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‘:D 1 MR, NUTTER: We'll call next Case Number
2 6865.
N 3 » MR. PADILLA: Appiication of Getty 0Oil
?% 4 Company to re-open Case Nuwmber 6608, Lea County, New Mexico.‘
6 . MR. CARR: May it please the Examiner,
6 I'm William F. Carr, Campbell & Black, P. A., Santa Fe,
7 appearing on behalf of the applicant. I have two witneéses
8 who need to be sworn.
9
iﬁ (witnessesrsworn.)

1"

HERMAN W. TERRY

Rt. 1 Box 193-B
Phone (3035) 435-7409
b
)

Sants Fe, New Mexico 87501

SALLY W. BOYD, C.S.R.

13 being called as a witness and having been duly sworn upon
" his oath, testified as follows, to-wit:

"

fad \ DIRECT Emziumro»x

7 BY MR. CARR:

“' -
- = will vou state your name and place of

-residence?

A My name is Herman W. Terry. 1 reside 1

ﬂbhbs, New Mexico.

Q Mr. Terry, by whom are you emplo;ed and

in what capacity?

A I'm employed by Getty Oil Company as the

Area Engineer for the Hobbs Rrea.

e s g p M sa B
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Page 4
™
! ;
Q Have you previously testified before this
2 Commission and had your credentials accepted and made a mat-
b 3 ter of record?
4 A Yes, sir, I have.
s Q And were you qualified at that time, as
,‘ﬁi 6 a petroleum engineer?
- 7 A Yes, sir, I was. E
g P
; 8 Q Are you familiar with the application in , 1
v o ® this case and the subject area? o ;
o z‘ A
4 3 10 | A Yes, I am. ‘
o = E
& m § 1n . . s . . 4
g é%d\ MR. CARR: Are the witness' quallflcatlon$ ;
i_xa’, - ° —22 - i
S T I R
= </ ;-1.§ acceptable? ¥
2L 3
> s
g 5 B MR. NUTTER: Yes, they are. é
Q Would you briefly state what Getty seeks %
with this application? é
# R . . .
A We seek ~~ the purpose of this hearing 1s
v to present evidence to establish the proper rate of productiﬁn f
* for wells in" the Grama Ridge-Wolfcamp Pool.
”, - -
Q Mr. Terry, would you summarize the events
» |
which have led up to this hearing? 3
= 21 !
& A - Yes, sir. The Getty 36 State Com No. 1 .
W 2 h 3
Wolfcamp, the Wolfcamp zone was initially tested July 4th, ,;
. = ]
— 1979, and an Examiner Hearing was held July 25th, 1979. 3
m -
B At this hearing we requested permission to dually complete |
2% , '1
the well and we further requested temporary oil pool rules, %

L —— T s S
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which provided for l60-acre spacing.

at this hearing it was jndicated that
with a producing GOR of 5082-to-1,the ligquid gravity of
49.7 degrees, and the paysical appearance of the liquid,
that we were not sure if it was an oil or a gas reservoir.

We requested that the case pe re-opened
in January of 1980 to allow us time to get further data to
determine the actual nature of the reservoir.

Order Number r-6088 entered by the Divi-
sion on August 28th, 1979, provided for temporary oil pool
rules, which provided for 160-acre spacing, and-that the
case be re-opened in January of 1980.

A re-combination of reservoir gas and
1iquid was obtained and analyzed bY Core Laboratories in
Dallas. This re—combination indicated that the Wolfcaﬁp
EPqpl present in this well was in fact a retrograde conden-
sate gas reservoir. ’This evidence wa» 1t rednned at the
Examiner Hearing held on January 16th, 1980, and it was
requested that the Wolfcamp be reclassified as a gas reser-
voir.

order Number R-6088-B was entered by
the Division on February 26th, 1980. This order reclassifi
the Grama Ridge-Wolfcamp as a retrograde gas condensate

reservoir. It established special pool rules. It esta-

blished a temporary daily allowable of 1500 Mcf per day, an

ST s R BT

|

|

i




ﬁ - /_\ , . Page 6 i
- 1 it provided that the case be re-opened at an Examiner Hearing
e : N 2 during May, 1929, to present evidence to establish the maxi- 3
i 2 mum efficient rate of withdrawal. .
4 Tt further provided that the -- any cumu-
5 lative casinghead gas overproduction at the beginning, as of ’
6 March l1lst, 1980, be the beginning status for the well, the ) %
7 gas -- as the beginning gas production status. The order T
s allowed 'a maximum of three times the monthly allowable as
® the overproduced status for the well.
;: 3 10 ‘Because we were overproduced at this time, : :
gggg " we shut the well in on March 4th, 1980. The well was re-
; §§§ 12 opened on April 4th, 1980, at which time the overproduction
§ 5“ 1 status was within the three times the monthly allowable.
“ It was opened at a rate of 1500 Mcf per day.
b MR. NUTTER: Now the sequence of orders,
¥ ; the first order, 6088, was the one that created the pool i!
7 and classified it as an oil pool.- I
18 A Yes, sir.
bt MR. NUTTER: And 6088-A was that nunc pro
20. tunc order that changed the effective date of the 6088 --
# A Yes, s5ir, I didn't mention that, but es-
= sentially all that did was change the effective date of the
23
order.
“ MR. NUTTEK: And 6088~B was the one that
26 » ‘ '
reclassified it as a gas reservoir. |

4
T
“
3
i )
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4$5-7409

New Mexico 87501

Phonc (505)

SALLY W. goYD, C.S.R.
Rt, 1 Box 193-B
Santa Fe,

Pﬂr—_________ﬂ;L_,___

Yes, Sir, that's correct.
MR. NUTTER: OKay-
o Mr. Terry, will you refer to whai. :@as

peen marked for identification as Getty Exhibit Number One

and réview this for Mr. Nutter?

A yes, Sir- This is a plat of the Grama

Ridage area and the subject well, Getty 36 Stéte Com No. 1
is jndicated in red. The jocation of this well 1is 1980 from
the north lipe, 1650 from the west line, gsection 36, Townshi
21 south, Range 34 East. |

This plat also shows several other wells
that have been drilled to ﬁhe ﬁorrow in this area in Sec-
tions 1, 2, and 35. These are welles that we've d:illed.

The neargst offset wells to the Qetty
36 State ch No. 1 is the Getty 36 State Com No. 2., which
was completea in December o£_1979, and we are presently
drilling the Getty 35 State No. 2; we're drilling below
lg,QQQ'Feet.

Both of these wells pavs conetrated the |
Wolfcamp interval. In the Getty 36 gstate Com No. 2 this
interval was found nopporousm
I; the Getty 35 state NO- 2 the correla-

tive interval in the 36 —— productive jnterval in the 36-1

was not found in the 35-2 well.

MR. NUTTER: wWhich well is the first one \
|
i
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that you mentioned, the Getty State Com No. 2?

A Yes, sir, that's down in the southeast
quarter.

MR. NUTTER: That's on the Sabine lease
there? |

A Yes, sir.

MR. NUTTER: Okay, and the Wolfcamp was
nonproductive in that one.

A It was nonporous in that -- in that well.

MR. NUTTER: OQkay.

A It was not -- the same correlative inter-
val was not present in the_35—2 that we are present;y
drilling.

Q And the Getty State 36 No. 1 Well, then,
is the only well producing from the‘Grama Ridge-Wolfcamp
Gas Pool?

A Yes, sir, itnis.

Q Mr.TTerxy, will ven now refer to Exhibit
Two and review that for Mr. Nutter?

A - Yes, sir, this is a diagrammatic sketch
of the dual completion in the Getty 36 State Com No, 1,

This h4s been presented at the other hearings. Basically,

.

I'd like to point out that none of this has been changed.
The well is still completed as it was originally completed.

This indicates the Wolfcamp perforations to be from 11,320
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to 11,335.
Q Now, Mr. Terry, would you refer teo both

Exhibits Three and Four and explain the information contained

thereon?
A Yes, sir. Exhibit ThLree is a tabulation
of daily test data. What it ig, it's a roproscntative test

taken during the week indicated in the far lefthand column,
and what I'd like to point out is that by looking at Exhibit
Four, this is a graphical representation of this data tabu-
lated in Exhibit Three, and from this it can be séen that
beginning approximately the first part of November the gas
producing rate has been approximately 2-million per day;

the condensate producticn rate has steadily declined, with
the result that our condensate yie;d has exhibited a steady
decline.

This well has been produced on a constant
choke size of 13/64ths,with.one exception, which 1I'd like to
point out this anomaly here in the middle of Jannary. This
resulted when the well was shut in for a packer leakage
test. »When the well was re-opened it was produced for. a
short period of time on a 14/64ths inch choke at a rate of
slightly over 3-million per day and 470 barrels of condensate|
per day.

What was the size of the

MR. NUTTER:

choke there?




Pagy 19

1 A That was l14/64ths inch choke.
2 The well was then returned to the 13/64ths
3 and the production stabilized to 2-million a day.
4 The well -- this graph depicts production
5 history up to March the 4th, when the well was shut in due
6 to the overproduced status. The well, as I've indicated
7 earlier, the well was open to production on April 4th at
8 the million and a half per day rate.
9 Q Wi}l.you now refer to Exhibit Number
g 5 10 Five and review this for Mri Nutter? A
éggg n A Exhibit Number Five is a tabulation of
;é%% n | monthly -- total monthly production from the Getty'® 2% State
§ %E 13 Com No. 1 Wolfcamp completion through February of 1980.
3 February's gas produétion has been estimated.
It indicates that the well has produced
® as of March 1lst, 1980, a total of 82,258 bariels of conden-
7 sate, and just éve; 417-million cubic feet of gas. These
8 total cumulative production figures were used in our materiaﬂ
1 balance calculations, which Mr. Eakin will present later.
Q Dc you have anything further to add to
A your testimony?
z ). No, sir, I don't. -
= 0 Were Exhibits One through Five prepared
» either by you or under your direction and supervision?
2

A Yes, they were.

T T R U R
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Puge
MR. CARR: At this time, Mr. Nutter, we
jcant's Exhibits One through

would offer into evidence Appl

Five.
MR. NUTTER: Exhibits One through Five

will be admitted in evidence.

MR. CARR: I have nothing further on

direct. .

CROSS EXAMINATION

BY MR. NUITER:

Q Mr. Terry. after that packer leakage

s opened up and put on a 14/64

na
s

-

test, you said the well wa

inch choke. EOW long did it produce on that choke?

A Slightly over one day. It was just

slightly over 24 hours, and actually we rried to put it

1 e Ea s

d and it was

back on the 13 and the choke was hard to rea

determined later it was -~ it was closer to a 14, ratner
than the 13 we ——

Qo And it was on such a short period of time

that that increased production isn‘t reflected in the total

monthly production there.

Mol (oo i

No, it was just slightly over 24 houré

A

at most.
Q vh-huh. And now you say that -~
A However, it was ——

S

ey
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Q -- since April the 4th the well has re-
turned to an under three times overproduced status and was

turned back on.

A Yes, sir, that's correct.
Q Bu: it was shut in a total of about
30 days.
A It was shut in a total of 30 days there

and then on the packer leakage test it was shut in approxi-

-mately 48 hours for that, in January.

—

0. Well now, what choke size have you got it

on now to hold it down to 15007

A I'm not -- I'm not sure.

Q , It would be something less than 13/64ths?
A Yes, sir, something less than 13.

C And you're not trying to produce at the

regular setting and then just shut it in for a few days --
A No, sir.

Q -- just to stay within that 1500 per day

A

for the month.

A No, sir, we've stabilized pr&ﬁuction at
1500 Mcf per day.

Q Per day?

A Yes, sir. We'll produce it all month
at this rate.

Q. Now in this 36No. 2, you say the Wolf-

T N

e eegmls
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1 camp was not porous a half a mile to the southeast of the
2 subject well, and the Wolfcamp producing interval was not
3 present in the 35-2 Well.
4 A No, sir,the same correlative interval
5 was not present in the 35-2. We did penetrate some Wolfcamp
s lower to the 36-1 productive interval.
7 Q And those two wells are being taken on
8 down to the Morrow, then?
9 A Yes, sir, that's correct.
« 10 . L. i )
w z 0 Is the Morrow stiil producing in this
o 58 .
E 3;?; n subject well?
O =3 |
Ty ® 33§ 12 . o s
N = 3 1 A Yes, sir, it 1is. .
& :
> 28 13 v i ; ;
g 4 Q What's it making? N 3
A Almost 2-miliion a day. ;
MR. NUTTER: Are there any further ques-
= Ctions UL . TIDDyT o Teo==r he excused, } - é
v MR. CARR: 1I'd call Mr. Jim Eakin.
18
9
JAMES E. EAKIN, JR.
being called as a witness and having been duly sworn upon
2% B
his oath, testified as follows, to-wit:
2
23
/ " DIRECT EXAMINATION
24
BY MR. CARR:
25
0 Will you state your name and place of
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Fage 14
D
’ 1 residence? ‘ 1
2 A James E. Eakin, Jﬁhior, Midland, Texas.
] % i
3 0 Mr. Eakin, by whom are you employed and 3
4 in what capacity?
s A By Getty 0il Company in Midland as Lead
¢ Reservoir Engineer. , o
Y 0 Have you previously testified before this
8 Commission, had your credentials accepted and made a matter
9 of record?
-
LB = 10 a Yes, sir.
Gzl _ o
= giﬁ o And were you previously gualified as a
(= =
DR 18 1 _
3 s petrcleum engineer?
28§
> sa 13 .
3 3. A Yes, sir.
0 Are you familiar with the subject appli-
cation and the general area involved in this case?
16 .
A Yes, sir, I am. -
17 - ,
MR. CARR: Arxye the witness'® qualificatlonﬂ
18
accepted?
19
MR. NUTTER: Yes, they are.
20 . ' g
Q Will you please refer to what has been i
21 .
marked for identification as Getty's Exhibit Number Six and
22 =
review for the Examiner the data contained thereon?
. 23
‘) A vhibit Number Six is the build up test
24
taken by Jarrel Service, Incorporated, of Hobbs, New Mexico.
25
And this is a buildup test run with the well init{jally
i

BT e - - R
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producing at a rate of 2.2-million a day. The bomb-was run

the hole on February 26, with the well flowing; pressures

were measured at a depth of 10,485 feet, extrapolated to

mid-perfs of 11,328 feet.

Flowing bottom hole pressure at the time

the bomb was run in the hole was 3,963 psi. After being

shutin on that day and after being s5hutin for a period of

72 hours, the final builtup préssure at midfperfs of 11,328,

was 4,600 psi.

The third
a pressure gradient, flowing
February 26th at the time --
shutin.

page four
Jarrel Services of thebdata,
bottom hole pressu;e.

Page five

page of thi.s buildup data is
pressure gradient, taken on

prior to the time the well was

ijs a semilog plot made by

chowing shutin time versus

<f +his buildup test is the

shutin pressure,gradient raken at the end of the 72 hours

on February 29+h of 1980.

o Mr. Eakin, will you now refer to what

Mr. Nutter?

has been marked Exhibit Number Seven and review this for

B Exhibit Number seven is the final reser-

voir fluid study, prepared by Core Laboratories in Dallas

on the sudject well.

N s
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was presented i
most of this ha
through all of

and note for YO

gsince this data, or most of this data,

th hearind,

n the preliminary form on January 16

s been submitted before and I will not g© \
the data again. \1‘11 catch a few high points
u the additions to the data from the addi-

t Core 1aboratories ran. :

ge is a letter;

tional tests tha
on the first pa

!
3
that dual samples were taken on September gth, as Mr. Terry \
also recounted; that the recombined separator samples were ‘

cell and analysis was then run oOn that. \
grade gas condensate “

entered into a PVT

They determined that it was 2 retxo

reservoir with a dewpoint of 5018 pei. “
11 call attention to para- i

On page two I
graphs twoO ahd~tﬁree, which are additional paragraphs con- I
cerning the work done since the preliminary analysis. The
‘Kmain points to be gathered here is that a larger volume of
the fluid was charged 1nto & lazgov hiqh pressure cell. As \
was run and as the fluid,-or the w

the -- & depletion study

g of the cell, it was analyzed for compo- \

as was dxawn off
deter-

sition, and volume measurements were made in order to
jes or % factors for the gas produced

\ mine compressibilit

t to

F at each pressure step.
he last -— ©oFf nex

As described in t

the compositions and the volumetric

the last paragraph.

overies, and these

data was used to calculate surface rec
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¢

calculations should be pointed out that these were formed
en the basis of reserveir fluid in place at the dewpoint

pressure not the original reservoir pressure. . !
Labor-

Page one of the analysis by Cor&

atories is the same as that in the preliminary study. I

would call attenticn to the original reservoir pressure of
7,255 psig at 11,328. This is mid-perfs.

Septembervlzth, 1979, a pressure test at
that time indicated 6,846 pounds pressure.

.

Page twc 18 2 repeat of what was in the
prelininary report.

the same for page three with the excep-—

tion of the deviation factors being IE fined.
Page four is an additional page. This
ié'the depletien study performed by Core 1,aboratories on

the largez volume. This ls a -- shows the analysis or the

compenents of the produced we‘l stream from that cell at

the various pressures, becinning with the deWpo;nt pressure

of 5,018 pounds and going down to 700 pounds in several

N,
~,

steps.

Page five is further data concerning the
caicuiated cumulative recovery during depletion and relates

to the different components on the same pressure steps.

Page six is a repetition of the prelimin-

ary study; same data was presented there.

R i

‘¢

Sl s




Page 18
! Page seven is a graphical representation
2 of the depletion study, showing the components and their ;
3 percentages as a function of pressure depletion.
4 Page eight is the deviation factor or the
5 ' 2 factor compressabilities for the well stream gas produéed
¢ from the cell. %
7 Page nine is the volume of well stream _’. 3
s produced during depletion, from pages four and five. This ‘ _ , {
a
9 begins with zero cum as of the dewpoint pressure, function
;5; 3 10 of pressure. * |
gggg n Page ten is cumulative recovery during |
; g f:% = completion.‘ I would poirlt out that we have another exhibit
E-l im 3 in our analysis, Exhibit Eight, will put this particular
” recovery in a form which is directly -- can be directly
read, as far as dépletion pressures, instead of yields, that
1 can be read directly.
v rage eleven is the cumulative recovery
* of plant products in the well stream below dewpoint.
1 And page twelve is the retrograde liquid
2 accumulation during depletion, percent of‘ hydrocarbon pore
# space occupiéd by liquids below dewpoint. This is a repe-
= tition of the preliminary study, also.
= Q Mr. Eakin, will you now refer to Getty's
“ Exhibit Number Eight and review this?
Y4
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A Yes, sir. Exhibit Number Eight is an
analysis of the Exhibit Seven and -- excuse me, Six and Seven
that we have just covered. This was done by --

MR. NUTTER: Six was the Jarsrel Sexrvices -+

A The bottom hole pressure buildup, yes.

MR. NUTTER: -~ report and Seven is the
Core Lab report, right?

A Fluid anaiysis, that is correct, or PVT
analysis.

I requested that Dr. Jim Varnon on my

staff anaiyze the buildup

£u

ata and the PVT analysis from
Core Laboratories with the purpose in mind of determining
the reserves, reserveir size, any increase in reserves tpat
could be recovered by compression, the percent of recovery
of the gas and of the 1iquids,'and if the recovery efficiency

was rate sensitive.

I'1ll take you through the analysis that

he has here. We'll start with the cover letter as it brings
out the high points of his detailed calculations in the
attaclment.

The analysis of both of these previous
exhibits indicates that this is a limited reservoir, and
this is confirmation of a buildup test that was taken in
September of '79. The September '79 buildup analysis was

not submitted previously because there was an apparent
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mechanical failure of the recording equipment during th&t
test and it threw a doubt on the validity of the data, and
therefor it was not presented and ‘e decided to wait until
a later date and we had a little more cumulative production

and we could tie down the reservoir withdrawals and get a

‘material balance calculation that was valid for this well.

Original reservoir pressure, July 4th,
*79, 7,255 psi. The buildup pressure on February 29th of
1980, 4,600 psi. That's a decrzase of 2,655 psi, which does
indicate considerable depletion in the creservoir.

MR. NUTTER: ‘?n that Jarrel's report,
that 4600 is in the righthand column there. Wherxre are those
two columns? The first one is a —-

A The first one is the actual measured
depth at which the pressure bomb was located, 10,485 feet.

\\

MR. NUTTER: Uh-huh, that's the actual

depth.
Be » ‘]L"iu:u;"s' e atlual \lcy;_;.t vL Lue plooouws
4
measuring device.
The second column, 11,328 feet, is the
mid-perfs location, and this is an extrapolated pressure

found at 10,485, using the pressure gradieats.

MR. NUTTER: He did not lower the bomb

to the mid-perfs, then.

A No, sir, 4id not.
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MR. NUTTER:
pressure to mid-perfs.
A Yes, sir.
MR. NUTTER:

A all right;

referred to as kh, was calculated from the buildup as 288

millidarcy feet.

14

skin factor calculated as +17, which is |

rather high.

ter.

The reservoir pressure drawdown for the
2.2-million cubic feet per day rate was 193 psi.
original separator gas reserves with

surface compression, 2.46 billion cubic feet of gas. That

is approximately 72 percent.

o} That:s without.

A Excu;é me, what did I say? oh, without,
pardon me. The first one here is without surface compres-
sion, 2.46 billion cubic feet of gas. This is approximately‘

72 percent of thé original gas in place.

with surface compression +he recovery
’

wculd be 2.73 billion cubic feet of gas, oOr 80 perxcent ré-

I will explain that further down in the let-

Page 21

So that's an extrapolated

Okay, 90 ahead.

Transmissibility, oI normally

covery of the original gas in place. This would be an in-

rease of 270 million cubic feet of gas, an increase of 8

percent.
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MR. NUTTER:

pression are you talking about there?

A This would pe taking pressure from ze
wellhead pressure up to 500 pounds line pressure.

MR. NUTTER: In other woras, you(re

producing down to z€ero surface pressure.‘

A gzerc surface pressure.
And the other one would

MR. NUTTER:

just down ro 5007

what kind of gurface com

Yo

be

A pown to the 1ine pressure of 500 pounds.

MR. NUTTER:

okay:s S© this is down to>—-

a o

A We'll cover this a 1ittle pit more in

detail in the —-- his detailed analysis in the back. 1'11

go through this and point these out.
yR. NUTTER: Okay-
A a1l right.

serves without surface compression, 147,000 stock'tank

barrels. This is 18.9 percent recovery-

The original condensate re-

with surface compression, 151,000 stocﬁ

tank barrels, & 19.4 percent recovery of the oriyinal !
in place. This is an increase of 4006 barrels of conde

This is only a half of 1 percent increase in recovery.

!
Further down in the letter he indicates i

iguid

nsate“

!
\

=

that the large ckin factor is caused by the narroﬁ perforaﬁg

interval in this well and can be eliminated at any time by
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additional perforations.

The perforated interval is approximately
16 feet out of a 116 feet gross pay, approximately 94 feet
net pay. The small pressure drawdown, 193 psi, is the re-
sult of the large reservoir kh, good permeability, thick
reservoir, and low production rate, 2.2 million per day,
which is an indication that thke rate could be increased
conéiébrably without any expected effect on the ultimate
recovery.

Liquid yield, as indicafed in his last
raragraph summing this up,; has dropped fro; 230 stock tank
barrels per day -- excuse me, stock tank barrels per million4
to 125 stock tank barrels per million, and it will continue
to drop below 50 barrels per million.

Pressure maintenance, he indicates, is

probably not feasible. We'll describe this lzter. And is

iless feasible as liquids drop out in the reservoir.

TO ellminate cConiusSion on tile next tiics
pages, which he has marked as Exhibits 1, 2, and 3, I will
refer to those as the attachment exhibits, 1, 2, and 3

If-you would mark this attachment exhibit
lifsgfﬁold this place, and turn to the first page of his

\*¢§g§;i¢a analysis, and follow me through on the high points
\ éf‘hiSLdetailed analysis here.

Paragraph I, he describes that a log-log

.

L o

S s

Y T
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plot was prepared of this buildup data, but that all of the
afterflow had taken place before the first data point was
recorded or indicélted, and therefor the log-log plot was a
flat line and had no significance, so therefor it was not
included in this attachment.

Second paragraph, a semilog plot is Ex-
hibit 1, which I asked you to hold the place there. The
thingxto note here is that this curve is typical of a 1imited
reservbir and alsc of a good reservoir in its producing
characteristics, in that it builds up rather rapidly, and\
you will note that at a shutin_time of .25 Delta T, which
is your shutin time in hours, approximately 15 minutes, al-
most all of the pressure has been builtup at that time, at
about 40 pounds away from final buildup pressure.

‘ Slope calculations of.the final buildup
stages on this well show a‘;-of 4600 psig, slope of 30 psi

per cycle, from which is calculated the 288 millidarcy feet,

~

using 94 net feet of péy in this well, calculétewa 3.1 millid

darcies as permeability for the well.

Skin factor calculations are shown. The
AP skin of 444 psi appears véry high, and that's the reason
the skin factor is calculated high, and this is really a
restriction, partial restriction due to the limited number
of perfs and it would have to be additionally pefforated

near the end of its life in order to draw the pressure on

o R Y N T S
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down.

Pressure drawdown of the reservoir itself
to achieve a 2.2 million rate is only 193 »auands, and this
is a very small reservoir drawdown for the amount of déple—
tion, the 2655 psi drawdown that we have had on the reservoiy

This is one indication that this well
produces, or the reservoir‘produées, almost like avpank,
which is similar to the cell in which Core Laboratories ran
their analysis. This is indicative or significant later in
this -—‘in his analysis here.

Page two of his detailed work, paragraph
III, is basic data for buildup célculation, showing 94 feet
of net pay-ih the wellbore; porosity of 15 percent; water
saturation 20 percent; reservoir teﬁéérature, of course,
196 degrees Fahreﬁﬁeit.

':L;Lé'faféﬁééé;w

-~

Parag:;phv;v A sto=3--
ol deﬁhiéh<hew;alculatéd a rate that corresponds -- a
theoretical rate which corresponds very well with the ac-
tual producing rate of 2.2 million.

Page three and page four is the deter:-
mination of abandonment pressure of the reservoir. He goes
through.his calculations. Significantly, he has used the

200 pounds, or approximately 200 pounds as the reservoir

differential in order for the well to produce down to aban-
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donment pressures, and assumed a skin factor, or a AP skin
of zero, presuming that we would additionally perforate the
well in the later stages of its production.

on page four, top of page four, he indi-
cates that with no surface compressor, Pwh, or wellhead
pressure of 500 pounds line pressugz, that the abandonment
pressure in the reservoir would be 1300 psi.

With surface compressor, the wellhead
preséure would be drawn doyn to zero compressor suction.
The reservoir abandonment éressure would be 1000 psi.

We observed no water production at all
for this well, other than, I believe, the very first day of
ﬁroduction, which a little bit of the stimulation water.

On page four the reserves paragraph,

paragraph VI, A, is the original gas in place calculation .

of 4.1 billion cubic feet of gas.

Page%five, under B, is the reserves ofk
gas and condensate, and\ihis is shown graphiéally, this is
taken from Core Laboratories depletion and flash calcula-

tions and is shown graphically as Exhibit 2, if you would

turn to the attached Exhibit 2.

This is the cumulative production , cumu-

lative separator gas scale at the bottom and the bottom
curve, cumulative condensate stock tank barrels for the

scale at the top and the top —-- uppermost curve, Vversus

§ ol B i e o
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reservoir pressure. You can see the initial reservoir pres-
sure of 7,255 pounds and the test in September of about 6846,
and the current pressure indicated there of about 4600 psi.

The predicted data, this is an unusual
reservoir, the predicted data fﬁom Core Laboratories infor-
mation and from their analysis, is the solid line; ancther
evidence that this is producing similar to a tank or similar
to Core Laboratories analysis is that the field data, the
poinﬁs located within the circles, fall almost on top of
the predicted 1line.

\

This is almost a textbook case. %e seldo*
ever see this in actual practice.

By loocking at -~ reading in at the aban-
donment reservoir pressures, you can read directly the cumu-
lative gas and the cumulative condensate to be recovered
£YOm TH1S Ieselvoaid.

‘Back on page five of his detailed work,
these numbers -- we've outlined these numbers. Lower portioh
of the page. without surface compression, the abandonment
pressure reservoir-wise would be 1300. psig; gas reseives,

2,460 MMCF; condensate reserves, 147,000 stock tank barrels.

~
\«

With surface compression, reservoir
abandonment pressure of 1000 psig; gas reserves, 2,760 --
excuse me, 2,730 MMCF; condensate reserves of 151,000 bar-

rels.
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On page six, C, --

MR. NUTTER: Excuse me, Exhibit 2 there,
which shows your cumulative condensate and separator gas,
this is taking it down to that reservoir abanduiment p:essur&
of 1300 pounds, isn't it?

A ‘Yes, it is extrapolated on down to 1000.
You can see the dashed line is the extrapolation of those --

MR. NUTTER: Right, where.their points

meet there at 1300, apparently. : i
A Yes.

MR. NUTTER:. And that's the -- where you
get the 147,000 barrels of condensate and the 2700 -- or

wait a minute -- and 24@0 -

A Yes, sir.
MR. NUTTER: -~ million cubic feet.

B Yes, sir. The only reason these curves

cross at that point is that -- the way the scale was pre- i

gented. A different scale would have had them cross at

~

N
different points. \

By readingit at 1000 pounds and extéapo-
lated lines on this, you'd came out with these other -- the other

reserve numbers.

MR. NUTTER: Go ahead.

A | Okay. On page six, paragraph C, liquid

yield versus cunulative gas production, is the attachment
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Exhibit 3, another example of the field data falling very
close to the predictiéon, and another indication of it being
produced like a tank.

This is a slightly different representa-
tion, or presentation, compared to I believe it was Exhibit
Four, where Mr. Terry presented, showing yields and producing
rates versus time. This is the yield versus cumulative gas
production.

You'll notice that‘the prediction haé a
very sharp drop in the yields, and it also indicated that
the field data is following this very well, not that we‘ré
happy about that.

Paragraph D on page six is a reservoir
radius, or calculations that can be used to determine appro-

ximate reservoir extent. Calculations Trom 4.1 billion cubic

feet of gas indicate an aqrg‘feet”of,2,53§- From t+hic: neincll

the net pay observed in the wellbore of 94 feet, a circular
reservoir would have a radius of 618 feet. This is equivalen;
to approximately 28 acres in areal extent.

If an average pay thickness of the reser-

voir is used of 47 feet, you come up with 873 feet for_the

radius and equivalent acreage of 55 acres. This is a very

small reservoir, obviously.
MR. NUTTER: What was the 618 feet?

A The 618 feet is equivalent to approxi-

i

T
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mately 28 acres.

MR, NUTTER: 28 acfes.

a - | And the 873, approximately 55 acres.

This limited reservoir is confirmed by
the Exhibit One, the plat that Mr. Terry presented, showing
that the nearest wells, which are approximately half a mile
in distance from this well, have not penetrated the same in-
terval.

On page seven, paragraph E, Mr. Varnon
has prepared some additional information and some remarks
concerning the additional recovery.

It shows that the original gas in place,
4.1 billion cubic feet of gas; shows a recovery of approxi-
mately 80 percent; original stock tank liquids in plgfe of

778,000 stock tank barrels, with a recovery efficiency of

approximately 19 percent.

He indicates in his-write-up here in this
last main paragraph, the pressure depletion will give excel-
lent gas recovery but will leave some 627,000 stock tank bar-
rels of condensate in the ground. It may be advisable to
consider some type of inert gas pressure maintenance project,
but there are some\discouraging factors to be considered

with any type of pressure maintenance on this reservoir.

First, is that due to the limited size

and the wells that have already been drilled offsetting this,

gl
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near offsets, and then we have not penetrated, and pxobably
will not penetrate this reservoir with any other wells, that
the potential reserves are not large enough to suppért much,
if any, expense to develép any source of injection gas,
whether it be inert, nitrogen, CO,, any type of additional
recovery for pressure maintenance.

The reservoir pressure is already below
dewpoint and he indicates that retrograde dropout is aboug
70 percent of the maximum already.

MR. NUTTER: It's already achieved 70
percent dropout? | |

A Dropout, of what it would dropout, and
its revaporization with inert gas is, or may not be possible.

Sould@ another well be drilied -- should
another well penetrate this, the recovery would be not the
best, sweep efficiency would not be the best with a two-well
reservoir, sweeping between two wells. We would not get a
péttern effect or areal sweep; probably channel straight
through is the case most times with either water injection,

A
waterflood 6perations, or gas injection or cycling project.

0. Now, Mr. Eakin, you may have testified
to this, but let me be sure I understand it. Is this reser-
voir, in your opinion, rate sensitive?

A There are a couple of things that we

can mention concerning whether or not it's rate sensitive,

'

TR
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based on exhibits that we've seen and data of drilling the
well.

We have had no indication of any kind
that this reservoir contains any mobile fines, or any movable
small particles in the reservoir that might move toward the
wellbore and plug it, causing a restriction or reducing the
ability due to rate.

There's no indication of any water in-
flux to the reservoir. It appears to be a closed reservoir,
depletion type drive, and therefo; a restriction of the rate
in order to have withdrawals less than a water influx to
maintain the pressure above the dewpoint is not -- is not
feasible. And on this basis, if there is no water influx,
it's not possible to outrgﬁ*a drive mechanism, a water drive
type mechanism, since there‘s1no water drive.

This data is confirmed, or the rate sen-
SiiivitTy 1S confirmed,kpartially by Exhibit Four, if you'll
\iefer to that, at the same size choke, a 13/64ths, held a
constant rate of about 2-miliion a day for several months,
approximately November, October and November, through March
with no indication at the surface that there was any problems

with producing -- or with production.

The reservoir pressure has been estimated

to be below dewpoint, approximately mid to late January of

1980, and you can then see by the exhibit Pour that there wasI,g

i
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no drastic change in the producing characteristics either
by rate or by yield, and that the well is also capable of
producing 3 billion a day with no significant changes to
rates or yields, shown on that same exhibit.

G Dckyou have a recommendation to make to
the Examineir concerning the maximum rates with withdrawal
from this reservoir?

A We would recommend the rate of 3-million
cubic feet a day, based on the capabilities or capacities
of the producticn facilities on that lease.

103 And are you requesting that this order
be made retroactive to March 1, 1920?

A Yes, sir, we are asking that it be made
retroactive to March 1, which was the date the last order
set the rate of a million and a half a day until a maximm
effective rate could be determined. We ask that it be made
retroactive to that.

Qo .~ Mr. Eakin, in your oéinion will granting
this application be in the interest of conservation, the

prevention ¢f waste, and the protection of correlative -

A Yes, sir, I do.
Q Have you reviewed Exhibits Six through

N
Eight and can you testify from your own information and your

own knowledge as to their accuracy?

DT DU
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A Yes, sir.
MR. CARR: At this time, Mr. Examiner,

we would offer into evidence Getty Exhibits Six through

‘Eight.

MR. NUTTER: Getty Exhibits Six through

Eight will be admitted in evidence.

CROSS EXAMINATION
BY MR. NUTTER:
Q Now, Mr. Eakin, you've likened this a
number of times in your testimony to producing gas onut of a
tank. |
A Yes, sir, that's right.
g\ We've already got 70 percent of the

liquids in the gas have dropped out in the reservoir, and we

Tt mee G LHG CUMUCHSA LS  PAUULG LLIULL L5 Yullld JUWR ratier

\ | :
rapidly, which I suppose is a reflection of this condensate

Having dropped out --

A Yes, sir.
Q -- and not being producable now.
A Yes, sir. The assumption is that the --

and the calculations that the -- in Mr. Varnon's analysis --
that the liquid that has dropped out is not mobile.
o Just dropred out to the bottom of the

tank and it's sitting there?
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well, it's not actually & tank. That

pump On it and produce it. \

1t does —~ the reason We say it produces

4 1ike a tank is that the pressure response throughout the

$ reservoir, pecause it is a small reservoir, because of the

6 permeability and porosity in this resexvoir, that the pressur

7 response to the boundaries is very rapid, similar to what

8 you would have in a tank. 1t is similar in its producing

9 characteristics. it is not 2 tank; it only represents it.

veah, well, 1 can see when you're talking

w0 o
e of either 618 or 873 feet that youj

W \ about a radius of drainag

oir there, and of course, the

122 | gon't have a very iarge reserv
13 smaller the reservoir, the less effect 2 rapid drawdown would
have.

Wwhat 1 had visualized on this reservoir

.

1. “.Was a bigger structure and with 2 high rate of withdrawal, 2

n t,rapia depletion of pressure around the wellbore with a resul-

and a reduction of the permeability

8 tant dropout of fluids

pecause of the liquids that had

@
)
)
b}
3
J
-d
=
0
a
)
n

2 dropped out around the wellbore. Sut you don't feel that's

z happening here?
2 A No, Sir, it does not appear to be.
z , .
Q You'xe having a more -~
24 .
A The rapid response.
5 » »
Q You're having 2 more uniform dropout
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throughout the reservoir.

A That is correct, sir.
0. Because Qf its small size.
2 Right, pressure is coming down in the

entire reservoir very rapidly, or I say timewise very rapidly
from the response. The response to the boundaries of the
reservoir is very rapid and therefor your pressure is coming-
down throughout the reservoir --

Q. ’ Uniformly;

A ~- uniformly, and the pressure, the drop-

out appears to be throughout the reservoir with no response --

or no restriction in rate due to dropout of the liguids near
the wellpore.

Q I'd like to figure out some way where we
could write an order that's going to produce 627,000 stock

tank barrels of condensate that Varnon says is in the cround

Pand geing +n ekav there.

T et A
A I wish we could, too. I could point out
that in quite a few of the o0il reservoirs that‘gre depletion
N
type drive, that 19 - 20 percent, some of our reservoirs, the

San Andres and others, that 15 percent recovery by primary

methods - is -- is normal, and requires waterflooding when the

¥Yeservoirs are large enough.

0 Well, we have some depletion type reser-

voirs that get 35 percent, too,
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\
7 1 MR. NUTTER: Are there any further gues-
. 2 | tions of Mr. Eakin? He may be excused.
< 3 Do you have anything further, Mr, Carr?
;;;;»ﬂ 4 , MR. CARR: Wothing further, Mr. uutter.
5 5 MR. NUTTER:‘ Does anyone have anything to

6 offer in Case Number 68657

7 We'll take the case under advisement.
8

9 (Hearing concluded.)
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MR NUTTER: We'll call next Case Number

6865.
MR. PADILLA: Application of Getty 0il
Compainy Lo re-open Case Number 6608, Lea County, Nuw Mexico.
MR. CARR: May it please the Examiner,
I'm William F. Carr, Campbell & Black, P. A., Santa Fe,
appearing on behalf of the applicant. I have two witnesses

who need to ba sworn.
(Witnesses sworn.)

HERMAN W. TERRY
being called as a witness and having been duly sworn upon

his oath, testified as follows, to-wit:
DIRECT EXAMINATION
Qe i Will you state yaur name and place of

A My name is Herman W. Terxry. I reside in
Hobbs, llew Mexico.

o} Mr. Terry, by whom are yocu employed and
in what capacity?

A I'm employed by Getty 0il Compény as the

Area Engineer for the Hobbuy Area.
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Q Have you previously testified pefore this
Commission and had your credentials accepted and made a mat-
ter of record?

A Yes, sir, I have.

Q And were you qualitied.at that time, as
a petroleun engineer?

A Yag, sir, I was.

Q Are you gamiliar with the application in

this case and the subject area?
A Yes, I am.
MR. CARR: Aﬁe the witness' qualification
acceptable?
MR, NUTTER: ves, they are. .
1} ¥Would you briefly state what Getty geeks \
with this application? \
A We seek —-- the purpose of this hearing is\
to present evideace =T aatablish thévproper rate of produ:ctih
for wells in the Grama Ridge-Wolfcamp Pool.

Q Mr. Terry., would you gummarize the events

Y

which have jed up to this nearing
A Yeg, sir. The Getty 36 State Com Wo. 1
Wwolfcamp, the wolfcamp zone was initially tested July 4th,

1979, and an Examirer Hearing was held July 25th, 1979.

At this hearing we requested permission to dually complete

the well and vwe further requested temporaxy oil pool rules,
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which provided for 160-acre spacing.

At this hearing it was indicated that
with & producing GOP of 5082-to-1,the liquid gravity of
49.7 degrees, and the physical appearance of +he 1iquid;
that we were not sure if it was an oil or a gas reservoir.

We requested that the case be re-opened
in January of 1980 to allow us time to get further data to
determire the actual nature of the reservoir.

Order Number R~6088 entered by the Divi-
sion on August 28th, 1979, provided for temporary oil pool
rules, which provided for l60-acre spacing, and that the
case be re-opened in January of 1980.

A re~combination of reservoir gas and
liquid was obtained and analyzed by Core Ilaboratories in
Dallas. This re-combination indicated that the Wolfcamp
Pool present in fhis well was in fact a retroyrade conden-
sate gas resexvoir. This eviéenée was introduced at the
Bxaminer Rearing held on January léth, 1980, and it was
requested that the Wolfcamp be reclassified as a gas reser-
voir.

Order Number R-6088-B was entered by

ﬁﬁf

the Division on Pebruary 26th, 1980. This order reclassifie
the Grama Ridge-Wolfcamp as a retrograde gas condensate

resexrvoir. It established special pool rules. It esta-

blished a temporary daily allowable cf 1500 Mcf per day, andi

-~ !

P VT P T
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it provided that the case be re~opened at an Examiner Hearing
during May, 1980, to present evidence to establish the maxi-
mum efficient rate cof withdrawal.

It further provided that the -- any cumu-
lative casinghead gas overproduction at the beginning, as of
March lst, 1980, be the beginning status for the well, the
gas -—- as the beginning gas production status. The order
allowed a maximum of three times the monthly allowable as
the overproduced status for the well. |

Because we were overproduced at this time,
we shut the well in on March 4th, 1980. The well was re-
opened on April 4th, 1980, at which time the overproduction
status was within the three times the monthly allowable.

It was opened at a rate of 1500 Mcf per d;y.

MR. NUTTER: Now the sequence of orders,
the first order, 6088, was the one that created the poo;
and classified it as an oil pool. | |

A Yes, sir.

MR. NUTTER: And 6088-A was that nunc pro
tunc order that ch;hged the effective date of the 6088 --

A Yes, sir, I didn't mention that, but es-
sentially all that did was change the effective date of the
order.

MR. NUTTER: And 6088-B was the one that

reclassified it as a gas reservoir,
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1 A Yes, sir, that's correct. :
2 MR. NUTYER: Okay.
3 Q Mr. Terry, will you refer to what has

4 been marked for identification as Getty Zxhibit Number One

s and review this for Mr. Nutter?

i A Yes, sir. This is a plat of the Grama

7 Ridge area and the subject well, Getty 36 State Com No. 1

s r is indicated in red. The locatiocn of this well is 1980 from

9 the north line, 1650 from the west line, Section 36, 'l‘awnshid

§ g " ” 21 Scuth, Range 34 East.
‘,;: gzg " This plat also shows several other wells .
fj ;éf_ % 12 that have been drilled tc the Morrow in this area in Sec-
g im b tions 1, 2, and 35. These are wells that we've drilled.
The nearest offset wells to the Getty
h 36 State Com No. 1 iv the Getty 36 State Com No. 2, which
e was completed in December of 1979, and we are presently
v drilling the Getty 35 State No. 2; we're drilling below
| 12,000 feet. o
,” | Both of the;e wells have pénetratéd the
» Wolfcamp interval. In the Getty 36 State Com Ro. 2 this
= interval was found nonporous.
= In the Getty 35 State No. 2 the correla-
= tive interval in the 36 -- productive interv~l in the 36-1 )
u " was not found in ths 35-2 Well.
-

MR, NUTTER: Which well is the :irst one

R A g s Um0 e PR A I e
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that you mentioned, the Getty State Com No. 27
A Yes, sir, that's down in the southeast
quarter.

MR. NUTTER: That's on the Sabine lease

A " Yes, sir.

MR. NUTTER: Okay, and the Wolfcamp was
nonproductive in that one.

A It wae nonporous in that -- in that well.

MR. NUTTER: Okay.

A , It was not -- the same correlative inter-
val was not present in the 35-2 that we are presently
§rilling.

Q And the Getty Stata 36 No. 1 Well, then,
is the enly’well producing from the Grama Ridge-Wolfcamp
Gas Pool?

A Yes, air, it is.

n M-  TIIDy, wWiia ;o uow rerer to Exhibit
Two and review that for Mr. Nutter?

A Yes, gir, this is a diagrammatic sketch
of the dual completion in the Getty 36 State Com No. 1.
This has been presented at the other hearings. Basically,
I'd like to point out that none of this has bean changed.
The well is still completed as it was originally completed.

This indicates the Wolfcamp perforations to be from 11,320

o
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to 11,33S.

Q Now, Mr. Terry, would you refer to both
Exhibits Three and Four and explain the information containeq
thereon?

A Yes, sir. Exhibit Three is a tabulation
of daily test data. Wwhat it i3, it's a representative test
taken during the week indicated in the far lefthand column,
and what I'd like to point out is that by looking at Exhibit
Four, this is a grapghical representation of this data tabu-
lated in Exhibit Three, and from this it can be seen that
beginning approximately the first part of November the gas
producing rate has been approximately 2-million per day;
te production rate has steadily declined, with
the result that our condensate yield has exhibited a steady
decline.

This well has been produced on a constant
choke size of 13/64ths with one exception, which 1'd like to
point out this ancmaly here in the middle of January. This
resulced when the well was>shut in for a packer leakage
test. When the well was re-oéened it was produced for a
short period of time on a 14/64ths inch choke at a rate of
slightly over 3-million per day and 470 barrels of condensaté
per day.

MR. NUTTER: What was the size of the

choke there?




SALLY W. BOYD, C.S.R.

Rt. 1 Pox 193-B
Sunta Fe, New Mexico 87301

Phone (303) 435-7409

10

1)

12

13

15

1”7

Page )

A That was l4/63ths inch choke.
The wall was then returned to the 13/64ths
and the production stabilized to 2-million a day.
The well ~-- this graph depiqts production
history up to March the 4th, when the well was shut in du
to the overproduced status. The well, as I've indicated
eﬁrlier, tke well waz open to prodﬁc*fJn on April 4th at
the million and a half per day rate.
Q ¥ill you now refer to Exhibit Number
Five and review this for Mr. Nutﬁer?
A Exhibit ¥ mber Five is a tabulation of

monthly -- total monthly production from the Cetty 36 State

Com Ho. 1 Wolfcamp éompletion through February of 1980.
February's gas production has beeh estimated.
it indicates that the well has produc%d

as of March lst, 1280, a total of 82,258 barrels of conden-
sate, and just over 417-million cubic feet of gas. These
total cumulative production figures were used in cur mater
balance calculations, which Mr. Eakin will present later.

e Do you have anything further to add to
your testimony?

A No, s3ir, I don't.

Q Were Exhibits One through Five prepared‘

either by you or uncder your direction and supervision?

A Yes, they were.
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MR. CARR: At this time, Mr. Nutter, we

would offer into evidence Applicant's Exhibits One through

Five.

MR. NUTTER: Exhibits One through Five

will be admitted in evidence.

MR. CARR: I have nothing f€urther on

direct.

CROSS LCXAMINATION ’

BY MR. NUTTER:
&

test, you sald the well was opene

inch choke. How iong did it

A Slightly over

slightly over 24 hours, and actually we tried <o put it

pack on the 13 and the choke was

determined later it was -- it was cloger to a 14, ratdh

than the 13 we -~

0. And it was on

that that jncreased production isr

monthly production there.

at most.

Q ta-huh. And

My . Terry, after that packer leakage

roduce on that choke?

A . No, it was just alightly over 24 hours

| However, it was --

»
[

Page

& up and put on & 14/64ths

one day. 1t was just

hard to Lsaa 5T

auoh a short period of time

n't reflected in the total

novw you say that --

ok v v
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I
L Q -~ since April the 4th the well has re-
2 turned to an under three times overproduced status and was
/ 3 turned back on.
s A Yes, sir, that's Correct.
6 Q But it was shut in a total of about
s 30 days.
7 A It was shut in a total of 30 days there '
8 and then on the packer leakage test it was shut in approxi-
9 mately 48 hours for that, in January.
- 4 _ : _
@b 3 0 Q Well now, what choke size have you got it .
o Qs
g2f: " | on now to hold it down to 15002
S - T
S e é%% 12 A I'm not -~ I'm not sure.
Fask : »
s .
2 3 13 Q It would be something less than 13/64ths?
@
A Yes, sir, something less than 13.
Q And you're not trying to produce at the
1 regular setcing and then just shut it in for a few days --
v A No, sit.
» Q -~ just to stay within that 1500 per day -
" i
for the month.
2
- A No, sir, we've stabilized production at
R 1500 Mcf per day.
‘2
, 2 Per day?
a3 - : .
o A " Yes, sir. We'll produce it all month
. m i
B at this rate.
% .
‘ 0 Mow in this 36No. 2, yvou say the Wolf-
t




Pege 33
B camp was not porous a half a mile to the scutheast of the
z gubject well, and the Wolfcamp producing interval was not
i 3 present in the 35-2 well.
4 A No, sir,the same correlative interval
5 was not present in the 35-2. We did penetrate some Wolfcamp
6
lower to the 36-1 productive interval.
7 Q And those two wells are being taken on
8 down to the Morrow, then?
¢ A Yes, sir, that's corract.
« 10 :
g 3 Q Is the Morrow still producing in this
S
a® %§ 1
3 gzg subject well?
L @EEE 12
T g TEY A Yes, s8ir, it is.
E & 8 E
L 13
3 3 ) What's it making?
4| n
A Almost 2-million a day.
15
MR. NUTTER: Are there any further gques-
% .
tions of Mr. Terry? He may be excused.
17 . \
f we oann: I3 Calil L. Gam Ganin.
18
19
JAMES E, EAXIN, JR.
.20
being called as a witness and having been duly sworn upon
21
his oath, testified as follows, to-wit:
b4
=3
DIRECT EXAMINATION
-
BY MR. CARR:
.
o Will you state your name and place of
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residence?

A James E. Eakin, Junior, Midland, Texas.

Q Mr. Eakin, by whom are you employed and
in what capacity?

A By Getty 0il Company in Midland as lLead
Reservoir Engineer.

103 Have you previously testified before this

Commission, hezd your credentials accepted and made a matter:
of record?

A Yes, sir.

Q And were you previously qualified as a
petroleum engineer?

A Yes, sir.

Q Are you familiar with the subject appli-

cation and the general area involved in this case?

A _ Yes, sir, I am. |
" MR. CARR: Are the witness'rqualificatiohé
accepted?
MR. NUTTER: Yes, they are.
Q Will you piedse refer to wiial has beei

marked for identification as Getty's Exhibit Number Six and

review for the Examiner the data contained thereon?
A Exhibit Number Six is the build up test

taken by Jarrel Serﬁice, Incorporated, of Hobbs, New Mexicc.

And this is a buildup test run with the well initially
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3 : ™~ _
. .
producing at a rate of 2.2-million a day. The bomb was run 4n
2 the hole on February 26, with the well flowing: pressures
3 were measured at a depth of 10,485 €feet, extrapolated to
4 mid-perfs of 11,328 feet.
f‘ s Flowing bottom hole pressure at the time
g s the bomb was run in the hole was 3,963 psi. After being
- (:% 7 shutin on that day and after being shutin for a period of
- _ > ot
iﬁ? 8 72 hours, the final builtup pressure at mic-perfs of 11,328,
. &
c ® was 4,600 psi.
‘ o 1
N g 3 ° The third page of this buildup data is
L rmg¥ 13 ] .
% gggg a pressure gradient, f£lowing pressure gradient, taken on
Sy @iEf w2
i ~ §r§§§ February 26th at the time -- prior to the time the well was
2 4 > & 13 _
: = 3 shutin.
ok o
I3 m »
Page four is a semilog plot made by
; Jarrel Services of the data, showing shutin time versus
' .
bottom hole pressure.
7 ’ ' ' "
Page five of this buildup test is the
; 1€
b - shutin pressure gradient taken at the end of the 72 hours
' z 19 :
o on Pebruary 29th of 1980.
: 20
% , i Q My. Eakin, will you now refer to what
i 3 21
E has been marked Exhibit ;jumber Seven and review this for
i Mr. Nutter?
I px)
o A Exhibit Humber Seven is the final reser-
4
Tl voir fluid study, prepared by Corxe Laboratories in Dallas
v -
R = ) on the subject well.
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Since this data, or most of this data,

was presented in the preliminary form on January 16th hearin#,

most of this has been submitted before and I will not go
through all of the data again. I'll catch a few high points
and note for you the additions to the data from the addi-
tional tests that Core Laboratories ran.

On the first page is a letter; indicated
that dual samples were taken on September 9th, as Mr. Terry
also recounted; that the recombined separator samples were
entered into a PVT cell and analysis was then run on that.
They determined that it was a retrograde gas condensate
reservoir with a dewpoint of 5018 psi.

On page two I'll call attention to para-
graphs two and three, which are additional paragraphs con-
'cerning the work done since the preliminary analysis. The
main points to be gathered here is that a larger volume of
the fluid was charged»into a larger high pressure cell. As.
the -- a deplation study was run and as the fluid, or the
gas was drawn off of the cell, it was analyzed for compo-
sition, and volume measurements were made in order to deter-
mine compressibilities or 2 factors for the gas produced
at each pressure step.

As described in the last -- or next to
the last paragraph, the compositions and the volumetric

data was used to calculate surface recoveries, and these

I L T T ST T
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- 17
3 : \
o ! calculations should be pointed out that these were formed
i 2 on the basis of reservoir fluid in place at the dewpoint
3 pressure not the origianal reservoir pressure.
f‘_%ﬁ“' 4 Page one of the analysis by Core Labor-
& ;
;iw‘ s atories is the same as that in the preliminary study. I
_k.ﬂ ’;§ 8 would call attention to the original reservoir pressure of .
- 7 7,255 psig at 11,328. This is mid-perfs.
e s September 12th, 1979, a pressure test at
' 9 that time indicated 6,846 pounds pressure.
, < .
PR g 3 10 'Page two is a repeat of what was in the
") ; S nsg_ " .
s gég preliminary report.
i T @ & 3] 12
. O S ;f.; The same for page three with the excep-
- T E am »
2 ; | 1 tion of the deviation factors being refined.
»
"
Page four is an additional page. This
P % ‘
o | 1is the depletion study performed by Core Laboratories on
- 16 ' ’
= the larger volume. This is a -- shows the analysis or the
17
. ' components of the produced well stream from that cell at
" 18
the various pressures, beginning with the dewpoint pressure
”
of 5,018 pounds and going down to 700 pounds in several
20
! steps.
i 21
) Page five is further data concerning the
AT
=2
calculated cumulative recovery Aduring depletion and relates
— 23
;Jj to the different components on the 3ame pressure steps.
]
- Page six is a repetition of the prelimin-
U F -3
ary study: same data was presented there.
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Page seven is a graphical representation

of the depletion study, showing the components and their

percentages as a function of pressure depletion.

page eight is the deviation factor or the

Zz factor compreseabilities for the well stream gas produced

from the cell.

Page nine is the volume of well stream

from pages four and five. This

produced during depletion,

begins with zero cum as of the dewpoint pressure, function

of pressure.

Page ten is cunulative recovery during

nt out that we have another exhibit

completion. I wouléd poi

in our analysis, Exhibit Eight, will put this particular

racovery in a form which is directly -— can pe directly

read, as far as depletion pressures, instead of yields, that

can be read directly.

Page eleven is the cumulative recovery

of plant products in the well stream below dewpoint.

And page twelve is the retrograde liquid

drocarbon pore

accumilation during depletion, percent of hy

gspace occupied by liquids below dewpoint. This is a repe-~

tition of the preliminary study, also.

Q Mr. Eakin, will you now refer to Getty's

Exhibit Number Eight and review this?
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A Yes, sir. Exhibkit Number Eight is an
analysis of the Exhikit Séven ané -~- excuse me, 3ix and Seven
that we have just covered. This was done by --

MR. NUTTER: Six was the Jarrel Services ﬂ

A The bottcm hole pressure buildap, ves.

MR. NUTTER: -~ report and Seven is the
Core Lab report, right?

A Fluid analysis, that is correct, or PVT
analysis.

I requested that Dr. Jim Varnon on my
staff analyze the buildup data and the PVT analysis from
Core Laboratories with the purpose in mind of determining
the ragervea. reservoir size, any increase in reserves that

could be recovered by compression, the pércent of raéovery

-]
&

e gag and of the liquids, and if the recovery éfficienc#
wn= rate sansitive.

I'11 take you through the analysis that
he has here. We'll start with the cover letter as it brincs
out the high points of his detailed calculations in the
attachment.

The analysis of both of these previous
exhibits indicates that this is a limited reservoir, and
this is confirmation of a buildup test that was taken in

September of *79. The September '79 buildup analysis was

not submitted vreviously because there was an apparent
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mechanical failure of the recordiﬁg equipment during that
test and it threw a doubt on the validity of the data, and
therefor it was not presented and we decided to wait until
a later date and we had a little more cumulative production
and we could tie down the reservolir withdlrawals and get a
ﬁaterial balance calculation that was valid for this well.

| | Oxiginal reservoir pressure, July 4th,
'79, 7,255 psi. The buildup pressure on February 29th of
1980, 4,600 psi. That's a decrease of 2,655 psi, which does
indicate considerable depletion in the reservoir.

MR. NUPTER: On that Jarrel's report,
that 46090 is in the righthand column there. Wwhere are those
two columns? The first one is a --

L The f£isst one 1s the actual measured
depth at which the pressure borb was located, 10,485 feet.

MR, NUTTER: Uh-huh, that’'s the actual

denth.

A That's the actual depth of the pressure
measuring device.

The second column, 11,328 feet, is the
mid-perfs location, and this is an extrapolated pressure
found at 10,485, using the pressure gradients.

MR, NUTTER: He did not lower the bomb
to the mid-perfs, then.

) N No, sir, d4id not.
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MR. NUTTER: So that's an extrarolated

pressure to nid-perfs.

A Yas, sir.

fR. NUTTER: Okay, g° ahead.

+

% a1
ke oo

. B A1l right. Transmissibility, or normally

- =

referred to as kh, was calculated from the buildup as 288

nillidarcy feet.

skin factor calculated as 417, which is

rather high. I will explain that further down in the let-

ter.

The reservoir pressure drawdown for the

2.2-million cubic feet perxr day rate was 193 psi.

Original separator gas reserves with

surface compression, 2.46 pillion cubic feet of gas. That

is approximately 72 percent.

0 That's without.

A Excuse me, what did I say?' oh, without,
pardon me. The firast one here is without surface compres-
sion, 2.46 billion cubic feet of gas. This is approximately

72 percent of the original gas in place.

With surface compression the recovery

would be 2.73 billion cubic feet of gas, or 80 percent re-

covery of the original gas in place. This would be an in-

crease of 270 million cubic feet of gas, an increase of 8

percent.

AR

B O TP
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MR. NUTTER: What kind of surface com-
pression are you talking about there?

A This would be taking pressure from zero
wallhead pressure up to 500 nocunds Iine pressure,

MR. NUTTER: In other words, you're
producing down to zero surface pressure.

A Zero surface pressure.

MR. NUTTER: And the other one would be
just downt to 500%?

A Down to the 1line pressure of 500 ppunds.

MR. NUTTER: Okay, so this is down to -~

A We'll cover this a little bit more in
detail in the -- his detailed analysis in the back. ‘11
go through this and point thesc cut.

MR NUTTER: Okay.

A All right. The original condensate re-
gserves withnnt s«-=-- _ wiession, 147,000 stock tank
barrels. This is 18.9 percent reccvery.

With surface compression, 151,000 stock
tank barrels, a 19.4 percent recovery of the nriginal liquid#
in place. This is an increase of 4000 barrels of condensate|
This 18 only a half of 1 percent increase in recovery. |

Further down in the letter he indicates

interval in this well and can be eliminated at any time by

that the large skin factor is caused by the narrow perforate?
|
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additional perforations.

The perforated interval is approximately
16 feet out of a 116 feet gross pay, approximately 94 feet
net pay. 4ns small pressure drawdown, 193 psi, is the re-
sult of the large reservoir kh, good permeability, thick
reservoir, and low production rate, 2.2 million per day,
which is an indication that the rate could be increased
considerably without any expected effect on the ultimate
recovery.

Liquid yield, as indicated in his last
paragraph summing this up, has éropped from 230 stock tank
barrels per day -- excusc me, gtock tank barrels per million,
to 125 stock tank barrels per million, and it will continue
to drop below 50 barreis per @illion.

Pressure malntenance, he indicates, is

probably not feasible. We'll describe this later. And is
iess feasible as llQulas uiup vuw I Uiz mommmestw

To eliminate confusion on the next three
pages, which he has marked as Exhibits 1, 2, and 3, I will
?efer to those as the attachment exhibits, 1, 2, and 3.

If you would mark this attachment exhibit
1, or hold this place, and turn to the first page of his
detailed analysis, and follow me through on the high points

of hiz detailed analysis here.

Paragraph I, he describes that a log-log
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plot was prepared of this buildup data, but that all of the
afterflow had t+aken place before the first data point was
recorded or jndicated, and therefor the log-log plot was a
flat line and had no significance, SO tharcfoy it was not
jncluded in this attachment.

second paragraph, a semilog plot is Ex-
hibit 1, which I asked you to hold the place there. The
thing to note here is that this curve is typical of a linite
reservoir and also of a good resexrvoir in its producing
characteristics, in that it puilds up rather rapidly., and
you will note that at a shutin time of .25 pelta T, which
is your ghutin time in hours., approximately 15 minutes, al-
most all of the pressure .55 been huiltup at that time, at
about 40 pounds away from final buildup pressure.

glope calculations of the f£inal buildup
stages on this well show a’; ol Aenn neig, slope of 30 psi
per cycle, from which is calculated the 288 millidarcy feet,
using 94 net feet of pay in this well, calculate a 3,1 milli
darcles as permeability for the well.-

skin factor calculations are shown. The
AP gkin of 444 psi appears very high, and that's the reason
the skin factor is calculated high, ard this is really 2
restriction, partial restriction due to the limited number
of perfs and it would have to be additionally perforated

rear the end of its 1ife in oxder to draw the pressure on

1

I \
|

|
\\

l




Sinta Fe, New Mexico 87501
Phone (505) 455-7409

SALLY W. BOYD, C.8.R.
Rt. 1 Box 193-B

10

11

1

13

-t
~

® ¥ B N N B 3 8

Page 2

1 3)

down.

Pressure drawdown of the reservoir itself
to achieve a 2.2 miliion rate is only 1393 pounds, and this
is a very small reservoir drawdown for the amount of deple-
tion, the 2655 psi drawdown that we have had on thie reservoirn,

s one indication that this well

[WH

This
produces, or the reservoir pfoduces, almest like a tank,
which is similar to the cell in which Core Laboratories ran
their analysis. This is indicative or significant later in

this -~ in his analysis here.

Page two of his detailed work, paragraph

III, is basic data for buildup calculation, showing 94 feet
of net pay in the wellbore; porosity of 15 percent; water
saturation 20 percent; reservoir temperature, of course,
196 degrses Fahrenheit. |

Paragraph IV a stéady-stéte rate pre-
diction in which he calculated a rate that corresponds -- a
theoretical rate which corresponds very well with the ac-
tual producing rate of 2.2 million.

Page three and page four is the deter-
mination of abandonment pressure of the reservoir. He goes
through his calculations. Significantly, he has used the
200 pounds, or approximately 200 pounds as the reservolr

differential in order for the well to produce down to aban-




Santa Fe, New Mexico 87501
Phone (505) 455-7409

SALLY W. BOYD, C.S.R.
Ri. 1 Box 193-B

11

12

17

3

8 8% B R

Page 24

donment pressures, and assumed a skin factor, or a AP gkin
of zero, presuming that we would additionally perforate the
wall in the later stages of its production.

On page four, top of page four, he indi-
cates that with no surface corpressor, Pwh, or wellhead
preasure of 500 pounds 1ine p£essure, that tis zhandonment
pressure in the reservoir would be 1300 pai.

With surface compressor, the wellhead
pressure would be drawn down to zero compreascor suction.
The reservoir abandonment pressure would be 1000 psi.

We observed no water production at all
for this well, other than, I believe, the very first day of
production, which a little bit of the stimulation water,

On page four the reservas paragraph,
paragraph VI, A, is the original g=s in place‘calculation
of 4.1 killion cubic feet of gas.

Page five, under B, is the reserves of
gaé ana couuciaiz*». and this is shown graphically, this is
taken from Core Laboratories depletion and flasn caiculs~— .
tions and is shown graphically as Exhibit 2, if you would
turn to the attached Exhibit 2.

"This is the cumulative production , cumu-
lative separator gas scale at the bottom and the bottom

curve, cumulative condensate stock tank barrels for the

scale at the top and the top -- uppermost curve, versus
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reservolr pressure. You can sec the initial reservoir pres-
sure of 7,255 pounds and the test in Sentember of about 6846,
and the current pressure indicated there of about 4600 psi.
The predicted Adata, this is an unusual

he pradistad data from Core Laboratorice infor-
nmation and from their analysis, is tihe solid line; another
evidence that this is producing similar to a tank or similar
to Core Laboratories analysis is that the field data, the
points located within the circles, fall almost on top cf
the predicted line.

-This is almost a textbook case. We selda%
ever see this in actual practice.

By looking at ~~ reading in at the aban-
donment reservoir pressures, you can read directly thie cumu-

lative gas and the cumulative condensate to be recovered

from this reservoir.

Bnslr ~m nann Blvn AF hia Antbailad woask |
these numbers —-- we've outlined these numbers. Lower porti
of the page, without surface compression, the abandonment
pressure reservoir-wise would be 1300 psig; gas reserves,
2,460 MMCF; condensate reserves, 147,000 stock tank barrels.

With surface compression, reservoir
abandonment pressure of 1000 psig; gas reserves, 2,760 --

excuse me, 2,730 MMCF; condensate reserves of 151,090 bar-

rels.

o

R
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On page 3ix, C, —-

MR, NUTTER: Dxcuse me, Exhibit 2 there,
which shows your cumulative condensate and separator gas,
this is taking it down to that reservoir abandonment pressur#
of 1300 pounda, isn't it?

A Yes, it is extrapolated on down to 1300.
You can see the dashed line is the ektrapolation of those --

MR. NUTTER: Right, where their points

meet there at 1300, apparently.
A Yes.

MR. NUTTER: And that's the ~~ where you

get the 147,000 barrels of condensate and the 2700 -- or

walt a minute -- and 2460 --

A Yes, sir.
MR. NUTTER: -- million cubic feet.
A Yes, sir. The only reason these curves
croas at that point is that -- the way the scale was pre-

sented. A different scale would have had them cross at
different points.

By readingit at 1000 pounds and extrapo-
lated lines on this, you'd come out with these other -- the other

reserve numbers.

MR. NUTTEP: Go anead.

Okay. On page six, paragraph C, liquiad

nrndnrtinan. ig the attachment

&
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Exhibit 3, another example of the field data falling very
close to the prediction, and another indication of it being
produced like a tank.

This is a slightly different representa-
tion, or presentatien, compared to I believe it was Exhibit
Pour, where Mx. Terry presented, showing yields and producing
rates versus time. mhis is the yileld versus cumulative gas
production.

you'll notice that the prediction has a
very sﬁarp drop in the yields, and it also indicated that
the field data is following this very well, not that we're
happy about that.

paragraph D on page six is a reservoir
radius, oOr calculations that can be used to determine appro-
ximate reservoir extent. Calculations from 4.1 billion cubic

feet of gas indicate an acre feet of 2,585. From this, using

the net pay observed in the wellbore of 34 feet, 2 circular

reservoir would have a radius of 618 feet. This is equlvalenﬂ

to approximately 28 acres in areal extent.
I1f an average PpPay thickness of the reser-
voir is used of 47 feet, you come up with 873 feet for the

radius and equivalent acreage of 55 acres. This is a very

small reservoir, obviously.
MR, HWUTTER: Wr.at was tne 613 feet?

8 The 618 feet is equivalent to approxi-

(t
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e

mately 28 acres.
MR, WUDTTCR: 2C acres,
8 And the 873, approximately 55 acres.

This limited reservolr is confirmed Ly

}

the Exhibit One, the plat that Mr. Terry presented, show

SN
.-

ol

[]
x
h

\

that the nearest wells, which are approximately half a mile
in distance from this well, have not penetrated the same in-
terval.

On page seven, paragraph E, HMHr. Varnon
has prepared some additional information and some remarks
concerning the additional recovery.

It shows that the original gas in place,
4.1 billion cubic feet of gas; shows a recovery of approxi-
mately 80 percent; originzl stock tank liguids in place of
778,000 stock tank barrels, with a recovery efficiency of
approximately 19 percent.

He indicates in his write-up here in this
last main paragraph, the pressure depletion will give excei-
lent gas recovery but will leave some 627,000 stock tank bar-
rels of condensate in the ground. It may be advisable ﬁo
consider some type of inert gas pressure maintenénce‘project,
but there are some discouraging factors to be considered
wigh any type of pressure maintenance on this reservoir.

Iirst, is that due to the limited size

and the wells that have already been drilled offsetting this,
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near offsets, and then we hawe not penetrated, and probably
will not penetrate this rescrveoir with any other wells, that
the potential reserves are not large cnouch ta support much,
£ in

12 any, expense to dovelaon any

i

o]

2 Vel Sk alals )
(92 P L

whether it be inert, nitrogen, CO,, any type of additional
recovery for pressure maintenance.

The reservoir pressure is already below
dewpoint and he indicatcs that retrograde dropout is about
70 percent of the maxinmum already.

| MR, NUTTER: It°s already achieved 70
percent dropout?
2 | Dropout, of what it would dropout, and
inort gas 1s. or may no* he nossible.
Sould another well be drilled -- should

another well peretrate this, the recovery would ke not the

A gy AEFELEI MY oy remaT A gy At Vs
ARG TR LT

——— - -

reservoir, sweeping between two wells. ile would not get a
pattern effect or areal swecp: probably channel straight
through is the case most times with either water injection,

<

waterflood operations, or gas injection or cyecling project.

0. ow, Mr. Dakin, you may have testified
to this, but let me Le sure T understand it. Is this reser-

voir, in your opinion, rate sensitive?

2. Thaye are a2 coupls of things that we

- -

4
ta

can mention concerninc whether or not it's rate sensitive,

S L gm s

T
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based on exhibits that we've seen and data of drilling the
wall,
We have had no iandication of any kind

that this reservoir coataing any mnobile fines, or any movable

jube
t

I
[

small paxticles the regervoir that might move toward the
wellbore and plug it, causing a restriction or reducing the
ability due to rate.

There's no irdication of any water in-
flux to the reservoir. It appears to be a closed reservoir,
depletion type drive, and therefor a restriction of the rate
in order to have withdrawals less than a water influx to
maintain the pressure above the dewpoint is not ~-- is not
feasible. And on this basis, if ﬁhefe is no water influx,
it's not possible to outrun a drive mechanism, a water drive
type mechanism, since there's no water drive.

This data is confirmed, or the rate senf
sitivity is confirmed, partially by Exhibit Four, if you'll
refer to that, at the same size choke, a 13/64ths, held a
constant rate of about 2-million a day for several months,
approximately November, October énd November, through March
with no indication at the surface that there was any problems
with producing -- or with production.

The reservoir pressure has been esiimated
to be below dewpoint, approximately mid to late January of

1980, and you can tien sec vy cae exuibit ruul chat there was

!
i

ei
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no drastic change in the producing characteristics either
by rate or by yield, and that tiie well is also capable of
producing 3 billion a day with no significant changes to
rates or yields, shown on that same exhibit.

Q Do you have a recommendation to make to
the Examiner concerning the maximum rates with withdrawal
from this reservolr?

A We would recommend the rate of 3-million
cubic feet a day, based on the capabilities or capacities
of the production facilities on that lease.

0 And are you reguesting that this order
be made retroactive to March 1, 198072

A Yes, sir, we are asking that it be made
ratroactive to March 1, which was the date the last order
set the rate of a million and a half a day until a maximum
effective rate could be determined. We ask that it be mrade
retroactive to tnaﬁ.

o Mr. Eakin, in your opinion will granting
this application be in the interest of conservation, the
prevention of Qaste, and the protection of correlative
rights?

A Yes, sir, I do.

Q HEave you reviewed Exhibits Six through
Eight and can you testify from your own information and your

own knowledge as to their accuracy?

4

I N T P B
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) 1 A Yes, sir.
2 MR. CARR: At this time, Mr. Oxaminer,
3 we would offer into evidence Getty Exhibits Six through
4 Eight.
8 MR. NUTTER: Getty Exhibits Six through.
® | Eight will be admitted in evidence.
7 H
o

CROSS EXAMINATION

o | BY MR. NUTTER:

= 10 ,
% 3 13 Now, Mr. Eakin, you've likened this a
o %5 : .
5 % 1" ' .
ggig number of times in your testimony to producing gas out of a
) #3318 n
< j;gs | tank.
5 3 | L
s X ' B Yes, sir, that’s right.
4"‘
: ¢ We've already got 70 percent of the
liquids ’n the gas have dropped out in the reservoir, and we
» T = Dmn st ettt mm e d e N PR
- ees e~ - VBB WP NSRS e o - — A — - L LT e e I emasvy AW IE S KX (b b
’ ) 11 » *
o rapidly, which I suppose is a reflection of this condensate
s _
having dropped out --
9
A Yes, 8ir.
20
Q -~ aad not being producable now.
21 _
A - Yes, sir. The assumption is that the --
2
and the calculations that the -- in !Mr. Varnon's analysis ~-
- 2
; that the liquid that has dropped out is not mokile.
.
2 Just dropped out to the bottom of the
26
tank and it's sitting there?
m;.«”él:- . N
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A Well, it's not actually a tank. That
would be great. We could put a pump on it and produce it.

It does -- the reason we say it produces

- e — 2z
T 2y = :
oy abod B i aas me = -

t

reservoir, because it is a small reservoir, because of the
perreability and poresity in this reservoir, that the pressure
response to the boundaries i3 very rapid, similar to what
you would have in a tank. It is similar in its procducing
characteristics. It is not a tank; it ouly represents it.

1] Yeah, well, I can see when yocu're talking
about a radius of drainage of either €18 or 872 feet that you
den't have a very large reservoir there, and of course, the
smaller the reservoir, the less effect a rapid Adrawdown would
have.

What Y had visuaiized on this reservoir
was a bigger structure and with a high rate of withdrawal, a
rapid depletion of pressure around tine weiibore wiili a resui-
tant dropout of fluids and a reduction of the permeability
kof the reservoir’'s gas, because cf the liguids that had
dropped out around the wellbore. But you don't feel that's

happening here?

A o, 8ir, it does not appear to be.

Q You're havine a more --

A The rapld resnonsc.

o You're having a more uniforrm dropout

S
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throughout the reservcoir.
A That is correct, sir,

. Because of its small size.

L]

A Richt, pressure is coming down in the
gcrvoir very rapidly, or I say timewise very rapidly
from the response. The response to tiie boundariee of the
regservolr is very rapid and therefor your pressure is coming
down throughout the reservoir -~

1] Uniformly.

A -- uniformly, and the'pressure, the drop-
out appears to be throughout the reservoir with no response --
or no restriction in rate due to dropout of the liguids near
the wellbore.

vl ‘ I'd like to figure out some way where we
oould write an order that'’s coing to pfoduce €27,000 stock
éank barrels of éondensate that Varnon says is in the ground
and going to stay there.

a ' I wish we cculé, too. I could point out
that in quite a few of the o0il reservcirs that are depletion
type drive, that 19 - 20 percent, some of our reservoirs, the
S8an Andres and othe;s, that 15 percent recovery by primary
methoda 1is -- is normal, and regquires waterflooding when the

reservolrs are large cnouch.

0 ell, we have sore depletion tvpe reser-

voirs that cet 35 percent, *roc,
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STATE OF NEW MEXICO

ENERGY ano MINERALS DEPARTMENT

OIL CONSERVATION DIVISION

POST OFFICE BOX 2088

STATE LAND OFFICE BUILDING
SANTA FE, NEW MEXICD 87501
April 24, 1980 (505! 827-2404
Re: CASE NO. 6865
Mr. William F. Carr ORDER NO.  R=608B=C |
Campbell and Black ‘ »
Attorneys at Law : »

Santa Fe, New Mexico

Getty 0il Company

Dear Sir:

Enclosed herewith are two copies of the above-referenced ;
Division order recently entered in the subject case.

JJOE D. RAMEY /
Director 1

JDR/fd

Copy of order also sent to: _ :

Hobbs 0OCD x
Artesia OCD
Aztec OCD

Other
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STATE OF NEW MEXICO
ENERGY AND MINERALS DEPARTMENT
OIL CONSERVATION DIVISION

ﬁIN THE MATTER OF THE HEARING
ECALLBD BY THE OIL CONSERVATION
;DIVISIOE POR THE PURPOSE OF
CONSIDERING:

CASE NO. 6865
Order No. R=6088-C

l

?
i
?
'
E
1

EAPPLICATION OF GEBTTY OIL COMPANY
TO REOPEN CASE NO. 6608, LEA
COUNTY, NEW MEXICO.

ORDER OF THE DIVISION

BY PHE DIUY

This cause came on for hearing at 9 a.m. on April 9, 1980,
at Santa Fe, New Mexico, before Examiner Daniel 8. Nutter.

NOW, on this 24th day of April, 1980, the Division
Director, having considered the testimony, the record, and the
recommendations of the Examiner, and being fully advised in
the premises,

FINDSs

(1) That due public notice having been given as required

i!by law, the Division has jurisdiction of this cause and the

subject matter thereof.

(2) That by its Oxrders Nos. R-6088 and R-6088-A, the
Division created and defined the Grama Ridge-Wolfcamp Pool effec~
tive September 1, 1979, and classified the same as an oil pool
pending further study.

{(3) That by its Order No. R-6088-B, the Division reclassi-
fied said Grama Ridge-Wolfcamp Pool as a retrograde gas conden~
sate pool effective March 1, 1980, promulgated special rules for
said pool, including a production limitation of 1500 MCF of gas
'per day, and ordered reopening of the case at an examiner hearing
iduring May, 1980, to permit the operators in said pool to appear
and present evidence to establish the proper rates of production
for wells in the pool. :

(4) That pursuant to the application of Getty 0il Company
ifiled March 6, 1980, this cause came on for hearing on April 9,
1980, and Case No. 6608 was reopened to consider evidence relating
to the proper rates of production for wells in the Grama Ridge-
Wolfcamp Gas Pool.

e b o e et s A R & |




-2
Case No. 6863
Order No. R~6088-C

5 (5) That the evidence presented clearly establishes that
the Grama Ridge-Wolfcamp Gas Pocl is producing from a retrograde
/gas condensate reservoir.

; (6) That the reservoir covers an extremely limited geo-
graphic area, perhaps no more than 55 acres, and that the trans-
‘missibility of the reservoir is relatively high.

. (7) That due to the small reservoir size and its high
stransmissibility, the reservoir experiences a relatively low
ipressure drawdown at a production rate of 2200 MCr/day, and
;appears to be non-rate sensitive at least up to this rate of
iproduction.

H {8) That analysis of all data available indicates that a
‘maximum production rate of 2500 MCF of gas per day for each vell
in the Grama Ridge-Wolfoamp Gas Pool will not cause waste nor
impair correlative rights, and should be approved.

{9) That Rule 4 of the Special Rules and Requlations for
the Grama Ridge-Wolfcamp Gas Pool should be amended to read in
its entirety as follows:

| "RULE 4. A gas well on a standard unit in the Grama
Ridge-Wol¥camp Gas Pool shall be permitted to produce no

? more than 2,500 MCF of gas per day at standard surface
conditions during the effective period of these pool rules.
This shall be known as the daily allowable.”

(10) That this order should be effective March 1, 1980.

IT IS THEREFORE ORDERED:

(1) That effective Harch 1, 1980, Rule 4 of the Special
Rules and Regulations for the Grama Ridge-Wolfcamp Gas Pool, as
promulgated by Division Order Nc. R~6088-B effective March 1,
1980, is hereby amended to read in its entirety as follows:

"RULE 4. A gas well on a standard unit in the Grama
Ridge~-Wolfcamp Gas Pool shall be permitted to produce no
more than 2,500 MCP of gas per day at standard surface
1 conditions durina the effective pariod of these pool rules.
i This shall be known as the daily allowable.”

{(2) That Order No. 4 of "It Is Purther Ordered” of said

iin May, 1980, to hear evidence as to proper rates of production
ifor walls in the subject pool, is hereby stricken.

Order No. R-~6088-B, which called for Case Nc. 6608 to be rsopened

A
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) (3) That jurisdiction of this cause is retained for the
entry of such further orders as the Division may deem necessary.

DONE at Santa Pe, New Mexico, on the day and ysar harein-




Docket No, 9-80

.

Dockets Nos. 12-80 and 13-80 are tentatively set for April 23 and May 7, 198C, Applications for hearing
nust be filed at least 22 days in advance of hesring date,

SR

DOCKET: EXAMINER WFARIKG = WEDNESPAY ~ APRIL 9, 1980

9 A.M. - OIL CONSEKVATION DIVISION CONFERENCE ROOM,
: STATE LAND OFFICE BUILDING, SANTA FE, NEW MEXICO

The following cases will be heard before Daniel S, Nutter, Examiner, ¢r Richard L. Stamets, Alternate Examiner:

CASE 6850: In the matter of the hearing called by the Oil Conservation Division on :its osm wmotion to permit

d Jack F. Grimm, N, B, Munt, George R. Brown, Am-Arctic, Ltd., The Travelers Indemnity Company, and
all other interested parties to appear and show cause why the Mobil 32 Well No. 1 located in Unit D
of Section 32, Township 25 South, Range | East, Dona Ana County, should nor be plugged ind abandoned
in accordance with 8 Division-approved plugging progras,

CASE 6851: In the matter of the hearing called by the 0il Conservation Division on its own motion to consider

- i smcucmeii® L0 188 SFEUIAL RULED FUR AFFLIVATIURD TUR WELLICADU FRIUE CEILING CATEUCRY DETERMINATIOUS
T Wi as promulgated by Division Order No. R~5678 and ameaded by R-5878-A., The proposed amendments would
& : make said SPECIAL RULES conform to FERC Order No. 65 which promulgated final regulations imple-

wenting filing requirements of the Natural Gas Policy Act of 1978,

::’ CASE 6852: In the matter of the hearing called by the 0il Conservation Division on its own motion to consider E
special rules and procedures for the designation of “cight formations™ or “tight sands™ as outlined : . ’
in the FERC interim rules and regulations issued Februsry 20, 1980, relating to Section 107(b) of : i
the Natural Gas Policy Act of 1978, E
T

;

i

:

;

1

~ 6 CASE 6853: Application of Caribou Four Corners, Inc. for compulsory pooling, San Juan County, New Mexico.
Applicant, in the above-styled cause, seeks an orvder pooling all mineral iaterests in the Cha Cha-
Gallup Pool underlying the N/2 NE/&4 of Section 18, Towaship 29 North, Range l& West, to be dedi- ;
cated to a well to be drilled at a standsrd location thereon. Also to be considered will be the P
cost of drilling and completing said well and the asllocation of the cost thereof as well as actual ]
‘ operating costs and charges for supervision, Also to be considered will be the designation of

applicant as operator of the well and a charge for risk involved in drilling said well.

CASE 6854: Application of Jack A. Cole for ac unorthodox gas well location, Rio Arriba County, New Mexico. -
Applicant, in the above-styled cause, sceks approval for the unorthodox location of his Apache 3
Hills Well No., 6, 1326 feet from the North line and 1843 feet from the West iine of Section 17, : :
Township 23 North, Range 3 West, Baliard-fictured Cliffs Pool, the NW/& of said Section 17 to be
dedicated to the well.

CASE 6841: (Continued from March 26, 1980, Examiner Hearing)

et ned B b T Rt s

Application of CIG Exploration, Inc. for two non-standard gas prorstion units, Eddy County, New
s Mexico. Applicant, in the above-styled csuse, seeks spproval of two non-standard gas proration
units in Township 16 South, Range 28 East, the first being 219.6 acres comprising Lots 1 thru 8
of Section 1 and the second being 219.92 acres comprisitg Lots 1 thru B of Section 2, for the
- Wolfcamp, Pennsylvanian, and Mississippian formations, each unit to be dedicated to a well to be
drilled at a standard location thereon.

Lo

CASE 6855: Application of Dome Petroleum Corporation for an unorthodox well location, McKinley Couanty, Hew § o
=Y Mexico, Applicant, in the above-styled cause, sceks approval for the unorthodox location of its .
“ Santa Fe 3 Well No. 1 to be drilled 1220 feet from the North line and 900 feet from the West line

s P S R ~y A ee .

IR

eaek

% CASE 6856: Application of Texaco Inc., for downhole commingling, Lea County, New Mexico. Applicant, im the
above-styled cause, secks approval for the downhole commingling of Blinebry, Tubb-Drinkard, and

Fusselman production in the wellbore of its C. C. Fristoe "B" Federal NCT-2 Well No. 6 located in
Unit H of Section 34, Township 24 South, Range 37 East, Justis Field. T

|
3
b
.
1
:
s
H
H
»
Gy sy
G o

g CASE 6857: Application ¢f Holly Energy, Inc. for an unorthodox gss well location, Eddy County, New Mexico,
A Applicant, in the above-styled cause, seeks approval for the unorthodox location of its State 14 E
. . Well No. 1, a Morrow test to be drilled 660 feet from the South line and 990 feet from the East - -
: 5 line of Section 14, Township 18 South, Range 28 East, the S/2 of said Section 14 to be dedicated
to the well,
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Docket No, 9-80

Examiner Hearing - Wedncsday - April 9, 1980

CASE 6843:

CASE 6858:

CASE 6859:

CASE 6860:

CASE 6861:

CASE 6837:

CASE 6862:

CASE 6863:

CASE 6864:

(Continued from March 26, 1980, Examiner Hearing)

Application of Yates Petvoleua Corporation for two compulsory poolings, Eddy County, New Mexico,
Applicant, in the ahove-styled cause, #ccks an order pooling sll minersl interests in the Yeso
formation underlying two 40-acre prorastion units, the first being the SE/4 SE/& and the second
being the SW/4 SEf4 of Section 6, Township 19 South, Range 25 East, Penasco Drav Field, each unit
to be dedicated to & well to be drilled at a standard location thereon. Also to be considered
will be the coet of drilling and completing said wells and the allocation of the cost thereof as
well as actual operating costs and charges for supervision. Also to be considered will be the
desigaation of applicant as operator of the welles and a charge fgr risk involved in drilling

said wells,

Application of H, L. Brown, Jr, for gas well commingling, Roosevelt County, New Mexico.
Applicant, in the sbove-styled cause, seeks authority to commingle Bluitt-Wolfcamp gas and con-
dersate pruduccion irom ten federai weiis iocated as foliows: Units X and ¥ of Sectiom 33 amd i@
of 34, Township 7 South, Range 37 East; Units D and L of Section 3, C and J of 4, 1 of 5, C of 9
and C of 10; and one fee well in D of 10, all in Township 8 South, Range 37 East. Applicant
would separate and meter the gas and condensate production from each well, then recombine the
vell’s stream and commingle all wells into 2 small gasoline plant, Allocation of gas and conden-
sate io each well would be on the basis of wellhead meter readings and allocation of gasoline
plant production would be on the basis of gas production and BIV content at each well.

Application of R & G Drilling Company for an urorthodox gas well location, San Jusan County, New
Mexico, Applicant, in the above-styled cause, seeks approval for the unorthodox location of a
well tc be drilled 1890 feet from the North line and 1830 feet from the East line of Section 28,
Township 28 North, Range 1l West, Kutz-Fruitlend Pool, the NE/4 of said Section 28 to be dedlcated
to the well,

.Application of Flag-Redfern 0il Company for an exception to Order No, R-3221, Eddy County, New

Mexico., Applicant, in the above-styled cause, seeks asn exception to Orcer No. R-3221 to permit
disposal of produced brine into an unlined surface pit locsted in Unit P of Section 3, Township 19
South, Range 31 East.

Application of Zia Energy, Inc. for pool creation, special pool rules, and an NGPA determination,
Lea County, New Mexico, Applicant, in the above-styled cause, seeks the creation of a new San
Andres oil pool for its State "C" Well No. 1 located in Unit F of Section 17, Township 22 South, *
Rarge )7 East, and specisl rules therefor, including a provision for a limiting gas—oil ratio of
10,000 to 1. Applicant further seeks a new onshote reservoir determination for said State C"
Well Mo. 1.

{Continued from March 26, 1980, Exsminer Hearing)

Application of Curtis Little for compulsory pooling, Rio Arriba County, New Mexico.

Applicant, in the above-styled cause, seeks an order pouoling all mineral interests in the Dakota
format ion underlying the W/2 of Section 7, Township 25 North, Range 3 West, to be dedicated to a
well to be drilled at a standard location thereon. Also to ke considered will be.the cost of
drilling and completing said well and the allocation of the cost thereof as well as actual
oyetat;ng costs and charges for supervision. Also to be considered will be the designation of
SppPLicENt A8 OPETATOT GI INE Well NG & CHarge I0F Flsk 1AVOiven 1a@ ITi1lklng said well.

Application of ARCO 0Oil and Cas Company for an unorthodox oil well location, Lea County, New
Mexico. Applicant, in the sbove-styled cause, seeks approval for the unorthodox location of its
State 157 "D" Well No. 11 drilled 2123 feet from the South line and 1644 feet from the East line
of Section 12, Township 22 South, Range 36 Esst, Drinkard Pool, the NW/4 SE/4 of said Section 12
to be ded:ccted to the well,

Application of Bass Enterprises Production Co, for a dual completion, Eddy County, New Mexico.
Applicant, in the above-styled cause, seeks approval for the dusl cowpletion (coaventional) of ite
Big Eddy Unit Well No, 72 located in Unit R of Section 3, Township 2! South, Range 28 East, to
produce undesignated Atoka and Morrovw gas thru parallel strings of tubing.

Application of Grace Petroleum Corporation for au unmorthodox gas well location, Les County, New
Mexico. Applicant, in the above-styled cause, sceks approval for the unorthodox location of its
Smith Ranch Well No. 11, to be drilted 1980 feet from the North line and 660 feet crom the West
line of Section tl, Township 20 South, Range 33 East, Teas-Penn Gas Pocl, the N/2 of said Sectiom
11 to L2 dedicated to the well,
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Docket No, 9-8C

Examiner Hearing - Wednesday - April 9, 1980

CASE 6846:

CASE 6¥46:

- C/SW 6865
=

(Amended)

In the matter of Case Ro, 6846 being amended to rveflect that ihe location for the unorthodox
location of the well on the vecond unit is 330 feet froa the Rorth line and 2310 feet from the
East line of Section 1), Tovnship 21 South, Raenge 3o tast, Lea County,

{Continued from March 26, 1980, Examiner Rearing)

Application of Doyle Hartwman for two compulsory poolings, two mon-standard gas proration units,
and tw unorthodox well locations, lLea County, New Mexico. Applicant, in the above-stvied cause,
secks an order pooling all mineral interests in the Eunont Cas Pool uaderlying two BU-acre non-
standard jgas proration units, the first being the S/2 XE/& of Section 13, Township 21 South, Range
36 East, to be dedicated to a well ro be drilled =t 22 Gneribvdox jocation 1050 fect from the
Horsh (ine amd 2310 teet from the Eset line uf said Section 13, and the second being the N/2 NE/S
of said Scction 13 to be dedicated to & well to be drilled at an unorthodox location 330 feet
from the North line and 2310 feet from the Esst line of ssid Section 1), Also to be considered
will be the cost of drilling and completing said wells and the allocation of the cost thercof as
well as actusl operating costs and charges for supervision, Alswo to be considered will be the
designstion of applicant as operator of the wells and 8 charge for risk involved in drilling seaid
wells,

Application of Getty 0il Company to reopen Case Ho. 6608, Lea County, New Mexico.
Applicant, in the above-styled cause, seeks to reopen Tase No. 6608 for consideration of the
establishaent of meximum efficient rates of withdrewal from the Grama Ridge=-Wolfcamp Cas Pool.
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Docket No, 10-80

DOCKET: EXAMINER HEARING - WEDKNESDAY - APRIL 16, 1980

8:45 A M, - OIL CONSERVATION DIVISION CONFERENCE ROOM,
STATE LAND OFFICE BUILDING, SANTA FE, KEW MEXICO

The following cases will be heard befor Richard L, Stamets, Examiner, or Daniel S, Nutter, Alternate Fwamizor:

.

ALiowABLE: (1) Consideration of the allowable production of gas for May, 1980, from fifteen prorated pools
in Lea, Eddy, and Chaves Counties, New Mexico.
(2) Consideration of the allowable production of gzs for May, 1980, from four prorated pools in
San Jusn, Rio Arriba, and Sandoval Counties, New Mexico.
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Docket Nc. 11-80

DOCKET: COMMISSION HEARINC - WEDNESDAY - APRIL 16, 1980

OIL CONSERVATION COMMISSION - 9 A M. -~ ROOM 205
STATE LAND OFFICE BUILDING, SANTA FE, NEW MEXICO

CASE 6609:

(pDz NOVD) (Continued from March 11, 1980, Commission Hearing)

Application of Napeco lac. for pool crestion and special pool rules, Eddy County, New Mexico,
Applicant, in the above-styled cause, seeks the creation of 3 new Strawn oil pool for its Benson
Deep Unit Well No, 1 located in Unit O of Section 33, Township 18 South, Range 30 East, and special
tules therefor, including 160-acre spacing snd standard well locations,

Upon applicstion of Yates Petroleum Corporation snd Napeco Inc. this case will be heard De Novo
pursuant to the provisions of Rule 1220, Applicsnzs allege this is not ar "oil” pool but is a
“volatile” 0il pool.

e

R T Yo

1

SR B R FEWIRRR b manat DRy,

R P S RS

T

IR

LTI

"~



—'————'——-a

IN THE MATTER OF:

For the appli

-
-

7
case 6608 be
ovisions

cant:

—--————_—-————————--

suant to

ing reopened pur
R-6088.

of order NO.

rrnest L. padilla, Esd -
rn the pivisi

il Conservation
Legal Ccouns<> -
a office Bldg.

state Lan
New MexicO

gsanta Fe,

william F.

Jefferson
santa Fe,

& BLACK P.

87501

cary; ESs -«

plaza
W Mexico 87501




Rt. | Box 193.8
Fe, New Mexico 87301
Phone (305) 455.7409

SALLY W. BOYD, C.8.R.
Santa

10
n
2

13

17

3

Pqn____________é_____

INDEX
HERMAN W, TERRY
Direct Examination by Mr. carr 3
Cross kxamination by Mr. nNutsar is
JAMES E. EAKIN, JUNIOR
Direct Examination by Mr carr 12
Cross Examination by Mr. Nutter 18

EXHIBITS

Getty Exhibit &, Sketch 5
Getty Exhibit B, List 6
Getty Exhibit C, Graph 7

Getty Exhibit D, Graph - 8

Getty Exhibit E, Report




Snta Fe, New Mexico 87501
Phone (505) 455-7409

SALLY W. BOYD, C.S.R.
Rt. i Box 193-B

10

n

122

13

]

17

13

B o2 B B n B

Page 3

MR. NUTTER: Call next Case Number 6608.

MR. PADILLA: In the matter of Case 6608
being reopened pursuant to Order No. R-6688, which order
created the Grama Ridge-Wolfcamp Pool with temporary
special rules and regulations with provisions for 160-acre
spacing.

MR. CARR: May it please the Examiner,
my name is William F. Carr, Campbell and Black, P, A.,
appearing on behalf of the applicant.

I have two witnesses who need to be

sworn.
(Witnesses sworn.)

HERM2AX W. TERRY
being called as a witness and having Deen Guliy ZWorn voon

his oath, testified as follows, to-wit:

DIRECT EXAMINATION

BY MR. CARR:

o Will you state your full name and place

of residence?

A My name is Herman W. Terry. I reside

at Hobbs, New Mexico.

0 Mr. Terry, by whom are you employed and




.9

: . Page

in what capacity?

2 A I'm employed by Getty 0il Company and
3 I'm the area engineer for the Hobbs Area.
4 0 Have you previously testified before
5 this commission and had your credentials accepted and made
6 a matter of record?
7 A Yes, I have.
8 o) Are you familiar with the application
4 in this case?
é . 10 A Yes, T am.
g§§§ " Q And the subject matter of the case?
;gi% 2 A Yes, I an.
> & 13 . . .
g § 0 - Are you the witness that testified in

the previous hearing?
A Yes, sir,.I am.
MR. CARR: Are the witness” qualificatioﬁs
accepted?

MR. NUTTER: Mr, Terry, will you briefly

summarize the events which led up to this hearing today?

A Yes, sir, We brought this matter to
hearing in August. We requested approval to dually com-
plete our Getty 36 State Com Well No. 1. We also requested
that the Grama Ridge-Wolfcamp Pool be created with temporary

special rules and regulations, which provided for 160-acre

spacing.
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During the course of this hearing we
stated that based on the data that we had at that time that
we weren't sure if it were an o0il reservoir or a gas reser-
voir, and this is based on the initial producing GOR of
5082-to-1 and the gravity of the produced fluid being 4907,

And so we asked simply foxr temporary
pool rules until we could obtain additional data to sub-
stantiate whether it was an oil reservoir or gas reservoir.

MR. CARR: And, Mr. Nutter, since the
prior -- or since this case is limited just to the question
of whether we have an oil or a gas reservoir, and then the
spacing question, which is necessarily a part of that, we're
not going to re-introduce the plat or the structure map or
the 1og. They're in the record in this case already, if
that's all right with you. :

MR. NUTTER: Providing conditions haven'y
been changed.

MR. CARR: Not in regard to any of those.

0. Mr. Terry, will you please refer to
what has been marked for identification as Getty's Exhibit
A, and explain to the Examiner what this is and what it
shows?

A Exhibit A is a diagrammatic sketch of
our Getty 36 State Com Well No. 1. This was the well that

was the subject of the original hearing.




Page 6
! This well was drilled at 1980 feet from
2 the north line, 1650 feet from the west line of Section 36,
3 Township 2] South, Range 34 East, in Lea County, New Mexico.
4 The well has been dually completed.
s We've set -- and we have 2—3/8ths -- a dual string of 2-—3/8tﬁk
s inch N-80 8-round tubing in the well. The zones are separ-
7 ated by a Baker Model-DB packer, set at 12,000 feet; further
s separated. by a Baker Model AL-5 dual packer, set at 10,505
s feet.
o 10 X .
3 gg We have 20-inch casing set at 40 feet;
gggg " 13-3/8ths inch casing set at 1100 feet; 9-5/8ths inch
;§§§ © césing set at 5502; 7. inch casing set at 11,114 feet; we
3 ;;.n. » have 2 4-1/2 inch liner set at 13,266 feet.
” The well was drilled to a total depth
® of 13,349 feet. Wolfcamp perforations are from 11,320 to
e l-l,.3-35 feet. Morrow perforations are 12,94Q feet to 12,950
? feet.
® We have five 20-foot blast joints oppo-
" site the Wolfcamp perforations.
2 0 ‘And this well is completed in such a
“ fashion as to enable Getty to meter each zone separately,
= is that correct?
= A Yes, it is.
* o Will you please refer to Exhibit B and
® review the data contained thereon for Mr. Nutter?
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A Exhibit B is a iist of well £ests that
we've obtained from the Getty 36 State Com Well No. 1 from
the Wolfcamp completion. Thj.s data has been obtained since
the well has becn complated since the original hearing.

It lists -- this is strictly well tests

data. It indicates Mcf gas per day., condensate in barrels

per day, the amount of water per day, and the producing gas/
oil ratio.

0 Will you now refer o Getty Exhibit C
and review this for the Examiner?

MR. NUTTER: Beforé you go to that, on

Exhibit B these are just -~ this is a summary of a whole
bunch of well tests, is that cérrect?

2. yes. Well, this -- weé actually test
the well every day with -- it's metered separately. We
get a separéte gauge daily- This is just a summary of re—

presentative well tests from each week.
MR. NUTTER: So this is just a summary
of a whole bunch of different producing days, then, ==
A Yes, sir.
MR. NUTTER: -~ throughout the year.

A. yYes, sir. We actually, the way we meter

the gas separately and the fluid is kept separate, so we

actually get a well test every day-.

Q. Will you now refer to Exhibit C?
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- ‘ A gxhibit C is simply the previous infoxm- |
2 ation in a graphical gorm, Showind the -- therc again, this
; 3 is well tests: showing condensate production per day and
- 4 water production per day-
5 o Will you now refer to gxhibit D and
¢ review this for the Examinex? \
vl H
4 ? A gxhibit D is the previous jnformation
. >'§ L 8 put in a graphical form. 1t indicates gas production pey
*
e | 9 gay and the producing gas/oil ratio per day -
e 10 ,
A 3 . 0 Mr. Terry: what conclu31ons can you
Q sg
> -4 1 s - .
. g §§3 v reach about the characteristic of this reservon:?
| D 2 838 » s .
1 s ;*;‘* - )% There are no definite conclu51ons based
Lo ‘;é 13 .
3 3 e gpon this data alones; however ; I car say that it is consis-
a ~
“ - .
tent with the productxon data that would be expected from
15 ' .
a retrograde condensate gas reseyvolr. \
)

s 5 o And there js another witness who will (
8 restily and preeent a reservoir f£iuid analysis to support
this pcsition?
" A yes, sirt. there is-
0. Mr. Texrry: what acreadge is dedicated

in the HMoYIowW formation in this well?.
A The north‘half of section 36.
0 And the,original case included a 160-acyg™"

the original case applied only to the northwest quarter of

gection 36, being’160 acres, 1S that right?




Pun__________,g_,_,_

5
- 1 A Yes, Sir, that's correct.
2 Q po you believe. pased on the information
3 you have available to you that it would be appropriate to
4 dismiss that portion of this case which relates to l160-acre
d spacing?
¢ A ves, I do.
I
1 ¢} In your opinion, will granting this i
s application be in the interest of conservation, the preventi
? of waste, and the protection of correlative rights? - -
3 .
4 3 10 A Yes, I do.
» !
o" ns § 11
-SRI 0. What is the present status of this well
> 289
- ;g‘g in terms of its allowable?
> st 13 .
2 3 - A The well 18 presently overproduced on
]
temporary pool -~ oil pool

aas pfoduction, pased upon the

the depth.bracket alicwable for 160 acres,

rules, pased on

and the»gas/oil ratio penalty,we're presently overproduced , ]

grossly on gas.
, ]

o ©  p=A do you request that this order be

expedited to avoid the possibility o havina tC ahnt this -

well in?
1. % ves, 1 do.

Q Were Exhibilts A through D pre

pared eithe\

rection and supervision?

by you Or under your dai

A yes, sir, they were.

MR. CARR: At this time, Mr. Examinerx,

I | ]

A e e e | Sy
3 ‘—_’_—:_'._——4
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we would offer Getty Exhibits A through D.
MR. NUTTER: Getty's EXhibits A through
D will be admitted in evidence.

MR. CARR: Pass the witness.

CROSS EXAMINATION
BY MR. NUTTER:
Q Well, Mr, Terry, as I understand it, in
the original hearing here we determined that at least on a
temporary basis the well would be classified as an oil
reservoir.
A Yes, sir, that is correct.
0 " And put on l60-acre oil well spacing
for a temporary period of time.
; A Yes, sir, that is correct.

Q And now you have made your determination

that it's probably a retrograde condensate gas reservoir.

A Yes, sii, we have.
0 And you want it to be classified as a
gas reservoir and take this l60-acre -- well, I guess you

just want to dispense with all of the pool rules here.

A Yes, sir, we want to dispense with all
of the temporary pool rules related to the Wolfcamp.

] And have it classified as a gas reservoiy

and then it would come under gas reservoir rules.

G e & e e A s
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Page _ 11
A - Yes, sir, that's what we're proposing.
Q Are you proposing any special rules for

a retrograde condensate gas reservoir?

A No, sir, we're not.

Q Sometimes withdrawals from retrograde
condensate reservoirs have to be restricted in order to not
have too much ¢of that condensate drop out in the reservoir
prematurely and be left there, don't they?.

A Yes, sir, that's correct. We've got a
preliminary report from CORE Lab that gives us a great deal
of information. Once we get a -- we're still to receive a
final report, and when we get the final report it will give
us more information that we can make calculations to detex-
mine the optimum rate to produce this reservoir to prevent
leaving this condensate,

Q Is your other witness going to testify
to any optimum rates of production?

A No, sir, that -- that information is
not available. That will be coming in ~- the information
necessary to make these calculations will be in a final
report that we haven't received from CORE Lab as yet.

Q When do you expect to get that from
CORE Lab?

A I would say within six weeks to two

months.

e e e
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MR. NUTTER: Are there any other question%

of this witness? He may be excused.

MR. CARR: 1I'll call James Eakin.

JAMES E. EAKIN, JR.
being called as a witness and having been duly sworn upon

his oath, testified as follows, to-wit:

DIRECT EXAMINATION
BY MR. CARR:

0 Will you state your full name and place
of residence?

A I'm James E. Eakin, Junior, Midland,
Texas.

o Mr. Eakin, by whom are you employed and
in what capacity?

A Getty 0il Company as a Lead Reservoir»
Engineer, Midland Distriét Office.

Q Have you previously testified before
this Commission and had your credentialé accepted and made
a matter of record?

A No, I have not.

0 Will you summarize for the Examiner your
educational background and your work experience?

A All right. I'm a 1959 petroleum en-
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- have heen with Getty, the last seven and a half in Midland

~and - rovirs ke informatica contained in there for Mr. Nutter]

ginsering graduate from the University of Oklahoma; worked
the last twenty years as a petroleum engineer, a brief time
for Magnolia Petroleum Company and a testing company in
south Texas before being employed by Getty 0il Company in
1262,

The last seventeen and a half years T

District Office. And cur Midland District Office covers
the West Texas and southeast Lea County.
Q And you're familiar with the application
in this case?
A Yes.
MR, CARR: Are the witness' qualificatior
acceptable?
MR. NUTTER: Yes, they are.
Q Mr. Eakin, will you please refer to

what has been marked for identification as Getty Exhibit E

a Yes, sir. Exhibit E is a preliminary
£luid analysis report prepared by CORE Laboratories on
samples taken on our Getty 36 State Com No. 1.

The duplicate samples were obtéined
from the separation facilities on the subject well on Sep-
tember 9th, 1979, at our direction. This was taken by

Tefteller, Incorporated, out of Midland. They caught
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el /\
1 these pressure samples, saved them, and shipped them to CORE
2 Laboratories in pallas.
- 3 Undex our request CORE Laboratories ana-
£ 4 lyzed the fluid to determine whether or not this was a gas

R

' - 5 reservoir oI an ail reservoir, and the additional data re-
3 ‘ﬂ ; 6 quired for proper separation and efficient recovery trom
“ '4 ? this reservoir.
A*’*{ 8 The basic jnformation concerning the tes
iy '
Q( ° jtself, the samples were analyzed. They were then recombine ‘
o :":i 5 10 phy:sically in the laboratory and the producing gas and liqui
‘ ;g%i " ratio at which the samples were caught' in the field, they
- 3 Eéi% 12 were adjusted tc the separator conditions, the ratios that .
i g §°' B were calculated were adjusted to reservoir conditions. The
@ " eamnle wWas charged into a high pressure visual cell in which
< = ® the temperattre and pressure can be maintained at reservoir \
conditions. The -- there's a window in the cell in which
.
; w you can observe whether or not the fiuid contained therein
= i' TN ie waiilzz T ~~ 1igmid and determine Y(l}gther or not there
| ® was a bubble point or a dewpoint at various presrsrﬁres". ) |
) The sample was submitted -— O subjected
z to a constant composition, constant temperature expansion.
z The fluid was observed rhrough thé window and 2 retrograde
e u = dewpoint was observed at 5018 psig. It was also observed
2 that the fluid was in a gaseous state at reservoir condi- -
5 .
tions.
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Fe,

Ooriginal reservoir pressure for this
well, this reservoir, was 7255 psig. We call your attention
to page one of the attachments of data to the letter.

Page one of this data is operator-
provided iniormaticn °f bottom hole pressures and the samplin
tests, ©or well test data, at the time the samples were
caught.

We call your attention to formation

characteristics, the first portion of this, original reser-

yoir pressure 7255 psig at 11,328, which is approximate
mid—perforations of the Wolfcamp in this well.

Liquid_gravity shown here is also 49.7
degrees API, as previously testified by Mr. Terry.

The date of sampling was september the
gth. The pressures weye run, showed that the flowing bottom
hole pressure at the time the sample was taken was 6092
pounds; that botii of rhece . the original reservoir pressure
and the pressure at the time of sampling were above the
dewpeoint of 5018 pounds.

The well test data at the time this was
taken is shown in the very 1ower portion of this page-

A producing rate of 650.54 pbarrels per day; a gas/oil ratio

|

calculated to pe 4438 cubic feet pex parrel. This is also -1
can be converted to a condensate yield of 225.33 barrels

per minute. And the remperature was extrapolated from a
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bottom hole pressure report down to 196 degrees at mid perfs.

Page two of the data is a hydrocarbon
analysis of both the separator gas and the separator ligquids.
I call your attention to the last in the components, the
lefthard column, heptanss plus, total well stream low percent
is 9.64 percent. To the best of my knowledge and checking
on existing oil reservoirs known to be retrograde condensate
reservoirs, a rule of thumb shows {hat there are no oil re-
servoirs below 11 percent, lower percent on heptanes plus,
and this, of course, is below that.

I refer you to page three. On page thre$
you have the pressure volume relations of the reservoir
fluids at the reservoir temperature of 196 degrees. This
was done with the sample cell measuring the volumes, rela-
tive volumes, at eachfpressure point.

Indicated is the 7255 initial reservoir
pressure and the retrograde dewpoint pressure of 5018 pounds

Page four of the arnalysis indicated
retrograde condensation percentages as a portion of the
hydrocarbon -- or reservoir hydrocarbon pore space at reser-
voir conditions. Shown here is the dewpoint, showing no
liguid percent at 5018 pounds, or above, and that as ﬁhe
pressure was depleted in the cell, that the percent of
liquid hydrocarbons increased, which is characteristic of

a retrograde condensate reservoir, and approximately 3150

Ml L
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the maximum percent of hydrocarbon recovery or —- excuse me.
The maximum percent of hydrocarbon pore space occupied by
liquids was about 37.1 percent. This is also indicated in
the letter.

Below this pressure the hydrocarbons
tend to vaporize again and recovery of the liguids would
increase.

page five of this exhibit is a graphic
representation of this same data on page four, in which you
can sec no —— Z€ro percent liquids above 5018 pounds. It
increases, the liguid percent increases until it reaches
approximately 3150 pounds, and then again decreases as the
reservoir pressure decreases.

This is a characteristic curve of a
retrograde condensate reservoir.

0. Mr. Eakin, it is your conclusion that
whot yoo hove here is a gas reservoir, not an oil reservoir,
is that correct?

A That is correct, from observation oOT
review of other retrograde condensate reservoir analysis,
and this analysis, that it meets rule of thumb guidelines,
as Qell as the actual observation of gas in the cell at
reservoir condtions and a dewpoint exists -- retrograde

dewpoint exists at 5018 pounds. 1t is a gas reservoir.

0. Have you reviewed gxhibit E and can you
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Page 18
testify as to its accuracy?
a Yes, I believe the information contained
therein is accurate.
Q In your opinion will classifying this fl

as a gas reservolir be in the interests of conservation, the
prevention of waste, and the protection of correlative
rights?
A Yes, it would,

MR. CARR: At this time, Mr. Examiner,
we would offer into evidence Getty 0il Company Exhibit E.

MR. NUTTER: Getty Exhibit E will he
admitted in evidence,

MR. CARR: I have nothing further on

direct.

CROSS EXAMINATION

BY MR. NUTTER: ‘ L L R

Q Mr. Eakin, this Exhibit E is entirely

P RIS © LA & L7 0P A TP P VAT 3

data which was supplied to you from CORE Labs.
Now, Mr. Terry awhile ago mentioned that
CORE Lab will be sending in its final report within some
six weeks or so.
A Yes, sir,
o At that time do they have sufficient

L]

reservoir information they could make a recommendation as

T T
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5
- 1 to what proper withdrawals are, or do they just furnish you
2 with parameters regarding the -- this liquid and the'gsseous
3 production itself from the well and you make the determina-
4 tion as to what the proper rate of withdrawal i=z?
5 A They normally provide the data and the
8 determination of the rate of withdrawals and the recoveries
? expected would be determined on an economic basis by Getty
s 0il.
9 0 But they make the actual determination
g _ 10 as to what the proper rate of withdrawal from the reservoir
o &
o2 § n is?
Fi
::) ;;5% 12 A No, they do not make that proper rate
&8
§ 55 13 of withdrawal. They give -- as an example here, they show
" the composition of the gas on its withdrawal, as stated in
» the letter, in page two of the letter, shows that -- the
16 method of -- second sample will ba analyzed.
7 Alsyv wouuld point out in the first para-
® ~graph of page two of the letter, again, that the maximum
b accumpelation of hydrocarbons in the pore space, which would
2 be -- remain in the reservoir in approximately 37 percent.
2 " This is at a reservoir pressure of 3150. This is not -- this
2 is not recovery at the surface. This is what would be left
e, = in the reservoir, which is in the range of even a water driv4
“~r ” :
oil reservoir.
.
Q Do yvou know if there's any -- if there's
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any water drive present in this reservoir at all?
A There appears -- we do not know what

the drive mechanism is at the present time, but it does not

Q You made water on that first test that

Mr, Terry had, I think, and no water produced since then.

A " That is correct.
0. I believe,.
A We believe most of that to be filtrate

water or load water from the stimulation,

4} I see. And what is the current bottom
hole pressure in the reservoir?

A The current bottom hole pressure in the
resexrvoir is shown in the report, on September 12th was
6846 at mid perfs.

0 Well, that was September. You don't

know what+ +he anrrent bhatrtam hala nrocenrn Fe2

 — =

A No, we have not run any samples, oOr any

tests since that date.

0. Well now, what is your recommendation,
Mr. -— Mr. Eakin, that the pool would be reclassified as
a retrograde gas condensate reservoir?

A Yes, sir.

1] " And that the pool rules that we have

today be rescinded and that it just be classified as a gas

L4

N a e kL
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reservoir?

A Yes, sir.

0 po you have any recommendations at this
rime as to what the proper rate of withdrawal should be from
this gas yeservolr?

R No, sir, we do not.

Q " po you think that after you get yous i
£inal report from CORE Labh that you'll pe in a better posi-
tion to make the getermination as to what the proper rates .
of withdrawal should be? \

A 1 would think we would be in 2a much \
better position +o determine at that time.

0 Wwould you have objection to an order

reclassifying the well —~ the pool at this time as @ retxro-

_graae gas condensate reservolir on & wvery limited temporary

basis, pending the determination as to what propexr rates of
withdrawal should be?
A No, Ssir. AS we see€ right now, we 4ao
not —-— it does not apE22” rhat the rate of proauction will ~

jnherently affect the recovery from the reservoir. !

2 Well, s©O far it hasn't anyway- “
A Yes.
0. And what's youi opinion as +o when you

will have this data from CORE Lab and when you could make -

a presentation to this pivision?
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A Cur latest information was this past
Friday from CORE Laboratories and they had not yet started
the fluid analysis with the backlog that they have in fluid
analyses to be run. Our best estimate would be six weeks to
two months. This is pure estimate.
0 And then another month for you to pre-
pare a case?
A I would presume so.
MR. NUTTER: Are there any other ques-
tions of the witness? He may be excused.
Do you have anything furthexr, Mr. Carr?
MR, CARR: Nothing further, Mr. Nutter.

‘MR, NUTTER: Does anvone have anvthing

AR - e —

they wisi. to offer in Case Number 66082

We'll take the case under advisement.

(Hearing concluded.}

4

'
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MR. NUTTER: Call next Case Number 660%&.
MR. PADILIA: In the matter of Case 6608
being reopened pursuant to Order No. R-6688, which order

created the Grama Ridge-Wolfcamp Pool with temporary

Y
Hy
[¢]
M
I

{

(¢

]

special rules and regulations with provisiocn
spacing.

MR. CARR: May it please the Examiner,
my name is William F. Caxrr, Campbell and Black, P. A.,
appearing on bshalf of the applicant.

I have two witnesses who need to be

SWOXn.
{Witnesses sworn.)

HERMAN W. TERRY
being called is a witness and having been duly sworn upon

his ocath, testified as follows, to-wit:

DIRECT EXAMINATION

BY MR. CARR:

Q Will you state your full name and place

of residence?

A My name is Berman W. Terry. I reside

at Hobbs, New Mexico.

Q Mr. Terry, by whom are you employed and

N el oo aa
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~~
g 1 in what capacity? ]
2 A I'm employed by Getty 0il Company and
3 I'm the area engineer for the Hobbs Area.
4 o Have ycu previously testified before
s this commission and had your credentials accepted and nmade
s a matter of record?
7 A Yes, I have,
s o Are you familiar with the application ‘
o in this case?
[
B = 10 A Yes, I am.
Q !.;5
FEE " 0 'And the subject matter of the case? .
O ==X
o &
3 T%% 2 A Yes, I am.
ES:
»  s& 13
2 & 0 Are you the witness that testified in
b "
the previous hearing?
15
A Yes, sir, I am.
b MR. CARR: Are the witness' qualificatioﬂa
17
acceptad?
1 ~
MR. NUTTER: Mr. Terry, will you briefly
19
summarize the events which led up to thia hearing today?
20
A Yes, sir. We brought this matter to
21 : _
hearing in August. We requested approval to dually com-
2
plete our Getty 36 State Com Well No. 1. We also requested
2
that the Grama Ridge-Wolfcamp Pool be created with temporary
24
special rules and regulaticns, which provided for 160-acre
.3
spacing.




()

o

w -
g i,
s
£l
s
st
> “'s&
=
B

10

1"

12

13

15

16

17

%

21

N

I

Page 5

During the course of this hearing we
statea that based on the data that we had at that time that
we weren't sure if it were an oil reservoir cr a gas reser-
voir, and this is based on the initial producing GOR of
5082-to-1 and the gravity of the produced fluid being 4907.

And so we asked simply for temporary
pool rules until we could obtain additional data to sub-
stantiate wheitlier it was an oil reservoir or gas reservoir.

MR. CARR: And, Mr. Nutter, since the
prior -~ or since this case is limited just to the question
of whether we have an oil or a gas reservoir, and then the
spacing question, which is necessarily a part of that, we're
not going to re-introduce the plat or the structure map or
the log. They're in the record in this case already, if
that's all right with you.

MR. NUTTER: Providing conditions haven'ty
hean chanced.

MR. CARR: Not in regard‘to any of those;

Q Mr. Terry, will you please refer to
what has been marked for identification am Getty's Exhibit
A, and explain to the Examiner what this is and what it
shows?

A Exhibit A is a diagrammatic sketch of
our Getty 36 State Com Well No. ). This was the well that

was the subject of the original Learing.
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This well was drilled at 1980 feet from
the north line, 1650 feet from the west line of Section 36,
Township 21 South, Range 34 East, in Lea County, New Mexico.

The well has been dually completed.
We've set -- and we have 2Z-3/5ths —— = 3Jual string of 2-3/8tHL
inch N~-80 8-round tubing in ths well. The zones are separ-
ated by a Baker Model-DB packer, set at 12,000 feet; further
separated by a Baker Model AL-5 dual packer, set at 10,505
feet.

We have 20-inch casing set at 40 feet;
13-3/8ths inch casing set at 1100 feet; 9-5/8ths inch
casing set at 5502; 7 inch casing set at 11,114 feet; we
have a 4-1/2 inch liner set at 13,266 feet.

The woll wae drilled to a total depth
of 13,349 feet. Wolfcamp pefforations are from 11,320 ¢o
11,335 feet. Morrow perforations are 12,940 feet to 12,950
feet.

We have five 20-foot blast joints oppo-
site the Wolfcamp perforations.

0 And this well is completed in such a
fashion as to enable Cetty to meter each zone separately,
is that correct?

.5 Yes, it is.

Q Will you please refer to Exhibiﬁ B and

review the data contained thereon for Mr. Nutter?
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A Exhibit B is a list of well tests that
we've obtained from the Getty 36 State Com Well No. 1 from
the Wolfcamp completion. This data has been obtained since
the well has been completed since the original heariﬁg.

. e

it iists -—= £his & tristle wall taats

—— S e T

th
1y

data. It indicates Mcf gas per day, condensate in barrels
per day, the amount of water per day, and the producing gas/
oil ratio.

Q Will you now refex to Getty Exhibit C
and review this for the Examiner?

MR. NUTTER: Befo¥e you go to that, on
Exhibit B these are just -- this is a summary of a whole
bunch of well tests, is that correct?

A Yes., Well, this ~— we actually test
the well every day with -~ it's metered separately. We
get a separate gauge daily. This is just a summary of re-
presentative well tests from each week .

MR. NUTTER: So this is just a summary

of a whole bunch of different producing days, tnen, --

A Yes, sir.
MR. NUTTER: -- throughout the year.
A Yes, sir. We actually, the way we meter

2

" the gas separately and the fiuid is kopt separate, so we

actually get a well test every day.

Q Will you now refer to Exhibit C?

L g L o
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~
! A Exhibit C is simply the previous inform-
2 ation in a graphical form, showing the -~ there again, this
3 is well tests, showing condensate production per day and
4 water production per day.
5 Q Will you now refer to Exhibit D and
s review this for the Examinexr?
7 A Exhibit D is the previous information
8 put in a graphical form. It indicates gas production per
e day and the producing gas/oil ratio per day.
E §§ 10 o Mr. Terxry, what conclusions can you
g%§§ " reach about the characteristic of this reservoir?
~ 858
~ F s} A There are no definite conclusions Lased
3 51 ‘3 upon this data alone; however, I can say that it is consis-
” " tent with the production data that woculd ke exvected from
® a retrograde condensate gas reservoir.
® a And there is another witness who will
v testify and present a reservoir fluid analysis to support
® this position?
® A Yes, sir, there»is.
» Q : Mr. Terry, what acreage is dedicatead
“ in the Morrow formation in this well?
“ | A The north half of Section 36.
D 21 0. And the original case included a 160—acr*—-
“ ;the original case applied only to the northwest gquarter of
® l Section 36, being 160 acres, is that right?
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A Yes, sir, that's correct.

Q Do you believe, based on the information

you have available to you that it would be appropriate to

aismiss that portion of this case which relates to l60-acre

spacing?

A Yes, I do.

Q In your opinion, will granting this

application be in the interest of conservation, the preventic*

of waste, and the protection of correlative rights?

A Yes, I do.

0 Wwhat is the present status of this well

in terms of its allowable?

A The well is presently overproduced on

gas production, based upon the temporary pool -- oil pool

rules, based on the depth bracket allowable for 160 acres,

and the gas/oil ratio penalty,we'rxre presently overproduced

grossly on gas.

4} And do you request that this order be

expedited to avoid the possibility of having to shut this

well in?

I PR T e T .
ST N S

i,

A Yes, I do.

Were Exhibits A through D prepared eithe

e

by you or under your direction and supervision?

A Yes, sir, they were.

MR. CARR: At this time, Mr. Exariner,

IR T TR

T Y g PP N _
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1
we would offer Getty Exhibits A through D.
- N MR. NUTTER: Getty's EXhibits A through
; - 3
D will be admitted in evidence.
) 4
e MR. CARR: Pass the witness.
_ 6
- CROSS EXAMINATION
- BY MR. NUTTER:
.,"“‘3 8
}; Q Well, Mr. Terry, as I understand it, in
AR ?
e the original hearing here we determined that at least on a
: o 10 ‘
o a g temporary basis the well would be classified as an oil .
Boe a2 g 1
= 3 %gv:» reservoir.
oL~ ®EEE w2
| ~ F ooz A Yes, sir, that is correct.
4 SR LI
o 3 d ) and put on 160-acre oil well spacing
for a temporary period of time.
15
Sk A Yes, sir, that is correct.
16
0} And now you have made your determination v
17 ~
that 1t's probably a retrograde condensate gas reservoir.
A Yes, sir, we have.
= 19
- Q And you want it to be classified as a
gas reservoir and take this 160-acre -- well, I guess you
o n | |
g just want to dispense with all of the pool rules here.
; , - :
A Yes, sir, we want to dispense with all 3
= i
- — of the temporary pool rules related to the Wolfcamp. i
% 3
s Q And have it classified as a gas reservoi?
. >
' and then it would come under gas reservoir rules.
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A Yes, sir, that's what we're proposing.
Q Are you proposing any special rules for

a retrograde condensate gas reservoir?

A No, sir, we're not.

o Somatinmes withdrawals from retranzzics
scndensate reservoirs have to be restricted in order to not
have too much of that condensate drop out in the reservoir
prematurely and be left there, don't they?

A Yes, sir, that's correct. We've got a
preliminary report from CORE Lab that gives us a great deal
of information. Once we get a —- we're still to receive a
final report, and when we get the final report it will give
us more information that we can make calculations to deter-
mine the optimum rate to produce this reservoir to prevenﬁ
leaving this condensate.

Q Is your other witness going to testify
to any optimum rates of production?

A No, sir, that -- *h=+ t=Zzkalion 18
not available. That will be coming in -- the information
necessary to make these calculations will be in a final
raport that we haven't received from CORE Lab as yet.

Q When d> you expect to get\that from
CORE Lab?

A I would say within six weeks to two

monthe.
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o 1
MR. NUTTER: Are there any other questionp
2
of this witneas? He may be excused.
3 MR. CARR: I'll call James Eakin.
5
JAMES E. EAXIN, JR.
6
being called as a witneas and having been duly sworn upon
7
his ocath, testified as follows, to-wit:
8
]
DIRECT EXAMINATION
« 10
b 3 BY MR. CARR:
z- m =§ 11
> §§$ o} Will you state your full name and place
@ 31§ w2
iy of residence?
> gi 13
2 2 A I'm James E. Eakin, Junior, Midland,
. "
Texas.
1%
Q Mr. Eakin, by whom are you employed and
18
in what capacity?
A Getty O0il Company as a Lead Reservoir
Engineexr, Midland District Office.
19
o Have you previously testified before
this Commission and had your credentials accepted and made‘1
21 '
a matter of record? o
2 «
A No, I have not.
23
1} Will you summarize for the Examiner your
2
' educatiocnal background and your work experience?
2%
A All right. I'm a 1959 petroleum en-
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; N s
fi gineering graduvats from the University of Oklahoma; worked
2
the last twenty years as a petroleum engincer, a brief time
3
fcr Mzmgmolin Petroleum Company and a testing company in
&4
south Texas before being employed by Getty 01l Company in
]
1962.
8
The lagt seventeen and a half years I
7
have been with Getty, the last seven and a half in Midland
District Office. And our Midland District Office covers
9
the West Texas and southeast Lea County.
o 10
g §§ o And you're familiar with the application
: -4 1 ,
o
> §§$ in this case?
S8 n
> ggg A Yes.
% 3 13
3 * MR. CARR: Are the witness' qualificatioxs
acceptable?
MR. NUTTER: Yes, they are,
18 -
Q Mr. Eakin, will you please refer to
17 :
what has been marked for identification as Getty Exhibit E
18
and review the information contained in tnere fcox Mr. Nutter&
18
A Yes, sir. Exhibit E is a preliminary
20
fluid analysis report prepared by CORE Laboratories on
21
samples taken on our Getty 36 State Com No. 1.
22
The duplicate samples were obtained
23
from the separation facilities on the subject well on Sep-
24
tember 9th, 1979, at our direction. This was taken by
-]
i Tefteller, Incorporated, out of Midland. They caught
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these pressure samples, saved them, and shipped them to CORE
Laboratories in DAllas.

Under our request CORE YLahoratories ana-
lyzed the fluid to determine whether or not this was a gas
ressrvoir or an oil reservoir, and the additional data re-
quired for proper separation and efficlient recovezsy fzom
this reservoir.

The basic information concerning the test
itself, the samples were analyzed. They were then recombined
physically in the laboratory and the producing gas and liquid
ratio at which the samples were caught in the field, they
were adjusted to ihe separator conditions, the ratios that
were calculated were adjusted to reservoir conditions. The
sampie was charged into a high pressure visual cell in which
the temperature and pressure can be maintained at reservoir
conditiona. The -~ there's a window in the cell in which
you can ohserve whether or not the fluid contained therein |
ig either gas or liquid and determine whether or not ther%
was a bubble point or a dewpoint at various pressures. ‘

The sample wag submitted —- or subjectéé
to a constant composition, constant temperature expansion. ﬂu
The fluid was observed throuch the window and a retrograde
dewpoint was observed at 5018 psigqg. it was also observed

that the fluid was in a gaseous state at reservoir condi-

tions.
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voir pressure 7255 psig at 11,328, which is approximate
1l

12

16

"

Pm 15

Original reservoir pressure for this
well, this reservolr, was 7255 psig. We call your attention
to page one of the attachments of data to the letter.

Page one of this data is operator-

provided information on bottom hole pressures and the samplin&

tests, or weli
caught.
We call your attention to formation

characteristics, the first portion of, this, original reser-

mid-perforations of the Wolfcamp in this well.
liquid gravity shown here is also 49.7

degrees API, as previously testified by Mr. Terry.

The date of samplinq was September the |

9th. The pressures were run, showed that the flowing bottom
hole pressure at the time the sample ﬁag taken was 6032
pounds; that both of these, the original reservoir pressure
and the pressure at the time of sampling were above the 2

dewpoint of 5018 pounds. - \

The well test data at the time this wasﬁﬁ\
1\,

taken. is shown in the very lower portion of this paée.

A producing rate of 650.54 barrels per day; a gas/oil ratio
calculated to be 4438 cubic feet per barrel. This is also -+
can be converted to a condensate vield of 225.33 barrels

per minute. And the temperature was extrapolated from a

88T data, 2t the hima ¢ha samnies were i

'
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bottom hole pressure report down to 196 degrees at mid perfs.

Page two of the data is a hydrocarbon
analysis of both the separator gas and the separator liquids.
I call your attention to the last in the components, the

lefthand colunn, heptanes plus, total well stream low percent

oy

4 -
kN e

my Kinowiedge and checking

1

{2l

[+,
119
‘
b
)
1

+

S st ©
on existing oil reservoirs known to be retrograde condensate
reservoirs, a rule of thumb shows that’' there are no oil re-
servoirs below ll percent, lower percint on heptanes plus,
and this, of course, is below that. |

I refer you to pa@e‘three. On page three
you have the pressure volume relations}bf the reservoir
fluids at the resarvoir temperature df 196 degrees. This
was done with_the sample cell measuring the volumes, rela-
tive volumes, at each pressure point..

Indicated is the‘fzss initial reservoir
pressure and the retrograde dewpoint,?resauxe of 5018 pounds.

Page four of the ghglysis indicated
retrograde condeﬁsation percentages és é rortion of the i\
hydrocarbon -~ or rgserVoir hydrocarbon poré space at reser%\
voir conditions. 8Shown here is the dewpoint, showing no )
liguid percent at 5018 pounds; ‘or above, and that as the
pressure was depleted in the cell, that the percent of
liquid hydrocarbons increased, which is characteristic of

a retrograde condensate reservoir, and approximately 3150
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the maximum percent of hydrocarbon recovery or -- excuse me.
The maximum percent of hydrocarbon pore space occupied by
liquids was about 37.1 percent. This is also indicated in
the letter.

Below this pressure the hvdrocartnon=z
tend to vaporize again and recovery of the ligquids would
increasa.

Page five of this exhibit is a graphic
representation of this same data on page four, in which you
can see no -- gzero percent liquids above 5018 pounds. It

increases, the liquid percent ir ~reases until it reaches

approximately 3150 pounds, and then again decreases as the -

reservoir pressure decreases.
This is a characteristic curve of a
retrograde condensate reservoir.

o Mr. Eakin, it is your conclusion that

what you have here is a gas reservoir, not an oll reservoir,

is that correct?

-9 That is correct, from observation or

review of other retrograde condensate reservolr analysis, X

and this analysis,‘that it meets rule of thumb guidelines,
as well as the actual observation of gas in the cell at
reservoir condtions and a dewpoint exists -- retrograde
dewpoint exists at 5018 pounds. It is a gas reservoir.

0. Have you reviewed Exhibit E and can you

\

T
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testify as to its accuracy?

A Yes. I believe the informaticn contained
therein is accurate.

Q In your opinion will classifying this
as a gas raservoir be in the interests of conserwvation, the
prevention of waste, and the protection of correlative
rights?

A Yes, it would.

MR. CARR: At this time, Mr. Examiner,
we would offer into evidence Getty Oi) Company Exhibit E.

MR. NUTTER: Getty Exhibit E will be
adnmitted in evidence. |

MR. CARR: I have nothing further on

direct.
CROSE EXAMINATION

& My, Eakin, this Exhibit E is entirely
otz which woz :uppiieé’te von anm CORE Labs.
Now, Mr. Terry awhile ago mentioned that
CORE Lab will be sending in its final report withih some
six weeks or so.
| K& Yes, sir.
ol At that time do they have sufficient

reservoir information they could make a recommendation as

L
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to what proper witlidrawals are, or do they just furnish you

with éarameters regarding the -- this liquid and the gaseous
production itself from the well and you make the determina-

tion as to what the proper rate of withdrawal is?

A They normally provids ¢the data and the
determination of the rate of withdrawals and the recoveries
expected would be determined on an economic basis by Getty
oil.

Q But they make the actual determination .
as to what the proper rate of withdrawal from the reservoir
is?

A No, they do not make that proper rate
of withdrawal. They give -- as an example here, they show
the composition of the gas on its wiﬁhdrawal, as stated in
the letter, in page two of the letter,'shows that -~ the
method of -~ second sarmple will be analyzed.

Also would point out in the first para-

graph of page two of the letter, again, that the maximum

B I oy P T T N T P L WU T f Vo7 Wy ST

B T ST

STTwmuiaciun or nyarocarbons in the pore space, which would

be -- remain in the reservoir in approximately 37 percent.

This is at a reservolr pressure of 3150. 7This is not -- thisg

is not recovery at the surface. This i8 what would be left
in the reservoir, which is in the range of even a water drive

oil reservoir.

0 Do you know if there's any -- if there's

T Y ALy SRR WLV Ve
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any water drive present in this reservoir at all?

A - There appears -- we do not know what
the drive mechanism is at the present time, but it does not
appear to be a water drive.

0 You made water on that first test that

Mr. Terry had, I think, and no water produced since then.

A That is correct.
0 I believe.
A We believe most of that to be filtrate

water or load water from the stimulation.

o I see. And what is the current bottom
hole pressure in the reservoir?

A The current bottom hole pressure in the
raservoir is shown in the report, on September 12th was
6846 at mid perfs.

Q Well, that was September. You don't
know what the current bottom hole pressure is?

A No, we have not run any samples, or any
+oata sinrme that date.

Q Well now, wwhat is your recommendation,
Mr. —— Mr. Bakin, that the pool would be reclassified as
a retrograde gas condensate reservoir?

A Yes, sir.

Q And that the pool rules that we have

today be rescinded and that it just be classified as a gas
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reservolir?
0 % Yes, sir,
Q. Do you have any recommendations at this

time as to what the proper rate of withdrawal should be fyrom

[y}

this gas ressrvois

A No, sir, we do not.

Q Do you think that after you get your
final report from CORE Lab that you'll be in a better posi-
tion to make the determination as to what the proper rates
of withdrawal should be?

A T would think we would be in a much
better position to determine at that time.

Q Would you have objection to an order
reclassifying the well -- the pool at this time as a retro-
grade gas condensate reservoir on a very limited temporary
basis, pending the determination as to what proper rates of
withdrawal should be?

it - M~ aiy. As we see right now, we do.
not -~ it does not appear that the rate of prcduction willi
inherently affect the recovery from the reservoir.

Q Well, so far it hasn't anyway.

A. Yes.
0 And what's your opinion as to when you

will have this data from CORE Lab and when you could make

a presentation to this Division?

i
R ST A
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A Cur latest information was this past
Friday from CORE Laboratories an@ they had not yet started
the fluid analysis with the backlog that they have in fluiad
analyses to be run. Our best estimate would be six weeks to

two months. This {s pure estimate.

- .- L. . _ - w -
~— -, sm e - W
3 e

& AnG Then
pare a case?
A I would presume So.
MR. NUTTER: Are there any other ques-
tions of the witness? e may be excused,
Do you have anything further, Mr. Carr?
Mﬁ. CARR: Nothing further, Mr. Nutter.
MR. NUPTTER: Does anyone have anything

they wish to offer in Case Number 6608?

wWe'll take the case under advisemen+.

{(Hearing concluded.)
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DO HEREBY CERTIFY that the foregoing and attached Mran=scrint .
of Hearing before the O0il Conservation Division was reported
by me; that the said transcript is a full, true, and correct : .f

record of the hearing, prepared by me to the best of my

ability.
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REPORTER'S CERTIFICATE

I, SALLY W. BOYD, a Certified Shorthand Reporter,

Sally W. Boyd, C.S.R.

l do herciov cariiiv that the foreaoing Is
a compleie rezerd of the pww,h qﬂs in

the Exumner hearing of Case R
heard by m}e on /C ’ -

N

A Ce~—  Examiner

gt
OH Coﬁservatlon Division
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f J l 20",944 H-40 @ 40°
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o ] ) S 13,349°
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A
i 1 DAILY TEST DATA
a GETTY "36" STATE COM. WELL NO. 1
: WOLFCAMP
e Condensate Gas . CON. YIFLD
e Week of Bbls. . (FMCF) " (BBLS./MXT)

- Aug. 27 750 3.82 196.33
Sep. 3 700 3.32 1210.84 )
Sep. 10 550 2.00 167.98
Sep. 17 685 2.80 244.64
Sep. 24 620 2.80 221.42 .
oct. 1 645 2.86 225.52 .
oct. 8 620 2.77 223.82 o o
Oct. 15 600 2.59 231.66 -
Oct. 22 590 2.42 243.80 |
oct. 29 515 2.14 240.65
Nov. 5 518 2.3 225.21 ‘
Nov. 12 475 2.2 ‘ 215.91 ' :
Nov. 19 455 2.11 215.63 '
Nov. 26 458 ' 2.12 216.03 %
Dc. 3 35 2.18 199.54 !
Dec. 10 442 2.09 211.48 i
Dec. 17 445 2.06 216.02 | |
Dec. 24 105 2.1° 189.25 o
pec. 31 380 2.1 180.95 ' B
Jan. 7 360 2.12 169.81 : o o~
Jan. 14 470 3.190 147.34 -
Jan. 21 341 2.192 155.57 ot
Jan. 28 336 2.274 - 147.76
Feb. 4 313 2.258 138.62 :
Feb. 11 292 2.132 136.96
Feb. 18 295 . 2.117 © 139.75 l
Feb. 25 274 2.202 124.43 '
Yar. 3 260 2.077 . 125.18
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ERVATION DIVISION

) \ 3 "SL—-
POST OFFICE BOX 1654 PHONE BS0SI130). “ CO‘\

COMPANY: Getty 0il Company

WELL: Gettv 36 State Com, No. 1 . FIELD: ypndesipnated -~ Wolfcamp
CHRONOLOGICAL PRESSURE DATA
™~ . -
ELASPED TIME SURFACE PRESSURE BHP @ {-7636 )
DATE STATUS OF WELL TIME HRS. MIN. TBG CSG 10485' 11328'PSIG
1980 - :
2/26 Flowing. Run Flowing
Cr=dinnt =/ Tznden
Bombs & Set Bombs
off @ 10485 10:3C A¥X O 00 2346 PKR 3840 3963
Shut in 11:00 0 30 2346 - 3840 3963
" 11:03 0 03 - - 4045 4408
" 11:06 0 06 - - 4154 4517 ‘
" 11:09 ) 09 - - - 4179 4542 %
" 11:12 0 12 - - 4186 4549
" 11:15 ) 15 - - 4192 4555
" 11:20 0 20 - - 4192 4555
" 11:25 0 25 - - 4182 4555
i 11:30 0 30 - - 4192 4555
" 11:45 ) 45 - - 4192 4555 )
. 12:00 N 1 00 - - 4192 4555
" 1:00 PM 2 00 - - 4189 4562
" 2:00 3 00 - - 4205 4568
" 3:00 4 00 - , - 4205 4568
' 4:00 5 00 - - 4205 4568
" 5:00 6 00 - - 4212 4575
" 6:00 7 00 - - 4212 4575
" 7:00 8 00 - - 4212 4575
" 8:00 9 00 - - 4218 4581
" 9:00 10 00 - - 4218 4581~
" 10:00 11 00 - - 4218 ©  A581
"o 11:00 12 00 - - 4218 4581
”» 12:00 MN 13 00 - - 4218 4581
2/27 " 1:00 AM 14 00 - - - 4218 - 4581
" 2:00 15 00 - - 4218 4531
" : 3:00 16 00 - - 4218 4581
" 4:00 17 00 - - 4218 4581
" 5:00 18 00 - - 4218 4581
" &-00 19 on - - 1218 aso1
" 7:00 20 - 00 - - 4218 4581
" 8:00 21 00 - - 4218 4581
" $:00 22 00 - - 4218 4581
" 10:00 - 23 00 - - 4218 4581
" 11:00 24 00 - R 4218 4581
" 12:00 N 25 00 - - 4218 4581
" 1:00 PM 26 - 00 - - 4224 4587
" 2:00 27 00 - - 4224 4587
" 3:00 28 00 - - 4224 4587
" 4:00

29 oo - - 4224 4587

MR PRI AREEDE FaeT ) e =, [~ 12 P PENE RO TR RO Ul

Y TN Ty T CUP T AR




B e - WELL: gotty 36 State Com, No. 1 "ol ™
' ELASPED TIME SURFACE PRESSURE BHP @ (—dé;s ) ,
« DATE STATUS OF WELL TIME HRS. MIN. TBG CSG 10485°' _ 1132B'PS
AP Shut in 5:00 30 00 - - 4224 4587 ;
L " 6:00 31 00 - - 4224 4587 |
3 . oo 7:00 32 00 - - 4224 4587
" 8:00 33 00 - - 4224 4587
" 9:00 34 00 - - 4224 4587
" 10:00 35 00 - - - 4224 4587
" 11:00 36 00 - - 4224 4587
" 12:00 MN 37 00 - - 4224 4587
2/28 " 1:00 AM 38 00 - ' ~ 4224 - 4587
X " 2:00 39 - 00 - - 4224 4587
" 3:00 40 00 -~ ’ - 4224 4587
" 4:00 41 00 - - 423i 4554
" 5:00 42 00 - - 4231 4594
" 6:00 43 00 - - 4231 4594
" 7:00 44 00 - - 4231 4594 _ :
" 8:00 ‘45 00 - - 4231 4594 : L
i 9:00 46 00 - . - 4231 4594 : A
" 10:00 47 |, 00 - - 4231 4554 . :
" 11:00° 48 00 - - 4231 4594 ;
" 12:00 N - 49 00 - - 4231 4594 :
" 1:00 PM 50 00 - - 4231 4594 _
" 2:00 51 00 - - 4231 4594 3
Y 3:00 52 00 - - 4231 4594 :
" 4:00 53 00 - - 4231 4594 *
" 5:00 54 00 - - 42371 4594 k
" 6:00 55 00 - - 4231 4594
oo 7:00 56 00 - - 4231 4594 E
o 8:00 57 00 - - 4231 4594 :
" 9:00 58 00 - - 4231 4594
" 10:00 59 00 - - 4237 4600
" 11:00 60 00 - -~ 4237 4600
" ' 12:00 MN 61 00 S - 4237 4600 :
2/29 " 1:00 AM 62 - 00 - - 4237 4600 |
" 2:00 63 00 - - 4237 4600 ;
" 3:00 64 00 - - 4237 46Q0
" 4:00 65 00 - - 4237 4600 ;
" 5:00 66 00 - - 4237 4600 : o
” 6:00 67 00 - - 4237 4600 : -
" 7:00 68 00 - - 4237 4600 "
o 8:00 69 00 - - 4237 46C0
" 9:00 70 00 - - 4237 4600
" 16:00 71 00 - - 4237. 4600

Fished Bombs & Run )
Static Gradient 11:00 2 uu FARYY

§
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POST OFFICE BOX 1854

RVICES, INC.

PHONES 505 393-5398 — 393-8274

HOBBS, NEW MEXICO 88240

OPERATOR Getty 0il} Company

FIELD Undesignated

FORMATION Wolfcamp

LEASE _Getty 36 State Com  WELL #1 .
COUNTY Lea STATE_New Mexico
DATE__Feb, 26, 1980 ~ TIME 8:00 AM
Status Flowing

Test Depth _10485'

Time S. 1. ~ - Lasttest date =

Tub Pres. 2346 BHPlast test =

Cas. Pres, f:al _ BHPchange =
Elev. 3692 'kKB-23 ___ Fluidtop Elaming
Datum _{(-7636) %** Watertop -

Temp. @ _174%F____Runby JSI #21
Cal. No.___A13676N _ Chart No. 1 4

. 1000 ° ~ - 2000

Pressure

BOTTOM HOLE PRESSURE RECORD

Depth Pressure Gradient

0 2346 -

2000 2558 ' .106
4000 2859 .151
6000 3205 173
8000 3468 .132
10000 3769 .151
10485 3840 .146
11328 (-7636) 3963 * ** (.146)

* EXTRAFOLATED PRESSURE
** MIDPOINT OF CASING PERFORATIONS

- 3000 ¢ A000
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. L JARREL SEmviceEs, NG
POST OFFICE BOX 1854 PHONES 505 393-5398 — 393-8274

HOBBS, NEW MEXICC 88240

OPERATOR __ Getty 0I1 Compan BOTTOM HOLE PRESSURE RECORD

FIELD _____  Undesignated
FORMATION __Wolfcamp ‘| Depth Pressure Gradient
~LEASE _Getty 36 State Com = WELL_#1 0 2731 _ -
COUNTY Lea STATE New Mexico 2000 2874 .072
DATE___ _Feb. 29, 1980  TIME_11:000 AM 4000 3020 .073
Status Shut in 6000 3168 .074
. TestDepth 10485" 8000 3318 .075
i TimeS.I. _72_hrs_ _Lasttest date 2/4/29 10000 4028 .3055°
’ TubPres. 2731 _BHPlasttest ___ 1057 @ 10450' 104385 4237 .431
; Cas.Pres. pkr. ~ _BHPchange ____2457# lass 11328 (-7636) 4600 * ** (.431)
- Elev. _3692'KkB=23 _Fluidtop .____annn______
Datum (_-76'(6\ *x Water ton annn e -
Temp. @ Run by E] '“ E MIDPOINT OF CASING PERFORATIONS
Cal. No._A13676N __Chart No. '
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Reservoir Fluid Study
GETTY OIL COMPANY
State 36 No. 1 Well
Wildcat
Lea County, New Mexico
e TFTTT TR T ppoe TR
MUTTER

Lokt

L it
GATION DIVISION

I)r-,.
T TY AR <
oo TGRE a:.if\r;:‘.;‘!;.R




e e - . L - . . .
) Dy

5
)
%
5
-
3

s E Robbs 82240
' Atte:::é,':ns 1. DetreX Botes
= .
i gh’ Suh et qoueTTsit ¥luid study
3008 state 35 Ne: 1 Well
R ey Wildcat
i = Lea Countys New Mexico
; : our File Number: RFL 79619
':E"‘g,
-, Gentlemen: _
& . .t
3 Duplicate gamples of separator gas and separator 1iquid were collected from
& the subject well by TeftelleT, Ince. OD September 9, 1979. These gamples
o) were forwarded to Ovr Dallas laboratory for use 10 a reservoir f1luid studys
2 the results of which are presented on following pagess ‘f‘ -
"-‘ RRREY 0
{

Upon arrival in the 1aboratory, the geparato gas was analyzed through
heptanes plus using chromatography, whil the arator 1iqui was also .
snalyzed through heptanes plus us 1ovw t erature gracti di rillation {
equipment along with chromatography. ter the separator gas 10w rate was ‘L
corrected using factors {ch are own on p2g one, producing ga
1iquid ratio was 1culated ro be 41438 cubic feet of geparat t 15.025 \
psia av 60°F. P2 ba of stock 1iquid 60°F. 10 aboratorys \

|

H

T
j¢ was determined that this was the

of separator
measured compositions of the geparato

with this producing gas—liquid ratio
producing well stream

In the hborstory, the
tbis producing gas—liquid ratio for sse in the entire res v

o B

A portion of the reser:;iz £1ynid wWase charged to 8 high pressure ;isual cell .

“ana heated O the reservolr temperature':,: 196°F. DO




o

Getty 011l Company ' Page Two
State 36 No. 1 Well

The sample in the cell was repressured to a single-phase condition after
which it was subjected to a constant volume depletion. After the sample
wolume was establizhed at the dew point pressure, the sample was subjected

to a series of pressure expansions and counstant preessurs 2i-gizcements with
each digplacement terminatins =i the original sample volume at the dew

pedint pressure. During each of these displacements, the volume of retrograde
liquid accumulation was monitored. These data, which are reported on pages
six and twelve, show that the maximum accumulation of liquid is approximately
37.1 percent of the hydrocarbon pore space occurring at approximately 3150
psig. The liquid saturation at atmospheric pressure and 196°F., was 24.5
percent of the hydrocarbon pore space,

A larger volume of the reservoir fluid was once again charged to a bigger

high pressure cell heated to 196°F. where the conmstant volume depletion was
repeated. During this particular depletion, the equilibrium gas phase at

each of the depletion pressure levels was charged to low temperature fractional
distillation equipment where along with chromatography its composition was
measured. Also determined was the volumetric production of the vapor

phase from pressure to pressure where the variocus deviation factor z were
measured down to 700 psig. A summary of these volumetric and compositional
data 18 reported on page four.

The above compositions and volumetric data were used in conjunction with
published equilibrium ratio data to calculate the surface recoveries that
may be expected as the reservoir pressure declines. These caleulatisns
were performed on the basis of one milliocn standard cubic feet of reservoir
fluid inplace at the dew point pressure, 5018 psig and 196°F. Assumed in
these calculations was a plant efficiency of 100 percent. These volumetric
data are reported In tabular form on page five.

We wish to thank Getty Oil Company for this opportunity to be of service.
If you should have any questions regarding these data or we can be of further
assistance, please do not hesitate to contact us,

Very truly yours,

CORE LABOURATORIES, INC.

P. L. Mosks, Manager

PLM:FBV:bt Reservoir Fluid Analysis
6 cc: Addressee
1 ce: Mr., Jim Eakin

Getty 011 Co.
P.O. Box 1231
Midland, TX 79702
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File RFL 79619

-~ Company Getty 0il Company Date Sampled September 9, 1979

Well State 36 No. 1 County Lea

iigdcest Stato New Mexico

HH

FORMATION CHARACTERISTICS

i R g

Formation Name Wolfcamp .
Date First Well Completed July 2 » 1979 . SRR
Original Reservoir Pressure 7255 PSIG € 11328 Ft. ’ S
Originai Produced Gas-Liquid Ratio 5082 SCF/Bbl ' b
Production Rate 752 Bbls/Day -
Separator Pressure and Temperature . PSIG °F. L
Liquid Gravity at 60°F. 49,7 _ °AP1 o
Datum 7636 Ft. Subsea : - ?J
WELL CHARACTERISTICS v b
Elevation 3692 KB Ft. i
Total Depth 13266 _PBID Ft.
Producing Interval 11320-11335 Ft. 3
Tubing Size and Depth 2-3/8 In. to __ 10495 Ft. §
Open Flow Potential 7.82 (Estimated) MMSCF/Day 3
Last Reservoir Pressure 6846 PSIGC @ 11328 Ft.
Date Sentemher 12 . 1979 A o
Reservoir Temperature 187% °F. @ 10505 Ft.
Status of Well Flowing ]
Pressure Gauge Amerada BN
SAMPLING CONDITIONS - Cox
Flowing Tubing Pressure 3510 - PSIG :
Flowing Bottom Hole Pressure 6092 PSIG
Primary Separator Pressure 490 PSIG _ ,
Primary Separator Temperature 78 °F. T
Secondary Separator Pressure PSIG :
Secondary Separator Temperature o » S ~ °F. P
Fleld Stock Tank Liquid CGravity 49,7 “API €@ 60°F, : ]
Primary Separator Gas Production Rate 2887 MSCF /Day ‘
Pressure Base 15.025 PSIA
Temperature Base 60 °F.
Compressibility Factor (Fpy) 1.0477 o
Gas Gravity (Laboratory) 0.688 ;
Gas Gravity Factor (F,) 1.2056 )

Stock Tank Liquid Production Rate @ 60°F. 650.54 Bbls/Day ;
Primary Separator Gas/Stock Tank Liquid Ratio 1438 SCF/Bbl T
. - or 225.33 Bbls/MMSCF '
Sampled by . TI o

REMARKS:
*Temperature extrapolated to mid-point of perforation = 196°F, ,
|
i
ubawmﬂmsnhdumm-hrunmuhmdhtwmmh* esciusive and Ad th!-. -~ 1
R T i, S et e B, e o o e R B T i, pome i
Core .
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File RFL 79619
Well State 36 No. 1

Separator Liquid
ercent

ggggonent Mol P

Separator Gas
Mol Percent

Well Stream
GPM Mol Percent GPM

Hydrogen Sulfide 0.00 0.00 0.00
Carbon Dioxide 0.00 0.12 0.10
Nitrogen C.16 1.14 0.94
Methane 11.74 81.81 67.81
Ethane 8.81 10,87 2.964 10.46
Propane 9.79 3.92 1.100 5.09 1.428
iso-Butane 2. 49 0.50 0.167 0.90 6. 300
n-Butane 7.04 0.91 0.293 2,13 0.685
iso-Pentane 3.33 0.18 0.067 0.81 0.302
n-Pentane 3.83 0.18 0.067 0.91 0.336
Hexanes 5.63 0.10 0.042 1.21 0.503
Heptaneg plus 47.18 0.27 0.125 9. 84 6. 563
100.05 100.00 4,825 100.00 10.117

Prggerties of Heptanes plus

API gravity @ 60°F, 44,5

Specific gravity @ 60/60°F, 0.8041 0.802

Molecular weight 171 103 (assuméd) 169
Calculated Separator gasg gravity (ait-l.OOO) = 0.688
Calculated 8Toes heating valye for separator gas = 1224 BTU
Per cubic foot of dry gas @ 15.0n75 refas -2 zeer.
Primary 8eparator gag collected @ 490 psig and 78 °F.
Primary 8eparator ifquid collected € 490 psig and 78 °F.
Primary separator 8as/separator liquid ratto 3588 SCF/Bbl @ 78°F,
Primary 8separator liquid/stock tank liquid ratie 1.237

Bbls @78°F fper Bbl @60°F.
800.317 MSCF /MMSCF

Bbls/MMSCF

AN

T b e ey

!
i
i
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CORE LADORATORIES, hec.

DALLAS. TERAS

Page 3 of 13
File RFL 79619
Well State 36 No. 1

Pressure-Volume Relations of Reservoir Fluid at 196°F,
(Constant Composition Expansion)

Fressuic Ralasden Deviation Factor
PSIG Volume Z
8000 0.8946 1.482
7630 0.9034 1.427
7255 Original Reservoir Pressure 0.9115 1.369(1)
7100 0.9172 1.348
6700 0.9291 1.289
6300 0.9421 1.229
6000 0.9532 1.185
5700 0.9655 1.140
5450 0.9765 1.103
5300 0.9843 1.081
5150 0.9929 1.060
5050 0.9974 1.044 |
5018 Dew Point Pressure 1.6000 1.040(2) !
5008 1.C006
4950 1.0049
4850 1.0119
4700 ' i.GZ5$
4500 1.0422
4250 1.0687
3950 1.1089 . -
3500 1.1860 1
3000 : 1.3198 ;
2500 1.5253
2000 1.8595
1600 2.3285
1300 , 2.8763
1000 3.782>

(1) Gas expansion factor = 1.572 MSCF/Bbl.
(2) Gas expansicn factor = 1.433 MSCF/Bbl.

l
.
:
s
4
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CORE LABORATORIES, Inc.
Pesvoieam Reservor Eugineermy

DALLAS. TEXAS Page 4  of 12
File RFL 79619
Well State 36 Ne. 1
Depletion Study at 196°F.
Rydrocarbon Analyses of Produced Well Stream - Mol Percent
Regservoir Pressure - PSIG
5018 4300 3600 2800 2000 1300 700 700%

Component

Carbon Dioxide 0.10 0.10 0.10 0.10 0.11 0.12 0.14 0.04

Nitrogen 0.94 1.12 1.19 1.20 1.15 1.08 1.03 - 0.05

Methane 67.81 73.54 76.22 78.13 78.75 78.34 75.34 14,37

Ethane 10.46 10.44 10,41 10,34 10.66 11.10 12.23 7.27

Propane 5.09 4,80 4.57 4,40 4,42 4,66 - 5.70 7.16

iso-Butane 0.90 0.80 0.73 0.67 0.66 0.71 0.94 2,12
. n—-Butane 2,13 1.84 1.62 1.47 1.41 1.52 1.97 5.21
. 1iso-Pentane 0.81 0.68 0.59 0.52 0.48 0.48 0.54 2,56
¢  Hexanes 1.21 0.81 0.57 0.42 0.34 0.33 0.40 5.87
E. Heptanes plus . 9.64 5.13 .37 2.21 1.53 1.17 1.15 52.48
E 190.00 100.00 100.00 100.00 100,00 100.00 100.00 100.00
| Molecular weight of heptanes plus 169 133 126 115 109 106 107 180
. Specific gravity of beptanes plus 0.801 0.777 0.770 0.759 . 0.752 0.749 0.750 0.808
? Deviation Factor = Z
¢  Equilibrium gas 1.040 0.911 0.845 0.820 0.847 0.888 0.935 -
E Two~phase 1.040 0.952 0.878 0.812 0.752 0.682 0.559
f Well Stream produced-
. Cumulative percent of initial 0.000 65.304 14,855 28,142 44,651 60.178  73.736

& from Smooth Comnositions .

Propane plus 10,117 5.906 4.489 3.580 3.131 3.066 3.650

Butanes plus 8.689 4,559 3.207 2,345 1.891 1.758 2,051

Pentanes plus 7.704 3.701 2,443 1.650 1.218 1.032 1,105

*Composition of equilibrium liquid phase.

Thane ] haoedd whosrvali wd ! supphiad by the chent (o vham. sad for wh & and esalld [ %
Mm-“"l\o}.’-‘mu-? : i rop .‘lh-h-t dl :,c«-'- _.lul.lm.o:l—'-.wliu
Gove Lobursterses, ime. #a officore and eomplepens. sssurae oo reaponaibiits sad mabe N - rug prudastivity, prager eputne
“.“h“"“‘*Mﬂ-.“h“““‘“b“.““
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CORE LABORATORIES, Inc.
Peiroleum Reservory Engimeermyg

DALLAS. TEXAS Page s of 12

Calculated Cumulative Recovery During Depletion

Cumulative Recovery per Initial Regervolii riessdiiie — rois _
MMSCF of Original Fluid in Place 5018 4300 3600 2800 2000 1300 700
Well Stream — MSCF 1000 0 63.04 148,55 281.42 446.51 601.78 737.36
Normal Temperature Separation*
Stock Tank Liquid - Barrels 189.70 0 5.58 10.36 15.01 18.90 21.09
Primary separator gas—MSCF 789.49 0 55.38 133,93 259.64 418.40 571.04
Second stage gas — MSCF 45.62 0 1.70 3.25 4,86 6.31 6.45
Stock tank gas - MSCF 26.80 0 1.10 2.13 3.23 4.24 4.55
Total "Fiant Froducts” in
Primary Separator Gas - Gallons
Propane 833 0 62 151 293 478 676
Butanes (total) 342 0 27 68 134 221 326
Pentanes plus 185 0 15 37 75 125 200
Total "Plant Products”™ in
Second Stage Separator Gas-Gallons
Propane 161 0 6.3 12.1 18.1 23.6 24.0
Butanes (total) 72 0 3.1 6.0 9.0 11.9 12.1
Pentanes plus 37 0 1.6 3.1 4.8 6.4 6.5
Total "Plant Products” in
"~ Well Stream - Gallons -
Propane 1428 0 85 195 359 563 766 983
Duisnes (Lovialy ’ ) 963 u 54 119 21z 323 4306 264
Pentanes plus 7704 0 233 442 661 863 1023 1173

*Primary separator at 490 psig and 78°F.; second stage separator at 70 psig and 75°F.; and stock tank at 70°F.,
except 1300 psig well stream where primary separator is at 200 psig and 78°F.

ﬂ.unln-.Mumm-nhﬂu-&-nm-dmmm»m&uh-h—.m whase ascheni Ad

Care' Laberatonss. - lmu‘-o“.-l—’hu;.' - -u-ﬁuu and meabe '“uuuu—l—bh--.-—
e, o

then, or pealichisnass of say oil. gne u‘-“ﬂa“hm-ﬂ“-‘mh-ﬂ or sulied wpee.
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CORE LABORATORIES, tec.
Potrolowss Resorvoir Buginooring
DALLAS. TEXAS

Page 6 of 12

File RFL 79619

Well State 36 No. 1

Retrograde Condensation During Gas Depletion at 196°F.

Pressure Retrograde Liquid Volume
PSIG

Percent of Hydrocarbon Pore Space

35C18 Dew Point Pressure

: 0.0

5012 0.8
5008 1.4
4950 11.2
! “50 17.8
4700 23.7
4500 28.6
4300 32.9
3500 36.7
2800 37.0
2000 35.2
1300 32.5
700 : 29.7
0 24,5

Pomons

ZISpoitics vi eiv ©S5iv mesildual Liquid » ,

API Gravity @ 60°F. 43.6 {

Specific gravity @ 60/60°F. 0.8080
Molecular weight - 181
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CORE L.ABORATleES INC.
Petmleum Reservoir E’lgimn"'g P_cg' ”: 7%1‘ 12
DALLAS, TEXAS File
DEVIATION FACTOR Z OF WELL STREAM DURING DEPLETION AT 198°F,
Company GETTY 0OIL COMPANY Formation WOLFCAAMP
Well ___ STATE 38 NG, 1 County____LEA
Field ___ MILDCAT State ._____NEY MEXICH
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COBE | ARORATORIES, INC.
Petroleum Reservoir Engineering Page 18 d'_—l'a—'

DALLAS, TEXAS File_ _RFL 79019
CUMULATIVE RECOVERY DURING DEPLETION

Company GEITY OIL COMPANY Formation YOLFCAAMP
Well ___ STATE 36 NO, 1 County __LEA
Field WILDCAT State ___ NEW MEXI[CO
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DALLAS, TEXAS File_._Kth 790i%

CUMULATIVE RECOVERY-PLANT PRODUCTS IN WELLSTREAM

Company GEITY OIL COMPANY Formation YOLFCAAMP
Well ___ STATE 36 NQ. 1 County __LEA
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CORE LABORATORIES, INC. Page 12 o 12
Petroleum Reservoir Engineering .
DALLAS, TEXAS File____RFL 79619

Retrograde Liquid Accumulation During Depletion at 196°F.

: Company __Getty 0il Company Formation __Nolfcamp
1 Well State 36 No. 1 County Lea
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Getty Oll Company

Midland, Texas :
March 21, 1980

e T

‘é TO: MR. J. E. EAKIN
FROM: JIM VARNON

SURTIRCT: GETTY 36 STATE com. WELL NO. 1 (WOLFCAMP)
PRESSURE BUILDUP (2/26-29/80} AND PVI ANALYSIS

Attached is an analysis of pressure and PVT data. The wealth
of data for this well makes it possible to accurately predict
reservoir performance. The current pressure test confirms the
limited reservoir size shown by an earlier pressure test in
September 1979. Summary of the analysis is:

Original Pressure € 7/4/79

Pressure & 2/29/80

Transmissibility (kh)

Skin Factor -

Pressure Drawdown (P - Pyuf — APgkipn)
Original Separator Gas Reserves

M%o&’ﬁr without surface compression
g

7255 'psl -

4600 psi o+ nack M”
288 md-ft

+17

193 psi 601-3““‘L‘"‘/1“1/
2.46 7250 o ﬂ)“

HLeronto o . with surface compression 2.73 BCF 2o7s
iginal Condensate Reserves
without surface compression = 147 MSTB 18,970 htesuin
with surface ccmpression ) = 151 MSTB 19.4%e h*4’“”L7’
&#ﬂaxnaL.
The large skin factor is caused by t rrow perfokra d interval

and could be eliminated at any time, The small pressure drawdown
results from large reservoir kh and low production rate (2200 mcfpd),
and shows that the rate could be increased two or three-fold with

no expected effect on ultimate recovery.

Recovery factors are 80% for gas and 19% for condensate. Liquid
vield has dropped from 230 STB/MMCF to 125 and it will continue
to drop sharply to below 50. Pressure maintenance is probably
not feasible and becomes less feasible as liquids dropout in
the reservoir.

Reserves listed above assume that the well will never produce water,
that the skin will be removed by workover, and that retr

- et e ey

liquid is nonmobllf. o « ﬁ ;_ j“*iff?ii"
((90/6,.}-‘1; ' i
b . -
Jim Varnonécco’* 8 e 2
JEV:slw _ e Sanaitaad
Attach.

cc: Mr. H. W. Terry
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2 3/8", N-80 Brd tbhg.

5-20' blast joints

3 11/16" x 26" x 1.81°

"ER" tbg.

Recegtacle w/l. 87' BFC

[ A

3 1/2' x 6' mill-out

BEFORE EXAMINER NUTTER
IL CONSERVATION DivigioN

LEA GRANLX , INCAY rRsaswas

7

L
2 3/8" x 10' pup joint

EXHIDIT MO, 2 i
BCASENO._LBeS 5

b U, YA 30 ¥ 40"

w/3 yds. Ready-Mix

T s Iy ANA e 4/\
A 50 4 wOwn, n—3';
€ 1100'. Circulate
17 sxs to surface

9 5/8",36#, S-80 &
X-55 at 5502°'.
Circuiate iy s=xs
cement surface

2 3/8", N-80 8rd tbyg:

Baker Model "AL~5"
Dual pkr. at 10,505
w/2 3/8" x 1.81"
Model "F" nipple
Liner top at 10,815°
Sqgueezed w/100 sxs

7", 26% N-80 & S-95
€ 11,114', Cement
top by Worth Well
Temp. at 3570°.

Wolfcamp perfs.
11,320-11,335"

Baker Model “DB"
pkr. 8 12,000°

Morrow perfs.
12,940-12,950"

Plug back TD 13,266"'

4 1/2" 11.6# s-95 @
13,349"



DAILY TEST DATA
Ty "36" STATE COM. WELL NO. 1
: OLFCAMP

v
Condensate Gas . o YIFLD
| veek of Bbls. gaeE) O (esLs./eCh)
- ug. 27 750 3.82 196.33
Sep. 3 700 3.32 -210.84
sep. 10 © 590 2.98 197.98
sep. 17 685 - 2.80 244.64
Sep. Z4é 20 2.80. 221.42
oct. 1 645 2.86 225.52
oct. 8 620 2.77 223.82
—— oct. 15 600 2.59 231.66 _
: oct. 22 <90 2.42 243.80
oct. 29 515 2.14 2£0.65 ’
Mov. 5 518 2.3 225.21
. Yov. 12 475 2.2 ‘ 215.91
Nov. 19 455 2.11 215.63
Nov. 26 458 . 2.12 216.03
Dec. 3 435 2.18 199.54
0 | 42 2.09 211.48
J tec. 17 445 2.06 216.02
- 1_ Dec. 24 105 2.1° 180,95
' - pec. 31 380 2.1 1180.95
= Jan. 7 360 2.12 169.81
Jan. 14 470 3,190 147.34
P : . Jan. 21 341 2.192 155.57
e Jan. 28 336 2.274 - 147.76 . o
7 - 313 2.258 138.62 '
- Feb. 11 292 ~ 2.132 130 9F
Feb. 18 295 2.7 ©139.75

Feb. 25 274 2.202 124.43
260 2.077 125.18
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GETTY 36 STATE OOM. NO. 1 - WOLFCAMP
PRODUCTION DATA
i August, 79 4,864 19,492
Sept., 79 16,150 | 74,619
oct., 79 17,660 76,388
s, 70 13.439 61,611
Dec., 79 12,244 64,464
Jan., 80 10,412 64,131 =
Feb., 80 7,489 _57,200* ‘ LR
Total 82,258 417,905 . |
N
wWell was opened~a.fter buildup at 11 a.m. on February 29, 1980. Hence, total
estimated production through Febxuary is approximately the production prior ;
to the start of the buildup.
i
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JARREL SeRVICES] TNG:

R NUTTER

e 1 IR AVALS
POST OFFICE BOX 1634 ProNE sosiier. @ CONGERVATION DIVIS 10N
HOBBS. NEW MEXICO 88240 f“ EXHIBIT NO. ‘I

i

CASEING._ B 6S

WELL: Getty 36 State Com. No. 1 FIELD: i -

COMPANY: Getty 0il Company

CHRONOLOGICAL PRESSURE DATA

ELASPED TIME SURFACE PRESSURE BHP @ (-7636 -)
DATE STATUS OF WELL TYME ume, Ty, RO cee 10425 11323°'PSIS
1980
2/26 Flowing. Run Flowing
Gradient w/Tandemx
Bombs & Set Bombs
off @ 10485" 10:30 AM O 00 2346 PKR 3840 3963
Shut in 11:00 0 30 2346 - 3840 3963
" 11:03 ° ~ 0 03 - - 4045 4408
" 11:06 0 06 - - 4154 4517
" 11:09 0 Y + 1 T - 4179 4542
a 11:12 0 12 - - 4186 4549
" 11:15 0 15 - - 4192 4555
" 11:20 0 20 - - 4192 4555
" 11:25 0 25 - - 4192 4555
" 11:30 o 30 - - 4192 4555
" . 11:45 0 45 - - 4192 4555
= . 12:00 N 1 00 - - 4192 4555
" 1:00 PM 2 o - - 4199 4562
" 2:00 3 00 - - 4205 4568
” 3:00 4 00 - ‘ - 4205 4568
- 4:00 5 00 - - 4205 4568
" . 5:00 6 00 - - 4212 2575
" 6:00 7 00 - - 4212 4575
" 7:00 8 00 - - 4212 4575
" 8:00 9 00 - - 4218 4581
" $:00 10 00 - - 4218 4581
" 10:00 11 00 - - 4218 © 4581
"o 11:00 12 00 - - 4218 4581
" 12:00 MN 13 00 - - 4218 4581
" $1:00 AN 13 SC - - - 4218 " 4581
"o 2:00 15 00 - - 4218 - 4531
" 3:00 16 00 - - 4218 4581
" 4:00 17 00 - - 4218 4581
" 5:00 18 00 - - 4218 4581
"o 6:00 19 00 - - 4218 4581
" 7:00 20 00 - - 4218 4581
" | 8:00 21 00 - - 4218 4581
" ‘ 9:00 22 Go - .- 4218 4581
" 10:00 - 23 00 - - 4218 4581
" 11:00 24 00 - - 4218 4581
" 12:00 N 25 00 - - 4218 4581
- 1:00 P 26 - 00 - - 4224 4587
" 2:00 C27 00 - - 4224 4587
" 3:00 28 00 - - 4224 4587
" 4:00

29 00 - - 4224 4587

e e s T bt =
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- WELL: Getty 36 State Com, No, 1
A

b et g e, 4 R S fme 0 Bt

. PAGE:
—2— ELASPED TIME SURFACE PRESSURE BHF @ {_7636 )
DATE STATUS OF WELL TIME HRS. MIN, TBG CSG 10485" 11328'PS
shut in 5:00 30 00 - - 4224 4587
" 6:00 31 00 - - 4224 4587
" : 7:00 32 00 - - 4224 4587
" 3:00 33 00 - - 4224 4587
" 9:00 34 00 - - 4224 4587
" 10:00 35 00 - - - 4224 4587
W 11:00 36 00 - - 4224 4587
" 12:00 MN 37 00 - - 4224 2527
2/28 , " 100 2= Z2 S - ' - 3224 - _557
. # 2:00 39 . 00 - - 4224 4587
" 3:00 40 00 - | - 4224 4587
" 4:00 41 00 - - 4231 4594
" 5:00 42 00 - - 4231 4594
3l 6:00 43 00 - - 4231 4594
" 7:00 44 00 - - 4231 4594
" 8:00 45 00 - - 4231 4594
" 9:00 46 00 - « - 4231 4594
" 10:00 47 00 - - 4231 4594
" 11:00 48 00 - - 4231 4594
" 12:00 N 49 00 - - 4231 4594
" 1:00 PM 50 00 - - 4231 4594
" 2:00 51 00 - - 4231 4594
L 3:00 52 00 - - 4231 4594
" 4:00 53 00 - : - 4231 4594
" 5:00 54 00 - - 42371 4594
" 6:00 55 00 - - 4231 4594
" 7:00 56 00 - - 4231 4594
" 8:00 57 00 - - 4231 4594
" a:00 52 0 - - 4231 4594
" 10:00 59 00 - - 4237 4600
o '11:00 60 00 - - 4237 4600
o 12:00 MN 61 00 C - - 4237 4600
2/29 " 1:00 AM 62 - 00 ~ - 4237 4600
" 2:00 63 00 - - 4237 4500
" 3:00 64 00 - - 4237 46Q0
" 4:00 65 00 - - 4237 4600
" . 5:00 66 00 - - . 4237 . 4600 -
. 600 57 v - - 4237 4600
" : 7:00 68 00 - ) - 4237 4600
.- 8:00 69 00 - - 4237 4600
" 9:00 70 00 - - 4237 4600
" 10:00 71 00 - - 4237 4600
Fished Bombs & Run
Static Gradient 11:00 72 00 2731 - 4237 4600




OPERATOR

JARREL SERVICES, INC.

POST OFFICE BOX 1854

PHONES 505 393-5398 — 3938274

HOBBS, NEW MEXICO 88240

Getty 0il Company

BOTTOM HCLE PRESSURE RECORD

FIELD

Undesignated

FORMATIO

LEASE _Getty 36 State Com  WELL #1 .
STATE_New Mexico _

COUNTY

N

Wolfcamp

Pressure

Lea

DATE

Feb,

26,

1980

Status

Flowing

TIME_8:00 AM

2346 _ -
2558
2859 .

13208 .

Test Depth
Time S. L.

Tuh Drag,

10485

. 106

Gradient

n .. . .- )
P DEts == ¢ 18425 224 .i4S
- .
Tas, Prec, Tzl BUDchanss o 11328 {78248} 29483 & == (.128) :
Elev. 3692'KR-23  Fluidtop __Flowing ’
Datum _(-7636) ** Watertop * EXTRAPOLATED PRESSURE
= - ;
I
- o *%* MIDPOINT OF CASING PERFORATIONS :
icmp. @ 174 F Run by IS1 _#21
«. Cal.No.__A13676N Chart No. 1 -
-~ 1
i - Pressuze :
. , . -
L. c - 1000 * ~ 2000 3000 4000
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DICTZAEN CORPCRATION

o

MADE IN ;0.4
JARREL SERVICES, INC.

SCMI-LDOARITHMIC
3 CYCLEE X 10 DIVISIONS PER INCH

NO. 340R-L310 DIETIOEN GRAPH PAPER

]
U

-

s

e

— i
9

3
]

et ——

N o9
HIITEH

4%—-0—‘

(S

- g 4

120
it

oY AIgeE FTIRI IO

Lo IO

hd

.

- $—3

18

ot

HERS SN
i
‘

¥

i
+

|

@
T
1
1

-+

S aRaaiil

1K

b

HH

. 41
: T
1

-

SEQEERYIJITIIH N HAY

4444

4

JDY S S 15 e

T
o

Il
T
€

{
¥
ot

HUED

t
)

ar

L e

|-

S

1
1

LEES!
ok

rx:‘

[

T
_Hf:

il

T1

3

\
4
t

SERESY
e

HTt

N Bt B

" TIME IN HOURS

i
IBuN

L ddd

ey

i

v~4

-4

b
ase

o N 0 ¢ -

B 7Y DR N I
Sovdivedesd
!

;!AA‘..:.

altrtitfn:

F=3
91

|

o

i

I8

r
!

fe- -
o d e b bgy

dar ol i

YT AT

iti luﬁHTlﬁ.'l

110101.' :

1 .‘o

-

30




CRREE TR Ve < o
e TTTY T - -

e
J

v~ Agmeny -3 I.....o - . » .
T s T a8
L . BT i 3 - i s \
- NESSEE= S F= == Het W
L] t =1 &.I +
v H e 4 =3 B
N B2 ; 3 EE 3. -
2 as < 13T It o R = =t
12 pb s ¥ 4 - .
i s o - = g Py = Y - hl !
s b g H 10 e ;
s - 34 T
Rt moes - o . TEECEEEE
I3 _ o I o B o BN o
sl 41 44 {4 -+
N JapEEm SR = IS R
- D & -1 B o Lo L
- 3= - -
= S = 439 mmm .
sk v+ [ PP S . P
- - -t
a e g 4 -
- . : =1 {= .
. 2% . o - i
- ! )} TS T ] .- By
A+ ] Z 0 4 o MR I . o
2 i 1 T ! )
[ 44 ‘ 1 - L 0 VN | Ve e
LA » t - — . .- e + —
N } ) “ B R . T R
-t i , 1 o1
z 1 N ! T : i 3
] 1 Y | _ n i
£ ¥ ]
< ¢ A 1] X :
T . I : 4 !
v gi T - 2 ._
[SEKY 2 P
” i H —== = =: S o
S s H== = SZEE : 5
® 2 =4 R = !
. " m - - bt r.mvu!
T ftand [
; = . _ §aEs
b ! =
] . b} ; — ] '
. ) )] 1] . !
- i T 1 .
a Aen -4 3 + .
. = =3 ,Jm_, K
=0 1= .
I e o B
llmW =

IRE B
PR

T

N
SRases

e

i

1

¥
N

i

1
5
8

+H

+
- L

.

il

1l

)

'Y

Ll

a

+ —
. Pt G N S, - C e
e 15 - , L :
. . et i ] N
z . = : 1. Rl REA ! .
g g 3 B punins BN B
<.+ o ] ; e N
g H g \ L
4 - \” + . < L = N
o ] R . o
Ld @0 1 = = =g
o u ° iﬁ =S3ma 313t ] -
“m (a) = = =
v L 1 ES + 1 o
ze w : 1 — - =t 1 Y
] > : T 45 = = SN =
[ ] —3 ~+ 1 e 54 VRO ST R v SERER
= : B G R S e e oo e s s ot SYEIC ot B
m 3 ﬂl;«. -3 3 == T ; v w ve— -~ -
e 3 ot S . sl :
0 1 RS i { = : SR ;
Py e : o Lo
] < e b+ f - . 3 gt ot .-
b ° - 44 : IR 3
i L1 le D 04 g v b R m
4 st T ]
: SEES 5 i TEr il = P
, i ] EERUSERITIENS N -
; e 1 - =EERSE ]
: . == T
Uf P! N 0 S G G gy stin S m
] T 1 = S :
i T i3 e o m
[ [ . —— .
v g A 1 - . H
¢ I e a0 {1 T S
. u 2 v I X P I N
1 z ' ‘ —4—t RPN gl B Y ‘ML - .
1 L] -] L - ad ER - -
< & » . _ ] 1 X ‘
0 P - T+ F R :
Gml Tt - N % v
. 3% T ; . A 4 _
. uwh@ ! - RS 1 - '
' BE® ; R ! : /
AW - J | { 4 lh >4 -
. ...mu ; T I #
- 85 1 = - e E == T
Y -~ s = - == = t : B
i o3f £ = == = _ L. =
- lux . . = e = === ==k 35
;* u g - == 3 == ZzERe 3 85 i 8
.\‘ =3 - ¢ 1]
- . pS me
. L] 3  E EE SRR

b




S JARREL SERVICES, INC.

POST OFFICE BOX 1884 PHONES 505 393-5398 — 393-8274

HOBBS, NEW MEXICO 88280

OPERATOR __ Getty 0I1 Company BOTTCOM HOLE PRESSURE RECORD
FIELD Undesignated

FORMATION __Wolfcamp ‘| Depth Pressure Gradient
“LEASE __Getty 36 State Com  WELL #t 0 2731 A -
COUNTY Lea STATE_ New Mexicao 2000 2874 .072
DATE. Feb. 29, 1980 TIME_11:00r AM 4000 3020 .073
Status shut in 6000 " 3168 - .074
Test Depth 10485 8000 3318 .075 -
: Time S.l. _72 hrs. _Last test date 2/4/29 10000 4028 .355"
" TubPres. 2731 BHPlasttest __7057 @ 10450' | 10485 4237 .431
i i Cas.Pres. pkr  BHPchange 24574 loss 11328 (-7636) 4600 * *» (.431)

 Datum Ao2838] ae_ Watertn . “a000- * EXTRAPOLATED PRESSURE

" Temp. @ _174°F Run by 1ST_#16 . ** MIDPOINT OF CASING PERFORATIONS

Cal. No.__A13676N _ Chart No. 2 -

e Pressure »
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Keservoir Fluid Study
for
GETTY OIL COMPANY

State 36 No. 1 Well
Wildcat
Lea County, New Mexico




ST Nge

7 S el e O e

PR S A # & I T

CORE LABORATORIES, Inc.
Pesrolesm Reservoir Emgraeermy

DALLAS. TEXAS 78207
-January 23, 198C

RESERVOIR FLUID DIVISION

Getty 011 Company
P.0. Box 730
Hobbs, NM 82240

Attention: Mr., Peter Botes

Subject: Reservoir Fluid Study
State 36 No. 1 Well
Wildcat
Lea County, New Mexico
Our File Number: RFL 79619

Gentlemen:

Duplicate samples of separator gas and separator liguld were collected from
the subject well by Tefteller, Inc. on September 9, 1979. These samplec
were forwarded to our Dallas laboratory for use in a reservoir fluid study,
the results of which are presented on the following pages.

Upon arrival in the laboratory, the separator gas was analyzed through
heptanse nlus using chromstography, while the separator liquid was also
analyzed through heptanes plus using low temperature fraciicual distillatrion
equipment aslong with chromatography. After the separator gas flow rate was
corrected using factors which are shown on page one, the producing gas-
liquid ratio was calculated to be 4438 cubic feet of separator gas at 15.025
psia and 60°F. per barrel of stock tank liquid at 60°F., In the laboratory,
it was determined that this was the equivalent of 3588 standard cubic feet
of separator gas per barrel of separator liquid at 490 psig and 78°F. The 5
measured compositions of the separator products were used in conjunction
with this producing gas-liquid ratio to calculate the composition of the
_vroducing well stream material. These compositions are shown on page two.
In the laporacu.y, 22 ~~r=37=far sroducts were physically recombined to
this producing gas-liquid ratio for use in the entire rescivuii fiuig ociwdy.

s A omanarm N

A portion of the reservoir fluid was charged to a high pressure visual cell
and heated to the reservoir temperature of 196°F. During constant composition
expansion pressure-volume relations performed at this tcmperature, the

fluid existed as a BWM psig at which
pressure a retrograde dew point was observed. A comparison of this dew

point pressure to the reservoir pressure, 6846 psig, measured on September

12, 1979 indicates that the fluid currently exists in the reservoir im an

undersaturated condition. The results of the pressure-volume relation
measurements are shown on page three.

O s A i im0
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Getty 01l Company : Page Two
State 36 No. 1 Well

The sample {n the cell was repressured to a single-phase condition after
which it was subjected to a constant volume depletion. After the sample
volume was established at the dew point pressure, the sample was subjected

to a series of pressure expansions and constant pressure dfeplacemantz =ith
sazh dizglgcoment teiminating at the original sample volume at the dew

point pressure. During each of these displacements, the volume of retrograde
1iquid accumulation was monitored. These data, which are reported on pages
six and twelve, show that the maximum accumulation of liquid is approximately
37.1 percent of the hydrocarbon pore space occurring at approximately 3150
psig. The liquid saturation at atmospheric pressure and 196°F. was 24.5
percent of the hydrocarbon pore space.

A larger volume of the reservoir fluid was once again charged to a bigger

high pressure cell heated to 196°F. where the constant volume depletion was
repeated. During this particular depletion, the equilibrium gas phase at

each of the depletion pressure levels was charged to low temperature fractional
distillation equipment where along with chromatography its composition was
measured. Also determined was the volumetric production of the vapor

phase from pressure to pressure where the various deviation factor z were
measured down to 700 psig. A summary of these volumetric and compositional
data is reported on page four.

The above compositions and volumetric data were used in conjunction wieh
published equilibrium rotis Jata to calculate the surface recoveries that
may be expected as the reservoir pressure declines. These calculations
were performed on the basis of one million standard cubic feet of reservoir
fluid inplace at the dew point pressure, 5018 psig and 196°F. Assumed in -
these calculations was a plant efficiency of 100 percent. These volumetric
data are reported in tabular form on page five.

We wish to thank Getty 0i1l Company for this opportunity to be of service.
If you should have any questions regarding these data or we can be of further
aseistance, please do not hesitate to contact us.

Very truly yours,

CORE LABORATORIES, INC.

P. L. Mos®ks, Manager
PLM:FBV:bt Reservoir Fluid Analysis
6 cc: Addressee

1 cc: Mr. Jim Eakin
Getty 01l Co.
P.0. Box 1231
Midland, TX 79702
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Company Getty 0il Company Date Sampled September 9.  107¢
Well Statzs 28 Ho. i County Lea
Fleld Wildcat State New Mexico
FORMATION CHARACTERISTICS
Formation Name wolfcamp
Date First Well Completed July 2 » 1979
Original Res Pressure ¥7255  PSIG @ 11328 Ft.
Original Produced Gas-Liquid Ratio 5082 SCF/Bbl
Production Rate 752 Bbls/Day
Separator Pressure and Temperature . PSIG °F.
Liquid Gravity at 60°F. 49,7 °API
Datum 7636 Ft. Subsea
WELL CHARACTERISTICS
Elevation 3692 KB Ft.
Total Depth 13266 PBID Ft.
Producing Interval 11320-11335 Ft.
Tubire Size and Dopih 2~-3/8 In. to 10495 Ft.
Open Flow Potential 7.82 (Estimated) MMSCF/Day
Last Reseryoir Pressure v 6846 PSIG @ 11328 Ft.
Date September 12 , 1979
Reservoir Temperature 187%  °F, @ 10505 Ft.
Status of Well Flowing
Pressure Gauge . Amerada
SAMPLING CONDITIONS '
Flowing Tubing Pressure 3510 PSIG
Flowing Bottom Hole Pressure 6092 PSIG
Primary Separator Pressure 490 PSIG
Primary Separator Temperatura 78 °F.
Secondery Separator Pressure. PSIG
Secondary Separator Temperature _ °F.
Field Stock Tank Liquid Gravity 49,7 SAPI @ 60°F.
Primary Separator Gas Production Rate 2887 MSCF/Day
Pressure Base 15.025 PSIA
Temperature Base 60 °F.
Compressibility Factor (Fpy) 1.0477
Gas Gravity (Laboratory) 0.688
Gas Gravity Factor (Fg) 1.2056
Stock Tank Liquid Production Rate @ 60°F, 650.54 Bbls/Day
Primary Separator Gas/Stock Tank Liquid Ratio 4438 SCF/Bbl
or 225.33 Bbls/MMSCF
Sampied by T1
REMARKS:

*Temperature extrapolated to mid-point of perforation = 196°F.

Ine. and ita officors and

n—-uiy—-z.u—uxmmo:::unmm-ummu»ma
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File RFL 79619

wWell state 36 No. 1

Hydrocarbon Analyses of Separator Products_and Calculated Well Stream

Scparster 1iauid Separator Gas Well Strean
e ggggonent Mol Percent Mol Feicent oM Mol Percent GM
: Hydrogen Sulfide 0.00 0.00 0.00
Carbon Dioxide 0.00 0.12 0.10
Nitrogen 0.16 1.14 0.94
Methane ) 11.74 81.81 67.81
Ethane 8.81 10.87 2.964 10.46
Propane 9.7% 3.92 1.100 5.09 1.428
iso=-Butane 2.49 0.50 0.167 0.90 0.300 |
n-Butane 7.04 0.91 0.293 2.13 0.685
iso-Pentane 3.33 0.18 0.067 0.81 0.302
3 n-Pentane 3.83 0,18 0.067 0.91 0.336
e Hexanes 5.63 0.10 0.042 1.21 0.503 i'-
= Heptanes plus 47.18 0.27 0.125 9,64 6.563
100.00 100.00 4,825 100.00 10.117

A A

Progerties of Heptanes plus %
API gravity € 60°F. 44.5 i
specific gravity @ 60/60°F. 0.8041 0.802 !
Molecular weight 171 103 (assumed) 169 %
| |
B Calculated separator gas gravity (air-l.OOO) = 0,688 i
4 Calculated gross'heating value for separator gas = 1224 BTU |
per cubic foot of dry gas @ 15.025 psia and 60°F.
Primary separator gas coiiecic? @ 490  _psig and 78 °F. < .
Primary separator 11quid collected @ %50 psig aud 72 °F. ' S
Primary separator gas/separator 1iquid ratio 3588 SCF/Bbl @ 78°F.
Primary separator 1iquid/stock tank liquid ratio 1.237 Bbls @78°F/per Bbl @60°F.
{ Primary separator gas/well stream ratio 800.17 MSCF /MMSCF
Stock tank 1iquid/well stream ratio 180-30 Bbls/MMSCF
&
: Thess enelysss. abutrimnwﬂuh.lu‘i-dcn|ﬁ-ﬂuhulnd-udﬂ-uﬂhdbrﬁndbﬂtowhu|udﬁruﬁu-adahnumlwduuuﬂ-
%ﬁmﬂw. interpretat wadwww&_uw&dmwhkln.(-nm..dmw);hg
g ore .M-ﬂ-u‘oﬂmﬂm.n“nmm ahnnmnw_vaume,mw
- mawdmﬂnyal.pamwnuw—n‘hm-vnﬁﬁw .
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File RFL 79619

Well State 36 No. 1

Pressure-Volume Relations of Reservoir Fluid at 196°F.
(Constant Composition Expansion)

Pressure Relative Deviation Factor
PSIG Nolume z
8000 D.8946 1.482
7630 0.0034 1.427
7255 Original Reservoir Pressure 0.9115 1.369(1)
7100 0.9172 1,348
6700 0.9291 1.289
6300 0.9421 1.229
6000 0.953z 1.185
5700 0.9655 1.140
5450 0.9769 1.103
5300 0.9843 1.081
5150 0.9929 1.060
5050 0.9974 1.044
5018 Dew Point Pressure 1.0000 1.040(2)
5008 1.0006
4950 1.0049
4850 1.0119
4700 1.0240
LE00 1.0422
4250 1.G6687
3950 1.1089
3500 1.1860
3000 ’ 1.3198
2500 1.5253
2000 "1.8695
1600 2.3295
1300 2.8763
1000 3.7825

(1) Gas expansion factor = 1,572 MSCF/Bbl,
(2) Gas expansion factor = 1.433 MSCF/Bbl.

P T
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CORE LABORATORIES, IncC.
Peirolenm Reservow Engineermg
DALLAS. TEXAS Page 4 of 12 ]
File RFL 79619
Well  Stare 36 No. 1 ‘_
Danlatisg Siudy gt i907F.
ﬂzﬂroqgrbon Analyses of Produced Well Stream — Mol Percent )
- Reservoir Pressure - PSIG ‘_
5018 4300 3600 2800 2000 1300 700 700%*
onent - - -_— —_— —_— ——
Carbon Dioxide 0.10 ¢.10 0.10 0.10 0.11 0.12 0.14 0.04
Nitrogen 0.94 1.12 1.19 1.20 1.15 1.08 1.03 0.05
Methane 67.81 73.54 76.22 78.13 78.75 78,34 75.34 14.37
Ethane 10.46 10.44 10.41 10,34 10.66 11.10 12.23 7.27
Propane 5.09 4.80 4.57 4,40 4,42 4,66 5.70 7.16
iso-Butane 0.990 0.80 0.73 0.67 0.66 0.71 0.94 2.12
n-Butane 2.13 1.84 1.62 1.47 1.41 1.52 1.97 5.21
iso-Pentane 0.81 0.68 0.59 0.52 0.48 0.48 0.54 2.56
n~Pentane 0.91 0.74 0.63 0.54 ) 0.49 0.49 0.56 2,87
Hexanes 1.21 0.81 0.57 0.42 0.34 0.33 0.40 5.87
Heptanes plus ® 9.64 5.13 3.37 2,21 1.53 1.17 1.15 52.48 -
100,00 100.00 100,00 100.00 100 00 108,28  1CC.CO 105.00 '
Molecular weight of heptenss plus 169 133 124 115 ' 109 106 107 180
Specific gravity cf heptanes plus 0.801 0.777 0.770 0.759 . 0.752 0.749 0.750 0.808
Deviation Factor - Z '
Equilibrium gas 1.040 0.911 0. 845 0. 820 0.847 0.888 0.935
Two~phase 1.040 0.952 0.878 0.812 0.752 0.682 0.559
¥ell Stream produced-
Cwm)ative percent of initial 10.000 6.304 14,855 28.142 44,651 60.178 73.736
GPM from Smooth Compositions
Propane plus 10.117 5.906 4,489 3.580 3.131 3,066 3.650
Butanes plus _ 8.689 4,559 3.207 2,345 1.891 1.758 2.051
Pentanes plus 7.704 3.701 2,443 1.650 1.218 1.032 1.105

#Composition of equilibrium 1liquid phase.

Thase o.--u‘l-;:u mwum-n“u“nmn“wuwdzm%h-u':‘“‘l:"“ fasive sand “—*u:l:
Cvuhi—;u-sln.: -.m::d 2ty and mile B WRrVORLy oF rupresenistiens the pradustivity. gougne spwia-

)
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CORE LABORATORIES, Inc.
Pesroleum Reierva:r Engineesmg
DALLAS. TEXAS Page 5 of 12
2 ) Fila REL. 724102
Well State 36 No. 1 45
Calculated Cumulative Recovery During Depletion ]
Cumulative Recovery per Initial Reservoir Pressure - PSIG ]
MMSCF of Original Fluid in Place 5018 4300 3600 2800 2000 1300 700
Well Stresm -~ MSCF | 1000 0 63.04 148.55 281.42 446.51 601.78 737.36
Normal Temperature Separation*
Stock Tank Liquid - Barrels 189.70 0 5.58 10.36 15.01 18.90 21.09
Primary separator gas—MSCF 789.49 0 55.38 133,93 259,64 418,40 571.04
Second stage gas — MSCF 45,62 0 1.70 3.25 4.86 6.31 6.46
Stock tank gas - MSCF 26.80 0 1.10 2.13 3.23 4,24 4.55
2 Total "Plant Products™ in ]
. Primary Separator Gas - Gallons :
2 Propane 833 0 62 151 293 478 676 .
: Butanes (total) 342 0 27 68 134 221 326 .
2 Pentanes plus 185 0 15 37 75 125 200 -
. E
Total "Plant Products” in 3
- Second Stage Separator Gas—Gallonms :
& Propane ‘ 161 0 6.3 12.1 18.1 23.6 24.0 E
8 Butanes {(total) 72 0 3.1 6.0 9.0 11.9 12.1 :
. Total "Plant Products” in
Well Stream - Gallons
Propane o 1428 0 85 195 359 563 766
Butanes (total) 985 0 S4 119 212 323 436
Pentanes plus 7704 0 233 442 661 863 1023

#Primary separator at 490 psig and 78°F.; second stage separator at 70 psig and 75°F.; and stock tank at 70°F.,
except 130C psig well stream where primary separator is at 200 psig and 78°F.
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Well State 36 No. 1

Retrograde Condensation During Gas Depletion at 196°F.

Retrograde Liquid Volume
Perce st of Hydrocarbon Pore Space

Pregsure 0.0
0.8
1.4

17.8 : R 3

23.7 R

28.6

32.9 e '

36.7 i S
35.2 % B

32.5 ‘ 3

24,5 ‘ : '

it e el v

Properties of Zero PSIG Residual Liquid | o

API Gravity € 60°F. : 43.6
Specific gravity € 60/60°F 0.8080
Molecular weight 181

J

o
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CORE LABORATORIES, INC. Page 8 of 12 ' | '
Petroleur.: Reservoir Engineering ) RFL 70810
DALLAS, TEXAS File
DEVIATION FACTOR Z OF WELL STREAM DURING DEPLETION AT 198°F.
Company GETTY OIL COMPANY Formation WOLFCAAMP .
Well ____STATE 36 NO. 1 County ___LEA
l Field_ WIIDCAT State ____ NEW MEXICD
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CORE LABORATORIES, INC.
Petroleumn Reservosir Engmnn';.g P ugo 8 of 12
DALLAS, TEXAS File RFL 709618

VOLUME OF WELL STREAM PRODUCED DURING DEPLETION

Company GETTY QIL COMPANY Formation YOLFCAAMP
Field YILOCAT State NEY MEXICO
5 -
\
[+0
1L i i:;
- = [’4)
! a; : I L
°
£
el
o
a
>
»
)
<
‘r
8 1082 e 2000 4800 5988 8682

PRESSUREs POUNDS PER SQUARE INCH GAUGE



ORE LABORATORIES, INC. 12 12
T Petroleum Reservoir Enginoerng Page o
DALLAS, TEXAS Pﬂ‘———mmg._

CUMULATIVE RECOVERY DURING DEPLETION

STUCK TANK LIGUID ~ BARRELS PER MMSCF OF ORIGINAL FLUID

Company GETTY OIL COMPANY Formation ¥0LECAANP
Well ____STATE 26 NO, 1 County __LEA
Field ___ WILDCAT State NEY_ MEXICO
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CORE LABORATORIES, INC.
Petroleum Reservoir Engineering P-aﬁ’ —11 of 12
DALLAS, TEXAS File_ RFL 796189

CUMULATIVE RECOVERY-PLANT FTJDUCTS IN WELLSTREAM

Well ___ STATE 36 NO. 1 County __LEA
Field___ WILDCAT State NEMW MEXICD
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\
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INTER-OFFICE CORRESPONDENCE
Getty Oil Company

Midland, Texas i
March 21, 1980 %

TO: - MR. J. E. EAKIN
FROM: JIM VERNON

SUBJECT: GETTY 36 STATE COM. WELL NO. 1 (WOLFCAMP)
PRESSURE BUILDUP (2/26-29/80) ANC PVT ANALYSIS

Attached is an analysis of pressure and PVT data. The wealth
of data for this well makes it possible to accurately predict
reservoir performance. The current pressure test confirms the
limited reservoir size shown by an earlier pressure test in
September 1979. Summary of the analysis is:

Original Pressure @ 7/4/79 = 7255 psi

Pressure € 2/29/9¢C = 4600 psi

Transmissibility (kh) = 288 md-ft

Skin Factor = +17 :

Pressure Drawdown (P - Pyf = &Pgkin) = 193 psi

Original Separator Gas Reserves i
without surface compression = 2,46 BCF ;
with surface compression = 2.73 BCF i

Original Condensate Reserves !
without surface compression = 147 MSTB ‘
with surface compression = 151 MSTB

The large skin factor is caused by the narrow perforated interval
and could be eliminated at any time. The small pressure drawdown
results from large reservoir kh and low production rate (2200 mcfpd),
and shows that the rate could be increased two or three-fold with

no expected effect on ultimate recovery.

Reccvery factors are 80% Tor gas and 19% for condensate. Liquid
vizld Las SQiopped 1rom 435U SEB/MMUT T 123 and it willi woatinue

to drop sharply to below 50. Pressure maintenance is probably : \
not feasible and becomes less feasible as liquids dropout in

the reservoir.

Reserves listed above assume that the well will never produce water,
that the skin will be removed by workover, and that retrograde
liquid is nonmobile.

JEV:slw
Attach.
cc: Mr. H. W. Terry
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2 3/8", N-80 8rd tbg. :
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5-2C' blast joints

3 11/16™ x 26' x 1.81°

'IERII tbg- ’ \\ N
Receptacle w/1.87' BFC )
Modeg "F" profile ) e

Y

3 1/2' x 6' mill-out
2 3/8" x 10' pup joint

|

et T
LS CapRE

NUTTER d

77 A

&V grhEw

w/3 yds. Ready-Mix

20",04% u-40 @ 40°

13 3/8", 48%, H~-40
@ 1100'. Circulate
17 sxs to surface

9 5/8",36#%, S-BO &
K-55 at 5502°'.
Circulate 125 sxs
cement surface

|
%

2 3/8", N-80 8rd tbg;

Baker Model "AL~-E"
Dual pkr. at 10,505'?
w/2 3/8" x 1.81"
Model “F" nipple
Liner top at 10,815°
Squeezed w/100 sxs

L ~Arfl ey DA e~ o OC
1 p £&O% INTOU O &7 s -
@ 11,114, Cement
top hy Worth Well

Temp. at 3570°'.

Wolfcamp perfs.
11,320-11,335°'

Baker Model "DB"
pkr. @ 12,000

Morrow perfs.
12,940-12,950"

Plug back TD 13,266
4 172" 11.6% s-95 @

13,349'
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DAILY TEST DATA
GETIY "36" STATE COM. WELL NO. 1

| WOLFCAMP
- Condensate Gas  _ CON. YIFID
; Week of Bbls. . (#CF) T (BBLS.ATF)
¥ Fug. 27 750 3.82 196.33
Sep. 3 700 3.32 ©210.84
Sem. 10 530 2.98 197.98 '
Sep. 17 685 2.80 244.64 )
Sep. 24 620 2.80 221.42
oct. 1 645 2.86 225.52
oct. 8 620 2.77 223.82 |
Cct. 15 600 2.59 231.66 .
Oct. 22 590 2.42 243.80
oct. 29 515 2.14 240.65
Nov. 5 518 2.3 225.21
Nov. 12 475 2.2 : 215.91
Nov. 19 455 2.11 215.63
Nov. 26 458 ' 2.12 216.03
Dec. 3 435 2.18 199,54
Dec. 18 442 2.09 211.48
Dec. 17 445 2.06 216.02
Dec. 24 . 195 2.1 189.25
Dec. 31 380 2.1 180.95
Jan. 7 360 2.12 169.81
Jan. 14 470 3.190 147.34
Jan. 21 341 2.192 155.57
Jan. 28 336 2.274 - 147.76
Feb. 4 313 2.258 138.62
Feb. 11 292 2.132 136.96
Feb. 18 295 2.117  139.75
Feb. 25 274 . 2.202 124.43
var. 3 260 2.077 125.18 o
T BEFORE EXAMINER NUTTER |
D QL oolen Y ATION DIEION )
: m__ EXIBIT RO B
’ 68 bs” |

CASE

ERE

nG.




R e .kmﬁr.&

oN LigIH¥3

NOISYAIT NO! <Z,_ nO

JOWN / 8188 GI3IA 2LYENIANOD

1979

. 050
VIR A R © 0o o ©
e oo 2 8 8 88 98 8
FF1T v P 7 v 11 ]
3
o g
a <
3
I
<
o g
-d b3
o . £
: /
._‘ «
o ! Y
a 7 .
o ¢ .\\V
\ ) m—— N.
)
5 S == :
< ’ tlllllJ
(> o sh *
o \\\ S
; M u
\
L od \l\'
. f
Q H .
-4 > |
'
J 2
“u ’ J
w # ) T :
= ( \
N . -
\ c.,
= S ol
W '
3 .
z <
< S @
Mm < .\\\\\\
Il \ -
© 2
0 (L]
]
> <
-
W
) 5
3
| 1 A d 1 ] 1 L1 1 B I N T
© © [+ (<3 Q ® © € N O © O w N O «
8 88 &8 8 & 8 8 3¢S S @ eoeciw oo

AVQ U3d 3LVENIONOD RI13HYVE

AYQ H3d SYD JONA

1980

3
{
;
!

e e - e




§
) Bt Ay b Rt

P—
GETTY 36 STATE QM. NO. 1 - WOLFCAMP
=
0 Angust, 79 4,864 19,492
"‘ Sept., 79 16,150 . 74,619
Oct., 79 17.660 75,309 | _
Nov., 79 13,439 61,611 ;
> Dec., 79 12,244 64,464 L
: Jan., 89 10,412 - 64,131
] Feb., 80 _7,489 57,200* g
Total 82,258 417,905 |
*estimated
Wellwasq:enedafterbuildupatlla.m.mf'ebmaryZQ, 1980. Hence, total
estimated production through February is approximately the production prior
to the start of the buildup.
i :
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T T R YD
J "BRCORE EXAMINER NUTTER
JARREL SERVBE 'y \a UNSER\:’KHO"\! DIVISION

POST OFFICE BOX 1634 PHONE 80 ;_Z;,us 39, EXHiBlT NO. ) ‘

HOBBE. NEW MEXICO 88240 f;z

-  casE NO._bReS
COMPANY: Getty 0il Company -

WELL: Getty 36 State Com, No. 1 FIELD: i -

CHRONOLOGICAL PRESSURE DATA

ELASPED TIME SURFACE PRESSURE BHP @ (-7636 ')
DATE STATUS OF WELL TINE HRS. MIN. TBG CSG 10485 11328 'PSIG
1880 -
2/26 Flowing. Run Flowing

—— &

Lraaicint w/Tandem

Bombs & Set Bombs

off & 10485’ 10:30 AM 0O 00 2346 PKR 3840 3963
Shut in 11:00 0 30 2346 - 3840 3963
" 11:03 0 03 - - 4045 4408
11:06 0 06 - = 4154 4517
11:09 0 + 09 - - - 4179 4542
11:12 0 12 - - 4186 4549
11:15 0 15 - - 4192 4555
11:20 0 20 - - 4192 4555
11:25 0 25 - - 4192 4555
11:30 0 30 - - 4192 4555
11:45 0 45 - - 4192 4555
12:00 N 1 00 - - 4192 4555
1:00 PM 2 00 - - 4199 4562
2:00 3 00 - - 4205 4568
3:00 4 * 00 - , - 4205 4568
4:00 5 00 - - 4205 4568
5:00 6 00 - - 4212 4575
6:00 7 00 - - 4212 4575
7:00 8 00 - - 4212 4575
8:00 9 00 ~ - 4218 45581
2:00 io 00 - - 4218 4581
'10:00 11 00 - - 4218 *© 4581
11:00 12 00 - - 4218 4581
12:00 MN 13 00 - - 4218 4581
1:00 AM 14 00 - - - 4218 4581
2:00 15 00 - - 4218 4581
3:00 16 00 - - 4218 1581
4:00 17 G - , « Ge1e 4581
S-00 i5 " uu - - 4218 4581
6:00 19 00 - - 4218 4581
7:00 20 00 - - 4218 4581
8:00 21 00 - - 4218 4581
9:00 22 00 - - 4218 4581
10:00 - 23 00 - - 4218 4581
11:00 24 00 - - 4218 4581
12:00 N 25 00 - - 4218 4581
1:00 PM 26 - 00 - - 4224 4587
2:00 27 00 - - 4224 4587
3:00 28 00 - -~ 4224 4587

4:00 29 00 - - 4224 4587

L TUPIEr P S




fad T PV P

N - WELL: Getty 36 State Com, No. 1
. PAGE: >
oo ELASPED TINE SURFACE PRESSURE BHP @ (_-7636 )
e, DATE STATUS OF WELL TIME HRS. MIN. TBG CSG 10485 11328'PS
. Shut in 5:00 30 00 - - 4224 4587
" 6:00 31 00 - - 4224 4587
" 7:00 32 0o - - 4224 4587
" 8:00 33 00 - - 4224 4587
" 5:00 34 00 - - 4224 4587
" 10:00 35 00 - - - 4224 4587
" 11:00 36 00 - - 4224 4587
" 12:00 MN 37 00 - - 4224 4587
2/28 " 1:00 AM 38 00 - ' - 4224 - 4587
. " 2:00 39 . 00 - - 4224 4587
" 3:G0 £ on - ) - 4224 4587
" 4:00 41 00 - - 4231 4594
" 5:00 42 00 - - 4231 4594
" 6:00 43 00 - : - 4231 4594
" 7:00 44 00 - - 4231 4594
" 8:00 45 00 - - 4231 4594
" 9:00 46 00 - .« - 4231 4584
" 10:00 47 00 - - 4231 4594
" 11:00 48 00 - - 4231 4594
" 12:00 N - 49 00 - - 4231 4594
” 1:00 PM 50 00 - - 4231 4594
" 2:00 51 00 - -~ 4231 4594
PR 3:00 52 00 - - 4231 4594
" 4:00 53 00 - - 4231 4594
" 5:00 54 00 - - 42371 4594
" 6:00 55 00 - - 4231 4594
o 7:00 56 00 - - 4231 4594
" 8:00 57 00 - - 4231 4594
" 9:00 58 00 - - 4231 4594
" 10:00 55 00 - - 4237 4600
" '11:00 60 00 - - 4237 4600
" 12;:00 MN 61 00 - - 4237 4600
2/29 & 1:00 AM 62 © 00 - - 4237 4600
" 2:00 63 00 - - 4237 4800
" 3:00 64 00 - - 4237 4600
” 4:00 65 00 - - 4237 4600
” 5:00 = 66 00 - ~ | 4237 4600
" 6:00 67 00 - - 4237 4600
" 7:00 68 00 - - 4237 4600
& 8:00 69 - 00 - - 4237 4600
" 9:00 o s - - 4237 4600
" 10:00 71 00 - - 4237 4800

Fished Bombs & Run )
Statiec Gradient 11:00 72 00 2731 - 4237 4600




LEASE _Getty 36 State Com  WELL# .| O 2346 _ -

COUNTY Lea STATE_New Mexico 2000 2558 .106
DATE___Feb, 26, 1980 TIME_8:00 AM 4000 2859 .151
Status Flowing 6000 " 3205 173
Test Depth __10485" 8000 3468 .132

S, T JARREL SERVICES, INC.
POST OFFICE BOX 1654 PHONES 505 393-5396 — 393-8274
HOBBS, NEW MEXICO 86240
OPERATOR_ Getty 0il Company BOTTOM HOLE PRESSURE RECORD
1

FORMATION Wolfcamp Depth Pressure Gradient
Tasb Danc DTAL

FIELD Undesignated
- TimeS. 1. - Lasi iest date - 10000 3769 .151

AWMU A AVD.

amest - FEE V] 3049 . 140

. Cas.Pres. __Dual  BHPchange = 11328 (-7636) 3963 * *« (.146)

Datum (-7636) *=* Watertop = *: s)lcgggiglnggDchESSUgERF RATIONS
Temp. @ _174°F ___ Runby ST #21 ASING FERKO .

iy Cal.No.___Al13576N Chart No. 1 .

i Pressure
o - 1000 ° ~ - 2000 ’ - 3000 - 4000
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NI JARREL SERVICES, INC.

POST OFFICE 80X 1854 PHONES 505 393-5398 — 393-8274

HOBBS, NEW MEXICO 85240

OPERATOR __ Getty 0I1 Company BOTTOM HOLE PRESSURE RECORD

FIELD ___ Undesignated
FORMATION __Wolfcamp | Depth Pressure Gradient
“LEASE __Getty 36 State Com  WELL #1 | 0 2731 A -
COUNTY Lea STATE_New Mexico 2000 2874 .072
DATE.____Feh. 29, 1980 TIME_11:000 AM 4000 3020 .073
Status shut in 6000 © 3168 .074
. TestDepth 10485 8000 3318 .075
s TFimeS.l. _72 hrs __Last test date 2/4/29 10000 4028 .355°
) TubPres. 2731  BHPlasttest ___2057 @ 10450° 10485 4237 .431
} i Cas. Pres. _PKR BHPchange ____ 2457# l.oss 11328 (-7636) 4600 * ** (.431)
Elev. _3692'¥B-23 Fluid top 8000° * EXTRAPOLATED PRESSURE :
L=7636} %+ a000* :
?:::@ S ;‘;’:;'ymp S1 g1 v *#* MIDPOINT OF CASING PERFORATIONS

Cai. iNo.__Al3n 70N nart No. 2
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CORE LABORATORIES, inc.
Petrolewm Reserveir Bngineering
DALLAS,. TEXAS 78207

Reservoir Fluid Study
for
GETTY O1L COMPANY

State 36 No. 1 Well
Wildcat
Lea County, New Mexico
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CORE LABORATORIES, InNC.
Peirolesm Reservor Engrueering

DALLAS. TEXAS 78307
.January 23, 1980

REISERVOIR n.uo DIVISION

Reservolr Fluid Study

Subject:
State 36 No. 1 Well
Wildcat
Lea County. New Mexico
RFL 79619
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Getty 0il Company Page Two
State 36 No. 1 Well

The sample in the cell was repressured to a single-phase condition after
which it was subjected to a coastant volume depletion. After the sample
volume was established at the dew point pressure, the sample was subjected

to a series of pressure expansions and constant pressure displacements with
each displacement terminating at the original sample volume at the dew

noint nregeurse. During each of these displacements, the volume of retrograde
liquid accumulation was monitored. These data, winicui aie ISporTad on pugss
six and twelve, show that the maximum accumulation of liquid is approximately
37.1 percent of the hydrocarbon pore space occurring at approximately 3150
psig. The 1liquid saturation at atmospheric pressure and 196°F. was 24.5
percent of the hydrocarbon pore space.

A larger volume of the reservolr fluld was once again charged to a bigger
high pressure cell heated to 196°F. where the constant volume depletion was

" repeated. During this particular depletion, the equilibrium gas phase at

each of the depletion pressure levels was charged to low temperature fractional
distillation equipment where along with chromatography its composition was
measured. Also determined was the volumetric production of the vapor

phase from pressure to pressure where the various deviation factor z were
measured down to 700 psig. A summary of these volumetric and compositional
data is reported on page four.

The above compositions and volumetric data were used in conjunction with
published equilibrium ratio data to calculate the surface recoveries that
may be expected as the reservoir pressure declines. These calculations
were performed on the basis of one million standard cubic feet of reservoir
fluid inplace at the dew point pressure, 5018 psig and 196°F. Assumed in
these calculations was a plant efficiency of 100 percent. These volumetric
data are reported in tabular form on page five.

We wish to thank Getty 0i1 Cbmpany for this opportunity to be of service.
If you should have any questions regarding these data or we can be of further
assistance, please do not hesitate to contact us.

Very truly yours,

CORE LABORATORIES, INC.

P. L. Mosts, Manager

PIM:FBV:bt Reservoir Fluid Analysis
6 cc: Addressee
1 ec: Mr, Jim Eakin

Getty 0il1 Co.
P.0. Box 1231
Midland, TX 79702
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Page 1 of 12

File RFL 79619

September 9, 1979

Date Sampled

Company__ Getty 011 Company
Well State 36 No. 1 County Lea
Field Wildcat __ State New Mexico
FORMATION CHARACTERISTICS
Formation Name Wolfcamp
Date First Well Completed July 2 , 1979
Original Reservoir Pressure 7255 PSIC @ 11328 Ft.
Original Produced Gas-Liquid Ratio 5082 SCF/Bbl
Production Rate T752 Bbls/Day
Separator Pressure and Temperature PSIG °F.
Liquid Gravity at 60°F. 49.7 °AP1
Datum 7636 ¥t. Subsea
WELL CHARACTERISTICS
Elevation 3692 K3 Fte.
Total Depth {3266 PBTD Ft.
Producing Interval 11320-11335 Ft.
Tubing Size and Depth 7-3/8 In. to 10495 Ft.
Open Flow Potential 7.82 (Estimated MMSCF /Day
Last Reservoir Pressure 6846 PSIC @ 11328 Ft.
Date September 12 , 1979
Reservolr Temperature 18;* *F. @ 10505 Ft.
' status of Well Flowing
Pressure Gauge o _ Amerada
SAMPLING CONDITIONS :
Flowing Tubing Pressure 3510 r3iv
Flowing Bottom Hole Pressure 6092 PSIG
Primary Separator Pressure 490 PSIG
Primary Separator Temperature _lB °F.
Secondary Separator IiseviIt PSIG
Secondary Separator Temperature ' . __°F.
Field Stock Tank Liquid Cravity ___h9.7 — %151 @ AO°F.
Primary Separator Cas Production Rate 2887 MSCF /Day
Pressure Base ©15.025 PSIA
Temperature Base 60 °F.
Coapressibility Factor (I-‘pv) ___}.0&77
Gas Gravity (Laboratory) 0.688
Gas Gravity Factor (Fg) 1. 2056
Stock Tank Liquid Production Rate @ 60°F. 650.54 Bbls/Day
Primarv Separator Cas/Stock Tank Liquid Ratio 4438 SCF/Bbl
- ] or 225.33 Bbls/MMSCF
Sampled by T7.
REMARKS: :
#Temperature extrapolated to mid-point of perforation ® 196°F.
interpretations s oz ~desrvations riel bod melwmmmmmmuumeumm-
T el Toe e Wg;;i%“.. ST oo L e i emlent e -
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CORE LABORATORIES, luc.
Pesvolosws Reservoir Bngincoring
DALLAS. TEXAS

Page 2 of 12
File RFL 79619
Well State 36 No. 1

Hydrocarbon Analyses of Separator Products and Calculated Well Stream

Separator Liquid Separator Gas Well Stream 4
Componeii Mol Parcent Mol Percent GPM Mol Percent GMM .
Hydrogen Sulfide 0.00 0.00 0.00 : .
Carbon Dioxide 0.00 0.12 0.10 : S
Nitrogen 0.16 1.14 0.94 g o
Methane 11.74 81.81 67.81 LTy
Ethane 8.81 10.87 2.964 10.46 P L
Propane 9.79 3.92 1.100 5.09 1.428
iso-Butane 2,49 0.50 0.167 0.90 0.300 ! : Py
n-Butane 7.04 0.91 0,293 2,13 0.685 = LT
iso~Pentane 3.33 0.18 0.067 0.81 0.302 ’ R
n-Pentane 3.83 0.18 0.067 0.91 0.336 2
Hexanes 5.63 0.10 0.042 1.21 0.503 L
Heptanes plus 47.18 0.27 0.125 9,64 6.563

100.00 100,00 4.825 100.00 12,117

Properties of Heptanes plus

API gravity € 60°F. 44,5

Specific gravity @ 60/60°F. 0.8041 0.802

Moloeular waight 171 103 (assumed) 169
Calculated separator gas gravity (air=1,000) = 0,688

Calculated gross heating value for separator gas = 1224 BTU
per cubic foot of dry gas @ 15,025 psia and 60°F,

Tilnavrw asnarator  gas collected & 490 psig and 78 °F.

Primary separator liquid colilectea v  =yv peay ool 7% °w.

Primary separator gas/separator liquid ratio 3588 SCF/Bbl @ 78°F.

Primary separator liquid/stock tank liquid ratio 1.237 Bbls @78°F/per Bbl @60°F.
Primary separator gas/well stream ratio 800.17 MSCF /MMSCF

Stock tank liquid/well stream ratio 180.30 Bbls/MMSCF

3



Page

3 of 13

File

Well

RFL 79619

State 36 No. 1

Pressure-Volume Relations of Reservoir Fluid at
(Constant Compcsition Expansion)

196°F.

Pressure Relative
PSIG Volume
8000 0.8946
7630 0.9034
7255 Original Reservoir Pressure 0.9115
7100 0.9172
6700 0.9291
6300 0.9421
6000 0.9532
5700 0.9655
5450 0.9769
5300 0.9843
5150 0.9929
5050 0.9974
5018 Dew Point Pressure 1.0000
5008 1.0006
4950 1,0049
4850 1.0119
4700 1.0240
4500 ‘ 1.04Z
4250 1.0687
3950 1.1089
3500 1.1860
3000 : 1.3198
2500 1.5253
2000 1.8695
1600 2.3295
inn 2.8763
1000 EYTIo

(1) Gas expansion factor = 1.572 MSCF/Bbl.
(2) Gas expansion factor = 1.433 MSCF/Bbl.

Deviation Factor
Z

1.482
1.427
1.369(1)
1.348
1.289
1.229
1.185
1.140
1.103
1.081
1.060
1.064
1.040(2)
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CORE LABORATORIES, Inc.
Peseoleum Reservorr Engineermg

OALLAS. TEXAS Page 4 of 12
File RFL 79619
Well State 36 No. 1

Depletion Study at 196°F.

Hydrocarbon Analyses of Produced Well Stream - Mol Percent

Reservoir Pressure - PSIG

e

5018 4300 3600 2800 2000 1300 700 700%
- Component
Carbon Dioxide ' : 0.10 0.10 0.10 0.10 0.11 .12 0.14 0.04
Nitrogen 0.94 1.12 1.19 1.20 1.15 1.08 1.03 0.05
Metkane 67.81 73.54 76.22 78.13 78.75 78.34 75.34 14,37
Ethane 10,46 10.44 10.41 10,34 10.66 11.10 12.23 7.27
Propane 5.09 4.80 4,57 4.40 4,42 4,66 5.70 7.16
- 1iso-Butane 0.90 0.80 0.73 0.67 0.66 0.71 0.94 2,12
- n~Butane 2.13 1.84 1.62 1.47 1.41 1.52 1.97 5.21
~ 4iso-Pentane 0.81 0.68 0.59 0.52 0.48 0.48 0.54 2,56
' n-Pentane 0.91 0.74 0.63 0.54 ] 0.49 0.49 0.56 2.87
~ Hexanes 1.21 0.81 0.57 0.42 0.34 0.33 0.40 5.87
" Heptanes plus . 9.64 5.13 3.37 2,21 1.53 1.17 1.15 52.48
2 _ 100.00 100.00 100.00 100,00 100.00 100.00 100.00 100.00
i
i Molecular weight of heptanes plus 169 133 124 115 109 106 107 180
.- Specific gravity of heptanes plus 0.801 0.777 0.770 0.759 . 0.752 0.749 0.750 0.808
E . Deviation Factor - Z ,
¢ Equilibrius gas ‘ 1.040 0.911 0.845 0.820 0.847 0.888 ~ 0.935
= Two—-phase , 1.040 0.952 0.878 0.812 0.752 0.682 0.559
woii oLicam proaucea-
Cumulative perceant of initial 0.000 6.304 14,855 28.142 44.651 60.178 73.736
GPM from Smooth Compositions
Propane plus 10.117 5.906 4.489 3.580 3.131 3.066  3.650
Butanes plus 8.689 4.559 3.207 2.345 1.891 1.758 2,051
Pentanes plus 7.704 3.701 2,443 1.650 1.218 1.032 1.105

*Composition of equilibrium liquid phase.
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CORE LABORATORIES, Inc.
Petrolesm Reservor Engineermg

OALLAS. TEXAS . Page ‘ 5 Of 12
File RFL 79619
Y=11 Srata 326 Nn. 1

Calculated Cumulative Recovery During Depletion

#Primary separator at 490 psig and 78°F.; second stage separator at 70 psig and 75°F.; and stock tank at 70°F.,
except 1300 psig well stream where primary separator is at 200 psig and 78°F.

whbom, and for whass esciusive and snalidontis] ase.
lac. (all ond emd espted). bt
os o the prudustivity, pruger eparn-

Cumulative Recovery per Initial : Reservoir Pressure - PSIG _

MMSCF of Original Fluid in Place 5018 4300 3600 2800 2000 1300 700

Well Stream — MSCF 1000 o - 63.04 148,55 281.42 446.51 601.78 737.36

Normal Temperature Separation*
Stock Tank Liquid -~ Barrels 189,70 0 5.58 10.36 15.01 18.90 21.09
Primary separator gus—MSCF 789.49 4] 55.38 123,93 259.64 418.40 571.04
Second stage gas — MSCF 45.62 0 1.70 3.25 4,86 6.31 6.46
Stock tank gas - MSCF 26.80 0 1.10 2.13 3.23 4.24 4,55

Total "Plant Products” in

Primary Separator Gas — Gallons
“Propane 833 0 62 151 293 478 676
Butanes {(total) 342 0 27 68 134 221 326
Pentanes plus 185 0 15 37 75 125 200

_Taral "Plant Products™ in -

Second Stage Separator Gas—Gallons
Propane 161 0 6.3 12,1 18.1 23.6 24.0
Butanes (total) 72 0 3.1 6.0 9.0 11.9 12.1
Pentanes plus 37 0 1.6 3.1 4.8 6.4 6.5

Tuial “riant Products” in

Well Stream — Gallons
Propane 1428 o 85 195 359 563 766 983
Butanes (total) 985 1] 54 119 212 323 436 564
Pentanes plus 7704 0 233 442 661 863 1023 1173




_ CORE LASORATORIES, tnc.
o Powelowm Reserveiv Buginesring

%} ; S Page 6 of 12
. File RFL 79619
Well State 36 No. 1

Retrograde Condensation During Gas Depletion at 196°F.

Pranaurs Retrograde Liquid Volume : :
PSIG Percent of Hydrocarbon Fore Space : -
i
5018 Dew Point Pressure 0.0 : L
5012 0.8 i S
4950 11.2 oo
4850 17.8 j . RS
4700 23 ° : o
4500 28.6
4300 32.9
3600 36.7
2800 37.0
2000 35.2
1300 32.5
700 29.7
¢ 24.5 k
g
i
i
Properties of Zero PSIG Residual Ligquid %
API Gravity € 60°F. 43.6 é
Specific gravity € 60/60°F. 0.8080
Molecular weight 181
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DEVIATION FACTOR Z

COI:EOI;ABRORATORIES, INC. Page 8 of 12
etroleum Resercoir Engineering ;
DALLAS, TEXAS File RFL 70810

DEVIATION FACTOR Z OF WELL STREAM DURING DEPLETION AT 108°F,

Company GETTY OIL COMPANY Formation WOLFCAAMP
Well ___ STATE 38 NO. 1 County ___LEA
Field ___MILDCAT State_____NEW MEXICO
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CORE LABORATORIES, INC. Page_ 8 of 12

PRESSUREs POUNDS PER SQUARE INCH GAUGE

Petroleum Reservoir Engineering )
DALLAS, TEXAS File RFL 79819
VOLUME OF WELL STREAM PRODUCED DURING DEPLETION
CompanyGEITY 01l COMPANY Formation YOLECAAME
Well STATE 36 NO, 1 County ___LEA
Field____WILOCAT State ___ NEW MEXICO _
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CORE LARBORATORIES, INC.
Petvoloun R v Enaineers Page .18 __of 12

DALLAS, TEXAS File___RFL 70019
CUMULATIVE RECOVERY DURING DEPLETION
Company GEITY OIL COMPANY Formation ¥OLFCAAMP
i Well ____STATE 36 NO. 1 County _ _LEA
3 Field___ WILOCAT State ____ NEW MEXICO
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PLANT PRODUCTS ~ G\LLONS PER MMSCF OF ORIGINAL FLUID

198

CORE LABORATORIES, INC.
Pet ol R o E : Page. 11 of 12
DALLAS, TEXAS Fu'___m_mﬂ___

CUMULATIVE RECOVERY-PLANT PRODUCTS IN WELLSTREAM

Company GETTY 0OIL. COMPANY Formation ¥OLECAAMP
Well ___STATE 96 NQ, 1 : County __LEA
Field __ MILDCAT State ____ NEW MEXICO
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Liquid Phase Volume-Percent of Hydrocarbon Pore Space
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CORE LABORATORIES, INC. Page of
Petrolewm Reservoir Engineering
CALLAS, TEXAS File___RFL 79619

Retrograde Liquid Accumulation During Depletion at 196°F.

Company __Get1y 0il Company Formation __Wolfcamp
Well State 36 No. 1 County Lea
Field Wildcat State New Mexico
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iINTER-OFFICE CORRESPONDENCE
Getty Oil Company

Midland, Texas
March 21, 1980

TO: © MR. J. E. EAKIN
FROM: JIM VARNON

SUBJECT: GETTY .36 STATE COM. WELL NO. 1 (WCLFCAMP)

TOoTeEsSTTET T ITTT TS ~A Ao - -
e T

FRLO P VI v dddisUa tb/ 5 ‘EFF OV AND FVT ANALYS SIS

Attached is an analysis of pressure and PVT data. The wealth
of data for this well makes it possikle to accurately predict
reservoir performance. The current pressure test confirms the
limited reservoir size shown by an earlier pressure test in
September 1979. Summary of the analysis is:

he Ko ¥ b o

Original Pressure 2 7/4/79

= 1499 PSi

Pressure @ 2/29/80 = 4600 psi
Transmissibility (kh) = 288 md-ft
Skin Factor = +17
Pressure Drawdown (P - Py — APgkin) = 193 psi
Original Separator Gas Reserves

without surface compression = 2.46 BCF

with surface compression = 2.73 BCF
Original Condensate Reserves

without surface comprescion = 147 MSTB

with surface compression = 151 MSTB

The large skin factor is caused by the narrow perforated interval
and could be eliminated at any time. The small pressure drawdown
results from large reservoir kh and low production rate (2200 mcfpd),
and shows that the rate could be increased two or three-fold with

no expected effect on ultimate recovery.

Recovery factors are 80% for gas and 19% for condensate. quuzd

7--.’-"3 s A~ e T L BAN e JeangmTy . -~

—rm —— ——— - —ian i o T

to drop sharply to below 50. Pressure malntenance is probably
not feasible and becomes less feasible as liquids dropout in
the reservoir. » :

Reserves listed above assume that the well will never produce water,
that the skin will be removed by workover, and that retrograde
liquid is nonmobile.

Jim Varnonﬁ
JEV:8lw

Attach.
¢c: Mr. H. W. Terry
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CAMPBELL AnD BLACK. P.A.

LAWYERS
JACK M. CAMPBELL POST OFFICE BOX 2208
BRUCE D. BLACK
JEFFERSON PLACE
MICHAEL B, CAMPBELL :
wWiLLIAM F. CARR SANTA FE. NEW MEXICO 87501
TELEPHONE SO8) P68-4421

PAUL R. CALDWELL

March 6, 1980

Wik

Mr. Joe D. Ramey

Division Director

0il Conservation Division

New Mexico Department of Energy
and Minerals

Post Office Box 2088

Santa Fe, New Mexico 87501

Re: Application of Getty 0il Company to Reopen Case
Wo. 6608 to Establish Maximum Rates of Withdrawal
for the Gramma Ridge-Wolfcamp Gas Pool, Lea
County, New Mexico

C osr

Dear Mr. Ramey:

Enclosed in triplicate is the application of Getty 0il
bove-referenced matter.

Company in the a
r be included on the

The applicant requests that this matte
duled to be held on

docket for the examiner hearing scheduil

April 9, 1930.
Verz truly yours,

William F. Carr

WFC:1v
Enclosures

cc: Mr. James E. Eakin, Jr.
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BEFORE THE
OIL CONSERVATION DIVISION
NEW MEXICO DEPARTMENT OF ENERGY AND MINERALS

IN THE MATTER OF THE APPLICATION OF
GETTY OIL COMPANY TO REOPEN CASE

NO. 6608 TO ESTABLISH MAXIMUM RATES Case 6608
OF WITHDRAWAL FOR THE GRAMMA RIDGE- R753
WOLFCAMP GAS POOL, LEA COUNTY, *
NEW MEXICO.

APPLICATION

Comes now, GETTY OIL COMPANY, by and through its under-
signed attorneys and hereby makes applicaticen tO reopen case
6608 for consideration of the establishment of maximum rates
of withdrawal from the Gramma Ridge-Wolfcamp Gas Pool, Lea
County, New Mexico, and in support thereof, would show the

Commnission:

1. That by Order No. R-6088, dated August 28, 1979, the

Division created, defined and classified the Gramna Ridge

Wolfcamp O0il Poql, Lea County, New Mexico and established

temporary special rules and regulations for the develop-

ment thereof.

~o

9. That pursuant to the provisions of order No. K-5088

this case was reopened to allow the operator of the sub-

ject pool to appear and show whether oT not the Grarma
Ridge-Wolfcamp Pool was an oil reservoir or a gas

reservoir.

3. That on February 26, 1980, the Division entered its

Order R-6088-B ciassifying that Gramma Ridge-Wolfcamp

as a retrograde gas condensate reservoir and redesignatin

the pool as the Gramma Ridge-Wolfcamp Gas Pool.
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4. That said order $-6088-B gurther provided that the

ase should be reopened during May of 1980 to permit the

[¢]

i
i
|
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operators in said pool to appear and present evidencs t°

Sasaiaanen duie i i daiaiiiceiiing dey
SR 1

establish the proper rates of production for wells in the%
|
'i

subject pool.

5. That Getty 0il Company is the only operator in the i
!
Gramma Ridge-Wolfcamp Gas Pool and is prepared to present\

evidence as to the proper rates of production for wells

et e
ffapsasarmtos

i
in the subject pool. %

e e

6. That at present, the only well in the Gramma Ridge- i

Wolfcamp Gas Pool is the Getty 136" State Com. No. 1 Welli : ]

which is currently shut in due to its overproduced

S

casinghead gas production status.

7. That reopening the case in March of 1980 and estab-

\
\ 1ishment of maximum rates of withdrawal from the pool at
‘ that time will enable the operator to prudently develop

the Gramma Ridge-Wolfcamp Gas Pool.

+8. That any order resulting from this hearing increasing

the allowable for this pool chould be made retroactive

WHEREFORE, Applicant prays that this application be set

for hearing betore tne pivisica's Hulv‘appointed examiner and

that after mnotice and hearing as required by law, the Division
enter its order.granting the application and making such other

'2
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i

|

r

\
i :
to March 1, 1980. i B
g 1 :
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and further provisions as may be proper in the premises. 1
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Respectfully submitted,
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a seac

CAMPBELL AND BLACR,

By

Attorneys
Post Office 2

ganta Fe, Hew
Telephone: (505) 988

1 m k. Yy
for Applicant
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% I BEFORE THE
“ OIL CONSERVATION DIVISION

NFW MEXICO DEPARTMENT OF ENERGY AND MINERALS

IN THE MATTER OF THE APPLICATION OF
GETTY OIL COMEANY TO REOPEN CASE

NO. 6608 TO ESTABLISH MAXTMUM RATES Case 6608 _
OF WITHDRAWAL FOR THE GRAMMA RIDGE- (Oggb
WOLFCAMP GAS POOL, LEA COUNTY,
NEW MEXICO.

APPLICATION

Comes now, CETTY 0IL COMPANY, by and throuzh its under-
signed attorneys agd hereby makes application to reopen case
6608 for consideration of the establishment of maximum rates :

“ of withdrawal from the Gramma Ridge-Wolfcamp Gas Pool, Lea %
County, New Mexico, and in suppert thereof, would show the : ~

Commission:

1. That by Order No. R-6088, dated August 28, 1979, the
Division created, defined and classified the Gramma Ridge-
Wolfcamp 0il Pool, Lea County, New Mexico and established
temporary special rules and regulations for the develop-

ment thereof.

2. That pursuant to the provisions of Order No. R-6088

this case was reopened to allow the operator of the sub-

e e g 4

ject pool to appear and show whether or not the Gramma

Ridge-Wolfcamp Pool was an o1l resesvoss ST 2 ZRS

-

reservoir.

3. That on February 26, 1980, the Division entered its
Order R-6088-B classifying that Gramma Ridge-Wolfcamp
as a retrograde gas condensate reservoir and redesignatin%

the no1i as the Granmma Ridge-Wolfcamp Gas Pool.
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4., That said order $-6088-B further provided that the

operators in said pool to appear and present evidence to
establish the proper rates of production for wells in the

subject pool.

S. That Getty 0il Company is the only operator in the

Gramma Ridge-Wolfcamp Gas Pool and is prepared to present ;
evidence as to the proper rates of production for wells |

' case should be reopened during May of 1980 to permit the
in the subject pool. | *

u 6. That at present, the only well in the Gramma Ridge-
Wolfcamp Gas Pool is the Getty '"'36" State Com. No. 1 Well
which is currently shut in due to its overproduced

casinghead gas production status.

7. That reopening the case in March of 1980 and estab-
lishment of maximum rates of withdrawal from the pool at
that time will enable the operator to prudently develop

the Gramma Ridge-Wolfcamp Gas Pool.

8. That any order resulting from this hearing increasing
the allowable for this pool should be made retroactive

to March 1, 1980.

WHEREFORE, Applicant prays that this application be set

e e e—

for hearing before the Division's duly appointed examiner and
that after notice and hearing as required by law, the Diviéiqh

enter its order granting the application and making such other

and further provisions as may be proper in the premises.
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Respectfully submitted,
CAMPBELL AND BLACK, P.A.

1 . carr o
Attorneys for Applicant
Post Office Box 2208

Santa Fe, Hew Mexico 87501
Telephone: (505) 988-4421

[




OIL CONSERVATICN DIVISION

IN THE MATTER OF THE APPLICATION OF
GETTY OIL COMPANY TO REOPEN CASE

NO. 6608 TO ESTABLISH MAXIMUM RATES Case 6608
OF WITHDRAWAL FOR THE GRAMMA RIDGE- s
WOLFCAMP GAS POOL, LEA COUNTY, \o
NEW MEXICO.

APPLICATION

Comes now, GETTY OIL COMPANY, by and through its under-

ied ziicrneys and hersby makes application to reopen case

n
{=ls

ign
6608 for consideration of the establishment of maximum rates
of withdrawal from the Gramma Ridge-Wolfcawmp Gas Pool, Lea
County, New Mexico, and in support thereof, would show the

Compission:

1. That by Order No. R-6088, dated August 28, 1979, the
Division created, defined and classified the Gramma Ridge-
Wolfcamp 0il Pool, Lea County, New Mexico and established
temporary special rules and regulations for the develop-

ment thereof.

2. That pursuant to the provisions of Order No. R-6088
this case was reopened to allow the operator of théréuBQ
ject pool to appear and show wﬁether or not the Gramma
Ridge-Wolfcamp Pool was an oil reservoir or a gas

resexrvoir.

3. That on February 26, 1980, the Division entered its
Order R-6088-B classifying that Gramma Ridge-Wolfcamp
as a retrograde gas condensate reservoir and redesignating

the pool as the Gramma Ridge-Wolfcamp Gas Pool.




4. That said order $-6088-B further provided that the

case should be reopened during May of 1980 to permit the
operators in said pool to appear and present evidence to
establish the proper rates of production for wells in the

subject pool.

5. That Getty Oil Company is the only operator in the
Gramma Ridge-Wolfcamp Gas Pool and is prepared to present
evidence as to the proper rates of production for wells

in the subject pool.

6. That at present, the only well in the Gramma Ridge-
Wolfcamp Gas Pool is the Getty ''36" State Com. No. 1 Well
which is currently shut in due to its overproduced

casinghead gas production status.

7. That reopening the case in March of 1980 and estab-
lishment of maximum rates of withdrawal from the pool at
that time will enable the operator to prudently develop

the Gramma Ridge-Wolfcamp Gas Pool.

8. That any order resulting from this hearing increasing
the allowable for this pool should be made retroactive

to March 1, 1980.

WHEREFORE, Applicant prays that this application be set
for hearing hefore the Nivieion's dils zopointed coaminer and
that after notice and heéring as fequired by law, the Division
enter its order granting the application and making such other

and further provisions as may be proper in the premises.
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Respectfully submitted,
CAMPBELL AND BLACK, P.A.

Post Office Box 2208
Santa Fe, ilew Mexico 87501
Telephone: (505) 988-4421
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‘ STATE OF NEW MEXICO
ROUGH . ENERGY AND MINERALS DEPARTMENT
5 OIL CONSERVATION DIVISION

(i}
[e])
\\

© IN THE MATTER OF THE HEARING :
; 4 CALLED BY THE OIL CONSERVATION :
: i DIVISION FOR THE PURPOSE OF

| CONSIDERING: .~
& \ | 5
WZ CASE NO. 6865

y Oorder No. K-64La88-0

J
APPLICATION OF GETTY OIL COMPANY
TO REOPEN CASE NO. 6608, LEA
COUNTY, NEW MEXICO.

ORDER OF THE DIVISION <::;l45}61’

Al it ot R

i
{
}
1
|
H
1

BY THE DIVISION:

l iig cause came on for hearing at 9 a.m. on April 9, 1980, at!

Santa Fe, New Mexico, before Examiner Danisl S. M

[P R

i
i
NOW, on this day of April, 1980, the Division Director|
having considered the testimony, the record, and the recommendations
i1of the Examiner, and being fully advised in the premises,

FINDS:

(1) That due public notice having been given as required by

law, the Division has jurisdiction of this cause and the subiject

Ematter thereof.

(2) That by its Orders Nos. R-6088 and R-6088-A, the Divisio4
i
created and defined the Grama Ridge-Wolfcamp Pool effective Sep-

tember 1, 1979, and classified the same as an‘'0oil pool pending
furﬁher sﬁudy. o

(3) That by its Order No. R~6088-B, the Division reclassified
said Grama Ridge-Wolfcamp Pool as a retrograde gas condensate pool

2ffective March 1. 1980. promulgated special rules for said pool,

including a production limitation of 1500 MCF of gas per day, and

ordered reopening of the case at an examiner hearing during May,

1
i
i
i

1980, to permit the operators in said pool to appear and present

.evidence to establish the proper rates of production for wells in

{ithe pool.

(4) That pursuant to the application of Getty 0Oil Company

!

ﬁfiled March 6, 1980, this cause came on for hearing on April 9, ;
51980, and Case No. 6608 was reopened to consider evidence relating?
xto the proper rates of production for wells in the Grama Ridge-

“Wolfcamp Gas Pool.
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iiis hereby amended to read in its entirety as follows:
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-2
Case No. 6865
Order No. R-

(5) That the evidence presented clearly establishes that the
Grama Ridge-Wolfcamp Gas Pool is producing from a reitrograde gas
condensate reservoir, ;

(6) That the reservoir covers an extremely limited geographié
area, perhaps no more than 55 acres, and that the transmissibilityé
of the reservoir is relatively high. |

{7) That due to the small reservoir size and its high
transmissibility, the reservoir experiences a relatively low pres-
sure drawdown at a production rate of 2200 MCF/day, and appears to
be non-rate sensitive at least up to this rate of production. }

(8) That analysis of all data available indicates that 2 é
maximum production rate of 2500 MCF of gas per day for each well
in the Grama Ridge-Wolfcamp Gas Pool will r# not cause wakte nor
impair correlative rights, and should be approved.

{(3) That Rule 4 of the Special Rules and Regulations for the
Grama Ridge—Wolféamp Gas Pool should be amended to read in its
entirety as follows:

"RULE 4. A gas well on a standard unit in the Grama

Ridge-Wolfcamp Gas Pool shall be permitted to produce no

more than 2,500 MCF of gas per day at standard surface con-

,ditions‘during the effective period of these pool rules.

This shall be known as the daily allowable."

(10} That this order should be effective March 1, 1980.

1T IS THEREFORE ORDERED:

(1) That erreciivc Moreh 1, 1980, Rule 4 of the Special

Rules and Regulations for the Grama Ridge-Wolfcamp Gas Pool, as

promulgated by Division Order No. R-6088-B effective March 1, 1980,

"RULE 4. A gas well on a standard unit in the Grama

Ridge-Wolfcamp Gas Pool shall be permitted to prcduce no %
more than 2,500 MCF of gas per day at ssandard surface
conditions during the effective period of these pool rules.
T\-w}

hi=s shall be known as the daily allowable.”

(2) That Order No., 4 of "It Is Further Ordered” cf said
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Case Ho. 6865
“order No. R-

e e e

¥0rder No. R-6088-3, which called for Case NoO. 66

08 to be reopened

:
jin May., 1980, to hear vidence as to proper rates of production

x e

i

ﬁfor wells in the subject pool,is hereby stricken.

B (3) That jurisdiction of this cause is retained for the entr
|

*of such further orders as the pivision may deem necessary-.

DONE at Santa Fe, tjew Mexico, on the day and year herein-
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