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BEFORE THE
NEW MEXICO OIL CONSERVATION COMMISSION

Santa Fe, New Mexico
July 28, 1965

EXAMINER HEARING

IN THE MATTER OF: Case 3112 being reopened ;
pursuant to the provisions of Order R-2824, )
which order authorized Gallup-Dakota )
commingling in the wellbore by means of a dual)
flow downhole choke assembly in its Jicarilla
28 Well No. 1 located in Unit J of Section 28,
Township 25 North, Range 4 West, Rio Arriba
County, New Mexico. All interested parties
may appear and show cause why the authority
granted under this order should nct be
terminated.

Case No. 3112

meier reporting service, inc

1120 SIMMS BLDG. @ P. O. BOX 1092 ® PHONE 243-6691 ® ALBUQUERQUE, NEW MEXICO
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BEFORE: Daniel S. Nutter, Examiner

TRANSCRIPT OF HEARING
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MR. NUTTER: The next case rwill be Case 3112.

MR. DURRETT: In the matter of Case Number 3112, being
reopened, pursuant to the provisions of Order Number R-2824,.

MR. KELLAHIN: Jason Kellahin, Kellahin and Fox,
Santa Fe, representing the applicant in association with Mr.
Charles Roberts, member of the Colorado Bar who will present the
case.

MR. ROBERTS: Charles Roberts. If it please the
Commission, I have two witnesses I would like to have sworn at
this time.

{(Witnesses sworn.)

MR. ROBERTS: At the outset, I would ask the Commissidgn
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to take notice of the record made in this Case 3112, at an
Examiner Hearing held here in part on September 30, 1964,
together with all of the exhibits which were, I believe, 1
through 9.

MR. NUTTER: We will take notice of the previous
record in this case. This is the same case number, just merely
reopened.

GEORGE BROWN, called as a witness, having been first
duly sworn, was examined and testified as follows:

DIRECT EXAMINATION

BY MR. ROBERTS:

0 Would you state your name and address, please?

Fad
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A 'George Brown, Durango, Colorado.

Q Are you the same George Brown who testified as an
expert witness in Case Number 3112, on September 30th, 1964°?

A Yes, sir, I am.

MR. ROBERTS: Will the Commission continue to accept
Mr. Brown as an expert witness?
MR. NUTTER: Yes, sir.

Q (By Mr. Roberts) Mr. Brown, are ybu familiar with the
Commissioﬁ's Order Number R-2824 entered in this case on
December 7; 19642

A Yes, sir, I am.

Q With respect to Order Number R-2824, did you perseonallly
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order?

A I did.

Q Specifically, did Continental 0il Company conduct
packer leakage tests for the dual-flow choke after it was
installed in the field, to determine annual packer leakaée in
the assembly and in direction?

A Yes.

Q Did Continental 0il Company also conduct a packer

leakage test prior to the installation of the commlngllng

through the 28 1 Well?

A Yes, we did.»
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Q And did Continental O0il Company conduct a packer
leakage test after drilling that, at the end of six months
test period authorized by Qrder R-28242?

A Yes, sir. ‘At the end of the test period we did run

another packer leakage test.

(Whereupon, Exhibits 1, 2 & 3 were
marked for identification.)

Q M?. Brown, I hand you what has been marked as Exhibitg
1, 2 and 3, for identification, and ask if these were prepared
at your direction and under your supervision?

A Yes.

Q Would you state for the record and the Commission,

please, what information is shown on these Exhibits 1, 2 and 373
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A Ekhibits 1, 2 and 3 afe Northwest New Mexico Packer
Leakage test forms., These exhibits are forms completed on the
Jicarilla Apache 28 Number 1 well. Exhibit 1 is a packer
leakage test taken prior to the installation of the dual-flow
choke. This portion of the well was a conventional completion
with string and tubing.

On December 17, '64 we shut the well in for the prescribed
seven day period, shut-in period, and the well pressure built u
on the upper zone to 620 pounds; on the lower zone 1,110 poundé

at the end of the seven day period. After the seven day period

we produced the upper zone, the Gallup zone flow for period

Number 1, and the stdrting pressure was 310 pounds on the uppex
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completion; the lower completion was 1,120 pounds at the end of
the test. Forty-eight hours later, on the 26th, pressure on
the upper zone was 520 pounds; the pressure on the lower zone
had increased to 1,130 pounds. Thereby, this indicates that
no leakage occurred in through the cross packer at that point,
or in the tubing.

We then shut the well in for seven more days, allowing
both zones to build up, whereby the pressure on the upper zone
was 705 pounds, built up 705 pounds; and pressure on the
lower zone was increased 1,170 pounds. We then flowed the
lower zone and the started pressure was 305 pounds. The
upper completion pressure data 707 at the end of six hours.
The producing pressure on the lower completion increased to
350 pounds, and the upper completion pressure increased to 710
pounds, thereby indicating on the second flow period that no
leakage existed. This test was submitted to the Commission and
approved on Janpary 20, 1965,

Exhibit Number 2 is the packer leakage test taken
immediately after the installation of the Dakota dual-flow
choke assembly. We installed the dual-flow choke simply with
no blank in the tool and with the lower check valve removed
from the tool. The purpose of removing the lower Dakota
check valve was that pressure build up and drop in the tubing

would not be indicated if there was a leak below this or in
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the packer. We also removed that, had no blank in the tool, sdg
that we could flow the upper zone completion through the
annulus and thereby check and prove that the upper check valve
was not leaking.

We shut the well in at the end of that time in accordance

with the Commission's regulation. We shut the well in for

® ALBUQUERQUE, NEW MEXICO

seven days and the upper zone pressure built up to 615 pounds,
lower zone 1,185. We then produced the upper zone. The

producing pressure dropped to 225 pounds from 615 in the

o PHONE 256-1294 * ALBUQUERQUE, NEW MEXICO

upper; the lower completion pressure increased from 1,185 to
1,195, and indicated that no leakage existed. The lower zone

was flowed up the casing annulus.
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This test indicated there was no leakage across the
packer and also the upper check valve was holding and no
leakage occurred across the check valve.

We then shut the well in for another seven days. Both zones
built up, to 663 pounds on the upper zone and 1,220 pounds on
the lower zone. We then flowed and produced. The lower
Dakota zone dropped the pressure from 1,220 down to 350 pounds+
and then down to 254 pounds at the end of forty-eight “ours.
The upper Gallup pressure stayed. 663. 662, 662. taken with th?

dead weight of the pressure.

This test was submitted to the Commission and approved

on February 24, 1965; and indicated that no leakage occurred
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in the packer through the upper check valve assembly of the
two.

Exhibit Number 3 is the third packer leakage test taken oﬁ
28 Well Number 1, and it was taken at the end of the test peri$d.
We again removed the lower check valve for the purpose of the
test. On this test we shut in the well for seven days and
built up an upper zone pressure of 854 pounds and the lower
completion of 855 pounds. We produced the upper Gallup zone up
the annulus; again the pressure dropped to 550 pounde., The
corresponding lower completion stayed at 806 pounds, continuing
to increase five pounds at the end ofntwenty—four hours. When
the pressure on the lower zone dropped -- the upper zone,

excuse me, had decreased to 260 pounds and the lower zone
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pressure continued to increase to 950 pounds, we then shut the
well in for another seven days and built up pressure on the
upper zone to 774 pounds; the lower zone continued to increase
at the end of seven days up to 1,255 pounds. On the lower
zone, with the flow period, flow test, we flowed it for a
considerable length of time there to allow the Gallup, upper
zone to increase, and to obtain working pressure both above
and below the corresponding pressure of the upper completion.

We note the upper completion started out at 774 pounds, and

the lower completion at 1,255 pounds. At the start of the

test the first flow pressure on the lower completion was 555;
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the upper completion increased to 800 pounds. We took a few
more in between there and the last two. At the end of 96
hours we took one at the lower completion which produced 687
pounds, which is below the pressure of 890 pounds, which the
upper completion built up to.

We then drew the pressure down on the lower completion to |
255 pounds at the same time, within a few minutes there, and
the pressure on the upper completion remained at 890 pounds.

This test was submitted to the Commission and approved
on 6-25~'65, and the test indicated no leakage through the
packer or through the -~

Q Based upon the data obtained by the packer leakage
tests which are recorded on Exhibits 1, 2 and 3, and with
particular reference to the packer leakage test data obtained
from the packer leakage test conducted by the Continental 0il
Company on its Jicarilla Apache 28 Well Number 1, was
there leakage of the packers and communication between the
reservoirs at any time?

A No, there was not. If I may state, on this exhibit,
the second page of the exhibit is a direct representation of
the pressure data obtained on the packer leakage test.

(Whereupon, Exhibit Number 4,
marked for identification.)

Q I hand you what has been marked for identification as

L Exhibit Number 4, and ask you if it was prepared at your
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direction and under your supervision?

A Yes, it was.

0 For the record, and for the Commission, would you
please relaté the activities which Continental 0il Company
undertook with respect to, or pursuant to the authority granted
by Commission Order R-2824, and in doing so would you explain
the contents of Exhibit Number 4?

A Exhibit Number 4 is a chronological completion
history obtained on the Jicarilla 28 Number 1 Well, g@during the
test period. On the left side of the sheet is a production
history. There is a time curve above the curve, at the upper
part of the curve it shows the gas-oil ratio; the lower part of
the curve is barrels of o0il per day. On the left hand side
of the sheet, above and between the two curves there, I have
a number, starting with Figure 5, Letter A, and marked off in
intervals, 1 through 26. On the right-hand side of the page
the meaning and the events that took place during each one
of these numbered intervals is briefly stated so you can see
what we were doing during that interval of time. I have here a
figure, which is the same as Exhibit 4, except it's on an
expanded scale so it will be a little easier to read.

The letter "A"™ and the numbers there, and all the
information here is the same as it is on here, and the numbe{s

correspond. I have a little bit of additional data on the end
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of this curve, which I had not applied on this curve after
June 30th.

Q Basically, what does this show during the interval
of the letter "A" here, prior to the installation of the tool?

A It shows the production'obtained, tests obtained for
about eight days on the well, when it was produced through
parallel strings of tubing. The Gallup produced, the Gallup
zone here produced approximately 16 barrels per day; the Dakotd
zone produced approximately 13 barrels per day.

We then started, on January 12th we shut the well in,
pulled the tubing , pulled the two strings of tubing from the
well, and during the interval shown on Number 1 here, we were
releasing one string of tubing in the Model D type Baker
permanent packer; and we installed the dual-flow choke to a
depth of 660 feet, with the Dakota check valve removed. The
check valve was removed for the purpose of taking the first
packer leakage test after installation.

We then, during the intgrval number 2 here, we produced
the well, and we haven't shown the.production on it. We were
recovering load o0il used to kill the well; and we finished
cleaning up the well and recovered the load oil. Atthe end of
that period we then started on our packer leakage test Number
1, which is actually the second packer leakage test;~ the

second packer leakage test after the installation of the dual
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flow choke; and Number 3 is a shut-in period for packer leakagg
test Number 1. Number 4 was Flow Period Number 1 on the upper
Gallup zone, through the check valve, up the annulus. Number
5 was a second shut-in period, packer leakage.

Number 6 was the flow periéd on the lower zone up the
tubing. And during the flow period indicated in Number 4 here
the upper zone through the annulus, we got 180 MCF per day.
Flow period on the Dakota produced 21 barrels per day and had a
GOR of 9906.

We then started, during interval Number 7, we pulled the
complete tool from the hole and installed the lower check valve;
and we blanked the Gallup, or the upper zone off in the tool,

" and we were now going to try to obtain data for a production
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graphical distribution curve, which we had submitted in the
previous testimony of what we are going to try to do to clear
and allocate production.

With the Gallup zonai blanked off, we continued to produce
from the Dakota to try to obtain a steady stabilized rate at
three different back pressures; and all this occurred during
Number 7 here. And you can notice the production was very
erratic, and this covered the period of a week here; and we

never did get the production to stabilize on this low permeable

reservoir, and we had not obtained steady stabilized flow or

even approached it during seven days.
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During that time, of course, we had pulled the tool. We
installed a bottom hole pressure bomb on a hanger above the
tool and below the plunger lift pumper spring; and it was just
hanging there on a hanger and would not return for seven days.
At the end of the seven days we éulled the pumper spring and
removed the bomb, and we came to the conclusion the bomb clock
had not operated at all during the period. Apparentiy going
in the hole it had jarred a little bit and the clock mechanism
broke and didn't operate. And after seven days here we saw
that we weren't going to be able to obtain a stabilized rate
in a reasonable period of time. We decided not to go on with
that test until we had applied the allocation by the
subtraction method, blanking off the other zone.

So, during interval Number 8 shown herg,'we were -- We put
the orifice assembly back in the tool with both zones open and
commingled production from both zones. I would like to
state right here on, I believe it was February 19th, the
production was somewhat below what we would expect from the
two zones. From the previous test we had expected about 15 or
16 from the Dakota, and expected about 12 or 13 from the Gallup.
This is considerably below; and we bled off the gas to the
atmosphere, to take the decreased back pressure on the wells,
trying to lower the producing bottom hole pressure of the

Dakota zone to the lower pressure of the Gallup zone, with part
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entering the tubing, but it .apparently was not entering the
tubing at this point. After we decreased the back pressure and
drew the bottom hole pressure down, I mean, the upper Gallup
zone started producing at this point here.

Both of these zones, of course, are low permeability
reservoirs, and after they have been shut in, the accumulation
of liquids situated around the wellbore allow the production
to be considerably higher than what I remember it was stabilizes
which is shown here it was approximately 35 barrels per day;
and then it decreased and started leveling off during interval
Number 10.

Of course, we continued to produce both zones, and we, at
this time we started measuring all the gas prddﬁced from the
commingled zones; and during the entire period from the 10th
through the 12th, both zones were open; and during part of the
period of Number'll, and all of Number 12, and we have got this
note about Number 13, we felt that this was a good stabilized
producing rate for the commingling zones at this point. I have
it noted here: "Combined zone stabilized rate at 16 plunger
trips daily"” as Number 13;.and, of course, gas-oil ratio
measured during the Period 13 was 6599 for the commingled zones
The average GOR over the 2l1-day period is 6496;: but the entire
interval Number 13 was the only one for the allocation.

Period Number 14 we pulled the orifice assembly to blank
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off the upper Gallup zone and produce the lower zone by itself
to obtain a stabilized rate and to use in conjunction with the
combined zone sobtraction method allocation. On March 25th --
Well, that was March 25th that we removed the tool and
everything and installed the blénk in the upper zone on the
28th.

During interval Number 15, we started producing what was
supposed to be the Dakota zone by itself here, and when we
started producing it, well, we thought it was considerably
higher than 12-13 barrels that we had anticipated before for
the other zone by itself. Because it is typical of the Dakota

reservoir, after a shut-in period of four or five days, that
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we had thought it would produce a higher rate, which it did; s9
we continued to produce it, and it never did fall down very
much below what we had for a combined for a combined rate.
So, about along in this point, Number 16, we started to
suspect that the Gallup zone was not blanking &6ff and‘both.zonTs
were still entering the tubing. The blanking off tool is
simply a a little disc that fits over one of the orifice' openings,
and apparently, we thought, it either jarred loose or did not

seat itself properly, and we continued to produce it, and it

continued to be greater than that known to be the stabilized

rate for the Dakota zone only.

At this point right here, at Number -- starting at Number
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18 interval, we drew the well pressure down by bringing the gas
to the atmosphere, and when we did this, we noticed that the
pressure in the annulus which contained the upper zone, was -
affected. It did decrease a little bit, and we did this for
a couple or three days. We were.sure the zone was not blanking
off. So, du%ing interval 19 we pulled the upper part of the
tool, the orifice assembly, inspected it and found that it had
not seated in check assembly. The check assembly had not been
removed from the well and was still -- and the check was still
holding; so we ordered another orifice assembly and ran it in
the hole; and apparently, what we feel had happened, we ran it
in vertically and blanked off the lower zone production tube

rather than the upper in the previous. We were trying to do this
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and seat the orifice assembly in the tool, with the other zone
blanked off; it was similar to trying to push a piston in a
closed cylinder; it just absolutely wouldn't go. For the five
inches that has to travel, the fluid wouldn't compress and
wouldn't go in. And this has been known, when they tried to do
this it would bend the small tube in the orifice head assembly|
It was found to be bent, so that is why we ordered another one
and replaced it.

We, at this time here we tried to retrieve the check assembly -

which had never been pulled from the well yet, and was still inm

the well. 1In fishing for it we could not get ahold of it, and
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apparently we

after two or three days time fishing, so we had to pull the

entire tubing

At this time we inspected the check aésembly real closely

and found the

indicating on

had been unable to seat it properly.

At this time we went back where we were and we installed
both the check valve and the orifice head assembly at the
surface in the tubing with the Gallup zone blanked off.
was during interval 19. Here we show no production. During
interval 20 --
well, and during the interval 20, as shown by the ledger down
here, we produced the load oil during the period, at the end

of this period.

Starting

started other

production sta

then dropped t

down to eight
of course, we
and that this

itself.

During this period -- Let me go back here for a moment.

got it tilted and we were unable to retrieve it
string to get the tool.

check assembly was slightly damaged, not

the tool, and it had just been a matter where we

That

We had to pull the tubing, we had to kill the

period 21, load oil had been recovered and we
Dakota allocation tests; and as noted here, the
tbilized by ten, three days at ten barrels a day,
o eight for a couple of days and back to ten,
and became étable within a barrel or two. "And,
then knew that we had the Gallup zone blanked offf

-

was a representative test to the Dakota zone by
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On this combined zone allocation test for both zones, the
commingling final nine day average on this period from March
15th to the 24th, from the commingled zone was 25 barrels of
oil per day, with a GOR of 6599. The average productipn from
the Dakota zone by itself duriné the eleven day period here in
the interval 21, was 9.3 barrels of o0il per day. The GOR was
9216. - During the time we did keep our gas production data,
and the average GOR, you can see it varied very little. It
was 9216, which is considerably above the commingling zone, the
Dakota being the higher GOR reservoir.

Being satisfied with this, with the representative test
for the Dakota allocation of production, we found we can use

the combined zone production, and the Dakota production for
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subttraction method allocation.
During intervals 22, 23, 24 and 25, we performed the final
packer leakage test. At the end of the test period, which is
Exhibit Number 3, again we show no leakage through the tool
or through the packer, or no leakage in the tubing at the end of
the period. Interval 25 we continued, like I stated on Exhibit
3, we continued on the last flow period and got considerable
production there, to establish there was no leakage through the

packer or check assembly at this time.

The hearing was originally set up to be on June 30th. We

had a postponement of the hearing and we continued to produce




race 18

the well with both zones open, and the bottom: plug in check
assembly in the well, and produced from the commingling. And,
as you note, it leveled off fairly good between 25 and 30
barrels a day, which is just as good, if not a little bit better
from the two zones producing sepérately, throdgh single tubing
strings, producing the Gallub by conventional pump, and the
Dakota by plunger. And, of course, during the interval on
complete tests, we used a plunger lift for producing the well.
The last four or five days productions are not noted; I hadn't
‘received the information from the field at the time of the
hearing.

MR. NUTTER: Now, I can't read those little numbers
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there. What is the last point, your last day's production?
A Right here, it is 30, approximately 32 barrels per
day. Is that the 30 line?
MR. ROBERTS: This is the 30 line right here, yes, sin
A Right here, it is a little above that, and for a few
days above 30.
MR. NUTTER: And it dipped down there to about the 20
line. That would be the 10 line?
A That's the 25 line, that's the 25 line there. There

is very little change of production, within three or four barrgls

there. I don't. know whether I have noted here -- Of course, I

did the GOR. During the test it was 9216. The average GOR
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gearniey-meier reporting Service, inc.

during this flow period on the packer leakage test was 8900.

See, where the finger is here, the average GOR with fhe zones
commingling over this three week period was 6337, which is verg
representative according to the combined zone allocation test.

Q So, in summary, during thé six-month test period, you
conducted three packer leakage tests and found there were no
communications, and established, as a matter of fact, there was
no communication between the Gallup and the Dakota zones in thel
28-1 Well. You undertook production tests at stabilized rates
for the purpose of allocating production by the subtraction
method. You conducted gas-oil ratio tests and sealed leakage
tests, is that correct?

A I would like to go back here on one point; and I didn'lt
stress the point where I did check the seal of the leakage.
The seal leakage was obtained during the first shut-in period,
or prior to the shut-in period. On’ the last packer leakage test,
what we did there, we ldaded the tubing with fluid, both check
valves in the assembly, and we had the pressure up to 1500
pounds, and held that pressure for approximately an hour and a
half, and at this time there was no indication of any leakage.
We recorded the pressure as no indication. The check assembly
served as a good seal leakage test.

Q0 That was by pressure going up the tubing?

A Pressure against the tubing from the surface flow. and
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no leakage was indicated through the check valve.

Q That test, in your opinion, established that there
was no seam leakage?

A  Conclusively established the test; if we had the
pressure, it would not have bled off in that period that we had
it shut in.

Q During the course of the six month test period, you,
of course, had occasion to examine the commingling tools of
the dual flow choke. Did you find any evidence of erosion or
corrosion?

A No, none whatsoever on either tool. The only thing was
when we fit the orifice head assembly, we blanked open the zone

is what happened. No erosion or cutting of the tools.
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Q In the hearing on this matter on September 30, 1964,
you proposed to allocate production to the established prbduciTg
zone on the basis of the best of the two possible methods, the
distribution curve ‘method' and the subtraction method; and you
have indicated just a moment ago, that you undertook both
methods during the test period. Would you please state your
conclusion as to the test suitable in this instance, and why
it is suitable?

A  The production information shown on Exhibit 4 shows

that the production allocation by the subtraction method gives

a reasonable and accurate method of allocating production
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between the two zones. The other method is, the method, the
producing method did not prove out to be satisfactory or suitable
on this low productivity, or due to the longer period that

would be required to stabilize the wells under the distribution

(Whereupon, Applicant's Exhibit 5
marked for identification.)

0] I hand you what has been marked for identification as
Exhibit Number 5, énd ask you if it was prepared at your
direction and under your supervision?

A Yes, it certainly was.

Q Would you explain to the Commission and for the record
the information shown on Exhibit Number 5?

A Exhibit Number 5 is utilizing the data we have, how
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we would allocate o0il and gas production to this Well 28 Numben
l, by the data and information obtained during the subtraction
allocation method. This is indicated on the sheet, "Based on
the subtraction method allocation test". 0il Allocation, the
actual figures obtained during the tests, the ratio obtained.
The Dakota production would be 9.3 barrels a day, which was the
average Dakota production divided by the 25 barrels a day,
which is the commingled production. This factor, times your
gross commingled production would give you the Dakota productign.

The Gallup production equals the gross commingled production

minus the Dakota allocated production.

Below there I have an example, a theoretical example,
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utilizing this factor. If you had 750 barrels a day total
commingled production; the Dakota allocation was 9.3 divided
by 25, times 750 barrels, which would give us an allocation of
278 barrels for the Dakota zone. Gallup allocation would be
750 barrels minus 278 barrels, which equals 472 barrels.

On gas production, on the GORs obtained during the
combined commingled and Dakota allocation tests, the commingled
GOR was 6599 cubic feet‘for one; the Dakota GOR was 9216 cubic
feet per barrel. Below there I have a theoretical line,
theoretical example of how we will allocate production to the
gas production to the two zones. If the theoretical gas

production under these conditions were used, the 750 barrels pe
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day, plus the GOR would give us the theoretical total of 4949
MCF of gas to produce during that périod with the 750 barrels.
The Dakota theoretical gas production would be 9216 GOR .times
the 278 barrels allocated to the DAkota, which would give us a
total of 2562 MCF. The theoretical Gallup production would be
the difference between the total gas production and the Dakota
which would be 2387 MCF.

Supposedly, say, during the month, one period, you had an
actual gas sale of 4635 MCF, and lease use of 450 MCF, you

have an actual total gas of 5085 MCF produced during that

period. To allocate the Dakota gat to the well, it would take

the actual total gas produced times the theoretical factor, GOR
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factor, of 2562 divided by 4949, which would equal 2629 MCF.
This would be the factor obtained from these. The Gallup
allocation purports to be the difference between the actual total
gas and that allocated to the Dakota, which would be 2456 MCF.
This would give the Dakota GOR for that period of 2629 MCF
divided by oil production allocation of 278 and would give you
9457. The Gallup GOR would be obtained the same way, you will
have a GOR of 5203, which is this liné, obtained during the
test period.

Q How can the»valiaity of the subtraction method of
production between the Géllup and Dakota zone be assured?

A  The assurance of the validity of the allocation testg
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would be obtained by subsequent and periodic, another periodic
test on the combined zones and the Dakota zone.

Q Based upon your experience in this instance, within
what period of time should such a subsequent test for the purpgse
of assuring the validity of the production allocation formula
be conducted?

A I feel that an annual test of a combined zone test and
a lower Dakota zone test to the allocation production, obtaine$
annually, would be sufficient in this very low declining

reservoir; both of them are very low declining rates.

Q Based upon the data obtained during the test period,

with respect to the Jicarilla 28 Well Number 1, is it your
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iod. 1962 and 1964 {or to the installati f the dualfl

opinion, that the subtraction method of production allocation
is an accurate and reliable one from an engineeriné point of
view?

A Yes, it is.

Q Are all the wells producing from the Gallup and Dakot4
reservoirs on Continental 0il Company's acreage, which acreage
is shown on Exhibit Number 1 to the September 30, 1964 hearing)
marginal wells and physically incapable of producing top unit
allowables?

A Yes, they are.

Q Was the Jicarilla 28 Well Number 1 marginal during thq
test period?

A Decisively so.

(Whereupon, Applicant's Exhibit No. 6
marked for identification.)

Q I hand you what has been marked for identification as
Exhibit Number 6, and ask you if it was prepared at your
direction and under your supervision?

A Yes, it certainly was.

Q For the record and Commission, please state what is
shown by Exhibit Number 6.

A Exhibit 6 is a combined production performance on the
Jicarilla 28 Well Number 1, with the Gallup zone pumping and

the Dakota zone producing by plunger lift, for a two-year

W
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choke.

The purpose of the curve is to show the well was declining
at a very low rate,bfrom both zones; and that with the use of
the dual flow choke, and producing both zones through commingli
we obtained production as great as, or a little greater than
what we were previous to the installation by producing the
two zones separately.

Q In your opinion, is the Jicarilla 28 Well Number 1
typical of existing Gallup on Continental 0il Company's acreage
in the West Lindrith Field?

A Yes, it is typical.

0] Do you recall Exhibits 7A and 5B, which were
introduced in the hearing of September 30, 19642

A Yes, I do.

Q Would you briefly explain for the record what those
ehxibits show?

A 7A and 5B are tomposites typical of the Gallup well
declining curve, bhased upon actual data, for a period of about
three or four years, obtained from five wells on the lease;
and, of course, with the extrapolations determined by what the
producing life and characteristics of the well would be. This
was utilizing four of our wells and one offset well in the
area. This is on the Gallup well.

Exhibit 7B is the same type of curve performance obtained
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utilizing production data on our Dakota wells on the lease
for a period of approximately three years, and extrapolating
the trend of the well to determine its productive characteristijcs
in life, These curves were utilized primarily in respect to
economy evaluation for past and future development.

0 In your opinion, is the information shown on Exhibit
7A and 5B, and as the record should show, these are original --
are the original hearing.exhibits, typical of any Gallup-Dakotg
wells which might be drilled in the future on Continental 0il
Company's acreage in its West Lindrith Field?

A Yes, in my opinion, these represent the typical wells
for the area.

0 Based upon your knowledge in this matter, is it your
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opinion, that any such wells that might be drilled on Continental
0il Company's acreage would be marginal wells?

A Yes.

Q Is it your opinion that the subtraction method of
allocation of production would be a suitable and proper method
for allocating production for existing and for future Gallup-
Dakota wells on Continental's acreage in the West Lindrith
Field?

A Yes, it is.

0 This has previously been testified to, but perhaps it

would be helpful at this time, are the owners of the royalty
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working interest, overriding royalty interest and Continental's
acreage common?

A Yes, they are.

Q Do you recall Exhibit 3 which was introduced in the
hearing of September 30, 19642

A Yes, I do.

Q Would you state for the record, very briefly, what is
shown by Exhibit Number 3?

A This exhibit was presented in the original hearipg as
data requirement for surface commingling installation averaged
daily, for a period of 90 days prior to that hearing, to show
that the Gallup and Dakota zones were bo£h margina1 wells, and
produced far below top allowable; and the crude purchaser or
the royalty owner, on both zones, is the Jicarilla-Apache tribe
what the liquid hydrocarbon from'each zone'separately’was; and
‘the commingled hydrocarbon gravity was; and the value of the
gravity cgude obtained from each zone separately; and the value
of the commingled production in volume calculations; to show
that the value of the commingled production would not be less
than the sum of the values of the production from each common
source of supply. This data is required on all surface
commingling installations in the State of New Mexico.

(Whereupon, Applicant’s Exhibit 7
marked for identification.)

Q I hand you what has been marked for identification as

~e
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Exhibit Number 7, and ask you if it was prepared at your
direction and under your supervision?

A Yes, it was.

Q For the record and the Commission, please state what
is shown on Exhibit 7.

A  Exhibit 7 is an estimated well cost comparison
between a conventional dual flow completion, that is one exist
string, with parallel strings of tubing, and a commingled
dual installation, utilizing the dual flow check assembly.

The conventional dual well cost is estimated to be around
$136,000.00, including surface and production equipment; and
for the same well on the commingled dual the costs are estimat
at $93,100.00. This indicates a difference here of $43,000.00
between drilling the conventional dual and the commingled dual

These costs and savings are attributable to such things 4
casing strings. We could utilize four and a half inch casing#
with a single tubing string in a commingled dual rather than 34
seven~inch string. We only need 7,000 feet of tubing string
in a commingled dual, to 13,500 feet of tubing in the
conventional dual. Other cost savings are attributed to the
fact we don't have to utilize pumping equipment; we can
efficiently and eféectively produce both zones with a plunger
lift. Such things as rods and surfave equipment are greatly

reduced producing through one set of production tools; and

ing

ed

s
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in all the difference and savings with the commingled dual was
$43,000.00, approximately.

0 In your opinion, would a conventional dual completion
0il well in the Gallup-Dakota zone in the West Lindrith Field
be an attractive, economic venture for Continental 0il Company?|

A No, it would not, in my opinion.

Q Based upon the use of the dual flow choke installation
and the reduction of costs which are shown by Exhibit Number 7,
and as a result of its use, will the dual. completioh of a
Gallup-Dakota o0il well ‘in the West Lindrith Field by means of
using the commingling tool be an attractive and economic venturn
for Continental 0il Company?

A Yes, sir, I certainly believe it would be. I have
worked a great deal on econemic analyses on this, the two
reservoirs in this area, and the typical declining &entour
that I have previously discussed, this type of typical well fox
the area, it would require somewhere in the neighborhoed of an
investment of $40,000.00 in initial cost to make the venture
anywhere near attractive, along with the inttial well cost of
$43,000.00 reduction of other savings, such as operating costs
between .a plunger lift operation with one string of tubing,
rather than producing two wells with conventional pumping units
such as this; and also it would be considerably, as indicated

by these tests, considerably less down time, with the plunger
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1ift and a more efficient operation; and these things all lead
me to believe that we could and would be able to drill wells in
utilizing the downhole dual flow choke assembly on future wells
in the Jicarilla.

Q Does Continental 0il Company have any development
plans with respect to the Weét Lindrith Field which are
contingent upbn its obtaining approval to use this commingling
dual in the future wells?

A Yes, we do. We have split our marginal four wells to
be drilled during 1965 and produced for 1966; eight additional
wells in the sixteen secitons below, for a total of twélve
wells. These are, of course, cohtingent upon approval by the
Commission to utilize the dual flow choké assembly, and the
economics are based upon well costs utilizing the tool. And,
in addition to the twelve wells, we have, the sixteen areas --
the sixteen section leases would just be barely -- just to do
development work in future years. There is room for considerabjle
additional development, and additional drilling.

Q You have indicated this already, but perhaps we should
ask it directly, does the use of the dual flow choke result in
an increase in production rate in respect to the wells?

A Yes, mainly due to their less down-time and average
production over any one period, would be considerably more

utilizing a plunger lift and dual flow choke assembly.
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0] And does use of the dual result in a greater economic
life of the well?

A Yes, it allows the well to be produced for a lower
economic limit and would certainly add to ultimate recovéry frq
the wells.

Q Just to summarize then, does the dual flow choke used
in the Jicarilla 28 Well Number 1, prevent communication
between the Gallup and Dakota zones in that well?

A Yes, sir.

¢} In your opinion, did the test you conducted fully and
completely prove this?

A Yes, sir.

0 In your opinion, based upon yéur study and knowledge
with the dual flow choke, both prior to and during the six-mont
period, would this tool absolutely prevent communication betwee
the producing Gallup and Dakota zones on existing and future
oil wells on Continental's acreage in the West Lindrith Field?

A Yes, it would.

Q In your opinion, was the subtraction method of
allocation for production between the Gallup and the Dakota
zones accurate and réliable during the six-month test period?

A Yes, it was.

Q In your opinion, would the subtraction method of

allocation of production be the proper method of allocating

—)—
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production between the Gallup and Dakota zones in existing and

future o0il wells on Continental's acreage in the West Lindrith
Field?

A Yes, both suitable and reliable.

Q Have you obtained approval of U. S. G. S. and Shell
0il Company as the crude purchaser, with respect to the
installation of the downhole commingling dual?

A Yes, sir.

0 Are those Exhibits 8 and 29 to the September 30,

o PHONE 256-1294 o ALBUQUERQUE, NEW MEXICO

1964 hearing?
A Yes, I believe so.

0 In your opinion, will approval by the Commission of
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the use of the dual flow choke, which is also known as a fully
completion dual, on a permanent basis in the Jicarilla 28 Well
Number 1, and in all other Gallup-Dakota o0il wells, whether
drilled, or which may be drilled on Continental's acreage in the
future, be in the interest of conservation by permitting the
recovery of oil that would otherwise not be recovered from the
Gallup-Dakota wells of Continental 0il Company's West Lindrith
acreage?
A Yes.

Q And will approval otherwise prevent waste and protect

correlative rights?

A Yes.
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Q Do you have any recommendations for the Commission
with regard to this matter?

A Yes, initially, I would like to request and recommend
that Continental 0il Company be permitted to continue producing
the Jicarilla 28 Well Number 1 with the dual flow choke assembly
installed in it until such time as the Commission announces its
ruling with respect to the hearing today; and I would also like

to request permanent approval of the installation of the dual

o PHONME 2546-1294 ¢ ALBUQUERQUE, NEW MEXICO

flow choke assembly in the Jicarillla 28-1 as it has been durirg
the test period.
We would like to recommend that the Commission grant

approval to install -such a dual flow choke assembly in additior
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to the commingling oil wells located on its acreage in the
West Lindrith Field,‘and in any Gallup-Dakota o0il wells which
may be drilled in the future on Continental's acreage in the
West Lindrith Field; this acreage being shown on Exhibit 1 of
the hearing of September 30, 1964.

And, specifically, that the Commission make provision for
administrative approval of future downhole commingling .
installations by use of the dual flow choke in existing
Gallup-Dakota marginal oil wells, and any Gallup-Dakota

marginal oil wells which may be drilled within the Continental

0il Company's West Lindrith acreage, which consists of four

Jicarilla Apache leases covering Sections 15 through 22 and
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27 through 34, in Township 25 North, Range 4 West, Rio Arriba
County, New Mexico.

And, two, that the application for such administrative
approval be filed in triplicate with the Commission énd such
applicationsfcontain detailed date as to gravity, value and
volume of the liquid-hydrocarbons from each pool, as well as
the expected gravity and value of the éomminqling liquid-

hydrocarbon: production, a schematic diagram of the proposed

o PHONE 243-6691 ® ALBUQUERQUE, NEW MEXICO

installation, a plat showing the location of all wells on
applicant's lease, and the pool from which each well is
producing; and whether the actual commercial value of the

commingled production will be less than the sum of the values

SPECIALIZING IN: DEPOSITIONS, HEARINGS, STATE MENTS. EXPERT TESTIMONY, OAILY COPY, CONVENTIONS

1213 FIRST NATIONAL BANK EAST & PHONE 256-1294 ¢ ALBUQUERQUE, NEW MEXICO

f oo
==
as
it ]
o
)
as
(]
[ ¥al
—

o ———
S
<
2.
QD
R
| —
Qo
(-+)

[ ]
=,
aQ
=
S
[ -]
(-4

-3

1120 SIMMS BLDG. ® P.O. BOX 1092

of the production from each common source of supply, and if so,
how much less.

And, three, that allocation of production to the Gallup
and Dakota zones be by the previously discussed subtraction
method based on annual production tests of the commingled
Gallup-Dakota and the Dakota at stabilized production rates.

and, four, Continental conduct a packer leakage test and
seal leakage test upon installation of a dual flow choke in
future wells.

Five, that Continental conduct a production test of the

commingled Gallup-Dakota and of the Dakota upon installation of

the dual flow choke, and annually thereafter.
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Number 6, for Continental to conduct an annual packer
leakage test with respect to each well so equipped, in
accordance with the New Mexico 0il Conservation Rules and
Regulations.

Seven, Continental be granted an exception to Rule 303A
and any other applicable rules for the permanent installation
of the dual flow choke in Jicarilla Well Number 1, and in any
existing Gallup-Dakota marginal o0il wells or Gallup-Dakota
marginal oil wells which may be drilled on Continental 0il
Company's West Lindrith acreage, the location of which I have

already described.

Q Do you have any additional comments that you would
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like to make to the Commission at this time?
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A Only that it is my opinion the data presented today
in regard to the dual flow choke assembly installation of the
Jicarilla 28 Well Number 1 conclusively shows that the dual
flow downhole choke assembly can be effectively used to produce
commingled hydrocarbons from two separate reservoirs simultanequsly
through a single tubing string, without communicating between
the two zones. The tests show that a leakage does not occur
through the check assembly and that annual productioh ailocatidn

tests and packer leakage tests can be satisfactorily performed

in accordance with New Mexico Oil Conservation Commission

requirements for commingling of marginal zone wells.
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I believe that future tests will show that excess energy
from the lower Dakota zone can be effectively utilized to
produce the entire weaker Gallup zone which previously required
artificial 1lift by pumping, and hy minimizing test requirementg,

operating costs over conventional dual completion method can

EXPERT TESTIMONY, DALY COPY, CONVENTIONS

be greatly reduced, and the current income from a marginal wely
such as 28 Well Number 1 can be greatly increased.
By use of the dual flow choke future well costs as previously

discussed, can be greatly reduced, and further development of

® PHONE 256-1294 ¢ ALBUQUERQUE, NEW MEXICO

the Dakota reservoir and the Gallup reservoir in the West
Lindrith Field would be economically feasible. Use of the tool

in this area would also prolong the economic limit of both
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zones and result in an increase and ultimate recovery from
both the reservoirs, thus preventing unnecessary waste and
allow recovery of a great deal of oil which would otherwise be
left in the ground.

MR. ROBERTS: I have no further questions of this
witness.

MR. NUTTER: Are there any questions of the witness?

CROSS EXAMINATION

BY MR. NUTTER:

Q First of all, Mr. Brown, that is your name, isn't it,

sir?

A Yes.
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Q First of all, I would like to ask you if you would
submit your recommendations in writing to us when you get home?

A Yes, sir.

Q We will probably want to study them before we get
the transcript back, you see.

A In this respect, I would, at this time, like to
request that we be allowed to continue the use of this dual
flow choke on Well 28 Number 1 until you reach some decision.

MR. NUTTER: This will be permitted. Secondly, I
would like to make the observation, Mr. Brown, among your
recommendations there was more or less a blanket authority to

permit the use of this, in this same field, on its other
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locations on these leases, as shown on the original call of
héaring. And I was just checking, the original application
which is dated August 11, 1964, requests for the purpose of
installing the tools in a test well, being the Jicarilla 28
Number 1, and the call of hearing, as you will notice there on
your sheet, Mr. Roberts, is for this one well. And the call of
this ~hearing is just to appear and show cause why the authority
granted under this order, which was for one well, should not bé
terminated. And I am not sure that the Commission would have

jurisdiction under the call of this hearing, either the original

call or the present call, to expand this into more than one

well.
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MR. ROBERTS: I think your point is well taken, Mr.
Nutter. Now, what we had in mind by this was to approach this
matter along the lines that Rule 303A permits, namely, that
once you demonstrates it, the workability of and the reliabilit
of such a tool as .this, that further use of the tool in the
same pool, with respect to the same zones, be approved
administratively.

MR. NUTTER: You recommend approving this
édministratively, and using this means to determine how much
was being taken from each pool?

A Yes, sir.

MR. ROBERTS: Yes, sir, that's what we have in mind.

A Along this line, the original hearing, of course, was
to install an inter-test well. The express purpose of this
being not only to decrease operating costs on this well, the
well that has already got seven-inch casing in it and tubing
was in the well, but was to test this dual to determine if it
would perform to the satisfaction of the Commission and
Continental 0il Company; and we felt that these tests could
show us whether we could complete other wells in the area,
utilizing this tool, and do it economically.

We have undertaken many studies, economical and reservoir
devices, to determine if we could do additional development in

this area, and all the evaluations showed it couldn't be done
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efficiently if you had a well cost of $136,000.00; and with the
high operating cost encountered in pumping high GOR oil wells
of 7,000 feet. So, the original hearing, although it was for
a test well, the express purpose of it was to determine if the
tool could be used to further develop this lease; and to preven
waste by recovering some of these vast reserves that lunderlies
the sixteen Bection block. And we have production all around
the area which consistently shows that we are not going to get
anymore production from these two than we are getting right
here. Most of them on our lease are a little worse than, or
some of them considerably worse.

I think for the purpose of our application here today
on the show cause order, what we desire immediately, of course,
is to continue the use of the steel on a permanent basis in
Jicarilla 28 Well Number 1; and as a matter of looking to the
future we would seek to handle such matters as this, namely,
the utilization of this tool with respect to Continental
0il Company's acreage in the West Lindrith Field, specifically
the Gallup-Dakota reservoir, we would seek to handle matters
such as this on an administrative basis.

Now, may I repeat this one recommendation which I state
as being specific as Number 1l: "The Commission make provision
for administrative approval of future downhole commingling

installations by the use of the dual flow in the existing, and
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future marginal Gallup-Dakota oil wells". We would like to
get provisions where we can do it administratively, ‘still giving
the Commission the authority to approve or disapprove.

MR, NUTTER: 1 see.

MR. DURRETT: Let me say at this point, Mr. Examiner,
we are up against a legal technicality, as far as the Jicarilla
well is concerned. Mr. Roberts agrees, from what he has
stated here today, the issue concerns the Jicarilla 28 Well

Number 1. There are other legal technicalities present. Let'q

0]

get together after the hearing and work that out to Continenta{
satisfaction.
0 (By Mr. Nutter) Now, Mr, Brown, I noticed on your

packer leakage test, that in each instance here it's after the
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Dakota is opened that each one of these Gallup zones has been
increasing, it was still building up?

A Yes, sir.

Q And the build up in pressure on the Gallup either
discontinued immediately, or was around, on the one test taken
at the end of the test period it continued to build up from
approximately 800, well, about 800 pounds, it built up to
almost 900 pounds; but prior to the time the Dakota was opened

it has been built up at a faster rate; on the other two tests {.-

the pressure build-up on the Gallup just discontinued completely?

A Yes, it sure did.
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0 And I wonder if you would attribute this to the
exclusive fact of opening up the Dakota, or just what?

A The Dakota is high in gas-o0il ratio and, of course,
after being shut in there is quick expansion and cooling in
the tubing, which I am sure accounts for some of the reduction |i
in pressure build-up; and although if this well typically
builds up very fast, because’it is a fractured reservoir,
during the start of the shut-in period and very quickly levels

off, and takes days, months, I don't know how long it would take

o PHONE 256-1294 o ALBUQUERQUE, NEW MEXICO

to completely stabilize this --
Q In the Gallup?
A In the Gallup, because the production fills the

fractures immediately, and, of course, pressure builds up.
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It's -- I forgot to mention the first of the tests, in the fir#t
of the statement here, that during the packer leakage test
Number l, we took a bottom hole pressure on the Gallup by
}lnid level survey in the annulus, and 96 hour shut-in. Of
course, we took some periodic tests prior to the 96 hours, it
was buildiﬁg up very slowly, only up to 721 pounds; and then,
of course, on the Dakota zone, we had the tubing off, we had

a pressure bomb in the well, and the bottom hole pressure aftey

320 hours, built up to 1525 pounds, but the Gallup is typical;

in all our present history out there, builds up very quickly

during the first, I would say, 24 hours, and very little
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increase in pressure from there on, after the fractures are
filled. And, again, the Dakota does give a considerable cooliﬂ
effect to the pressure during the flow period,>and doesn't

allow it to build up as much as it probably would in one-fold.

Q Now, though, to what do you attribute the fact, on
this most recent test, which was at the end of the test period,
that your Gallup had built up to 854 pounds? The pressure on
any of these other tests never even came close to that 854
pounds on the Gallup.

A I believe if you will notice there, there is a
considerable time difference in the Gallup on shut-in.

0 You indicate it was 33 days. I look at the chart; it
shows it was eight hundred and something‘pounds, and 40 hours
back here. I don't know jﬁst when this thing built up to 854
pounds. It's not on the chart?

A No, it's not. Of course, this well has been shut in,
the Gallup zone was shut in during the complete period of the
Dakota allocation test, and we do have a pressure recording on
that, continuous for those 33 days, if you would like to see
that. During the complete test, both during the produétion and
shut-in periods, pressures were kept on the wells on both
zones tubing and annulus during the entire six-month period.

Q Normally, you had been able to get that well up to

about 600 pounds, or slightly over?
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A On 168 hours.

Q On 168 hours, 164 hours, you got 620 and 615 pounds,

respectively. Do you have the chart there for that 33-day test
for shut-in?

A No, I sure don't; just for the seven shut-in period.
Of course, I do have them available. I don't have them with me
at this time; I could make those available for the Commission
on the entire 33 shut-in period.

Q I would like to see those charts, if you have them.

A Yes, I would be glad to submit them. Any pressure
information on the tubing, or casing, on either shall be for
the entire six-month period and is available. We have every
chart on that.

Q Now, after the two zZones are commingled in this dual,
these two zones flow up through the tubing, is this correct?

A Yes, éir.

Q But normally you would have to pump the Gallup and the
Dakota would flow?

A Thé Dakota would produce by a plunger.

Q By a plunger. Are you using a plunger lift in here
now?

A Yes, sir, we are. This is the reason, on the initial
test we had to put a bomb on .the hanger‘below the plunger 1lift

and above the tool, the bomb would then be between the tool and
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the plunger spring, which is on a collar, and the plunger
would flow freely but would not flow effectively and efficiently

without use of the 1lift., .

g
z
z
S
x 8
= 3 ¥§ Q I also notice on your GOR test taken after the tool
= o ; 3w
o 432
as § §§ was installed, after you produced the Gallup you had to produce
<o - & W
"I B %3
— i & it up the annulus?
as . 33
R S .
oo I zs A Yes, sir.
= 3 {z
— % i3 Q And you didn't produce any o0il?
= % &2 .
2 & Iz ' . . .
Qs S L.@ A That's true, we had a seven-inch casing and two-inch
. T &
pr § %g tubing, and 700 pounds of pressure. It was not enough.
'S § 5% .
= 38 =«= Q Your oil just slipped back?
= 2% A  Just hasn't got enough reflex there and volume to carny
—_ - )
= & 4 the liquid to the surface, although the pressure can be
- % =&

adequately decreased for the purpose of packer leakage tests.
Q Now, Mr. Brown, do you think that a well which has
declined from 13 barrels a day to 9 barrels a day from January
to May is a well which is stabilized enough so that you can
allocate proauction on tests taken only once a year?
Percentagewise that's quite a large change in the productivity.
A Yes, the test obtained on the Dakota during that
first period shown as Number A there, the 13 barrels a day;

the Dakota had been shut in previous to that, and has shown

on the other test, after the shut-in period, it produced quite

high; so we do have a few days highs in there.
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This was not a stabilized rate at 13 barrels, this was
just an average for those seven days. We had some 15 barrel
days, and some 8 or 9 barrel days, but as you will notice, I
don't have it here, production from the Dakota zone over the
past two years are approximately 10 barrels per day, 10 or 1l1.

Q Now,’your original Exhibit 3 has some figures. Were

these the fiqures on this particular well, or were they

average figures for the Dakota wells?

A Probably taken from our composite curve there at the
end of the area, just a ratio, which I believe the ratio is
probably close to what we came ﬁp with there. I don't
remember what figures they were, but they were not actual
figures from this specific well.

0 Now, if these fiqures are correct, using the 9.3 for
the average daily Dakota production and taking the production
on this new data that you have here, which isn't on Exhibit 4,
but taking it from the 1lst day of July on to the end, that
would be an average combined production of 29.5 barrels per
day?

A Yes.

Q So your Gallup is actually producing in excess of 20
barrels per day at this time then?

A No, sir. Your ratio would be the same, I believe.

Q Your Dakota is producing a little'more than your

<
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Gallup is producing?

A A little more, I don't know how much with the plunger
operating, but it's operating at optimum cycles on this specifig
well; and the adjustment in time may be an hour to the surface
flowing with the plunger coming up, or an hour and ten minutes
maybe. We might decrease it to an hour, I mean to forty
minutes and.it's sort of an art to get a plunger lift operating
efficiently.

Well, the pumper out here is trying to get it producing

o PHONE 256-1294 © ALBUQUERQUE, NEW MEXICO

efficiently, and has been taking real close care of it to
show us during the last two or three weeks that we can produce
it effectively, and should market around, we can get at least

25 or 30 barrels a day. We are paying pretty close attention
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to it, and it is, like I say, sort of an art to get that thing
working, and it takes a lot of practice to get it operating
efficiently, and it does take some playing with.

Q Now, if the well is producing in excess of 9.3 barrels
why would you use 9.3 for your allocation and subtraction?

A Well, these two test the allocation for the combined
and the Dakota teét, we tried to keep the producing
characteristics and operating characteristics of the plunger

lift and everything pretty much the same here. We needed to

know more than we did to try to get the well stabilized, if it

was going there along there open, and with the pump operating,
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you might get up to 27 or 28, so we kept it there at that
point, and the same point characteristics as on the Dakota
test, so we ended up with a ratio rather than a figure for the
two zones.

In other words, if we produce during the month, 3 or 4
barrels of oil per day, the same ratio would apply, and I
believe would be correct, if the well was producing a little
more efficiently, and level off at a good efficient rate, and
we would get more production than the‘9.3 for the Dakota, and 4
little more for the Gallup, which we would come out a little
over 16 barrels per day on the per well, day per day basis
according to the facts that we had obtained during the
allocation. And I believe this factor would hold true and
would be reasonably reliable as far as allocation of a
marginal zone for a period of a vear.

We have discussed this period, we have requested this
period of one year because we strictly believe if we have a
plunger lift in the well we have to run any kind of a well in
an attempt to blank off the zone and if we are required to get
a wire line service company out there to pull out the plunger
lift we have in the well --

Q And maybe end up pulling the tubing like you did the

last time?

A  Yes, possibly, but we have to put it back in there
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to produce it, and unblank it; if you have to pull everything
out of there again, this cost runs two or three hundred dollar*
every time you even try to pull a well -- pull the equipment

one time.

Q This is just for the equipment stops to pull the blank
and put them back?

A Right, you are hooked for $200.00, in that
neighborhood, any time you run that kind of a test, and
.cost-wise, economically, you can't run too many tests of this
type on it.

Q Now, Mr. Brown, you have requested this because these
are low marginal wells, and your Commission dictated that you
have to keep your operating and your completion costs down.
What would happen in the event ~- Now, I notice that you are
using four and a half inch casing, what would happen in the
event that you drilled a well and completed it with four and
a half inch casing and it turned out that it wasn't a low
marginal? You wouldn't propose to use this type of system to
allocate among good wells, would you?

A Top allowable you mean?

0 Yes, sir.

A On our recommendation here, we have specifically
asked on future marginal o0il dual Gallup to include completion

We wouldn't expect the Commission to use the same reasoning or
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same policies to govern a top allowable well, although if it
were a flowing well and approved, in other situations, that
allocation can be done through the distribution basis, and
on a reliable basis; but as far as our requests are that the
best marginal oil Gallup dual completion be used.

0 Have you made any dual completions yet with four and
a half inch casing?

A No, we haven't; juét single completion. We have two
wells out there which are equipped with, comprised of two
strings of four and a half and one string of two and seven-
eighths casinghead in a common wellbore; that is why we have
requested the authority on future and existing wells to
reduce operating costs. You might want to take one of those
four and a half inch casings and produce the well as one
single.

Q In other words, produce the four and a half in one
zone and abandon the other?

A Abandon the other.

Q This would give you the ease of artificial 1ift?

A - Some of those that are Gallup wells, of course all of
them are marginal, six or eight barrels a day. They have to
pumped, and of course, at or very near their economic limit at
the high operating cost.

0 Do you have anything else?
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A No.
MR. NUTTER: Any questions of this witness? If there
are no further questions the witness may be excused.
(Witness excused.)
% % % * % &k *
CARL TUNSTAHL, called as a witness, havind been first
duly sworn, was examined and testified as follows:

DIRECT EXAMINATION

BY MR. ROBERTS:

Q State your name and address and by whom employed and

what position, please?

A Carl Tunstahl, New Iberia, Louisiana, employed by

Otis Engineering Corporation as Gas Tool Salesman, and have
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since the first been working on a dual flow check for

Continental 0il Company.

0 Mr. Tunstahl, what is youir educational background?

A I have a Bachelor of Science Degree in Petroleum
Engineering from the University of Southwest Louisiana,
Lafayette, Indiana.

Q0 Are you the same Carl Tunstahl that testified as an
expert witness in this Case Number 3112 on September 30, 19642

A Yes, I am.

MR. ROBERTS: Will the Commission continue to accept

Mr. Tunstahl as an expert witness?
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MR. NUTTER: Yes, sir.

0 (By Mr. Roberts) Mr. Tunstahl, are you familiar with
the Commission's Order R2824 entered in this case on December
7, 19642

A Yes, I am,

Q With respect to Order‘R-2824, did you personally
participate in your professional capacity, in the matters
authorized by Order R-2824?

A I did, and on two occasions I did wvisit the location
of the Jicarilla 28 Number 1 and did consult with our agent in
Farmington and went over the application for the use of the du
flow check, the wire line operations connected therewith. I
did not visually and personally witness it, but since that time
have been further ihformed by Continental 0il Company.and have
reviewed the information that was contained in this applicatio

Q Based upon all the information you have in regard to
the installation of the dual flow choke on the Jicarilla 28
Well Number 1, did the tool prevent communication between the
Gallup and Dakota zonés at all times?

A Yes, sir, it did. -

0 Will the tools so perform with any other Gallup-
Dakota o0il wells on Continental Oil acreage in the West Lindri
Field?

A It should perform. very beautifully.

1=
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Q And the reason for your conclusion in this regard is?

A From all the indications, from information from
Continental 0il Company, the Jicarilla 28 Number 1 is a
typical marginalvoperation in that field and should be a
representative well of future development wells.that might be
drilled in connection with dual flow choke.

0 Based upon your experience with the tools in
laboratory tests and actual field use, can you testify as to
the reliability of the dual flow shoke in performing its
intended function?

A It has performed its intended function here very
nicely, and I might state that we have more performance data

since we last appeared here at the last hearing, and all the

SPECIALIZING IN: DEPOSITIONS, HEARINGS, STATE MENTS, EXPERT TESTIMONY, DAILY COPY, CONVENTIONS

1120 SIMMS BLDG. © P.O. BOX 1092 © PHONE 243-6691 ¢ ALBUQUERQUE, NEW MEXICO

1213 FIRST NATIONAL BANK EAST ® PHONE 256-1294 © ALBUQUERQUE, NEW MEXICO

s
j cunend
as
ot
-
—
as
[
o0
—

o —
I
[}
| o 1
as
S
| .
o
Qo

[ ]
=,
QO
—
| —
<
(=%}

y—

applications that we have had Qave been successful.

Q The tool is used rather extensively in other areas
of the country and overseas?

A Right, we have, or had at the time of the last hearing
essentially seventy-five in operating condition with the dual
flow choke and one hundred total. By the end of this year we
should have over one hundred fifty, or well over the hundred
mark, at the time, actually operating.

0 Do you recall testifying on September 30, 1964, with

regard to the distribution curve and the subtraction method of

allocating production?
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A Yes, sir, I do.

Q Which is the suitable method to use in the case of
the Jicarilla 28 Well Number 1?2

A The suitable method here would be the straight
subtraction method, based upon the caomparative operating
conditions between single zone and combined zone production.
In other applications with the Commission that we fall back into
that same method, the distribution curves possibly indicate,
but the original data which we tried to obtain for the long
stabilization period on this low permeability reservoir were
highly indicative that it would be necessary to conduct well
tests in excess of those anticipated.

We had previously anticipated tests on the order of twenty-
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four to forty-eight hours in order to get stabilized rates, and
there again, we ran into a limitation on the actual equipment
because seven days is as long as you would be able to test
anywhere; and subsequently the well, we might, if we are real
lucky, get a stabilized rate in this éeriod, but we would have
no indication whatsoever that this data was true and correct,
if we pulled the bomb, naturally we wéuld-have to back up and
start over and any production which is missed in this particulpr

application can be tacked on at the end. But then you have

got to determine if the payment is there, and economics just

[¢]
~

don't justify continual exhaustive testing and we must fall ba
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to subtraction methods in these marginal wells; where top

string allowable wells will be encbuntered, at this time, if

such is present, other distribution curve methods can be

presented and closer check points made, and annual testing.
o] In your opinion, would the subttaction method of

allocation of production be the suitable method with respect t

O

any Gallup-Dakota marginal oil wells on the acreage in the Wesit

Lindrith Field?
A Yes, it would.
0 And I suppose the reason for this conclusion is the

same as you have related with respect to to 28 Number 1?

A Yes, if it is typical, yes.
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0 In your opinion, based upon actual experience_with
the tool, will the tool extend the economic life of any well
in which it is used?

A So far we have extended the economic life of wells in
which this tool has been used and have been able to recover,
as we would in this case, hydrocarbon that would be left un-
touched and revenue for the producing company's wells and the
state are concerned, if this tool were not applied.

Q In your opinion, would the approval by the Commission

of the use of the dual flow choke on a permanent basis in the

Jicarilla 28 Number 1 be in the interest of conservation, and

permit the recovery of oil that would otherwise not be recover+d
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from the Dakota well on the West Lin@rith acreage?
A Yes, it would.
Q And will approval of this tool on a permanent basis

otherwise prevent waste and protect correlative rights?

A Yes.

6] And can the same be said with respect to its use in

any additional well on Continental 0il Company's West Lindrith

acreage?
A Yes, sir, it can.

MR. ROBERTS: I have no further questions of this

witness.

MR. NUTTER: I missed your name, sir.

SPECIALIZING IN: DEPOSITIONS, MEARINGS, STATE MENTS. EXPERT TESTIMONY, DAILY COPY, CONVENTIONS

1120 SIMMS BLDG. & P.O. BOX 1092 ® PHONE 243.6691 o ALBUQUERQUE, NEW MEXICO

1213 FIRST NATIONAL BANK EAST ® PHONE 256-1294 o ALBUQUERQUE, NEW MEXICO

e
o
G:;
|
o3
| S—
= 5
[
o0
=
. —
| S——
[ ]
2.
aD
S
p S
(- L]
o
=
]
=~
a
=
T
[~
ad
-

THE WITNESS: Tunstahl.

CROSS EXAMINATION

BY MR. NUTTER:

Q Mr. Tunstahl, I noticed during Mr. Brown's testimony,
he was going through these chronolégical events that occurred
across the test.period and there were two or three occasions
where both zones were being commingled, and the Gallup was not
entered. Now, what is the cause of this, is it misjudgment as

far as the size of the orifice is concerned, or just what is

it?

A In the application of all cases here, we have observed

the same thing. We have a tubing pressure which is that
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pressure immediately above the dual flow choke and until

this pressure is sufficiently reduced, or what it amounts to,
until it reaches the static bottom pressure of the weaker zone
the check valve in the tool remains on seat and the pressure
in the tubing at all times is higher than the pressure, static
bottom hole pressure of the weaker zone, éo consequently the
weaker zone has no means to flow because it cannot flow uphill
against the high pressure, and when the tubing pressure is
sufficiently reduced, at that time we commence to get
production from the weaker zone and continue to get

additional production from the tubing which is lower down to
its desired point of maximum production.

Then using a plunger lift like you have got here just
means that your plunger has to work more quickly or more
efficiently, you have to unload the well to a lower bottom holf
pressure to get the weaker zone to come on.

Q What about this other problem that was encountered, -
where the Gallup was theoretically blanked off with the
blanking plug, but there was indication of leakage, and they hhd
to pull the tool to get the orifice and found the orifice was
damaged? Is that a common occurrence?

A No, sir, it is not. I feel that is partially my

responsibility, but it reverts back to a human error. We were

instructing our agent on the use of a new tool and in the

W
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instruction of its use, whether I missed it and didn't tell
him that it was necessary to knock out the plug, or whether
he forgot to knock out the plug, in order to get the plunger -:

0 Now, that would be the fishing tool, wouldn't it?

A No. You don't get it in the orifice head assembly.
If we refer to this one, it will be easier to see. Here we
have the orifice assembly, the prong, its supporting part in
green, Now, when we blank the lower zone, we put the blanking
device over on the left here, which is a ruptured disc, and
here is a punch to rupture the disc, and for equalization thi
forms a piston down into here and the surface for this double
"0" ring is the upper check valve assembly. When the upper

check valve assembly starts into the tool, it must travel
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here. We have the orifice head assembly and this time, it's
shown in green, the prong_assembly,‘it must travel from this
point down to here, all this down in here is a closed chamber
and just like trying to put a packer into the tubing with a
plug in the tubing string, there is no way to cOmpresg the
fluid, and consequently you end up leaving the orifice head
without having actually blanked it.

0] I see.

A It's necessary in the two-inch model to knock out a

plug or rupture the disc in the assembly to allow the tremendo

volume involved for this liquid. 1In other words, if we put it

+

T
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over the tremendous volumes, then we can put the orifice head
in; if we are trying to put it in a two~inch area, there is juft
no way to compress thaf.

Q What was the problem with the fishing egquipment?

A With the fishing of it, when we got ready to fish the
check asgembly out, to check it, at that time it had sand
around it which was evidently left over from this operation of
trying the orifice head in.

Q So the fishing problem was also a result of this

o PHONE 256-1294 o ALBUQUERQUE, NEW MEXICO

original error?
A I would say it all stemmed from one error, the
horseshoe nail.

0 And you think this is not a defect in the tool itselfy
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but this was something that was a human error and can be
corrected?

A Yes, sir, it is a human error and can be corrected.
It won't happen again.

MR. BROWN: I would like to add here the error was
human with the blank. We believe this is what happened. We
blanked off the other zone. We were trying to blank off the
upper zone, which you can blank off with the check valve

assembly in there, you have a very short distance to move to

seat on the upper assembly, and therefore, you can blank it

off. We inadvertently, I believe what happened, put the blank
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in the wrong opening and therefore, it was trying to seat in

that closed cylinder and would not do it. The point was we werxe

not trying to seat to blank off the other, but just got it in
the wrong zone.

MR. NUTTER: I see. Are there any other questions of

Mr. Tunstahl at this time? Mr. Tunstahl, did you get the tool?

A I got the tool back but our clerk is still screaming

about the little orifice insert, but we won't bother about thai

MR. DURRETT: I think I have been told this before, but

what does the tool cost?

A The dual flow choke sells for $1,200.00 for the
two~inch, the landing device to seat it sells for about $150.0
It can be dressed up and modified and go on into just how
elabofate you want from the éimplest completion to the most
elaborate, depending upon the niceties and extra niceties that
might go along with it.

MR. NUTTER: If there are no further questions of Mr.
Turnstahl, he may be excused.
(Witness excused.)
MR. ROEERTS: I offer Exhibits 1 through 7 into
evidence.
MR. NUTTER: Continental's Exhibits 1 through 7 will
be admitted in evidence.

(Whereupon, Exhibits 1 through 7
admitted in evidence.)
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MR.

Roberts?

MR.

NUTTER:

ROBERTS :

Do you have anything further, Mr.

Only to say, Mr. Nutter, that we believs

we demonstrated that the commingling tool is completely workabl

e

and reliable and we submit that in the interest of conservatiop,
and Continental 0il Company ought to be permitted to use the
tool on a permanent basis in the Jicarilla 28 Well Number 1, and
use of this tool in the initial well on Continental Oil Company's
sixteen section block in the West Lindrith Field as to the
Gallup and Dakota zones as to marginal oil wells, that should
be handled by application for administrative approval in
accordance with the requirement of Rule 303B.

MR. NUTTER: Does anyone have anything they wish to
We will take the case under advisement

offer in Case 3112?

and the hearing is adjourned.
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STATE OF NEW MEXICO )
) ss.
COUNTY OF BERNALILLO )
I, 4$u_ Ljféi;fja Court Reporter, do hereby

LS

certify that the; fore901ng and attached transcript of

proceedings before the New Mexico 0il Conservation Commission
Examiner at Santa Fe, New Mexico, is a true and correct record
to the best of my knowledge, skill and ability.

IN WITNESS WHEREOF I have aff;xed my hand and notarial

seal this 7 B day of&,&i}é , 1965.
.. ”‘/\3 S .

Notary Pub%@b - Court Reporter

My Commission Expires:

ILLEGIBLE

1 do hereby certify that the for@gnins 1s

a co*p’m;( swoord of 1Pe L-saendlsgs dn
the Ewur.rur hezzing oxr Caze R, Jl’ﬂ .. ...... M
hees& by i'.n "P......? .d ................... Y lgé.?....-

e
....................................................... , Exaxiner
“New Mexico 011 Conservation Commissiop




