna-Drill was run, or something?
MR. DAY: Mr. Ramey, may the witness approach
you and show you on the log where it shows where they stopped
for the Dyna-Drill? |
MR. RAMEY: Yes, if he would, please. That seems
to be the point in submitting this is to show the Dyna-Drills?
MR, DAY: Yes, sii. Té show that they attempﬁed
to controlkﬁhe’wéll. |
MR. RAMEY: You say seven or eight Dyna-Drills were
used?
A Yes, sir.
MR, RAMEY: You don't know whether it is seven or
eight?
| A Well, it was where they were trying to get off.
(THEREUPON, a discussion was held off
the record.)

MR. G. BRUELL: May it please the Commission, may

I inquire if the sole purpcse of this exhibit is to prove up
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the fact that on seven different occasions Dyna—Drills were
run in the deviated well?

Mp. DAY: We are intending to enter them into tue
record for that purpose, Mr. Commissioner, to show ¢he efforts

made by the operator to control the direction of the well

as compared with tne gstimata made,hy'Eastman at the

beginning..

MR. G. BUELL: May it please the commission, Amoco

will stipulate that based on all the racords we have examined,

seven Dyna—Drills were run in the well.

MR. DAY: The confusion about the Dyna tools at the
xick-off point, where it becomes seven or eight, Mr. Cox could
not determine, put that was at the kick-off point, there were

either two or three.

MR. RAMEY: Mr. Guy Buell, with the stipulation do
you think it is necessary to gubmit this? |
. MR. DAY: No, sir, we withdraw PN-Four.
MR, RAMEY: Thank you.

MR. G. BUELL: We will present prief testimony in

that regard, Mr. rRamey.

MR. RAMEY: Thank you.

MR. DAY: Then 1 would not know what Mr. Buell's
cross examination would be;kbut we reserve the right to

xe-fender DN-~Four.

MR. RAMEY: certainly.

R o T N S O U
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point of surveys. Now, you know that the original drilling
¢ was for multi-shot surveys, daid you discuss surveys
for the'direction of this well with Eastman?

yes, they told me that on a single;shot sucvey they
had to make & survey at certain points tO establish their
drift and

Jor angle of deviation.

and what did’they recommend at that time?

pid they at any time make an expression o you of

the type of gqurvéy that would be used and how?

understanding, in order o orient the rool one way or the

Page._______._,__JIEL—____‘.__;__

(Mr. Day continuing.) Mr. COX., let's turn to the

I can't recall them recommending anything at -that

No. .

was this well gurveyed?
ves, 1t was.

pow was it gurveyed?

By a gingle-shot survey.
why é single—shot?

Well, they had to xun 2 single shot, from my

other or to determine vwhat direction they were going.

Alliright, at that time, did your memory serve

the fact that there wexre multi-shot surveys required

the drilling permit?

Yes.
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0 You knew at that time that you had multi-shot

requirements?

i

A Not multi~-shot. I felt'pretty confident in the
order in that I had permission to deviate in the matter of
running surveys to show my bhottom-hole location, such as I had

submitted to them before on my first well,

) All right, so, you knew you had to‘make a survey?
A Right.

0 And that survey was made b? single shote?

A Right.

0 How frequently are the multi-shots reQuired'by tﬁeg

drilling permit, was it about one hundred foot intervals.
Would vou state, if you know, the intervals cf the single-
shot surveys?

A Well, they varied, an?where between thirty feet and
ninety feet, but I think throughout the interval drilled it
gveraged to somewhere aréund seventy~one or seventy-two feet.

0. That these surveys were made?

A Right.

MR. G. BUELL: Mr. Dﬁy, may I interrupt you to make
a stipulation; it might save ﬁé some time? I know iz are
all interested in being as brief as we can.

If it please the Commigsion, Amoco is willing to

stipulate that we accept the accuracy of the single-shot

survey as is currently in the file of the Commission. We are

|
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not insisting that that portion of the order that required

a multi-shot survey be enforced by the Commission., We accept

the accuracy of the single-shot survey. I think that is what

he is trying to prove up now is the accuracy of the single-
shot survey.
MR. DAY: So stipulated.

May I ask, I don't recall if the first stiphlation

Mr. Buell proposed, which I accepted, was very kind and very

good, but I didn't recéll Arco --

MR. HINKLE: We do not object to the stipuiation.
_MR. DAY: You do not stipulate, but you do not
object to it.

MR. HINKLE: We so stipulate.

MR. DAY: You stipulaté to the first one and this
one?

MR, HINKLE: Yes, sir,

MR. DAY: Thank you. So stiplulated here.

0. (Mr. Day continuing.) Mr, Cox, just maybe one or
two more question that I can think of at this point. Would
you describe the diameter of the drill pipe on this subject
well as being a small diameter or a large diameter?

A T believe it's considered a small diameter) three-
aid-a~half inches.

G Thrée-and-a-half inches?

A Uh-huh.
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' ’ Page
te 1 0 Now, Mr. Cox, you testifieq earlier that you had
B 2 || gone into the 0ld Aztec well and attempted to complete it; I
e
j 3 || believe you drilled another well and attempted to complete it;
P
N H
RS 4 || did you secure any production of oil in those earlier attempts
v J4 5 A Yes, we did.
_ e
' ’ 6 Q And would you describe or tell what happened to
C o A _ ‘ \
P b 7 | that production?
’ o \ b 8 A Well, when we would shut it in the water would come
T Pop
= 9 |t us and it would take a long time to Yeestablish preduction {
L &
:, bt _§ 8 10 back into it.
&3
‘”’ 2 §§ ii o Were you able to reestablish production then after
4 tha 032 S |
s . s ‘g §§§ 12 || the water?
A » Q
= Pl [~ P a
5 Ty Eiff@ i3 A No, not at an economic rate.
- =35 - _
R Atk RED 14 0. Then after you discovered oil by the drilling of
R 2 Q5
» ‘ N O'p :
¥ ; _5 = 15 lthese other two wells -- by the way, where was that second well]
. bg o 5
Y [} -
e 8 16 || located? R
(‘*ﬁ 4 17 A One hundred and twenty-five feet east of the
! |
18 || Number 1 well.
Li 5 Q Of the Aztec well?
8 i 20 A Of the Aztec well.
" e _
21 Q When you say Number 1 Well, you reentered the Aztec
- )
2] 22 Well?
; 23. A Yes, sir,
%]
24 Q So you secured production, shut it in for comple~
L* 26 [ftion purposes and when You got back thers it was flooded out?
?
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Page ’4 9
A Right.
MR. DAY: May it please the Commission, we will
pass the witness. |
MR, RAMEY: How about a fifteen minute recess.
(THEREUPON, a short recess was taken.)
MR. RAMEY: The hearing will come to order,
Mr. Cox, will you take the witness stand, please? .
MR, COX: Yes, sir.

MR. G. BUELL: May it please the Commission, I have
MR. RAMEY: Mr. Buell.

CROSS EXAMINATION

BY MR. G. BUEL;L:

Q Mr. Cox, I'm gecing to ask you a few questions about
your qualifications and I want to state at the outset for your
benefit and the benefit of thé Commissioners, that I mean this,
that I'm not in any way challenging the fact that you are
qualified, in fact my questions are tended directly to enhance
your qualifications. I realize that your qualifications are
on record with this Commission in priér cases, but neithef.of
these gentlemen were in attendance there and in fairness to

them and in fairness to you. As a matter of fact, Mr. Cox,

you have a Mastex's degree in geology, do you not? : ‘

A That is correct.

T
——
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us up to about 1962, you went into business for yourself, both

Page 50

Q Would you name the school and the year %?ﬂ$h}?h you F
obtained that? o

A I obtained it from the University of Iowa in 1956.

0 Then I believe the record will show that after
graduation you went to work for some company And worked for
them in the capacity of geologist for some six years?

A That ies correct.

Q Would you state for the récord the name of the
conpany?

A Standard Oil Company of Texas.

0 All right. sir} and then I believe that would biing

as a consulting geologiét for otheryéperators as well as an
inderendent operator?

A That is correct. |

o ¥s it possible for you to teil us which predominated)
your consulting phase\or as an independent operator? |

A Through 1270, more of a consulting phase, as a
consultant to other operators.

0 All right, sir, throughout the testimony here today
and previous Hearings you mentioned the number of wells you
had dri{lling and the rigs you had running, could you state
for the record approximately how many wells you yourself
operate at this tigg? o ”

A Oh, approximately -~

-
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Q. Just roughly, Mr. Cox. h

A Twenty some odd.
Q. How many wells do you have drilling at this time?-
A I have one commencing February lst.

Q All right, sir, so the COmmissionars will better “
understand the comnlete background of yovr activies on your
Federal EA lease, I beliéve at the time that you obtained a
lease on that property, Aztec 0il_ and Gas had drilled their
Number 1 &ell and produced it for awhile and then abandoned it
is that correct?

A That's correct.

Q And your first activity on that lease was to reenter
and attempt a recompletion in the o0ld Number 1 hole?

A Yes, sir. |

&° And that old hole had been randomly drilled, there
had been no deliberate attempt to directionally control it orx
deviate it in any way, as far as you know?

A Ag far as I know.

0 All richt, sir, I believe your testimony is that
you reentered the Number 1 in October of '68, does that jibe
with your memory? ‘

A That'’s right, apé;oximately.

Q And let me ask you this, I don't believe you L
testified to this, that it was temporarily abzindoned in January

of 1272, 30es that sound avout right?
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1 A Approximately.
2 0 all right, sir, now, with respect tO the reentry
3

and the attempted recompletion in the Number 1 Well, did

F-3

you do all of the geological work yourself or did you hire

K consultant?

6 A 1 did the geological work in the area jmmediately
7 around the well. |

8 Q All right, sir, then after you failed at re-

ol completind Number 1, you then drilled the cox Fedederal EA
10| number 2, is that correct?

11\ A ves, that's correct.

'Q And 3 belive that well was‘sbﬁdded about November 294h,

13| 1971, is thgt correct? Not about, it wasg gpudded on NovembeXx “
ia |l 20th, 1971, is that correct? | ‘
15 A Approximately. \
16 0 And according to records that you placed in the

commission's giles, it was ghut in in September of 1972, does

that jibe with your membory?

19 A Apprcxlmately. 1 said approximately, 1 can't recall

20 || the exact dates.

21 Q Has that well ever been abandoned or is it srill

22 || in the shut-in stage?

" 23 A~ It has been abandoned.‘“

24 1} All right, sir, 1 think the record will also

reflect and I belleve you restiflied, that you yourself caused
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to be run on both the old Aztec hole, Nuﬁber 1 and the well
you drilled, Number 2, directional surveys?
| A That is correct.

Q What is the purpoae of what we have been referring
to as a directional survey, Mr, Cox?/

A To determine what the bottom-hole location was.

Q In other words, in this area or in any area we knqw
that wells hgyg a tendency to drift and quite often the
bottom—holg,locatioh, more often than not the bottom~hole
location is not precisely under the surface lodation?

A That is my understanding.

Q And if you a8 a geoldéist df a resérvoir engineer,
if he knows the precise bottom-hole location of a well, such as
in your case the old Number 1 andlyour new Number 2, he can

more critically engineer it or geologize it, is that not

correct?
A Yes, I b»elieve so, yes.
0 Lef me ask you this: For what reason did you cause

these directional surveys to be run on the old Number 1 and
the Number 2, they cost money?

A The primary reason for the old Number 1 is that we
thought we would be in the same horizon as the Number 1 and
when we weren't, we were only a hundred and twenty-five feet
away and we did not have the same section and it was the |

opinion that the well had naturally migrated north, as all
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1] wells were supposed to have done in the field according to
2 || the contractor. I couldn't understand the discrepancy in the

',,;. 34 logs, that's why I had the survey run.
-

P 4 1} It would help you in your further geological sctudies
Tk

51 if you knew precisely where the bottom~hole locations were?

2 - 6 A Yes, sir.
L U B _ ,
R B 7 0 All right, sir, now, I don't believe I asked you
* ?;‘ 8 | this but with respaect to the drilling of yocur new Number 2,
N §E4 3 9 did you do all of the geologicai work on that yourself?

z!"; v %

S 10 A No, sir.

. E o3 | |

£ }j_*{ ;§%~ h @ Did you hire a consultant to help you with it?
- = 56 12 a Yes, sir.
. kK ® a=o
aysis . :
i i Les -1 f‘ﬂg ‘«
: ; IS 13 Q. Who was the consultant?
s 2] UF: g .
. o 3 £
o ggfﬁ 14 A It was ~- I can't remember his name but he was
gdz
- ) '% 151l a petroleum geologist out of ILrtesia.
- C @ o
' - g 16 Q He was another geologist?

;; 17 A Yes, sir,

'3;* 18 Q Well, did you and he generally agree on thes geology

19 || underneath that lease or did you have differences of opinion?
20 A I had no differences of opinion with him,

2 Q All right, sir, now according to fecords you filed
- 22 § with the Commission, the directional surve' on your Number 2
23 | was run in August of 1972, does thagfjibe with your:memory?
24 A Yes, sir.

el

25 0 And the directional survey on Number 1 was run in

Wz

P —
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1 | February of 1973; does that check with your memory?

. 2 A Yes, sir.

—

ok 3 0. Let me ask you this: Has aLhyone, to your kn&:iedge,

4 gone into either the old Number 1 or your new hole, Number 2,
SRR

D 5 since you temporarily abandoned or plugged and abandonegd?
bk 7 Q And both of them were abandoned prior to 1973?
~' ira
' fig 8 A The Number 1 waasn't abandoned, it was ~-
: i3 3 e Q Your records show that the Number 1 was temporarily
: L3 & @ ’
) ¥ s 2 10 abandoned in January of 1972?
Cr4 § 8= ‘ :
P g %oéég " B No, we set a plug against the horizon, the productiv’qh
; : 5003
o i i = 58S
Y §. §E§ 12l horizon, so that we would not communicate with it in the
i o240y
! =393 13 Number 2 well.
g K] BZE L i .
- . ; = 2
g A - §§~°’ 14 ‘ Q. Isn't that commonly what you call temporarily i
E S .
=
4 "?_ 2 151 abandoning when yvou cement off your perforations?
> ¥ [é)
i -
g 16 A Right, but I mean we hsdn't abandoned all the way
A 17 on up, we set the plug.
X 18 Q So, between the time that these wells were !
B3 ]
R 19 ¢ temporarily abandoned or plugged and abandoned, all prior to
\'w 20§ 1973, no one else, to your knowledge, 4jd any work on that
21} lease in those wells? | “
g ' .
22 A No, not following the survey, no.
- z Q All right, sir, let me ask you this, and I'm going
21 o get a transcript reference so that your counsel can follow
148
* me and I'm going to summarize orx I'1ll just quote your testimon
- 0
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from the May 23rxd, 1973 hearing. You recall that date, don't
you?

A I don't recall the exact date but I recall there
was a hearing.

o In May of '73. That's where you requested the
Commission to give you authority to directionaily drill and
control a reentry into the Number 1 well, is that correct?

A That is correct.

Q A1l right, sir, on page four in response to a
question from your counsel, who at that hearing was Mr. Kellahi
he asked you: Mr. Cox, will you please state brisfly what
is sought by this application? This is at the bottom of
page four. Your answer: (Quote) We are petitioning the

Commission to sidetrack our Numbér 1 hole in order to restore

it as close to vertical as we possibly can tc test the Abo |

section at six thousand, six hundred and sixteen feet to
six thousand, six hundred and eighty feet in a virgin hole.
{End of quote.)

- A Yes, sir.

e That was your sworn testimony at that hearing?

MR, DAY: 1If ydu please, I can give you this to

go by. ’r

Q (Mr. G. Buell continuing.) I thought you were
following, Mr. 7ox, I'm sorry.

A No, I don't have a copy of it.

e e
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g 1 Q Can you remember it sufficiently without me read'ing
H | 2 )| it again?
i - 3 MR. DAY: That's on page four?
JEE 4 MR. G. BUELL: That's on page four, at the bottom.
h: 5 A Okay.:
‘ 1 6 0 (Mr. G. Buell continuing.) Do you want me to read
L ‘ ° 71 it {again?
. :: 8 A Yeah, I can read it, it says:‘ We are petitionincj
i1 8 9|l the Commission to sidetrack our Number 1 hole in order to
'g -% g i0 | restore it as close to vertical as possible, to tést the
) : ; ;%EE 1 AI;o gection at sixty-one; sixteen to sixty-six, eighty in a
- . & %%‘é% 12 | virgin hole. . N
. ‘ -* ;%g% 13 Q All right, sir, and at that time you had in your
L* N j .g EZ:‘% 14 || possession, all of ‘the data that .was then available on the
O N
- -k -: g 15 | Federal EA lease and from the Number 1 Aztec Well and your u
. » .
id- :é 16 | Number 2 Well that had been drilled thereon?
: : 17 A Yes, sir.
ooy 18 Q All right, sir, you also had a consulting petroleum H
; - 19 | engineer who represented you as & witness, is that correct?
, 200 - A That is correct.
21 0 His name was D. I. Alspaw, A-l-s-p-a-w. Would you
» 22 'turn in that transcript that you have before you, to page {
h_, 23 || fourteen and I*1ll read a portion of his answer, if you think
24 || 1'; taking it out of context I'll ask you to please read the
= 25 || entire answer but in the jnterest of time I'm just going to .




1 i read the last paragraph of his answer found at the bottom of

e -
i 2 | page fourteen.

"' ' 3 (Reading.) Our objective here was, of course, to
P4

4 | xick the well off by controlling the weight on the bit return

|5 5 | and returning it to the verticle and bottom the well out in

4 ia 6 a location within cleose proximity of the Numbex 20 that we
7| see here on the deviation sﬁrvey. I believe that is about

8 | four thousand to forty-two hundrad feet. (End of reading.)

e f;’ 9 ) MR. LUCERO: Excuse me, Mr. Buell, before ycu

” 'E E 10 | answer it. I think yon said "our objective” and the copy I've
,; i%gg 1 got here it says, “ouxr objection.”
_‘;w E%ﬁ;% 12 _ MR, G. BUELL: Yes, sir, I was sure that was an

(g égg% 131 error, your honor, and I just made that correition myself.

: 'g Ef‘é t4 : Our reporters try hard but sometimes they do get a word wrong -
iy § é 15 | and it is obvious here that objec‘tion wouldn't fit at all and
Yl 8
= g 16 | I assure you that I'm not taking it out of conte:t.
Zg 17 kMR.' LUCERG: No, I was just trying to point it out

 ;+ 18 || for the record.

19 0 (Mr. G. Buell continuing.} Would you agree with me,
20 || Mr, Cox, that objective more nearly fits than objection?
21 A I believe you are right; Mr. Buell.
22 0 Do you see any part of his answer there that I
23| aidn't read that you think in faifness to you should be read?
24 A Not without adding anything to it. |

25 0 sir?
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Page 59
A Not without adding anything toc it.
Q All right, sir, I believe that the testimony -~
MR. RAMEY: Just a minute, Mr. Buell, may I ask a
question? What is the Numberuzo here, "in close proximity to
the Number 20%7 /'
| MR. G, BUZELL: I was just getting ready to go into
that, Mr. Ramey. Shot point Number 20 is on the directional
survey that was in the record and in previous testimony I
recéll it was on November the 19th, we can reenter it today,
if you ‘iike. I£ was turtified that shot point Number 20
fell within the hundred foot radius of the surface locati§n,
conforming to the Commission's order.
MR{ RAMEY: I was trving to relate that to a well
but it's a shot ﬁoint. |
MR. G. BUELL: Directional survey shot point and it,
as yon will see in one of our later exhibits, it doces fall
within the hundred foot radius,.

Q (Mr. G. Buell continuing.) All right, sir, let me
ask you this, Mr, Cox: If you had done what you told the
Commission you wanted to do and Qhat your engineer told the
Commission you wanted to do, you would have complied with the
order that you are asking to amend todgy, would you not?

A I don't believe, Mr. Buell, that was his indication.
His idea was to get out, At least\kick out at leaxst one

hundred to a hundred and fifty faet away from t+he shot point
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there and return it to as close to vertical as.possible.

Q I certainly don't want to be unfair to you, Mr. Cox,
80 I will withdraw that question and I'll prove that through
my own witness, Mr. Cormmissioners, and another exhibit, that
that shot point would fall within a hundred-foot circle.

\ MR, DAY: We object to counsel testifying into the
recoxd that he can provekit up when he gets to it, if you
please.

MR. G.

BUELL: I'm sorry, I just announced my

intention, I'11 be more careful.

MR, DAY: fThank vcu.

0. (Mr. Buell continuing.) All right, sir. Mr. Cox,

~as you recall there has been some question with regard to

the supervision that existed on ybur directionally drilled and

controlled hole. For one thing, Mr. Benscoter's statement
that he made where he gaid that he saw a failure of communica-
tion between you and Mr. Ratts and between both of you and
Eastman, do you recall his testimony.or would you like for me
to -~

A I don't recall because I haven't had a chance to
read the transcript.

Q In all fairness to you, let me f£ind it and read
it.

I'm reading at the bottom of puge two thirty-five

in the transcript on the November 19 portion of Case 5571.
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1 I Do you have that transcript before you?
.y 2 A No, I don't but I'l) take yocur woxrd for it.
;& 3 MR. G. BUELL: Would counsel fﬁrnish it to Mr. Cox
4| B0 he can see if I'm reading it correctly? I just have one
v?f;v ' 5| copy and I couldn't give you one and read it.
;o 6 Page two thirty-five, the last éaragraph of Mr,

7 || Bensccter's statement.

8 Mr. Day, would I again be testifying if I at this

- g 9| time advised the two Commissioners that Mr. Benscoter is an
Pl ® &
Ve Q
s g 10} investor in this well ard made a statement at the November 19tH
;e 1 § =
E - A ,_.sE;:_ 1 | hearing?
8§23
4 8 5§58 12 MR. DAY: That is correct, that is so. Thank you,
o . B
N = i8Y BlMr. Buell,
i ] Sdg .
. | B : q
e e 555 1o} {Mr. G. Buell continuing.} I will now read it. Have|
- . 0.5\ R
SR B°2 15 i
s T 3 ‘you found it, Mr. Cox?
- w5
> 16 A On page two thirty-five?
!
e 17 Q Yes, s8ir. The last paragraph of his statement.

N 18 (Reading.) Now it appears to me from what I have heard today

1o

191l there has been a communication problem also from Mr. Cox toc

R 20 | Mr, Ratts and tc Eastman and from Eastman back to Mx. Cox.

21 | (End of reading.)

22 Did I read that correctly?
- 23 A That 1s what it says here in the record.
24 Q All right, sir, let's go into a little more detail

(223

about the function of Mr. Ratts and I'm talking about Rokzrco




< | J C page 62

1 || Ratts, R-a-t~t-g, that you have already mentioned here today.

- |
2 As I understand your testimony, he was a consulting

3 || engineer that you hired to look after the directional drilling

LR

4 || of your well because you were busy with other things?
5 A That's correct.
- 6 Q If I'm not mistaken, at that time, Mr. Cox, I believe

PO |
N A

o = o - f 7 || you had at least four wells drilling and also you were super-

8 || vising the installation 6f a gas pipeline, is my memory correcg?

L v S 9 A That is correct.
: vy :
. g s .
: -§ 8 10 o Mr. Ratts testified that he went out tc the location
o 8 .
) i Qo= 5 3.3 ;
Tk : :’oégn 113 on July 1, 1875, is that when you instructed him to go to the
B - 7~ F
£ fke
: v g : gg 12 || location?
= . 0 Kng
’ '*§§§. 13 A He went out on July 1 to pull the casing from the
¥ - K Q
[ 2 S'—: g .
- . E §25 14 || Number 1 Well, cut it off in an attempt to back off, which
L .9 B .
- gd3
* » - g 15 | he ended up cutting off and bringing it out.
; s B S5
™ s 16 0 So, he-went to the well, the location, on July 1,

17§ 1975 on your instructions?

oo
o
[T

ﬁsg 18 A Yes, sir.
L 19 Q All right, sir, what were his instructions from you
e 20 || with regard to making reports to you on the progress of the

21 || directional drilling of that well?

22 A : Give me reports, daily reports. i
! . 23 o Pardon?
24 A Give me daily reports.
5] 25 Q

Now, how did you instruct him to do that, were these‘
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to be written or to you over the telerhone orally, or just

how?
A Over the telephone, orally. /
Q In other words, he was instructed to cail you every
day?
A I can't recall if he was instructed to call me every

* Jay or not, Mr. Buell,

Q@  All right, siy, in Mr. Ratts personal conversations

with you in his daily reports and I certainly go along with

’ybu that he mightyhave miésed one one day or the other but

in his almost daily raports to vou, -2

iad

e ever mention any

concern ahout the direction the &1l was going?

MR. DAY: If the Commission please, this seems to
me ﬁo be two questions in one. He testified that he did not
recall that Mr., Ratts was to make daily reports. There has
been the assumption in the questions to Mr. Cox that he made
almost dailly reports. Mr. Buell can question further as to
how frequent those reports were but we object to the form of
the question. |

MR. G. BUELL: Mr. Day, let me apologize to both
you and to Mr. Cox and this Commission. I certainly was not
trying to trap him in auy way. I‘Ehought he said his instruc-
tions to Mr. Ratts wefef{%f?all me every day and he testified

that, of course, some days he couldn't.

X I don't recall giving him instructions to call me
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1 i every day, to call in, I mean, to give us daily drilling

2 | reports and he did some days and sonre days he didn't., When

é;a 3% there was no activity he didn't give us a report.
4 Q All right, sir, dc you recall Low often his daily {

5| reports came in to you?

} o o S 6 A No, sir, I couldn't answe:r that, exactly how many
) 7’ 7 { days out of the twenty-four they came in,
f%g 8 Q I don't want to be unfair to you, Mr. Cox, but you

9|l do recall that he made several reports to you on the progress

10 )l of the well over the telephone?

i A Yes, he did.
12 Q All right, sir, in any of those calls, did he ever

13 || express any concern akout the direction the controlled deviated

Phone (505) 982-9212

14|l hole was going?

sid morrish reporting service
General Court Reporting Service
825 Calle Mejia, No. 122, Santa Fe, New Mexico 87501

f g 15 A Yes, he dia.
;g 16 | 0 All right, I'ﬁ going to ask yocu, when did’he firet
 €£2_ 17 ! tell you that he had a concern, whit date? N
'?24 | 18 A, I can't recall the date but it was sometime prior to
. 19 || forty-four hundred feet when they called in requesting the
;; 20” driiling time or some way to pick a soft spot so they could

21 run a Dyna-Drill to sttempt to turn it back.
22 Q Would you mind stating about what depth you were

i 23 || when he first expressed concern, I missed it?

; 24 A Somewhere around forty-four hundred feet.

R
25 Q Forty-four hundred feet?

b
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A Yes, sir.

Qe All right, eir, in that connection then, Mr. Cox,
I'm going to have to ask you and I'm going to be referring to
Mr. Benscoter's testimony again, staztement, and yéu were
presént when Mr. Benscotex made his statement?

A Yes, sir.

Q He was put on the stand by your counsel, was he not?

A Very late at night.

0 And I'm going to read from his statement on page
two thirty-two of the transcrint for November 19th and in
this portion of his testimon¥ oxr statement he was talking
about various phone calls that he has had from you and in the
interest of time I'm going~to start six lines down from the |
top of page two thirty-two and again if you or counsel feel
I'm taking anything out of context, please read any or all
of his statement into the record that you so choose.

I'm going to start quotiig him where he says, "A
day after that --"

A Could I just take time and go back and read what was
said prior to that?

) Would you rather do that now or after I read this?
‘Oh, you want time, go ahead and take it, Mr. Cox.

A Yes,’sir, okay, go ahead.

Q All right, I am now starting six lines down from

the top of page two thirty-twe; starting with the words,

————
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e~ T =

(Reading.) Quote. A day after that he called me and
said -- and will you agree with me when he says "he" he is
talking about you, Mr. Cox?

(Reading.) =-- he called me and said he had received a
cail from Cactus, from the drilling peoplg, saying that ﬁhey
didn't'care what our engineer said or what the Eastman people
might be saying, the well was out of control and it was gping
to the wést, we were going over the lease line. (End of
reading.)

Did I read that correctly, close quote.

A Right, as far as an unsophisticated investor's
answer to a question would be.

Q Now, later on on that éage he pins down the date
you called him and the reason he can pin it down was that he
was in Hawaii on his vacation and his birthday was July 22nd
and that was the ieason he could remember when you called,
whiéh as I see it, from“what he-said i£ would be July 21st.
Would you agree with that, after you have had a chance to
read it?

A Yes, sir, it probabl& was July Zlst,.

Q@ - All right, sir, according to drilling reports that
you had furnished the Commission, on July 21§t the well was
drilling at five thousand, forty-one feet, some six hundred .

feet deeper than the forty-four hundred feet you said when




X " v _Fage £1
! . 1 IMyr., Ratts first expressed concern.

2 ] ]

» 2 A What's your question?

. o  f‘w 3 Q Mr. Cox, let me apologize, I'm trying to make this
R L ) 4|l as clear as possible. I'm going back now to Mr, Benscoter's
TS g u ‘

/ ’ P, 5| statement where you told him that Cactus told you that they
g;m ; 6| didn't care what our engineer was saying, did you have any
#;;‘  "."’ I 7 | engineer on that well other than Mr, Ratts?
. - e f }g 8 A- NO.
: {opea 3 9 Q They didn't care what Mr. Ratts was saying or what
Lo @ @ ,
LRI | [&]
‘ E g 0 |l the Eastman people might be saying, the well was out of
e @ L% 3 :
} 0 :
b ao§§§ 1l control and according to your testimony, Mr. Ratts expressed
: £ e .o
- ‘ B
o IR §‘§§§ 12} concern to you six hundred feet up the hole at forty-four
i N LT ~ -
= 234 2 %‘zvg’ -
= 385 131 hundred feet?
L @ 07 :
: B i2a 14 .
23 &g A Yes, sir, he asked me for drilling time, going
. go®
- # =
: . i1 :E = 15 I pack again and reiterating, he asked for drilling time to
- 3 16
o turn the well,
o 17 0. And would you tell me again who it was from Cactus
7};} 8 | prilling Cémpany that called you, you stated, but I missed it.
19 A He did not call me, he came to my office, Ronnie
o 20 | Anderson.
21 0. Thank you for correcting me. What was his name,
: 22 please?
' 23 : _
. A Ronnie Anderson.
- 24 0 Was that the only purpose of his visit or did he
Y 2 25

come to see you on other business and just mentioned this “
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2 A He cane oﬁer 1 think particularly on that. I

3| can't recall ghat. we discussed other things.

4 | Q All right, air, Mr. Cox, I pelieve you can agree

5 || with me, will you not, whenever it ie an operator‘e jntention
6| to intentionally use a ool and directionally deviate 3 well
7| and control the progress of that Jeviated nole, that prior to

8 jnitiating the geviation, 2 target bottom—hole jocation or

g all a target area is gelected?
g = g} - 4 )
9& 3 10 a . 1 imagine sO- This has been the tirst time 1 have
& L= ‘ . :
:L&;S 11 || ever been jnvolved in a acviated hole and T imagine the target
258«
B 53R 12 | would be selected.
vE~ .
a2 ) | A
; 393 i3 Q all right, gir, I'm trying to 9° at this as brief
%O 8 ~
EREL 14 |
TR as possible.
833
9 3 15 A 1 know.
® o
3 16 Q The testimony that we have in the cecord of our
17 preyious hearings on this are rather confused a8 to who
18 | gelected the target bottom—hole jocation and who gelected
19 || the target area that encompassed that bottom~hole jocation
20 | on what were Amoco's gxhibits TWO and Three at the November 19
21 || nearing. po you recall that?
- 22 A Yes, s8iX, partiallys yes.
» 23 0 sometime in your restimony you told me that you had
24 || gelected that target, at other times you rold me that you had
v 25

agreed with that target and then at otheY tines underx

e
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5‘ 1 questior;j.ng from Mr. Sumner Buell you said you had nothing to
M 2 do wit'k; the seleétio;z and that you hadn't agreed to it, is
é ot 3 that a fair summary')” |
- : a | 4 A. Yes, well, I don't want to answer that question
h: 5 | because I had very little contact with the Eastman people
% - | 6 prior to the drilling of the well.
[ 4 st 7 Q.  All right, sir, let's try to clear up, at least
}* : " B ﬂs “: 8A- my confusion about what the previous record shows. Let me
| - ’. g g 9|l ask you this: Who selected the target location for the bottom-
T b % g 10 || hole of your deviated well to be fifty feet from the north
3 ::.,529 11 line and fifty feet from thé west line of your lease?
, . &
1 : gég% 12 A I believe Eastman selected it. | n
ﬂ ‘ %ggg 13 ! 0 Eastman selected that. All right, sir, I believe
) : .g gff 4]l you testified that your only meeting with anyone from Eastman,
: S5
" ':g ; 15 || until you went out on location yourself, the last few days of “
i O
t g 16 || drilling, was a Mr. Coats?
j ’ 7 a That is correct.
H 18 Q And I believe your testimony is that Mr. Ratts had
. 19 || Mr. Coats come to your office? II
L‘ 20' A That is correct.
' . 21 0. All right, sir, let me ask you this: Did Mr.
L 22 | Coats select the bkottom-hole location of the well?
B 23 A Without bending my memory, I would say, yes. If
24 | T could elaborate on 'i%:, I told Eastman I w;mted to get
- %5 || somewhere approximately a hundred and fifty feet north of my
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take-off point to get awayrfrom the area of prior stimulation
wh;ch would be a hundred and fifty or a hundred and seventy-
five feet, give or take.

1] Let me ask you this: What are Mr. Coat's qualifica~
tions as a geologist or a petroleum engineexr?

0 I haQe no idea. All I know is that he is the‘
Eastman reptesentativé‘and I imagine he *as contacted numerous
operators like mysglf and set up programs and made raéommenda-'

tions,

neer you are not

%4
5
41
o]
<1
Q
=
u
F-

Q So if he is a geologis
éware of it?

A No.

Q And as I understand ycur testimony you gave him
carte blanche authority to select‘the bhottom~hole location
for this well, your well, and theé target area that would
encompass that bottom-hole location? |

A I don't believe I gave him carte blanche authority
to select the areé. I asked him for a rscommendation and a
cost estimate that I could use on an AFE.

Q In your discussion with Mr. Coats I believe you
have already testified that it continued from about breakfast
‘time through lunchtime, into the afternoon, off and on?

A Periodically, yes. |

0 Did you ever give him any idea of what yourf

geological judgment was on the best place reservoir-wise to ”
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bottom hole your dkviated and directionally controlled well?

A Yes, to the north. |

0} What did you tell him, Mr. Cox?

A Well, I told»him I wanted to go to the north to
the fat part of the structure as I have indicated before.

Q You told him north, vou didn't tell him northwest?

A No.

0 All right, sir,)ggw, at that time when you entrusted
the bottom-hole target g:e;;;on of your deviated and
directionally controlled well, I think the testimony'of the
past records will reflect that your investcrxs have aomething
over three hundred thousand dollars invested in this property,
do you recall that?

A Yes, s8ir.

0 And yet you as an experienced geclogist with
intimate knowledge of the‘subsurface conditions under your
Federal EA lease, youbturned over to a man that you didn't
know any of his gualifications, you didn't know whether he
was a geologist, you didn't know whether he was a petroleum
engineer, to make this critical selection in what you knew
would\be an expensive venture, is that your testimony?

A I didn't expect it to be an expensive venture.

Q¢ I'1l agree with you that it cost more than y»ou
anticipated but you knew it was going to cosﬁ money when

you started out to do it?

k

|
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A Right. . : ‘

Q But yet you with all your hbackground and all of
your knowledge, you turned,OVer to, aé far as you knew,
somecne that was completely unskilled and untrained, the right
to select the target location for your bottom-hole?

A I anticipated that he was skilled and trained in
the operations of Dyna-Drills, Turn-a-Drills, whipstocks or
Qﬁatever they use to deviate wells. When you hire ;n expert
company such as Eastman oxr Cactus Drilling Company or such as
that, you anticipate that-they know what they are”doing,
wouldn't you agree with that?

Qo You would expect them to know the geology of your

lease even though they had never seen the logs or a structure

map?

A No, we are not talking about the geology, we are
talking about the expertise of the individual.

0 All right, sir, then as I understand the continuity
of after that meeting toward the latter part of June, according
to your testimony, you received a plat from Eastman, I believe
almost identical to Amoco's Exhibits Two . and Three at the
November 19th hearing?

A Uh-huh.

Q Which showed a ﬁarget pottom-hole location for

your well, fifty feet from the north line, fifty feet from

e —

the west line and a hundred foot square that enclosed that




. | - Page 73
| 1 | bottom~hole location?
i 2 A Yes, six.
,ﬁﬁ, 3 Q And let me ask you this: At the October the 8th
e 4 || hearing, Mr. Cox, you testifiéd that ybur instructions to
ﬁ?f. - ,iz 5 Eastman were to control this well such as it bottomed within
.’_;“ - ' ;?% 6 | @ hundred feet of the surface location, which would cémply
- ;hi : 7 | with the Commission's oxder? |
Péf~_:kﬁ f N gz 3 gl A No, sir, I can't recall the testimony.
" \M 13 '3 9 0 All right, sir, would you .get the transcript of
é§§ -g g 10 || October the 8th and I believe it is at the bottom of page
. {: 'iéj;:g 11 thi:ty. Please t_a}:e all of thé time you would ‘like, Mr. 'Cox, ' g
o xg :g'ggg 12 )] to Qo back. I'm referring to your answer at the bottcm of
" i . f“i %%ig 13 || page thirty.
e %fj g ?ﬁf 14} A Well, there is a mistake in there, it wasn't the
K . §§ _:U:j 15 || surface lc;cation, it was the take-off point.
éy ? § 16 0 ( I'm going into the fact a little later, Mr. Cox,
;_;ij i7.|| that at the November 19th hearing you requested permission to
'é B 18 || change your testimony. But wasn't that your answer on October
) o { 19 || the 8th at the bottom of page thirty, that your target area
: 20 || was within a hundred feet of the surface location of the
21 || Number 1 Well? l
™ 22 A Yes, zccording to what I have testified here, |
. 23 | correct. : “ .. ]
24 all right, sir, in fairness to you, I'm also going
- % || to ask you if you did rot en November 19th, 1955, ask for “
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dpermission from the Examiner to change that testiﬁony?

A Yes, I 4id, ves.

Q And in all fairness to you, I believe your testimony
in that regard is found on page seven of the November 19th,

1975 transcript, you have that before you?

A Okay.
0. All right, sir, and the Examiner gave you permission

[ to nhange it and on page seven is where you changed the

testimony?
A. Uh-huh, that is correct.
Q In fairness to you, { believe vou later tastified

that you got confused on cross examination and hy me and that
you really hadn't meant to say it but you said it and it was ”
wrong, and you wanted to change it?

A Yes, sir.

0. All right, sir, you introduc=d at that portion of
the hearing, the Octobef 8th, 1975 portion, as your Exhibit

Five, a narrative ~hat more or less summarizes the activities J

——

from start to finish on the deviation and directional control
of your well, do you recall that exhibit?

A There are so rany exhibits in there.

1) May I borrow from the Commission's file on Lhe
October 8th hearing, Cox's Exhibit Number Five, so that he
‘can look at it?

It's on legal sized paper, about four pages.
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I'm just going to refer to the first paragraph,

Mr. Cox, and I'll wait until Mr. Day has a chance to look at

'it, and I'm going to read that first paragraph. Please follow

me to make sure I get it correct.

I'm reading the first paragraph of Cox's Exhibit
Five, entered into evidence at the hearing on October 8th,
1975. (Quote.) Our original intent was to take off in a
northerly direction, to bottom within one hundred, dash, one
hundred and fifty feet from our old holé,‘to get away from the
effects of the numefbus stimulations (acid and fracs) treat-
ments ﬁhe Abo zone had been subjected to in both Aztec®s and
our attempts to effect a commercial completion'in the old hole
(End of reading.)

Did I read that éorrecély?

A You read it correctly but when I'm referring to

the 0ld hole, I'm referring to the take-off point.

0. How are you defining the old hole, now?
A To our take-off point.
Q. All right, sir, is there anything in your use of

the words "original intent”, do I note from that that you may
have changed your intent?

A T changed my intent sometime late in June and not
to rehash it, T sent a letter which you have a copy of, to
Mr. Ratts changing the location.

0. Mr. Cox, remember now, this was presented on

|
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October 8th, 1975. It was an exhibit that you probably
prepared in the quietness and ésnéiﬁéérgf your office, noﬁ
one gingle question was ésked you while you were prepating
it, you could have been confused by cross examination. 1Is
this a correct statement of what your intent was?

A If we change that from where we were taking off
from our o0ld hole, it is probably a correct statement but
this here particular exhikit was taken from what records I’ﬂ
had gotten in from Mr. Ratts, from Eastﬁan's record that‘I
turned iﬁ%o the USGS and from what..notes that my secretary
had taken in phone calls and reports in from Ratts.

0 Mr. Cox, are you talking about data now that you
received during the drilling of the well or after the well
was coméleted, is that what you are referring to?

A You asked me where this came f£from, about the
confines of my office and so forth and so on. I'm saying
this here was an explanation as to why our hole was bottomed
where it was:i I think the last paragraph says it.

Q What I'm afraid of and it is not fair to you, Mr.
Cox, but unless I'm confused, the record now reflects that
you conceived your original intent that you put in the first

paragraph of Exhibit Five, that you conceived yecur original

intent after the well was completed and that'’s not the case,

is it?

A I'm having trouble following you. I conceived our

~
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original intent after the well was completed. I'm not
following you.

Q All right, T realize we are having probléms and
that is why I want té be sure this record is clear because
I know this is extremely importaﬁt to you and it is extremely

important to us.

A We had to have an intent prior to the time we drilled
the well.
0 Let me ask you this: Were the thought processes

th$£ résulted in the first paragraph of E#hibit Three, gone
through, arrived at and formulated in the latter part of
June, 1975 or immediately pribr to your hearing on70ctober 8th?

A In the latter part of June.

0 So this was your inten£ at the time the well was
kicked out §f the old hole and was being directionally drilled
and controlled? : T

A Yes, sir.

0. And by using the word "ériginal" there,'YOu‘ére not L
inferring or implying thaﬁ you latex changed that intent?

2 Yes, I changed the ~- no, I didn't change the
original intent. We're confusing two different things, one
was Eastman's recommendations, one was my recommendation to
Ratts, that my recommendation to Ratts was my original
intent.

0 So the use of the word "original" was nci: meant to
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e

implyrthaﬁ you at.any later date changed your mind about where
you wanted that well to end up?

A No, I don't think so.

Q All right, sir, that was your intent the latter part
of June '75 and that was your intent on October 8th, 19752

A Yes, sir.

Q All rignt, sir, I'm going to direct you «~- you may
still have it open before you -~ to the transcript of
November 19th, 1975, to page seven. We discussed that a
moment ago in connection with wi.ore you changed your testimony.

And a little past the middle of that page I'm going

to read to you, starting with the words, "We were intending”
and I'l1l give you time now, if you would like, to go bﬁck and
read your entire statement to make sure again that I'm not
Ftaking anything out of context. When you have read the
earlier part, give me & signal and I'll read from the remainde
of your statement.

A Well, would you like to have me read it? (Reading.)
We were intending to gc north-northeast, taking off from our
~point about eighty~-five feet wesi of our surface location and
bettom the well somewhere between a hundred and £ifty feet
north of ouxr surface location and eighty to a hundred feet
wast of our surface location. (End of reading.)

I was trying to pin it down then to theasurface

location because we were being confused by the take-off point

}J_SA ’ .

l
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jié 1 | and the surface location all of the time.
e ::i 2 Q All right, sir, would you carefully analyze your
B H .3 language that you used :i.n‘ the first paragraph of Exhibit Five
f.u - iéé 4 || with tﬁe stétément’that,youkjgst read from the transcript of
A “%éi 5 || the November 19th, 1975 hearing at pagewseven,’snd,see if
bjif_f, R ér’ A 6 ﬁhose two announced intentions are compatible or'if‘they are
MR %ié 70 in any way in conflict?
‘ z%; 8 A Well, maybe from a standpaint of footage, yes, but
iti | g gl I would say we were intendingﬁto go off north-northaast,
(1% .§“f§ 10 || taking off from our point about eighty-five feet, where here I
: a3 ‘
22 ié:%ﬁ 11 || said I was taking off in a northerly direction,
e T ) .;i% "ggﬁé 12 0 Could you speak up just a little, Mr., Cox, I'm
s fié Eggég. lsw»having trouble hearing you and I'm sure people further away
X =g :
- o ' i; § %’,i;ﬁ% 14 || from you are having trouble, N
J g xf‘ §°§ 15 Mrx., Cox, if vou use your definition of the phrase,
(s ’ % 16 | "old hole"”, is there any conflict between those two statements:
) {; 17 | I'm not trying to trap you.
o 18 _ A. There apparently is a conflict because I keep ﬁ
h‘i“ 19 || referring to my take-off point and, of course, the original
'f; 20 || order stated the surface iocation of the old hole and that
; 21 | is where I become confused many time§ nysel€f,
- ’ 22 0 All right, sir, would you take all the time you
23 || would like to reflect and then tell us which truly states
24 || your intention, the testimony you gave on November 19th, 1975
- _ 25 || on page seven or the first paragraph of YOﬁr Exhibit Five?
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A I believe page seven.
Q All right, sir, I'm going to ask you some gueations
ow about your Exhibit Eleven presented November 19th, 1975.

In that connection could I borrow the Ccmmission's records,

your copy of that exhibit so that Mr. Cox can have it before

Exhibit Number Eleven is & two-part exhibit, one

is a letter on the letterhead of Geo Tech and the other is a
Flat.
(THEREU?ON, a discussion was held

off the recoxd,}

MR. G. BUELL: Do we have another copy of the plat
that was attached to that Exhibit Eleven?

k Mé. DAY: If the Commission please, we ask that any
exhibits that be produced for the purpose of this hearing be

from the Commission's own records.

MR. G. BUELL: Would you make that same request,
Mr. Day, even though Mr. Cox might have é copy of his Exhibit
Eleven with hin today?

MR, DAY: Mr. Buell, you may make other efforts to
prove up what you want to prove up without having to take
records from non-existing records frém the Commissgion.

MR. G. BUELL: I take it that your answer is, no?

MR.‘DAY: Mr. ﬁuell, I'm saying you can prove it

up as you want to prove it up but if vou are referring to




i Page 81
i 1.1 o ’ N
. : 1 lexhibits that are not cxisting in the Commission's records,
: 2 i1 object.
- . -
b o 3 MR. G. BUELL: I'm sorry, I didn't realize that
o 4 |Mr. cox was denying that he introduced Exhibit Eleven.
P : , : 5 MR. DAY: Mr. Buell, I don't think we are at that
AR ot ‘
SR b 6. lpoint.
- 7 MR. RAMEY: I would suggest that we receass for
' 8 | Junch at this time. We have to look up some exhibits.
" g 9 ‘ MR. DAY: - Until what time?
- @ o '
.2 Py 10 . . ’
- > 2 MR. RAMEY: Make 1t one thirty.
- e @ 8
: ) .
= méég " (THEREUPON, the hearing was in recess.)
R 3 E rsa
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AFTERNOON SESSION

MR, RAMEY: The hearing wiil come to order.
Mr. Cox, will you please resume the stand? Mr.
Buell, you may proceed.

Q {Mr. G.Buell continuing.) Mr. Cox; I can't recall
whether X asked you this or not but if I am repeating I hope
you and everyone else will forgive me. But when Mr. Ratts\
was your man, your enginéer in charge out at the well, does
that mean that he was going to be at the well or check on the
wall every day or would he just spend one day a weekuout there
and £hen go back in four or five days,>just what do you mean
and what is a normal assignment and what was the assignment
of Mr., Ratts with regard to supervising the drilling of ghe
well?

A He was to be on the well twenty-four hours a day.

Q In other words, when he went out there on July 1l
he was to stay there untili~-

h. No, he pulled the pipe, as I said béfore, on July 1,
I think he got it pulled on Wuiy 5th and then thé drilling
contractox_called him and said they were moving in on the
location. I think it was July 8th, around in there, they
contacted him and told him they were moving in on the location
and he took off for the well.

a Well, where I was éuzzied and we are getting-now

into your Exhibit Number Eleven at the November 19th, was the
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vage

fac€ that it was your testimony that you mailed the letter
to him at his home in Hurst, that he did nofysee the letter
until he cqﬁe back from the well on July 3lst.

MR. DAY: If the Commission please, before the
witness answers, I don't know that Exhibit Eleven or whatever
it is has been identified.

0 {Mr.rG. Buell continuing.) Are you confused about
Exhibit Eleven, Mr. Cox?
A Yes, I am, »
MR. ﬁAY: T don't believe Mr. Cox'hag seen Exhibit

Eleven before or has properly identified it.

May I ask, is this exhibit from the records of
the Cbmmission?
MR. RAMEY: Yes, it is.
MR. DAY: Thank you.
A Yas, uh-=huh.
Q (Mr. G. Bueil continuing.) All right, sir, you
| now recognize your Exhibit Number Eleven?
A Right. |
0 It is # two?pa:t exhibit, a transmittal letter
addressed to Mr. Bob Ratts and attached to it is a plat.
A Right.
Q '%‘Now, in your testimony you said that you sent that

to him at his hore in Hurst and the address on there is to a

regidence in Hurst?
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.,Mgr,DAY‘ 17 tne Commission please; is this testimonﬁ

from a prior record or hasrtﬁéVQigﬁéésuééstified to that
already today? l‘mnconfused ag to where the testimony comes
in, Mr. Buell., -

MR, G. BUELL: I'm referring to his previous
testimony and I'm getting to that.

MR. DAY: All right, thank you.

A I mailed if,to him on July 6th.

Qo (Mr. G. Buell continuinq.) All right, let me find
the transcript reference yhere you testified, Mr. Cox, that he
did not get it uﬁiil July 31lst. Would you tﬁrn to page two oh
nine in your transcript for November 19th, 1975?

A Page what, Mr. Buell?

Q Page two zero nine. The answer I'm askinq’you to
refresh your memory about is about the middle of the page,
it starts off "August the -~ I mean July when he come back
in from the well. He had been out on the well from July 7th
to July 31lst."

A Give me that page number azgain, apparently I can'‘t
pick up your =--

1) All right, about the middle of page two oh nine,
whare you start the answer "August the”, then there are avcoupﬂp
of little dashes, you hesitated, then you say, "I mean
July when he céme back in from the well. He had been out

on the well from July the 7th to July the 31lst.
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- He 1 A . Right.
M 2 Q So on July 31lst the well was at total depth?
; 3 A That is correct. . |

P 4 G So Mr. Ratts did not see this communication

5 || represented by your Exhibit Eleven until after the well was

. 6 all the way to total depth?
Lé;[,Cfi;f;,'ff f§1; 7 A Might
[ L 8 Q All right, sir, lat me ask you this: Did you ever
B - 3 9 | mention the material covered in this letter to Mr., Ratté,én
-g % 10 { your mgpy telephone conversations with him? /f%;#iF_\
> ;EEE 11 A Yes, in regafds to getting back-to the ri'b/rrt'f{e’;ét
i - . %;gg% 12 | when they were going gradually to the northwest but 1 don‘E\::yw;é§gn
: ) v . > Eg;% 13 th:.nk I specifically mentioned the letter but when I gou nv LA TN !'I[ .
X ,, é 255 14| there I found out that he didn't have the letter and I didn't
) v i : .Sb:f 15 || have a copy of the letter myself, Al
= " é 16 Q Mr. Cox, was there any way that you could have sent

L 17 } a copy of this letter out to the area where the well location

: 18 || is?
- 19 A I'm sure that I could have.
i ) ) ~ ' 20 Q But you didn't do that?
ﬁ 21 - No, because I did not realize that they were moving

22 )| in on the well or July 7th or 8th, whenever i:hey dia, 1

23 | thought it was later on in the week, they were to contact him,
24 | T was out of town. : | |

25 e And although you knew that he was going tc be at




Facd

sid morrish reporting service

General Court Reporting Service

825 Calle Mgjia, No. 122, Santa Fe, New Mexico

87501

Phone (505) 982-9212

10

t1

12

13

14

15

16

17

18

19

20

21

23

24

25

Page 86

the well continuously from July 7th until it reached total
depth, which was July 31st, still on July 6th you mailed
this to his home, is Ehat correct?

A No, he was not going to be on the well continuously
from July lst. He was goiﬁg out and pull the casing and lay
it down and then go back out when the drilling rig was
ayailable,

0 You nisurderstood my quastion. According to the
data that you furnished the Commission, Cactus hq@ their rig
over thé hole on July 7th?

A That's apparently correct.,

Q And in your testimony that we just read, you said
that he was out on the well from July 7th to July the 31st?

A July 6th. Could I see Cactus' records from the
file? I don't know if that is what‘date they did have.

MR. DAY: You aie referring to the drilling log?

A I think it was puf in evidence.

MR. DAY: No,. I think we +ock i+ b

- o

ack.

A They moved on the 8th, moved in on the 8th.

0 (Mr. G. Buell continuing.) Mr. Cox, may we clear"
up something right here? Maybe I misunderstand but most
drilling reports of the type that I think you are looking at,
ones that I've had egperience with, on the 8th they are

reporting dctivity that occurred on the 7th, on the 9th they

are reporting activity that occurred on the 8th. Hasn't Chat
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been your experlence with drilling reports, so when you are
looking at July gth ~-

A I believe the report i would get would be a day
late but I believe what thev would document on their driliing
report would be the date they 4id the work.

Q So you think that all of the information on that
report that is carried by July the 8th, actually occurred
on July the’Bth and not on July 7th, is that your testimony?’

A Thé date, July 7, 8, rig up; July 9, drill cement;
July 10,r§et whipgtock; July 11, plugged back, wait on |
cement; July 12, wait on cement. I imagiﬁé that's the
dates it was conducted.

o All right, sir, then why in your testimony that we
just referred to and read into the record on page twc oh nine
of thé transcript dated 11, 19, '75, did you say that Mr.
Rat¢s was on the well from July 7th to July 31st?

L I imagine they contacted Mr. Ratts on the 7th and "
told him that they were moving in.

Q Is your testimony that you really don't know where
you pulled July 7th out of the air when you gave it on
November 19th, Mr. Cox?

A All I know is that they called him, I was out of
town and they called him and said they were moving in and

it was approximately a Tuesday or a Wednesday and I was out of

town during the time they moved in. I might have pulled it
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out of the air, the 7th or 8th, there might be a difference
in the date, I don't know.
Q. How akout the seven, thirty—first part of that answer|

did you pull that out of the air?

A Seven, thirty-one -~ sixty-two, thirty-cne depth.

Q Mr. Cox, perhaps we ara not being fair to the
Commissioners in that I should have pointed out, I guess,
through you,lphat actually this letter we are referriﬁg to,
the first pafé of Exhibit Number Eleven, is a letter to Mr.
Ratts which in effect yéu let him know that you had changed

your mind abou£ the target location on the Eastman plat and

new target location for your directionally controlled well,

is that correct?
A Yes, basically after much advice.
Q _And, of course, what I'm trying to establish is

whethet you had any hope at all in view of your testimony,

that he was on the vell July 7th, for you to mail him a
letter no earlier fhan July 6th at his home in Hurst, Texas
and expect him to get it before he went to the well?

A I already testified that we didn't kno when they
were moving in on the well, they didn't advise us. It was
sométime probably the latter part of that week because we
were having trouble getting trucks. |

Q All zight, sir, since Mr, Ratts}never got this
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letter until July 3lst when the well was at total depth, he
did not have this document to evidence your change in mind as
to the target bottom-hole location or the ta;get area?

A Not this letter in lils possession, no,_sir.

0 And would you suspect that that was “he reason that
he testified that when the well was kicked off out bf the
old hole, he instructed Eastman to kick it out to the north-
west. |

MR. DAY: We object to that question, if it please
the Commigsion, it is a subjective gquestion. He could not
possibly know what the'intentions or thoughts of Mr. Ratts
were at that time,

MR. RAMEY: Objecﬁion sustg;ned.

Q (Mr. G. Buell continuing.) Mr. Cox, would you
tutnrto page fifty-three of the November 1975 transcript and
take all the time you need to go back and see that this is
where Mr. Ratts is under cross examination, page fifty-three?

A Okay. |

Q And I'm interested in the question in the upper
third of ﬁhe pade, what were these specific instfuctiona thaé
you gave to the Eastman representative the first time the
Dyna-Drill was put in the hole?

| MR.‘DAY: If the Commission please, were these
questionsldifected to Mr. Ratts?

MR. G. BUELL: VYeg, this is the cross examination of
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Mr, Ratts.

MR. DAY: We object to any testimony of Mr. Ratts
being 1ntroduced into this record. Mr. Ratts 1s subject to
subpoena b;’ Amoco'or Aréo, he is not here for cross examination
at this hearing, he is not available for crose examination, he

is not a witness here today and we object to any testimony fro&

the prior record as to Mr., Ratts. If they wanted him here the#
could have subpoened him, ’ | l
MR, G. BUELL: If it please the Commission, as the I
Commission records will reflect, on November 19, 1975er. Ratt
insofér ag the record is concerned, that I can see, voluntaril
appeared as a witness for Mr. Cox. His testimony was propound
by Mr. Sumner Buell and Mr., Day and I had no idea sgince this
is a De Novo hearing and they considered Mr. Ratts' testimony
g0 critical to their case on November the 19th that he wouldn'd{
be here today. |

MR. DAY: We apprecizte Mr. Buell‘s comments on
theAEEStim-ny in the records, however, we do object to Mr. "
Buell cross examining Mr. Ratts in abseintia.

MR, RAMEY: I think I will sustain the objection.
I don't believe we can ask this witness to testify on the
testimony of others, Mr, Bueil.

MR. G. BUELL: Thank you, Mr. Commiséioner. “

0 (Mr. G. Buell ccntinuing.) All right, sir, let's

look at your letter déted‘bﬁly the 6th, Mr. Cox, and the first
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paragraph which says that you received a plat from Bo Coats

from Eastman concerning the approximate target which was
suggested when we briefly met a-few waeks ago.

The approximate target which was suggested, could
you amplify on that a little, please, for my benefit?

A That is what you have on your plat. It is in the

northwest quadrant, approximately fifty feet from tae north
line and fifty feet from the west line or in the northern
portion of onr lease, of our forty'acres;

Q.  Ané thisFQas the approximate target that wus
suggested by you?

R I don't beliave it was suggested by me, I believe
| it was suggested by both Mr. Ratts and Mr. Coats. I héd no
experience in Dyna-drillirg or the accuracy of how well they
could put it on the spot.

Q You further say in your letter, "When we briefly
met a few weeks ago." Are you talkidé to the meéting
between you and Mr. Ratts and Mr, Coats?
A Yes,
“ 0 A meeting that by your own testimony lasted from

lbreakfast, through lunch and on into the,afternoon?

a ‘Probably Mr. Coats and Mr, Ratts and I had the
opportunity to talk less than an hburvall tcld, except at
lunch.

o All right, sir, let’s go down to the next paragraph
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and remembering this Jetter is dated July the 6th, 1975,

the next paragraph says, "After getting a copy of the
deviation surﬁeys run in the Number 1 and Number 2 wells,

it appears that normal migration is dominant to the west frém
the surface dowﬁ to the top of the Abo (approximately fifty-

two hundred feet) -- “,‘and I'll read this since you

- gentlemen are letting him look at yourVCOpy -~ "where it

changes to NW --" I'm sure you mean northwest by that.
"parenthesls, see attached plat.”
Did I read that as accurately as I can?

A Yee.

-Q After“getting a copy of the deviation surveys, Mr.
Cox, you had‘those deviation surveys in your possession for
how many vears at the time you wrote this letter?

A, Those deviation surQeys I don't believe were in my

possession.‘bl believe they were lost in the fire. I believe

they came from Mr. Lipski's.

Q Well, we know you had them on May 23rd, 1775 because

you oifered both of them as exhibit

4]
Fae
o
h‘
Lo
§=
1
a
Y]
4]
o
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A Yes, sir.

Q And any tendency they show -

3

A May nineteen what? I had them in my possession

0 At the May 23rd, 1973 hearing.

A Yes, sir.

N
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1 0. And any tendency they showed for a dominant

2 | migration west, they showed it in May of 1973 as they did

e 3 in July of 1975, d4id they not?
4 A Yes, sir.
5 0. So you had all of these data at the time you made

- 6 || your recommendation to the Commission in May of 1973 as to"'j

e Lo -

7 || what you would like to do if they approved i’t“é\“‘

_ ; 8 |- A Yes, they were all submitted to the Commission.

. 'g 9 ”‘ Q All right, sir, is there anything of significance
'g jé 104 in the third ?aragragraph that you would like to point out to
o é,ég‘g "1 | the Commission since you are looking at their copy and I have

. g ‘ ?é%é% 2 || no particular comments on this but I thought you might have
N : ’ ;gg% 13 and in all fairness\ to you, if you have any please make them?

- : E;; .§:§§§ 14i A Well, reading through, an article that was given
- . -g § 5} to me by an engineer, "Surveying and Steering while Drilling
. S

16 | with a Mud Motor" which was in the July issue of Petroleum
’ ;'. A 17 I Engineer, which he brought over after he had discussed it
s 18 | with me, It says, "Mud motors, thle quite successful, .

19l introduced variables of their own which were not measurakle

20 || and were quite unpredictable in practice."”

21 Q Excuse nme, Mr. Cox, where are your reading now?
- ' N 2 | A I'm down to -- you are asking me to amplify on my
_ 23 | third paragraph and why I made that change, isn't that what
| 24 you asked me?
- 25

Q Yes, I mean, but aren't you reading from something
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1 || now?

2 A ves, 1 am. ‘phis is from the Petroleum Engineers,

3|l {gsue of July: 1975, written by Gailen D. Marshall,'senior

4| staff Engineer, sperry-Sun Well Surveyihg Ccompany. Sugquand,

}
R

5 || Texas.

Q all righi, gir, are you througﬂ reading now?

f‘w 6
E;; ? A No, you haven't given me 2 chance.
}'# & Q Well, I didn't mean to jnterrupt, 9°© ahead.
) ;o g 9 MR. RAMEY: What was the dat= on that, Mr. Cox?‘
) - -8-2- :.% e ‘ A July 5th. I won't go ghrough it all but -~
e i%z;% " _(?feading.) porque lag is the condition when torque 45 applied
’: ‘ Eégég 12| to the arilling striﬁg at the surface of the borehole to
LT c5a
. - ;ég% 13| achieve a turn of the toolface down hole at the deflection
? . "'f;a' Eiﬁ 1|l gevice on top of the mud motcr.
- - : 3%
. v;, % 18 Mud motors, while quite guccessful, introduced
] S .
S 8 15 || variables of their own which were not measurable and were

quite ﬁhpredictable in practice. A1l mud motors have a common

characteristic known as reactive torque, 2 resultant force

due to the mud motor turningd to the right and supplying

e is aifficult, if

power o the drill bit. The reactive torqu

not impossible, to accurately predict.

The reactive torque from the mud motor causes the

n to the 1eft as

complete down-hole drilling assembly to tur

mud circulation is started. AS drilling weight is applied to

the drill bit, the tendency to turn left is even more severe.
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' (End of reading.)
gwj 2 There is a lot more but I think that is adequate. “
E f 3 Q (Mr; G. Buéll cqntinuing.) All right, thank you, igb
; | , 4 Mx. cox.
5 : 5 _ In the next paragraph you talk about the stimulaticﬁwr':
}»fﬁ:u' Co g - , ll treatment that the Number 1 randomly drilled hole was given
t; | R 7|l and the Numbex 1 and the Number 2 Well that you drilled was
) U N . 81 given, is that not correct?
T = 2 9 A That's correct. #
© %
B 'E ;g 10 Q Were not these stimulation treatments available to
< - Qo
: ;é:fg 1 you at thg time of vyour testimony at the May 23rd, 1973 hearind?
” . - §-§§§ 12 A Yes, they were.
l : : ." ;gg? 13 Q So that's no new data in July Qf 19752
L o . gg‘;i 4 A No. -.
; 7 - ' ” fg § 15 | Q All right, sir, I have no questions on the next ,
' T 3 16

paragraph. In fairness to you, let me ask you again if you

";i 7 would like to comment on that for the benefit of the

18 Commissioners? B ‘

19 A Which paragraph, sir, the next to the last paragraph
] o 20 Q Yes,
21 ' A {Reading.) Suggestions are that we should take off
J o : 2| at a h;gh enough angle to make sure we clear this stub and>‘
‘“gik. —- 23 then drop back. On checking the production offsetting us, the
24 J well was cutting considerable water and there are rumors ‘

25

{ . . .
- ) -
. -, 4@
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i age

BBk . 1’ that its oil production is not as high as reported. We

D Vel e

S ok 5% 77N2 | know that the F-3 and F-12 are producing four hundred to
) - 3 || four hundred and fifty barrels a day water free so the
}r’ 4 north centf&l quadrant of our lease looks more prospective.

e

5 “(End of reading.)

_3-~v-z:‘“ : érq 6 Q All right, sir, do you have any comments other
7 || than just reading? I have no questions.

% o 8 A Well, just what I'm saying, that's why I didn't

(]

want to'go northwest.

=
o & ,
i 2 8 10 () All right, sir, in the last paragraph you simply
g > %
rea D o
B ; s Be 11 |l advised Mr. Ratts that you tried to reach him at the motel
e SR -
. I ‘gg‘;g 12 | but he had checked out and tken you gave him where you wouid
i i g‘\:gA
[ : et & EVJ"‘ ‘
: = §§3 13}l be in Hamilton, at the Spotted Horse Motel?
® 1 1§ :g §'—:§
- ~ b B g2 14 A Right.
. -~ 834
- - g 15 0 All right, sir, early in your testimony today you
\ -ﬂa 3
&

16 | mentioned receiving a call while you were in Hamilton. Was

17 || that Mr. Ratts acting on this information that you gave him?

. i A I can't recall me saying getting a call from Mr.
B 19 || Ratts.
20 0 No, you said you got a telephone call while you were

21 | in Hamilton. My question is: Was that call from Mr. Ratts?
o 22 A Yes, I believe it was, that they couldn't get out

23 | of the old hole. |

24 Q Yes, I believe your teétimony was that the plug

%5}l you had set. Let me ask vou this right here for the benefit
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1 || of the Commissioners. What is the purpose of this plug that
2 | you set?
’i_ﬂ 3 ) A The plug was as a“take-off point for the whipstock.

Q In other words, you need a plug to set your Dyna-Dri]

3
F-3

5| on to kick out of the old well hole?

b ¢ A 50

e 6 A To my understanding you do. I'm no expert on

P 7 || Dyna-Drilling or --
8 Q I believe our Commissioners will concede, Mr. Cox,

that you and I probably know more about that than they do.

87501
[s=}

15 || you were in Hamilton, is that Hamilton, Texas?

@ c s _ . e BN o
_ ,g 3 10 A Wwell, I'm sSure they Know more than I do.
® e 1 Q Well, maybe not one of them. oo-
w‘y’ (TXa)
T B RS |
- ‘g':ﬂ;g 12 MR. LUCERO: Which one, Mr. Buell?
. s
. Seda 4 )
b 2:03 13 o /Mr. G. Buell continuing.) Mr. Cox, and the
o~
. e = 3%
conrl oL 8BSk
- H CREL 14 || thrust of this telephone call you got from Mr. Ratts while
he ;o ©5d
: O
, E )
.5 E
a
o0

16 A Yes, sir.
N L 17 Q Was that the cement plug you had set ~-
18 A I don't recall whether it was in Hamilton, Texas ox

19 || back in Dallas, Texas or whether I was in Ballinger or where
2 || was but I received a call that they couldn't get out of the
21 ol& hole. All I said in this letter is where I would be
22 [| in Hamilton, I would be in Hamiilton, Texas at the Spotted

23 || Horse if they needed to get in touch with me.

24 ¢ . If I understood §ou cdrtectiy this morning, you

25 || testified that vou received a call in Hamilton, would you
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like that testimony to be changed that you received a call
in either Hamilton or Dallas?

A( I can't recall whothef it was Hamilton or Dallas.
I travel around a lot, I can't really say.

Q I realize that. I have the same problem, Mr, Cox.

But you do remember getting a phone call from Mr. Ratts

|| telling you that the cement plug had given away?

;

A Yes, sir.

1 And they weren't ount of thé oid ho;e yet?

A And they had to plug back. ;‘3

Q Let me ask you this: Since your letter of July
the 6th had attempted to instruct him thit vou had changed
your mind about going to the northwest, instead you wanted to
go to the north, why Eidn't you tell him then to orient the
Dyna-Drill to the north?

A I was under the assumption that he had the letter
and on the other hand, he was the engineer in charge of the
well and setting the orientation. I don't know anything
about setting orientations of Dyna~Drills or how the
mechanism works or anything like that. I'm not an»expert
in this fieid and I appreciate your trying to make me one but
I'm not. | |

Q You will agree with me, will you not, Mr, Cox, at

the time, before you were out of the old hole, that he could

have instructed Eastman to orient the Dyna-Drill in any
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direction?
A He could have already told them to orient it to thé
south. |
0 Yes, or the nortl, as you say in this letter, or to

the east?
A Yes.

0} But instead the drill was oriented to the northwest?

Iﬁ looks that way.

o All right, sir, unless you have some other comments
vou would like to make bn the text of the transmittal letter,
.I'm ready now to discuss the plat that was attached to it.

A That is about as much as I can go. I can't add
anything to it anymore than I put in the letter.

‘MR. G. BUELL: Just a moment, Mr. Commissioner, let
me see if we have another copy of his plat so you all can be
looking at it. I know it is difficult for you to follow.

MR. RAMEY: I would suggest that, Mr. Buell, if
you have ona.

{THEREUPON, a discussion was held

off the record.) |

MR, G. BUELL: The copy of the plat attached to
Exhibit Eleven that I have jﬁst handed to the Commissioner

has been identified by Mr. Cox, just by eyeball looking at

a From my understanding and looking at thglreports, yeT.

I

-

it, it appears to be an exact copy of that that he is looking &t.

L
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0 (Mr. G. Buell continuing.) All right, sir, explain ‘

easé to the two Cornissioners, what you proposed to show

e was going off in a north di

A On rection, that the \

outh and east, the south and

n carry it normally back to the northwest

Q . Al right, sir, so the horizontal, heavy, straight

lines that we see running in an almost true north direction,

is a path that by this letter and by this plat you are

{nstructing Mr. Ratts to kick out of the hole and go in

that direction, js that correct? ’
, » "y
ted to go. HoW ' -

A Well, that is the direction I wan

t from talkinq to othex

they kicked out T don't know bu

people, they brought this to my attentiocn that the dip would

catch us and we would probably end up thirty or forty feet

You are asking me technical questions

from our target area.

jfied to answer. My intent was to

that I'm really not gual

said‘in the letter. The plat shows where 1

20

21

22

23

24

25

go north, as I

feel like the bottom of the hole would probably end up.

Q. Well, I'm not trying to get you in an area, Mr.

Cox, in which you haven't previouely testified because this

was your axhibit, prgpared py you and presented by you, 8O

nto an area that you haven't

{'m not trying to get you i
rpstimony iz

‘testified about b

efore and I understood your
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1 ll explaining this exhibit, that that line I directed you to was

g ;_<.:L: 2 || the line you felt if they had followed in orxrienting the
(. 3 {| Dyna-Drill and coming out bf the hole, that they would have

@11 : 4 [l eventually ended up approximately where the line to the lef

5| of that goes?

o, ST

e 6 . A No, I don't know that much about it. You notice

7|l I've got a prospective area in there in yellow, I didn't know
_éf? - 8| vhere it would end up.

9| Q Sc at that time, July 6th, 1975, you would have been
10 [ happy if you had ended up anywhere in this area labeled,

11 || "prospective area"?

12 A Right, that area or any place in that.area labeled

13 in yellow. I can't see too well how far the yellow goes over i

Phone (505) 982-9212

14 § but I would have been satisfied with 1%,

General Court Reporting Scrvice
825 Calle Mejia, No, 122, Santa Fe, New Mexico 37501

sid morrish reporting service

15 Q Mr, Cox, where I'm having my difficulty, you have
16 Il testified that this letter of July 6th, 1975 and this plat

17 || that was attached to it, was your instructions to -Mr. Ratts

18 §| that you no longer wanted to follow tﬁe deviation plan that
'i9 || appeared on the Eastman plat, is that correct ué-to there?
20 || A.  .That is correct up to there.

21 Q But that you wanted him to follow this deviation
22 'plan that you showed on the plat attached to your letter?
23 A, Yes, sir.

24 Q All right, sir, in the. intorest of time let me ask

% |l you this: I believe at the request of the Examiner on Novembex
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the 19th, you ¢ ;zaled off on this exhibit, your prospective
area with respect to the surface location of the well, do
you recall that?
A I don't believe I did, I believe the Examiner did.
& Well, would you do that, please, and tell the I
Commission whether or not even if these instructions had
gotten in {he hand of Mr. Ratts and he followed your instructiJ
faithfhlly and the well had been bottomed in the area that
you ha#enlabeled "prospective'area", whetherx or ndt that would

have been in, within the limits, granted by the Commission

A -No, sir, as I testified befors, I wasn't aware of
the conditions. ‘I was confident of the terms of therrder in
that I had permission to deviate but had not ~- I had to run
surveys. I was not cognizant of the fact Ehat»I : *fhged,
and I testified to that. Q#,think I tes.ified to the Examiners,
an informal meeting, to everyous, where the bottom of my
well en&ed up and that I intentionally deviated it and so, I
mean, this hammeringy away as to why this was here and this was
here; |

MR, DAY:‘ Mr, Cox, would you reserve ycur comments
about the type of guesations. ‘

A Okay.

Q (Mr. G. Buell continuing.) So, Mr, Cox, regardless

af intent, if the deviated and controlled well had followed
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1| your instructions to Mr, Ratts, it still wouldn't have

2l conformed to the Commission order?

v ’ - 3 A- NO, Sirq
4 Q And it did follow the deviation plat shown on the
i'j?:*_z o - ' P 51 Eastman plats, one »f which was furnished you, and it also

« . 6| was outside of the purview and requirements of the Commission

RN : 71 order?
_w 8 A Yes, sir.
- g 9 1} All right, sir, T bslieve you testified that your
%
) ‘gé‘ ~.§ 0} fire was Januaxry the 12th, 1975, is that correct?
) i gif’;c: 1 A. January the llth. | H
- s | |
) - §§§§ 12 Q January the llth.
X ia # ;cgg? 13 MR. DAY: May it please the Commissiohere + we have
I g Eif |l never denied that Mr. Cox trusted his memory as to the h
- 1 - '2 g 15 | grilling permit and went in the direction, either a hundred
) ‘M 8 161l to a hundred and fifty feet off, or whatever it was, If
{‘ ; _ 17\ Mr. Buell is continuing questioning in this area, we have
- “ 18 | never denied it, if that is what you are trying to establi&ﬁ; “
- 19 MR. G. BUELL: If it please the Commission, I believl{
§ m, 20 | I have established that and I thc:;uqht it should be firmly
’ 21 || agtablished in this record for you gentlemen to consider in
- 22 || making your decieion, regardless of what Mr. Cox's intention
= 23 )| was. One thing is crystal clear, he had no intention of
24l complying with the Commission's order. |
7% MR. DAY: 1If von please, in the 6pening remarks madel|
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by myself and during the direct testimony of Mr. Cox he
stated that he trusted ﬁis memory, he went to his memory on
what he théught the drillinq perﬁit stated, later he found
himself to be wrong in this thinking at the time of drilling
and it is redundant that he has so testifled on direct and on
cross that he was and he now finds he was not in compliance
with the drilling perﬁit.

I'm not trying to say -~ we are perfectly willing
for you to cross examine but if we are going into the same
area it is redundant and I don't think it is necessary.

MR. G, BUELL: I was through with that area. I aia
not intend-to be redundant but I did want this record crystal
clear, aside from comments from counsei,.that Mr. Cox had no
intent to comply with the Commission srder and I think the
record is crystal clear.

MR. DAY: The only céﬁgents I make is that he so
testified on direct and again on your cross.

MR, G. BUELL: I had a hard time fbllﬁwing him on

direct. I distinctly understood him to say that Mr., Ratts

called him in Hamilton, Texas, then he says on cross that it

-k .

might have been in Dallas.

MR. DAY: Well, vou are going d@ain, vhat differehée
does it make? He saild he went outside the limits of the
drilling permit. I don't understand what difference it makes

whether he was a hundrad feet, a2 hundred and fifty feet in one
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1 direction and eighty-five Or ninety ipn the northeast or west

2 | or when he 9ot the callg o what,
MR. G. BUELL: If it blease the Commission, jf I
have confused My, Day 1 apologize,
Q (Mr. @, Buell Continuing,) Now, My, Cox, you saiq

your fira wag January 1lth, 1975, 1hig well commenced drillin

early ih July of 1975,

A July 8th, 1 belrieve.

7

g servic

reportin
rt Reportip?,

10

it

¢,:"New Mexico 87501
9212 :

ir..Service
» Santa Fe;
(505) 982.

12

13 Q Mr. cox, were You able to forgst your sworn

2

General Coy
¢jia, No, 12
Phone

sid morrish

825 Calle M

19 v} You read it thisg morning, yoy Mean you have already

20 forgotten it again?

21 A I got it freom Sumner Buely but I dig poe have 5 copy
21l of i¢,
23 MR. G, BUELL: May i¢ Please the Commission‘, that'sg

240l a1 1 have by way of Cun v,

% MR, HINKLE: ye have no questiong,

|
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1 MR. RAMEY: Anything further?
2 MR, DeY: If 1 may, just a couple of questions,
4 REDIRECT EXAMINATION ’

5 || BY MR, DAY:

6 : Q Mr. Cox, the hame of pon Benscoter has been brought

—

3 9 knowledge?
- .g -i; 10 A No, he isn‘¢,
o iggs 11 Q Mr. Cox, what was the original time estimateq within-
e i §§§§ 12 | which to dri]} this test well, subject well?
P = : $E
‘ | i Egﬁ? 13 A Somewhere between ten to twelve days,
-.‘,."" : , 'g ;é%g 14 Q And how much tixqe dig it actually take?
;‘ o ‘ - _:03: rsL A I believe from July Bth to July 31st would be
- ; i - ’ § i6 || roughly ﬁwents}#i:hfée or t:wenty-four days,
‘ " ' 7 Q Mr. cox, between the time of the fire, or after the
; . 18 || time of the fire, diqg you in any way ﬁry to reestablish your
: . 19 | records?
4 20 A Reestablish them?
21 0 Yes,
o 22 A What we could get back that wasn't completely fire
23 fdamaged, You know, or illegibly smoke damaged, it is pretty
- 24 flhard to tell, You know, just what records yoy lost because




. pes

sid morrish reporting service

87501

General Court Reporting Service
Phone (505) 982-9212

825 Calle Mejiu, No. 122, Santa Fe, New Mexico

10

1

12
13

14

15
16
17
18
19
20
21
22
23

24

25

Page

107

and advised them on sometime in March or‘Apr11 that we had
had the fire and had lost‘all ovr correspondence in regards to
N.ﬂ‘ 8ix eight five two and would they send us the sundry
report forms. |

Q- That was two months after the fire?

A Yes, sir, two months after the fire.

Q An earlier exhibit shows that you were attéﬁpting

to salvage scme of your records by’having smoke damage, whatev4
they 4o to documents to remove the smoke and make them legible,
What else were you doing between that time and the time that
you cormenced the well?

A We were\drilling six wells.

@  And operating, I believe you testified on the cross

nexamination, some twenty wells?
A Right.

Q And you had a maximum of three employees in the

whole time?
A Yes, sir.
MR. DAY: Thank you, Mr. Cox.
MR. RAMEY: Any other questions of the witness?
Mr. Buell?

FUKRTHER CROSS EXAMINATION

-

BY MR, b. BUELL:

1) Mr. Cox, you aren't testifying that you completely

X
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forgot that the commission issued an crder after your May 23xd,
1973 case?
A No, I knew I had permission to deviate and run a

survey, I know I didn't have any jdea it w.2 a multi-shot.

Q Your memory just falled as to what was in the
order?

A Yes, sir.

Q Certainiy you realize with a telephone call to the
‘Commission or your attorney here in Santa Fe you could have
gotten a completé new copy of the crder?

A I imagine I couid have, Mr. Buell, there are a lot
of things that I imagine I could do.

MR. G. BUELL: Thank you, Mr. Cox.

MR. RAMEY: Any other questions of the witness?

CROSS EXAMINATION

BY Mﬁ. LUCERO:

Q Mr. Cox, with respect to thét plat attached to
Exhil'it Eleven wgere you have it, I believe, shaded in yellow,
the prospective area. |

A Yasg, sir.

Q How were the”bumer 1imits of that prospective area
on the east and west sides determined?

A‘ I just drew them tn. ‘You know, I felt like it would

fall somewhare in through thgre;
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Q - Did you use any geolcgic data available to you to

determine these outer limits?

A Well, the only thing I was using frcm a geological
standpoint was that to the';orth was the fatter part of the:
reef and that was the direction of which if I was<going to
encounter production that would be the'mbre favorable area.

| MR. LUCERO: I have no further questions.

MR. RAMEY: Any other questions?

MR. DAY: Mr. Cox, have you ever been in thig
position before, about goihg to any commiésion in violation
of any drilling permit?

MR. COX: No.

" MR, DAY: 1In all of your experience and history of

driliing wells?

-1 MR, CO{: No.

MR. DAY: Thank you,

MR, ZAMEY: Any other questions? The witness may
be ex~used.

MR. COX: Thank you.

(TBEREUPON, the witness was excused.)

under which I first commenced examination, this will end my
diract examination and testimony proffered to the Commission
concerniﬁg the circumstances of the drilling of the well

under the drilling permit. We would reserve the right to

MR. DAY: If the Commission please, on the premises

I
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recall our witness in 1abuttal.

MR, RAMEY: Do you antilcipate putting any witnesses

on other than those you have subpoened?

MR. DAY: I have 1ot subpoened any, sir.

MR, RAMEY: Mr, Buell, didn't you request it?

MR. S. BUELL: I think those witnesses, Mr. Ramey,
ge to the geology and4éh;ineering involved, which hopefully
will be the subject matter of another session.

MR. NUTTER: Mr. Ramey, Y wonder 1if I could have
Mr, Cox back on éhe stand just a minute to clarify a couple
of points in the well file?

Mr. Cox, I wonder if I can clarify a couple of
poinfs in the well file with you?

(THEREUPQN, the witness was recalled.)

MK, S. BUELL: Take the'wiﬁness stand.

CROSS EXAMINATION

BY MR. NUTTER:
Q. Mr. Cox, on July 8th, 1975; you filed with the USGS

a Form 9331, which was a notice of intention to repair a
well and ¢ that 9331 you stated, opefationa as described

in sundry notices and report forms dated July 19, 1973 were
commenced July 8th, 1975. Now, on July 19th; 1973 when vou
filed this 9331, you stated you were going to move in, pull
the casing, plug back and set the whipstock and point five,

directionally drill seven and seven-eighths-inch hole in
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accordance with Order Number R-~4561 of the New Mexico 0il
Conservatibn Commission. Now, apparently on July 8th éf '75
when you filed thé 9331 and stated that the work that you
declared that you were going to do in 1973 would now be done
in July of '75. You apparently had reference to this same
form, did you have this form in your poséession?
| A Yes, 8ir, the USGS sent it to me. They sent me the

last éundry report forms. |

Q They sent you a new copy of this?

A = Yeah, |

Q Well, when you had this form in your hand it made
reference to Order Number R-4561 and stated that the hole was
going to be drilled in accordance with that Order. You
rgalize that there must be some conditions or texms in the
Order if you are going to drill it in accordance with it?

A Well, yes, as I said, my mémory ~~ in my memory I
hadwto run a survey to show my bottom-hole location and I
had permission to deviate the well off to the north, That is
to the best of my memory. V

Q It also in July of '73 in the form which you had
received a cop? of back frcwm the USGS, said that you would
run a multi-shot deviation survey, now you were aware of that,
of course?

A No, sir, I didn't know the difference between a

multi~-shot and a single shot. They instructed me that we had

|
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to run a single shot on the way down to control the deviation
§f the hole and make changes in our whipstock. I didn't know
the technological differencé between a éingle and a ﬁﬁiti-
shot survey. The survey was a bottom-hole survey, as far as
I was concerned.

0 Well, now, when the USGS furnished us a copy of

the forms that were attached, they furnished us a copy of
the Order. They didn't-furnish you with a copy of the Order,
they furnished us with a copy of our own Order but when they
sent you a form they didn't send you a copy of our Order?
A No, sir, they 4id not.
MR, DAY: Mr. MNutter, what Order is that that was
attached?
W ' MR. NUTTER: A copy of the original Order that
authorized the deviation, R-4561.
MR, DAY: 45617
Q (Mr. Nutter contiruing.) Now, November lst of
1974 you filed with the GS Form 9331 énd they faceived it in
December 17th, 1974 and you stated at that time that you
were unable to acquire a contfactor to perform the planned
whipstock attempt to straighten up the hole. As late as
December of11974 Wwere you still planning to straighten the

hole?

A By straightening the hole our intent, I said, was to

get off tﬁe stub and get out and get away from the area of

e —
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thought was influenced and I guess their idea was to st

Q

gtraighten up the

"to 4rill and bottom it within a hundred fee

location?

A

[4)
x

wp the hole.

Wwhen you filed this and said you were going to

hole, that didn't mean that you were

No.
i B28.

wR. NUTTER: That's all. Thank you.

MR. RAMEY:

MR. DAY: No, sir.

MR. RAMEY: He may be excuged.

(‘THEREUPON, the witress waéypxcused.)

MR. RAMEY: Mr. Buell?

ifty foot area which the engineersl

t of the surface

any furtherx questions of the witness?

|
raighten

going

MR, G. BUELL:

are proceeding under th

testimony relating to the deviation of the hole before we go l

into any other mattexrs?

MR. RAMEY: Y

MR. G. BUELL:

witness, Mr. curxens.

Mr. Ramey,

e fact that w

es, sir.
In that cés

He has one bi

on the wall, if you would like to ta

MR. RAMEY:

should I assume that we

e will have all of the

e then I do have one
g exhibit he needs to put

ke a short recess.

Let's take a five minute recess.

(THEREUPON, the hearing was in recess.)
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”with a B.S. degree in chemical engineering in 1954. Upon
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MR, RAMTY: Mr. Buell, you may proceed.

DANIEL R. CURRENS

called as a witness, having been first duly sworn, was

examined and testified as follows:

DIRECT EXAMINATION

BY MR. G. BUELL:

Q Mr. Currens, wouid‘you state ydur complete name, by

please?

A Daniel R. Currens, Senior Sﬁaff Enginéer, Amoco
Production Company, Houston, Texas.

0 Mr. Currens, I realize you have testified at previouﬂ
Commission hearings and yvour qualifications as a petroleum
engineer are a matter of public record in the Commission files
but in ordef that the ﬁwo Comnmissioners will be acquainted
with vour qualifications, éarticularly as it would affect
the Empire-Abo pool, would you briefly give your educational
background and your work experiénce gince graduation, piease?

A Al) right, sir, I was graduated from Texas A & M

graduation I was employed by what was then Stanolind 01l and
Gas Company, subsequently Pan American Petroleum Corporation,

now Amoco Production Company. I started with that company
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around Odessa, Texas. Subseguently I was in Hobbs, New Mexico,I|

did a tour in the Axrnmy, returned from the Army to oux
District Office in Roswell, New Mexico where I was engaged
primarily in resexvoir engineering work. That would have
been in 1957 and I was there until 1959 and that encompasses
the time of discovery of the Empire-Abeo pool and I d4id
raservolr engineering work on the Empire-Abo pool at that
time. Subsequently, I was in Lubbock, still following
New ﬁexico‘and I was in tﬁerrort Worth Division Office. I
then had assignmehts thera that had to do with operations,
'regervoir engineering, unitization, a variety of things. I
was area engineer in Monahans, Texas, in Brownfield, Texas,
with the engineering responsibility for all producing
operations in those areas. Subsequéntly, I was in Fort Worth
and now in Houston.

MR. G. BUELL: Thank you, Mr. Currens. Are there
any questions witli respect to Mr. Currens' qualifications
as a petroleum engineer? |

MR. RAMEY: VMo, fhe Commisgsion considers him
qualified. .

MR. G. BUELL: Mr. Currens, I bhelieve everyone has
a set of yoﬁr exhibits., Mr. Day, do you have a set?

MR. DAY: Yes, sir.

MR. G. BUELL: In that connection, Mr. pay, if I

un&erstood corréctly this morning, the exhibits that Mr, Cox
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submitted, the DN exhibits, that you said you had a copy and
would make a copy and furnish us, did I ﬁn&éistand-you
correctly?

MR. DAY: Yes, sir.

-MR, G. BUELL: Thank you.

Q. (Mx. G. Bﬁell continuing.) Mr. Currens, turn first
to what has bheen identified as Amoco's Number DN-Ona.

MR. DAY: Mr. Curreins, before you answer, if I may
suggest that maybe this stipulation would expedite the |
hearing greatly. We will stiﬁulate‘that the Cox well is
bottomed eight'feet from the west line and fifty-eight feet
from the north line of the Cox lease. Will that expedite
matters?

MR. G. EUELL: I think that it should shorxrten matterJ

some, Mr, Commissioners, and I appreciate the stipulation.

MR. DAY: May I further offer another stipulation.

\k

et
AP

<
P —

I believe Arco ran a survey, a surface survey and the
location is three hundred And thirty feet from one line and /;
three hundred and thirty-one from the other and I so tender
that stipulation. A
MR. G. BUELL: That is my recollection of the on-the~
ground survey and Amoco would so stipulate to it.
MR, DAY: Arco?

MR. HINKLE: I stipulate except as to where the

well is bottomed thers. There could be an error as ;ai as “

N
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1}l some error thexe but ve will stipulate that the survey shows ]
2 Il that.
% 3 MR. G. BUELL: I want the racord to clearly reflect
4 || that ﬁhat ig all I'm stipulating to in régard to the surface

e T N 5 || survey..

6 MR. DAY: Well, to the surface survey you stipulate
i and everybody so stipulates. As to the location of tlie well,
8 | as I understood Mr. Hinkle, he is stipulating that the well

9 || survey shows thaﬁ it is bottémed there.

10 MR, HINKLE: That's right, but there may be an

11 || error in the survey and I think maybe Eastman's witnesses

12 | might testify that there could be some deviation, an error,

13 a percentage of error where it could be bottomed over the 1eas%

Phone (505) 982-9212

14| 1ine, as far as that ques.

15 MR. DAY: Does Amoco then stipulate that the survey

sid morrish reporting service
General Court Reporting Service
825 Calle Mejia, No. 122, Santa Fe, New Mexico 87501

16 |l shows the well bottomed where it is subject to the conditions

17|l of Arco, do you agree with Arco?

18 MR. G. BUELL: I'm going to have Mr. Currens so f
19| testify.

20 MR, DAY: So this is stipulated?

2 MR. G. BUELL: It's stronger than a stipulation, it

22 | will be through the sworn testimony of our witness.
23 MR. DAY: Well, I was hoping to abort some testimony
24 ) which would not be nece Isaxy in that area when you get to the

5 | meat of it.
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MR, G, BUELL: I'm a firm believer in reducing all

of the surplus time that we can but this is an important case,

owners in the Empire-~Abo unit. For that reason encumhent uponﬁ
I would be derxelict if I didn't’make a full case before you
two gentlem;n and I intend to make a ful; case. I will save
all the time I possibly can but unless you set me down that

is my intention and I think you gentlemen deserve it.

FMR. LUCERO: I think the guestion before ué now is,
do you stiéulate or not., If you don't, proceed; if you do,
whj justrstipulate, or are you going to go ahead with 1¢?

MR. HINKLE: BAs to the surface location, we do, Qéé,
sir,

MR, G. BUELL: Yes, sir, the surface location. ‘

MR, RAMEY: But you do not stipulate that the well !
is bottomed on the lease?

MR. HINKLE: My idea is that there could be a
percéntage of errox, reyardless of where the map or plat shows
it to be bottomed. It could be bottomed otherwise and I ”
think the testimony of Eastman will so show that.

MR. RAMEY: Mr. Ruell, you may proceed and take as
much ti%e as you need.

MR. G. BUELL: Actually in our testirony we go a

little further than the testimony I am about to elicit £from

Mr. Currens, Unless he surprises me, his testimony will be
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1 || that with a well only nine feet from our lease line,
2 || from a reservolr engineering standpoint, it is completely
3|l immaterial insofar as violating correlative rights whether

4| 1t is nine feet from our line or nine feet over onto your

?f é - = 5 I property.
. : 6 MR. RAMEY: Please(proceed.
} - é\“ | 7 Q (Mr. G. Buell continuing.) Mr. Currens, would you
?”” ',"- é‘” 8 | direct our aE}ention, please, to what has been identified as

9 || Amoco's Exhibit DN Number One?

10 A Yes, 3ir.
’ 1 Q.  What is that exhibit?
. 12 A Exhibit DN-One is a plat of the area of +the Empire-

13 || Abo pool and other wells tkat were drilled in the area of the

Phone (505) 982-9212

14 || Cox Federal lease. It shows a portion of Eddy County, New

sid morrish reporting service
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825 Calle Mejia, No. 122, Santa Fe, New Mexico 87501

15‘ Mexico, the Section 12 that is in the southeast corner of
16 || the exhibit is labeled, you will note at the top of it, Cox

17 || US EA. That simply shows the location of the original Aztec,

18 surfacé location of the original Aztec EA 1, which was
:_—— ; 19 || subseguent to the Cox EA 1 and the Cdx FA 2, Empire~Abo wells,
| 20’ both producers and dry holes in the area and some other wells
21 || that were drilled in the area. It is_gn orientation plat,
e ~22 || e what it is,
23 0 In that connection, Mr. Currens, in that some of
24 || the offsetting properties to Mr. Cox's Federal EA 1eése are

25 || within the Empire-Abo unit and in the past hearings we have

~
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been referrxring to the wells by theixr o0ld lease name and then
some referred to them by their unit designation. Does not
this orientation map show the old lease designation as well as

the unit‘designation for the wells in and around Mr. Cox's

lease?
A Yes, it does.
Q S0 with this map we can locate a well whether it

-

is called by its old designation or the unit designation?

A Yes, sir.

Q Do you have any other comments on th?t,?*hibit' Mr.
Currens?

A No, sir, I don't believe so.

MR. DAY: If the Commission please, may I have
the witness on voir dire on this exhibit?

MR. RAMEY: Yes, you méy.

MR. DAY: Thank you.

Mr. Currens, referring to what has been marked as
‘Amoco DN-One, yocu have shown various wells in various sections
are these all of the wells that are presently on these locatio
is it not true that some inside locations have been made?

MR. CURRENS: As far as I know these are ali of the
wells on these locations.

MR, DAY: You are not aware of any wells that have
been‘drilled inside of thase perimeters and completed.

MR. CURRENS: Taken from basge map records we have

.

b
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1 in our office I don't have them spotted, no, sir.

2 MR, DAY: All right, thank you.
s 7 3 : MR. RAMEY: Is that all, Mr. Day?
4 MR, CURRENS: Unless I inadyertently overlooked

one, to the best of my’ knowledge that is correct.

(@]

” | 6 MR. DAY: To the best of your knowledge?
H 7 MR, “"URRENS: Yes, sir.
' 'P: 8 | MR. DAY: But you could have overlooked some?
o ) s 5 9 MR. CURRENS: That's possible.
. o 5 .
rrrrr ] “ gg | 10! MR. G. BUELL: In that connection, Mr. Commissioners
| fg ;é%é 131"' we were as-ca:eful as possible in preparing this map but
! £ g’%g 12| since it isn't a substantive map, it is more or less an
- B §§§§ 13 orient;atior; map to help you and others keep up with the
. i,f ggfé 14 | progress of the hearing, it is conceivablz that we've
N O'p . .
) ‘: B -; ;f) 15 | overlooked one but we don't think we did.
- he “ 3 16 Are you through, Mr. Day?
QL; 17 MR. DAY: Yes, thank you.
‘i‘?-i i8 Q {(Mr. G. Buell continuing.) Mr. Currens, if you
& 19 | have no other conmlent;s on Amoco's Exhibit DN Number One, would
. ii 20 | 'you turn your attention, please, io what has been identified
' 21 | as Amoco's Exhibit DN Number Two. I believe in addition to
e 22 | giving eveiryone of interest a smaller version of this exhibit,
. 23 | you have on the wall for ease in discussing it, a larger
24 || exhibit? |
o 25 . Yesg, sir. On the wall is a large copy of what
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has been marked as Amoco's Exhibit DN-Two, reduced coplies of
that, which are simply shot down copies of the base from
which this was made, tbosewthat have been distributed.

This exhibitbreflects the surface location.

0. Pardoﬁ’me, Mr. Currens, would you explain what the
border of the exhibit reflects before we go into the surface
location of the Number 1 Well?

A All right, sir, this exhibit has a red border around
‘it which i3 the depiction of the eighty-acre unit.

0 Forty acre.

A Forty-acre unit, pardon me. The forty-acre unit
on which this well was drilled. Forty-acre state-wide rules,
which are forty acre applied to the Empire-Abo and the
drilling unit is forty acres and this is to scale, showing
forty acres on the scale.- It is noted down in the lower
right-hand corner of the exhibit.

0 All right, sir, so when we are 1ooking at this
exhibit, we are looking at the forty-acre unit upon which the "
well on Mr. Cox's Federal EA is located?
A Yes, sir.

o All right; sir, would you go ahead, please?

A It shows in the northwest quarter of the exhibit,
thé surface location of the Cox EA Federal Number 1 as three

hundred and thirty--one feet from the north and three hundred
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westerly trending, a blue line with a number of dots on it.

On out, taking the south fork of the blue line, the location

of the bottom-hole of the original Aztec EA Federal 1, with
its bottom~hole location shown as being twenty-two point six,
five feet south and a hundrcd and seventy-one point eight,
seven feet west of the surface location, and its true vertical
depth, measured depéh and the closure.

Noﬁ, cur data that are taken from the Eastman aurvey,
which was submitted in the May 1973 hearing on the drilling
permit aid the directional deviation order on this well --

Q Before we get into that, let me ask you this: Is
the surface location of the Number 1 Well three thirty and
three thirty-one from the north and the west lines as c¢lose
as a well could be located in that northwest quarter of the
forty-acre unit without an exception from the Commission?

B Yes, sir. Well, three thirty, three thirty would
be the closest, yes, sir. | ¢ |

0 Eliminating the one foot?

o All‘right, sir, wonuld that put that well, the
surface locatién, in the center of the northwgst tén acres of
this forty-acre anit?

A Yes, sir.

0 All right, sir, now what else have ycu shown on

this exhibit?
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A, Showﬁ as a cirecle, it's marked as a one-hundred-foot
radius around the surface location of Number 1, it's a blue
line, it's a blue circle that represents the one-hundred-foot
radius that was granted as the tolerance in the order that
was issued on directional drilling on this well.

0. That 1s the area that the Commission authorized
Mr. Cox to directionally drill and control and bottom his
well within that hundred-foot radius?

A Yes, sir.

Okay, again starting aﬁ the surface location and
coming out to where the blue line that moves to the west
forks and taking the northwest fork of that blue line, the one
that moves up to the north, that's a trace of the data supplieA
at the October hearing from Eastman records and their computa-
tion of the directional survey that was run on the neﬁ deviate#
hoie, the directionally driiled hole.

That bottom-hole location is shown as north two
hundred and sixty-eight point five, six and west three hundred

and twenty peint five, nine feet, with respect to the surface

cr
()]

hows the measured depth, true vertical depth anﬂ
the closure.
Q So really what we have here is a composite of the

diréctional surveys run on the old Number 1 hole which is

drilled, randomly drilled, that is the lower more directional

survey and then the upper most is the one that runs to the
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noxrthwest, is ‘the Airectional gurvey on the directicnally

drilled and controlled deviated hole by Mr. cox?

2
3 p _ Yes, sir. s
0. aAll right, gir, now we got into some testimony

this morning with regard to the number of pyna-Drill runs
that were made. po you, on this exhibit, reflect the

occurrence of any Dyna—Drill runs?

8 A ves, 8ir, I do.
9 0 yow have you done this?
10 By red arrows I have marked five places where the

11“ Dyna?D:ill was put in the hole initially at that sﬁot, afterxr
12 || the well was kickédﬂoff and got -- %O kick off, actually to

13 || get the girst kick off and the directional arilling. You will
14 recallsin this morning's testimony there was sone diffiéulty
15 {| in their initial attempt to gidetrack the old hole, the

16 || plug failed and so OB. rhese are those Dyna-Drill runs after

17 1 the new 2lug was set and kxicked off, a8 B 3 understand the
18 || arilling records.
i9 0 wa, that is the confusion petween the five and

20 I} the seven. The two were run pefore they ever got out of

21 | the old hole. (ne time, I pelieve the records shov because “

22 || the plug failed, the other time they nad a casing part?
23 M Yes, sir, that's the way 1 read the drilling reports
24 || on the well.

25 o So the way ynu gstudied the drilling reporﬁs, there

Sy
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were seven pyna-Drill runs in this well?

A That'e the way 1 understand the arilling report.

Q But only five that were meaningful from the

gtandpoint of deviating it and directionally controlling it?

A Yes, sirx.

Q Then you have shown those five there?

A Yes, 8ir.

0 Do you have any other comments about that?

A No, sir, I Son‘t believe 80O.

0 All right, gir, let me ask you this while we are
1looking At this exhibit and I will ask you this based on \

ynur experience as a reservoixr engineer. Fronm the gtandpoint

‘of the jocation of this well, nine feet east of our property
1ine, from the standpoint of vioclating the correlative rights

of the owners of interest west of Mr. cox's line, our interest

-

does it make any difference whether this well is nine feet

from our line, on Mr. Cox's lease or nine feet fyom our line,

on the ingide of our iease?
N
A For all pracd

s

T,
Lypricposes, from the reservolr

standpoint, no, it doe;ﬁvt.

g = With a well completed at that location, in your
opinion as a reservoir engineer, does it violate the correlati
rights of the offset owners who are only nine feet away?

A. Yes, sir, i+ would.

Q' All right, sir, do you have any other comments in




N
[V

sid morrish rzporting service

87501

General Court Reporting Service

825 Calle Mejia, No. 122, Santa Fe, New Mexico

Phone (5/)5) 982-9212

10
11
12
13
14
15
16
17
18
19
20
21

22

24

25

Pag_e 127

that reqgard?

A No. gir, I don't.

Q All right, will you turh now, please, to what has
been identified as Amoco's Exhibit DN Number Three, what is
that exhibit?

A Exhibit DN Number Three is taken from page two of
the Cox Exhibit Elcven that was discussed earlier in this
hearing today, the Exhibit Eleven from the November 19th,
1975 hearipg.

Q And on that exhibit, at my request, have added some
additional data?

A Yeé; gsir, that is correct.,v

Q One thing that I asked you to add and I asked'you to
add it in red, is the one-hundred-foot radius circle, the
target area permitted Mr. Cox by this Commission's order, have
you done that?

A Yes, sir, I have.

Q Let me ask you this: Does that show that even if
Mr. Cox's orders had gotten to the proper people and had been
followed, would\the well have been completed within the
hundred~foot circle?

A, No, sir, i£ would not as‘I undersgstand the orders
+:at he gave, it would not. i |

‘\Q All right, sir, 4id I not also ask you, based on

Mr. Cox's testimony on page seven of the November 19th, 1975
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hearing, and I'l)l read it once more so the record will be
clear.

{Reading.) We were intending to go north-northeast,
taking off from our point about eighty-five feet west of our
surface location and bottom the well somewhere bétween a
hundred and fifty feet north of our surface location and
eighty to a hundred feet westfbf our surface location. (End
of reading.)

At my direction have you scaled on this plat those

'footages that Mr. Cox testified on November 19th, 1275, was

his actual, tfue intent with regard to deviating this well?

A Yes, sir, I have.

Q How have you shown that on this exhibit?

A It is shbwn by a short, brown line that is pointed
to by a red arrow.

Q All right, sir, now that scaled off does not even
fall within his prospective area as reflected on this plat?

A No, sir, it does not.

Q The testimony that I just read and the footages
represented by that brown -- vhy is that such a long mark
thefe?

A Well, it's representing twenty feet. The testimony
was that he wanted to be a hundred and fifty feet north and
eighty to a hundred feet west of the.surface location. |

K I see, so it is a finite point on the hundred and

|

|
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fifty feet north?

a Yes, éir.

1) i But to cover the eighty to a hundred feet you had "
to have a line that is twenty feet long? |

A Yes, sir.

Q | All right, six, now ghat does not fall within his
prospective area that he presented on the Same date, November /
19th, 1975, does it?

A No, sir. it doesn'it.

0 All right, sir, now I'm going to direct your
atteation back to Amoco's Exhibit DN Number Two for a moment.
I'm going to read, and counsel I'm reading from the transcript
of May 23rd, 1973,‘£he testimony of Mr. Cox right at the top
of paée nine.

(Reading.) We are petitioning the Commission to
be allowed to retrieve the casing down to the depth of
approximately fofty-two hundred feet, set a plug; sidetrack

the hole by means of a motor drill because the angle is so

slight a whipstock would be impossible to attempt that with "

§< .

and try and restore the hole as near to vertical as mechanicalJ
possible and to test the Abé?formaéion in a virgin hole. {End
of reading.f‘~

On our DN Number Two exhibit, can you find the
depth of forty-two hundred feet on old hole Number 1?

A Yes, sir.
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Q A Now, if Mr. Cox had done what he gwore to the
Commission he wanted to do and kicked off at that point,
returned the well to Qertical, drilled a straight hole, would
he have bgen within che hundred-foot radius permitted by
the Commission's Order? |

A Yes, sir.

0 All right, sir, now I'm going to read from the
same transcript, the testimony of Mr. Alspaw, Mr. Cox's
consulting eéngineer as to what he thought Mr. Cox wanted to
d¢c and I'm reading from the bottom of page foﬁrteen, Mr. Day.

MR, DAQQ Who is testifying?

MR. G. BUELL: Mr., Alspaw, Mr, Cox's consulting
engineer who was grasacnted as Mr. Cox's,witﬁesa at the May '73!
hearing.

Q (Mr. G. Buell continuing.) (Reading.) Our objectivgq
H;re was, of course, to kick the well off by controlling
the weight on the bit return and returning it to the
vertical and bottom the well out in aylocation within close
proximity of the Number 20 that we see here on the deviation
survey. I believe that is about four thousand to forty-two
hundred feet, (End of reading.)

First, can you locate on the directional survey of
the old‘hole the depth of four thousand to forty-two
hundred feet?

A On the directional survey in old hole 1, one of the
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1] points was four thousand feet, one of the points was forty-

2 | two hundred feet of the place where the directional shots

ffy ‘ 3 || were taken.

:{ 4 Q That shot péint 20, is that what you are referring

ééj 5| to?

§w~ . 6 A No, actually four thousand feet is shot point 20,
.é;“ | 7| forty-two hundred is shot point 21. Shot point 20 is four

8 I thousand feet.

. e g e Q Go to the Exhibit DN Number Two and see if you can
5 @ @ ‘ ; :
B 'é .g 10 | locate on the survey depicted there, of the 0ld hole, either
-, B g &2 | L N
o N uoéis 11 | four thousand or forty-two hundred feet?
- B8 ‘
" g;‘;g 12 AL Well, they are both shown.
" -: 343 13 Q Well, actually Mr. Cox said he wanted to kick out
-
. k- (§z°a'% 14 ; -
il 554 at foIty-LWwo nundGred feec’t
P gds »
¥ W t e E % 15 a. '.'..-'eS' sirs
P w0 :
v &4 -
15 16 Q All right, let's look at four thousand.
Q;; 17“ A All right, sir, that is the next point toc the east
18 | of the forty-two hundred point.
i q | |
o 19 Q If the testimony of Mr., Alspaw h»d been followed
, ;’ 20 || and they kicked out there, drilled a straigat hole, would that
21 | hole have beer bottomed within the permissive limits of the
- 22 |} commission's hundred-foot radius target area?
B 23 A Yes, sir.
74 Q Do you have anything else you care to add at this
T % || time, Mr. Currens?
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1 A I think not,
,w 2 MR. G. BUELL: If it please the Commission, that's
- : 3 flall we have by way of direct of My, Currens,
o - ' 5T 4 : We would 1like to offer Amoco's Exhibits pn Number One
: w 5 [[through DN Number Thrée_. Inclusivs,
o 6 MR. RAMEY: Without objection the exhibits will
- ) 7 lba accepted,
- ?‘ .
: 8 (THEREUPON + Amoco's Exhibitsg Number DN-One
1 3 9 through DN—'i'hree, inclusive » Were admittegd
P § E 10 into evidence,)
i S s
A $=
. ié;s 1 MR, RAMEY. Any questions of the witness?
! - §§‘§§ 12 MR. DAY: Mr, -Hinkle?
¢ gz om MR. HTNEr=: 45, gir.
Do KT .8
P E§sa 14
t L ©5q
’ Eog )
-~ % i5 CROSS EXAMINATION
. |
;= 8 16 [[BY MR, pay,
- 17 Q Mr. Currens, 1 geenm to recall from the earlier
'8 |hearing that you hag an exhibit similar o this but you
o 19 1didn't have all of this blank space on there and you hava
L ( S 20 ladded this since?
21 A Yes, sir, that is correct.
o 22 Q Have you testifjeq before a conservation commission
2 Ibefore?
44 Yes, sir,
25 o Have you appeared with Mr. Buell before on thege
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’ X 1 || hearings? | i
. 2 A Yes, sir.
‘ ) - 3 Q Would you venture to estimate how many times you
M 4 |l have been a witness?
« . E ” 51 A It would be an estimate, certainly, perhaps in |
| ﬂ - 6| £fifty matters.
7| Q Now. you testified that you took this from Eastman's
) — 8 || records and when was that, has it been put into the record
’ g S that you examineéd them? —
< ) : '% g 10 A Well, I ‘have two directional surveys that are
) ‘ ] éégg 11 || depicted here. One i3 on the o0ld hole Number 1. It was‘
ST ‘§§‘§§ 12| dated February 27, 1973 and it was an exhibit at the May °73
. Esag
; 1 a2 13 | hearing.
o I gog%“' 4 Q Now, the other one which ycu overlayed and took
" - ',:, g 15| from Eastman, when was that?
o Q
3 16 A That was the one dated July Bth, 1975. It was
o 17 | entered in the October 1975 hearing. You will recall, perhaps,
18 | there were two sntered there. This is the one that uses the
) 19 | radius of curvature method of calculation which was the one
L 20 | I recall that Mr. Cox wanted.
2 0. I guestion whether you took the Eastman records and
- , ’ - % the Eastman records you got from the October '75 hearing?
-3 A 'fhe October '75 hearing and the May '73 hearing.
24 Q No, sir, I'm talking about the Eastma;n records. Did
%5 || pastman introduce records in February of '73 too? L
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b 1 A From the Exhibit of the Eastman survey, T recall
H 21l this as being Cox 's Exhibit Three.
L ' . | 3 Q I'm getting confused,
4 A I'm sorry.
N a» : 7 5 Q No, it's my fault. Where you are now showing the
£ | : a S| well as being bottomed?
Nf . » 7 A Yes, air.
| rj 8 ’Q. That information you took £rom records that were
v “ . g 9| submitted in the October '75 hearing?
S E .,'g 10 A Yes, sir.
=13 S 3 it ’ ; -
. d i %°‘if§ » Q All right, those were Eastman records?
;; ; !li g“ggg 12 A As Cox's Exhibit Number Three and Eastman --
,. ‘ éégg 13 Q They were Eastman records?
i : | .§ géﬁ 14 A It says submitted by Eastman Whipstock, Inc. on
< ' .- % 15| the top of it.
- 2 16 | Q From your reviewing that data of Eastman's, do you
‘_ 7] £ind that the well bottomed on the Cox lease?
18 A Yes, sir, I have simply plotted the information
- 19 ] they have and it shows that ylocation.
20 -Q. Incidentally, as I ﬁnderstand your testimony, you
21 are statlang that for the purposes of your case concerning
22§l sorrelative rights, it would make no difference whether the
23| well is bottomed on the Cox lease or across the lease line?
24 A I have stated sir, that --
% 0  I'm sorry, Mr. Currens, could you anéwer yes, or no?
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2] ‘ Page
By 1 A Would you repeat the question, please?
iz“ 2 MR. DAY: Would you read it back, please, Mr. Report##
gi - | ;,; | 3 : (THEREUPON, the last question was read ﬂ
B ;:;; 4 , back by‘the Reporter.)
w;gﬁ 5 Q {Mr, Day continuing.) Can you answer that yes or g
I "i;»ﬁ RS no, mMr. Currimns?
?;;  ’>v :g;: 7 A That was not my testimony.
; o o

e 8 o What difference does it make to you in correlative

¢ | rights where the well is bottomed, whether or not on the Cox

K
ing service

10“ lease where'you have shown it or acréﬁs the lease liﬂé onto

11 || another lease by the same amount of feet?

3
&
8
*?
3=
§3a
w8 ,
: g‘gag 12 A My testimony was that from a reservoir engineering
pos :P QSEA
Dot [ 3-4]
: il 23§:§ 13 || standpoint, from the way that a reservoir would see this hole,
- H £ 85 :
i 7 Eiax 14 || Lf it were bottomed nine feet sast of ths laaza lina or nine
+ ’ i» ° v.§
o s 15 || feet west of the lease line, from a reservoir engineering
]
QO
8 16 | standpoint it is not of particular significance.
17 Q And that do2s not go to correlative rights, or it
13* does?
19 A Yes, sir, it does from the standpoint that being

. ¢ el g
i AR SO S
8i

20 | only nine feet, there is certainly a violation of correlative |
21 || rights.

22 MR. DAY: Mr. Rzporter, would you go back to the
23 || question asked the witness by Mr. Guy Buell regarxding the
24 ‘bottoming of the well as to what difference it makes to

25 || correlative rights. I may be confused in what the record says
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1 but I would like to have that testimony reviewed, please?

S e 2 (THEREUPON, the heafing was in recess.) '
4 ' . 3 MR. RAMEY: The hearing will please céme to order.
t 4 . Mr, pay, continue, please.
ifﬁ 5 MR. DAY: Thank you. Mr. Reporter, will you now
. 6 | read back the guestion and answer and gussticn and anawer that
k;;; .-, "55‘” 7 | you have now located?
;»@:v~? - 'ify 8 : MR. REPORTER: (Reading.) Question: All right, sir,
| | ? - 3 91 let me ask you this éhile we are lpoking,at this exhibit and
; g It
_ f“‘ -g Tg 10 I will ask you this based on your'experiénce 38 a reservoir
| « i:;i;ég >11 engineer. From the standpoint of the location of this well,
. T S Z ~ é;gg% 12 | nine feet east of our prbperty line, from the standpoint of
i ‘ - E’gg% 1:: violating the correlative rights of the owners of interest
» O &5
- . ’M 'g EEE 14 || west of Mr. Cox's line, our intefests, does it make any
: f';‘ §0§ 15 | difference whether this well is nine feet frqm our line, on
! . é 16| Mr. Cox's lease or nine feet from our line, én the inside of

17 | our lease?
18 Answer: For all practical purposes, from the
15/ reservoir standpoint, no, it doesn't.
20 |t Question: With a well completed at that location,
21 || in your opinion as a reservolr engineer, does it violate
- 22 the-correlative rights of the offset owners who are only
23 i nine feet away?
24 Answer: ‘Yes, sir, it would. (End of reading.)'

- 25 MR. DAY: All right, thank you.
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41 (Mr. Day continuing.) Mr. Currens, are those your
correct answers and are those your true #nswers to those
questions? (

A Yes, sir.

Q You have shown onfthis exhibit, three Dyna-Drills,
you are aware that it has %een stipulated that a tot#l of
seven Dyna-tools weré used?

A I have shown on this exhibit five places that it
was run.

Q 1 That's nct my guestion, Mr. Currens. You are aware
that there was a stipulation esarlier with your client that
there were seven_that were used, but:you first said that
your exhibit showed three and it does show three and I'm
asking you if you are aware of the stipulation that was made
this morning?

A Well, the exhibit shows five, sir.

Q All right, two plus three, 6kay, thank you. You
are awa?e that it has been stipulated that seven Dyna-Drills
were used?.

A Yes, sir. I discussed that in my testimony.

MR, PAY: Thank you, that's all I have.
MR. RAMEY: Any other guestions of the witness?l
Mr. Stamets? ‘

CROSS EXAMINATION

BY MR. STAMETS:
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_ b 1 Q Mr. Currens, assuming now that there were no
2 || spacing requirementg of the 0il Conservation Commission and

3 | money was not an object to protect the rights of the interest

;U 4 | owners under the forty acres offsetting Mr. Cox's acreage to
;@ 5 the west, that's labeled M-16 on Exhibit DN Numnber One, would
6 || you have to drill a weliﬁnine feet or an equal distance away
o f from the east line of that forty acre tract?

e - E, 8 VA That would afford an opportunity for compensating

9 | drainage and protection of correlative rights, yes, sir, itr

10 | would.

1i o What about the former Gulf B lease, Number L-16
12| jmmediately to the north of the M-16, would the same thing

13 be true there?

Phone (505) 982-9212

14 A Some additional well would be required there for
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15 || compensation to that particular forty acres too, yes, sir.

i
[

16 0 And what about L-17 then to the east?

j 7 A To the north?
18 Q To the sast of L-1§,
e 13 A Yes, there would need to be another similarly

20 || 1ocated well with respect to the Cox well to afford --

21 0 What you would wind up with, under those conditions,
22 | would be four wells located within approximately one hundred
23 ) feet of one another?

24 A Yes, sir, essentially.

5 0 Now, in your opinion, knowing the Empire-Abo
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resarvoir, do you feel that the addition of three more wells

in this field at the approximate locations that we have talked

about here, do you feel that would recover any significant
ambunt of additional oil from the Empire-Abo pooi, enough to,’
say, cover the cost of drilling three additional wells?

A No, sir, I do not believe 1t would.

Q Would that in your opinion constitute economic waste?|

A Yes, sir, it would.
R Now,/)f’all four of these, the real well we have
here ;;anéﬁéﬂihree hypothetical wells, were produced at that
point within a hundred feet of one another, could reservoir

damage occur or, say, water influx or gas-oil ratio problems

'ocour that would actually result in reduced recoveryAin that

h area of the reservoir and possibly waste?

A It could, ves, sir.
MR. STAMETS: No other questions.

MR. KAMEY: Mr. Day?

FURTHER CROSS EXAMINATION

BY MR. DAY:

0 Mr. Currens, you are avare in your experience that
in adjusting of corrglative rights, infringing wells have
been penalized of their production thiough their allowable?

A Yes, sir.

MR, DAY: Trank you,

|
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; = location of that well only nine feet from our line, can yoy
-;f_ 3 think of any effective penalty that the Commission coulq
, g E' apply +o that bottom-hole locatiop nine feat from oy line
i igz;}}' that would make the wel; an ecohomic well Without at the Same
¥ ] §§§§ tine violating our Correlatiye rightg?
: v g” ; - Jfé?%? MR, DAY, If the Commission please, I woulg rather
B ggf:g the wWitnegg Would pe asked what hig °pinion is ang not that
N 5 %§o§‘ that would pe answering for the CommisSion. I &gk that the
| - § questiop be rephrased as to Whethey Or not 5 penalty would

- 19 COmmission. I am objecting to the Uggestion,
20 I MR. G. BUELL . I APologi zg again, The way Mr, Day
21 » I intended to agk it,

ng.}) My, Currens, can you,
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without violating the correlative rights of the offset
owners?
V‘A | ﬁo, sir.“
MR. G. BUELL: That's all.
MR. DAY: No queétiohs.
MR. LUCERO: I have one question.

MR. RAMEY: Mr. Lucero.

CROSS EXAMINATION

BY MR, LUCERO: |

Q@  With respect to this map, DN-Two su_witteq by'Amoco,
north is not shown on this map, are the two directions, the
two lines that are shown thare oriented to a true north as
they would be on the ground?

A Yes, sir, thie is «ha north line of the lease. The
direction north would be the direction of this l1ine that is
marked on the west line. Worth iS‘théhe top of this exhibit,

west is to the left.

f o)
[ 2]
rt
[
o
[
[
(1]
1]
o+
=
»
-

at in general but I'm talking as to

and minutes and the radius that you show.
A sir, it's relééive. I believe it(iérwith respect
to magnetic north as opprsed to trae north: I believe it is

7

magnetic since that is the nature of the surveya that are

run, magnetic north as opposed to true. That is my impression
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B 1|l »f the way the Surveys are run.
] v: 2 " MR. DAY: Mr. Currens, 1 aidn't uriderstand your
N 3| answer to the Commissioner's question. Is that lease line
E 4] a true north and south iine on the left or a true east and
K ;q 5| west line on the top? bpo you know this from a ground survey?
g ;g,: S 6 MR. CURRENS: No, sir, 1 do not know this from a
f T } I 7| ground survey,
‘ : 8 MR. DAY: Thank you. That's al1,
3,, g ' 9 MR. RAMEY: Any further questions of the witness?
A Fs “.;5 101l He may be excused.
| {’ .H iégg n - (THEREUPON, the witness was excused, )
~ = §§§§ 12 MR. DAY: If the Corvaissgion Please, as yoy know
‘ ' §§§§ 13| we have proposed a continuance for the purpose of getting
; ~ s ‘_ .g gff 141 into the raservoir and the communicaticns of the stratum and
- :§°§ 151 we would like to teserve further questions of Mr, Currens if
- :é 16 || he appears at a later hearing, shoulqg it be grantedq. Thank
7] you.
18 MR. G. BUELL, My, Currens will be here,
L_ ) ” , 19 I would like at this time to call Mr. Vickers who
| o ~ 20 has been subpoened.
21 If it please the Commission, I'm going to move as
- 22 rapidly as 1 can. I believe we have a good chance of finishin
M‘ 23 ) before five o'clock and I know that all of us would prefer
24 |




» b

L opm

\ i

N H

N S

v
; oy
- N (=
P o
A o %
2 by Q o
T hd 2
* A
. w o
K ',.' g B
sl £3
° £ i"s; whz
. o
L 8 &g

R ot i &
) - [ 4 Q g.s
Ry L
= 9

P “ Ba g
¢ ¢ - SN
zi, 4 ‘2 g_o:
2 . g =y
) ; # © 54
: 2 g 0o%
: = = E
& b . o
e 2 3
£, % : o5
‘;» u n
g %

Phone (505) 982-9212

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Page 143

R. B. VICKERS

called as a witness, having been first duly sworn, was

examined and testifiéd as follows:

DIRECT EXAMINATION

BY MR, G. BUELL:

Qo Mr. Vickers, you have been subpoeneq to appear today/

have you noct? |
| A Yes.

Q Would you state your complete name, by whom employed,
in what capacity and what location?

A R. B. Vickers, Directional Drilling Engineer or
Supervisor, excuse me, with Eastman Whipstock iﬁ Midland,
Texasﬁ

1) All right, sir, this record reflscts that Eastman
Whipstock was the company that handled the Girectioﬁal
drilling, deviating and control of Mr., Cox's Federai EA
Number 1, you are aware of that?

.3 Yes.

0 Were you the Eastman représ€5£atiVe that handled
the directional drilling and control on this particular job?

B - Yas.

0 You were the Eagtman representative that oxiented
the Dyna-Drill and made the Dyna-Drill runs?

A Yes. ‘
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0 And is a Dyna-Drill another tool, being able to
make a well go in a certain direction?

A Yes, it is.

Q Mr. vickers,AI'm going to direct your attention,
after I show this to counsel, this is Exhibit Three at the
eleven, nineteen, seventy-five hearing. I will identify it as
DN—Fout for the purpose qf this hearing.

MR. DAY: Thank you.

0 (Mr. G. Buell continuing.) Mr. Vickers, I am going
to hand you an exhibit that you testifed from on November 19th,
but before I hand it to you though, I'm going toc show it to
the two Comﬁissioners., It is the only copy we have and I would
like for them to have an idea of what it is. It is Amoco's
Exhibit Three of November 19¢h.. I've identified it today as
Amoco's DN~-Four and let me briefly, we have to handle it
carefully, it is about to come to pieces. Are fou familiar
enough with our Exhibit DN-Fcur that you could briefly state
what it is while the Commissioners are looking at it?

- a1 8 __9 PR,
4 Tlan =1 3

Fi

0 Would you try, please?
A It is a plat of the proposed directional well that
we drew up in our office that containg the direction that the

well was to be deflected and the amount of angle reguired to

0 All right, sir.
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1 A I used it as a working plat while drilling the well

;»i‘ 2 || to plot the picﬁures.

RN

0 Is that the reason it i3 so sdiled and tattered and

W

4| torn, if I may use that expression?

) ;; 5 A Yes, sir.
hhmf,f' o ?yf 6 Qe Mr. Vickers, in directionally deviating and cocntrol-
o ﬂ,;“ 7|l 1ing the direction of a well, is it always necessary that you 3;
’ - coT ‘
%'Lf L 8 || have a target area so that you will know what the objective is
: f,m 3 ¢ | for the bottom-hole location?
. g = | !
g 5 3 10 A Yes, you must have one.
G b O ' .
S D e B '
. & 5 ;UE’EN n Q This is the plat that was given to you for your
P RS
5 §§§% 12l use in directionaily drilling and controlling the Cox well?
s SeaZ _ | H
‘ c T 13 A Yes, sir.
5 - 2 8"1%
A = 3 JE .
. g 52“ 14 Q And up in the upper left-hand corner, which would be!k
T g 3%
o D o g 15 | the extreme northwest portion of this forty-acre tract shown
o 3 3 |
c T g 16 || on our Exhibit Two over there,. it is labeled a target area
!i 17 || and it is a hundred feet square? “
' ,. 12 A Yes, sir.
=~ 19 Q. And right in the middle of that target area is a
{
y 20 || 1ittle circle, what is the significance of the circle that
e h 11
S . 21 || is in the middle of the hundred foot square target area?
. 22 A Well, that 1is the proposed target point for the
. 23 || well from the surface location. : “
, 24 | 1) Do you know of your own knowledae who picked the
- 25 target bottom~hole location or the target area reflectad on
[ o8]
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Page
Exhibit DN-Four?
A No, sir, I 4o not.

Q All right, sir, you do know that this is what was

llgiven to you when you went out to the well to kick the well

out of tha old hole?

A Yes; sir.

Q All right, I think it is obvious by this wear and
tear théf this plat has seen considerable usage, did you have
it with you at all times that yéu were out at the Cox well?

i Yes, sir. A

Q pid you have it unfolded and were using it on the
floor and in and around the well location?

A Yes, sir.

Q. All right, sir, now I noticed from the kick off
point reflécted on DN-Four, youAhavé what appeafs to me to
be the trace of a directional survey, it looks quite similar
to that plotted on Exhibit DN-Two, just behind you there, and
ending up approximately nine feet east éf 6ur lease line?

MR. DAY: May the Commission please, I'm without
the benefit of following the exhibit, may i’either join Mr,
Guy Buell ~-

MR, G. BUELL: Please, Mr. Cay, I realize this is
grossly unfair to you but this is the only one we have.
H MR, DA&: f appreciate that.

Mk. G. BUELL: I don't think it would stand
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reproduction.
| Q {Mr. G. Buell continuing.) Do you remember the
question I asked you?
A You asked me what that trace was, I believe.

Q Yes, sir, is that the trace of a directional survey

vthat we see on -

A That is a plot of the survey pictures as they were
taken as the well was drilled.

Q All right, sir, now I uhdersﬁand that a single-shot
survey was run, is that correct?

A, Yes, sir.

0 Does that meaprthat a directional shot point was
made at each vlace on Exhibit DN-Four, I see a little round
mark, I think they are all identified by footages on our
Exhibit’DN—Two. Does that represent where a single-shot'
directional point was taken?

B Yes, sir.

0. Let me ask you tﬁis: Did you run several of those
single shot points at once and then c¢et a reading on it, or
did you get a reading every tine you ran a single-shot point?

A Well, we got a reading every time we ran it, yes,
we got an additional shot point.

o Mr. Vickers, that was a very awkward question. Let
me try again. I notice that these appear to be about every

csixtv-five feet, a directional shot point?
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1 \ 1 . A. YeS, Sir.
. 2 0 My question was meant to be did you drill, say, four
P 3 or five hundred feet then run a shot po:.nt every sixty-five
i 4 feet in that newly made hole, or 4id you, after you hag drilled
& sixty-five feet, take a shot point?
£
x ~ 6 A After each period there, whatever it was, 8ixty or
7 8ixty-five feet or whatever.
B o 8 0 Any time along the path of thig survey, at any period
| ‘ - g ° of time that you Tan this single shot, you knew and everybody
: @
“ : [+
i B ~§ 1 on the rig floor knew or could have known, the bottom~hole
P 2 gz
x 1
- %o?‘;gg direction that this well was taking?
5 R E s 12
b 8 §dx A Yes, sir,
; 258
ST g f _géé'g 8 1) All right, sir, I kpow YOu can't testify as to
i L g g;_g 14 other people'sg knowledge but diqg you in any way attempt to
E éf 15 make a secret of this plat around the well?
S [ Y 18]
o ; = A No.
L "7 2 You used it could a casual observer or a knowledge~
, ’ s 18 able person tell that thig was your work tool and the targe:
. 19
) e area was your OLbjective?
o 20 MR. DAY: I objéct to that question on that he
2 is testitying as ¢o what other beople might know. We answer
- 2
2 the questions only within the knowledge of the witness,
T 23
— MR. G. BUELL: 7 will withdraw the question, Mr,
24
Ranmey,
Q (Mr. G. Buel: continuing.) a1l right, sir, 4o you
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recall any specific instructions given to you at the well
site‘when you were orienting your Dyna-Drill tool to get out
of the olad Héle?’

A Well, to sidetrack the hole in a direction prescribed
on this plat.

0. | All right, sir, from looking at the survey there

on that plat, your work plat before the Commission or Amoco's

A Yes.

Q All right, sir, irn the interest of time, Mr, Vickers,/
I'm going to just as quicklv as I can, now, we are out of the
hole and we're headad to the northwest, did anyone connected

with Mr. Cox, by that I mean Mr. Ratts or Mr. Cox or anyone,

ever tell you, give you instructiéns, that the target area had ||
been changed from what we see on your work plat, Amoco's
Exhibit DN-Four?

B "No, sir.

Q After you got out of the hole and were well on your

wéy to the northwest, the Pyna-Drill was run again just

below forty-six, seventy-three, almost at a depth of fifty-two|
twenty-seven and the last time at a depth of fifty-eight,

twenty~three, is that correct?

A That is right.

0 Did you make a recommendation to the Cox representat“ve

wa
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on the well at that time as éb the orientation of the Dyna-Dril
A Yes, sir. -

MR; DAY: If it pleaée the c;mmissioners. before
the witness answers, I don't know all of the testimony Mr. Buel
is going into concerning what other people who are not present
at this hearing might have said to Mr. Vickers or not said to
Mr. Vickers. I'm not objecting to the question or the answer,
I'm only pointing out that we may, please, reserve the right
to produce the witness in rebuttal if we get into an area
which I feel that we nced to produce the evidence or testimbny
showing conflict. ”

MR. RAMEY: Yes, I think that would be in order.

MR, DAY: fThenk you.

MR. G. BUELL: ay it please the Commission, TI'm
trying to do this as legaily as I know how from the standpoint

of proper evidence procedure, as well as as rapidly as I can.

b hope I don't cut too many corners off, I'll txry not to.

0 {(Mr. G. Buell continuing.) B2ll right, I believe I
asked you that with respect to the Dyna-Drill run at forty-six
seventy~three. I'll try to ask them in a little more legal
and proper way in regard to the Dbyna-brill run at fifty-two,
twenty~seven. Did you hake a recommendation as to how the
Dyna-bDrill should be oriented on that Dyna-Drill run?

A Yes, sir.

Q Did anyone countermand your recommendations or give

H
H
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you any different instructions?
A No, sir.
0 I'1ll ask you the same question with regard to the

Dyna-Drill run at a depth of approximately fifiy-eight, twenty-

three?
A. The answer would be the same,
0. You made a recommendation and no one in the Cox

organization countermanded it or instructed you differently?

A No,

o All right, sir, at all times that these three
Dyna-DPrills were run, forty-six, seventy-three; fifty-two,
twenty~seven; and‘fiftyfeight,'twgnty~three, was yocur sole
objective to more nearly hit the_ center of your target area,
ag reflected on Amoco's Exhibit DN-Four?

A Yes, sir, it was.

0. And, of course, in more nearly hitting the center
ofkyour target axea that would also have a visual benefit of
keeping the well on the Co# leasa?

A Yes, sir.

0. Now, I believe you and I at the previous hearing,
we took a straight edge and eyeballed some of these points,
that if that direction continued, on the total depth the well
could possibly bhe off the lease?

A, Yes, éir.

MR, G. BUELL: May it please the Commission, that's
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all I have by way of My, Vickers.
MR, RAMEY: Any questions of the witness?

MR..G. BUELL: I would 1ike to formally offey

admitteqd into evidence.)

CROSS EXAMINATTION .

BY MR. pay;

0 Mr. Vickers, how long have you been in the directional
drilling fiela?
A About twenty—eight Years.,

)] In this area are you familiar that there is a

formation drift to the wast?
A Yes, sir,
0. All right, Mr, Vickers, coulg You explain, if you

know, sir, the difference in the estimates of three Dyna~tools

made to Mr, Cox, Presumably with all of this information
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if I may.

Q All right,

A In our business we consider a turbo~drill run from
the time or the depth you becin that run until you run another
drilling assembly, other than the Dyna-Drill in the hole.

In other words, if it takes three bits to complete a run that
stil]l is classified as one Dyna-Drill run in our terminology.
So with that in mind, we made five Dyna-Dril1 runs, two of

them required two bits.

0 But you charged more?
\A Well, not necessarily,
0 But you dig, isn't that correct or do you know?

A No, Y don't believe we did. We did on one run but
on the other, due to the nature of the charge, there is a
minimum charge of eight hours actual drilling time on the tool
and if you don't exceed that with two bits then there is no
additional charge.

0. I'm sorry, Mr. Vickers, my question wasg a comparison
between the estimate of the cost that Rastman made before the
Qell conmenced and then what wag actually charged later. You

said more Dyna—tools may be used to accomplish it?

A There were two more runs than we estimated.

0 And you charged for two more?

A Yes, sir,

0. How accurate was your drilling, in your opinion,
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1 I disregarding ttre fact of the instructions as to the target arej&,

M 2| as to what you actually did?
B - 3 " “'Well, we would conslider it fairly good.
o b 4 0 And how far were you off?
;: " 5 A kSomewhevre bei;ween thirty-five and forty feet from
| . = 6 | the canter of the target.
?~ ‘ H 7 Q@  All right. How good an art, or do you consider a
| . R ; : 8 | Dyna~tool an art, deviating in drilling an art?
| _ - g 9 A Well, it would be an art as opposed to a sciencz. .
_ - ber -g .,%; 10 0 ALl right, sir, how accurate do you feel that the
| ; k ;%22‘ "Ml deviation drilling is tha’; Eastman doesg? |
o . °‘§, §§§ 12 A, Very good.
o . & i‘:&g 13 i
. -53‘3_% 1) All right, sir, are you familiar with Gailen B.
.— o ‘ . :; .g Eié 14 || Marshall? He is a Senior Sta?f Engineer, Technical Services,
. ’ - :g g 151l serving on the advisory staff of the vice president of
-0 (&
H o e 8 16 | marketing, U.S.A. for Sperry-Sun.
.‘ ; 17 A. No, sir, I'm not.
N b 18 0. What would be your cbmment concexrning tﬂe experience
- 19 ) you have had in this field, to these statements made by him?
- ‘,. 20 (Reading.) Torgue lag is the condition when torque
i . 2l 3g applied to the drilling ’string at the surface of the bore-
- ‘ = 221 hole to achieve a turn of the toolface down hole at the
.,. 23 | geflection device on top of the mud motor.. There h_ave been
; 24 | many observations where the drill pipe was turned one hundred
- 25 | and eighty degrees at the surface and the drill pipe had
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to be worked up and down as many as fifteen to t&enty times
before the mud motor turned the complete one hundred and
elighty degreés in order to start drilling along the desired
course. (End of reading.)

Now, do yoﬁ have any comments on this?

MR, G. BUELL: Pardon me. Mr. Vickers, that was a
rather long statemert, can you recall all of it or would you
like to read it for yourself?

MR. DAY: It's your option,‘sir.

A . Well, I would say that with limitations that is
true. It depends on the depth of tpe well. |

| Q (Mr.‘Day continuing.)v All right, the deeper the
bore hole, the greater the torque lag? |

a Yes, sir,

0 (Reading.) The smaller diameter drilling strings
that are becoming mere and more common due to the high
tensile loading of the rigs compound the torque lag problem.
The worst case is when a hole is being drilled with small
diameter drill pipe and the kick off point is very deep. The
torque applied to the drilling string at the surface is very
difficult to work down to the relatively short section of
drill pipe in the deviated borehole. (End of reading.)

A That's true. |

o (Reading.) 7The kick off point acts as a fulcrum

which does not allow the torque, introduced at the surface,
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to be evenly distributed throughout the total Qrilling
string. The mud motor is virtually impossible te control by
conventional drilling practices when these borshole conditions
exist. (End of reading.)

MR. DAY: If the Commission please, I have a copy of
this I will leave wiéhvtAQ"Cémmiasion at the conclusion of
the hearing for thelr review if they should be so inclined.

1 have no other guestions.

MR. HINKLE: If the'Commission please, I have some

questions, too.

CROSE EXAMINATION

BY MR, HINKLE:

0 Mr. Vickers, did you witness all of thg single~shot
sufveys, yourself?

A Yes, sit, I did. I ran those personélly.

0 How reliable are single-shot surveys as compared
to multi-shot surveys? |

A Well, they are as accurate, the only thing that
varies is the method with which they are photographed.

Q Now, is there any radius of error in it, whether}
it is a single-ghot or multi-shot su:vey?

A Well, I'ﬁ sure there is.

Q Have you had any experience as to how much that

radius of error might be?
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_— Page____’____..__l_s-z—————— P
T 1 A. No, eir, I have not.
. = 2 Q Well, could you gay whether it mightbe ten, fifteen
e ~ 3 or twenty feet?
L 4 A MR paY: If the commission please, the witness has

o gk

’ Lo 5 || answered the question and he 18 novw trying o €orce an answer

) ) - 6|l from him.
f 7 Q (Mr. Hinkle continuing.) You just don't know?
S e , %ri : ;f A Yes, sir.
[ 3 9 0 As to what the radius of error might be, i8 that
Jx i ‘ 8 &
Ll - = 8 10|l correct?
: A
. ] 3= \
. : °°E%~ n A  'That is correct.
7 Powe g:’ozﬁ
~ o ot £ D
BT Al ‘gg@g 12 0 But ‘you do know that there could be an erzoXr in
P %iag
‘ A _:%2% 13 || the pinpoint of the bottom hole of the well?
N "B s
- “ P §§=°=_5 14 A" Yes, there could be.
L /» i ~ EGE‘
g 3 15 ¥R, RINKLE: That's all.
g 16 MR. RAMEY: Mr. Stamets?
P 17
a 18 CROSS EXAMINATION

19 | MR. STAMETS:

. 20 0 ¥ would like to follow up on what commissionex

| 21 || Lucero was asking awhile ago. The instrument ¢hat you ran

- 22 | in the hole, is that on true north or magnetic north on the

| 23 || getting of tvhia hole?

24 A it is a magnetic compass and each of these pictures

- 26 || is corrected back to due north.
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MR. RAMEY ¢ Thank Yyou.

the witness? He may be ©

(THEREUPON, the witness was excused.)

it please the Commission,

to call Mr. Co

wonuld 1ike at this tine

under gubpoena.
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v 1 JAMES B, COATS, JUNIOR
Qb 4
T 2 i called as a witness, having been first duly sworn, was
b
» 3|l examined and tectifi-a as follows:
o .
o 5 DIRECT EXAMINATION
i 13
-t 6| BY MR, G. BUELL:
? o 7 ' 0 Mr. Coats, how do You spell your last name?
8 A C-o-a-t-s.
3 9 Q No "e" in it?
E""‘ @ S
g % [T .é g 10 A, No' sir"
S Méz%o. n Q I've seen it both ways.
P S -~
v U:, . ,gdo“?
S g%g 12 Would you please, sir, state your full name, by
v Wb ﬂ-“ -
ER 4] f o
o _: §g‘§ 13 | whom you are employed and in what capacity and in what
': ER CE 8—:5
’[ = §'2£ 14 location, please?
S ’ [ =] g 6{3
- e o g 15 ‘A James B. Coats, Junior and I'm a salesman for
g g 16 | Fastman Whipstock in Midland, Texas.
. ‘ i
) L, 17 Q. All right, are you the Mr. Coats that has been
i b 18 || referred to in prior testimory, that called on Mr. Cox in his
§ e 191l office in Dallas early in June and you called on him as a
L 20 | salesman for Eastman Whipstock?
. 21 A Yes, sir, I am.
e 22 MR. G. BUELL: Mr. Ramey, to save me a long walk,
L 2 | would you mind holding up the Exhibit DN-Four so that Mr,
i 24 || Ccoats can see it?
b 25 MR. RAMEY: Yes, sir.
|
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L t Q (Mr. G. Buell continuing.) 1Is that exhibit, the plét
2 | portion of that exhibit, identical to a plat that you had
- - : .3 || prepared in your Midland office and sent to Mr. Cox in his

Dallas office?

Pl

5 MR, DAY: Does counsel mean with all the curvatures

and lines, just what part of the plat, the graph on the'left?

. S - ol fd

ot . e

. N

»

. . : . .
o, : o
. Y ' R

Y

[«

2“5 7 L If I may, I will use this portion, the solid, you

g || know, the vertical section and horizontal plot without any of

g || the points here.

!
7501

? ? - to MR, DAY: 1I'm sorry, Mr. Coats, would you do that
ot g 11 || again?
12 A This section here, the vertical section and the

13 || horizontal plot and the target area.

Phone (505) 982-9215"

14 " MR. DAY: What about this sghaded area here, just

General Court Reporting Service

sid morrish reporting service
825 Calle Mejia, No. 122, Santa Fe, Naw Mexico 8

15 || the heavy lines you are talking about?

P 16 A Yes, sir.
" _ 17 MR, DAY: Thank you.
18 Q (Mr. G. Buell continuing.) All right, sir, this

- 19 | i8 critical from my standpoint. The plat that you did send
20 || to him, had the target area up in the northwest corner with

21 the'bottom—hole target location right in the center of that

- 22 | square target area?
23 || A Yes, sir,
24 Q And the target arez was a hundred square feet?

_— 25 A Yes, sir.
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@ Whicn made tha little hole, the 1ittle circle right
in the center, fiftynfrom the north line and fifty from the
west line?

‘A Yes, sir.

Q Mr. Coats, have you had any educational and experien%
background in the fisld of petroleum geology?

A No, sir, I don'‘t.

Q Do you have an educational background or experience
background in the field of petroleum enginserirng?

A No, é;;, I don't.

Q. Do yoﬁ consider yourself technically expert to pick
a bottom=~hole location target, bésed on subsurface conditions?

| A No, s8ir, I don't.

FQ Did@ you yourself, did you pick the bottom-hole targef
location which is shown on Achqfs Exhibit DN-Four?

A No; sir.

Q Are you aware of who did pick tha: bottom-hole
target location?

A I worked under the assumption that Mr. Cox told me
he wanted -- I had the surface location and he wanted the
target point at fifty from the north and fifgy from the west,
and I probably suggested the target area, you‘know,‘just
because ¢f cost estimates and this kind of thing.

Q In other words, it would be éheaper for you all to

contract to hit a target area that was a hundred square feet,
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than it would to hit a precise bottom~hole target locatior

which would be about eight inches in‘diameter?

A Yes, sir. .

area that encompasses tae bottom-hole target location fifty

feet from the'north line and fifty feet from the west line?
A Yes; sir.
MR, G. BUELL: If it please the Commission, that's

MR, RAMEY: Any questions of the witness? Mr. Day?

CROSS EXAMINATION

BY MR. DAY:

RO Mr. Coats, Mr. Guy Buell referred to the contract.

Q You drili on a cost basis or a charge basis for

your work?
A We have to base it on some figure for the customer.
Q Like an hour, is it by the hour?
A Oh, no.

0 Time aﬁd use of tools?

A We work on the assumption that there is a basis for

on the well site, the directiohal man makea the decision out

Q So you might have suggested the hundred foot target

it and that's the gquidelines I follow and as far as any troublé
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there that changes ny proposal.

Q Would it add to the proposal?

A Yes, sir.
a Mr, Coats, you have heard mentioned thisz morning,
the estimate that Eastmaﬁ made before the well commenced. Did
you prepare that estimate or did someone‘glse for Eastman
prépare it |

A I prepared it.

Q. You prepared i:?

‘ MR. DAY: Thank you. No other questions;
MR. RAMEY: Any questions ofﬁfhe witness?
Mr, Coats, iﬁ making estimates, do you sometimes
overestimate?

*G
0

=8, sir, it has been known to happen.
MR. RAMEY: fThank you.

(THEREUPON, the Qitnéss was excused.)

MR. G. BUELL: May it please the Commission, that

is all of the direct evidence we have to present by way of

what I have been calling phase one, the circumstances surroundd

ing the bottoming of this well only nine feet from our lease
line.

MR. RAMEY: Mr. Hinkle, do you have anythiné?

MR. HINKLE: We have one witness for Atlantic

Richfield but it is directed as to whether or not thie 1z a

|
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separate reservoir and if there is going to be a motion to
continue the case and if it is continued, we would like to
wait until after their testimony on the question has been
presented béforéAwe preééntrdﬁré.

MR. RAMEY: Mr. Day?

MR. DAY: May it please the Commissioners, we have
no further testimony or rebuttal to offer ‘in coﬂhection with

this part on which we earlier made our premises. We do at

request the Commission to extend time until Febzuary 24th
under such conditions that it may deem prcper and fair to
continue this hearing in order for us to produce testimony,
expert testimony and so forth, on the ééﬁmuniwaﬁions of the
reservoir from which Mr. Cox's well is producing in the

Empire-Abo

- _ o o
Li€el1G.,.

MR. RAMEY: Mr. Day, would it be neceasary to have

Mr. Vickers and Mr. Cox back?

MR, DAY: Well, sir, if you please, Mr, Cormissioner

I cannot at this present time think of any reason. If I do,
I will at the most reasonabie time immediately notice with
the Commission and Mr. Buell and Mr. Hinkle and arrive at a
satisfactory situation ip that event. Presently I do not
intend to do so. |

MR, RAMEY: 1In other words, you want Mr. Howard,

Mr. Currens, Mr. Ricks and Mr. Meglasson.
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office in Houston. As you all can see, a hearing room is not
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MR. DAY: May I confer with Mr. Buell?

MR, RAMEY: Yes, sir.

(THEREUPON, a discussion was held off

the record.)

MR. DAY: Ricks, Howardkand Meglasson.

MR. RAMEY: Ricks, Currens, Howard, I think those
are the three?

MR. DAY: Mr. Currens said he woﬁld, I believe Mr.

MR, G. BUELL: Yes, Mr., Currens will appear; absent

hrl
£

the subpcena or with the subpoenea.

MR. DAY: We have no requirement of Mr. Meglasson.
He can bhe excused.

MR. RAMEY: How about Mr, Howard and Mr. Ricks?

MR. DAY: Mr. CQmmissioner;rwe would like to
continue the appearances_qf Mr. Ricks and Mi. Howard, subiect
to any objections counsel may havre.

MR. HINKLE: We have no objection to‘having them
return. i

MR, G. BUELL: May it please the Commission, could
I be heard on this one small matter? I do pliead with the
Commizsion that we be excused from hauling those heavy

samples back out here acgain. We offer Mr. Cox the opportunitﬂ

at his convenience. He can examine them at his leisure in our
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the proper place for a geologist to evaluate samples.

MR, DAY: No, wé have no requirement on ihe samples.
Thank you, Mr. Commissi'onére

MR. G. BUELL: May I be heard bfiefly on the
motion to continue?

MR, RAMEY: Yes, first, Mr, Buell -~ as we undgrstaﬁd
it, Meglasson, Vickers and Coats will be excused unless you
notify us otherwise?

| MR./DAY:(»Yes,Vsir.

MR. RAMEY: All right, Mr. Buell.

MR. G, EUELL: May it pPlease the Commissgion, I
again state to the Commission, we would have no objection at
all to postponing the separate reservoilr phase of the
hearing until February 5th. Again I wonld like to say, that
is over two weeks, we think that is more than a reasonable
amount of time with all the data and all the work that Mr,

Cox has already done. True, they might not be able to get

the petroleum engineer of their choice, he may have other
commitments. In regard to that I'm reminded of what happened
to me out here one time before the Commission when I attempted
to get a continuance 6n the basis that I wéuld not be available
The remark of the Commission cfficer was pretty much to the
point, He said that Guy Buell was not the only lawyer in th.
United States. He was as right as he could be and I would 1like

to state that this engineer that they are thinking of, whoever

i
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he might be, is not the only competent, é&pable consulting
reservoir engineer in Southeast New Mexico and we do feel that
two weeks, over two weeks, is a reascnable amount of time to

get ready.

MR. DAY: May it please the Commission, may I reply"

to Mr. Buell's argument and also sum up the testimony that was
heard today? I'm usad to giving an opening statment and
rearing the argument rebuttal by,;he other side and then
rebuttal here, but however the Commission desires to proceed
is fine. Am I allowed to comment on the evidence at this
point?

MR; RAMEY: Let me ask Mr. Hinkle and get his
recommendations on the continuance.

MR. EINKLE: We would prefer that it only be
continued to the fifth of February. If it is continued beyond
that we think the allowable ought to be cut to just enough to
save the lease, maybe producing the well one day a month,
that's &114 This thing has gone on and on and\it looks 1like
it is going to go on and on as long'as you conﬁinue the case
and, of course, they are producing a good deal of oil. They
have admitted that they have sqguarely violated the order
which was issued. There is no question about that and the
well is boftomed eight feet or nine feet from the Empire-Abo
pool gnd there is a grave question as to whether it is just

thé‘saﬁg as 1if it were in the Empire-Abo pool, so it is

|
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violgting correlative rights every day that thiné.continues
and I think that two weeks 1is long enough to get a petroleum
engineer if they can't get the one that they have reguested.

Mp, RAMEY: All right, Mr. Day.

MR, DAY: May it please the Commission, it ﬁ#s beenw
obvious from the outset‘that Mr. Cox never éretenaed ¢hat he
was drilling within the permit. He is not experienced in this
matter, he is not experienced with this, be was going to the
best of his memory and his testimony but he never willfully
violateiféhe Commigsion's oxrdexr, naver willfully violated
the Commission's permit.

Regarding the correlative rights, we chalienge that
any correlative rights are being violated whatsoever. We
gubmit that the well can be found by the Commission to be
located on the Cox lease. 1If there should be 2 Commission
dgtermination of any correlative.rights tﬁen we submit that
these can be adjhsted as Mr. Hinkle suggested by a penalty
on the production but I urge the comnission in 80 making
this determination to keep in mind that the other two wells
that produced on this lease that vere ghut in for a period
of time flooded out. We would respectfully submit to the
Commission that some determination be made where some produc-
tion could be kept until the date of the continuance. If in
its determination‘ﬁhe commission feels that it éan make a

proper adjustment, then I see no urgency or emargency in
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hearing this matter on February the 5th. The Commission has
heretofore been submitted the statement from the expert witnesg
thét he cannot even commence the study until February 4th. It
is a complex case. You have heard the operator testify that
he has made diligent effort to attempt to locate -in engineer
who is familiar with this reservoir.

On those grounds we réi:actfully'submit to the

Commission in its determination that it take into consideration

the fact that this engineer be allowed amgle time to study
this reservoir. Certainly he will_come against witnesses of
Amoco and Arco that have lived with this fieldAfor a number of
years and in all fairness he should be given proper and adequate
and reasonable ﬁime to prepare his study and so appear and
testify éﬁd make himself available to cross examination.and
whatever., Thank you.

MR. RAMEY: Mr. Cox, would you, if a continuande
is grantéd to the 24th, would yocu be willing to shut your

well in?

MR. COX: Yes, sir, I would rather not but if that

is the order of the Commission I will shut the well in.
MR. RAMEY: Upon the order of the Commission?
MR. COX: Upon the order of the Commission.
MR. RAMEY: Did you want to say something, Mr. Buellf?

MR, G, BUELL: Well, I didn't know whether it was

the pleasure of the Commission to hear all closing arguments

v
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on this basis of this phase o the case or wait and have us
make our closing arguments on bqth phases wi.en phase two ia
over. I was just asking for direction.

MR. RAMEY: I would Suggest that if vou want to make
a closing argument on this phase now would be the time to do
it.

“MR. G. BUELL: Well, you know any time tha Appllcant
makes a closing argument I feel that it is only Proper that
I should.

WVI would like to say this to the Commission. We
have not in any way attempted to imply orrinfer that Mr. Cox
tried to hide the true bottom-hole location of his well from
the Commission or the injured. as a matter of fact, there
is no way in the world that he cduld because this Commission
requires in the case of an essentially deviated wall su h ag
this, that one of the conditions preceding and prior to gettin
an allowable is that you have to file a directional survey
with the Commiosion, showing this Conmission where the
bottom hole is.

I do question in my mind Mr. Day's reference that
his violation wasn't willful. I won't use the word willful
but I will call to your attention that Mr. Cox had from
January i12th to the 8th day of July to get a copy of the
Comqission order, to replace the copy that was burned in the

fire. All in the world it would have taken was a simple phone
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call to this Commission or to his attorney here in Santa Fe.
He did not do that.

Also Mr. Cox knew his solemn sworn testimony to
this Commission in May of 1973 was the direct cpposite of what
he actually did in directionally drilling and controlling this
well. I might forgive & geologist for forgetting what is in
a Commission order, I might forgive him for not picking up the
phone and getting ancther copy of this, but it is hard for
me as a lawyer who practices before this Commission to forgive
a man who treats his sworn testimony so lightly.

This record clearly and conclusively shows that if
Mr. Cox had done what he told this Commission he wanted to do
qu what your o;der permitted him to'do, he would be four
square within the confines of that order. I won't say it's
a williful violation, I certainly will say it 1s a flagrant
violation.

I will also point out to the Commiésion that
around the periphery of the Empire-Abo field there are many
cpportunies where an operator, if he could locate a well,
down dip, only eight feet from his property line, he can make
a well and he will be there producing as long as that.
reservolir is in existence. We think that is grossly unfair
and we don't think that should be permitted by this Commission.

We alsc feel that if Mr. Cox felt he needed

assistance from a consulting engineer in establishing his
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L 1 || separate reservoir theory, that he had ample opportunity from
E" © 2| July 31 when his well was completed to the hearing on October
. o 3| 8th on his own application to have obtainad a consulting
b 4 || petroleum engineer and presented his case. Mr. Cox chose not
; 5| to do that. He chose to present his case himself and apparantl{
, - | 6 | now he does feel that he needs back up and we are certainly
r o i 7 || willing to any reasonable continuance. The reason we ask
: 8 || for a reasonable continuance is that in our opinion and as
- g 9 || our ihcontrovérted testimony shows, sach day i:'ﬁat that well
. e -g-i _g 10 | produces our correlative rights are being viclated. If the
; ; ;égg 1t I| well was not producing our correlative rights would} net be
i ‘» < §.§§§ 12 || violated so I would be hard pressed to object-,-.t':b any kind of
: : = i:’éi% 13| a continuance thié Commission would want to grant.
) 5 ; i: 'E gz‘;é 14 ‘ ~ MR. DAY: 1In closing., Mr. Commicsicnsrs, the driliingﬂ
g . :gog 15 || permit was obtained two years, two years and one month, if
= é 16 || my dates are correct, from the time he secured the permit unti]w
. ;: 17 || the time he commenced the well. This is a long time, he had
o . 18] a fire, he doesn't have a staff of people working for him.
e 19 {| His records were destroved or smoke damaged and his best
w 20} efforts, within his own confines and ability, being in
5 2t || Hamilteon County, on leases that were expiring, on security
|
bs 22| title macters, he was in 'langer of losing one of the key
L 23 | leases kin that little pot;i there, to try to comply with the
;. 24 ]l terms of the lease with the USGS or BLM, whatever it is, on
ke 25 | this lease. He was hurried and somewhat hiarér,«-sed and
; I

ki
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nistakenly rrusted what he felt was the true memory of the
permit.

as to the resexvoix, being able ro snuggle uP close
to the resérvoir, we will let the recoxd gpeak for itself'

at the continuance hearing. AS far as the continuance of £ha
hearing, we respectfully urge the cornmission to entertain

the date of February 24ths against 1its determination rovw O
in a few days. under what conditions they would make that
getting.

10 At this time, If£ I may, I would like to leave with

11| ¢ne Commission ag far as raview, the article on deviation
2 drilling by Mr. Marshall referred to earlier from the

13| petroleum Engineer magazine of July 1975, and I will gubmit
14 || coples to other counsel a8 goon as I get them, which will be
ag soon as 1 get pack. It ig not an exhibit, sir.
16 mp, RAMEY: This is not an exhibit.
17 aﬁy'objection?

18 MR. G. pUELL: 1 have no {dea what it iss 89 1
19 | certainly have no objection, gir. As I understand it he

20 || was formerly offering {t as an exhibit and I don't know if I

21 || nave a right to object.

22 Mr. Hinkle and 1 both axhausted Our expertise in
23 | exactly thirty'seconds and we have 0O objaction.

24 MR, RAMEY: r, Day, a8 I understédd this Febxuary
26

1t was not meant to be 2 willful or filagrant violatiorj.

Do you all have

\ 24th is & day that you are free from, shall we 8aY court duty?

|
|
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MR, DAY: I don't knﬁwaqhat the exact problems are
of the reservoir engineer. I 5&?Jiiérstand that he will take
a number of days to complete his study. Speaking for myself,
I have had the honor to be appcinted by the U, 8. Magistrate
in pDallas to represent a defendant on a criminal charge, which
I think I have had three appointments in criminal cases in ny
'engire life and know nothing about it. Nevertheless I have
that honor ;nd the schedule being employed, the court has
set it on a prior date that would conflict with an earlier
éppearance. I'm talking about Tuesdays, now; sir. That is
my understanding.

MR. RAMEY: We're not looking to Tuesdays.

MR. DAY{ Well, this case then goes to trial on

Monday, I would not conclude it by Tuesday.

MR. RAMEY: 1I'm thinking of an earlier date around
the seventeenth. ”
MR. DAY: That is the very date that he has set
the trial and I reaiize that this hearing on the reservoir may
take as much as two days.
. MR. LUCERO: ©On what date is the trial set?
MP. DAY: The seventeenth of February.
MR, LUCERO: What is the nature of the case, the -chaj
MR, DAY: This employee is accused of having left
-~ the employﬁenf of a Schedule D oil company and falsified or H

secured a P, O. box address under false credentials,

gel
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1S 1 || somebody else's driver's license and had printed up statements
o ' .
) i? 2 || for completicn costs of wells, payment to be made to that
O ,i - 3 P. 0. box address and since the statements to customers of
, g‘i 4 || the Schedule D company are apparently in states in which
E‘“ 5[ they were joined by the FCC from listing.
j - 6 MR. LUCERO: Is this a jury trial or before a
T
e 7 | committee magistrate, or what?
i $4
h 8 MR, DAY: ©No, sir, this is a full jury trial in the
s S 9 || North bistrict Court, North District of Texas. 1It's United
b > . -
i g 3 10 | e ;
i s 3 States of America versus Solley.
= LY .
s ao§§S n MR. LUCERO: Do you have an estimate as to possible
A : g 559
*- oy & §§§ 12| trial time?
Tre e Y R I :
i BRAE s
{ _néga; MR. DAY: Two days.
& @ Y78 .
fx ‘B 28 ;
.. 885 14 MR. LUCERO: So that is the seventeen, eighteenth
s ; J EQ:G )
- =
: - T = 15| and nineteenth or seventeenth and eighteenth?
b i 7 3
b s
% 16 MR. DAY: Seventeenth and eighteenth, sir, on l

17 | Thursday, speaking strictly for myself,
18 MR, LUCERO: Our initital conversation was with |

19 || respect to the twenty-fouith.

20 MR. DAY: Yes, sir. |
2 MR. LUCERO: Do you have a conflict then?
22 MR. DAY: No, sir, not on the twenty-fourth, or

23 || the twenty-third or the twenty-fifth. I can rearrange

24 || matters on the twenty-sixth, sir.

25 ‘ MR, RAMEY: The Commission will grant a recess to
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February 24th.

MR. G. BUELL: May it please the Commission, while
vou are looking at schedules, I have a matter set in Michigan
on February 24th, if you are consiﬁering that day.

MR. DAY: Do you know how long that will take?

MR, G. BUELL: Getting up there and back will take
longer than the case and it usually is three days. It takes
a day to et up, a day for the‘case and a day to get back.
Lansing, Michigan is not easy to get to.

MR._pAY: Sir, I have matters‘on the twenty-sizth
and twenty-seventh. I will rearrange them +o fit Mr, Buell's
schedule or whatever the Commission says.

MR, RAMEY: You are going to be out of pocket
essentially the whole week of the -~-

MR. DAY: I think he said the twenty-fourth and
tweniy~-£fifth.

MR. G. BUELL: Probably the twenty-third, twenty-

fourth and twenty-fifth, isn't it? I'm advised that we

may be able to move that up a week. The application has
already been filed and we have asked for ;hat date, but if
we can give sufficient notice by moving it up a week from the
twenty-fourth.

MR, LUCERO: So then that would coincide with
the scheduling that he has in Dallas on a criminal trial.

MR, G. BUELL: I'm sure I can advance 1it.
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P 1 MR. RAMEY: We will take a five minute recess.
“?'n 2 (THEREUPON, the hearing was 1n recess.)
{ - 3 MR. RAMEY: The hearing will be recessed until
Al o ;‘g 4 || February 24th at nine A.M., probably in this room. Either in
S pd :
5 h 5 {| this room or the Commission's conference room upstairs.
: ﬂ 6 Mr., Howard, Mr. Currens and Mr. Ricks should consideJ
L
rR . i .
bi-3-~s R ;&ﬂv _ 7 || themselves under subpoena to ke here on the twenty-fourth.
SRR .
- & 8 - The thirty-£five barrel allowable for the well will
R é " 8 8 || remain in force during this period of adjournment.
4 r ® © '
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REPORTER'S CERTIFICATE

do hereby certify that the foregoing and attached Transcript
of Hearing before the New Mexico Oil’Conservatien Commission
was reportad by me, and thé same is a true and correct record
of the said ptoceedingg’to the best of my knowledge, skill and

ability.

—

Sidney F./Morrish, C.S.R.
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AtlanticRichfie!dCompairy

Midtand, Texas 79701
Telephone 915 682 8631

North American Producing Division )
Permian District A b\
Post Oftice Box 1610 : - S

I Y i LI - f"
February 3, 1976 'x “ 1
S G 1
Mr. Clarence Hinkle ' 51975 ﬁ&h
Hinkle, Befidurant, Cox & Eaton IS NN
At;;;gﬁfgfat-Law ! cor JSERVATION COMEA
Hink¥e Building Santa Fe

RoeWell, New Mexico

Re: Exchange of Information
Cox et al,/Federal EA Lease
Section 12, T-185, R-27E
Eddy County, New Mexico

Dear Mr. Rirkle:
Attached to this letter is the information requested by

Mr. Day for R. G. Cox. This information tabulates TOTCO
surveys, at measured depth, on the following wells in the

Empire Abo Unit, Eddy County, New Mexico:

M~16; L-16; L-17; L-18; 1-19; L-19 (dry hole);
L-20; Amoco Diamond Federal Well

This data was derived from the drillers log and should
Mr. R. G. Cox or his representative wish to check the
reliability or accuracy of this data, our Midland office
is normally open between the hours of T:45 A. M. and
k:30 P. M.

Atlantic Richfield Company would like Mr. Day's client,
R. G. Cox, to furnish us a copy of the logs on the follow-
ing wells on the above-mentioned lease:

R. G. Cox Federal FA No. 1 (Re—entry)
1) 1IES
2) Compensated Density
3) Gamma Ray Neutron

R. G. Cox Federal EA No. 2
1) Gamma Ray Neutron

A scale of 2-1/2" = 100' would be preferable on the

above—mentioned logs.

We would avprec1ate a response to this prior to February 13,

1976.

Very truly your570
i J

Lime 4 7
'J. L. Tweed
GES/agp

cc: Mr. Guy Buell, Amoco Production Company, Houston, Tx.
Mr. Joe Ramey, J. M. 0. C. C., Santa Fe, New Mexico




IMPIRE Apo UNIT 1-16

; ' DRI1FT INDICATED BY

: DEPTH (FT) T0TCO (Degrees)

760 1
1010 1/2
1387 ’ 1
1697 1 :
1935 : 1-1/4
2072 1-3/4
2232 1-1/2
2504 1-1/2
2906 . 2
3205 2-1/2
3454 B 2
3820 2-3,4
3300 3
3930 . 2-3/4
3993 3
4040 3-1/4
4083 ' "3~1/4
4118 : T 3-1/4-
4240 3
4270 3
4343 3
4406 3
4460 3 ,
4535 - 3-3/4
4576 3-3/4
4620 3-3/4
4665 - 4
4680 o 4
4712 4
4752 3~3/4
4770 _ 4
4795 ’ -3-3/4
4847 3-3/4
4907 3-1/4
4989 3-1/2
5041 4-1/4
5066 4-1/2
5090 - 4-1/2
5210 4-1/4
5390 4~1/2
5610 4
5748 ) 3-1/2
5770 3
6000 2-1/4

6080 2-1/4




EMPIRE ABO UNIT L-17

DRIFT INDICATED BY

DEPTH fFT) : . TOTCO (Degrees)
s 170 N i/2
“ 400 1/2

610 To1/2
1030 1-1/4
1260 . 1-1/2
1575 : 2
1700 2
1790 v . 1-3/4
'1930 » 1-1/2
2080 1-3/4
2270 1-1/2
2640 . 1-3/4
2970 : 2
3220 2
3470 2-1/4
3790 2
4010 : 2-1/2
4070 , 2-i/4
4186 : . 2-1/4
4565 ’ 2-3/4
4665 - 2=3/4
4780 2-1/2
4894 2-1/2
5000 2
5100 2
5160 ) 2-3/4
5325 2-1/2
5400 2-1/4
5560 2-1/4
5630 1-1/4
5680 i

© 5880 - 3/4

6060 1

A




DEPTH (FT)

153
400
605
850
1150
1550
1650
1900
/2020
2280
2520
2800
2995
3140
3405
3585
3825
4115
4275
4400
4790
4840
4995
5100
5565
5810
5944
6060

FMPIRE ABO UNIT L-18

NDTINT TAINTOA
AFAVALN A RaNisa HY

172

1/2

/2
1-1/2
1-1/4
1
1

3/4
1-1/4
1-1/4
1-1/4
1-1/2
1-1/4
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EMPIRE ABO UNIT 1L~19
DRIFT INDICATED BY
DEPTH (FT) " TOTCO (Degrees)
250 1/4
400 /2
820 , 1/4
1535 3/4
1710 ‘ 3/4
2054 1
2350 1
2700 1-1/4
" 3130- 1-3/4
3400 2
3740 . 2-1/4
1 4105 ' 2-1/4
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DEPTH (FT)

535 .
1316
1500
2000
2500
2999
3440
4500
4817
5142
5592
5805
5963
6000
£224
6230

EMPIRE ABO UNIT 1~20

DRIFT INDICATED ‘BY
- TOTCO (Degrees)

1/8
3/4
3/4

3/4

/2
1/2
1/4.
1/4
2~3/4
4
4-3/4
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DEPTH (FT)

125

250

400

550

700

850
1000
1120
1250
1400
1630
1820
1950
2085
2205
2330
2470
2765
2920
3035
3270
3505
3715
4039
4115
4200
4470
4540
4620
4735
4830
. 4915
5000
5050
5135
5290
5672
5955

EMPIRE ABO UNIT M-16

DRIFT INDICATED BY

TOTCO (Dcgrees)

1
3/4
3/4

o

1-1/4
/72
3/4

0
1/2
/2

e
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1/2
1/2
3/4

2-1/2
3/4

1/2

2/4
1/2

1-1/4
3/4
3/4
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AMOCO DIAMOND FEDERAL GAS COM NO., 1

"TOTCO SURVEY

. Depth Interval Drift

- TOTCO Between Indicated
.l _Ran_ TOTCO'S ~ _By TOTCO
262" 262" : 1/2°

550" 288" 1/2°

) 740' 190° | 1/4°
v 1120° 380" 1/40
N 1270" 150" 1 1/40
] 1437° | 167" 1/20
1647" 210" | 3/40

1870' 223" 0o o

1990' 1200 1720

S200. - 102' ' 3/40

. 2353 257 © 3,40 | |
. 2810" " 4s1 1/40 - | L.
1 33100 500" 1 o | |

) 3645° 335° : 1/2°

y 39751 330" . 3749
4264" 289" 1/20

f 4610 346" 3/40

| 4810" 200° 1/20

| | 4815° st 120

| 5105¢ 290" 1 o

‘ 5786' 681! 1 o
6090" 304" "2 3/4°

6200" 116" 2 1/40

6395° 195! 2 3/40

6737 342° 3 1/4°
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The Gruy Companies are pleased to provide you this latest

brochure of our personnel and services. While it is not

possible to include every capability in a brochure such as this |
one, we have attempted to include enough information |
to demonstrate wide-ranging competence in the energy field. ‘

If you are having enérgy-related problems, let us discuss

N 7L R TR o N et O R S o

them with you.
% THE GRUY COMPANIES |
. .. 4 H.J. Gruy, Forrest A. Garb, H. C. Wilson
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Immediately following
completion of this brochure,
two distinguished energy
authorities joined our organ-
ization. We are pleased to
include their biographies here
tc supplement those of our
distinguished staff to be found
in the brochure.

Mohamed A. M. Selim
Director of Research & Developmen:

H. J. Gruy and Associates, Inc.
Dallas

Dr. Selim received a B.S. Degree in
Petroleum Engineering from Cairo Uni-
versity in 1947, an M.S. Degree from The
University of Texas in 1952, and.a Ph.D.
in Petroleum Engineering from the Uni-
versity of California at Berkeley in 1964.

On graduation in 1947, Dr. Selim.

joined Socony-Vacuum OQil Company in
Cairo as a reservoir engineer, rising to
acting production department head by

1950.

Following completion of his master’s
degree in 1952, he taught mathematics for
one year at Huston-Tillotson College; he
joined Petroleum Research Corporation
of Denver in 1954 as a research associate
in the Reservair Mechanics Division.

Concurrently with earning his Ph.D.
degree, he served as assistant research
engineer in the Institute of Engineéring
Research at the University of California
at Berkeley, Since Tune of 1964, he has
served as senior research ‘engineer “and
research associate at the Union Research
Center.

Dr, Selim ioined H. . Gruy and As-
sociates, Inc. as Director of Research &
Development in 1975.

His works in geology, applied mathe-
matics, fluid mechanics, and physics have
been widely published. '

. Dr. Selim is.a member of the Society
of Petroleum Enginecrs of AIME, the
American Association of Petroleum Geol-
ogists, the Mathematical Association of
America, the Society of Industrial and
Applied Mathematics, the American Geo-
physical Union, the Society of Explora-
tion Geophysicists, the American Society
of Mechanical Engineers, the Institute of
Electrical and Electronics Engineers, the
Scientific Research Society of Amcrica
and Sigma Xi. He is a registered profes-
sional ~ pgineer in the State of Texas.

Loy Charter

Senior Reservoir Engineer

H. J. Gruy and Associates, Inc.
Houston

Mr. Charter received a B.S. Degree
in Mechanical Engincering and Business
Administration from the University of
California at Berkcley in 1938.

On graduation, Mr. Charter joined
Shell Oil and Shell Development Com-
panies as a development engineer. From
1941 to 1944, he was responsible for re-
activation of development and prodiiction
of the Coalinga, California field. From
1944 through 1955, he served as reservoir
engineer in the Ventura and Los Angeles
Basin Divisions of Shell as a secondary
recovery engineer for Shell’s California
properties, and as chief :petrophysical
engineer for Shell’s Pacific Coast Area.

During 1955 and 1956, Mr. Charter
was technical liaison with Shell’s top man-
agement in The Hague, New York, and
Houston. In 1957, he returned to Califor-
nia as division petroleum engineer for the
company’s San.Joaauin Division, later
serving as chiefl petrophysical engineer
and assistant to the production research
director in Houston.

Mr. Charter joined H. J. Gruy and
Associates, Inc. in 1975 as senior reservoir
engineer. He is a member of Tau Beta Pi
honorary Engineering Society and the So-
ciety of Petroleum Engineers of AIME.




N | Serving
S The Energy
. Industry

The Gruy Companies
. .. Since 1950

Featuring:

- World-wideexperience

- Over 50 highly qualified professionals

- Nearly 500 man-years of experience

- High industry reputability

- Computer augmentation -

- Competence in engineering, geology,
energy management and conputer
programming

. Conveniant offices in four cities
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The Gruy Companies

Dallas

2501 Cedar Springs Road
Dallas, Texas 75201

Cable: Gruy — Dallas

Felex: 730-833

Answer back: Gruy — Dal

H. J. Gruy and Associates, Inc.
(214) 742-1421

Gruy Management Service Co.
(214) 747-9627 '

Houston

420 Southwest Tower
Houston, Texas 77002

H. J. Gruyand Associates, Inc.
§713)222-0376

Gruy Management Service Co.
(713)222-7226

Corpus Christi

603 Wilson Building
Corpus Christi, Texas 78401
Gruy Management Service Co.
(512)833-2561

New York

44 West 62nd Street

New York, NY 10023

H.J. Gruy and Associates, Inc.
(212) 757-7242

Featuring

- World-§
- Over St

- Nearlv ©
- Highind
- Compu!
- Compx

Cnergy o
progr:ml
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Serving
The Energy
Industry
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Featuring:

- World-wide experience

- Over 50 highly qualified professionals

- Nearly 500 man-years of experience

- Highindustry reputability

- Computer augmentation

- Competencein cngineér’ing, geology,
energy makagement and computer
programming

- Convenient offices in four cities




Officers

Chairman of the Board ond Chief
Ixecutive Officer
H. J. GRUY, Houston

President and Chief Operating Officer

F.A.GARB, Dallas
Ixecutive Vice-President
J.W.WOO0D, JR., Dallas
Senior Vice-Presideni

G. R. DONALDSON, Houston
Vice-Presidents:

G. L. COX, Dallas

S. B.KURTA, New York
W.G. NOELL, Dallas

I.. T.STANLEY, Dallas
R.E. WATSON, Dallas
L..C. WHITE, Houston

*
Services:
* Reservoir Engineering Studies
: Scconda'r_\' and Tertiary Recovery
Studies
- Pressure Transient Analyses
. '(‘:col'o.gic Studies
- Evaluation Reports
- AMarket and Economic Anajyses
- Investment Analvsces
- Reservoir Simulation
- Expert Witness and Renreseniation
- Technical Assistance and Training
+ Automation Studies
- Computer Programming and
Application
< Industrial Waste Subsurface Storage
Studies
+ Geothermial Fnergy Studies

H.J. Gruy and
Associates, Inc.




CAPABILITIES:

H. J. Gruy and Associates, Inc., is a
consulting firm of professional petroleum
engineers, geologists, and technical spe-
cialists with diversified backgrounds in alt
phases of the energy industiy. Gruy pro-
fessionals, with several hundred man-
vears of varied experience, have a working
knowledge of all the world’s important en-
ergy producing areas — the United States,
Canada, South America, the Middle East,
Turkey, Australia, Indonesia, North Afri-
ca, the North Sea, and the Arctic.

The firm offers a complete range of
petroleum engineering and geological
services, emphasizing oil and gas property
appraisal, reserve estiniates, reservoir
and geologicat studies, secondary recov-
ery estimates and unitization studies.

Professional services include a large
list of activities ranging from evaluating
drilling prospecis or planning initial field
development, to estimating reserves and
forecasting future gas well deliverability
and oii prodiiction rates, including esti-
mating costs and results of various sec-
ondary recovery techniques.

Major financial institutions accept
the authority of the organization’s studies,
particularly reserve estimates and apprai-
sal reports. Gruy studies have beén used as
the bases for the purchase and sale of both
producing and nonproducing properties
and for merger negotiations, as well as for
the settlement of estates and for submis-
sions to government agencies, including
the Securities and Exchange Commission,
Federal Energy Administration, the De-
partments of the Interior and Justice and
the Bureau of Mines. »

Major and independent oil and gas
companies have used H. 1. Gruy and
Associates’ estimates of production rates
and gas deliverability in the evaluation and
design of plants and oil and gas pipeline
systems. Field and well performance stud-
ies and geological evaluations have been
the bases for technical testimony before
the Federal Power Commission, the Se-
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TE . - SERVICES INCLUDE:
i curities and Exchange Commission, state [z T VS-tbdie
o and governmental regulatory agencies, \Reservoir Engineering Studies

and courts. o
H. }. Gruy and Associates has been a

Gruy professioﬁals plan and conduct
comprehensive studies of oil and gas reser-

]

f! leader in applying high-speed digital com- voirs 1o estimaié recoveries apd predlc_l
t‘I putets to solving problems and expediting future performance undpr Yanous [-)OS,?-
{‘ studies in the geological and petroleum ble 111ethods of operation; to estimate
5'5 engineering fields. To the greatest possible future oil well productivity and casing-

extent, Gruy professionals utilize in-house
capabilities for data processing in their
analytical solution of problems.

Because of the diversified experience
and training of its staff, the Gruy organi-
zation frequently performs special studies
and analyses for oil and gas producers
confronted with unusual problenis, or
industrial clients concerned with subsur-
face waste storage, for example.

To keep pace with the dynamic evolu-
tion of the energy industry, the Gruy or-
ganization is continuing to expand its ex-
pertise so that it can meet the needs of
clients having problems with other than
hydro-carbon fuel production.

The following puges describe briefly
some of the consulting services available
to clients through the Gruy staff of profes-
sional engineers and geologists.

J GRUY AND 4%5 7ot

. .

head gas producing rates; to ‘estimate
‘future gas well deliverability and liquid
yield; and to recommend optimum sec-
ondary recovery programs.

Theoretical reservoir studies are
based on the best available techniques
including: numerical simulation; conven-
tional material balance calculations; com-
positional material balance calculations;
reservoir productivity ang deliverability
calculations; reservoir pressure build-up
and drawdown test analyses; geological
studies; and the various methods that have
been developad for predicting the perfor-
mance of secondary recovery projects.
Capabilities include predictions of reser-
voir production, saturation, and pressure
performance considering various produc-
ing mechanisms through application of
three-dimensional time computer reser-
voir models.

| S T ) G DS NS SED




curities and Exchange Commission, state
and governmental regulatory agencies,
rand courts.
H. J. Gruy and Associates has been a

b leader in applying high-specd digital com-

puters to solving problems and expediting
- studies in the geological and ‘petroleum
‘“gineering_,,f, ields. To the greatest possible
F®ent, Gruy professionals utilize in-house
' capabilities for data processing in their
i analytical solution of problems.
' Because of the diversified experience
; and training of its staff, the Gruy organi-
| zation frequently performs special studies
j and analyses for oil and gas producers
confronted with unusual problems, or
industrial clients concerned with subsur-
face waste storage, for example, "
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tion ,,of.the energy industry, the Gruy or-
canization is continuing to expand its ex-
pertise so that it can meet the needs of
clients having problems with other than
hydro-carbon fuel production.
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Fsome of the consulting services available
1o clients through the Gruy staff of profes-
sional engineers and geologists.
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SERVICES INCLUDLE:
(Reservair Engineering Studies

Gruy professionals plan and conduct
comprehensive studies of oit and gas reser-
voirs to estimate recoveries and predict
future performance under varicus possi-
ble methods of operation; to estimate
future oil well productivity and casing-
head gas producing rates; to estimate
tuture gas well deliverability and liquid
yield; and to recommend optimum sec-
ondary recovery programs.

Theoretical reservoir - studies are
based on the best available techniques
including: numerical simulation; conven-
tional material balance calculations; com-
positional material bzalance calculations;

reservoir productivity and deliverability .

- calculations; reservoir pressure build-up
and drawdown test analvses; geological
studies; and the various methods that have
been develope ! for predicting the perfor-
mance of secondary recovery projects.
Capabilities include predictions of reser-
voir production, saturation, and pressure
performance considering various produc-
ing mechanisins through application of

three-dimensional time computer reser-

voir models. -

Gas Deliverabdility Pr yjections

Gruy personnel study gas and gas-
condensate reservoirs to determine the fu-
ture deliverability of gas wells. Calcula-
tic s are based on reservoir rock and fluid
dar i, reservoir pressure and production
performance, pressure build-up and draw-
dewntest analyses, well deliverability tests
and geologic studies.

Secondary and Tertiary
Recovery Studies

Secondary and tertiary recovery stud-
ies performed by Gruy personnel include
assessing the effectiveness, “costs, ‘and
achievable results of such supplemental
pressure maintenance and recovery meth-
ods as waterflood, gas injection, thermal
recovery, solvent flood, polymer flood,

and others. Gruy studies determine the
optimum method and procedure and its
persnnnel can design and. supervise the
instanation and operation of process facil-
ities. The company can conduct continu-

i C o nftho nranram?’ec Aanaratian and
ingstudiesofthe program’s operation and

results.

Pressure Transient Analyses

The Gruy organization uses computer
reservoir simulation to design and analyze
drill-stem tests, build-up tests, drawdown
tests, and interference tests which are used
for calculating several parameters. In-
cluded aie: distance to reservoir limits;
skin effect; effectiveness of productivity
stimulation methods; average permeabili-
ty; stabilized shut-in reservoir pressure;
stabilized reservoir productivity; reservoir
volume; and reservoir configuration.
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Pulse Testing

"~ In addition to studying the feasibility
of the application of pulse testing, Gruy
specialists design and analyze pulse tests to
ohtain average values of resefvoir storage
and transmissibility between well pairs.
These values, determined for a number of
well pairs in mxti-well reservoirs, can be
used to describe relative communication
between wells and oriented fracture sys-
tems. These are important data in determ-
ing unit participation, optimum injection
patterns, and in predicting reservoir per-
formance by computer simulation.

Feasibility Studies

Employing the most advanced techni-
ques available, Gruy professionals study
the feasibility of various methods for ex-
ploiting oil and gas reservoirs to determine

optimum economic recovery by primary -

or artifical methods.

Geologic Studies

H. J. Gruy and Associates, Inc. con-
ducts geologic studies related to oil and gas
exploration and development drilling con-
sidering regional structure and stratig-
raphy based on subsurface correlations,
geophysical data. and destailed well log
analyses. Methods used in geologic studies
are designed to facilitate engineering cal-
culations.

Well Log Analyses

Gruy engineers and geologists per-
form qualitative and quantitative well log
analyses to detect hydrocarbon reseérvoirs;
to recommend zones of completion; to
prepare hydrocarbon isopachous maps; to
determine average reservoir properties; to

establish vertical and areal distribution of
various reservoir properties; and to calcu-
late hydrocarbon volumes beneath tracts
in order to determine equity distributionin
unitized operations. Staff members have
writies and compiled a comprehensive,

700-page manual on well log analysis

- whichis used in conjunctien with comput-

er programs to analyze well logs.
Reserve Studies

Gruy personiiel are experls in the
estimation of oil and natural gas reserves.

Evaluation Reports

Future revenues from oil and gas
producing properties are projected and
values of non-producing interests are esti-
mated by Gruy specialists. At the client’s
‘request, fair market values are also esti-
mated.

Unit Participation »

Gruy professionals calcutate the in-
place and recoverable hydrocarbons be-
neath designated areas for unitized opera-
tions, and calculate other parameters that
may be uscd to determine equity distribu-
tion any participation.

Market & Economic Analyses

Projections include consideratica of
future oil allowables in prorating states;
future markét demand for oil; fuiure
demand and prices for natural gas and
hydrocarbon liquids in specific markets;
future oil and gas reserves Lo be discovered
in specific areas; and future demands for
equipment and other oil field services.

Investmen{ Analyses

In addition to econcmic studies, Gruy-{”

personnel analyze investments axd pros-
pective investments in oil and gas proper-
ties by prediciing rate of return and payout
based on cash flow and earnings projec-
tions. Factors such as depletion, deprecia-
tion, income taxes under various treat-
ments, and production loans are consid-
ered.
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leserve Studies

Gruy personnel are experts in the
stirnation of oil and natural gas reserves.
wvaiuation Reports

Future revenues from oil and gas
roducing properties are projected and
atues of non-producing interests are esti-
lated by Gruy specialists. At the client’s
rquest, fair market values are also esti-
ated.
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Unit Participation

~ Gruy professionals calculaie the in-
place and recoverable hydrocarbons be-
neath designated areas for unitized opera-

tions, and calculate cother parameters that”

may be used to determine equity distribu-
tion and participation.

Market & Economic Analyses

Projections include consideration of
future oil allowables in prorating states;
future market demand for oil; future
demand and prices for natural gas and
hydrocarbon liquids in specific markets;
future oil and gas reserves to be discovered
in specitic areas; and future demands for
equipment and other oil field services.

[nvestment Analyses

Inaddition to economic studies, Gruy
personnel analyze investments and pros-
pective investments in oil and gas proper-
ties by predicting rate of return and paycut
based on cash flow and earnings projec-
tions. Factors such as depietion, deprecia-
tion, income taxes under various treat-
ments, and production loans are consid-
ered.

Expert Witness & Representation

Gruy personnel regularly appear on
behalf of clients before regulatory agen-
cies and courls as expert witnesses in the
fields of petroleum engiheering and geol-
ogy. They also represent clients in unitiza-
tiocn and other proceedings, arbitrate dis-
agreements between parties, and perform
engineering and geological studies as an
objective and unbiased third party for gas
sales contract negoti.iions, unitization,
and equity determination,

Drilling & Development Programs

Araong the drilling and development
programs offered by H. J. Gruy and Asso-
ciates, Inc. are evaluation of drilling pros-
pects; design of programs for logging, cor-
g, and fluid sampling; analysis of pres-
sure-volume-temperature relationships;
interpretation of results of formation
tests; design of programs for well comple-
tions; and planning of overall field devel-
opment. Good success in selecting step out
locations has resulted from detailed analy-
ses of pressure build-up or drawdown tests
performed on existing wells. At the client’s
request, geologists, engineers, and log
analysts can be furnished at the well site.

Design, Operaiion, & Maintenance of

Equipment

H. J. Gruy and Associates, Inc. will
provide technical assistance or assume
total responsibility for the design, installa-
tion, coperation, and maintenance of oil
and gas fields and associated equipiment;
supervise the purchase and application of
equipment to ensure proper utilization;
and advise the client when equipment
needs servicing or replacement to achieve
optimum economy through preventive
maintenance.
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Automation Studies

Specialists determine the feasibility
for plant, lease, and field automation —
including well testing, scheduling and con-
trol of production and storage, and con-
trol of prime movers. Data organization,
telemetering, and alarm system <esign by
Gruy personnel ensure efficient remote
operation and daia application.

Technical Assistance & Training

To provide or supplement ::aining
programs for client personnel, the Gruy
organization offers technical assistance in
exploration, drilling, production, and
management, and will conduct seminars
and training schools in fundamentai well
log- analysts, computer technology, and
reservoir engineering.

Geothermal Exploration

' Gruy geologists and hydrologists
have prepared for the energy shortage of
the 1970’s and beyond. Today, energy
sources previously considered peripheral
are being explored with greater interest.
The Gruy staff is prepared to assist in geo-
thermal exploration by evaluating poten-
tial regions, supervising data acquisition,
seiecting drill sites, and coordinating the
overall exploration effort in cooperation
with local and regionai geologists.

Geophysical Prospeciing

Working closely -with local profes-

sional geophysicists, the Gruy staff con-
ducts geophysical searches for anomalies
which indicate prospects for oil or gas
reservoirs,

Geocheémical Exploration

Selected members of the Gruy staff
are trained and experienced in the applica-
tion of chemistry as an efficien: and inex-
pensive tool in preliminary prospecting
and evaluation in energy regions.

Uranjum

The Gruy staff maintains a high level
of expertise in uranium exploration tech-
niques. Petrophysical properties, log
analysis programs, and reserve calcula-
tions computed by Gruy’s computer are
the bases for economic forecasts and prop-
erty evatuations.

Placer Deposits of Precious Metals

The personnel of H. J. Gruy and
Associates, Inc. are experts in the estima-
tion of reserves of precious metals in
placer deposits. The staff prepares eco-
nomic projections, evaluates placer prop-
erties and acts as an investment advisor.

Electrical Energy Studies

Because certain of the world’s energy
needs can be best met thirough the use of
electrical power, optimum methods and
fuel sources for electrical generation are
being sought continuousiy. The spécialists
at H. J. Gruy and Associates, Inc. have
prepared long range arvea market and fuel
source studies for the electrical power
industry. The Gruy staff has studied the
relative merits of fossil fuels versus nu-

clear, geothermal, or hydroelectric
sources in powzr generation for specific
applications. Petailed energy-use predic-
tions ior eléctrical service areas are re-
quired for studies of this nature a1 are
frequently prepared by the Gruy sta.f,”

Coal

The United States has a large share of
known world coal reserves. This fact is
increasing in significance in light of pro-
jected energy requirements. Gruy profes-
sionals study the geologic environment of
deposition, postulate favorable areas for
coal exploration and compute reserves.

Tar Sands and Oil Shale

Very large potential reserves of oil are
in the tar and shale oil deposits located in
Canada and in the U.S. Rocky Mountain
region. The geofogists and engineers on
the Gruy staff maintain a current aware-
ness of the accepted technology for deter-
mining reserve tar sand-oil shale volumes
and for evaluating recovery techniques
from these deposits.

Hydrology

Gruy scientists apply the expettise ac-
quired from detailed work in three-phase
flow regimes developed for hydrocarbon
reservoirs to the less complicated one-
phase flow regimes of hydrology. As the

-population moves to the more arid Rocky

Mountain and Southwestern areas, studies
to assure adequate supplies of water will
be required. The Gruy organization is
prepared with personnel and computer
capability to meet the requirements for re-
gional hydrology studies to help alleviate
the water. problem. .
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.ﬁcar, geothermal, or  hydroelectric
jources in power generation for specific
w)lications. Detailed energy-use predic-
fons for electrical service areas are re-
juired for studies of this nature and are
pequently prepared by the Gruy staff,

Coal

.- TheUnited States has a large share of
Wm world coal reserves. This fact is
increasing in significance in lighi f pro-
iccted energy requirements. Gruy profes-
sionals study the geologic environment of
deposition, postulate favorable areas for
coal exploration and compute reserves.

Jar Sands and Oil Shale

Very large potential reserves of oil are
In the tar and shate cil deposits located in
Canada and in the U.S. Rocky Mountain
region. The geologists and engineers on
‘the Gruy staff maintain a current aware-
ness of the accepted technology for deter-
iiiiting reserve tar sand-oil shaie volumes
and for evaluating recovery techniques
from these deposits.
|

Hydrology

Gruy scientists apply the expertise ac-
quired from detailed work in three-phase
flow regimes developed for hydrocarbon
reservoirs to the less complicated one-
phase flow regimes of kydrology. As the
population moves to the more a-id Rocky

_Mountain an¢d Southwestern areas, studies

to assure adequate supplies of water will
be required. The Gruy organization is
prepared with personnel and computer
capability to meet the requirements for re-
gional hydrology studies to help alleviate
the water problem.

Computer Services

H. J. Gruy and Associates, Inc. has
the capability to solve and perform highly
sophisticated stientific and management
functions utilizing its computer facitities.
Through an in-house high-speed terminal
in the Daltas and Houston offices, the
eniire Gruy organization has access to a
UNIVAC 1108 computer. This impressive
capability — supportea by a highly experi-
enced group of computer programmers —
augments the professional staff to the
degree that the Gruy company can re-
spond to the most exacting and unique re-
quirementsofitsclients. . =

The Gruy staff has had many years of
experience in developing numerous com-
puter systems to solve a broad array of
customer problems. At the heart of our
ability to respond promptly and comptre-
hensively to client needs is our computer
library containing over 100 tested and

proven programs. For example, this li-
brary makes possible a complex analysis
of reservoir performance using multi-di-
mensional and multi-phase computer
models. Numerous special models have
been developed in addition, including con-
ing and gas storage models. Programs are
also available which permiit: conventional
and compositional material balance calcu-
lations; gas deliverability calcutations; re-
serve and economic projections; quantita-
tive well log analyses; reservoir pressure
test calculations; and investrnent opportu-
nity evaluations. )

Inaddition to programs responsive to
The Gruy Companies’ customers, our
computer library also includes programs
to assist in the management of oil and gas
producing properties. This management
system has the ability to perform account-
ing, joint ownership billing and income
distribution and, ultimately, check writing
disbursements.

The Gruy computer facilities are
available to clients under a variety of
arrangements ‘including hourly or block
time rental arrangements — with or with-
out consulting personnel. Or, the Gruy
programs may be licensed for use in the
customer’s computer. Brochures describ-
ing our computer programs will be pro-
vided upon request.
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Graphic Arts .
Professional drafting and = offset

- wiating services are performed in-shop

and are available to outside users. In-shop
handling provides security for confiden-
tial data.

PROFESSIONAL PERSONNEL:

The professional staff of }H. J. Gruy
and Associates, Inc. is composed of engi-
neers, geologists, and computer specialists
who are dedicated to serving their client’s
needs.

The fotlowing pages outline the indi-
vidual training and experience of staff
members. As a group, the Gruy statf rep-
resents nearly 500 man-years of special-
ized experience.

. T EaY
NOTAS

Personnel




Personnel

H.J. Gruy

Chairman of the Board and Chief
Executive Officer

H. J. Gruy and Associates, Inc.
Dallas and Houston

Mr. Gruy received a B.S. Degree in
Petroleum Engineering from Texas A&M
University in 1937 and the Professional
Degree of Petroleumn Engineer by that in-
stitution in 1956.

From 1938 until 1942, he was em-
ployed by Shell Oil Company as exploita-
tion engineer at various locations in Louis-
iana, Arkansas, and Texas. In 1942, he be-
came District Engineer for the East Texas
District and was the Shell Qil representa-
tive for 2 number of field engineering and
geological committees. From 1945 until
1950, he was a petroleum engineer and
geologist with the consulting firm of De-
Golyer and MacNaughton.

In 1950, Mr. Gruy organized his own
firm and has been an independent petrole-
um contultant since that time.

In addition to drilling and produc-
tion, his experience includes evaluation of
oil and gas producing properties, drilling
blocks and non-producing leases. He has
been in charge of numerous reservoir and
geologic studies throughout the United
States, Argentina, Venezuela, Alaska,
Australia, Turkey, Africa, the North Sea,
and The Arabian Gulf.

His activities have included testifying
before the Federal Power Commission on
gas reserves and deliverability, before the

- Securities and Exchange Commission on

oitand gas reserves and values, and before
regulatory bodies of various states on pro-
ration probtems; he has been an expert
witness in both federal and state courts on
behalf of various clients.

Mr. Gruy is a member of the Ameri-
can Association of Petroleum Geologists,
the American Petroleum Institute, the
Society of Petroleum Engineers of AIME,
the Society of Petroleum Evaluation Engi-
neers and the Texas Society of Profession-
al Engineers. He was President of the
Society of Petroleum Evaluation Engi-
neers for 1964 and the District Representa-
tive for the Dallas District of the American
Association of Petroleum Geologists for
1964-66. He served as Treasurer of the
Society of Petroleum Engineers of AIME
from February, 1965, to February, 1967.
Mr. Gruy was installed as President of the
Society of Petroleum Engineers of AIME
at the annual meeting in New-York in
1968. He served a three-year term on the
Board of Directors of AIME and SPE as
President-Elect of SPE in 1967, President
in 1968 and Past President in 1969. He
served as Vice-President of AIME for the

year 1969. He was President of the Dallas
Petroleum Engineers Club in 1950, Presi-
dent of the Fort Worth Petroleum Engi-
neers Club in 1953 and Chairman of the
Fort Worth Section of the American Insti-
tute of Mining; Metallurgical and Petrole-
um Engineers in 1953. He is a member of
Tau Beta Pi, honorary engineering soci-
ety, a Fellow of the Texas Academy of Sci-
ence, and a registéred professional engi-
neer in the State of Texas. In 1965 and
1966, he served as a Distinguished Lectur-
er for the Society of Petroleum Engineers
of AIME.

On February 25, 1966 ‘at the National

Engineers Week Banquet in Dallas, Mr. °

Gruy received an award “‘In Recognition
of Outstanding Achievements in the Field
of Petroleum Engineering.”’

Mr.'\Griv was appointed a task force
member — alung with other experts in
government, academia and industry — to
conduct a comprehensive National Gas
Reserves Study for the Federal Power
Commission. This study, begunin 1971 by
the Supply-Technical Advisory Task
Force, was concludedin 1973.

13
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Forrest A. Garb

President and Chief Operating Officer
H. J. Gruy and Associates, Inc.

Dallas

Mr. Garb received a B.S. Degreé and
a Professional Degree in Petroleum Engi-
neering from Texas A&M University in
1951 and 1963, respectively.

Upon graduatlon, ‘Mr. Garb ‘joined

‘Socony y Mobil Co. and was assigned to the

Magnoiia Petroleum Co. operaticns in
Kansas, Texas, and Louisiana. After a
two-year tour in the United States Air
Force, where he researched foreign pro-
pellants and lubncants, he rejoined So-
cony Mobil Oil Co. in 1954 and was as-
signed-to the offshore drilling program
working with drilling fluid control and
high-pressure completions.

* From 1955 to 1957, he served as a
field and reservoir engineer in Socony Mo-
bil’s Eastern and Western Venezuela Divi-
sions. During this period, his responsibili-
ties included formation and reservoir eval-
uation, development and exploration drill-
ing, workover and completion programs,
and assignment as company representative
on several unitization engineering com-
mittees.

Since joining tlie.staff of H. J. Gruy
and Associates, Inc. in 1957, Mr. Garb has
attended several computer programming
schools and the advanced reservoir petro-
leum engineering course for petroleum in-
dustry personnel offered by Texas A&M
University. He was elected Vice-President
in 1959, Executive Vice-President in 1963,
and Presxdent in1973.

Mr. Garb is a member of the Society
of Petroleum Engineers of AIME and has
served actively on it§ committees. He is a
member of the Society of Petroleum Eval-
uation Engineers, the Association of
Computing Machinery, the Petroleum En-
gineers Club of Dallas, the Dallas Gegolog-
ical Society and an associate member of
the American Association of Petroleum
Geologists. He is a registered professional
engineer in the State of Texas.

J. W.Wood, Jr.

Executive Vice-President,

H. J. Gruyand Associates, Inc.,
Duallas

Mr. Wood received a B.S: Degree in
Petroleum and Natural Gas Engineering
from Texas A&l University in 1951 and an
M.S. Degree in Petroleum Engineering
from Texas A&M University in 1953.
During 1960-1962 he completed two years
of graduate work in economics at South-
ern Methodist University.

Upongraduation in 1953, Mr. Wood
was employed by the Atlamlc Reﬁnmg
Company as a reservoir engineer in the
Dallas Eastern Region. In 1955, he joined
J. Ray McDermott & Company, Inc. asa
petroleum eiigineer and assistant to the
Manager of Operations of the Oil Divi-
sion. From 1960 to 1963, lie was an i:de-
pendent petroleum consuitant in Danas.

In 1963, he joined the Dallas staff of
H. J. Gruy an"d Associates, Inc. as a reser-
voir engineer. He was elected Vice-Presi-

dent in 1965, Senior Vice-President in

1968, and Executive Vice-Presidentin 1974.

Mr. Weod’s experience includes eval-
uation of oil and gas producing properties
and drilling deals, field development pro-
grams, oil vzell workover and production
equipment design recommendations, tes-
tiniony before federal and state regulatory
bodies and in the federal court, supervn-
sion of field operating personnel unitiza-
tion and property acquisition negotir
tions, and coordination of geological,
land, and accounting funciions. Much of
his recent experience has been in the area
of petroleum economics, including studies
of crude oil, natural gas and plant prod-
ucts supply, demand and future prices.

Mr. Wood is a member of the Society
of Petroleum Engineers of AIME, the
American Economic Association, the Na-
tional Association of Business Economists
and the Petroleum Engineers Club of
Dallas. He is a registered professional en-
gineer in the State of Texas and a member
of the Texas Society of Professional Engi-
neers.

George R. Donaldson

Senior Vice-President and
Hauston Office Manager,

H. J. Gruy and Associates, Inc.
Houston

Mr. Donaldson received a B.S. De-
gree in Petroleum Engineering from the
University of Missouriin 1951.

From graduation in 1951 until 1963,
Mr. Donaldson was employed as a petro-
leum engineer by The Atlantic Refining
Company in the United States and Vene-
zuela. Puring his tenure with Atlantic, he
served in severai petroleum engineering
capacities and advanced to supervisor of
the petroleum engineering section in Cara-
cas. In this position, his responsibilities
included supervision of the reservoir engi-
neering section, production forecasts, and
workover recommendations. From 1963
to 1966, he was self-employed, finding and
promoting drilling ventures in the Illinois
Basin.

In 1966, Mr. Donaldson joined the
Houston staff of H. J. Gruy and Associ-
ates, Inc. as a petroleum engineer and was
elected Vice-President in 1968 and Senior
Vice-President in 1972. .

Mr. Donzldson is a member of the
Society of Petroleum Engineers of AIME

_~ad a registered professional engineer in

the State of Illinois.

George L. Cox

Vice-President, )

H.J. Gruy and Associates, Inc.
Dallas )

Mr. Cox received a B.S. Degree in
Chemical Engineering from the University
of Texas in 1940.

While first emptoyed by Gulf Oil
Corporation, Mr. Cox was assigned to the
Permian Basin area where his efforts were
directed toward well completions, work-
overs and solution of fluid production
problems. As Chairman of the Permian
Basin APl Committee on Treating, he
authored the text used by The University
of Texas Extension Division in the course,
““Treating OQil Field Emulsions.”” In 1951,
he was transferred to Mene Grande Qil
Company, a Gulf subsidiary in Venezueia,
where he served as a reservoir engineer and
as production superintendent. Mr. Cox
also worked as field supervisor in offshore
operations for Creole Petroleum Corpor-
ation in the Lake Maracaibo area.

He joined the staff of H. J. Gray and

Associales, Inc. in 1963 and ‘vas elected
Vice-President in 1968.
_ Mr. Coxisamemberof the Society of
Petroleum Engineers of AIME and is a
registered professional engineer in the
State of Texas.

Stanley B.

Vice-Pres
H.J.Gru;
New York

Mr. |
from Bro.
tended T
from 194
residence
nations fq
icsand Stz
Science R
1950 for
namics. o

Mr. |
Corporati
ager of N
1961 he |
€CoNnomis|
pany. In
Inc., cons
sionand ¢

Mr.
mented <
tems for ¢
control,
ment and
programs
proved m
marketing

Aftei
ates, Inc.
keting re;
areaand :
and foreg
President




eorge R, Donaldson

cnlor Vice-Presidens and
ouston Office Manager,
.J. Gruy and Associates, Inc.
ouston

Mr. Donaldson received a B.S. De-
¢e in Petroléumn Engineering from the
niversity of Missouri in 1951.

From graduation in 195! until 1963,
t. Donaldson was employed as a peiro-
um engineer by The Atlantic Refining
orapany in the United States and Vene-
uela. During his tenure with Atlantic, he
rved in séveral petroleum engineering
pacities and advanced te supervisor of
e petroleum engineering section in Cara-
s. In this position, his responsibilities
cluded supervision of the reservoir engi-
eering section, production forecastz, and
orkover recommendations. From 1963
1966, he was self-employed, finding and
romoting drilling ventures in the Illinois
asin.

In 1966, Mr. Donaldson joined the
ouston staff of H. J. Gruy and Associ-
tes, Inc. as a petroleum engineer and was
ected Vice-President in 1968 and Senior
ice-President in 1972.

Mr. Donaldson is a member of the
nciety of Petrolenm Enginesrs of AIME
‘F;nd a registered professional engineer in
e State of Illinois.

}

George L. Cox

Vice-President,

H. J. Gruy and Associates, Inc.
Dallas

Mr. Cox received a B.S. Degree in
Chemical Engineering from the University
of Texas in 1940. ‘

While first employed by Gulf Oil
Corporation, Mr. Cox was assigned to the
Permian Basin area where his efforts were
directed toward well completions, work-
overs and solution of fluid production
problems. As Chairman of the Permian
Basinn API 'Committee on Treating, he
authored the text used by The University
of Texas Extension Division in the course,
‘“Treating Qii Field Emulsions.”” In 1951,
he was transferred to Mene Grande Oil
Company, a Gulf subsidiary in Venezuela,
where he served as a reservoir engineer and
as production superintendeni. Mr. Cox
also worked as field supervisor in offshore
operations for Creole Petroleum Corpor-
ation in the Lake Maracaibo arza.

He joined the staff of H. J. Gruy and
Associates, Inc. in 1963 and was elected
Vice-President in 1968.

Mr. Cox is a member of the Society of
Petroleum Engineers of AIME and is a
registered professional engineer in the
State of Texas.

Stanley B. Kurta
Vice-President,
H. J.‘,Gru 'y and Associates, Inc.
New York
Mr. Kurta received his A.B. Degree
from Brooklyn College in 1947. He at-

tended The Johns Hopkins University

frer. 1948 to 1950 where he completed
residence requirements and general exami-
nations for the Ph.D. Degree in Econom-
ics and Statistics. He was awarded a Social
Science Research Council fellowship in
1950 for research in the behavioral dy-
namics of corporate systems.

Mr. Kurta joined the U.S. Plywood
Corporationin 1951 and became its Man-
ager of Marketing Research in 1953, In
1961 he took a position as managerial
economist with The Weyerhauser Com-
pany. In 1966, he formed Justin Tyme,
Inc., consultants in computer-based deci-
sionand control systems.

Mr. Kurta has designed and imple-
mented computerized information sys-
tems for economic forecasting, inventory
control, physical distribution manage-
ment and transfer priciag. This family of
programs rationally and vigorously im-
proved management control of products
marketing. )

After joining H. J. Gruy and Associ-
ates, Inc. in 1973, he was made the mar-
keting representative for the New York

area and a consuitant in energy economics

and forecasting. He was elected a Vice-
President in 1974.

W. Glerin Noell
Vice-President,

H.:J, Gruy and Associates, Inc.
Dallas

Mr. Noell graduated from the Uni-
versity of Oklahoma, receivinga B.S. De-
greein Geological Engineering. in 1950.

Upon graduation, Mr. Noell was em-
ployed by the Panoma Corporation and
worked for five years in naturai gasoline
plant operations. In 1956, he joined the
staff of Oil and Gas Property Manage-
ment, Inc. as a valuation engineer with the
principal responsibility of appraising oil
and gas properties. He has attended elec-
tric log schools offered to industry person-
nel and is an expert in log analysis.

Mr. Noell Joined H. J. Gruy and
Associates, Inc. in 1960 as a geological
engineer and was elected Vice-President in
1568. .

Mr: Noell is a member of the Society
of Petroleuin Engineers of AIME and the
American Association of Petroleum Geol-
ogists. He is a registered professional engi-

neer in the State of Texas.
B
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Lyn T. Stanley
Vice-President,
H. J. Gruy and Associates, Inc.

Dalay

Mr. Stanley received a B.S. Degree in
Petroleum Engineering from Texas A&M
University in 1950.

Upon . graduation, Mr. Stanley
worked for Tennessee Gas Transmission
Company as a field engineer. From 1951

through 1959, he was a production and °

reservoir engincer for Arabian American
Oil Company in Saudi Arabia and New
York. During 1960 to 1965, he served as
group supervisor of reservoir engineering
research for The Pure Oil Company.

Mr. Stanley joined the Dallas staff of
H. J. Gruy and Associates, Inc. in 1965 as
a petroleum engineer. After serving as
manager of computer engineering, he was
elevated in 1973 to the position of Vice-
President.

Fie is a member of the Society of
Petroteum Engineers of AIME, Society of
Professional Well Log Analysts, Tau Beta
Pi honorary engineering society and Phi
Kappa Phi hionorary scholastic society. He
is a registered professional engineer in the
State of Texas.

R. E. Watson

Vice-President,

H. J. Gruy and Associates, Inc.
Dallas

Mr. Watson received a B.E. Degree in
Civil Engineering from Tulane University
in 1927. ,

His early experience includes service
with Cia Mexicana de Petroleo ““El Agui-
1a’’ in Mexico, with H. L. Hunt in Arkan-
sas, with Gulf Oil Corporation and with
Clint Murchison in Texas. In 1930, Mr.
Watson joined the Humble Oil and Refin-
ing Company as a junior engineer and,
until 1936, was a district petroleum engi-

neer with responsibilities in New Mexico .

and Texas. From 1936 to 1941, he served
as chief petroleum engineer for Lago Pa-
troleum Corporation in Maracaibo, Vene-
zuela.- Upon returning to the United
States, he joined the Carter Oil Company
as division petroleum engineer for the
Louisiana division. From 1944 to 1949,
Mr. Watson was Vice-President and Di-
rector for the Drilling ané Exploration

Company in charge of drilling operations”

in Venezuela, Argentina, and Turkey, and
assisted operations in Brazil. In 1949, he
became President of Rexray Drilling
Company with operations in West-Central
Texas. In 1953, he became Mapager for
Three Brothers Oil Company and for Ray
E. Hubbard, an independent oil operator.

Mr. Watson joined the staff of H. J.
Gruy and Associaies, inc. in 1962 and was
elected Vice-President in 1968.

Mr. Watson is a member of the Soci-
ety of Petroleum Engineers of AIME and
the Petroleum Engineers Club of Daltlas.

"Leland C. White

Vice-President,
H.J. Gruy and Associates, Inc.
Houston

Mr. White received a B.S. Degree in
Petroleum Engineering from Texas A&M
University in 1956.

Upon graduation, Mr. White was
employed by Shell Oil Company. After a
one-year training program and two years
of military service; he was assigned to the
West Texas arsa as an exploitation engi-
neer. His work included reservoir engi-
neerir:a, log aitalysis, and field enginesring
in the Midland District office. In 1962,
Mr. White joined The British-American
QOil Producing Comnpany in Dallas as a
staff engineer in the Economics and Eval-
uation Department. His duties included
reservoir and peiro-physical engineering,
estimation of reserves, and appraisals of
producing properties.

.- He joined the staff of H. J. Gruy and
Associates, Inc. in 1966, and was elected
Vice-Presidentin 1971.

Mr. White is a member of the Society
of Petroleum Engineers of AIME and is a
registered professional engineer in the
State of Texas ‘

Kent Bruce

Petrolewm Engineer,

H. J. Gruy and Associates, Inc.
Houston

During the summers of 1966
through 1968, Mr. Bruce worked
as an engineéring assistant and
roustabout for the Pan Am and
Getty Qil Companies.

In 1972, he received a B.S.
Degree in Peiroleum Engineering
from the University of Wyom-
ing.

Early in 1973, lie joined the
Houston staff of H. J. Gruy and
Associates, Inc. as a Petroleuin
Engineer. Mr. Bruce is a junior
member of the Society of Profes-
sional Engineersof AIME. ~
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Leland C. White
Vice-Presilent,

H:1. Gruy and Associates; Inc.
Houston

Mr. White received a B.S. Degree in
Petroleum Engineering from Texas A&M
Universityin 1956.

Upon graduation, Mr. White was
employed by Shell Oil Company. After a
one-year training program and two years
of military service, he was assigned to the
West Texas area as an exploitation engi-
neer. His work included reservoir engi-
neering, log analysis, and field engincering
in the Midland District office. In 1962,
Mr. White joined The British-American
Qil Producing Company in Dallas as a
staff engineer in the Economics and Eval-
uation Department. His duties included
reservoir and petro-physical engineering,
estimation of reserves, and appraisals of
producing properties.

He joined the staff of H, J. Gruy and
Associates, Inc. in 1966, and was elected
Vice-President in 1971.

Mr. White is a member of the Society -

of Petroleum Engincers of AIME and is a
registered professional engineer in the
State of Texas

Kent Bruce -
Petroleum Engineer,
H. J. Gruy and Associates, Inc.

_ Houston

During the summers of 1966
through 1968, Mr. Bruce worked
as an engineering assistant and

roustabout for the Pan Am and-

Getly Qil Companies.

In 1972, he received a B.S.
Degree in Petroleum Engineering
from the University of Wyom-
ing

Early in 1973, he joined the
Houston staff of H. J. Gruy and
Associates, Inc. as a Petroleum
Engineer. Mr. Bruce is a junior
member of the Society of Profes-
sional Engineers of AIME.

Terence J. Elliott

Geophysicist

H. J. Gruy and Associates, Inc.
Dallas

Mr. Elliott graduated -in
1963 from the University of
Queensland, Australia with a
B.S. Degreein Geology.

Upon graduation, Mr.
Elliott was employed by Mara-
thon Petroleum Austiajia, Ltd.
from 1963 to 1964 as a gcophys-
ical assistant in seismic opera-
tions in Australia and New
Guinea. In 1964 he joined
WELEX to do well logging main-
tenance and operations. In 1965,
Mr. Eliiott was employed: by

- Continental Oil Company out of

New York and London as a geo-
physicist. He “was involved
primarily with interpreting and
mapping North Sea seismic data.
From 1967 to 1971, Mr. Elliott
was a geophysicist for SEISCOM
DELTA Inc. in Houston work-
ing in all phases of seismic data

_processing and the development

of software packages. Mr. Elliott
joined H. J.Gruy and Associates,
Inc. in 1971 as a staff geophysi-
cist responsible for handling
client scismic data. He left this
company in 1972 to join D. R.
McCord and Associates in Dallas
as a consulting geophysicist. He

was involved in geophysical in- -

terpreiations for major fields in
fran and Australia and consult-
ing and marketing assignments in
Europe and the Far East. From
1973 until 1975, Mr. Elliott was

with Texas Pacific Oil Co. in_

Dallas as Senior International
Geophysicist responsible for ap-
praising, planning and super-
vising the company’s world-wide
geophysical programs.

Mr. Elliott rejoined the staff
of H. J. Gruy and Associates,
Inc.in 1975 asone of its geophys-
icists.

He is a mémber of the
American Association of Petro-
leum Geoloaists, Society of Ex-
ploration Geophysicists, Dallas
Geophysical Society and Dallas
Geological Society.

Dan M. Jones

Senior Reservoir Engineer,

H. J. Gruy and Associates, Inc.
Datlas

Mr. Jones received a B.S.
Degree in Petroleum Engineering
from The University of Texas in
1952,

He entered the U.S. Air
Force upon graduation and
gained experience in Electronics,
Communications, and Synthetic
Training until 1957. From 1957
to 1962, he was employe ! by Sin-
clair’ Oil and Gas Company as a
field engineer in the Texas Pan-
handle and as a Reservoir Engi-
neer in Tulsa. In 1962, he was
assigned as a Reservoir Engineer
in Sinclair’s Mediterranean Pe-
troieum Co. in Paris until his
reassignment in 1964 to West
Texas as a Senior Engineer. He
was transferred in 1965 to Sin-
clair’s Systems and Computing
Department in Tulsa where he
was responsible for development
and application of technical pro-
grams; Mr. Jones did graduate
work concurrently at The Uni-
versity of Tulsa in Reservoir En-
gineering. He joined D. R. Mc-
Cord and Associates.in Dallas in
1969 as an Associate Engineer
concerned with development and
application of technical pro-
grams and simulation studies. He
left to become President of Fire-
bird Casing Corporation in 1974.

Mr. Jones joined the Dallas
sta{[f‘ of H. J. Gruy and Associ-
ates, Inc. in 1974 as « Senior Res-
ervoir Engineer.

Mr. Jones is 2 member of
the Society of Petroleum Engi-
neers of the AIME and the Texas
Society of Professional Engi-
neers. He is a registered profes-
sional engineer in the State of

Texa
1 £Xas.

= Gy

Dickey L. Keith
Petroleum Engineer,-
H. J. Gruy and Associates, Inc.
Housion
Mr. Keith received a B.S.
Degreein Petroleum Engineering
from The University of Missouri
in 1968. ,
Following graduation, he
joined thie Chevron Qil Company
as a reservoir - engineer at the
Venice Production District “in
New Orleans. He gained experi-
encein secondary recovery, pres-

sure maintenance, reservoir eval-

uation, and computer modeting
of offshore reservoirs while as-
signed in the Gulf Coast area.

Mrt. Keith joined the Hous-
ton staff of H. J. Gruy and
Associates, Inc. as a Petroleum
Engineerin 1973.
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Robert E. Lowry

Senior Geologist,

H. J. Gruy and Associates, Inc.
Houston

Mr. Lowry received a B.S.
Degree in Geology in 1949 from
the University of Qklahoma
where he also did graduate work
in geology. In 1964, he received
an LL.B. Degree from Jackson
School of Law of Mississippi
College and obtained a Juris
Doctor Degree from Loyola Uni-
versity School of Law in 1970.

From 1949 to 1969, Mr.
Lowry was employed by Hu:nble
Oil & Refinir;z Company as a
geologist. He performed general
subsurface geological . explora-
tion, well site geological analy-
ses, regional and field mapping,
reservoir studies and evaluations
and geological studic®" for work:
over operations. He also served
on geological committees for
field unitization and presented
geological testimony before the
Texas Railroad Conimission. His
principal areas of experience dur-
ing this period were the Gulf
Coast and the Permian Basins.

From 1969 through 1974, Mr. =

Lowry was a Consulting Geolo-
gist and Attorney in Jackson,
Mississippi. }i¢ prepared exten-
sive oil,; gas-and mineral leases
and practiced law in Mississippi
and Louisiana.

In 1975, Mr. Lowry )omed
H. J. Gruy and Associates, Inc.

~ as asenior geologist in the Hous-

18

ton office.

Heisa member of the Amer-
ican Association of Petrcleum
Geologists, American Instifute
of Professional Geolcgists,

American Bar Association, and
the Mississippi and Louisiana
State Bars.

Walter C. Miller

Chief Geologist,

H. J. Gruy and Associates, Inc.
Dallas .

Mr. Mnllerreceweda B.S. De-
gree in Geology in 1949 from the
University of Wyoming. He also
has additional schooting in geol-
ogy from the University of Wyom-

_ing and Tulane University; in com -

puter application and time sharing
from Central Wyom;ng College;
and in the tranium industey from
the Atomic Energy Commission.

. Mr. Miller joined the Carter
Oil Company in 1952 as a surface
geolugist in Wyoming and Colo-
rado. From 1953 to 1962, he was a
well'site and subsurface geologist
in Kansas, Missouri and Okla-
homa. In 1962, he was trained as a
log analyst by the Humble Re-

search Laboratory in- Heuszen and-

worked in that capacity in Okla-
homa. Later, he was involved with
the production geology and strati-
graphic groups in the offshore
Louisiana atea. From 1966 to
1968, Mr,: Millet was a consulting
geologrs' -1id log analyst based
in Wyorung. He worked in the
Rocky Mountain area, California
and Western Canada in both pe-
troleum and mineral exploration.
In 1968, he joined the General Nu-
clear Corporaticn in Wyoming
and was involved in acquisition
and evaluation of petroleum prop-
erties, uranium claims, prospect
development, . log analysns, log
quality contr'l and in -corporate
adniinistration as Assistant Secre-
tary. In 1971; Nir. Miller joine
Western United Resources, Inc. as
Vice-President, He supervrsed ex-
ploration for beryllium, copper,
gold, lead-silver and participation
in_joint ventures of. petroleum ex-
ploraticn in Kansas and Colombia.
- He joied H. J. Gruy @and
Associates, Inc. in 1973 as a Sen-
ar Geologist. He was appointed
(,hlefGeologlst in 1974.

. Mr. Miller is a member of the
American Association of Petrole-
um Geologists, the Society of Pe-
troleum Engineers of "AIME, the
Society of M.mng Engmeers of
AIME, theS Society of Pr ofessionat
Well Iog Analysts, the Rocky

Meantain Assocratlon of Geolo-
gists, the Wyoming Geological As-
sociation and the Dallas Geologi-
cal Society. Mr. Miller is a Regis-
tered Professional Geologist in the
State of California.

Robert F. Mitchell

Well Log Analyst - Engineer,
H. J. Gruy & Associates, Inc.
Dallas .

Mr. Mitchell obtained his
B.S. Degrée in Acronautical En-
gineering from Texas A&M Uni-

versity in 1951, From 1959 to
1961, he attended the University
of Michigan in pursuit of an
M.S. Degree in Aeronautical En-
gineering with specialization in

guided missiles. He also aitended

Service-sponsored courses in per-
sonnel management, nucl€ar sys-
tems and computer programs
during 1958, 1962 and 1965, re-
spectively.

Mr. Mitchell joined the U.S.

Air Force in 1951 where he spent
and development work.  His
duties have included: pef forming
aircraft structural analyses; test-
ing nuclear weapon effects; de-
veloping conventional munitions;
conducting studies on advanced
space systems; supervising tech-
nology exchanges with foreign
scientists, and managing long-
range planning for the Air Force.
Hedirected the conceptual devel-
opment of several innovative
weapon systems and authored
technical papers treating the use
of nuclear-powered aircraft in
the future.

Mr. Mitchili joined the Dal-

. lasstaff of H. J. Gruy and Asso-

ciates, Inc. in 1975 as a well log
analyst-engineer.

Yogi R, Patel

Reservoir Engineer,

H. J. Gruy and Associates, Inc.
Dallas

Mr. Patel received a B.S.
Degree in Chemistry from The
Maharaja Sayajirao University
of Baroda, India in 1967. He
came to the United States to
study chemical engineering at
Oklahoma State University. Mr.
Patel received an M.S. Degtee in
Chemical Engineering from the
University of Tulsain 1971. He is
now pursuing graduate study in
app'ied mathematics at the Uni-
versity of Texas at Dallgs.

In 1971, Mr. Patel was em-
ployed by the Sun Production
and Research Center m Texas
analyses and the development of
treatment programs for corro-
sive systems.

In 1973, Mr. Patel joined H.

J. Gruy and Associates, Inc. as a

reservoir engineer with primary

‘responsibilities in pressure trans-
" ient analysis and reserve estima-

tion.

Mr. Patel is 2 member of the
Society of Petroleum Engineers
of AIME.

Raj K Prasad
Senior Reservoir Engineer,
H. J. Gruy and Associates, Inc.
Dallas

Mr. Prasad received a B.S.
Degreein Petroleum Engincering
from the Indian School of Mines
in 1965.

Upon graduation,  Mr.

Prasad worked for the Oil & Na--

tural Gas ~Commission in- his
home state in India from 1966 to
1568 as Senior Technical Assist-
antin the production section. He
was engaged in various produc-
tion activities including well test-
ing, crude oil storage and trans-
poration, workover operations
and gathering systems.

In 1968, he came to the U.S.

and joined the staff of the Tulsa

University Drilling ~Research
Project while working toward a
M.S. Degree in Petroleum Engi-
neering. The Project was con-
cerned with correlating paramet-
ers associated with rotary drilling
techniques. His studies concen-
trated on mathematical modeling
and the application of computing
to reservoir studies. Mr. Prasad
earned an M.S. Degree in Petro-
leum Engineering in 1970 from
the University of Tulsa.

He joined H. J. Gruy and
Associates, Inc. in 1970 as a res-

ervoir engineer.

- Mr. Prasad is a member of
the Society of Petroleum Engi-
neers of AIME.
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YogiR. Patel
Reservoir Engineer,
H. J. Gruy and Associates, Inc.
Dallas

Mr. Patel received a B.S.
Degree in Chemistry from The
Malaraja Sayajirao University
of Baroda, India in 1967. He
came to the United States to
study chemical engineering at
Oklahoma State University. Mr.
Patel received an M.S. Degree in
Chemical Engineering from the

University of Tulsain 1971. He is’

now pursuing graduate study in
applied mathematics at the Uni-
versity of Texas at Dallas.

In 1971, Mr. Patel was em-
ployed by the Sun Production

.and Research Center in Texas.

His assignments included water
analyses and the development of
treatment programs for corro-
sive systems.

In 1973, Mr. Patel joined H.
J. Gruy and Associates, Inc. as a
reservoir engineer with primary
responsibilities in pressure trans-
ient analysis and reserve estima-
tion.

Mr. Patel is a member of the
Society of Petroleum Engineers
of AIME.

Raj K. Prasad

Senior Reservoir Engineer,

. J. Gruy and Associates, Inc.
Dallas

Mr. Prasad received a B.S.
Degree in Petroleum Ergineering
from the Indian School of Mines
in 1965.

Upon graduation, Mr.
Prasad worked for the Oil & Na-
tural Gas Commission” in his
home state in India from 1966 to
1968 as Senior Technical Assist-
ant in the production section. He
was engaged in various produc-
tion activities including well test-
ing, crude oil storage and trans-
poration, workover operations
and gathering systems.

~_In1968, hecameto the U.S,
and joined the staff of t11e Tulsa

University Drilling Research
Project while working toward a
M.S. Degree in Petroleum Engi-
neering. The Project was con-
cerned with correlating paramet-
ersassociated with rotary drilling
techniques. His studies concen-
trated on mathematicil modeling
and theapplication of computing
to reservoir studies. Mr. Prasad
earned an M.S. Degree in Petro-
leum Engineering in 1270 from
the University of Tulsa.

He joined H. J. Gruy and
Associates, Inc. in 1970 as a res-
ervoir engineer. )

Mr. Prasad is a member of
the Society of Petroleum Engi-
neers of AIME.

-‘LIS‘“::: ges Retckemper
DI. J. Gruy and Associates, Inc.

allas

Dr. Rehkemper received his j

B.S.Degree in Geology in 1955
followed by an M.A. Degree in
Geology (with a minor in Petrole
um Enginéeningyin Tom
fiversiiy ol lTexas at Austin; a

Ph.D. Degree in Geology from
%%%__nm:{i University was obtained in

Following his graduate work

in 1956, he was employed by Mag-
olia Petroléum Conmny in ex-
plorattoriand production ctivities
in the Texas and Oklahoma Pan-
handle areas and North Texas.
Most of this time was spent in
working on ficld development ef-
forts, detailed field studies for uni-

iization Afidsecondary_fecovery
opermidns, afd" cvaluations _of
Qr:_gl'g:u:%g:c p_rogmes for puy:
chase. From 1 to 15385, he was

employed by Mobil Oil of Libya,
Ltd. in Tripoli where he was prin-
cipally involved in deétailed field
mappingand stratigraphic studies.

‘During the 1965-68 period, while

pursuing his doctoral studies, at
Rice, his efforts were involved

with the fields of marine geology,
syatigraphy and clastic petrologw
In 1969, Dr. Rehkemper joined
Sun Oif Company in its Produc-
m&hﬁﬁoratow as a
Project Leader in Clastic Petrol-
ogy. He warked on the identifica-
tion of sedimentary environinents
from electric logs, geochemical in-
dicators and sedimeéntary struc-
tures. He was also a member of the
Basin Evalwation Group which
conducied special studies of the
explored and unexplored basins of
the world. From 1972 to 1973, he
was assigned to the Regional Geol-
ogist’s Staff of Sun’s Lower 48 Re-
gion where he worked on special
projects in the Rocky Mountains
and the Anadarko Basin of Texas
and Oklahoma, During 1973 fo
1974, he was assigned to the New

Toashnalasy Mlreatin and grac in.
FCUNNGIUEY v upr il - sreas  ana

volved in new approachesto thein-
terpretaticn of seismic data.

Dr. Rehkemper joined the
staff of H. J. Gruy and Associates,
Inc. in 1974 as a Senior Geologist.

Dr. Rehkemper is a member

of the American Association ol

Péircleum Geologists, THE.Q0CICLY,

61 Coomomie—Minsralogists and.
P‘aleontoloFlgls Sigma Xiand the

bl
allas Geological Society.
L SN 5‘\ »

James G. Rogers

Computer Operations Manager,
H. J. Gruy and Associates, Inc.
Dallas

Mr. Rogers received a B.S.
Degree in Education during 1959
from North Texas State Univer-
sity followed by an M.S. Degree
in Psychology in 1960 from that
University.

From 1956 to 1957, Mr.
Rogers was employed as an elec-
tronic technician for Geotech
Corporation of Dallas; he taught
in'the Dallas Public Schools from
1960t0 1965. .

. In'1965, Mr. Rogers joined
the Dallas staff of H. }. Gruy and
Associates, Inc. as an engineer-
ing assistant. In 1968, he became
manager of computer operations
and presently supervises the
Company’s in-house computer
_installations.

Nancy Aan Shepherd
Librarian,

H. J. Gruy and Associates, Inc.
Dallas

Mrs. Shepherd received her
B.A. Degree in Liberal -Arts
(Speech Communication) from
North Texas State University in
1972. She did graduate work at
North Texas State University and
Southern Methodist University

. and received a Master of Library

Science Degree from NTSU in
1975.

Mrs. Shepherd joined H. J.
Gruy and Associates, Inc. in
1975 to become librarian in the
Dallas staff.

Mrs. Shepherd is a member
of American Library Associa- |
tion, Texas Library Association,
fouthwesicin Library Associa-
tion, and Special Libraries Asso-
ciation. She is also a member of
Alpha Lambda Sigma, honorary
library society, and Beta Phi Mu,

‘international library science hon-

orsociety.




C. H. Stewart

Reservoir Engineer,

H. J. Gruy and Associates, Inc.
Houston

Mr. Stewart received a B.S.
Degree in Mathematics and Petro-
leum Eugineering from the Uni-
versily of Houston in 1957,

Mr. Stewart served four years
in the U.S. Air Force from 1951 to
1955, gaining experience in nuclear
weapon and radar technologies
during this tour.

He joined Huinble Oil and
'Re[ining Company in 1957 as a
reservoir engineer. He was initially
assigned to the computer facilities
of Esso Production Research
where he held responsibility foroil
and gas production including gas
engineering, development drilling,
workovérs, unitization and eco-
nomic evaluations. He was pro-
moted in 1961 to District Engineer
of one of Humble’s largest pro-
ductidn districts. Mr. Stewart at-
tended Humble’s Reservoit” Engi-
neering and Management Schoo!
and did graduate work concurrent-
ly in mathematics at Southern
Methodist University. From 1963
to 1965, Mr. Stewart was a staff
consultant for D. R. McCord and
Associates, Inc. and developed
mathematical reservoir simulation
models Yor major oil companies.
He joined Shell Development
Company in 1965 as Senior Re-
search Engincer in charge of re-

sesrch in mathematical techniques .

for simulating - petroleuin reser-
voirs.. He also attended the Reser-

- voir Engineering School and the

20

Advanced Engineering Mathemat-
ics Scliool given by the Shell Devel-
opment Company. In 1967, Mr.
Stewart entered the lndependent
petroleum consulting field with a
specialty for developing reservoir
simulation models.

Mr. Stewart joined the Hous-
ton staff of H.. J. Gruy & Asso-
ciates, Inc. in 1974 as a reservoir
engineer.

Heisa member of the Society
of Petrolenm annppr: of ATME
and a member of Tau Beia Pi,
honorary engineering society.

William C, Sutherland

Senior Petroleum Engineer

H. J. Gruy and Associates, Inc.,
Dallas

Mr. Sutherland ‘graduated
from the University of Oklaho-
ma in 1954 with a B.S. Degree in
Petroleum Engineering.

Following a six-year period
of practical field experience as a
pusher-driller, Mr. Sutherland
was employed by Continental Oil
Company in 1954 as Drilling
Superintendent in the Texas-Ok-
lahoma-New Mexico region.
Subsequently, he served as ad-
visor for ‘drilling operations in
the offshore ‘Louisiana area. In
1957, he became a consulting
engineer in Texas specializing in
drilking problems and $econdary
recavery strrdies and onerations
for clients in Texas, Oklahoma,
New ' Mexico, Louisiana and
Turkey. During 1965 to 1969,
Mr. Sutherland was employed by

_ the Hunt Companies and affili-

ates as a consultant to manage-
nient on matters of drillinig, com-
pletions and unit operations. He
gained both onshore and off-
shore experience in the U.S.,

*Lybia, North Sea and Alaska. In

1969, Mr. Sitierland joined
D. R. McCord and Associates as

‘a consulting engineer special-

izing in drilling, com*)]etxon zad
remedial work. His vxpene'nce
enabled him to treat dnllmg and
production problems in adverse
environments of the U.S., Iran,
Algeriaand Angola. i

Mr. Sutherlaind joined the
Dallas staff.of H. J. Gruy and
Associates, Inc. in 1975 as Senior
Peiroleum Engineer. He is a
member of the Society of Petro-
leum Engineers of AIME, ana
the Petroleum Engineers Club of
Dallas. He is also a registered
professionai engineer in the State
of Texas.

JamesF, Vincelette

Senioci Geologist,

H. J. Gruy and Associates, Inc.
Dallas

Mr. Vincelette received a
B.S. Degree in Geological Engi-
neering (with a petroleum op-
tion) from the Montana College
of Mineral Sciences and Tech-
nologyin 1966.

Mr. Vincelette Wwas em-
ployed by the Sunray DX Oil
Company upon graduation
where he was involved in field
studies, well site geology analy-
ses, regional stratigraphic stud-
ies, structural mapping and ex-
ploration geology activities. His
field experience was gained in the
Sacramento and San Joaquin
Valleys, the Delaware Basin,
North Lonisiana, Arkansas and
Mississippi. He has worked ex-
tensively on the Miocene Trend
in South Louisiana and the Jur-
assic Trend in the Southeastern
states.

In 1974, Mr. Vincelette
joined the Dallas staff of H. J.
Gruy and Associates, Inc. as 2
Senior Geologist.

Heisamember of the Amer-
ican Association of Petroleum
Geologists and the Dallas Geo-
logical Society. .
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The Gruy Management Service Come
pany wis organized primarfiv 1o managy
ofl and was producing propertics. Person-

pel devote tull time 1o management of

propertics. Chents reccive ;uldilim}ul‘bcn-_
efit trom the capabilities and experience of
the engineers and geologists of HL L Gruy
and Asseciates, Hie. in-house computing
cquipment is available foruse in preparing
income distributions, rofitine accounts,
and joint operating statements.

The GMSCO s1aft ot protessional pe-
troleum engineers and accounting, drilling
andproductionspecialists provides a broad
range of complete petroleum production
services  at L}'Qnomic and  competitive
rates. Experidaced personnel are available
to meet client needs ranging {from property
management on one hand to providing vo-
futions to special drilling, completion and

nradoctian seatsbaong S the other hand
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ces may be secured simply by
an operating  gereenient, agency agree-
nmentor letter of instruction. Highlights of
these services follow |
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Gruy Management
Service Co.

CAPABILITIES:

The Gruy Management Service Com-
pany was organized primarily to manage
oil and gas producing propertiés. Person-
nel devote full time to management of
properties. Clients receive additional ben-
efit from the capabilities and experience of
the engineers and geologists of H. J. Gruy
and Associates, Inc. In-house computing
equipment is avaitable for use in preparing
incormre distributions, routine accounts,
and joint operating statements.

The GMSCO staff of professional pe-

troleum engineers and accounting, drilling
and praductionspecialists providesa broad
range of complete petroleum production
services at economic and competitive
rates. Experienced personnel are available
tomeet client needs ranging from property
management on one hand to providing so-
lutions to special drifling, completicn and
production problems on the other hand.
These services may be secured simply by
an operating agreement, agency agree-
ment or letter of instruction. Highlights of
these services follow.

SERVICES INCLUDE:

Property Managemeni

Major area of GMSCO expertise . . .
Provides cconomic management of oil and
gas producing operations ... Experience
and cost consciousness applied ... Close
supervision and attention to detail given
... Maximum profit for minimum effort
on part of property owner is assured.
Driliing and Completion

Design programs . . . Issue AFE’s . . .
Stake locations ... File forms ... Let
drilling contracts ... Supervise drilling

Prepare daily drilling reports
Supervise completion ... Contract sales

of production . . . Accounting.

Wo rkbvers

Make recommendations ... Design
programs ... Let service company con-
tracts ... Supervise workover operations
... Preparereports . . . Accounting.
Production Operations

QOil and gas wells ... Pumping or
flowing ... Gas-lift system design, instal-
lation and operation ... Other artificial
lifting methods ... AFE’s ... Gas com-
pression ... Lease surface facilities ...
Remedial operations . .. Filing reguiatory

body forms ... Salt water disposal ...
Lease and well records ... Automatic
lease equipment.

Secondary Recovery

Recommend, design, install and op-
erate waterfloods ... Gas injection ...
Steam and fire floods.
Disposail Systems

Design, install and operate storage
systems for salt water, plant effluents and
other undesirable matter.




Accounting Advantages of GMSCO's Service: PROFESSIONAIL. PERSONNEL: Personnel

Routine accounting ... Monthly. - Maximum profits The staff, whose competence is farge- H.J. Gruy
joint operating statements ... Monthly - Professinnal management ly responsible for the company’s success ‘ Cl.mirman oftheBbardand
income distribution ... Ad valorem and - Minimum regaired operating costs s pictured on the following pages. ’ Chicf Executive Officer
property taxes ... Depreciation ... De- - Frees owner from attetition to contirual P "~ Management Serv,ice Co.
pletion . .. Division order ... Transferof  problems and decisions n;/y and}g{ouvton
ownership . .. In-house computing capa- - Convenience of dealing with only one ; Dalias "
bility. management firm for operations in sev- i

Gas Compression eralareas- ) .
- Knowledge and experience of drilling

and production specialists at a fraction i
of the full cost i

Lease compressors by agreement . ..
Design, install and operate gas-lift systems
and compression systems for gas wells and
gasinjection operations.

Pipeline Systems i
Design, install, and maintain pipe- ‘

lines

Consultation ]
Operating problems ... Design of

drilling and workover programs ... De-

sign of lease surface facilities ... Design

of secondary recovery programs . .. Effi-

ciency studies ... Sale of oil, gas, and

plant products ... Auditing AFE’s, joint
operating statements, and income distri-
bution for non-operator interest owners.

ble for
tion of‘
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)WESSIONAT PERSONNEL:
Fhe staff, whose competence is large-

nonsibie for the company’s success,
tured on the following pages.

ey

Personnel

H.J.Gruy

Chairman of the Board and
Chief Executive Officer,

Gruy Management Service Co.
Dalias and Houston

H. C. Wilson

President and Chief Operating Officer,
Gruy Management Service Co.

Dallas

Mr. Wilson received a B.S. Degree in
Petroleum Engineering from Texas A&M
Universityin 1938.

Upon graduation, Mr. Wilson joined
Standard Oil Company of Texas and was
assigned to the West Texas-New Mexico
Division. He worked in various engineer-
ing capacities, including those as District
Engineer, Assistant Division Engineer,
and District Superintendent until 1948.

From 1942 to 1945, he served as a pi-
lot in the United States Air Force.

In 1948, WMr. Wilson joined Geo-
chemical Surveys, a Dallas based inde-
pendent oil company, as P: sduction Man-
ager. From 1948 to 1968, he was responsi-
ble for the planning, drilling and comple-
tion of wells in Texas, Néw Mexico, Cali-
fornia, Montana, North Dakota, Nebras-
ka, Louisiana, Mississippi, Alabama and
West Virginia. In addition, he designed,
installed and operated several successful
waterflood operations in West Texas. In
1968, he was transferred to Dallas as
Vice-President ‘of Geochemical Surveys,
Inc: In this position, he remainad in charge
of drilling and production and supervised
drilling in the smineral exploration depart-
ment. , .

Mr. Wilson joined Gruy Manage-
ment Service Co. in 1972 as Executive
Vice-President and General Manager. He
was elected President and Chief Operating
Officerin 1973.

Mr. Wilson is a member of the Socie-
ty of Petroleum Engineers of AIME and
the American Petroleum Institute. He is a
regizicicd professional engineer in the

" State of Texas.

Rainer A. Yanoni
Vice-FPresideni and Housion
Area Manager,

Gruy Management Service Co.
Houston

Mr. Vanori attended Rice Institute
School of Business for two years and re-
ceived a B.S. Degree in Petroleum Engi-
neering from the University of Houstan in
1956. He received an M.S. Degree in Pe-
troleum Engineering from that University
in 1959. '

Mr. Vanoni was employed by Chev-
ron Oil Company in 1958, where he'was
responsible for reservoir studies and rec-
ommendations tor secondary recovery
projects including miscible displacement.
He has participated in formation of sec-
ondary recovery units. He has also super-
vised and been responsible for drilling,
completion, and workover : operations
along ihe Gulf Coast, both on land and on
offshore or inland barges. Mr. Vanoni has
had production expefience in most areas

of the Gulf Coast including flush’primary

flowing wells, compressor and gas-lift in-
statlations, and waterflood operations.

Mr. Vanoni joined Gruy Manage-
ment Service Co. in 1968 as the Houston
area manager of production. He was elec-
ted Vice-President in 1972.
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David A. Cantwell

District Engineer

Gruy Manugement Service Co.
Houston

Mr. Cantwell received a B.S. Degree

in Petroleum Engineering from Thke Uni- -

versity of Missouriin 1968.

Mr.. Cantwel) was employed by Gulf
Qil Corporation from 1968°to 1974. Dur-
ing this period he was located in the Gulf
Coast area of Louisiana where his duties
included all phases of petroleum enginecer-
ing related to offshore operations. His last
assignment with Gulf was as Staff Engi-
neer in its Morgan City area office.

Mr. Cantwell joined Gruy Manage-
meni Service Coiin 1974 as the districi
engineer for the Company’s Houston

district.

gi
str

Harry E. Doty, Jr.

Corpus Christi District Manager,
Gruy Management Service Co.
Corpus Christi

Mr. Doty received a B.S. Degree in
Petroleum Engineering from the Univer-
sity of Corpus Christiin 1960.

Mr. Doty has worked for Pan Geo

- Atlas Corp., Drilling Well Control, Inc.,

Belco Petroleumn Corp. and Integral Pe-
troleum Corp. in various engineering and
supervisory capacities. He has had exten-
sive experience in offshore operations, in-
cluding drilling, completing, and con-
struction of production facilities. He is ex-
perlenced inthe drilling and completing of
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Mr. Doty ioined Gruy Managcment
Service Co. in 1974 as an engineer; he be-
came the Corpus Christi District Manager
in 1975.

BobR. O’Dell

Dallas District Manager,

Gruy Management Service Co.,
Dallas

Mr. O’Dell received a B.S. Degree in
Petroleum Engineering from The Univer-
sity of Texasin 1961.

After graduation, Mr. O’Dell worked
as a field engincer for Dulaney Oil Com-
pany in South Texas. In 1963, he joined
Tidewater Qil Co. and worked as a pro-
duction engineer in the Ventura Aveniie
Field of California. He also helped initiate
several ‘thermal stimaulaiion -projects in
California. During 1965, Mr. O’Dell
joined Standard Oil Company of Califor-
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shore development programs, and thermal
stimulation projects in the Santa Barbara
area_ In 1970, he was transferred to New
Orleans where he worked with Chevron
Oil Co. as an offshore production engi-
neer in the Main Pass and West Delta

areas.

Mr. O’Dell joined Gruy Management
Service Co. in 1973 as the Dallas District
Manager.

A. Donna DeCuir, Production Secretary
B. Gail Garrett, Accoumant

C. Ruth Hans, Production Secretary

D. Linda Fraley, Receptionist

E. Pamelad Tyer, Production Typist

F. James P. White, Comptroller

G. Kathryn Zielski, Production Secretary




Bpb R. O’Deli

Dallas District Manager,

Gruy Managenient Service Co.,
Dallas

Mr. O’Deli received a B.S. Degree in
Petroleum Engineering from The Univer-
hof’l‘ﬂxas in1961.

After graduauon, Mr. O’Dell workad
as a field engineer for Dulaney Oil Com-
pany in South.Texas. In 1963, he joined
Tidev:ter Oil Co. and worked as a pro-
ductlon engmeer in the Ventura Avenue
Field of California. He also helped initiate
several’ thermal stimulation projects in
California. Durmg 1965, Mr. O’Dell
Jomed Standard Oil Company of Califor-
nia and workei On reservonr studies, off-

ndoha wl
shoie uv' blupluvut pl CEIams, ana tncrimal

stimmlation nrgjeﬂc in the Santa Rarbara

area“i;‘lwo he: -w;\s tranaf;;;cd to New
Oxl Co as an offshc;rAew product:on engn-
rneer in ‘the Main-Pass and West Delta

aréas.
Mr: O’Dell jomed Gruy Managenient -
Semce Co.in 1973 as the Dallas District
Manager

' A. Donas DeChir, Productiocn Secretary
B. Gail Garrett, Accountant
C. Ruth Hans, Production Secretary
* D. Linda Fraley, Receptionist
" E. Pamels Tyer, Production Typist
"F. JamesP. White, Comptroller
.G. Kathryn Zielski, Production Secretary
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Publications:

“Wartime Regulations of the East Texas
Field,”” The Petroleum Engineer, Decem-
ber, 1945, H. J. Gruy.

“‘Critical Review of Methods Used in Estima-
tion of Natural Gas Reseives,’' Petroleum
Developntent and Technology AIME,Vol.
179, 1949, H. 3. Gruy - Co-Author.

“‘Plotting Pressure Drop Against Cumulative
Production of Gas Fields on Log-lLog
Paper,”” The Petroleum Engineer, Sep-
tember, 1950, H. J. Gruy - Co-Author,

‘*A Method of Predicting the Future Perfor-
mance of a Gas Reservoir Using a Digital
Comnputer,”’ IBM Petrocade Papers, Oc-
tober, 1959, Forrest A, Garb.

“‘Approximation of Gas-Drive Recovery and
Front Movemeént in the Abqaiq Field,

Saudi Arabia,” Transaclrons AIME

1560, L. T. Sianiey.

““*Curve-Fittirig Cuts Material Balance Calcu-

tations,” Petroleum Engineer, August,
1961, .. T. Stanley.

““A Digital Computer Program for Predicting
Reservoir and Individual Well Perfor-
mance of a Multi-Drive Reservoir,”” 1BM
Petroleum Reservoir Engineering Paper,
March, 1962, Forrest A. Garb - Co-
Author.

“Thirty Years of Proration in the Fast Texas
Field,” Journal of Petroleum Technol-
ogy, June, 1962, H. J. Gruy.

““Just Hours to Field-Evaluate Paraffin in-
hibitor,”” Petroleum Engineer, October,
1962, L. T. Stanley - Co-Author.

“Estimation and Classification of Petroleum
Rererves,”’ Seminar on the Economics of
Oil and Gas by The Panhandle Associa-
tion of Petroleum Landmen, Fall, 1964,
H.J. Gruy.

‘“‘Practical Application of Digital Computers
to Economic Analysis of Producing Prop-
erties,”! Journae! of Petroleum Technol-
ogy, February, 1965, H. J. Gruy and
Forrest A. Garb.

“Significance of Oil Company Financial
Statemeits,”” 1965 Symposium on Petro-
leum Economics and Evalnation, Dallas
Section, March, 1965, H. J. Gruy - Co-
Author.

““Manual of Fundamental Well Log Analy-
sis,”’ Published for Private Distribution,
Scptember 1964 Supplemented August,
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**A 1966 Critique on Pressure Transient Test-
ing,”” SPE 1512, Presented 4ist Annual
Fail Meeting of Society of Petroleum En-
gineers of AIME, Dallas, Texas, October
2-5,1966, H. J. Gruy and Forrest A. Garb
-Co-Authors.

““A New Approach to the Two-Dimensional
Multiphase Reservoir Simulator,’’ Society
of Petroleum Engineers Journal, Vol. 6,
No. 2, June, 1966, C. H. Stewart.

““Special Problems in Pioduction Go to Con-
sultant,”’ Petroleum Management, Febru-
ary, 1967, H. J. Gruy.

“‘Survival of Shale Oil in Underground Re-
torting by Combustion,” 1970 SPE Meet-
ing, Raj Prasad - Co-Author.

“Effects of Drainage Shape and Well Loca-
tion on Stabilized Gas Deliverability Cal-
culations,”” SPi: Paper No. 3836 (pre-
sented at the Rocky Mountain Regional
Meeting of the SPE in Denver, Célorado,
April 10-13, 1972) R. K. Prasad - Co-
Author. .

“‘Pressure Transient Analysis in the Presence
of Two Intersecting Boundaries,”” (pre-

- sented to the 1972 Annual Fall Meeting of
the SPE held in San Antonio), R. K.
Prasad.

“Practical Staistics for Petroleum Engi-
neers,”” The Petroleum Publishing Com-
pany, 1973, L. T. Stanley.

*‘All We Ever Wanted to Know About Frac- -

tured Keservoirs, Bur Were Afraid To
Ask,’ Presented at Meeting of South-
west Legal Foundation, March 12-13,
1975, Forrest A. Garb - Co-Author.

Clients Have
Included:

Ada Qil Exploration Company
The Aerospace Corporation
State of Alaska
American Natural Gas Production Company
American Petrofina, Inc.
A International Oil Company
U.K. Ltd.
Apco Oil Corporation
Arabian OQil Company, Ltd.
Armco Sieei Corporaiion

Ashland QiL lc.
- y

Austral Oil Company, Inc.
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Bechtel Corporation

Bordon Company

Bradco Oil & Gas Company
R. L. Burns Corporation
Buttes Gas & Oil Company
Cabot Corporation

Cenard Oil & Gas Company
C F Indastries, Inc.

Jerry Chambers

Champlin Petroleum Company
Cities Service Company
Cities Service Gas Company

Cities Service Oil Company
Cleary Petroleumn Corporation
Clinton Oit Company

Coastal States Gas Company -
Colorado Interstate Gas Company

Commonwealth Oil Refining Company, Inc.

~

Edwin L. Cox

. CRA, Inc.

Crown Central Petroleum Corporation

Damson Oil Corporation

Davis Brothers Oil Company

DeCulta International Corporation

Devon Corporation

Diamond Shamrock Qil & Gas Company

Kenneth Dunn

ELF-ERAP

Energy Sources, Enc.

Ethyl Corporation

Falcon Seaboard, Inc.

Five Resources, Inc.

Forest Oil Corporation

Four M Properties; Ltd.

Gas Council of England

Gas and Fuel Corporation of Victoria
(Australia)

Gen Oil, Inc.

General American Oil Company of Texas

b
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Pioneer M
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Rockefeil
Rohm an
Royal Re
Qheil Nl
Sheit Ot
Signal Oi
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Cstimation and Classification of Petroleum
Reserves,”” Seminar on the Economics of
Qil and Gas by The Panhandle Associa-

b tion of Petroleum Landmen, Fall, 1964,
H. J. Gruy. .

t*7actical Application of Digital Computers

MEconomic Analysis of Producing Piop-

tes,” Journal of Petroleum Technol-
ogy, February, 1965, H. !. Gruy and

Forrest A. Garb.

Significance of Oil Company Fmanmal
Statements,” 1965 Symposium on Petro-
leum Economics and Evaluation, Dallas
Section, March, 1965, H. J. Gruy - Co-
Author.

Manual of Fundamental Well Log Analy-
sis,”’ Published for Private Distribution,
September, 1964, Supplemented August
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A 1966 Crmque on Pressure Transient Test-
ing,”” SPE 1512, Presented 41st Annual
Fall Meeting of Society of Petroleum En-
gineers of AIME, Dallas, Texas, October
2-5,1966, H. J. Gruy and Forrest A, Garb
- Co-Authors.

New Approach (o the Two-Dimensional
Multiphase Reservoir Simulator,*” Society
of Petreleum Engineers Journal, Vol. 6,
No. 2, June, 1966 C. H. Stewart.

‘Special Problems in Production Go to Con-

sultant,”’ Petroleumn Managemen!, Febru-

ary, 1967, H. J. Gruy.

|‘Survival of Shale Oil in Underground Re-
torting by Combustion,’* 1970 SPE Mcet-
ing, Raj Prasad - Co-Author. -

“Effects of Drainage Shape @nd Well Loca-
tion on Stabilized Gas Deliverability Cal-
culaticns,’”” SPE Paper No. 3836 (pre-
sented at the Rocky Mountain Regional
Meeting of the SPE in Denver, Colorado,
April 10-13, 1972) R. X. Prasad - Co-
Author,

*‘Pressure Transient Analysis in the Presence

) of Two Intersecting Boundaries,”” (pre-

) -seated to the 1972 Annual Fall Meeting of

the SPE held in San Antonio), R. K.

Prasad.

““Practical Statistics for Petroleum Engi-
neers,”” The Petroleum Publishing Com-
pany, 1973, L. T. Stanley.

““All We Ever Wanted 16 Know About Frac-

- tured Reservoirs, But Were Afraid To
Ask,” Presented at Meeting of South-
west Legal Foundation, March 12-13,
1975, Forrest A. Garb - Co-Author.

Clients Have
Included:

Ada Oil Exploration Company

The Aerospace Corporation

State of Alaska .

American Natural Gas Production Company
American Petrofina, Inc.

A International Oil Company
A U.K. Ltd.
Apco Oil Corporation

Arabian Oil Company, Ltd.
Armco Steel Corporation
Ashland Qil Ine.

s ilantic Richtield C v
Austral Oit Company, Inc.
Aztee (il and Gas Company
Bechtel Corporation
Bordon Company
Bradco Qil & Gas Company
R. L. Burns Corporation
Buttes Gas & Oil Company
Cabot Corporation
Cenard Oil & Gas Company
C F Industries, Inc.

Jerry Chambers

Champlin Petroleum Company
Cities Service Company

Cities Service Gas Company

Cities Service Oil Company
Cleaiy Petroleum Corporation

Clinton Oil Company
Coastal States Gas Company
Colorado Interstd.e Gas Company

Commonwealth Oil Refining Company, Inc.

Edwin L. Cox

CRA, Inc.

Crown Central Petroleum Corporation

Damson Oil Corporation

Davis Brothers Oil Company

DeCaita International Corporation

Devon Corporation

Diamond Shamrock Oii & Gas Company

Kenneth Durn

ELF-ERAP

Energy Sources, Inc.

Ethyl Corporation

Falcon Seaboard, Inc.

Five Resources, Inc.

Forest Oil Corporation

Four M Properties, Ltd.

Gas Council of England

Gas =+d Fuel Corporation of Victoria
(Australia)

Gen Oil, Inc.

General American Oil Company of Texas
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General Crude Gil Company

Geochemical Surveys, Inc.
General Electric Company

Getty Qil Companv

Goodrich Operating Company, Inc.
Gulf Oil Company

Michel T. outy

Harding Oil Co,

Highland Resources, Inc.

John H. Hill

The Howard Corporation
Humble Oil & Refining Company
Hunt Oil Company

Husky Oil Company

HAPCO

L. B. Johnson Estate

Kathol Petroleum Inc.

- ._Kerr-McGee Corporation

Kewanee QOii Company

King Resources Company

Kirby Petroleum Company

LaCoastal Peuroleum Corporation

Logue & Patterson, Inc.

Lone Star Producing Company

Longhorn Producing Company

Magellan