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PORTZR: TNext case to be considered will be Case 1385,

PAYIN=: Application of Cabot Carbon Company for a

novo before tne 01l Conservation Commission of HNew Mexiclo

&

dual completion.

[

. CEHRISTY: Sims Chri Hervey, Dow & Hinkle,

isty of
the Applicant, Cabot Carbon Company.

in connection witnh
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dual completion. The application is in the King Field in Lea

County. The request for the hearing is a de novo hearing, which i4

]

not in the nature of a quarrel with the Commissionts ruling, but

the fact that new and addlitlonal evidence has been uncovered which

I believe may merit & reconsideration of the Commissionts determins

tion in the prior case. We have two witnesses, and if there are

some additional questlons which I dontt feel that these witnesses
are gqualified to answef, I have other men present who may be able
to, but for the moment, on direct examination, we have two witnesad

(Witnesses sworn)

X

JOE M. DANIELS, JR.
called as a witness, having been first duly sworn on oath,. testifig
as follows:

DIRECT mAAMINATIOKR

BY MR. CHRISTY:

&

Would you state your name and address, please?

A Joe M. Daniels, Jr. of Pampa, Texas.

Q By whom are you employed and 1n what capacity?

A I am employed by Cabot Carbon Company as their senior
petroleum engineer.

Q Have you previously testified before the New Mexico 01l
Conservation Commission as a mechanical and reservoir engineer in

the matters which are the subject of this application?

Se
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A Yes, sir.

&

Are you familiar with the application filed in this
matter? A Yes, sir.

¢ Do you consgider all the facts stated in this application
to be true and correct to the best of your knowledge?

A Yes, sir.

¢ Will you please explain to the Commission the purpose of
the application?

A The application is to dually complete as an oil-o0il well
the Cabot Carbon Companyts H. L. Lowe "B" Well No. 1, whickh is lo-
cated ;67 feet from the south line and 850 feet from the east line
Section 26, Township 13 South, Range 37 East, N.M.P.M. Lea County,
New Mexico, and is located in the King Pool.

We propose to perforate the five and a half inch casing op-
posite the Wolfcamp formation from 10,220 feet to 10,23l feet, and
conduct production tests through straddle packers. If this intervd
is not productive, it will be squeezed off.

We then propose to test the Wolfcamp formation from 10,173
feet to 10,105 feet by perforating the five and one-half indh-cas-
ing and conducting production tests through straddle packers.

If the Wolfcamp intervals are productive, we propose to sef
a temporary bridging plug at apporximately 10,300 feet to separate
the Devonian and Wolfcamp formation in the well bore. The Wolfcamy
intervals will be produced until the equipment for the dual complef

ion can be obtained.

of
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After arrival of the dual completion equipment, we propose
to set packers at approximately 10,300 feet and a packer at 10,100
feet and produce each zone through inch and a half tubing.

Q Have you conducted tests on the subject well?

A Yes, sir.

§ Tleasse explain the mannér of completion of the well and
the tests taken and the results obtained.

A The subject well has five and a half inch casing set at
12,320 feet and cemented with 700 sacks. The top of the cement wag
found to be 3,995 feet. The well was then drilled to a total depth
of 12,1137 feet and was later plugged back to 12,310 feet. The cas-
ing was perforated from 12,277 feet to 12,307 feet, and the well wg
potentialed.

The subject well was placed on production from the Devonian
reservoir on August the 12th, 1957. On the initial potential test
taken August the Gth, 1957, the well flowed 312 barrels of L7 degre
API corrected gravity oil in twelve hours on a one-half inch choke.

On a drill stem test taken June the 26th, 1957, in the Wolf]
camp formation from 10,115 feet, 10,191 feet, the tool was open fon
100 minutes with gas to the surface in 7 minutes and oil to the
surface in 55 minutes. The well flood 23 barrels of oil in 30 min-
utes. Reversed out all oll and gas and recovered below the circu-
lating sub 300 feet of salty sulphur water. The initial flow pres-
sure was 1,010 P3I; the final flowing pressure was 3160 PSI; and th

30-minute chut-in pressure was 3920 PSI.

[0
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@ Have the tests which you have taken indicate that the
well 1gs susceptible to production of o0il in more than one zone?

A Yes, sir. The subject well was completed in and is stil]
producing from the Devonian horizon. The Wolfcamp horizon was indi
cated to be productive by the previously mentioned drill stem test,
The well to the east of the subject well has been producing from th
Wolfcamp Tor several years. The east offset 1s the Forrest 0il
Corporation H. L. Lowe Well No. 1, which was completed in October,
1951 in the Wolfcamp pay. The Forrest Well has a cumulative pro-
duction of 179,395 barrels of 33 degree API oil as of February the
lst, 1953. In January, 1958, this well produced 69l barrels of oil
1035 barrels of water with a gas-oll ratio of 268 cubic feet per
barrel.

@ Will this proposed dual completion permit you to meet
offset and protect obligations and protect correlative rights, and,
if so, nhow?

A Yes, gir, it will. This is the subject well, and it is
presently completed in the Devonian formation. This well is the
Forrest Well and it is completed in the Wolfcamp. If we do not
produce this, our subject well from the Wolfcamp, the Cabot Carbon
Company, will suffer drainage from the Forrest Well. Should we
abandon our Devonian pay in this well and produce from the Wolfcamg
then the royalty owners on this tract will guffer drainage from
these Devonian wells down here. Therefore, this location shduld b4

producing from both the Devonian and the Wolfcamp.
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i Would you please identify Exhibit 1 and explain it brieflly

i
L

ixhibit Ho. 1 1s a plat of the area showing the location
of our subject well and all offset wellg. As I have said, the For-
rest well over here 1s completed in tihe Wolfcamp; our subject well
He L. Lowe "B" Well No. 1 is completed in the Wolfcamp. Recently

we have completed the Lowe "C" 1 over here and it ig producing fron

the Wolfcamp. All the wells south of here are producing from the

iy

~ £
Pas

Devonlian with the exception of "(CU which is in the process of
being compieted in the Wolfcamp. It was formerly a Devonian well,

% how, will you please identify Exhnibit No. 2 and explain

s
ct
)

A Lxhibit 2 is a dlagrammatic sketch showing the proposed
mechanical completion of the welil in question. We propose to set 4
Baker prodel "D" permanent type packer between two formations which
will be approximately 10,300 feet, After this packer is set on a
wire line well, we propose to make up some 2,000 feet of tail pipe
winich will be two-inch tublng above that well. We will have our
seating element to set into the Baker Model "D" packer. Above that
packer we will have approximately 200 feet of two~inch NU tubing
which will te externally wrapped with fiber glass and plastic to
serve as ghrasion joint. This externally wrapped joint ~- these

.

joints will be opposite the Wolfcamp perforations and then we will |-~
on that first string of tubing we will then run above the 200 feet

of tubing the Baker Model "C" packer which is a retrievable type

packer, and above that we will have some 10,100 feet of inch amd a
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o

half tubing. This whole string and the two and the top packer will
be run originally. ‘Uhen when we run the second string of inch and
a half tubing, it will seal into the upper packer or the Baker Modd
"o, 411 the tubing will be internally coated with plastic for
paraliin control.

o Are the two reservoirs in question separated in the sub-

jecet well behind the pipe?

casing up to 3,995 feet. This cement top was found by a tempere-

ture swvey.

-

Q¢ Yow avout the fresn water zones, are they protected in

he other possible producing zones?

A Yes, sir. The cement behind the 3 5/3 intermediate cas-

o

ng was clrculated to the suriace. Its intermediate was set at

li,615 feet. The cement behind the 381 feet of 13 3/3 inch surface

(o]

ipe was alsce circulated to thie surface.
& In yoﬁr opinion, do you feel that there is a possibility
of cowmunicabion or migratlon of {luids between the Wolfc&mp and
Devonlan 1n the annulus between the casing and the well bore?

A no, sir. As stated before, we have cement behind the
producing string of casipg and its top is some 1200 feet above the
proposed wWoifcamp completion interval;
¢, In your opinion, is the proposed dual complet

on instal-

(-3
oyl

Q
ot

lation in accordance with good engineering practices and principled
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0 Is it the type of dual completion customarily used in the
Lea County area?

A I understand that there are quite a few dual string in-
stallations in Lea County. However, there are no ingtallations us-

ing 1 % inch tubing.

e
[,__l
E_J

4 Has this type of instaliation proven successful in actug
field tests in other areas?

A Yes, sir, there are numerous dual string installations
using 1% inch tubing in the Gulf Coast area.

¢, Why has Csbot Carbon proposed using two strings of 1%
inch tubing when other operators use two~-inch tubing?

A It is a matter of clearance. In wells with seven-inch

casing, it is possible to use two strings of two-inch tubing, but

it is a physical impossibility to get two strings of two-inch tubing

20t

in 5% inch casing.

4 Then why ¢id Cabot Carbon use 5% inch casing in the Xing
Pool rather than the seven-inch casing?

A Wnen the subject well was commenced, all the wellg in thle
area were pﬁéducing from the Devonian with the exceptilion of the
Forrest-Lowe Well to the Rast, Whichrwas producing from the Wolfcamp.
We did not expect to encounter this Wolfcamp production in the sub-
ject well, and as a conseguence, the well was scheduled solely as
a Devonian test. It is customary in he industry, and in accordancr
with good drilling practices, to drill a well for 5% inch casing and

in accordance with the drilling pattern, 8 5/3 inch casing was set
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at L,0l5 feet and thereafter we were limited to the size of the cad
ing that we could use, which was 5%, since T-inch casing will not
pass through 3 5/8-inch casing.

Q@ As I understand, before you encocuntered this Wolfcamp

production at 10,000 you were already limited by your setting a

pipe at L5500 level?

o=

That 1s correct.

3 Will you please identify Exhibit No. 3 and explain it
briefly?

A Exhibit 3 is & tabulation of the clearance -~

q IBxcuse me, Mr. Daniels. I believe HExhibit 3 contains
four pages, is that correct?

A Thattcs correct.

G Please procesd.

A Bxhibit 3 is a tabulation of the clearances between 5%
inches and twenty-three pound casing and various combinations of
tubing sizes, plus a picture showing the meaning of clearance. At-
tached to this Exniblt are photostats giving manufacturers! dimen-
sions of gas-1ift valves and tubing joints. The 5% inch twenty~-
three pocund casing is used in this tabulation because it 1s the
heaviest casing in our well and is located in the top 872 feet of
our long casing string. All tubing run into this casing must pass
“through this heavy casing. The outside diameter of all 5% inch
casing 1s the same and heavier weight casings have greater wall

thickness, and therefore, the heavier casings have a reduction in
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inzide diameter. The API has required all manufacturers of casing
to guarantee a certain minimum inside diameter, called drift dia-
meter. In other words, all casing of a certain size and weight hag
an inside diameter that can be no less than the prescribed minimum.
For 5i-inch twenty-three pound per foot casing this inside drift
dismeter is l.545 inches.

Veriocus combinations of tubing are used to give the clear-
ance avallable when running the second string of tubing into the
hole after the first string is e2lready in place. It must be pointd
out that the collars on the second string of tubing must pass the
collars on the first string of tubing already in the well when runy
ing the second string into the hole. This is when you have minimun
clearance between the two collars and the casing.

I would like to demonstrate our problems here. I have two
rods here and this is taped on here to represent the collars on oun
tubing joint, and as I have pointed out, we have our heaviest cas-
ing in the top 872 feet of our casing string, and there will be ap-
proximately 29 Jjoints or tubing joints in the top 679 feet. On 72
feet of our first string there will be that many joints, so when w9
start our second string of tubing in the hole, there is a possi-
bility that 29 joints will ultimately be passing each other simul-
taneously, and before we reach 10,100 feet, these possible 29 tub-
ing Joints will be passing simultaneously 307 times until we get
the second string of tubing down to our packer at 10,100 feet, so

you can see that we have to have clearance for our collars and not

d
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the size of the tubing itself. But it 1s the collars of the tubing
that are important.

Q@ I believe that is graphically demonstrated at Page 2 of
Exhibit 37

4 Yes.

Q Could you use one string of 2-1/16 outside diameter stri
tubing and one gtring of li-inch tubing instead of two strings of
one and a half tubing?

A We could run a string of two and a 16th inch tubing,
which has an internal diameter of 1.75 inches, to the Devonian, and
a string of inch and a half tubing, which has an internal diameter
of 1.51 inches, to the Wolfcamp. This installation would be satis-
factory as long as both zones were flowing and would glve a clear-
ance of 0.102 inches. Now, you can note that on Case 5 on the firs
page of Exhibit 3 we have a clearance of 0.102 inches; but when it
becomes necessary to artifically 1lift the fluid from the Wolfcamp
or the Devonlan, we wou1d~have to remove both strings of tubing and
replaﬁe them with inch and a half tubing in order to run gés lift
valves. It is our opinion that the Wolfcamp formation will requirs
artificial 1ift in the reasonable near future. Exhibit‘B‘Shows ——
Page 1 -- shows a total of five variation possibilities and we be-
lieve it, together with other exhibits, which I will discuss, will
show that the most efficient and effective tubing combinations unds
the existing physical possibilities, is as outlined in this applicd

tion.

g

t

r
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@ How, will you please identify and briefly explain Ex-
hibits li, 5 and 67

A EBExhibits I and 5 are s series of curves showing the com-
parison of the total pressure loss 1in various tubing -- various
sizes of tubing, while producing various volumes of oil with a con-
stant gas~oil ratio from various depths against zero surface pres~-
sure.,

Exhibit I} is for a depth of 10,000 feet and Exhibit 5 is fo
12,000 feet of tubing.

Exnibit 6 1s a tabulation of the data presented on the two
sets of curves, plus the effect of changing the producing gas~oil
ratio from 1000 to 1200 cubic feet per barrel.

Exhibits i and 5 are based upon a gas-oil ratio of 1,000 td
1, since this is approximately the GOR encountered in the subject
well.

@ Now, will you expléin to us these curves and the table
and give the source of the information you have used in preparing
Exhiblts L, 5 and 62

A The physical principle involved in lifting vertically
gas=-liguid mixture such as oil and gas is complicated bescause the
intake pressure must be sufficient not only to overcome flow resist
ance 1n the tubing and the surface choke, but must, in additicn, be
sufficient to support the total weight of the compressible mixture
in the tubing.

The types of flow occurring in tubing when lifting-a gas-
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liquid mixture can best be described as follows, when starting at
surface: At the lowest pressure, which will be at the surface misf
flow will predominate and modified progressively by an upwardly
moving oil film which clings to the inside surface of the pipe and
increases in thickness and with depth. This film of liquild combine
with mist flow in the center of the pipe has been described as an-
nular flow. As depth increases, the film becomes so thick and wavy
that it occasionally bridges across the tubing, resulting in slug
flow. At still greater depths, slug flow merges into foam flow,
and thls flow merges into a single phase flow at the pressure be-~
yond which all of the gas is in solution.

It has been found that for any constant gas-liquid ratio
there is a rate of flow which requires minimum intake pressure for
any tubing cize.

The pressure loss in the tubing between inlet and outlet
for two-phase flow is largely the result of the interaction of the
flow resistance and slippage of gas through the oil, the resistancs
factor being least important when slippage is greatest and vice
versa.

The Lterm frictlon is often mentioned in these matters, and
friction is a collective term including both resistance and slippag
Also columm pressure, which 1s the welight of the mixture, is great-
est at low gas-liquid ratios. Therefore, for any gas-liquid ratio
and depth, there 1s & rate which requires minimum pressure, with

lifting pressure with lower rates requiring more 1lifting pressure

d
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because of slippage, and higher rates requiring more lifting pressy

because ol resistance.

Now, if you will please refer to Exhibit l, you will note
that inch and a half tubing is more effective in lifting gas and ol
than two-inch tubing until the flow rate reaches 150 barrels per
day. Above the flow rate of 150 barrels per day, two-inch tubing
becomes more efficlent to the extent of requiring some 100 pounds
less inlet tubing pressure than the inch and a half tubing when
lifting 275 barrels of oil per day, and the 275 barrels of oil per
day is used because this has been the maximum allowable experienced
in the Xing Pool.

Exhibit 5 shows the same trend as Exhibit. l.

This discussion on two~phage flow was obtained from an
american Petroleum Institute paper prepared by Mr. W. E. Gllbert
entitled "Flowing and Gas-Lift Well Performance." lir. Gilbert is
an engineer with Shell 0il Company, and he is located at the Hague.
The summary of this two-phase flow can be noted in Exhibits li and
5, and as pointed out by Mr. Gilbert, and I quote:

"In general, the smaller tubing sizes offer the
advantage of lower intake pressure at compara=
tively low rates of flow, and therefore tend to
prolong the flowing life of low gas-liguid ratio
wellg. The smaller tubing, however, limits rates

of flow, esgpeclally for the higher gas-liguid
ratios."

@ Do you have a copy of Mr. Gilbert?!s article for the Com-
mission?

A Yes, sir, it 1s marked Sxhibit 7.

}re

1
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,  dow, how do you proposge to 1ift these fluids in the even

&

artificial 1ifts become necessary?

A We propose to gas 1lift the oil. Gas 1lift valves are
avallable for inch and a half tubing. Therefore, we will be able {
artifically lift the oil from either pay or both pays with gas-1ify
We will obtain our gas from the King Field Gasoline Plant. We havg
obtained assurances from gas 1lift manufacturers that we can 1lift
large volumes of fluld from these pay depths when and 1if necessarys

& Well now, have you congidered using rod pumps as a methg
off 1lifting artificglly?

A Yes, but it will require two and a half inch tubing to
1lift the required volume from this pay depth. The two and a half
inch tubing would mean that only one zone could be produced at a
time.

Q@ Will the surface equipment be so designed and installed
that the reservolrs will be separately produced and their flulids
separately tanked and gauged for absolutely no comingling?

A Yes, sir. Zach producing zone will have its own separa-
tor and storage facilities.

) Is this dual completion tecnnique which you have request
in the application recognized and accepted in general by the oil
industry and by other state regulatory bodies?

A Yes, sir. In Oklahoma, Texas and Loulsiana, and I be-
lieve possibly Mississippi.

Q@ Do you feel that corrosion would be a possible objection

t

eC
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to your
A

3
Y

possibilit

proposed manner of dual completion?

No, sir.

Does this dual completion technique possess any more

el

g1

We have observed no corrosion in the King Pocl

or leakage or cormunication of the reservoirs than any

other accepted metl:cd?

A HNo, gir.
Q Will Cabobt Carvon be willing to make paker leakage
teste, separstion tests and other tests which might be required by

the Cormmlssion to (»ftermine if there 1s any comingling or leakage?

A Yaga, sir.

s

o

ader the proposed method cf dualing, is it possible to

S

make bottom nole pressures on each separate zone, and if so, will

you please explain how?

A A bottom hole pressure bomb can be run to the bottom. of

the long string of tubing, or within 50 feet of the Devonian formad

tion. A bomb can be run to the top of the upper packer in the shoi

string of tubing, or within some 50 to 100 feet of the Wolfcamp foY
mation.

Q Please brilefly explain the proposed metihod to be used in

running packer leakage tests.

Lo

We are prepared to run any type of test as may be re=-

guir

ed by the Commission, either by running surface pressure deter-d

minations tezsts which 1s the general procedure for packer leakage
tests in lew Mexico or by conducting tests using a bottom hole pre;

b

sure Lorbd.

t
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% Would 1t be possible to check for leakage acrosg the
packer separating the two pays at frequent intervals?

A Yes, sir. As we have stated before, we have separate

pay. The Wolfcamp pay nas an oll gravity of 39

[éx]
[N
O
LS
o
o
Sa
Y

facilitie
degrees API and the Devonian pay has an oll gravity of L7 degrees
API. This 9 degree difference in gravity will provide a daily

check for leskage, because any change in gravity will be noted by

operating personnel and/or the pipeline gauger.

Q Have you made an estimate of oil reserves which will be
recovered from the Wclfcamp?

A Yes, sir. I believe the recoverable oil resgerves to be
in the ordev of gome 50,000 to 70,000 barrels.

¢ What would 1t cost to drill a twin well to the Lowe "B"
of the subject well To the Wolfcamp?

A Approximately $175,000.00.

& And what will it cost to dually complete the Lowe "B"
Well mo. 17

A Approximately $58,000.00.

& How, what are the economics involved when you compare tH
expected recovery of olil reserves with the cost of obtaining this
oil from the Wolfcamp?

A The value of one barrel of oil to us, after royalty and
tax, is $2.20 per barrel. If we assume L0 cents per barrel for
lifting cost, which is reasonable, the revenue to be received from

our expected oill reserves in the Wolfecamp is some 390,000.00 %o

| &
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$126,000.00. If we drill a twin well, we will not get our money
back. If we are permitted to dual the subject well, a reasonable
profit may be expected.

2 Dont't you think the ultimate recovery of the oil in the

_J

Devonlian will be reduced ag a result of dual completion?
o, gir. The ultimate oil recovery from the Devonian

will not be affected as a result of dual completion. I base this

ol

on two facts: (1) the producing efficiency using small tubing
will Improve flowing 1ife of both pays and when necessary we can

artifically produce either or both zones to depletion; (2) it

}ae
»

) -

expected that the Wolfcamp will have a shorter producing 1life than
the Devonian. Therefore, when necessary, we will plug off the Wolf
camp and produce the Devonlan by any approved method.

Q@ DNow, if this application for dualing is not approved,

'3

how could correlative rights that you mentioned before --

A Only by drilling a twin well on the same l[0-acre tract,

-

wnic

4

1 would not be economical.

¢ Were Exhibits 1 through 6 with the exception of 3 and L

of Exhibit 3 prepared b ou or under your superviszion?
] P

Yes, sir.

=1

Q@ And I belleve Pages 3 and L of Exhibits L and 5 are

photostats -- actual reproductions of the subjects you have men-

A Yes.

. Do you have a log of the well?
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A

4 Yes, sir. It is identified as Exhlbit 8.
M3, CHRISTY: Thatts all we have. We offer in evidence

Applicantt's Zxhibits 1 through & inclusive.

4
<

MR PORTER: Without objection, Applicantts
through 5 will be admitted.

Does anyone have a question of Mr. Daniels? Mr. Nutter.

CROSS EXAMINATION
BY MR. nUTTER:

Q Mr. Daniels, did I understand you correctly to say that
you esbimate the reserves under your proposed Wolfcamp completion
to be 75,000 barrels?

A Yes, sir.

¢ And the reservesg under the Forrest Well to the east are

some 180,000 barrels?

They have recovered that much so far, yes, sir.

ot

Q@ In other words, you estimate that the -~ oh, they have
recovered that much?

A Yes, sir, they have already recovered practically, I be-d
lieve it was 179,000 barrels, roughly 160,000.

¢ How much remaining oil 1is underneath that Forrest Well?

A Well, it is rather hard to say. Posgibly 20 te 30,000
barrels.

¢ So ultimate recovery will be in the range of 200,0007?

N

=
<
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30 that the Forrest Well to the east will have ultimate
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production of some three times, three to four times what you expect
to recover from your well?

A Yes.

Q Did Forrest 01l Company have any difficulty in completin
their well in the Wolfcamp formation?

A Yes, sir, they did. I believe that they would perforats
in the Wolfcamp and after they would acidize, the well would make
water aﬁd oll and they would squeeze it off and reperforate 1t and
the same thing would happen, and finally they came up to the top of
this interval, porous interval to complete in.

Q Do you think that you will have any difficulty in com~
pléting your well in the Wolfcamp?

A There 1s a possibility that our lower gsets of perfora-
tions will produce water, and if they do, we will squeeze that off
and come up to the uppef set of perforations, which have been drill
stem tested.

Q@ Your estimate of reserves, fifty to seventy-five thousan
barrels, is based on both sets of perforations?

A Yes, sir.

Q@ How much oil do you think there might be in the upper
set of perforations that you propose?

A Possibly in the order of twenty to thirty thousand bar-
rels.

Q@ Mr. Daniels, I note on your Exhibit No. 2 that you have

proposed a two-inch tall pipe from the Wolfcamp formation on down =

g

d
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A Yes, sir.

Q == in the Devonian completion. Why have you used two-
inch pipe in that tall pipe?

A Well, we have to -- above the upper packer we have to
use two-inch in order to make it stiff, have stiff enough pipe 1in
order that we can set our upper packer, and below there, we could
very easily use inch and a half, but since we had, we would hate t¢
go from inch and a half to two~-inch and then back to inch apd a
half, but it is possible to do.

¢ You are not using two-inch pipe in the tail pipe becausg
it is more efficient to flow this type of flow through?

A No, sir.

& What did you say was the source of the information that
vou drived the curves on Exhibit No. L and 57

A They are from Mr. Gllbertt's paper entitled "Flowing and

Gag-Lift Well Performance,™

and it was presented at an API meeting
I believe, in 195! out in Los Angeles, California.

Q@ Now, Mr. Gilbert in his paper presented the data that
you drew these curves on?

A Yes, sir.

Q Where did Mr. Gilbert get the data that he presented?

A Prom actual tests in the field, and I belleve there is
one or two fellows that have done some basic research, and he used
o

their information in conjunction with his actual field test.

Q@ wWell now, I note that you show performance for various
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rates of production in four different sizes. Did Mr. Gilbert, in
his field tests, test all of these four sizes of tubing?

A I believe he did, yes, sir. I might add that this is
the only article that I found or have been able to find of vertical
lift on two-phase flow.

R Ir. Daniels, I have read this paper that Mr. Gilbert
wrote, and it 1s my understanding that he had data on one size of
tubing by actual field test and the others were extrapolated from
theoretical formulas, for the other sizes of tubing, is that cor-
rect?

A I don't know. I would have to look at the -~ I have red
it, but it has been several weeks ago. Yes, sir, you are correct.
@ And what size of tubing did Mﬁ. Gilbert use in these
A I believe two-inch or two and a half inch.

G He frequently refers to 2.07 five-inch tubing.

A ‘Thatts two and a half inch tubing.

& And he doesntt have any field performance on two-inch
or one and a half, or one and a quarter inch tubing, does he?

A No, sir, it is all based upon his comparison with his
larger size tubing.

Q@ Have you read any other articles on this subject of any

authority, mr. Daniels?

I
3

A This is the only article I have been able to find

the literasture.

.d
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Q So you dor:'t know whether other articles might indicate
that the smaller size tubing might be less efficient?
A No, sir, I do not. All my testimony is based on the
curves presented In this article.
1, NUTTER: T believe thatts all. Thank you.
MR, PORTER: Anyone else have a question? DMr. Utz.
QUESTIONS BY MR. UTa:
Q Mr. Daniel, comparing gas 1ift recovery with annual
pump recovery, what is the efficlency comparing the two?
A kI dontt believe I can answer that right off.

O You do not know, then, whether vou will get as much oil
=, %) )

as you can by pump?

(o3
4
3
3
[o¥)
@}
i
-
[
[ae+)
<

.

4 T believe we can get as much oil by gas-1lifting as we

could by rcd pump.

& Juagt as much?

A Yeg, sir.

¢, You do not even consider pumping thece wells?

A o, sir.

¢ r. Daniel, are Gthere any other wells or locations in
Pool whichh you anticipate that you might duvally complete?

the Ling

Y e
A Yes, Si1i.

13

% And what are those wellg?
4 This well, the Lowe "C" 1, is presently completed in th g
Wolfcamp.

wWwhat 1s the location?

&

e
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This one location east of the subject well is the Lowe

i

"B" 1. I do not have the location on this plat.

~

& Is that a completed well?

A Yes, sir, 1t 1s completed in the Wolfcamp, completed some

two or throe weeks ago, and then that well will possibly force thig
well, and this, our 3tate --
IR. PORTE:x: By "this well," you are referring to Well
No. L7
A Yes, sir. No. L. And we are in the process of complet=
ing in the Wolfcamp our State of New Mexico "C" 2, and that will

force our Heed No. 2 to be a Wolfcamp, and then there are several
other possibilities further south.

2 You lost me on that second well. I have the first one.
The o li.

A And the second one will be the J. R. Reed Well No. 2 lo-
cated right south of the subject well of this application.
& You are in the process of completing that well no®
A wo, sir, we are in the process of completing in the Wolf

=

camp Our State of rew Mexico '"C" 2.

-~
D

r’_ -

wWhat section 1s that in?
A 136,

Q@ Taere are three other wells which you anticipate which
you night want to dual?

A There 1s the subject well for this application, and pos-

sibly these two, and then maybe later on we wilil have =- can find

T

DEARNLEY - MEIER & ASSCCIATES
GENERAL LAwW REPORTERS
ALBUQUERQUE, NEwW MEXICO
Phone CHapel 3-6691




scme 110r'e SOo.eWnere.
¢ ‘e NWo. i. Reed, 1s that a cowmpleted well?
A Yes, sir, it is completed in the Devonian.
Q wWhen did you complete that well?

Reed | was completed in November, 1957.

'
o

st

bl

% And your Ho. 2 Reed, 1s that a completed well?

A Ves, sir, it was completed in November, 1956, in the De-
¢ And you lave not completed your 2 "C"?
A Our State 2 "C" is in the process of being completed in

the Wollfcaup at the present time. It was originally a Devonian

3 Dia

]

ou have & completion cate on your 1 "B," Cabot 1
"B" or Lowe 1 "B?"

(ur Lowe "B8" 1 was completed, it was placed on productign
i Py

*
¢

on August the 12th, 1957, from the Devonlan.

o

fete

G Wl:at s

oL

ze casing did you use in the No. 4 Well?

Five and a half inca.

o

¢ The No. 2 Well?
A The Reed 2, five and a half inch.
2 Are you using five and a half in the 2 "C2"
A Yes, sir, it has five and a half inch casing.
Q@ Therefore, you are in a position wWhere none ol these other
three wells can be completed with any larger tubing than inch and

2 hall?
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A Irch and a helf, yes, sir.

& Why did you go ahead and complete the No. I and the No.
2 witn five and a half inch casing?

A  Our drilling program was set up to set up five and a
half inch casing, and we were not sure that we would encounter any
pay except the Devonlan, and 1f we were going to have only one pay
in the field, we thought it would b e more economical to place five
and a half inch casing, and by the time we reached -- the Wolfcamp
was productive, we slready had our intermediate casing set, and ths
wonld limit the size of the pipe that we could set thereafter,vand
we have always set elight and five-eights intermediate casing and ya
can't run anything but five and a nalf standard casing.

& Your answer is that you were too far along with these
other completions before you knew whether the Wolfcamp was produc-
tive? ’

A Thatts right.

% One final question. I belleve you stated that the Cabof

Carbon Company would have a net profit, was it, of two dollars and
twenty cents a barrel?

A Yes, sir, after taxes and royalty. We have some twenty-
five percent royalty to pay.

3 What was the gross price of the oil when you made that

calculation?

A

A "Yhree dollars and eight cents a barrel.

MR. UTZ: Thatts sll,

t

u
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QUESTIONS 3Y #R. PORTER:
2 Mr. Daniel, I believe you testified that according to
your belief your flow efficiency would be as great or greater in

the inchh and a half tubing as it would be in the two-inch tubing =--

e

Yes, sir.
3 == down to this depth of 10,000 feet?
A Yes, sir.

And the expected allowable for that?

L

A Yes, sir, our Wolfcamp, using 33 barrels per unit, will
have an allowable of around 15l barrels per day.
@ Also you testified that when you have to resort to arti-~
ficial 1ift, that you propose to use gag-1ift?

A Yes, sir.

¢ How, 1s it expected that -- first, let me ask you, can
you gas-11ft both zones simultaneously?

A Yes, sir, we can.

& Do you expect to have to do this to 1ift them both at th
same time, or do you expect the Woll'camp to be depleted before -=-

A I expect that we will have to artifically 1ift the Wolf
camp and possibly the Devonian will still be flowing, and that the
Wolfcaimp will be abandoned -- will have to be plugged out before
the Devonian.

MR, PORTER: Thank you. Anyone else have a question of

the witness?

QUESTIONS bBY MR. FISHER:

e
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@ Mr. Daniel, do you know what the producing mechanism of
the Wolfcamp formation is?

A In the Wolfcamp?
W Yes, sir.
A T believe 1t is a water drive.
o What aboul the Devonian?
A It is a water drive.
Do you know the highest producing gas-oll ratic of any
Wolfcamp oil well in that field?

A I believe around 990 to 1, to the best of my knowledge.
The Forrest Well now has a ratio of around 250 or 70 cubic feet per
barrel.

Q Do you have any idea how high the gas-cil ratio might bd
from your studies of the Wolfcamp in that particular pool?

A Well, this 1s pure speculation, but I would say somewhene
between 1000 to 1200.

¢ Then the gas-oll ratio wouldn't appreciably change thesd
curves?

A No, sir.

MR. FISHER: That is all.
M. PORTER: Anyone else have a question?
REDIRECT EXAMINATION

BY MR. CHRISTY:

—~

« Mr. Nutter asked you if this article was not baged on

actual field tests with the one and a half and one-quarter inch tub
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ing, but I believe you have tegtified that there have been actual
fielc tests in other states; Texas, Oklahoma and Loulsiana?

A I dontt know about tests of flow rates, but they are us-
ing inch and a half tubing.

Q@ Two sets of them?

A Two sets of them.

Q Now, Mr. Utz asked you concerning rod pumps. I believe
you previously testified that you could not use rod pumps and arti-
ficial 1lifts for both zones?

A That is correct.

Why?

&2

A Because it will take two and a half inch tubing.

&

S0 if you use rod pumps you could only 1lift one?

A Yes, gir, thatts right.

MR. CHRISTY: That is all.
MR. PORTER: Any further questions? Wifness may be ex~
cused.
| (Witness excused)
WALTER F. G. STEIN
called as a witness, having been first duly sworn on oath, testifie
as follows:
DIRECT EXAMINATION
BY MR. CHRISTY:
L, Would you please state your name and address?

A My name is Walter F. G. Stein, and I am from Pampa, Texs

s

a

Se
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@ By whom are you employed and in what capacity and how
many years have you been employed in your present position?

A T am employed by the Cabot Carbon Company as chilef petrg

leun engineer and have been in that capacity for the last ten yearg

Q Have you previously testified before the New Mexico Oil
Conservation Commission?

A Ko, sir, I have not.

G Would you please state your profesgssional qualifications
ag an engineer?

A I was graduated in 1929 in Génnany after studying at thd
University of Berlin in the majors of pvhysics and chemistry. After
graduation, I wasg employed by the United Gas Company for approxi-
mately two years and then by Magnolia Petroleum for about six &ears
in the Natural Gas and Gasoline Department. Then for three yéars
I was petroleum engineer for the Texas Rallroad Commission state-
wide and resided in Austin and Corpus Christie. Two years there-
after I operated out of Corpus Christie as a consultant and service
engineer as a partner of the Stein-Henderson Englneering Company.
After that I went to the Army for about six years, and except for
those six yearsg in the Army, I have been in the oil and gas busines
for twenty-nine years.

@ Are you a registered professional petroleum and chemicall
engineer?

A I am a registered petroleum and chemical engineer, and

I have previously testified as an engineer before the Texas Railrosg
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Commission and the Oklahoma Corporation Commission, and the Kansas
Corporation Commission.

MR+ CHRISTIE: Does the Commission have questions con-
cerning his qualifications?

MR. PORTEI: We consider him well qualified as an expert

Q Are you acqguainted with the King Field in Lea County and

the particular problems which Cabot Carbon Company has encountered
with the cperation of this field?

A Yes,‘sir. As chief petroleum engineer, I am assistant
to the vice président in charge of oil=-gas and gasoline operations|
and I am presently responsible for the economic analysis of venturs
in thoée three flelds. I am acquainted with the problem in the Kij
Field not only from the oil and gas production standpoint, but alsd
from the -=- with the problems that we encounter in the gasocline plg
operation in the King Field.

4 UNow, would you please tell us what installations Cabot
has in this field?

A Well, sir, vesides our investment in the oill wells and

from

[ ]

the producing facilities which we have to produce oil and ga

those wells, we have built a gasoline plant in this field fa

i

of the full development of the field, shortly after our Fleet No. ]
wiich was our first well, was completed. We have built a gasoline
plant for actually one reason only, and that 1s to eliminate waste
in this fileld, so we would not waste either gas or liquid hydrocar-

bon walch are contsined in the gas.

ahead

Jou

]

nt
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¢ Where is this plant located and what is its capacity?

A This plant is located in Section 35, and I believe the
gentleman had a copy of this Exhibit. It i1s located right here on
the Fleet leasge in Section 35.

Q@ That would be in the south half of the southeast of Sec-
tion 357

A Yes, s

o

T

Q What is its capacity?

A The plant has an ultimate overall capacity of eight
million, seven hundred five cubic feet. The refrigeration facilite
which we have, and ﬁhis is a refrigeration plant, is designed for
six million cubic feet of gas per day. However, the compression
facilities which we have installed at the present time are only for
three million eight hundred thousand cubic feet per day.

% Now, could you tell us a little about the operating pro-
blem which you have encountered 1in the plant with relation to the
King ¥Pield?

A Yeg, sir. As I mentioned before, as socon as our Fleet
No. 1 Well was drilled, we contemplated the bullding of this gaso-
line plant. At That time the geological indications were such that
we would have 16 Devonian wells. There was no mention of Wolfcamp
except that we did have the Forrest Well in»the field. The estimat
made by other geologlical departments, engineering departments, were
considera@ly nigher. However, we felt reasonably sure that if we

built a plant sufficient to handle the production of gas from 16

S
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wells, That we would have a plant large enough to take care of the
gas produced in the field now and at a future date when gas~oil ratii
become greater. The drilling history of the field, however, shows
that we only have 12 or possibly 13 Devonian wells, which is short
of our estimate. MNow, 1f we had had those 16 Devonian wells, and alt
that time the oil allowable was 275 barrels per day, these 16 wells
would have yielded about four million four hundred thousand cubic
feet per day, that is, assuming a gas-oll ratio of approximately

1000 cubic feet per barrel. We expected a cutback, however, saw th

[¢)]

nandwriting on the wall, and declded to reduce the initlal capacity

of the plant, which is limited by the compression facility, to thre

W

on eight hundred thousand cubic feet, and that is what we have

e

mill
in the plant now, three million eight hundred thousand feet. The
expected reduction of production allowables throughout 1957 and lQSB
did produce 2 gaé allowable -- I mean gas volume available to the
plant far below the $3,500,000 we needed to make the gasoline plant
a sucoeésful venture. Eleven of the Devonian wells now have an
allowable of 223 barrels against the estimated 250 and against the
original allowable of 275 barrels, which is a considerable cut. Oné
of the Devonlian wells has an allowable of 163 barfels.

This gives us a maximum gas volume per day, 2,500,000 cubic
feet per day, which i1s 1,300 MCF less than our anticipated daily

throughput for which we designed compression facilities. That is

5

to Wwnlecn we »re connected to, one is Bl Paso Gag line and the other

about 33 per cent less than estimated originelly. liow the pipelinep
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one is Phillips?! product line, are capable of taking all the pro-
ducts from the plant, the dry gas and the liquid hydrocarbon, from
the processing of 6,750,000 cubic feet per day. I night say, in
kind of a swmary, & volume which would guarantee the successful
operaticn of this gasoline plant over an extended period of time
should be equal to the present compressor facilities of 3,800,000
cubic feet. The plant cost, including a small gathering system
which extends to all the wells except the portheast one, was 865,
000.00 and the plant now produces approximately 300 barrels of
liquid hydrocarbons per day and gives permanent employment to five
people in the plant.

& idow, how much 1s your gas throughput at the present time
A We started operations December, 1957, and have passed onl
an average of slightly over 2,250 MCF per day. For continued opers
tion, of course, this volume 1s too small, insufficient, and we canl
continue to overate and maintain the plant from the revenue we de-
rived from the small volume.
& Now, if no more gas l1s found or produced, what would be
the result as to the continuation of gas extractlion and processing
operations in the field?

A Well, if thls plant does not receive a large amount of
1e operation of the plant, as I pointed out, is uneconomical
and the plant would have to be shut down in a rather short time.
Cabot has made a strenuous effort in trying to obtain additional gd

around the King Field and hoped that the development in the immedisq

't

S
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area would be muci nore favoréble and yield additional volunmes.
However, our hopes have not been fulfilled at all.

G Mr. Stein, is there any gas in this area which could be
presently made available to theplant sc as to guarantee its con-
tinued operation?

A Yes, sir. From geological and engineering evidence, of
which part was presented today, we know that there is a conslderabl
amount of gas contained in the Wolfcamp pay, which at the present
time is held behind the pipe in some of Cabot!'s wells. The total
amount of Wolfcamp gas reserves ig not known to me and I wouldn'?id
be able To calculate 1t at the present time. However, we belileve
were thnls gas made available to the plant, it i1s probable that the
amountc igs sufficient to supply the additional needed volumes for a
successful operation of this plant. That would guarantee that the
plant would more or less, and I thiink more so, operate until both
the oil and gas in the Wolfcamp and in the Devonian is depleted, or
in other words, the plant would operate for a lifetime of the field

¢ Now, Mr. Stein, 1s there any of the gas or liquid hydro-
carbon being now produced in the field or to be produced Ifrom the
subject well, are any of them being wasted?

A No, sir. The Cabot Carbon Company has connected 1ts
gathering system temporarily to every one of the batteries in the
King Fleld with the exception of tne Forrest Lowe Well. This well
showed, at the beginning, on the Instigation of the plant, that it

was depleting in production, and right now I think that the latest

£
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tests show there ig only about 6,000 cubic feet of gas available at
that well, which is very little above the fuel regquirement of that
well. The gas which we receive and process is sold to El Paso
Natural Gas Company, with the excepfion of fuel which we return to
the leases for their operation. Some of the returned fuel was used
in the development of the King Field by veing used as cleaning rig
fuel. How, we have installed our return system in such a way that
the gas on the 0650 pound pressure can be returned to the leases Tor
gas=1ilt purposes. The gas that 1s processed in the plant has a
hydrocarbon liquid content, including propane, from propane on up
of about 6.7 gallons. We recover approximately 32 gallons of the
liguid from the gas. The remaining in there is propane, and the
total production of the plant is sold directly to Phillips Petrolew
Company by a pipeline, and there is no flaring or burning of the
liguids because both companies that buy from us have a hundred per-
cent take contract and there is no flaring or burning of either gas
or liquid in the fileld.

Q iow, Mr. Stein, would you brilefly sumarize for us uwhat
your testimony is with relation to the potentlial waste of the sub-
Ject well in the field and the economic factors involved with Cabot
in this plant in connection with the subject well and the field?

A Well, sir, we believe that the King Field i1s the first
fieldin Hew liexico in which the elimination of waste of both oil
and gas was made totally effective befoire the field was ever com-

pletely defined. We made provisions in the early life of the field
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Fad

to erect sufficient equipment to eliminate all waste, and this was
done with an expendlture of a large amount of money, as I mentioned
before on the part of Cabot Carbon Company wherein the company took
a great risk as to the possiblility of ever regaining its plant in-
vestment cost. Unfortunate circumstances such as we have experienc
in the last year, the reduction of o0il allowables and then the fact
that the field was disappointing, that we didntt get the 16 Devonia
locations, resulted in this lesser gas volume of which I spoke a
while ago, and if it is nof possible to gain additional gas for thi
plan, thien economic and satisfactory operation of the plant is out
of question. To abandon the plant now would immediately cause a
waste in all the gas and liguid hydrocarbons that we now recover an
put to use and would be flared, since the pipeline company could no
use the sour -~ the gas is sour -- could not use the sour nondehy=-
drated and liquid~containing gas for normal pipeline requirement.
The only, tie one and only solution that I can see now, after havin
reviewed the field 1s this, to continue to prevent waste, would be
that the Commlssion would allow Cabot to proceed with the dual com-
pletion of wells, which would solve this question of not having
sufficient gas, and do that wherever it 1s indicated and possible.

MR. ClRIsSTY: Ho further questions.

¥MR. PORTER: Anyone have a gquestion of lr. Stein? NMr.
Cooley.

CROSS BXAMINATION

BY MR. COOLEY:

U3
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lir. Stein, hag Cabot Carbon made any effort to procure g
from sources other than the King FPield to run the plant?

A Yes, sir, I had a survey made of the Blanco Field, the
Gladiola, north Gladiola, and Sinclalr beat me to it, they got the
gase.

Q@ To your knowledge, all available sources have now been
taken up?

A Ag they cshow now, yes, sir.

Mi. COOLEY: Thatts all.

M1, PORTER: How about the Blanco Field?

A It 1s being connected now to Sinclairts plant in the

-

a.

e

Gladio
M. PORTEH: Anyone else have a question?
M. COOLEY: One question.
QUESTIONS By MR. COOLEY:
G Do you feel that if all the gas which is avallable in th
King Filelc in both the Devonian and Wolfcamp were made available to
this plant that it would then be economic to proceed and -~
A Yes, sir. The difference in the plant whica would make
it from an uneconomic to economic venbture is a million cubic feet,
or million four, closer to a million four, and, of course, I figure
it this way, that eventually the gas-oll ratios are going to become
larger in the Devonian to some extent. Those fields are not going

to have big ratios because of the water features of the reservoilirs,

and we will De able to add compressors too, but at this time we alm

B3
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have to have the three million elght, or a figure near it to contin
operating the plant.

MR. COOLzY: Thank you.

MR. PORTER: Mr. Steln, I believe you testified that you
plant at present has approximately 300 barrels per day liguid outpu
Did you say who you are selling this to?

‘A Phillips Petroleum Company. It i1s sold as an 5 D produc
a mixture of hydrocarbon and an extract of 65 percent propane, and
hat goez to Phillips Petroleun Company. Of course, they iavested
quite a bit of money in bullding the product 1ine‘to our plant, too

MR. PORTER: Any further questions?

M. CHRISTY: That is all the gpplicant hag.

iR. PORTER: . I don't have any questions, but I would 1lik
to say I like To hear you talk. I don't believe I have ever hearcd
a blend of German accent with a Texas drawl.

Tlhie witness may be excused.
(Witness excused)

1. CHRISTY:- "hat is all for the applicant. I laid dow
in front of the Cowmnission this recent article which is on the gaéé
line plant which #Mr. Stein ﬂas testified to. That is all the appli
cant has.

M. PORTER: \Does anyone else have any testimony to pre-

sent in the case? Any statement concerning the cage?

]
3

M. DEHLINGER: Martin Dehlinger, with the Forrest 0il

Corporation.

1e
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Thie Forrest 011 Corporation is interested in thls case in
view of their offsetlting well to the subject well, and it is their

opinion that they concur with the ideas of the Cabot Carbon Company

KRy

and believe that the proposal for the dual completion of this well

1 43

will be The most feasible way to protect the correlative r

ghts and

]_.u.
bS]

stop underground waste of the mineral resources of the state that
hags yet been suggested.
it., TOMLINZOH: W. P. Tomlinson with Atlantic Refining

Company. Atlantle 1s an owner of an interest in Tthis well.

=
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port Cabot in this matter. There are two features of Cabot!s plan
for operation that appeal to us. One is its feaslibility from a
mechanical standpoint and producing standpoint, and, second, 1t is
deglrapnle from the econony and conservation standvoint to divert
hrougn a sasoline plant at this time. We are concerned

that we mlight not have a market for it at a later date, and cer-

talnly would like vo see 1t developed. We,therefore, aszl for your

ther In the cage?

e CHRISTY: I migat state that Gulf, which is the only

2

3

other offset owner, was notilfied and we have a reglstered receipt
from Atlantic, Gull and four of the offset operators.

3. PORTER:  Anything else? We will take The case under

At this time we will recess the hearing until 1:15, and I
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believe the case will be considered irmmediately after noon will be

1120,

fal o) TomoT oM A T
CaonTIPFICA B
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STATE O W H@AICQO
COULY Y OF SeRnALILLO

I, J. A. TRUJILLO, Notary Public in and for the County of
Bernalillo, State of iew lexico, do hereby certifly that the fore-

nd attached Transcript of Proceedings belore the lew Mexico

03
O
fe
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o
o

0il Conservation Commlssion was reported by me in stenotype and
reduced to typewritten transcript under my personal supervision,

and tlhiat the same 1s a true and correct record to the best of my

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE, NEwW MEXico
3-6691 5-9546




