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MR, STAMETS: We will call next Case

7352,

MR. PEARCE: Application of Yates Petxo-
leum Corporation for a designation of a tight formation,

Eddy County, New Mexico.

MR. DICKERSON: , Chad Dickerson, of
Artesia, New Mexico, Mr. Examiner, appearing on behalf of the

applicant, and we have two witnesses.
(Witnesses sworn.)

MR. DICKERSON: We call Mr. Ray Beck at

this tire.

" RAY BECK
baing called as a witness and being duly sworn upon his oathﬂ

testified as follows, to-wit:

DIRECT EXAMINATION

BY MR, DICKERSON:

o Will you state your rami, your cccupa-

tion, and by whom you're employc . please?

A Ray Beck, pet.oleum geologist, Yates

petroleum Corporaticy, Artesia, Wew Mexrlico.
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Q Mx, Beck, would you briefly summarize
your educational and work experience background as it relates
to this application?

A I have a Bachalor of Science degree and
a Master of Scisnce degree in geclogy from Texas Tech Univer—-
sity.

I worked for Shell in Texas for nine
years and I worked for Yates Petroleum for ten years in
southeast New Mexico,

Q And are you familiar with ths subject
lands in question?

A Yes,

0 And have you prepared certain exhibits
upon which you intend to rely today?

A I have.

Q Would you briefly describe this formation
for which tignt formation designation is acught, Mr. Beck,
by geological parameters? And briefly state the purpose of
this application on behalf of Yates Patroleum Corporation?

A L5 o the applisation. Yates Petroleum
Corporation seeks tight formation desigpation for & portion
of tne Permo-Pann underlying lands in western Eady County,
New Mexico, which are described in Exbibit Number One and

and Taree.
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The description of the formation by
geological paramaters is as follows: The formation sought to
be covered by this application is that stratigraphic interval
batween the top of a marker named the Third Sister Cycle of
the Wolfcamp series of the Parmian system, and the top of the
Canyon serjes of the Fennsylvanian-system.

Correlations of thes Third Sister Cycle
and the Canyon Saries are chown on a network of four cross
sections spread over the subject area, Exhibits Five through
Eight.

Positions of tlwe Third Sister and Canyon
geologic column are illustrated in Exhibit Number Four.

The Third Sister Cycle to Canyon Series
varies from approximately 1000 to 1400 feet in thickness.

Q Mr. Beck, please refer specifically to
Exhibit Number One and describe for the Examiner what this
exhibit reflects.

MR. STAMETS: If -- I don't believe I've
said the witness is qualified, but he is,

0 What is Exhibit Humber One, Mr. Back?

A, Exnibit Nunker One is a list whicn de-
scribes the lands which overliie the Feruwo-P2un lncerval for
which Light fommation dasigusiion s gought in {Glg applico-

vion,




1 7
2
113 And that's approximately 318,000 acres
3
in Eddy County, New Mexico, is that correct?
4 A That is correct.
S < .
Qe And what is reflected by Exhibit Number
6 Two?
7 . '
A Exhibit Number 7Two is a map of one inch
8 equal 5000 feet scale, which shows the lands described in
9
Exhibit Number One.
10 .
The subject area stretches over a por-
11
tion of western Eddy Countcy, wew Mexico from the Pacos River
12
east of the City of Artesia to the Huapache Monocline some
13 -
forty miles to the southwest.
14
Also shown by circled well spots are all
15 3
wells within the outline which have penetrated the above de- E
16
fined Permo-Penn formation and/ox lower horizons.
17
Red colored well spota are wells which
18
are currently producing gas from the aliove defined Permo-Penn
19
interval.
. 20 _ )
Deposits of the subjeact Permo-Penn inter-
21 '
val are a complex of three major environments of deposition
22
or facles, shelf, bank,; and basin facies.
23
The shell facies, lyiny in bands to tne
24
west or portiwest, is comprigsed of interbeaded limestones,
25
giales, siltstones, and sandsgstones,
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Terrigenocus clagties, that ie shales,
siltstones, aud sandstones, increase, and marine limestones
and shales decrease, traversing from east to west or southeast]

to northwest; that is, in a shelfward direction.

Deposits of the shelf faciles are effectLVPIY

non-porous and impermaable, and constitute an up-dip nega-seal
to the bank facies.

The bank facies is composed nostly of
marine limestones with a fcw intercalated marinec shales.
These marine limestones are made up of bioherms and their
associated debris aprons interfingerad with oolite bars.

The porosity that is present is a result
of preservation of primary porosity, principally of bryozoan
material and creation of secondary porosity by leaching of
oolitic grainstones and former aragonitic shell material.

Most of the gas production that nhas bLeen
~stablished in tha subject Permo-Penn interval has been from
deposits of the bank facies.

The basin faciee consists mainly of thint

badded, fine-grainzd sandstones, siltstones, and shales, which

were transported to the relatively deaper pasin from the bank
and shelf areas during periods of lowar sca level.

MLy A owm PSSR S S Fre Tew ey g 1. 1, Ly 5 -
Hoaln conaud N Lol AN RIS B SN SC RS F S B SO A

woce Chrough passes between segmenta of the ank facias,
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Scattered within the overall basin EacioJ

are isolated limestone or carkonate build-ups, termed isolate
mounds. In some of the isolated mounds porosity has been

developed and/or preserved, but many are effectively non-porous
ani impermcable.

Some of the isolated mounds have produced
gas, Wells in the vasin facies which have encountered mounds
are indicated by the letter "M* close by the well spot.

About one-third of the subject Permo-
Penn interval in the upper part, has been terwed the Antelope
Sink Zone, named for an interval in the Sun, formerly Ton
Brown, ~No. 1 aAntelope Sink Unit, in Section 18, 19 South,

24 East. This well is shown on two cross sections, Exhibits
Six and Eight.

The geographical limits of shel?, bank,
and basin shown on Exhibit Two are for the Antelope Sink Zone
alone.

Lower zoues of the subject Permo-Penn
interval are not shown, but their facies trends are essentialiy
parallel to those shown on Exhibit Number Two,

Exhibit Nunber Two alsa shows the traces
of the croas sectione intorduced in later exhibics.

Q ME. BECN, pleass reter o Sxhibilo Hoaber
¥ ’

1hree and describe what it shows .
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h% Exhibit Number Three is identical to
Exhibit Number Two from the standpoint of scale, outline of
lands, welil spots, and colored well apots,

The purpose of this exhibit is to illu-
strate the structural attitgde of the Permo~-Penn formation in
the subject area.

nappinngas dcne on the top of the Ante-
lope Sink Zone in the shelf And bank areas, and on top of the
Canyon Series in the basinal areas.

As the cross sections will show, tae
Antelope Sink Zone is esgentially parallel with the Third
Sister Cycle abova.

Dashed contours are 100 feet contour in-
tervals on top of the Antelope Sink zone. Solid contours
are 100 foot contour intervals on the top of the Canyowu Serieﬂ.

These contours indicate that over most
of the cutlined area the Permo-Penn interval dips to the east,
southeast, at approximately 100 feet per mile; however, in
the southwestern part of the outlines area, near the Huapache
Monocline, the Permo-Penn interval dips east to nortneasterly
at 200 to 300 feet per mile and structure is compiicated by
faulting,

Structural relief on the top of wne sub-

ject Permo-Penn is approximatelv 3300 feset iun the gutlined
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area. Ground level slevations rise approximately 1500 feet
from wells near the Pecos River in Township 17 South, Kange
26 East, to wells near the Huapache Monocline in Township 21
South, 21 East,

The drill depth to the top ot the Third
Sister Cycle in the higheat well, the Pennzoil No. 1 United
Fedearal, in Section 28 of 21 South, 21 East, is 4927 feot.
And the drill depth to the top of the Third Sister in the
lowést well, the HEYCO No. 1 Big Boggy State, in Section 36
of 17 South, 26 East, is 6717 feet.

The average depth to the top of ithe sub-
ject Permo-Penn formation is thus 5822 feet, and there's a
correction from that in the statement we sent in to the OCD
and the USGS. There's a typographical error there of it
says 5827, but it's really 5822,

Q And that mistake is not material, Mr.

Beck, 1s it ~-

& No.

Q -- for the purposes of thisg application?
A No, sir, it's just a typographical error
0 refer to Exhibit Number Four and dascrib*

what it shows.
A Exhipit lurber Four fllustrates s

stratigrapiic ¢olumn presenit in western Eddy County, waw




- O Wn S W W

10
1
12

14
15
16
17
18
19

21

22

24

25

12
Mexico.

This geologic section was compiled from
Nsw Mexico Oil Conservation Division reference cross sections
and other industry accepted correlations.

The main purposs of this exhibit is to
show the Permo~Penn stratigraphic interxrval sought to be
covered by this application in relation to geologic time and
other stratigraphic horiszons.

Q Refer to Exhibit Number Five and descr1b+
what it reflects.

A Exhibit Number Five is a northweat to
southeast stratigraphic cross section, A-iA', hung on the
Third Sister Cycla of the Wolfcamp Series.

This cross section is transverse to the |
three major facies trends of shelf, bank, and basin,

Other pertinent correlations shown are
the top of the Antolope Sink Zone of the shelf and bank
facies, top of the Pennsylvanian, by correlating with the
New Mexico 0il Censervation Division reference cross sectionﬂ,
ana the top of the Canyon Series.

Drill stem test, core, and completion
data are siown on the cross section.

Well o, ¢ was cored in tue Permo~-Penn

and the core analysis report iz given at a later sxhibit.
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2 Wells 2, 3, and 5 are currently producing
3 Parmo-Pann gas and have been assigned to the Eagle Creek
4 Permo-Pann Gas Field by the liew Mexico 01l Conservation Divi-
S sion.
6 Wells 4 and 6 should pkodvce Permo~-Fann
7 gas but they have not yet been completed in that interval.
8 Note that Well 8 produced Qae from an
’ isolated mound. This well was a;signod to the Atoka Cisco
10 | yest Gas Field, and produced 64,125 Mcf of gas and 146 bar-
1 rels of condensate before abandonment in 1980.
12 Q Mr. Beck, please go to Exhibit Number
13 | 5ix ana describe what it shows.
b A Exhibit Number Six i8 a northwest/south-
15 east stratigraphic cross section, B-B', which is again hung
16 on the Third Sister Cycle and is transverse to the three
7 major faciea of shelf, bank, and basin.
13 I might just add here orf -- off the
19 written thing that we handed in, that we're moving from
20 north egssentially to south on these three transverse cross
21 sections.
2 A ey correlation well, the Sun, Tom
23 Brown, o, 1 Antulove 3ink Unit, is Well 3. Tops pertinent
24 to tiig application ave piciad in thisg wall as follows:
25 Third Sister, 58690; Antelope Sigk zone, 6080; top of the
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bank facies, 6140; top of the Pannsylvanian, by correlation
with the New Mexico Oil Conses-vation Division refarence cross
sections, 61903 base of the hank facies, 6449, on the written
tranacript we gent earlier it was 6420, That's a mistake.
It should be 644%. And the Canyon Series is 7060.

Note that the perforatsd interval strad-
dles the systamic boundary between the Pearmian and the Penn-
sylvanian.

And Antelope §ink Unit No. 1 has been
assigned to the Antelope Sink Upper Penn Gas Field.

Well 4 snould also produce Permo~Penn
gas but it has not yet been completed in that zone.

Q Refer to Exhibit Number Seven, Mr. Beck,
and descrive what it shows.

A Exhibit Number Seven is another northwes
to southeast stratigraphic cross sgection, C-C', which is also
hung on the Third Sister Cycle.

Wells 4 and 6 ars producing gas from the
Permo-Penn formation and nave been assigned to the Box Canyon
Permo~Penn Gas Field.

0 now refer to Exhibit Number Eight, pleasr,
and describe what it shows.

& Fuihdbit Number Ligh%t is a southwest to

northeast stratigraphic crass section, D-D', wuich 18 hung o
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2 the Third Sister Cyale. This longitudinal, or strike, cross

3 section is more or less parallel to the major facies of shelf,

4 | bank, and basin.

] The purpose of this oross section ii to

6 | tie the three previous transverse cross sections. g

7 It may be ncted that the main gas productive ;

8 | antelope Sink Zone bank faclies correlate very weil, on ths ]

9 | 1left, from the Box Canyon Permo-Penn Gas Field to Antelope

10 Sink Upper Penn Gas Pield +o the Penasco Draw Pexrmo-Penn Gas

11 | Pield to the Eagle Creek Fermo-Penn Gas Field. ;
j

12 |

Q Mr., Beck, were Exhibits One through
13 Eight prepared by vou or under your direction and supervision*
14 A Yes, the wore,

15 MR. DICKERSON: . Mr, Examiner, at this
16 time Appiicant would move admission of Exhibits One through
17 | Eight.

18 MR, STAMETS® ~hese -xhibits will be

19 | admitted.

20 MR, DICKERSON: , And that concludes our

21 direct testimony from this witness.

22

23 CRO8S RXAMIMATION

24 bY MR, ST2METS:

25 Q Mr. Peck, ynu've vresented gquite a nuﬁii}
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2 £ logs here. I want to discuss just 2riefly what produces
3 in this interval, or what may produce.
4
As you ware going through here you named
5
off certain walls and indicated that a zone might be productiﬁ'
6
later on which wasn‘t completad ithere now.
7
It would appear o me a3 though in youxr
¢ _
discussion primarily you are looking at the bank facies or
9
these mounds as being the producing intervals throughout this
10
aection. -
11
A Correct.
12
Q Are any of the other zones outside the
13
bhanks or mounds art tc be productive?
14
A In this -~ in this geographical area
15
they're all -~ they're either completed from the bank facies
16
or fron the isolated mounds. Therza is nothing producing, or
17
ther.*~ no sand intervals to be produced -- that are producin%.
| 18
: These are all carovonatas.
19
what we tried to do here is includas the
20
bank and the isolated mounds together because they're both
21
carbonates, they‘re both tight, as will be presented by the
22
following witinass from the engineering data. We just tried
23
to oick something that could be correlated througnout this
24 )
geographical area anrd to iunclude sil the carbonates that
25
sroguce in toils thing in that envelope between tic Thiird Si&tLr

o0 R T g s
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as wa picked it on the Tom Brown Antelope Sink Well and the
Canyon.

Really, so far all that's been produced
is the bank facies and a few of the isolated mounds, and most
of the isolated mounds are really eithar tight or haven't --
or are limited,

Q The engineering witness who we will hear
sbortly, will be making his determinations s to productivity,
permeability, from the same bank and mound sections.

A Yes, sir. He has got avery well listed
that has penetrated the Permo-Penn at least as far as the
Canyon, and all the wells that are currently producing, has
the data on all of those, and he can show from that.

We woro just trying to establish here
the geclogical parameters of the formations we're wishing to
be designated as tight formation, and also the geographical
area.

i But you would not expect to be making
a well in the first 100 feet of the section anywhere,

A Ho, sir, it's all tight Wolfcamp beds,
and I can toiak of nothing in the geographical area in tids
envelepe %aat's not -~ “hat would not be tight.

.
O akay

e R AT

MR, . CAMEWS:  Any other guescions of
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this witness? He may be excused,
MR. DICKERSON: Call Mr, David Boneau

at this time.

DAVID F., BONEAU
being called aa a witness and being duly svorn upon his oath,

teastified as follows, to-wit:

DIRECT EXAMINATION
BY MR. DICKERSON:

C wWill you state your name, your occupation
and by whom you're employed?

A I'm David Boneau. I'm a reservoir en-
gineering suparvisor for Yates Petroleum Corporation in
Artesia, New Mexico.

Q Mr. Boneau, have you -= would you brie!lﬁ
sunmarize your educational and work experience for the Exa-
winer?

A Yes, I have a Bachelor of Science de-
gree in physics from the2 University of Hotre Dame in 1962
and a PhD in Jhysics fion Iowa State University in 1969.

Por hwelve years after I worked for
Phillips Petrolzum Company in tartlesville, Ohizhona, and

in Odoags  woxas. In Odessa I was reservoir engineer for the
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Goldsmith District and in Bartlesville I served in various
responsibilities, including reservoir enginerring supervisor
for the Phillips R & D Department.
"3 Mr. Boneau, as part of your responsibi-
lities, have you muu® an exandnation/and a study of the wells

in question upon whick you intend to testify today?

A Yes, sir.

Q And are you familiar with this applica-
tion?

A Yes, air.

MR. DICKERSON: = Mr. Examiner, is this
witness considered qualified?
MR, STAMETS: He is.
Q Mr., Boneau, would you briefly state what
you intend to show by the exhibits upon which you will testitﬁ?
A Yes. The data that I'm going to prssent
will show that the Permo-Penn interval defined by the previous
witness meats the guidelinas set forth by the Pederal Fnergy
Regqulatory Commission for designatiorn as a tight sand formation
under Section 107 of the Hatural Gas Policy Act.
These cuidelines require, first, an estir
rated in situ gas permazabiliiy throughout the pay sectlon of
less than 2.1 millidaray.

The stabilized produciion rate against




T T

Y YA

o W W

W O 9 & W

10
1
12

14
15
16
17
18
19

21

22

PN

25

20
atmospharic pressure of wells completed for production in
this formation without stimulation is not expected to exceed
188,000 cubic feet for production from the average depth of
5822 feet.

And thirdly, no well drilled into this
proposed tight formation is expected to produce without
stimuiation more than five barrels of crude oil per day.

Q Mr. Boneau, would you refer to Exhibit
Sumber 1wo, previously introduced, and dascribe what is perti-
nent on that exhibit insofar as your testimony is concerned?

A Okay. Exhibit Two is the map presented
by the previous witness on which is outlined tihe area for
which the tight gas designation is sought.

The red dots show the location of the
50 wells that are completed in the deceigrated Permo-Penn in-
terval, as of January 1, 1881l.

Yriangles indicate wells where drill stem
test data was usad to calculate in situ permeability of the
pray section. There are ten triangles and we'll discuss those
parmeabil ity calculations inr detail later on.

and there's one sqguare which indicates
the locatson of the well where core data is available.

0 My, Boneau, 4l this tine pliease reier

fhe Exonouer o your bxidbii Numper Hine and deseribe waat is
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reflected in it.

. Exhibit Number Nine is a 29 -- 26 page
list of all wells within the boundary of the roposed area
that were drillied deet enough to penetrate the designated
vermo-Penn interval.

Information on these 333 wells includes
well name, location, operatcr, spud date, total dapth, field,
and production up to January 1, 1981. The list is current
to the start of 1981. That was our cutoff.

Most of these Wells were drilled as
Morrow prospects to depths near 9000 feet.

There are 119 Morrow producers in the
proposed area. These Morrow wells have produced a total of
82.2 billion standard cubic feet for an average of 691 million
standard cubic feet per well. The Morrow is the principal
gas producing interval in this zrea.

Many of the deep wells in Exhibit Number
Nine will be completad in the designated Permo-Penn formation
at some point in the future if the Permo-Penn gas can be
produced economically.

In addition, exploratory drilling for

Movrew gae will be stinwlated somzwhat wnen the tight gas

sand cesignation makes the Peyno-Penn interval a2 more avrtractive

galvane Lone,

Sk k2 R i g e i s i
o e 6 s il
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3 snralv.  The average depth to the top
of the gay sca, tan cop poerforagtion in the 50 wells, ig
G4 [R1¢
MR, GUalTS: 0 ORay, and Lihien Gag avaerage
SRR

22
That's anough apout Exhikit Nine, I
think.
Q Refer to Exhibit Number Ten and dascribe
what 1t shows,

" A Exhibit Number Ten is a list of the 50
wells completed in the designated Permo-Penn interval as of
Januvary 1, 1981, Most of the engineering data on the subject
formation will come from the wells in Exhibit Number Ten.

Altbougn the average depth to the top
cf the designated Permo-~Penn interval is 5322 feet -- 5822
feet, thank you -- production from 49 of the 50 walls comes
from below the 5822 feet, The average depth to the top of
the pay zone in these 50 wells is 5490 feet,

These wells have produced a total of
9,01 billion standard cubic feat for an average of 180 millio#
standar? cublc feel par well,

MR, STAMLTS: Hould you give me tae

average depth for the completion interval on those again,
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2 A The avarage vroduction is 189 million

3 st&ﬁ&ard cubic feet per wall.

4 MR. STAMETS: Thank you.

s A Surely.

6 Q Mr. Boneau, please refer to Exhibit Num-
7 ber Eleven and deacribe wlat it represents.

8 A Cxhiibit Eleven is a list of wells that
9 were spudded or completed in the designated Permo~Penn inter-
10 val after July 15th, 1979,

11 These eight wells are the only ones out
12 | of the 50 wells in Exhibit Number Ten that would be eligible

13 for tight gas prices, according to my understanding of the

14 rules, shculd the present application for tight gas designa-
18 tion be approved.

16 Approximately five additional wells have
17 come on line in 1931, and according to my understanding, agaiﬁ,
18 these would al3o be elicible if thna tight formation designa-

19 tion is approved.
20 All production from the other 42 activae |
21 walls will never be eligible for tight gas prices under cur- ‘

22 rent requlations,

23 M2, SUAMETS: lMr. Boneau, to your Kioow-
24 ledge, were any o thene wails on Butibil Nleven, oiug tho
25 five that vou discussed, dvillad gpecif€ically for the Porwo-
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Fenn or were those all deeper wells?

A My memory says that they were all drilled
initially to the Morrow. They were all drilled deeper.

MR. STAMET5: Okay, thank you.

£ I-hs+ve xraasin to bellieva that's correct;
since Mr. Beék is over here nodding.

S0 our point in Exhibit Eleven is that
our application mainly seeks a long-term opportunity to produﬂl
gas from the designated Permo-Penn formation by recompleting
wells originally drilled to deeper horizons, and recompleting
them in the future, for the most part,

Q How, Mr. Bonezu, would you kindly analyze

your engineering data availaple?

A Do you really want to use all this
stuff?
Q As far as it pertains to this application.
A ow about I &try to show it in a list,
Q oxay.

MR. DICRKERSGH: | Mr, Examiner, please
note that the written information furnished as the statement
of the wearing and munose of each exnibit does analyze these

formulas and 30 rortil 1n considerably more detail than Mr.

vt

onean witl o pnow dgo oo

w1

Ml SUAaMETS: wWelld, aaqd 1 owoulid woliht
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out for the record, ton, that tnis application has been care-
fully examinad by Mike Stoquer, whio is an enyineer on the
staff of the bDivision, and any problems therewith have pro-
bably been ferreted out by this time and will show up in the
Cross exdiliadtion, LI any,

A Okay. So ;'d like to say with the fore-
going as kind of a background, and the engineering data part
of it, we will try to demmnstrate that three criteria are
met; first, that the average permeability in the natural stat#
is less than, cr equal to, 0.1 millidarcy; that the stabilized
flow rate before stimulation is less than 183 Mcf per day;
and third, that no wall produces more than five barrels of
oil per day.

The estimated average in situ gas perne-
ability throughout the pay scction was calculated by two
standardq methods that are widely accepted in tne industry.

These motheds fnclude, first, permeabi-
1ity calculation from pressure build-up data taken during
drill stem tests; and second, laboratory nwasurexents on a
cered section of the Jdesignated Parmo-Penn luterval from oae
well, a siagle well,

Vivss {9 goladg 20 Talh aboul pathaadli-
Tiiy caloviaced Fron dwlllo b Lest doaio. Theg Ko ol

. ) B - . .. - I 3, H e . Ll
sia willogive o good resvecencaddon of the in ity pesin-
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ability, since the drill ster test is performed while the
well was still being drilled; the formation has been altered
relatively little from its natural condition. 1If there is
sone formation damage due to the drilling mud, most of this
damage is removed during the nraflow phase of the drill sten
test.

‘ In contras:, pressure data taken after
the well is acidized or fraétured will give higher values fbt
the permeability because the formation has heen etched and
broken Ly the treatments.

Okay.

Q Mr, Boneau, refer to Exhibit Humber
Twelve, pleasa, and describe what it shows.

A Exhibit Hunber Twelve shows data from
the drill stem test at ten wells within the proposed area.
Tae locations of these wells arc indicated by triangles on
Exhibit Number Two.

Of the ten wells only Murphy NW Federal
No. 1 is not presently comonleted in the desginated Permo-
Penn formation. This well was cored and drill stem tested
in the Permo-Penn interval, bhut it i3 now a completed Moxveow
producer.
Y, o

iy q N P P T .. “e - :
Tha walusg GF permeani Lty chiouiaihon

. ] N . . s PR I N oL .
fror vhe drilil sten resto, hich oaroe the saoond Qo Toon
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the right on Exhibit Twelve, rarge fronm 0.003 millidarcy for
the Irish Hills "KW" State No. 2, up to 0,091 millidarcy for
La Cama ¥No. 1.

The average p2rmeability for the ten
wells was determined to be 0.031 millidarcy.

The last column in Exhihit Number Twelve,
the one that's labeled “Yearz to Reach Pseudo-Steady State®,
gives the approximate time required for a pressure disturbancq
at the wellbore to reach th2 outer b»sundary of the reservoir
feeding the well.

Said another way, gas near the outer
boundary of a reservoir kecgins ko move towards the wallbore
at the time indica;ed in the righthand column in Exhibit Num-
ber Twelve.

Flush production of gas relatively near
the well occurs until the wicle reserveir is feeding the
well. Than the pressvre beging to drop with time uniformly
throughout the reservoir and the flow rate becomes stabillized}

The caleulated time to reach stabilized
flow ranges from 1.8 years for Well Cities "JG™ State No., 1,
up to 33 years for Trish Hills "EU" Stace Ho. 2.

Tho avovads vineg wan actarnsinod to ba
10.7 vears to reacn this oo T hoel Broer,

, .o : o e s
The ides of using a Uime Lo roasit st
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lized flow was introduced here brause it follows naturally
from the calculation of the formation permeability from the
drill stem test data.

I intend to discuss the stabilized flow
idea in more detail aiter ali the data on permeability hnas
be#n presanted.

Q Mr. Boneau, refer to Exhibit Number Thir-
teen and describe what it shows.

A Okay. The second procedure for obtaininé
in situ permeability 1is to measure the permeability of actual
cored sections of the Permo~Penn rock in a laboratory.

The only core date available comes fronm
the Murphy "NW" Pederal No. 1 Well, which was the well marked
with a square in Exhibit Number Two.

A log of the Permo-Penn interval in the
Murphy Well is -- appears in Exhibit Pive as ¥ell No. 6.

Exhibit Tnirteen, then, shows the perm-
eability measured by CORE Labcratories for the 72 feet cof
core recovered from this well, Special tests were run on
16 samples from the Murphy core to evaluate the effect of

overburden pressure on the core sanmplaes in order to determine

il

a representative value foy (he in siiu reservolr puormesbility

Routine core analvoan 2y normmadiiy DUl

-

withh a confinine or overburdesn pressuvre of only 200 psi. The

:
j
!
s
:
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overburden pressure within btie lermo-Penn formation is raally
about 3300 psei, and special core tests were required in orxder
to correct the results of routine core analyses for the
effect of the actual overburden prassura.

The results of these special tests, per—
formed at arn overburden pressure of 3300 psi, are listed in
the last two columns of Ixhibit Number Thirteen.

So Exhibit Number Thirteen shows botin
tane routine core data aud the special core data on the Muxphy
cores.

o refer, Mr, Boneau, to Exhibit Number
Fourteen and describe whal it shows,

he Exhibit tiumber Fourteen shows the corre-
laticn that was developed Letween the routine permeability
at 200 psi overbuxrden pressure and the in situ permeaoility
at the actual overburden pressure of 3300 psi.

Data from the peiroleum literature was
used to hely define this relationsihip, since there are rela-
tively few data pointsz available from the Hurphy core. And
an awful lot of the date points appear in the lower lefthand
corner at very low permeabilitieg, and thera area't very

ignrae, and I thonght

i,

many duata poinks in toae Dody of the
chabl Lhe Alnoco cxperiegos G Las laboyatory would nelp deiing

Chay relationsatie,
i
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€o the dashed line in Lxhibit Fourteen
is a correlation developed by a Mr. Jones and Mr. Owans of
Amoco Production Company for rocks where overburden pressurs
has a minimum effect on permegbility, and the reference is
- on Exhibit Pourteen as SPE 75-51.
And this Amoce work was reported in tue

Journal of Petroleum Technology in September of 1980,

The sclid line in Exhibit Pourteen was
drawn parallel to the dashed line in order to better fit the
actual points for the Murphy core. <This solid line was used
to convert the routine permeability values into in situ per-

meabilities values at 3300 psi overburden pressure.

Q what is shown by Exhibit Number Fifteen?
A Exhibit Number Fifteen tabulates the

permeabilities of the core material from the Permo-Penn pay
section in the Murphy "WW" Federal No. l. ‘Those scections of
the interval that the eloctric log condemned as nonproductive
are omitted,

The average routine permeability for the
Murzhy Well les 0,116 millidarcy, indicated at the bottom of

the fourth column,

It baooens that the in site perveaoility
corracted For overourdan .o Gnline un womr Db, wiiioh
is thae nurber ot Lhe botfon of e Jifth eolwy in Lxbiblit
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rifteen, both came out to be 0.035 millijarcy for the Murphy
“NW" rederal No. 1, and I don't helieve it, but that's the
way it turned out.

The Murphy Well can be considered a
tysical wnli; aince its in situ permeability of 0,035 milli-

darcy is very close to the average 0.031 millidarcy for tne

ten wells that we talked about drill stem test data in Exhibi§

Number Twelve.

So a3 a sunmary of the permeability dat11
we have two types of deata, the averaye in situ permeability
from drill stem test data, 0,031 nillidarcy; the average in
gitu permeability from the available ccre data, 0.035 milli~
darcy.

Both types of engineering data indicate
that the permeability of the desiynated Permo-Penn pay sectio%
is comfortably below the 0.1 millidarcy.

Q What is shown by Exhibit Number Sixteen?

. Nkay. The sacond criteria relates to thL
gas flow rates and then thg third criteriz is the oil flow
ratas,

The data on the flov ratez Lafore stimu=-
lation are not available for the wvast majerity of the wvells
that produce ir the decigrzws’ Poymo-Toos formallon. Cihe

natural flaw rares are oo lov nat fhey ave routinaly uwelbtlhey

gkl
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measured nor recorded, The norral completion procedure has
been to perforate and trezt the well immediately.

In the absence of data on natural flow
rates, wa propose tc use production data for the stimulated
wells at a time in thelis life when the production rates are
approaching stabilized rates.

Exhibit Twelve showed that the time to
reach the stabilized rate varied from 1.8 to 33 yeari and
averaged 10.7 years, Thus, actual flcw rates measured two
years into the lives of the Permo-Penn wells will be either
nexr stabilized rates or still considerably higher than the
3tabilized rates.

Exhiblt Sixteen shows actual production
rataes for the 24th calendar month in the producing lives of
the wells that are producing from the designated Fermw~Penn
formation.

Only 34 of the 50 wells have been pro-
ducing for tvo years or longer, and the average rate of gas
proeduction for the 32 wells is 144,000 cubic feet per day at
the Dhottom of ths first set of figures in Exhibit Sixte=zn.

Rad tho awvaevage oats of oil production,
which is at the bottan of v la»t 50 of Flovres in uxbhibit

Sixtean, 18 9,6 barrole <F 77 anr Any




1 33
2 cublc feet ner day, and only hteo -alias oroduced over 300,000 4
|
3 .
cubic feet per dav. |
;
3
4 The oil iates varv fyom zere to 4.1 bar- :
5 rela of oil per day aftar two yoars. Only one well produced
6 ovar two harrels of oil per day, and no well produced as much
7 as five barrels of oil rver day in the 24th montih after it
s began production,
9 Tite FERC suidelines require that the gas :
10 flow rate be measured agaliast atnospherlc pressure.,  The
11 average flow rate of 144,000 cubic feet per day calculated
n above for stimulated wells, was mezsured against pipeline
13 | pressures of 150 to 300 psi.
L The correspending flow rate at one atuos
15 phere is given by the aquation =- I gucss I'm stuck with
F 16 reading the equition ~-- the flow rates at one atmosphere is hh‘
3 17 flow rvate, the actual flow xate, times the quantity P2 minus
3 £
i 18 P2 st 1 atmosphere over the quantity P2 nminue P2 actual
s 4 3
19 condlitions,
' 20
i liow, you just ~-~ wiyy don’t we -= tan we
21 ot e
just ¢go back and skip this?
22 . . .
MR, SWAMLUE: fs oohat snown somewihera?
AN Toao. L0 TH R0V O Lne papen,
24 . o ,
S Haadber vhaar e 1E o thal on, .
25
VOssa?
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A Mottty of e sovmn,
MR, STrMNez gkasr.
A Wny don't we just yc back to saying that

we calculated for stimulated wells measured agalinst pipeline
pressgures of 150 to 390 psi. When we calculate the stabilizod

flow rate for production agains: atmospheric pressure the 144

Mcf per day becomes 146 Mcf per day in making that correctiond

So the ratgs in Ixhibit Sixteen are maxi-

mun values, I believe, zince all the data anplies to stimulabﬁﬁ

wells and since many of the wells have not yet actually stab-

ilized. Thus, the average gas production rate is about 146,0q0

cubic feet pver day, or less, and tihe maximun of oil production
rate is about 4.1 barrels of oil por day, or less, under
stabilized non-stimulated conditions.

Q ir. DBeneau, what is known regarding the
techniques for protection of the fresh water zones in the land

in cueastion?

A Oray. ALl the wells proposed for tight
sand designation, all of this area, lisg within the Roswell

Artesian Water Basin, a2 astablished bhy the Hew Mexico Statre

Enginaer. This Roswell Avtesian YWatay Yasin is a wain source
of fresh water to Chavaus County and novtosrn Bddy Cdounty.

. PR U SN IR
EERSOVIATE IR I S AL D Ol IR R TS R R

ol and gas wells withde the wslay nve onfovced by the Yiow
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Maexico 041 Conservaticn Division in order to vrotect the
fresh water formations,

These regqulations reguire that a water
protection string be set and cemented through the fresh water
bearing strata.

The Dasa of the Artesian aquifer lies
at a depthh of about 1900 feet at the north end of the proposed
area and at a depth of about 1400 feet at the soutn end.

In a typical casing nrogram conductor
pipe is sct at a depth of 300 ﬁo 400 feet and cement is cir-

srotect the ghallew fresh water.

L
&

culated to surface in order to
Then an intermediate string of casing
is set about 100 faeet Lslow the base of the Artesian aquifer
at a depth of 1100 %o 1500 fecot. Cement is circulated to
surface behind the intermadiate string to nrotect the Artes
aguifer.
The nroduction casing is then set at the
total deptn of the will, «hich iz usually in the Morrow Zorm-
ation, and cemented with 4199 to 1000 sacks of cement. This

-1

provides a ceament shideld sporoximately 1000 feet above the

~

top of tha Permo-Penn dosigraced forration,

Tre o lication To 9Uill and dhe casing

progoan for each ndboidust ol rmva T g e b L he oy
- : - ettt e N2 ey e e oY - E AT B N
Comion L o scovation divialon, oao by Uho Uns oo Dratag
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Geological Survay for wella on Uaderad Tonls,
0 tMat {8 shovn by veur Vxhibit Number
Seventeen?
A Exhibis “eventoen sumarizes the cnginee:r

ing data that haa becn presentzd on tha Jdasignared Pexrmo-~Penn

formation.

The average in situ reservolr permeabill*y

determined by two standard methods, averages less than the
allowed 0.1 millidarcy.

The average stabilized flow rate for gas
is below the maximum allowed Aaily rate of 186,300 cubic feet
per day.

And lastly, no wall produces as much as
five barrels of oil per day under stabilized conditions.

¢ Mr., Boncau, wera xliiibits Numbers Hine
through Seventeen either prapared Ly vou or under your directs
and supervision?

A Yas, Sir.

MR, DICKXLRZOW:  Mr. Txaminer, at this
time Applicant moves admission of Txhibits Mine through Seven:
teen,

MR, STANETS . They are acceptod.

N

- - - - I Yo, - PRV - .
LT DTOTERaN s Gesl Pl congluGen o .

diroct *eahimony,
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A Well, may T sav oae mere thilong?
Q Yo . yn oshead. Do vou iave anytiing
else you would like to add, Mr. Boneau?
A Mike Stogner called me on Monday about--

asking about mcre détailed data on the dril) stem‘test, and -
yasterday I prepared quicklv some of the data, most of the
data, all the déta, on four cof those ten Arill stem tests,
and if that question comes up we can talk about it ro that
extent, or at least I resnonded tn that telephone ¢all Lo thay
extent,
MR, DICYTRSON: That concludes our directy

testimony, Mr, Examiner,

CROSS EXAMINATION

BY MR. STAMETS:
Q Referrine to bBxhibit Sixteen, and also

Exhibit Twelve, you gave us some information on what you
feel a reascnable figure should be for the unstimulated
production rates.

wWhy aidn't you show the rates for tnese
DST's on Exhibilt Twelve? Tt wonld sean lika that would give
us unstimulated production 7mtars, actua! o-oniimalatlod pro-

duction rates,
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to have in ny pocket a lisc ol Lause wen 2211l scei te8L ates

Q Good. I will write those ifiigures down
on my copy of this exhibic, I may wind up asking you to do
the same latof.

MR. DICKLKRSON:  We'll ke glad to submit
those.

A Tne reason that they're not there was
that I had ths fealing that the 50 wells, that I didn't want
to use too small a sampic for the average,

! Right.

A fnd so L weat for sometiaing that would --
big numbers, and got 34 wells, finally. Okay.

That's no excuse fox not giving you ten
for you to do whatever you want with them, and I apologize
for that.

Ch, hell, I don't -~ let's see if I have
them in thc same order that you have them.

The first one is 23 Mcf --

Qo And that's tiwe Box Canyon Well,
A Sox Canyon.
0 All rigit,
{ Ciuwews “J0G", 189 veres Tant, 30,
ity of Loiuesin, S LN G Cwn T LS Wy iy fgdt,  LS0,

Todesh il THOY o, 7, 0 aave YO vLloon doWire  § remenoer
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it was 69,2, T think, actuzlly. tmt 70 i Flae,  Ta Caa,

136, Muxphy "N4A", 221 And Fowell "pa®, AL

Q .liave you averaged those?

A The averace i3 105,

Q. And that's below the magic 188.

¥ It's below the 138. Tt's below the 144

that we get by using actual production at psaudo-steady state
conditions,

Q Mave v~u comnaraed thosa figures with the
ones that vou derived on Exhibit Sixteen for the walls that
are producing?

A Mo, but I'm willlng to do it with you
now, if you'd like,.

Q Let's just take a look at sone there.
Box Canyon 4-3A, you'wve got 655 on Sixteen,

b As compared *o 25, Dox Canyon 4-A re-
sponded o its stimulation. So, that's the highest productio#
rate there., That's right,

Q And Cities "JIG° bas producad for less

than two vears —-

8 Less than two yeais,
Q - and tlara ave oer Tiinavon
“L Nyt LS oo SN s NN ’,’
L 4 ! ! ;)3 iy e v G 1

A
o Ny
B S N AR

i e
b s ks
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stem test value, §3, TFedera) "ul™ s 2 comoared to 1t was
2%, and the Griffin *JJ". 283, roavoad:d somewnat to stimula-
tion.

0 Ie that »iaght® My evas don't track
straight across that page.

Yes, that's correct., Theunk yvou.

A Trish Uiils "XW®™ has leen on line a very
relatively short time and there's no value. La Cama now pro-
duces 337, or itz production rate aftar Hwo vears was 337,
compared to 136 on the drill stem test,

Murphy 18 the well that's a Morrow pro-
ducer, has not yet becn completed in the designated Permo-
Penn formation.

And the Powall "DS" produces 175 com~
pared to 48 on the drill stem faszt.

So thne actual nroduction i3, after stim-

nlation, and let's se

]

if thera's realiv -- really what kind
of correlation would we develop.

Cana, that should stabilize in about

[l
o

two vears, You'd think #fhat thoze numbars would be roughly
hl

the same, and it's up to rov vhethoy 136 500 337 arae voughly

the cama,

nared bo AR Lot Le ahonld boke PTowasea G ahant Py v

T T

oA e

o ghen
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it's reasonable caat 1735 s coill auwove 14,

Jicy ol Arcesia, -aal stablilizes in two
years, is 55 instead cof £3, wilch is a reascnavle comparison,
20 maybe we could make 1t sowad lille tuare was a4 reasonable
compariscn.

Q When you averaged the rates on kxnibit
Sixteen did you includs those wells caat had produced less
than two years in vour ---

A My, Ao, 09, 0.

Tig averade Gown Laere is the sum of the
numbers divided by 34,

& Oxay, ana 34 of thwse wells had produced

for two ysars.,

A Rignt.
Q And the other with asterisks didn’t, but

thoy didn'%t enter into the caliculatioa.

tion onpc way or the atior.

G Al 0f thooLo wWelis, only oane 1s siiat-in,
so that really tas oo sigunificant effect vu tue final outcome

of what you've calculatad tacyo.

A Lot 0 LD Taad D Ll OULSEAY . waa
£ " N . St oL L. Yoa s
averaga 144 is Fhe sun oF D L0 nmdon Puadal oy dAa L 34

12 t£ho nonber o7 aninics, MBO.@r O. sumedical encries i Lie

T S .
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column, So there are -~ thare are 34 numbers, 14 asterisks,
and 2 SI's, The Si's and the asterisks did not enter in the
cniculatiou.

I'm sorry to confuse you.

" Well, that's all right. That's easy to
do in these cases.

Certainly Exhibit Twelve intends to, if
not confirm Exhibit Sixtogn, but would tend to indicate, if
anything, Exhibit Sixteen may be overly generous in this cal-
culation of production agaiunst atmospheric pressure,

A I agrea. We -- I told the people that
worked on this with me that we were going to make every doubt
in the ~-- on the side of being generous, and we, I think, we
did that.

I tried consciously to do that.

Qe Now I presume somewhere are the formulas
gnd factors used in calculating permeability shown on Exhibit
Twealve.

A They -- they are in these pages that I
prepared in rasponse to Mike's telephone call, and I have
two copies of information on four of the wells. That, 1
think, is revresentative of th~ whole thing and it's just as

many as I could get together in an organized fashion in one

day.
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Q There is no problem, though, with sub-
mitting this information on all of these wells subsequent to
the hearing.

A If you want that information, you'll cet
that in!orm#tion, I assure vou.

| Q Okay. Could ycu give one copy of what

you have to Mike and let him take a gquick look at it and see
if he has any problems witnh the data on it?

A I do have the original on it, an oriqina#
and two copies, and I'm going to keep the originals.

The reason for the scarcity of -- of
copies is that one of the exhibita for each well is a log and
it was hand~clorad in and the hand-coloring is kind of a
limiting factor in getting very many copies made.

Q But you do have the formula on the

front, plus the calculated deliverability -- or --

A Okay, can I try to explain what's there?
Q Yeah, you may.
A There's a summary page on the front with

the formulas and the numbers built into the calculations,
There's a Horner plot with a dashe? 'ine
drawn througn what we ook as the stralyght line portion,

Thero's a yas sunalysls for the gax from

the well, wiilch was used to detarmine properties like 2, the
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deviation factor, and the viscosity of the gas.

Then there are three pages that are

copied from the Halliburton drill stem test report, which -~

the first is like a sumary of the drill stem test; then th.rﬂ'l

the pressure build-up data; and then there's a sheet where
Halliburton haullistod what it -- the steps it took during
the drill stem tests and the rates that it measured.

Then there's ﬁ log of the rogion around
the drill stem test interval, with the area showing gas effect]
outlined in red, and the height of the pay section when the
drill stem tesc was taken from that log.

And on the front page at the bottom we
put references of where we got the equations and whexe we got
the charts for the Z factors and the viscositiaes, and such.
We did not include actual copies of those correlatiouns,

MR. STAMETS: Mi“e will just ~--

MR, STOGHMER: This is what I want.

MR, STAMETS: This is what you want,
Okay, so if they can submit that on all the wells, if we have
any problems with it, we can correspond and try to get a reso-

lution of them,

MR. STOGNER: This will answer a lot of

Rt TR Y | PR ST A L <)

ny questions.

L On one of tha wells 1 found what 1 would%

R T
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consider a mistake and it lowered the actual measured perne-
ability, I think, from ,003 to .002, or something, but you
may notice ihat I've noted that for your information on this

form.

MR. DICKERSON: Should we subait those
as numbered oxhibits}

MR. STAMETS: Why don't you just submit
that as supplemental information to the Exhibit Number Tvalve#

MR. DICKERSON: Okay.

MR. STAMETS: And you can just label eaciy
one with the well name so it's obvious which’thoy belong to,
and then if upon review of this data we have any gquestions,
we may have to seek further clarification.

But it does appear that you have hsre
submitted the type of information that we're looking for on
these walls, which will allow us to make the proper svaliuationl

Have you got any questions?

MR. STOGNER: Yes, I do have a gquestion,

MR, STAMETS: Okay.

QUESTIONS BY MR, S5TOGNER:
2 On our Murphy “NW" Federal ilo. 1, where
the core was taken, do you feel this was drilled into ona of

the isolated mounds?

PR = T

ek

gt

RV R R T e



1 46

2 A No, No, it's in the bank, I believe,

3 isn't it?

4 Up here, just barely inside this bank,

] baein, but it was not a2 mound up here.

6 MR. STAMETS: That'a No. 6 on A-A', OkayJ.
7 Q Well, do you feel this is representative
8 to the mounds that are in this tight sand area, this core

9 sample?

10 A I feal it's as representative of those
11 as any one core is going to be representative of anything,

12 Q The overburden pressure was calculated
13

to be 3300 psi. I guess it was a gradient of .5085 psi per
14 foot and you used the average top of the formation at 6430.
15 is this again representative of the area, and how did you

16 calculate that?
17 A The Murxphy core was taken before I worked
18 for Yates Pstroleum, I attempted to track down who used
19 3300 psi as the overburden, as ths representative overburden
pressure, and it's -~ that would be representative of the

21 Murphy rather than the whole thing, since it's talking about

23 Tie two people involved botn sald that
24 the other person was responsible, so I did my own calculation
25

based on what I saw in the literature, and i have trouble ra-
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producing that right at the moment, but I got like it ought
to be 4900, which would make the permeability even lower, and
80 I don't think -~

Q Sometiing like .6 psi per foot gradient?

A Okay, what I read up on it, you know, anq
I make no bones on doing this, but I -~ I locked {into this
question and what I found was that peopla use 1 psi per foot .
minus the reservoir pressure,

And I found thal used in other tight gas
sand hearings and in petroleum literature, and that gives,
like you say, about .6 psi per foot.

Anyway, we'd say that the 3300 is an
order of magnitude number that somebody picked as representa-
tive,

MR, STOGNER: That's all the questions
I have.

A And that's all I can support it with.

RECROSS EXAMINATION
BY MR. STAMETS:
4] One of Mr. Stogner's cuestions stimulateqd
one more,
Are any of the tests shown on Exhibit

Twelve in a mound?
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A I don't think so. Ray?
MR, B2CK: There's one right there. No.
Thexe'’s one right there, the well in 2, 19, 24.

A Irish Hills.

MR, STAMETS: That would be the Irish
Hills.
A Yeah, I thought, of that question this
morning and I didn't have a chance to look it up, but--
MR. BECK: La Cama,
A So apparently the answer is La Cama and
Irish Hills.
MR. BECK: No, no, Irish Iills isn't
in a mound. 1It's just La Cama.
A Is thet the agresd answer, that one of
them is in a mound, and that's La Cama?
MR. BECK: The cnly triangle that's in
a mound is the La Cama Well in 20 of 18, 25.
MR, STAMETS: And that was 136, again
below the magic 188 figure,
Mr. Beck, did you -~ gince you're up and
about, did vou recommend a type loy for this area?
MR, BECK: Well, air, we reproduced

the logs on thie cross sections at 2-1/2 inches egual 100

feet, 30 peoole could see and actually calculate the porosity
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off of the compensated neutron - formation density logc,

which most of the logs are, there are some sonic logs, but th#y

all constitute logs which can be referred to, and it givas

you nine, ninateen, twenty-eight -- about thirty wells which

‘you could look at, which would constitute type logs.

MR, STAMETS: Okay, for purposez of this
order, we can select one of these wells as the type log in
datermining the top and bottom of the formation.

MR, BECK: Oh, the type log, the one
that I was referring to most as the type log, is the Well
No. 3 of cross mection B-B', Exhibit Number Six.

The name of the well is the Tom -~ now
it's Sun, formerly the Tom Brown, No. 1 Antelope Sink Well,
in Section 18 of 19, 24,

And in my testimony I gave the tops of
the Third Sister, the top and the bottom, and other pertinent
correlations, like Antelope Sink Zone, top of the bank facies
the bottom of the bank facies.

And that would constitute my type log.

MR. STAMETS: Gkay. Mike has one more

'
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QUESTIONS BY MR, STOGNLR:

Q Dr. Boneau, on page five of your testi-
mony, the drainage area was assumed to_oqgal 320-acre pro-
ration unit, do you feel this is a repras;ntative of the ac-
tual radius of drainage? 1In this formation?

A It was taken as 320 acres because that's
the proration unit gize. But some of the Cisco wells have a -
good chance of draining that and some of them have a -- will
probably drain half or two-thirds, or something, of that.

It's as raeasonaple a number as I could
pick. I cannot stand here and defend that all of them are
going to drain 320 acres, no.

MR, STOGHER: Thank you, Dr, Boneau,
That's all 1 have,

MR, STAMETS: Any cther questions of
this witness? He may be excused.

Anything further in this case?

If there i3 notning further, this case
will be taken under advisement, subject to submittal of the
annnlamantal data.

And the hearing 1ls adjourned.

(Iearing concluded.)
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APPLICATION OF YATES PETROLEUM CORPORATION -
FOR DESIGNATION OF A TIGUHT FORMATION

EDDY COUNTY, NEw MEXICO

ENGINEERING TESTIMONY

The engineering testimony will be presented by Daviu F. Boneau of Yates

Petroleum Corporation, Artesia, New Mexico.

David F. Boneau is Reservoir Engineering Supervisor for Yates Petroleum
Corporation in Artesia, New Mexico. Reservoir work on the deep gas wells in

Eddy County is part of his responsibility.

pr

Prior to‘joining Yates Petroleum in 1980, #. Boneau worked for Phillips
Petroleum in Bartlesville, Oklahoma and in Odessa, Texas for a total of twelve
years. He served as reservoir encineer for tﬁ;‘Goldsmith District while in
Odessa and as reservoir engineering supervisor for the Research and Development
Department in Bartlesviile. His primary responsibilities included secondary

and tertiary recovery projects in the Permian Basin and elsewhere.

Mr, Boneau received a bachelor of science degree in physics from the

University of Notre Damnc in 1962 and a doctor of science degree in physics from

Iowa State University in 1969.

Mr. Boncau has testified as an expert witness before the Texas Railroad
Commission, but hac not appeared previously before the Cil Conservation

Division of New Mexico.
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MR. STAMETS: We will call next Case
7352,

MR. PEARCE: Application of Yates Petro-
leum Corporation for a designation of a tight formation,
Eddy County, New Mexico.

MR. DICKERSON: Chad Dickerson, of
Artesia, New Mexico, Mr. Examiner, appearing on behalf of the

applicant, and we have two witnesses.

(Witnesses sworn.)

MR. DICKERSON: We call Mr. Ray Beck at

this time.

RAY BECK
being called as a witness and being duly sworn upon his oath,

testified as follows, to-wit:

DIRECT EXAMINATION
BY MR. DICKERSON:
Q. Will you state your name, your cccupa-
tion, and by whom you're employed, please?
A Ray Beck, petroleum geclogist, Yates

Petroleum Corporation, Artesia, New Mexico.

|
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0. Mr. Beck, would you briefly summarize

your educational and work experience background as it relates

to this application?

A I have a Bachelor of Science degree and
a Master of Science degree in geology from Texas Tech Univer-
sity.

I worked for Shell in Texas for nine
years and I worked for Yates Petrnleum for ten years in
southeast New Mexico.

o Ané are you familiar with the subject
lands in guestion?

A, Yes.

0. And have you prepared certain exhibits
upon which you intend to rely today?

A I have.

Q Would you briefly describe this formatio
for which tight formation designation is sought, Mr. Beck,
by geological parameters? And briefly state the purpose of
this application on beshalf of Yates Petroleum Corporation?

A : As to the application, Yates Petroleum
Corporation seeks tight formation designation for a portion
of the Permo-Penn underlying lands in western Eddy County,
New Mexico, which are descriped in Exhibit Number One and

shown in map form in Exhibits Numbers Two and Three.
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The description of the formation by
geological parameters is as follows: The formation sought to
be covered by this application is that stratigraphic interval
between the top of a marker named the Third Sister Cycle of
the Wolfcamp series of the Permian system, and the top of the
Canyon series of the Pennsvlvanian system,

Correlations of the Third Sister Cycle
and the Canyon Series are shown on a network of four cross
sections spread over the subject area, Exhibits Five through
Eight.

Positions of the Third Sister and Canyon
geologic column are illustrated in Exhibit Number Four.

The Third Sister Cycle to Canyon Series
varies from approximately 1000 to 1400 feet in thickness.

Q Mr. sBock, please refer specifically to
Exhibit Number One ani describe for the Examiner what this
exhibit reflects.

MR. STAMETS: If -- I don't believe I've
said the witness is qualified, but he is.

s What is Exhibit Number One, Mr. Beck?

A. Exhibit Number One is a list wiiich G-
scribes the lands which overlie the Permo-Penn interval for
which tight formation designation is sought in this applica-

tion.




s W W

w o 2 & W

10
11

13
14

16
17
18
19

2
22
23
24

25

Q. And that's approximately 318,000 acres

in LBddy County, New Mexico, is that correct?

A. That is correct.

0 And what is reflected by Exhibit Number
Two?

A. Exhibit Number Two is a map of one inch

egual 5000 feet scale, which shows the lands described in
Exhibit Number One.

The subject area stretches over a por-
tion of western Eddy County, New Mexico from the Pecos River
cfast of tne City of Artesia to the Huapache Monocline some
forty miles to the southwest.

Also shown by circled well spots are all
wells within the outli.e which have penetrated the above de-
fined Permo-Penn formation and/or lower horizons.

Red colored well spots are wells which
are currently producing gas from the above defined Permo-renn
interval.

Deposits of the subject Permo-Penn inter-
val are a complex of three major environments of deposition
or facies, shelf, bank, and basin facies.

The shelf facies, lying in bands to the
west or northwest, is comprised of interbedded limestones,

shales, siltstones, and sandstones.
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Terrigenrous clastics, that is shales,
siltstones, and sandstones, increase, and marine limestones
and shales decrease, traversing from east to west or southeast

to northwest; that is, in a shelfward direction.

Deposits of the shelf facies are effectively |

non-porous and impermeable, and constitute an up-dip mega-seal
to the bank facies.

The bank facies is composed mostly of
marine limestones with a few intercalated marines shales.
These marine limestones are made up of bioherms and their
associated debris aprcns interfingered with oolite bars.

The porosity that is present is a result
of preservation of primary porosity, principally of bryozoan
material and creation of secondary porosity by leaching of
oolitic grainstones and former aragonitic shell material.

Most of the gas production that has been
@stablished in the suvbiect Permo-Penn interval has been from
deposits of the bank facies.

The basin facies consists mainly of thin-
bedded, fine-grained sandstones, siltstones, and shales, which
were transported to the relatively deeper basin from the bank
and shelf areas during periods of lower sea level.

Main conduits for transport to the basin

were through passes between segments of the bank facies.
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Scattered within the overall basin facies
are isolated limestone or carbonate build-ups, termed isolated
mounds. In some of the isolated mounds pcrosity has been
developed and/or preserved, but many are effectively non-porou
and impermeable.

Some of the isolated mounds have produced
gas. Wells in the basin facies which have encountered mounds
are indicated by the letter "M" close by the well spot.

About one-third of thke subject Permo-
Penn interval in the upper part, has been termed the Antelope
Sink Zone, named for an interval in the Sun, formerly Tom
Brown, No. 1 Antelope Sink Unit, in Section 18, 19 South,

24 East. This well is shown on two cross sections, Exhibits
Six and Eight.

The geographical limits of shelf, bank,
and basin shown on Exhibit Two are for the Antelope Sink Zone
alone.

Lower zones of the subject Permo-Penn
interval are not shown, but their facies trends are essentially
paralilel to those shown on Exhibit Number Two.

Exhibit Number Two also shows the traces
of the cross sections intorduced in later exhibits.

0. Mr. Beck, please refer to ©ixhibil Numbker

Three and describe what it shows.
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A Exhibit Number Three is identical to
Exhibit Number Two from the standpoint of scale, outline of
lands, well spots, and colored well spots.

The burpose of this exhibit is to illu-
strate the structural attitude of the Permo-Penn formation in
the subject area.

Mapping was done on the top of the Ante-
lope Sink Zone in the shelf and bank areas, and on top of the
Canyon Series in the basinal areas.

As the cross sections will show, the
Antelope Sink Zone is essentially parallel with the Third
Sister Cycle above.

Dashed contours are 100 feet contour in-
tervals on cop of the Antelope Sink zone. Solid contours
are 100 foot contour intervals on the top of the Canyon Series

These contours indicate that over most
of the outlined area the Permo-Penn interval dips to the east,
southeast, at approximately 100 feet per mile; however, in
the southwestern part of the outlines area, near the Huapache
Monocline, the Permo-Penn interval dips east to northeasterly
at 200 to 300 feet per miie and structure is complicated by
faulting.

Structural relief on the top of the sub-

ject Permo-Penn is approximately 3300 feet in the outlined

i
1
E

L,
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area. Ground level elevations rise approximately 1500 feet
from wells near the Pecos River in Township 17 South, Range
26 East, to wells near the Huapache Monocline in Township 21
South, 21 East.

The drill depth to the top of the Third
Sister Cycle in the highest well, the Pennzoil No. 1 United
Federal, in Section 28 of 21 South, 21 East, is 492% feet.
And the drill depth to the top c¢f the Third Sister in the
lowest well, the HEYCO No. 1 Big Boggy State, in Section 36
of 17 South, 26 East, is 6717 feet.

The average depth to the top of the sub-
ject Permo-Penn formation is thus 5822 feet, and there's a
correction from that in the statement we sent in to the OCD
and the USGS. There's a typographical error there of it
says 5827, but it's really 5822.

Q And that mistake is not material, Mr.

Beck, is it --

A, No.

0 -- for the purposes of this application?
A No, sir, it‘'s just a typographical error
0 Refer to Exhibit Number Four and describd

what 1t shows.
A. Exhibit Number Four illustrates the

stratigraphic column present in western Eddy County, New
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Mexico.

This geologic section was compiled from
New Mexico 0il Conservation Division reference cross sections
and other industry accepted correlations.

The main purpose of this exhibit is to
show the Permo-Penn stratigraphic interval sought to be
covered by this application in relation to geologic time and
other stratigraphic horizons. '

0 Refer to Exhibit Number Five and describ%
wiat it reflects.

A Exhibit Number Five is a northwest to
southeast stratigraphic cross section, A-A', hung on the
Third Sister Cycle of the Wolfcamp Series.

This cross section is transverse to the
three major facies trends of shelf, bank, and basin.

Other pertinent correlations shown are
the top of the Antelope Sink Zone of the shelf and bank
facies, top of the Pennsylvanian, by correlating with the
New Mexico Oil Conservation Division reference cross sectionsj
and the top of the Canyon Series.

Drill stem test, core, and completion
data are shown on the cross section.

Wwell Ho. 6 was cored in the Permo-Penn

and thc core analysic report is given at a later exhibit.
- .
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Wells 2, 3, and 5 are currently preoducing
Permo-Penn gas and have been assigned to the Eagle Creek
Permo-Penn Gas Field by the New Mexico 0il Conservation Divi-
sion.

Wells 4 and 6 should produce Permo-Penn
gas but they have not yet been completed in that interval.

Note that Well 8 produced gas from an
isolated mound. This well was assigned to the Atoka Cisco
West Gas Field, and produced 64,125 Mcf of gas and 146 bar-
reis of condensate before abandonment in 1980.

Q Mr. Beck, please go to Exhibit Number
Six and describe what it shows.

A Exhibit Number Six is a northwest/scuth-
east stratigraphic cross section, B-B', which is again hung
on the Third Sister Cycle and is transverse to the three
major facies of shelf, bank, and basin.

I might ijust add here off -- off the
written thing that we handed in, that we're moving from
north essentially to south on these three transverse cross
sections.

A key correlation wéil, the Sun, Tom
Brown, No. 1 Antelope Sink Unit, is Well 3. Tops pertinent

to this aovliication are picked in this well as follows:
Py

> e ot i
T T R L F 3 S TR |

Third Sister, 5860; Antelope Sink Zone, 6080; top of the
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bank facies, 6140; top of the Pennsylvanian, by correlation
with the New Mexico 0il Conservation Division reference cross
sections, 6190; base of the bank facies, 6449, on the written
transcript we sent earlier it was 6420. That's a mistake.
It should be 6449. And the Canyon Series is 7060.

Note that the perforated interval strad-
dles the systemic boundary between the Permian and the Penn-
sylvanian.

And Antelope Sink Unit No. 1 has been
assigned to the Antelope Sink Upper Penn Gas Field.

Well 4 should also produce Permo-Penn
gas but it has not yet been completed in that zone.

Q Refer to Exhibit Number Seven, Mr. Beck,
and describe what it shows.

A Exhibit Number Seven is another northwest
to southeast stratigraphic cross section, C-C', which is also
hung on the Third Sister Cycle.

Wells 4 and 6 are producing gas from the
Permo-~Penn formation and have been assigned to the Box Canyon
Permo-Penn Gas Field.

Q Now refer to Exhibit Number Eight, please
and describe what it shows.

A tixhibit Number Eight is a southwest to

northeast stratigraphic cross section, D-D', which is hung on

4
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the Third Sister Cycle. This longitudinal, or strike, cross
section is more or less parallel to the major facies of shelf,
bank, and basin. |

The purpose of this cross section is to
tie the threeiprevious transverse cross sections.

It may be noted that the mairn gas producq
Antelope Sink Zone bank facies correlate very well, on the
left, from the Box Canyon Permo-Penn Gas Field to Antelope
Sink Upper Penn Gas Field to the Penasco Draw Permo-Penn Gas
Field to the Fagle Creek Permo-Penn Gas Field.

Q Mr. Beck, were Exhibits One through
Eight prepared by you or under your direction and supervision?
A, Yes, they were.

MR. DICKERSON: Mr. Examiner, at this
time Applicant would move admission of Exhibits One through
Eight.

MR. STAMETS: These exhibits will be
admitted.

MR. DICKERSON: And that concludes our

direct testimony from this witness.

CROSS EXAMINATION

BY MR, STAMUTS:

ive

o Mr. Beck, you've presented quite a numbef
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of logs here. I want to discuss just briefly what produces
in this interval, or what may produce.

As you were going through here you named
off certain wells and indicated that a zone might be productive
later on which wasn't completed there now.

It would appear to me as though in your
discussion primarily ydu are looking at the bank facies or
these mounds as being the producing intervals throughout this
section.

A Correct.

Q Are any of the other zones outside the
banks or mounds apt to be productive?

A In this -- in this geographical area
they're all -- they're either completed from the bank facies
or from the isolated mounds. There is nothing prodvcing, or
there's no sand intervals to be produced -- that are producing.
These are all carbonates.

What we tried to do here is include the

bank and the isolated mounds together because they're both

R el eTaletel ot '
py

+hoer
CaisONnace ca

, cy're both tight, ac will he presented by the
following witness from the cngineering data. We just tried

to pick something that could be corrclated throughout this

geographical area and to include all the carbonates that

prodvce in this thing in that envelowe between the Third Sister
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a: we ;jicked it on the Tom Brown Antelope Sink Weall and the
Canyon.

Really, so far all that's been produced
is the bank facies and a few of the isolated mounds, and most
of the isolated mounds are really either tight or haven't ~-
or are limited.

Q The engineering witness who we will hear
shortly, will be making his determinations as to productivity,
permeability, from the same bank and mound sections.

A Yes, sir. He has got every well listed
that has penetrated the Permo-Penn at least as far as the
Canyon, and all the wells that are currently producing, has
the data on all of those, and he can show from that.

We were just trying to establish here
the geological parameters of the formations we're wishing to
be designated as tight formation, and also the geographical
area.

0 But you would not expect to be making
a well in the first 100 feet of the section anywhere.

- No, sir, it's all tight Wolfcamp beds,
and I can think of nothing in the geographical area in this
cnvelope that's not -- that would not be tight.

1.
Q. ray.

MR. USTAMETS: Any other gquestions of

g,
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this witness? He may be excused.
MR. DICKERSON: Call Mr. David Boneau

at this time.

DAVID F. BONEAU
being called as a witness and being duly sworn upon his oath,

testified as follows,; to-wit:

DIRECT EXAMINATION
BY MR. DICKERSON:

0. Will you state your name, your occupation
and by whom you're employed?

A I'm David Boneau. I'm a reservoir en-
gineering supervisor for Yates Petroleum Corporation 1in
Artesia, New Mexico.

Q Mr. Boneau, have you -- would you briefly
summarize your educational and work experience for the Exa-
miner?

A Yes. I have a BAchelor of Science de-
gree in physics from the University of Notre Dame in 1962
and a PhD in physics from Iows State University in 1969.

For twelve years after I worked for

Phillips Petroleum Company in Bartlesville, Oklahoma, and

in Odessa, Tecxas. In Odessa I was reservoir engineer for the
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atmospheric pressurce of wells completed tor production in
this formation without zstimulation iz not cxpected to exceed
188,000 cubic feet for production {rom the averaye depth of
5822 feet.

And thirdly, no well drilled irto this
proposed tight formation is expected to produce without
stimulation more than five barrels of crude oil per day.

o Mr. Boneau, would you refer tc Exhibit
Number Two, previously introduced, and describe what is perti-
nent on that exhibit insofar as your testimony is concerned?

A, Okay. Exhibit Two is the map presented
by the previous witness on which is outlined the area for
which the tight gas designation is sought.

| The red dots show the location of the

50 wells that are completed in the designated Permc—Penn in-
terval, as of January 1, 1981.

Triangles indicate wells where drill stef
test data was used to calculate in situ permeability of the
pay section. There are ten triangles and we'll discuss those
permeability calculations in detail later on.

And there's one square which indicates
the location of the well where core data is available.

Q. Mr. Boneau, at this time please refer

the Examiner to your Exhibit Number Nine and describe what 19
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Goldsmith District and in Bartlesville I served in various
respcnsibilities, including reservoir enginerring supervisor
for the Phillips R & D Department.
0. Mr. Boneau, as part of your responsibi-
lities, have vou made an examination and a study of the wells

in question upon which you intend to testify today?

A Yes, sir.

Q. And are you familiar with this applica-
tion?

A. Yes, sir.

MR. DICKERSON: Mr. Examiner, is this
witness considered qualified?
MR. STAMETS: He is.

0. Mr. Boneau, would you briefly state what

W

you intend to show by the exhibits upon which ,ou will testify]

A Yes. The data that I'm going to present

will show that the Permo-Penn interval defined by the previous]

witness meets the guidelines set forth by the Fedevral Energy

Regulatory Commission for designa*iun as a tight sand formati%n

under Section 107 of the Natural Gas Policy Act.

These guidelines require, first, an esti-

mated in situ gas permeability throughout the pay section of
less than 0.1 millidarcy.

The stabilized production rate against
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A Exhibit Number Nine is a 29 -- 26 page
list of all wells within thes boundary of the proposed area
that were drilled deep enough to penetrate the designated
Permb-Penn interval.

Information on these 333 wells includes
well name, location, operator, spud date, total depth, field, .
and production up to January 1, 1981, The list is current
to the start of 1981. That was our cutoff.

Most of these wells were drilled as
Morrow prospects to depths near 9000 feet.

There are 119 Morrow producers in the
proposed area. These Morrow wells have vroduced a total of
82.2 billion standard cubic feet for an average of 691 million
standard cubic feet per well. The Morrow is the principal
gas producing interval in this area.

Many of thie deep weclls in Exhibit Number
Nine will be completed in the designated Permo-Penn formation
at some point in the future if the Permco-Penn gas can be
produced economically.

In addition, exploratory drilling for

Morrow gas will be stimulated somewhat when the tight gas

sand designation makes the Permo-Penn interval a more attractjve

salvage zone,
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That's enough about Exhibit Nine, [
think.

Q. Refer to Exhibit Number Ten and describe
what it‘éhows.

A Exhibit Number Ten is a list of the 50
wells completed in the uesignated Pérmo-Penn interval as of
January 1, 1981. HMost of the cngineering data on the subject
formation will come from the wells in Exhibit Number Ten.-

Although the average depth to the top
of the designated Permo-Penn interval is 5922 feet -- 5822
feet, thank you —- production from 49 of the 50 wells comes
from below the 5822 feet. The average depth to the top of
the pay zone in these 50 wells is 6490 feet.

These wells have produced a total of
9.01 billion standard cubic feet for an average of 180 millio?
standard cubic feet per well.

MR. STAMETS: Would you give me the
average depth for the completion interval on those again,
please?
| A Surely. The average depth to the top
of the pav zone, the top perforation in the 50 wells, is
6490 feet.

MR, STAMETS: Okay, and thezn the average

production?
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A. The average production is 180 million

standard cubic feet per well.
MR. STAMETS: Thank you.

A Surely.

G Mr. Boneau, please refer to Exhibit Num-
ber Eleven and describe what it represents.

A Exhibit Eleven is a list of wells that

were spudded or completed in the designated Permo-Penn inter-
val after July 15th, 1979.

These eight wells are the only ones out
of the 50 wells in Exhibit Number Ten that would be eligible
for tight gas prices, according to my understanding of the
rules, should the present application for tight gas designa-
tion be approved.

Approximately five additional wells have
come on line in 1981, and according to my understanding, again
these would also be eligible if the tight formation designa-
tion is approved.

All production from the other 42 active

Ul

h+ gas nrices under counr-

- Lo gl LT Rl (R

rent regulations.
MR. STAMETS: Mr. Boneau, to your know-
ledgye, were any of these wells on Exhibit Eleven, plus the

five that you discussed, drilled specifically for the Permo-

4
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Fenn or were those all deeper wells?
A My memory says that they were all drilled
initially to the Morrow. They were all drilled deeper.
MR. STAMETS: Okay, thank you.
A I have reasor to believe that's correct,
since Mr. Beck is over here nodding.

So our point in Exhibit Eleven is that

our application mainly seeks a long-term opportunity to produ#e

gas from the designated Permo~Penn formation by recompleting
wells originally drilled to deeper horizons, and recompleting
them in the future, for the most part.

Q Now, Mr. Boneau, would you kindly analyzg

your engineering data available?

A Do you really want to use all this
stuff?
Q As far as it pertains to this applicationp.
A How about I try to show it in a list.
2 Okay.

MR. DICKERSON: Mr. Examiner, please

note that the written information furnished as the statement
oi ihe meaning and purpose of each exhibit does analyze tuesc

Iy ©

formulas and so forth in considerably more detail than Mr.
foneau will now go into.

MR. STAMETS: Well, and 1 would point

ok M
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out for the record, too, that this apnplication has been care-
fully examined by Mike Stogher, who is an engineer on the
staff of the Division, and any problems therewith have pro-
bably becen ferreted out by this time and will show up in the
cross examination, if any.

A Okay. So I'd like to say with the fore-
going as kind of a background, and the engineering data part
of it, we will try to demonstrate +that three criteria are
met; first, that the average permeability in the natural state
is less than, or equal to, 0.1 millidarcy; that the stabilized
flow rate before stimulation is less than 188 Mcf per day;
and third, that no well produces more than five barrels of
0il per day.

The estimated average in situ gas perme-
ability throughout the pay section was calculated by two
standard methods that are widely accepted in the industry.

These methods include, first, permeabi-
lity calculaticon from pressure build-up data taken during
drill stem tests; and second, laboratory measurements on a
r~ored soction of the designated Permc-Penn interval from one
well, a single well,

First I'm going to talk about permeabi-

lity calculated from drill stem test data. This kind of

data will give a good representation of the in situ perme-
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ability, since the drill stem test is performed while the
well was still being drilled; the formation has been altered
relatively little from its natural condition. If there is
some formation damage due to the drilling mud, most of this
damage is removed during the preflow phase of the drill stem
test.

In contrast, pressure data taken after
the well is acidized or fractured will give higher values for
the permeability because the formation has been etched and
broken by the treatments.

Okay.

Q Mr. Boneau, refer to Exhibit Number
Twelve, please, and describe what it shows.

8 Exhibit Number Twelve shows data from
the drill stem test at ten wells within the proposed area.
The locations of these wells are indicated by triangles on
Exhibit Number Two.

Of the ten wells conly Murphy NW Federal
No. 1 is not presently conpleted in the desginated Permo-
Penn formation. This well was cored and drill stem tested
in the Permo-Penn interval, but it is ncw 2 completed Morrow
producer.

The values of permeability calculated

from the arill stem tests, which are the second column from
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the right on Exhibit Twelve, range from 3.003 millidarcy for
the Irish Hills "KW" State No. 2, up to 0.091 millidarcy for
La Cama No. 1.

The average permeability for the ten

The last column in Exhibit Number Twelve,
the one that's labeled "Years to Reach Pseudo-Steady State",
gives the approximate time required for a pressure disturbance
at the wellbore to reach the outer boundary of the reservoir
feeding the well.

Said ancther way, gas near the outer
boundary of a reservoir begins to move towards the wellbore
at the time indicated in the righthand column in Exhibit Num-
ber Twelve.

Flush production of gas relatively near
the well occurs until the whole reservoir is feeding the
well. Then the pressure begins to drop with time uniformly
throughout the reservoir and the flow rate becomes stabilized.

The calculated time to reach stabilized
flcw ranges from 1.8 vears for Well Cities "JG" State No. 1,
up to 33 years for Irish Hills "KW" State No. 2.

The average time Qas determined to be
10.7 vears to reacn this stabilized flow.

The idea of using a time to reach stabi-

e

g

g
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overburden pressure within the Permo-Penn formation is really
about 3300 psi, and special core tests were required in order
to correct the results of routine core analyses for the
éffect of the actual overburden pressure.

The results of these special tests, per-
formed at an overburden préssure of 3300 psi, are listed in
the last two columns of Exhibit Number Thirteen.

"o Exhibit Number Thirteen shows both
the routine core data and the special core data on the Murphy
cores.

Q Refer, Mr. Boneau, to Exhibit Number
Fourteen and describe what it shows.

A Exhibit Number Fourteen shows the corre-
lation that was developed between the routine permeability
at 200 psi overburden pressure and the in situ permeability
at the actual overburden pressure of 3300 psi.

Data from the petroleum literature was
used to help define this relationship, since there are rela-
tively few data points available from the Murphy core. And
an awful lot of the data points appear in the lower lefthand
corner at very low permeabilities, and there aren't very
many data points in the body of the figure, and I thought
that the Amoco experience in the laboratory would nelp define

that relationship.
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lized flow was introduced here because it follows naturally

drill stem :est data.

1 intend to discuss the stabilized flow
idra in more detail after all the data on permeability has
been presented.

Q Mr. Boneau, refer to Exhibit Number Thir-
teen and describe what it shows.

A Okay. The second procedure for obtaining
in situ permeability is to measure the perﬁeability of actual
cored sections of the Permo~-Penn rock in a laboratory.

The only core data available comes from
the Murphy "NW" Federal No. 1 Well, which was the well marked
with a square in Exhibit Number Two.

A log of the Permo-Penn interval in the
Murphy Well is -- appears in Exhibit Five as Well No. 6.

Exhibit Thirteen, then, shows the perm-
eability measured by CORE Laboratories for the 72 feet of
core recovered from this well. Special tests were run on
16 samples from the Murphy core to evaluate the effect of
overburden pressure on the core samples in order to determine
a represencative value for the in situ reserveir permeability

Routine core analyses ave normally run

with a confining cr overburden pressiure of only 200 psi. The
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So the dashed line in Exhibit Fourteen
is a correlation developed by a Mr. Jjones and Mr. Owens of
Amoco Production Company for rocks where overburden pressure.
has a minimum effect on permeability, and'the‘reference is
on Exhibit Fourteen as SPE 75-51,
Ard this Amoco work was reported in the

Journal of Petroleum Technology in September of 1980.

The solid line in Exhibit Fourteen was
drawn parallel to the dashed line in order to better fit the
actual points for the Murphy core. This solid line was used
to convert the routine permeability values into in situ per-
meabilities values at 3300 psi overburden pressure.

o What is shown by Exhibit Number Fifteen?

A Exhibit Number Fifteen tabulates the
permeabilities of the core material from the Permo-Penn pay
section in the Murphy "NW" Federal No. 1. Those sections of
the interval that the electric log condemned as nonproductive
are omitted.

The average routine permeability for the
Murphy Well is 0.116 millidarcy, indicated at the bottom of
the fourth column.

It happens that the in s:tu permeability
corrected for overburden pressure taken from cor~ data, which

is the number at the bottom of the fifth column in Exhibit




LT TR R TR gk TR

© O 93 O U A W NV =

8 = 3

14

16
17
18
19

21

22

24

31
Fifteen, both came out to be 0.035 millidarcy for the Murphy
"NW" Federal No. 1, and I don't believe it, but that's the
way it turned out.

The Murphy Well can be considered a
typical well, since its in situ permeability of 0.035 milli-
darcy is very close to the average 0.031 millidarcy for the
ten wells that we talked about drill stem test data in Exhibif
Number Twelve.

So as a summary of the permeability data)]
we have two types of data, the average in situ permeability
from drill stem test data, 0.031 millidarcy; the average in
situ permeability from the available core data, 0.035 milli-
darcy.

Both types of engineering data indicate
that the permeability of the designated Permo-Penn pay section
is comfortably below the 0.1 millidarcy.

Q. What 1s shown by Exhibit Number Sixteen?

A. Okay. The second criteria relates to th¢
gas flow rates and then the third criteria is the oil flow
rates,

The data on the flow rates before stimu-
lation are not available for the vast majority of the wells
that produce in the designated Permo-Penn formation. The

natural flow rates are so low tnat they are routinely neither




€ & N AN R A W N O m

® 8 B 8

14

16
17
18
19

21

22

24

32

measured nor recorded. The normal completion procedure has
been to perforate and treat the well immediately.

In the absence of data on natural flow
rates, we propose to use production data for the stimulated
wells at a time in their life when the production rates are
approthing stabiliz=d rates.

Exhibit Twelve showed that the time to
reach the stabilized rate varied from 1.8 to 33 years and
averaged 10.7 years. Thus, actual flow rates measured two
years into the lives of the Permo~Penn wells will be either
near stabilized rates or still considerably higher than the
stabilized rates.

Exhibit Sixteen shows actual production
rates for the 24th calendar month in the producing lives of
the wells that are producing from the designated Permo-Penn
formation.

Only 34 of the 50 wells have been pro-
ducing for two years or longer, and the average rate of gas
production for the 32 wells is 144,000 cubic teet per day st
the bottom of the first set of figures in Exhibit Sixteen.

And the average rate of oil production,
which 1is at the bottan of the last set of figures in Exhibit
Sixteen, is 0.6 barrels of oil per day.

The gas rates vary from one to 655,000
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cubic feet per day, and only two wells pbroduced over 300,000
cubic feet per day.

The oil rates vary from zero to 4.1 bar-
rels of oil per day after two years. Only one well produced
over two barrels of oil per day, and no well produced as much
as five barrels of o0il per day in the 24th month after it
began production.

The FERC guidelines require that the gas
flow rate be measured against atmospheric pressure. The
average flow rate of 144,000 cubic feet per day calculated
above for stimulated wells, was measured against pipeline
pressures of 150 to 300 psi.

The corresponding flow rate at one atmos-
phere is given by the equation -- I guess I'm stuck with
reading the equation -- the flow rate at one atmosphere is the

flow rate, the actual! flow rate, times the quantity Pi ninus

P2 at 1 atmosphere over the guantity P2 minus P2 actual
s £ s

conditions.

Now, you just -- why don't we -- can we
just go back and skip this?
MR. STAHMETS: Is that shown somewhere?
A Yeah, 1it's éhown on the paper.

MR. STAMETS:  What page 1s that on, iir.

Bonecau?
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A Bottom of page seven.

MR. STAMETS: Okay.

A Why don't we just go back to saying that
we calculated for stimulated wells measured against pipeline
pressures orf 150 to 300 psi. When we calculate the stabilized
flow rate for production against atmospheric pressure the 144
Mcf per day becomes 146 Mcf per day in making that correction.

So the rates in Exhibit Sixteen are maxi-
mum values, T believe, since all the data applies to stimulate
wells and since many of the wells have not yet actually stab-
ilized. Thus, the average gas production rate is about 146,00
cubic feet per day, or less, and the maximum of o0il production
rate is about 4.1 barrels of oil per day, or less, under
stabilized non-stimulated cenditions.

0 Mr. Boneau, what is known regarding the
techniques for protection of the fresh water zones in the land
in guestion?

A Okay. All the wells proposed for tight
sand designe‘:ion, all of this area, lies within the Roswell
Artesian Water Basin, as established by the New Mexico State
Engineer. This Roswell Artesian Water Basin is a main source
of fresn water to Chaves County and northern BEddy County.

Regulations governing the -drilling of

0il and gas wells within the Basin are enforced by the New
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Mexico 0il Conservation Division in order to protect the
fresh water formations.

These regulations require that a water
protection string be set and cemented through the fresh water
bearing strata.

The base of the Artesian aquifer lies
at a depth of asbut 1000 feet at the north end of the propose&
area and at a depth of about 1400 feet at the south end.

In a typical casing program conductor
pipe is set at a depth of 300 to 400 feet and cement is cir-
culated to surface in < rder to protect the shallow fresh water].

Then an intermediate string of casing
is set about 100 feet below the base of the Artesian aquifer
at a depth of 1100 to 1500 feet. Cement is circulated to

surface behind the intermediate strint to protect the Artesian

The production casing 1s then set at the
toetal depth of tﬁe well, which is usually in the Morrow form-
aticn, and cemented with 400 to 1000 sacks of cement. This
provides a cement shield approximately 1000 feet above the
top of tnhe Permo-Penn designated formation.

The application to drill and the casing
program for each individual well must be approved by the New

Mexico 0il Conscervation Division, and by the United States
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Q. What is shown by your Exhibit Number
Seventeen?

A Exhibit Séventeen summarizes the engineerf
ing data that has been presented on the designated Permo-Penn
formation.

The average in situ reservoir permeabilidtly

determined by two standard methods, averages less than the

allowed 0.1 millidarcy.

The average stabilized flow rate for gas

is below the maximum allowed daily rate of 188,000 cubic feet

per day.

And lastly, no well produces as much as

five barrels of oil per day under stabilized conditions.

0 Mr. Boneau, were Exhibits Numbers Nine

through Seventeen either prepared by you or under ycur directjon

and supervision?
A Yes, sir.

MR. DICKERSON: Mr. Examiner, at this
time Applicant moves admission of Exhibits Nine through Sevent
teen.

MR. STAMETS: They are accepted.

MR. DICKERSON: And that concludes our

direct testimony.
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A ‘ Well, may I say one more thing?
0. Yes, go ahead. Do you have anything
else you would like to add, Mr. Boneau?
A Mike Stogner called me on Monday about--

asking about more detailed data on the drill stem test, and
yesterday I prepared quickly some of the data, most of the
data, all the data, on four of those_ten drill stem tests,
and if that guestion comes up we can talk about it to that
extent, or at least I responded to that telephone call to thaq

extent.

MR. DICKERSOM: That concludes our directd

testimony, Mr. Examiner.

CROSS EXAMINATION

BY MR. STAMETS:
0. Referring to Exhibit Sixteen, and also

Exhibit Twelve, you gave us some information on what you
teel a reasonable figure should be for the unstimulated
production rates.

Why didn't you show the rates for those
DST's on Exhibit Twelve? It would seem like that would give
us unstimulated production rates, actual unstimulated pro-
duction rates.

A. That's a good question and I just happen
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2 to have in my pocket a list of those ten drill stem test ..o
3 Q Good. I will write those figures down
4 on my copy of this exhibit. I may wind up asking you to do 5
5 | the same later. ' |
6 MR. NPICKERSON: We'll be glad to submit
1 those. E
8 A The reason that they're not there was
9 that I had the feeling that the 50 wells, that I didn't want 4
10 to use too small a sample for the average. |
n 0. Right. |
1 A And so I went for something that would -- ;
B big numbers, and got 34 wells, finally. Okay. %
14 . <.
That's no excuse for not giving you ten
15 for you to do whatever you want with them, and I apologize
16 for that.
| 17 :
Oh, hell, I don't -- let's see if I have
18 . ,
them in the same order that you have them.
19 . .
The first one is 25 Mcf --..
20
Q And that's the Box Canyon Well.
21
A Box Canyon.
22 .
0. All right.
A, Cities "JG", 189, Cikties "JH", 56.
24 . - : 4 I 1
City of Artesia, 83. Federal "Bz" 12, 29. Griffin "JJ", 190.
25 - . 1
Irish Hills "KW" No. 2, I have 70 written down. I remember

|
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it was 9.2, T think, actually, but 70 is fine. La Cama,

136. Murphy "NW", 221. And Powell "DG", 48.

0 Have you averaged those?

A The average is 105.

Q And that's below the magic 188.

A It's below the 188. 1It's below the 144

that we get by using actual production at pseudo-steady state.
conditions.

0 Have you compared those tigures with the
ones that you derived on Exhibit Sixteen for the wells that
are producing?

A No, but I'm willing tc do it with you
now, if you'd like.

Q Let's just take a look at some there.
Box Canyon 4-A, you've got 655 on Sixteen.

A As compared to 25. Box Canyon 4-A re-
sponded to its stimulation. So, that's the highest production
rate there. That's right.

0. And Cities "JG" has produced for less

A Less than two years.
0. ~- and there are no “igures.
A "JH" 1ig 96 compared to 56,

IR

City of Artesia, 55, is below the drill
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stem test value, 83. Federal "BZ” is 2 compared to it was
29, and the Griffin "JJ", 288, responded somewhat to stimula-
tion.
Q Is‘that right? My eyes don't track
stfaight acrogs that page.

Yes, that's correct. Thank you.

A Irish Hills "KW" has been on line a very.

relatively short time and there's no value. La Cama now pro-
duces 337, or its production rafe after two years was 337,
compared to 136 on the drill stem test.

Murphy is the well that's a Morrow pro-
ducer, has not yet been completed in the designated Permo-
Penn formation.

And the Powell "DG" produces 175 com-
pared to 48 on the drilil stem test.

So the actual production is, after stim-
ulation, and let's see if there's really ~- really what kind
of correlation would we develop.

La Cama, that should stabilize in about
two years. You'd think that those numbers would be roughly
the same, and it's up to you whether 136 and 337 are rougnly
the same.

At the bottom, Powell “DG" is 175 com-

vared to 48, but it should take 14 years to stabilize, so
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it's reasonable that 175 is still above 48.

City of Artesia, that stabilizes in two
years; is 55 instead of 83, which is a reasonable comparison,
so maybe we could make it sound like there was a reasonable
comparison.

Q When you averaged the rates on Exhibit
Sixteeﬂ did you include those wells that had produced less
than two years in your --

A Oh, no, no, no.

The average down there is'the sum of the
numbers divided bv 34.

a Okay, and 34 of those wells had produced
for two years.

A Right.

o And the other with asterisks didn't, bﬁt
they didn't enter into the calculation.

A But they did not enter intc the calcula-
tion one way or the other.

G And of those wells, only one is shut-in,
so that really has no significant effect on the final outcome
of what you've calculated there.

A. Let me state that wore precisely. The
average 144 is the sum of those numbers divided by 34. 34

is the number of entries, number of numerical entries in the
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colunmn. So there are =-- there are 34 numbers, 14 asterisks,
and 2 SI's., The SI's and the asterisks did not enter in the
calculation.

I'm sorry'to confuse’you.

0. Well, that's all right. That's easy to
do in these cases.

Certainly Exhibit Twelve intends to, if
not confirm Exhibit Sixteen, but would tend to indicate, if
anything, Exhibit Sixteen may be overly generous in this cal-
culation of production against atmospheric pressure.

A I agree. We -- I told the people that
worked on this with me that we were going to make every doubt
in the -- on the side of being generous, and we, I think, we
did that.

I tried consciously to do that.

Q. Now I presume somewhere are the formulas
and factors used in calculating permeability shown on Exhibit
Twelve.

A They —-- they are in these pages that I
prepared in response to Mike's telephone call, and I have
two copies of information oun four of the wells. That, I
think, is representative of the whole thing and it's just as
many as I could get together in an organized fashion in one

day.
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QO There is no problem, though, with sub-

the hearing.

A If you want that information, you'll get
that information, I assure you.

13 Okay. Could you give one copy of what
you have to Mike and let him take a quick look at it and see
if he has any problems with the data on it?

A. I do have the original on it, an originay
and two copies, and I'm gcing to keep the originals.

The reason for the scarcity of -- of
coples is that one of the exhibits for each well is a log and
it was hand-clored in and the hand-coloring is kind of a

limiting factor in getting very many copies made.

Q. But you do have the formula on the
front, plus the calculated deliverability -- or --

A Okay, can I try to explain what's there?

Q. Yeah, you may.

“A. There's a summary page on the front with

the formulas and the numbers built into the calculations.
There's a Horner plct with a dashed line

drawn through what we tock as the straight line portion.
There's a gyas analysis for the gas from

the well, which was used to determine properties like 4, the
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deviation factor, and the viscosity of the gas.

Then there are three pages that are
copied from the Halliburton drill stem test report, which --
the first is like a summary of the drill stem test; then thers
the pressure build—up-data; and then there's a sheet where
Halliburton nas listed what it -- the steps it took during
the drill stem tests and the rates that it measured.

Then there's a log of the region around
the drill stem test interval, with the area showing gas effect
outlined in red, and the height of the pay section when the
drill stem test was taken from that log.

And on the front page at the bottom we
put references of where we got the equations and where we got
the charts for the Z factors and the viscosities, and such.
We did not include actual copies of those correlations.

MR. STAMETS: Mike will just --

MR. STCGNER: This is what I want.

MR. STAMETS: This is what you want.

Okay, so if they can submit that on all the wells, if we have

any problems with it, we can correspond and try to get a reso-

lution oif them.
MR. STOGNER: This will answer a lot of
my guestions,

A, On cone of the wells I found what I would
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consider a mistake and it lowered the actual measured perme-
ability, I think, from .003 to .002, or something, but you
may notice that I've noted that for your infovmation on this

form.

MR. DICKERSON: Should we submit those
as numbered exhibits? |

MR. STAMETS: Why don't you just submit
that as supplemental information to the Exhibit Number Twelve?

MR. DICKERSON: Okay.

MR. STAMETS: And you can just label each
cae with the well name so it's obvious which they belong to,
and then if upon review of this data we have any questions,
we may nave to seek further clarification.

But it does appear that you have here
submitted the type of informatior that we're looking for on
these wells, which will allow us to make the proper evaluation

Have you got any questions?

MR. SYPTOGNER: Yes, I 8o have a question,

MR. STAMETS: Okay.

QUESTIONS 3Y MR. STOGHNER:
0. On our Murpny "NW" Federal No. 1, where
the core was taken, do you feel this was drilled into one of

the isolated mounds?
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A No. No, it's in the bank, I believe,
isn't it?
Up here, just barely inside this bank,

basin, but it was not a mound up here.

MR. STAMETS: That's No. 6 on A-A'. Okay

0 Well, do you feel this is representative
to the mounds that are in this tight sand area, this core
sample?

A I feel it's as representative of those
as any one core is going to be representative of anything.

Q. The overburden pressure was calculated
to be 3300 psi. I guess it was a gradient of .5085 psi per
foot and you used the average top of the formation at 6490.
Is this again representative of the area, and how did you
calculate that?

A The Murphy core was taken before I worked
for Yates Petroleum. I attempted to track down who used
3300 psi as the overburden, as the representative overburden
pressure, and it's —- that would be representative of the
Murphy rather than the whole thing, since it's talking abcut
the Murphy.

The two people involved both said that

the other person was responsible, so0 1 did my own calculation

|

hbased on what I saw in the literature, and 1 have trouble re-
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producing that right at the moment, but I got like it ought
to be 4900, which would make the permeability even lower, and

so I don't think --

Q2 Something like .6 psi per foot gradient?
A. Okay, what I read up on it, you know, an#
I make no bones on doing this, but I -~ I looked into this

guestion and what I found was that«people use 1 psi per foot
minué the reservoir pressure,

And I found that used in other tight gas
sand hearings and in petroleum literature, and that gives,
like you say, about .6 psi per foot.

Anyway, we'd say that the 3300 is an
order of magnitude number that somebody picked as representa-
tive.

MR. STOGNER: That's all the questions
I have.

A And that's all I can support it with.

RECROSS EXAMINATION
BY MR. STAMETS:
0 one of Mr. Stogner's questions stimulated
one more.
Are any of the tests shown on Exhibit

Twelve in a mound?
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A I don't think so. Ray?
MR. BECK: There's one right there. No.
There's one right there, the wéll in 2, 19, 24.
A Irish Hills.
MR. STAMETS:A That wouid be the Irish
Hills.
A Yeah, I thought of that question this
morning and I didn't have a chance to look it up, but--
MR. BECK: La Cama.
A So aprarently the answer is La Cama and
Irish Hills.
MR. BECK: No, no, Irish Hills iszn't
in a mound. It's just La Cama.
A Is that the agreed answer, that one of
them is in a mound, and that's La Cama?
MR. BECK: The only triangle that's in
a mound 1is the La Cama Well in 20 of 18, 25.
MR. STAMETS: And that was 136, again
below the magic 188 figure.
Mr. Beck, did you -- since vou're up and
about, did you recommend a type loy for this area?
MR. BECK: Well, sir, we reproduced
the logs on the cross sections at 2-1/7 inches equal 100

feet, so people could sce and actually calculate the porosity




~ O O e W W

© ™

10

11

13
14
15
L1
17
18

19

21
22
23
24

25

49

off of the compensated neutron - formation density logs,

which most of the logs are, there are some sonic logs, but thgy

all constitute logs which can be referred to, and it gives
you nine, nineteen, twenty-eight -- about thirty wells which
you coculd look at, which would constitute type logs.

MR. STAMETS: Okay, for purposes of this
order, wc can select one of these wells as the type log in
determining the top and bottom of the formation.

MR. BECK: Oh, the type log, the one
that I was referring to most as the type log, is the Well
No. 3 of cross section B-B', Exhibit Number Six.

The name of the well is the Tom -- now
it's Sun, formrrly the Tom Brown, No. 1 Antelope Sink Well,
in Section 18 of 19, 24.

And in my testimony I gave the tops of
the Third Sister, the top and the bottom. and other pertinent
correlations, like Antelope Sink %Zone, top of the bank facies
tiie bottom ¢: the bank faries.

And that would constitute my type 1log.

MR. STAMETS: Okay. Mike has cne mere

question.
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QUESTIONS BY MR. STOGNER:

0. Dr. Boneau, on page five of your testi-
mony, the drainage area was assumed to equal 320-acre pro-
ration unit, do you feel this is a representative of the ac-
tual radius of drainage? In this formation?

A It was taken as 320 acres because that's
the proration unit size. But some of the Cisco wells have a
good chance of draining that and some of them have a -- will
probably drain half or two-thirds, or something, of that.

It's as reasonable a number as I could
pick. I cannot stand here and defend that all of them are
going to drain 320 acres, no.

MR. STCOGNER: Thank you, Dr. Boneau.
That's all I have.

MR. STAMETS: Any other questions of
this witness? He may be excused.

Anything further in this case?

If there is notnhing further, this case
will be taken under advisement, subject to submittal of the
supplemental data.

And the nearing is adjourned.

(Hearing concluded.)
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CLRTIrPFPICATE

I, SALLY W. BOYD, C.S.R., DO NNRERY CEPTIFY &hat
the foregoing Transcript of Hearing before the 0il Conserva-
tion Divisioﬁmwes reported by me; that the said transcript
is a full, true, and correct record of the hearing, prepared

by me to the best of my ability.
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STATE OF NEW ME». .

ENERGY ano MINERALS DEPARTMENT

OIL CONSERVATION DIVISION

BRUCE KING June 2, 1982 POST OFFICE BOX .
2088

GOVERNWOR STATE LAND OFFICE BUILDING

LARRY KEHQE SANTA FE, NEW MEXICO 87501

SEORETARY [50% B27-2434

Mr. Howard Kilchrist

Federal Energy Regulatory Comm,
825 North Capitol Street, N.E.
‘Washington, D. C. 20426

Re: Permo-Penn Tight Gas Formation
Case

Dear Mr. Kilchrist:

Enclesed for the use by members of your staff, please
find two copies of the transcript of hearing held in the
above-referenced matter which was docketed before the New
Mexico 0il Conservation Division as Case No. 7352 and which
recommendation is contained in Order No. R-6904.

If I can be of further assistance, please do not
hesitate to call.

Sincerely,

W. PERRY PEAKCE
General Counsel

WPP/dr

cc: Chad Dickerson
Losee, Carson & Dickerson




LARRY KEHOE
SECRETARY

X
///&OE D. RAMEY /
// Director 7

February 15,

Mr. Chad Dickerson Re:
Losee, Carson & Dickerson
Attorneys at Law

Post 0ffice Box 239

Artesia, New Mexica 88210

Dear Sir:

STATE OF NEW MEXICO

ENERGY ano MINERALS DEPARTMENT -

OiL CONSERVATION DIVISION

POST OFFICE BOX 2088
STATE LAND GFFICE BUILDING
SANTA FE, NEW MEXICO 87501
1282 (506) 827-2434

CASL NO. 7352
ORDER NO. R-6704

Applicant:

Yates Petroleum Corporation

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

/Ypurs very trg}y;”“‘7

AL

(/ / ,/’1-"\;’;/{ /

JDR/fd

Copy of order also sent to:

liobbs OCH X
Artesia OCD__ X
Aztec OCD
Other
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United States Department of the Inpe‘rior

OFFICE OF THE S8ECRETARY 4 iy 0

e J/ ;
. OIL Cpea, ™™ one HEN
Minerals Managemaent Service WS, ““Lli§

South Central Region SANT, :”c YiViSIOn

P. 0. Box 26124
Albuquerque, New Mexico 87125

MAR 0 - jop0

Mr. W. Perry Pearce

0i1 Conservation Division
State of New Mexico

P. 0. Box 2088

Santa Fe, New Mexico 87501

Dear Mr. Pearce:

This jurisdictional agency concurs in the recommendation of the State
of New Mexico, Case No. 7352, Order No. R-5904, dated February 15, 1982,
that the Permu-Penn formation underlying the described lands in subject
order in Eddy County, New lexico, be designated as a Section 1C7 tight
formation.

It is requested that this concurrence be included with the recommenda-
tion submitted to the Federal Energy Regulatory Commission.

Sincerely yours,

raay
/

}iﬁ,m;,vd-’ %j’%\

‘Z/¢ Gene F. Daniel
Deputy Minerals Manager
0i1 & Gas
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QIL CONbCI\IMIIu” DivISION

SANTA Fg
BEFORE THE OIL CONSERVATION DIVISION

CI> THE STATE OF NEW MEXICO

IN THE HMATTER OF THE APPLICATION
OF YATES PZTROLEUM CORPORATION

FOR TIGHT FORMATION DESIGNATION, : CASE NO. 7352
EDDY COUNTY, NeW MEXICO

" e

e ae

AMENDED APPLICATION

COMES NOW Yates Petroleum Corvoration, by its attorneys, and

states:

. Applicant is the owner cof interests in the Permo-Fann rorma-
tion underiving portions of the lands described in Exhibit "A" at<ached
hereto and irncorporated czv reference. For purposes hereof, the Permo-Penn
formation I1s defined as that interval between the top of the marksr named
the Third Sister Cycle of the Wolfcamp Series of the Permian System, and
the top of ths Canyon Series of the Pennsylvanian System.

2. Said formzation underlying the lands described in Exhibit "a"
is expected -0 have an average in situ gés permeability throughout the pay
section of 2.1 millidarcy or less.

3. The averace depth to the top of said formation is 5,827
feet. The stabilized prcduction rate, either at atmospheric pressure or
calculated acainst atmospheric pressure of wells completed for production
in the formazi~n without stimulation, is not expected to exce=d 188 MCF of
gas per dav.

Mo well drillied into said Formation underlying the lands
described o Zxhibit "A" is cupacted to produce more than five barrels of

crude oil vox day prior o anslication of stimulation technigues or wro-

VHEDESORE, Apolicant prayvs that the Division enter its Jrdec
recommendinT ~o the Pedeorzl Enerqgy Regulatory Commission that, puvsuant to

Section 107 of the Wakursl Sas pPolicy Act of 1973, and 18 C.P.R. £271.701,

the Perpo-Tann Roaervoir wndeclyving the lands desceribed in Exhibis "AY bo




designated as a tight formation, together with such other and further

relief as tne Division deems propar.

' YATES PETROLEUM CORPORATION

; . //’t///g 1/# P2 /}-:/ﬁ

By

Chad Dickerson

: : LOSEE, CARSON & DICKERSON, P.A.
3 o P. O. Drawer 239
g Artesia, New Mexico 88210

Attorneys for Applicant




EXHIBIT "A"

—y

Township 17 Scuth, Range 24 East, N.M.P.M.

All Sections

i Township 17 South, Range 25 East, N.M.P.M.

| ‘ All Sections

; Township 17 Southk, Ru.:ye 26 East, N.M.P.M,
§ All Sections
% Township 18 Soﬁth, Range 24 East, N.M.P.M.
" All Sections
Township 18 South, Range 25 East, N.M.P.M.
All Sections
Township 19 South, Range 23 East, N.M.P.M.
All Sectic s
Township 19 South, Range 24 East, N.M.P.M.
E All Sections
A

Township 12 South, Range 25 East, N.M.P.H.

All Sections

Township 20 South, Rangs 27 East, N.M.P.M.

All Sections

Township 2C South, Range 23 East, N.M.P.M.

All Sections

Township 20 South, Range 24 East, N.M.P.M,

\ . All Sections

Township 20-1.72 South, Ranage 21 BEast, W.M.PLM.

: Township 20-1.°0

Township 21 Sonth, R-nue 21 Fast, MN,M.P.M,

Sections

‘ Townsnin 21 3outh, Range 22 EHast, H.M.PUM,

All Sections

Townszhin 22 3outh, Range 21 Hast, .M PUM,

vownchin 27 Zeath, Raonan

wettons Lotnrongh 30

in hddy County, low Mesico.




STATE OF NEW MEXICO
ENERGY AND MINERALS DEPARTMENT
OIL CONSERVATION DIVISION

IN THE MATTER OF THE HEARING
CALLED EY THE CIL CONSERVATION
DIVISION ¥OR THE PURPOSE OF
CONSIDERING:

FANTE AR B2 i RS
SN vl [BNES Na

Order No. X-65%04&

TLICATION OF YATES PETROLEUM
CORPORATION FOR DESIGNATION OF
A TIGHT FORMATION, EDDY COUNTY,
NEW MEXICO.

ORDER OF THE DIVISION

BY THE DIVISION:

This cause came on for hearing at 9:00 A.M. on QOctonanr 21,
1981, at Santa Fe, New Mexico, before Examiner Richard L. £tamsts,.

NOW, on this l5th day of February. 1982, the Divisicn
Director, having considered the testimony, the record, and tne
recommandations of the Examiner, and being fully cdvised in the
premises,

FINDS:

{1) That due puhlic notice having heen glvon ax required
By law, the Division hag dnrisdiction of thig craase and she sub-
ject mattey therecof.

(2}  That the anplicant, Yates Denyve oo Tonoorating
quests chat the Division wvecornond to Lhe Foucsal Lhooyo,
tory Commission that the Permo~-Penn formation anaevl
lands situated in Bddy County, YWew Mowicd, descviled
"A" attached herato and incormorated by uo svence {(“ihe sehoaoct
Area"); bhe designated as a Cight Yorwatica iy socordanse wiih
Section 197 of the Natuvral Cas Feolicey Agt of 1978, and 19 O P
Sceotion 271,701, ec seo.
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CASE NO. 7352
Order No. R-69504

(3) That the Permo-Penn formatiun underlying the Subject
Area is that stratigraphic interval between the top of a marker
named the Third Sister Cycle of ths Wolfcamp series of the Per-
mian system and the top of the Canyon serjes of the Pennsylvan-~
ian system.

(4) That the type section for the Permo-Penn formation is
found at a depth of from approximately 5860 feet to 7060 fee:
on the Sonic log dated July 22, 1963, from the Sun (Tom Brown)
Antalope Sink Unit wWell No. 1, located in Unit G of Section 18,
Township 19 Scuth, Range 24 East, E4dy Connty, New Mexico.

(5) That the Permo-~Penn formation in the Subject Area is
a complex of shelf, bank and basin facies reflecting three major
environments of deposition, trending basinward from the west and
northwest and dipping to the east and southeast at approximately
100 feet per mile in most of the Subject Area. The shelf facies
to the northwest is composed of deposits of interbedded limestonees,
shales, siltstones and sandstones, and is effectively non-porous
and impermeable and acts as an up-dip seal to the bank facies;
that the bank facies is composed mostly of marine limestones made
up in large part of bioherms and their associated debris aprons
with a few intercalated marine shales; that the basin facies to
the southeast coneists mainly of thin-bedded, fine-grained sand-
stones, siltstones and shales, within which are scattered isolat-
ed mounds of built-up carbonates, in some of which porosity occurs
but many of which are effectively non-porous and impermeable.

{(6) That as of January 1, 1921, the Permo-Penn formation
underlving the Subjact Arca haz heen penetrated by 333 wells, 50
of which were completed in the Permo-Penn formation as of January
1, 1981; that the averags depth to the top of the pay zone in
these 50 wells is 6490 feet, and the productive interval in said
wells begins several hundrcéd feet below the top of the marker
named the Third Sister Cycle; and from all avzilable data there
appears to be no other productive zones within the Fermoc~Penn
formation; that the large number of wells drilled through the
Permo-Penn formation in the subjevi Aiea gives rozsonabhly efface
tive control over both the wvorstical linits of 33id formation,
and the areal extent of ile Subject Ared.
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CASE NO. 7352
Order No. R-6904

{7} That the dapth to tha top of the Permo-Penn formation
in the Subject Area varies from 4927 feet in the highest well
drilled to 6717 feet in the lowest with an average depth to the
top of such formation of 5822 feet.

. (8) The thickness of the Permo-Penn formation in the Sub-
ject Area varies from 1000 to 1400 feet, much of which is non-
productive; the markers pickedé to define the Permo-Penn formation
are the only ones which can be accurately picked throughout the
Subject Area to most closely isolate the productive zones for
which tight formation designation is sought; that recognition
of said markers will facilitate industry and regqulatorxy analysis
of the formation in question.

(9) That the average insitu permeability calculated from
all available drill stem test data is 0.031 millidarcy. The
average insitu permeability from the only core data available
is 0.035 millidarcy, thus confirming the drill stem test data.

(18) That the average production rate in the 10 available
drill stem tests was 105 Mcf per day and the average production
rate against atmospheric pressure for the 34 completed and stim-
ulated wells that have approached stabilized conditions was 146
Mcf per Gay; that the drill stem test data should more closely
represent average production rates inasmuch as the actual produc-
tion figures are from wells in which production has been enhanced
by stimulation,

: {11) <That maximum liquid producticn in any well at stabiliz-
| ed conditions is 4.1 barrels of oil per day and average production
is 0.6 barrels of oil per day.
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CASE NO. 7352
Order No. R-6904

(12) That the data available indicate that the Permo-rPenn
formatiocn in the Subject Area meets all the criteria set forth
in 18 C.F.R. Section 271.701, e seqg, viz:

(a) the estimated average insitu permeability through-
out the pay section is expected to be less than
0.1 millidarcy;

{(b) the stablilized production rate, against atmospher-
ic pressure, of wells completed for production in
the formation, without stimulation, is not expect-
ed to exceed 188 Mcf per day t th: average depth
to the top of the formation of 5822 feet;

{c) no well drilled into the formation is expected to
produce without stimulation more than five barrels
of oil per day; and

(d) the Divieion has not authorized the formatiun or
any portion thereof to be developed by infill
drilling.

(13) That the Artesian aquifer within the proposed area
has its base at depths from 1000 feet to 1400 feet =r approximate-
ly 4500 feet above the Permo-Penn formaticn.

{14} That existing State of New Mexico and Federal Regula-
tions relating to casing and cementing of wells will assure that
development of the Permo-Penn formai:ion will not adversely affect
the Artesian aquifer or other shallower aquifers.

(15) That the Permo-Penn formation within the Subject Area
should be designated as a tight formation.
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CASE NC. 7352
Ordar No. R-6904 -

IT IS THEREFORE ORDERED:

(1) That it be, and hereby is recommended to the Federal
Energy Regulatory Commission pursuant to Section 107 of the Nat-
ural Gas Policy Act of 1978, and 18 C.F.R. Section 271.701, et seq,
that the Permo-Penn formation underlying the Subject Area be :
deasignated as a tight formation. ‘

{(2) That jurisdiction of this cause be retained for the
entry of such further orders as the Division may deem necessary.

DONE at Santa Fe, New Mexico, on the day and year herein-
above designated,

STATE OF NEW MEXICO
.O3L CONSERVATION DIVISION

! 7

" JCE D. RAME
Director

SEAL




Township

17

CASE NO. 7352

ORDER NO. R-69C4

SXHIBIT “A"

South, Range 24

Bast, N.M.P.M.

Township

17

All Sections

South, Range 25

Bast, N.M,P.M.

Township

17

All Sections

Scuth, Range 26

East, N.M,P.M,

s e

Township

18

All Sections

South, Range 24

East, N.M.P.M.

Township

18

All Sections

South, Range 25

FEagt, N.M.P.M,

Township

19

All Sections

South, Range 23

East, N.M.P.M.

Township

13

All Sections

South, Range 24

East, N.M.P.M.

Township

19

All sections

South, Range 25

Easgt, N.M.P.M.

Townshin

20

All Sections

South, Range 21

East' N.M.P.M.

20

211 Sections

South, Range 23

East, N.M.P.M.

Township 20

south, Range 24

Bast, N.M,P,M,

All sections

2 A T e S B




Township 20-1/2 South, Range 21 East, N.M.P.M.

All Sectioneg

>

All Sections

Township 21 South, Range 21 Bast, N.M.P.M,

All Sectionsg

Township 21 South, Range 22 East, N.M.P.M,

All Sections

Township 22 South, Range 21 East, N.M.P.M,

Sections 1 through 12

Township 22 South, Range 22 East, N.M.,P.M,

Sectiona 1 through 12

containing 316,187.13 acres, more or less,
in Bddy County, Naw Mexico.

4
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LAY CFFICES

LOSEE, CARSON & DICKERSON, pr A.
A.J.LOSEE 300 AMERICAN HOME BUILDING AREA CODE 508
JOEL M.CARSON P. O. DRAWER 239 746-3508
CHAD DICKERSON ARTESIA, NEW MEXICO 88210

October 2, 1981
oI, CONSERVATION DIVISION

, 381

VIA PUROLATOR RECEIVED

Energy and Minerals Department
0il Conservation Division

P. O. Box 2088

State Land Office

Santa Fe, New Mexico 87501

Re: Case No. 7352
Application for Tight Formation
October 21, 1981 Examiner Hearing

Gentlemen:

Enclosed, please find four copies of a complete set of Exhibits 1 through
17, which Yates Petroleum Corporation proposes to offer or introduce at the
hearing set for the captioned case, together with two separate statements
of the meaning and purpose of each exhibit, one as to engineering (Exhibits
9 - 17) and one as to geological testimony (Exhibits 1 - 8).

Sincerely yours,

LOSEE, CARSON & DICKERSON, P.A,.

N

. - a0

éﬁéd-Dickerson

CD:pvm
Enclesares
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STATE OF NEW MEXICO
ENERGY AND MINERALS DEPARTMENT
OIL CONSERVATION DIVISION
STATE LAND OFFICE BLDG.
SANTA FE, NEW MEXICO
23 September 1981
EXAMINER HEARING
IN THE MATTER OF:
Application of ¥Yates Petroleum
Corporation for designation of a CASE
tight formation, Eddy County, New 7352
Mexico.
BEFORE: Richard L. Stamets
TRANSCRIPT OF HEARING
APPEARANCES
For the 0il Conservation W. Perry Pearce, Esq.
Division: Legal Counsel to the Division

State lLand Office Bldg.
Ssanta Fe, New Mexico 87501

For the Applicant:
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MR. STAMETS: Call next Case 7352.
MR. PEARCE: Application of Yates Petro-

leum Corporation for designation of a tight formation, Eddy

County, New Mexico.

MR. STAMETS: At the request of the

applicant, this case will beé continued until the October letﬁ

Examiner Hearing.

(Hearing concluded.)
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STATE OF NEW MEXICO
ENERGY AND MINERALS DEPARTMENT
OIL CONSERVATION DIVISION
STATE LAND OFFICE BLDG.
SANTA FE, NEW MEXICO
23 September 1981

EXAMINER HEARING

IN THE MATTER OF:

Application of WAtes Petroleum
Corporation “or designation of a %%E
tight formation, Eddy County, New ?

Mexico.

BEFORE: Richard L. Stamets

TRANSCRIPT OF HEARING

APPEARANCES

For the 0il Conservation
Division:

For the Applicant:

W. Perry Pearce, Esqg.

Legal Counsel to the Division
State Land Office Bldg.

santa Fe, New Mexico R7501
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MR.

MR,

leum Corporation rfor designa*ion of a tight fermation, Eddy

County, New Mexico.

MR,

applicant, this case willi be continued until the October 2lst,

Examiner Hearing.

STAMETS :

PEARCE:

STAMETS :

2

Call next Case 7352,

Application of Yates Petro-

At the request of the

(Rearing concluded.)
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LAW OFFICES : SEP 1§

LOSEE, CARSON & DIGHER3ON. & AJ8!

A J. LOSEE 300 AMERICAN HOME 61’[‘ ) — AREA CODE SO5
JOEL M.CARSON P. O. DRAWER 239 S A ey SION 746-3508

CHAD OICKERSON ARTESIA, NEW MEXiCO sazio SANTA Fr

DAVIO R.VANDIVER

September 16, 1981

Mr. Joe D. Ramey

Energy and Minerals Department
0il Conservation Division

P. O. Box 2088

Santa Fe, New Mexico 87501

Re: Case No. 7352

Dear Mr. Ramey:

Enclosed for filing, please find three copies of the Amended Applica-
tion of Yates Petroleum Corporation for Tight Formation Designation,
Eddy County, New Mexico.

We ask that this case be continued until the October 21, 1981 Examiner

Hearing.
Thank you.
Sincerely yours,
LOSEE, CARSCN & DICKERSON, P.A.
o [ *W
A ass 2/ 7
Chad Dickerson
CD:pvm

Enclosures
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Ol CUNGERY AL e 1ot FISTORE
SANTA I

FEFORE THE OIL CONSERVATION DIVISION

OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE APPLICATION

OF YATES PETRCLEUM CORPORATION - :
FOR TIGHT FORMATION DESIGNATICN, : CALE NO. 7352
EDDY COUNTY, NEW MEXICO :

AMZINDED APPLICATION

COMES NOW Yates Petroleum Corporation, by its attorneys, and
states:

1. Applicant is the owner of interests in the Permo-Fenn forma-
tion underlying portions of the lands described in Exhibit "A" attached
hereto and incorporated by reference. Tor purposes hereof, the Perme-Penn
formation is defined as that interval bhetween the top of the marker nawmed
the Third Sister Cycle of the Wolfcamp Series of the Permian System, and
the top of the Canyon Series of the Pennsylvanian System.

2. Said formation underlying the lands described in Exhibit "aA"
is expected to have an average in situ gas permeability throughout the pay
section «f 0.1 millidarcy or less.

3. The average depth to the top of said formation is 5,827
feet. The stabilized production rate, either at atmospheric pressure or
calculated against atmospheric pressure of wells combleted for production
in the formation without stimulation, is rot expected to exceed 188 MCF of
gas ner dav,

1 - 17 Ty 7 - B - R £yt N sty T
4 .. U dry i ien irntn o sala Sormabion oo

described o Fuhibit "AY de expecrted to produce mors than five hoorols of
cruds ol oy dav erioy to apulicstion of stimnlatinn baohnicues ©r Dro-

PR
WHEREFORS, Applicant nravs that the Dirigion antory ths Order
v n - y [ReYs Sty ’J wereny N o , 1yranrarf N
socrian TaY oov che Natural Gas Poliocw Aot oar bwre oand e OO0 R0 8200 70,
b 1 ¢ : RO R i r
! Y el i M 1Y J AR IR A S B ‘ b




desiynated as a tight formation, together with such other and further

relief as the Division deems proper.

YATES PETROLEUM CORPORATION

By: %JW

Chad Dickerson

LOSEE, CARSON & DICKERSON, P.A.
P. O. Drawer 239

Arcesia, New Mexico 88210

Attorneys for Applicant




EXHIBIT "A®

Township 17 Range 24 N.M.P.M.
Sectinns

Township 17 Range 25 N.M.P.M,
Sections

Township 17 Range 26 N.M.P.M.
Secticns

Township 18 Range 24 N.M.P.M.
Sections

Township 18§ Range 25 N.M.P. M,
Sections

Township 19 Range 23 N.M. P M.
Sections

Township 19 Range 24 N.M.P.M.
Sections

Township 19 Range 25 N.M.P.M,
Sections

Township 20 Range 21 N.MLPL
Sections

Township 20 Range 23 M.oML PN

Sections
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BEFORE THE OIL CONSERVATION DIVISICN

OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE APPLICATION H
CF YATES PETROLEUM CORPORATION :
POR TIGHT FORMATION DESIGNATION, : : CASE NO. 7352
EDDY COUNTY, NEW MEXICO :

AMENDED APPLICATIOXN

COMES NOW Yates Petroleum Corporation, by its attorneys, and
states:

1. Applicant is the owner of interests in the Permo-Penn forma-
tion unde{lyinq portions of the lands described in Exhibit "A" attached
hereto and incorporated by reference. For purposes hereof, the Permo-Peun
formation is defined as that interval between the top of the marker named
the Third Sister Cycle of the Wolfcamp Series of the Permian System, and
the top of th= Canyon Series of the Pennsylvanian System,

2. Said formation underlying the lands described in Exhibit “A"

[

s expected to have an average in situ gas permeability throughout the pay
saction of 0.1 millidarcy or less.

3. The average depth to the top ~f said formation is 5,827
feet. The stabilized production rate, either at atmospheric pressure or

£ eem TV m e
L ¥R 2 e

calculated against atmospheric pressure O loted for nroduction
in the formation without stimulation, is not expected to exceed 188 MCF of
gas per day.

4. No well drilled into said formazinn underlying the lands

descrinad on Exhibit "A" is expected to producs more than five barrels of

~rude oil per Aav prior to appl! ation of stim:lazion techniguss or pro-

WHERZFORE, Applicant prays that the Division enter its Ordex
recormending to the Federal Energy Regulatory Conmission that, pirsuant to
Seetion 107 o2 the Hatural Sas Policy Act of 1973, and 18 C.F.R. $271.70G1,

the Pormo~-Penn Reservolr un”orlying the lands described in Exhibit "A" be




designated as a tight formation, together with such other and further
relief as the Division deems proper.
? YATES PETROLEUM CORPORATION

: L ’4/14//,_»'/ 4\”} .« g
| v O (Y i s

B

CThad DicXkerson

1 ) T LOSEE, CARSON & DICKERSON, P.A.
: Ff P. O. Drawer 239

Artesia, New Mexico 88210

Attorneys for Applicant
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Township

17

EXHIBIT "A"

Scuth,

Range 24 East,

N.M.P. M.

Township

17

All

South,

Sections

Range 25 East,

N.M.P.M,

Towrship

17

All

South,

Sections

Range 26 Fast,

N.M.P.M.

Township

18

All

South,

Secticns

Range 24 East,

N.M.P.M.

Township

18

all

South,

Sections

Range 25 East,

N.M.P.M.

Township

19

aAll

South,

Sections

Range 23 East,

N.M.P.M.

Township

19

All

South,

Sections

Range 24 East,

N.M.P. M.

Township

19

All

South,

Sections

Range 25 East,

N.M.P.M.

Township

All

South,

Sections

Range 21 East,

N.M.P.M.

Township

20

All

South,

Sections

Range 23 East,

N.M.P.M.

Township

20

All

South,

Scctions

Range 24 East,

N.M.P.M,

Township 20-1/2 South, Rangs 21 Bast, MN.M.PLM,

All

Sectinns

ALl

Sections

Township 20-1/2 South, Range 22 Hast

all Sectionn

3&&213&32”?1 South, Range .21 East, N LP.M.
411 Sections

?ZﬁﬂyﬂliE_EJ South, Range 22 East, N.¥.p.M
All Sections

Tow&s:&gvzaf?glﬂlﬁqug{;ginﬁnstLj&}ty.u.

Sections 1 through 12

Teenshiin 22 South, Rasg: 22 East,

in Bddy County, tiew

et e

Moo,

LML PLM,




Docket 33-81

Docket Nos. 34-81 and 35-81 are tentatively set for October 2l and November 4, 198l. Applications for
hearing must be €filed at least 22 days in advance of hearing date.

DOCKET: COMMISSION HEARING - WEDNESDAY - OCTOBER 14, 1981

9 A.M. - OIL CONSERVATION COMMISSION - ROOM 20%
STATE LAND OFFICE BUILDING, SANTA FE, NEW MEXICO

(The following cases are continued from the Qctober 14, 1981, Commission hearing to October 16, 198l.)
CASE 7345: (Continued and Readvertised)

Application of Bass Enterprises Production Company for compulsory pooling, Lea County,New Mexico.
Applicant, in the above-styled cause, seeks ~n order pooling all mineral interests in the San
Andres, Bone Springs and Pennsylvanian formations, Lovington Field, underlying the N/2 RE/4 of
Section 13, Township 16 South, Range 36 East, to be dedicated to a well to be drilled at a standard
location thereon. Also to be considered will be the cost of drilling and completing said well and
the allocation of the cost thercof as well as actual operating costs and charges for supervision,
designation of applicant as operator of the well, and a charge for risk involved in drilling said
well,

CASE 7323: (DE NG}

Application of Clements Energy, Inc., for compulsory pooling, Chaves County, New Mexico.
Applicant, in the above-styled cause, seeks an order pooling all mineral interests underlying

the E/2 of Section 32, Township 15 South, Range 27 East, to be dedicated to a well to be drilled
at a standard location therecon. Also to be considered will be the cost of drilling and completing
said well and the allocatinn of the cost thereof as well as actual operating costs and charges for
supervision. Also tc be considered will be the designation of applicant as operator of the well
and a charge for risk involved in drilling said well.

Upon application of Southland Royalty Company, this case will be heard DE NOVO pursuant to the
provisions of Rule 1220,
Q'iiﬁiti‘it‘iiit*i.iitﬁﬁ.t.tt.'..'..'tQt'i.tt.I..ﬁﬁitltititii'iiﬁit.iit..ﬁ.ttt.tttttiihtﬁ*ﬁii'i.ttit*iiitt.lbli.tii

Docket No. 34-81

DOCKET: EXAMINER HEARING - WEDNESDAY - OCTOBER 21, 1981

9 A.M. - OIL CONSERVATION DIVISION CONFERFNCE ROOM
STATE LAND OFFICE BUILDING, SANTA FE, NEW MEXICO

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

ALLOWABLE: (1) Consideration of the allowable production of gas for November, 1981, from fifteen
prorated pocls in Lea, EQdy, and Chaves Counties, New Mexico.

(2) Consideration of *he allowable production of gas for November, 1981, from four prorated
pools in San Juan, Rio Arriba, and Sandoval Counties, New Mexico.

CASE 7373: Application of J. C. Williamson for Amendment of Division Order No. R-6738, Lea County, New Mexico.
Applicant, in the above~styled cause, seeks the Amendment of Division Order No. R-6738, which
approved an unorthodox location for a well 1560 feet from the North line and 1830 feet from the
wWest iine oi Section 10, Townsitlp 23 Souils, Rauge 34 Zast. Applicant secks the Amcndzmant of szid
order to reflect the corrected location of said well at a point 1580 feet from the North line and
2614 feet from the West line of said Section 19.

CASE 7374: Application cf Dugan Production Corporation for an unorthodox gas well lecation, San Juan County,
New Mexico. Applicant, in the above-styled cause, seeks approval for the unorthodox location of
a Farmington formation well located 330 feet fron the South line and 990 feet from the East line
of Section 9, Tcwnship 28 North, Range 1l West, the E/Z of said Section 9 to be dedicated to the well.

;
§
;
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Examiner Hearing - Wednesday - October 14, 1981 Docket No. 34-81
CASE 7375: Application of Dugan Production Corporation for downhole cowmingling, San Juan County, New Mexico,

CASE 7376:

CASE_7377:

CASE 71378:

CASE 7356:

CASE 7379:

CASE 7380:

CASE 7381:

CASE 7382:

CASE 7383:

Applicant, in the above-styled cause, seeks approval for the downhole commingling of Angel Peak
Gallup-Basin Dakota production in the wellbore of its McAdams Well No. 2 located in Unit P of
Section 34, Township 27 North, Range 10 West.

Application of Dugan Production Corporation for downhole commingling, San Juan County, New Mexico.
Applicant, in the above-styled cause, seeks approval for the downhole commingling of Basin-Dakota
and Biati-lower Gallup producticn in the wellbore of its Big 8 Well No. 1-E, lccated in Unit O

of Section 8, Township 24 North, Range 9 West,

Application of Dugan Production Corporation for downhole commingling, San Juan County, New Mexico.
Applicant, in the above-styled cause, seeks approval for the donunhole commingling of undesignated
Gallup and Basin-Dakota production in the wellbore of its July Jubilee Well No. 1 located 1in

Unit G of Section 30, Township 24 North, Range 9 West.

Application of:Jerome P. McHugh for downhole commingling, Rio Arriba County, New Mexico.
Applicant, in the above-styled cause, sseks approval for the downhole commingling of Wildhorse-
Gallup and Basin-Dakota production in the wellbore of his Apache E Well No. 1, located in Unit A
of Section 18, Township 26 North, Range 3 West.

{(Continued from September 23, 1981, Examiner Hearing)

Applicaticn of S & I 0il Company for compulsory pooling, San Juan County, New Mexico.

Applicant, in the above-styled cause, seeks an order pooling all mineral interests in the W/2 sW/4
of Section 12, Tewnship 29 North, Range 15 West, Cha Cha-Gallup 0Oil Pool, to be dedicated tc a well
to be drilled at a standard location thereon. Also to be considaered will be the cost of drilling
and completing said well and the allocation of the cost thereof as well as actual operating costs
and charges for supervision, designation of applicant as operator of the well, and a charge for
risk involved in drilling said well.

Application of JEM Resources, Inc., for vertical prol extension and special GOR limit, Eddy County,
New Mexico. Applicant, in the above-styled cause, seeks the vertical extension of the Cave-Grayburg
Pool to include the San Andres formation, and the establishment of a special gas-oil ratio limit

for said pool to 6000 to one or, in the altermative, the abolishment of the gas-oil ratic limit

in said pool, all to be effective Octcber 1, 1981.

Application of Bird 0il Corporation for an unorthodox location, San Juan County, New Mexico.
Applicant, in the above-styled cause, seeks approval for the unorthodox Entrada location of a
well to be drilled 2310 feet from the North line and 1325 feet from the East line of Sectaon 10,
Township 22 North, Range 9 West, the SW/4 NE/4 of said Section 10 to be dedicated to the well.

Application of H. L. Brown, Jx., for an unorthodox gas well location, Roosevelt County, New Mexico.
Applicant, in the above-styled cause, seeks approval for the unorthodox location of a well to

be drilled 330 feet from the South line and 2310 feet from the East line of Section 34, Township

7 south, Range 37 East, Bluitt-Wolfcamp Gas Pool, the E/2 of said Section 34 to be dedicated tc
the well.

Application of TXO Froducticon Corporation for an unorthodox gas well location, Eddy County, New
Mexico. Applicant, in the above-styled cause, seeks approval for the unorthodox location of

a Morrow well to be drilled 660 feet from the South and West lines of Section 20, Township 17
South, Range 28 East, the W/2 of said Secticn 20 to be dedicated to the well.

Application of Amoco Production Company for compulsory pooling, Eddy County, New Mexico.
Applicant, in the above-styled cause, seeks an order pooling all .ineral interests in the Upper
Pennsylvanian formation underlving the NW/4 of Section 19, Township 19 South, Range 25 East, to
e dedicated to a well to be drilled at a standard location thereon. Also to be considered will
he the cost of drilling and completing said well and the allocation of the cost thereof as well
as actual operating costs and charges for supervision, designation of applicant as operator of
the well, and a charge for risk involved in drilling said well.
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Examiner Hearing - Wednesday - October 14, 1981 Docket No. 34-81
CASE 7384: Application of Morris R, Antweil for compulsory puoling, Lea County, New Mexico.

CASE 7385:
CASE 7186:

CASE 7387:

CASE 7389:

CASE 7365:

CASE 7390:

CASE 7391:

Applicant, in the above-styled cause, seeks an order pooling all mineral interests from the

surface to the base of the Abo formation underlying the NE/4 SW/4 of Section 5, Township 20

South, Range 18 East, to be dedicated to a well to be drilled at a standard location thereon.

Also to be considered will be the cost of drilling and completinrg said well and the allocation

of the cost thereof as well as actual operating costs and charges for supervision, designation

of applicant as operator of the well, and a charge for risk involved in drilling said well.
Application of El Paso Natural Gas Company for downhole rcommingling, Rio Arriba County, New Mexico.
Applicant, in the above-styled cause, seeks approval for the downhole commingling sf Blanco-Mesaverde
and Basin-Dakota production in the wellbore of its San Juan 27-5 Unit Well No. 59, located in Unit

A of Section 6, Township 27 North, Range S West.

Application of El Paso Natural Gas Company for downnole commingling, Rio Arriba County, New Mexico.
Applicant, in the above-styled cause, seeks 2pproval for the downhole ccamingling of South Blanco-

Pictured Cliffs and Blanco-Mesaverde production in the wellbore of its San Juan 27-L Unit Well No.

54, located in Unit L of Section 31, Township 27 Nerth, Range S West.

Application of Sun Oil Company for an unorthodox oil well location, Lea County, New Mexico.
Applicant, ir the above-styled cause, seeks approval for the unorthcdox location of a well to

be drilled 660 feet from the North and East lines of Section 32, Township 9 South, Range 37 East,
WNest Sawyer-San Andres Fool, the N/2 NE/4 of said Section 32 to be dedicated to the well.

Application of Sun Oil Company for an unorthodox oil well location, Lea County, New Mexico.
Applicant, in the above-styled cause, seeks approval for the unorthodox location of a well to
be drilled in the Northeast Lusk Yates Pcol, 2500 feet from the North line and 1880 feet from
the East line of Section 15, Township 19 South, Range 32 East the SW/4 NE/4 of said Section 15
to be dedicated to the well.

Application of Yates Petroleum Corporation for an Amendment to Division Order No. R-4365,

Eddy County, New Mexico. Applicant, in the above-styled cause seeks the ~mendment of Division Order
No. R-4365, which promulgated special rules and requlations for the Penasco Draw San Andres-Yeso
Pool, by amending Rule 5 to permit the simultaneous dedication of gas wells and oil wells and
amending Rule 9 to provide for annual gas-liquid ratio tests in lieu of semi-annual tests.

(Continued from October 7, 1981, Examiner Hearing)

Application of Yates Petvoleum Corporation for the amendment of Order No. R-6406, Eddy County, New Mexico.
Applicant, in the above-styled cause, seeks the amendment of Order No. R-6406, to permit recompletion

of its State “IM" No. 2 Well, drilled at an unorthodox Morrow locati.n 660 feet from the South line

and 660 feet from the East line of said Section 25, Township 18 South, Range 24 East, in any angd all
Wolfcamp and Pennsylvanian pays in said well.

Application of Harvey E. Yates Company for compulsory pooling, Chaves County, New Mexico.

Applicant, in the above-styled cause, seeks an order pooling all mineral interests in the
Mississippian formation underlying the W/2 of Section 18, Township 9 South, Range 27 East.

to be dedicated to a well to be drilled at a standard location thereon. Also to be considered

will be the cost of drilling and ccmpleting said well and the allocation of the cost therecf as well
as actual operating costs and charges for supervision, designation of applicant as operator of

the well, and a charge for risk involved in drilling said well.

Application of Harvey E. Yates Company for statutory unitization, Eddy County, New Mexico.
Applicant, in the above-styled cause, seeks an order unitizing, for the purposes of a secondary
recovery project, all mineral interests in the Travis Penn Unit encompassing 480 acres, more or
less, underlying all or portions of Sections 12 and 13, Township 18 South, Range 28 East, Eddy
County, New Mexico.

The unitized interval would be the Cisco-Canyon formation between the depths of 9815 feet
and 9935 feet in Havwey F Vates Company's Travis Docp Unit No. 2 Well, &mony Lie matiters co
be considered at the hearing will be the necessity of unit operations; the designation of a
unit operator; the determination of the horizontal and vertical limits of the unit area; the
determination of the fair, reasonable, ani equitable allocation of producticon and costs of
production, including capital investment, to each of the various tracts in the vnit area; the
Jetermination of credits and charges to be madz among the various owners in the unit area for
their investment in well and equipment; and such other matters as may be necessary and appropriate
for carrying on efficient uni. operations, including, but not necessarily limited to, unit voting
procedures, selection, rewoval, or substitution of unit operator, and time of commencement and
termination of unit operations.
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Examiner Hearing - Wednesday - October 14, 1981 Docket No. 34-81
CASE 7392: Application of Sam H. Snoddy, for an unorthodox gas well location in the Oil-Potash Area,

CASE 71393:

CASE 7394:

CASE 7395:

CASE 7300:

CASE 7352:

—_

Lea County, New Mexico. Applicant, in the above-styled causs, 3eeks approval for the location
of N Pennsylvanian well to be drilled 640 feet from the North and East lines of Section 26,
Township 20 South, Range 32 East, Oil-Potash Area, the N/2 of said Section 26 to be dedicated
to the well,

Application of Uriah Exploration Incorporated for compulsory pooling, Eddy County, New ‘dexicoc.
Applicant, in the above-styled cause, seeks an order pooling all mineral interests in the
Cisco, Canyon and Morrow formations underlying the W/2 of Section 13, Township 22 South, Range
24 East, to be dedicated to a well to be drilled at a standard location thereon. Alsc to be
considered will be the cost of drilling and completing said well and tne allocation of the cost
thereof as well as actual operating costs and charges far supervision, designation of applicant
as operator of the well, and a charge for risk involved in drilling said we'l.

Application of Supron Energy Corporation for an unorthodox gas well location, Eddy County, New Mexico.
Applicant, in the above-styled cause, seeks approval for the unorthodcx location of a Pennsylvanian
well to be drilled 467 feet from the North line and 1650 feet from the West line of Section 13,
Township 22 South, Rarge 24 East, tho N/2 of saild Section 13 tc be dedicated to the well.

Application of Curtis J. Little for Designation of a Tight formation, Rio Arriba County, New Mexico.
Applicant, in the above-styled cause, seeks the designation of the Pictured Cliffs formation under-
lying portions of Townships 25 and 26 North, Ranges 6 and 7 West containing a total of 14,400
acres, more or less, as a tight formation pursuant to Section 107 of the Natural Gas Policy Act

and 18 CFR Section 271. 701-70S.

{Reopened and Readvertised)

Application of Dorme Petroleum Corporation for designation of a tight formation, Sandoval County,
New Mexico. Applicant, ir the above-styled cause, seeks the designation of the Chacra formation
underlying portions of Townships 21 and 22 North, Ranges 5,6, and 7 West, containing 73,018 acres,

more or less, as a tight formation pursuant to Section 107 of the Natural Gas Policy Act and 18
CFR Section 271. 701-705.

(Continued frcm September 23, 1981, Examiner Heaxing)

Application of fatas Petroleum Corporation for designation of a tight formation, Eddy County,
New Mexico. Applicant, in the above-styled cause, pursuant to Section 107 of the Natural Gas
Policy Act 18-CFR Section 271. 701-705, seeks the cesignation as a tight formation of the Permo-
Penn formation underlying all of the following townships:

Township 17 South, Ranges 24 thru
26 East;

18 South, 24 and 25 East,
19 South, 23 thru 25 East:
20 South, 21 thru 24 Ezst;
20 1/2 South, 21 and 22 East;
21 South, 21 and 22 East;

Also Sections 1 thru 12 in
22 South, 21 and Z2 East,

All of the above containing a total of 315,000 acres more or less.
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STATE OF NEW MEXICO
ENERGY AND MINERALS DEPARTMENT
011, CONSERVATION DIVISION
STATE LAND OFFICE BLDG.
SANTA FE, NEW MEXICO
9 September 1981

EXAMINER HEARING

IN THE MATTER OF:

BEFORE: Daniel S. Nutter
TRANSCRIPT OF HEARING
AFPPEARANCES
For the 0il Conservation W. Perry Pearce,
Division: Legal Counsel to the Division
State Land Office Bldg.
Santa Fe, New Mexico 87501
Por the Applioant:

Application of Yates Petroleum
Corporation for designation of a
tight formation, Eddy County, New
Mexico.

CASE
7352
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MR. NUTTER: Call next Case Number 7352.
MR. PEARCE: Application of Yates Petro-

leum Corporation for designation of a tight formation, Eddy

O 9 9 & v s W

10
11

14
15
16
17
18
19
20
21
22
23
24

25

County, New Mexico.

MR. NUTTER: Applicant has requested

continuance.

Case Number 7352 will be continued to th%

Examiner Hearing scheduled to be held at this same place at

9:00 o'clock a. m. September 23rd, 1281.

(Hearing concluded.)
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STATE OF NEW MEXICO
ENERGY AND MINERALS DEPARTMENT
O1L CONSERVATION DIVISION
STATE LAND OFFICE BLDG.
SANTA FE, NEW MEXICO

9 September 1981

EXAMINER HEARING
IR THE MATTER OF:
Application of Yates Petroleum ,
Corporation for designation of a CALSE

tight formation, Eddy County, New 7352
Mexico.

BEFORE: Daniel S. Nutter

TRANSCRIPT OF HEARING

APPEARRANCES

For the Cil Conservation W. Perry Pearce, Esq.

Division: Legal Counsel to the Division

State Land Office Rldg.
Santa Fe, New Mexico 87501

For the Applloant:
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MR, NUTTER: Call next Case Number 7352,

MR. PEARCE: Applicatior of Yates Petro-
leum Corporation for designation of a tight formation, Eddy
County, New Mexico.

MR. NUTTER: Applicant has requested
continuance.

Case Number 7352 will be continued to th?
Examiner Hearing scheduled to be held at this same place at

9:00 o'clock a. m. September 23rd, 1981.

(Hearinc concluded.)
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Docket No. 27-81

Dockets Nos. 29-81 and 30-81 are tentatively set for September 23} and October 7, 198l1. Applications for hearing
must be filed at least 22 days in advance of hearing date,

DOCKET: EXAMINER HEARING - WEDNESDAY - SEPTEMBER 9, 19€l1

9 A.M. - OIL CONSERVATION DIVISION CONFERENCE ROCM
STATE LAND OFFICE BUILDING, SANTA FE, NEW MEXICO

CASE 7341:

CASE_ 7344:

CASE_ 7385:

CASE _73a6:

CASE 7347:

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

Application of Superior 0il Company for downlale commingling, Eddy County, New Mexico.
Applicant, in the above-styled cause, seeks approval for the downhole commingling of South
Carlsbad Strawn and Morrow production in the wellbore of its Collatt State Com Well No. 1
located in Uit J of Section )}, Township 23 South, Range 26 East.

Application of Arco 0il and Gas Company for downhole coemingling, Lea County, New Mexico.
Applicant, in the above-styled cause, seeks approval for the downhole compingling of Blinebry
and Drinkard production in the wellbore of its State 367 Well Mo. 2 located in Unit L of Section
36 and its Roy Barton Well No. 2 located in Unit B of Section 23, both in Township 21 South,
Range 137 East. '

Application of Caribou Four Corners, Inc. for compulsory pooling, San Juan County, New Mexico.
Applicant, in the above-styled cause, seeks an order pooling all mineral interests in the Cha
Cha Gallup ~ 0il Pool underlying the E/2 NW/4 of Section 18, Township 29 North, Range 14 West,
to be dedicated to a well to be drilled at a standard location thereon. Also to be considered
will be the cost of drilling and completing said well and the allocation of the cost thereof as
wall as operating costs and charges for supervision, designation ~f applicant as operator of the
well, and a charge for risk involved in drilling said well.

Application of Read & Stevens, Inc. for campulsory pooling, Eddy County, New Mexico.

Applicant, in the above-styled cause, seeks an order pooling all nineral interests in the Morcow
formation underlying the W/2 of Section 19, Township 23 South, Range 28 East, to be dedicated to
a well to be drilled at a standard location thereon. Also to be considered will be the cecst

of drilling and completing said well and the allocation of the cost thereof as well as actual
operating costs and charges for supervision, designation of applicant as operator of the well,
and a charge for risk involved in drilling said well.

Application of Bass Enterprises Production Company for compulsory pooling., Lea County, New Mexico.
Applicant, in the above-styled cause, seeks an order pooling ail mineral interests in the Lovington
Penn Pool underlying the N/2 NE/4 of Section 13, Township 16 South, Range 36 East, to be dedicated
to a well to be drilled at a standard location thereon., Also to be considered will be the cost

of drilling and completing said well and the allocation of the cost thereof as well as actual
operating costs and charges for supervision, designation of applicant as operator of the well,

and a charge for risk involved in drilling said well.

Apvlication of Cibola Energy Corporation for compulsory pooling, Chaves County, New Mexico.
Applicant, in the above-styled cause, seeks an order pooling all mineral interests in the Wolfcamp
through Devonian formations underlying the W/2 of Section 19, Tommship 1G South, Range 29 East,

to be dedicated to a well to be drilled at a standard location thereon. Also to be considered
will be the cost of drilling and completing said well and the allicatian 0f the cost thereof

as well as actual operating costs and charges for supervision, designation of applicanl as operator
of the well, and a charge for risk involved in drillirg said well.

Application of Tenneco Oil Company for an unorthodox gas welli location, Lea County, New Mexico.
Applicant, in the above-styled cause, seeks approval for the unorthodox location of a well to
be drilled 660 feet from the South Line and 860 feet from the West Line of Section 20, Township
16 Soutl,, Range 34 East, Kemnitz-Morrow Gas Pool, the W/2 of said Section 20 to be dedicated to
the well.




Page 2
Examiner Hearing - Wednesday - September 9, 1981

CASE 7348: Application of Apollo 0il Company for salt warer disposal, Lea County, New Mexico.
Applicant, in the above-styled cause, seeks authority to dispose of produced sait water into
the Abo formation in the interval from 8834 feet to 8963 feet in its Lovington State 9 Well
No. 2 in Unit N of Section 9, Township 17 South, Range 37 East, Midway-Abc Fool.

CASE 7349: Application of Apollo Oil Company for salt water disposal, Lea County, New Mexico.
Applicant, in the above-styled cause, seeks authority to dispose of produced salt water -
into the Bough C Formation in the interval from 964% feet to 9654 feet in its Jack Markham
Well No. 2 in Unit P of Section 11, Township ¢ South, Range 35 East, Bough-Permc Pennsylvanian
Pool.

CASE 7350: Application of Conoco, Inc. for salt water disposal, Eddy County, New Mexico.
Applicant, in the above-styled cause, seeks authority to dispose of produced s.lt
water into the Cisco formation in the interval from B144 feet to 6160 feet in its Levers
Federal Well No. 2 in Unit R of Section 2, Township 20 South. Rangs 25 fare, Springs-Upoer
Penn Cis Pool.

CASE 7351: Application of Mid-America Petroleum, Inc. for compulsory pooling and the rescission of
Order No. R-6722, Lea County, New Mexico.
App.icant, in the above~-styled cause, seeks an order pooling all mineral interests in the
Pennsylvanian formations underlying the W/2 of Section 12, Township 23 South, Range 34 East,
to be dedicated to a well to be drilled at a standard location thereon. Also to be considered
will be the cost of drilling and completing said well and the allocation of the cost thereof
as well as actual operating costs and charges for supervision, designation of applicant as
operator of the well, and a c“arge for risk involved in drilling said well. Aapplicant further
seeks rescission of Order No. R-6722 which approved an unorthodox location for the subject
wall based on dedication of the S$/2 of said Section 12.
T
<::E§§E/ 7352: BApplication of Yates Petroleum Corporation for designation of a tight formation, Eddy County,
——————jew Mexico.

Applicant, in the above-styled cause, pursuant to Section 107 of the Natural Gas Policy Act
18 -CFR Section 271.701-705, seeks the designation as a tight formation of the Permo~Penn and
formation underlying all of the following townchips:

Township 17 South, Ranges 24 thru
26 East;

18 South, 24 and 25 East;
19 South, 23 thru 25 East;
20 South, 21 thru 24 East;
20 } South, 21 and 22 East;
21 South, 2) and 22 East:;

Also Sections 1 thru 12 in
22 South, 21 and 22 East,

All of the above containing a total of 315,000 acres more or less.
t'.'itiitit...tiﬁtﬁ..t..iiiii'i'tl'lt.tﬁ.t.titi’t'lt.it'itl.'itiiltit"t’ttiﬁtiﬁh.’ttit.ﬁ.tttiit*t.ttitttiiii.iit't

Docket No. 28-91
DOCKET: EXAMINER HEARING - WEDNE. "AY -~ SEPTEMBER 16, 1981

9 A.M. - OIL CONSERVATION DIVISIGN CONFERENCE ROOM
STATE LAND OFFICE BUILDING, SANTA FE, NEW MEXICO

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

ALLOWABLE: (1) Consideration of the allowable production of gas for October, 1981, trom ritteen prorated
poeols in Lea, Eddy, and Chaves Counties, New Mexico.

(2} Consideration of the allowable production of gas for October, 1981, from four prorated pcols
in San Juan, Rio Arriba, and Sandoval Counties, New Mexico.




Docket No. Ji-il

BN 31-81 and 30-61 are tentatioo i ot © .: 7, and October 21, 1981, Applicationn 1 heaang
=oov s tyled oar least JU bayw o onoatvatoe DoLheatinog it
DOCKZT:  ENAMINLE HEARIN . = WLINDTDAY - e
9 AM. - OIL CTINSERVATION DIVISEIN CONPERINIE WM

STATE LAND CFHICL ECILLING, oANUA Fi, Nla Mo

The Jcllowing cases will be heard before Richard L. Starmets, bExaviner oo Lohutter, Alternate bLxamitieyrs i
CASE 7353: Application of Texaco, Inc., for the amerndrent @ (.o Cootnt N, R=5530, [ea Jounty, New Mexioe,
Applicant, in the abovesstylel cabune, seessn e et o0t 1 2y No.o Re%530, which autn vised ats
Certral Yacuuw Unit Arey Prossure Maantensse (roce U, 0 inUlease tha total proocect area allowabie,
Or as AN alrernative, vo eiassity Lav prodest s aowatarTio ) project.

CASE  7T334: Application of Coruna D1l Company, for a pilot steam-enhancad oil recovery project, Guadalupe County,
New Mexico.
Applicant, in the abcve-styled cause,seeks authority to institute a pilot steam-anhanced .1l recovery
project in the Santa Rosa formation by using two existing wells and three additicnil wells to be
drilled to complete a five spot pattern located in the NE/4 NMW/4 of Section 17, Township L1 North,
Range 2¢é East.

CASE 7355: Application of Doyle Hartman for directional drilling and an unorthodon location, Lea County, New Mexico.
Applicant, in the above-styled cause, seeks authority to drill his Bates Well No. 3}, the surface location
of which is 1635 feet from the South line and 1210 feet from the West line of Section 20, Township 25
South, Range 37 East, in such a manner as to bottom it at a depth of 3500 feet in the Jalmat Gas Pool
at an unorthodox location 2310 feet from the South line and 1650 feet from the West line of Section 20.
The SW/4 of said Section 20 would be dedicated to the well.

CASE 7356: Application of S & I 0il Company for compulsory pooling, San Juan County, New Mexico.
Applicant, in the above-styled cause, seeks an order pooling all mineral interests in the W/2 SW/4
of Section 12, Township 29 North, Range 15 West, Cha Cha-Gallup 0ii Pool, to be dedicated to a well
to be drilled at a standard location thereon. Also to be considered will be the cost of drilling
and- completing said well and the allocation of the cost thereof as well as actual operating costs
and charges for supervision, designation of applicant as operator of the well, and a charge for risk
involved in drilling said well.

CASE 7357: Application of Union 0Oil Company of California for compulsory pooling, Lea County, New Mexico.
Applicant, in the above-styled cause, seeks an order pooling all mineral interests in the Atoka and
Morrow formations underlying the W/2 of Section 16, Township 22 South, Range 33 East, to be dedicated
to a well to be drilled at a standard location thereon. Alsoc to be considered will be the cost of
drilling and completing said well and the allocation of the cost thereof as well as actual operating
costs aiid charges for supervision, designation of applicant as operator of the well, and a charge for
risk involved in driiling said well.

CASE  7343: (Continued from September 9, 1981, Examiner Hearing)

Application of Caribou Four Corners, Inc. for compulsory pooling, San Ju.n County, New Mexico.
Applicant, in the above-styled cause, seeks an order pooling ail mineral interests in the Cha
Cha Gallup Oil Pocl underlying the E/2 NW/4 of Section 18, Township 29 Horth, Range 14 wWest,

to be dedicated to a well to be drilled at a standard location thereon. Alsc to be considered
will be the cost of drilliag and completing said well and the allocation of the cost thereof as
well as operating costs and charges for supervision, designation of applicant as operator of the
well, and a charge for risk involved in drilling said well.

CASE 7358: Application of John Yuronka for compulscry pooling, Lea County, New Mexico.
Applicant, in the above-styled cause, seeks an order pooling all mineral interests in the Langley
Mattix Pool underlying the SW/4 of Section 6, Township 23 South, Range 37 East, to form four 40-
acre tracts, each to be dedicated toc a well to be drilled at a standard location therecn. Aalso
€o be considered wiil pe the cost of drilling and completiny saild wells and the allvcacion ol the
cost thereof as well as actual operating costs and charyes for supervision, designaticn of applicant
as operator of the wells, and a chzrge for risk involved in drilling said wells.




Fage 2 :
Examiner Hearing - Wednesduy - September 23, 1941 {

CASE 7359: Applicaticn of Energy Reserves Group for creation of a fisw gas pool and an uncrthodox locatiun, !
Rootevelt County, New Mexioo. '

Applicant, 1n the above-styled cause, seeks creat:ion of a new C1sco gas pool for 1ts Miller Com . {
Well Nc. !, located in Unit M of Section 12, Tuwnship o scuth, Range 33 East, 1
|

Applicant furtler seeks approval of an unorth dox location for its Miller “A"™ Well No. 1-Y, to be
drilled 1590 feet from the South line and 1700 feet trom the East line of Secticn 1} of the sime
township. The S5/2 of said Section 1l to be dedicated to the well.

CASE 7345: (Continued from September 3, 1981, Examiner Hearing)

Applicant, in the ab:ve-styled cause, seeks an orler pooling all mineral interests in the Lovington
Penn Pool unlerlyving the N/2 %E/4 of Section 13, Township 1o South, Rarge 36 East, to be dedicated
to a well ©o be drilled al o staidard location thereon.  AlsO to be considered will be the cost

of drilling and completing said well and <he allorcation of the cost thereqf ay wWell us actusi
operating costs and charges for supervision, designation of applicant as operstor or the weil,

and a charge for risk Lavolved in drilling said well.

Application of Bass Enterprises Production Campany for compulsory pooling, Lea County, iew Mexico. J

CASE _7360: Application of L. J. Buck for salt water disposal, Lea County, New Mexico. 1
Applicant, in the above-styled cause seeks authority to dispose of produced salt water into the ;
Seven Rivers formation in the interval from 3221 feet to 3250 feet in his Monco Well No. 2 in
Unit M of Section 25, Township 25 South, Range 36 East.

(Continuved from September 9, 1981 Examiner Hearing)

Application of Yates Petroleum Corporation for designation of a tight formation, Eddy County, New Mexico.
: Applicant, in- the above-styled cause, pursuant to Section 107 of the Natural Gas Policy Act 18-CFR
T Section 271.701-705, seeks the designation as a tight formation of the Permo-Penn and formation

underlying all of the following townships:

Township 17 South, Ranges 24 thru
26 East;

18 South, 24 and 25 East;
19 south, 23 thru 25 East;
; - 20 South, 21 thru 24 East;
20% South, 21 and 22 East;

21 South, 21 and 22 East;

Also Sections 1 thru 12 in
22 South, 21 and 22 East,

B

All of the above containing a total of 315,000 acres more or less.

CASE 7329: (Readvertised)

Application of Loco Hills Water Disposal Company for an exceptiom to Order No. R-3221, Eddy County,
New Mexico :

Applicant, in the above-styled cause, seeks an exception to Order No. R-3221 to permit the commercial
disposal of produced brine into several unlined surface pits located in the N/2 SwW/4 SW/4 of Section
16, Township 17 South, Ra:age 30 East.




.

Dockets Nos,

Docket No. 30-H1

11-81 and 32-81 are tentatively set for October 7, and October M@, 1981, Applications for hedring

musi be filed at least (0 dayys thoadvance U feariing Jdate.
DOCKET: O MMISULIN FEAKING = TUETAY - TEMEER 09, 1981
9 AM, = OIL CINSERVAVLD N SIVISION - M AN HALL
STATE LAND CPRICH pULLLIN G, SANIA FL, LiW MEXICO
CASE  7116: (DE NCVO)
- Application of Scuthland Royalty Compary for desigration of o tight formation, San Juan County, New Mexaco.
Applicant, in the above-styled cause, seeks the desianation of the Dakota formation underlying porticns
of Towmship 31 and 32 North, Ranges 10, 11, 12, ani {J west, contaiming 33,800 acres, more or less,
as a tight formation pursuant to Section 107 of the Matural Gas Policy Act and 18 CFR Section 271.701-705.
Upon application of Coasslidated Cil & Gas, Inc., this case will be heard De Hovc pursuant to the
provisions of Rule 1220.
CASE 7361: Application of Southland Royalty Company for designation of a tight formation, San Juan County, New Mexico.
Applicant, in the above-styled cause, seeks the designaticn of the Dakota formation underlying all or
portions of Township 31 North, Ranges 10 and 11 West, and Township 32 North, Ranges 10, 11, 12, and 13
West, cortaining 92,871 acres more or less, as a tight formation pursuvant to Section 107 of the Natural
Gas Policy Act and 18 CFk Section 271. 70i-705.
CASE 7362: Application of R. A. Mendenhall Associates, Ltd., for compulsory pooling, Eddy County, New Mexico.

Applicant, in the above-styled cause, seeks an order pooling all mineral interests in the Delaware
Mountain Group formation underlying the NW/4 SE/4 of Section 10, Township 22 South, Range 27 East,

to be dedicated to a well to be drilled at a standard location thereon. Also to be considered will be
the cost of drilliug and completing said well and the allocation of the cost thereof as well as actual
operating costs and charges for supervision, designation of applicant as operator of the well, and

a charge for risk involved in drilling said well,
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WELY, HAME: La Cama #1

LOCATICN:: 20-185-25E

DST INTERVAL: 6812-7000

p* = 2418 psi slope (M) = 392 psi/cycle
Tc = 374°R Pc = 677 psi
T = 128 + 460° =  588°R pwf = 551 psi
* + .
Pavg = L«Z}_E_W_g - 2418 > 551 = 1484.5 psi (Note 1)
Tr = T = 88 . = 1.57
Te 574
Pr = F:’).‘L‘l = _—l48a.5 = 2.23
Pc 667
pA = 0.84 Tsc = 520°R Psc = 13.3 psi
Bg = 7 . ol - me—— =0.84 - —388___ . 133 . . o.0085
9 -~ Tsc Pavyg 520 1484.5 y
. (Note 1)
q = 390 nefd ’ 178.1 = 69459 b/d (Note 2)
u = (1.26) (0.0112) = 0.0141 CP  (Note 3)
kh = 162.6 - g - W - B _  162.6 { 69459 ) (_ 0.0141__ ) (0.0085)
M 392
kh = 345 md - ft
h = 38 ft  (Note -i)
k = 0.091 md
1) C.s. Matthews -~ D.G. Russell eqn. 3.21a

2) ¥Flow rate is natural {low rate as reported on Drilling leport.
Flow during BST was actually less.

3) C.S. Matthews - D' G. Russell Fig. G.3A4B

4) h estimated from Lodg
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FLUID D Ticket ."“F
Shiprr oATh Dot 10-9-77 Nomber 139167 !
Sompler Pressure P.S.1.G. ot Surfoce | Kind Hol'iburton _aé
Recovery: Cu. Ft. Gas of Job  (QPEN HOLE TEST District ARTESIA é.g
cc. Oil <
cc. Water Tester RAINES witness J. MC DONALD
cc. Mud Drilling ro
Tot. Liguid ec Contractor MORAN BROTHERS DRILLING COMPANY Ph h:
Gravity * APl @ °f. EQUIPMENT & HOLE DATA '
Gos/Oil Ratio cu. f1./bbl. | Formation Tested Cisco ot
RESISTIVITY  CHLORIDE Elevation 3578 e 2
Net Productive Interval ) Ft.
Recovery Woter o @ ko ____ __ bom | All Depths Meosured From Kel ]_Y Bushing- AGL 3593" b
Recovery Mud @ *F pbm | Total Depth 7000" N
Recovery fAud Filtrate @ °F. pom | Main Hole/Casing Size 7.7/8"
Mud Pit Sample @ °F. pem | Drill Collar Length 379' ? p__2.250"
Mud Pit Sample Filtrote @ 3 pom | Drill Pipe Length 6448' 1po_ 3.330"
Packer Depth(s) 6800'- 6806' - 6B12"® Ft.
Mud Weight 9.3 vis 3¢ | Depth Tester Volve 6775" Et
TYPE AMOUNT Depth Back Surfoce - Bottom
Cushion Ft. Pres. Volve Chake 3/8“ Choke .75"
Recovered 1383 Feetol  drilling mud - 500' of water. ; H
Recovered Feet of g =
’ ey
Recovered Feet of % E
Rl (¥4]
'_Recovered Feet of g g
=)
Recovered Feet of =
Remarks
SEE PRODUCTION TEST DATA SHEET.....
]
TemperaTure | O0u0" Ne- 1114 Gauge No. 1113 Gauge No. TIME 2
Depth: 8784 Fr. | Depth: 6844 Et.| Depth: Ft.
24Hour Clock 24 Hour Clock Hour Clock | Tool M.
Est. *f. | Blanked Off___Nn Blonked O¥ 1) Blonked Off Opened 1315 pa.
Opened AM.
Actuc! ]27'F‘ Pressures Pressures Prmﬁmes Bypas: 2330 p.m.
Field office | Field Office Fieid Office Reported | Computed
Initial Hydrostatic ~ 3461 3286‘-j 3320 3299 Minutes Mirctes |~
<3 Flow fnitic! 245 259 . 282 88 L — g
£3 Finol = 392 400 405 405 l 45 45
Closdin 2178 2157 2149|2149 90 S0
(5% Fow "' 392 | 555 . 370 504 i— pp—
g8 FPeet 581 1 551 . 563 | 549 180 179
[ ClsediniT 2320 12327 | 2324 | 2327 300 301 |
T3 Flow _L'fif’.‘_L_,~ S S DR — | =
’EE inal ’1 N o =)
Closed in | -
Finol Hvdrostatic | 3264 3;22;1#_?,,,‘ 3285 | 3288 — | —

FORMATION TEST DATA
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|

|__Gouge No, 1114 IDepfh 6784 [Clock No. 4365 |24 hour]Tﬁ,’ff' 139167 |
First First ’ Second ! Third } Thire
Flow Period Closed tnh Pressure Closed In Pressure Flow Period Closed In Pressure
m.'o"ooq’"' .é:,:"g m.';ooo'?"' Log _g__-s_g_ Tc‘::'é:g me De ot Log _f;;_o {é{; !ri%qfct. 3

0 $99-1+000_ | T Tagp - 1.000_ N 557
| 1.0164* 254 .-0298 ——1.1048 _|i.0969%% ...1585
| 21.0428 295 -0596 | N 1433 S N N 1926

3].069 317 1 .0894 | 1yges .29/5 | 388 ] 2086 ]
41,0954 349 Jd192 | 1809 | 3975 N 12164 ]

51.1217 377 J480 | 1913 [1.4978 . 2217
61,1480 400 1788 | 11989 i-5980 =291 .3988° 12251

7 ~2086 | To0a6 22
I — 23841~ 2091 T - 2292

s 2682 | 2128 2304
10 .2980 | ey gy o 2313
| 11 . S 2318

12 2324

13 - lma,

14 ﬂ&]

15 2327

Gauge No. 1113 Depth 5844 Clock No. 13433

of .000 | 366 2000 | 405 7000 994 T 000 ——}_ 549

t -0167% 271 0300 | 1044 .0964*+ 415 _.0698*¥* 1552

2 .0433 ] 305 .0600 1422 .1961 | 449 .1362 1908

3 0700 | 322 .09 1646 .2958 | 48¢ -2027 | 2066

4] .0967 52 .120 11796 -395%6 | 512 2601 | 2156
| Sf .1234 | 379 .15 1901 .4953 | 533 . 3356 2210

81 -1500 | 405 .18 1977 .9950 | 549 .4020 2247 _

7 .21 2038 .4685 2271 ) .

8 .2400 1 2084 5349 2288

4 .2700 2121 .6014 2301 . ]

10 . 300 3 2149 .6678 2311 _ b
11 — 7343 2316
| 12] .8007 2320

13 .8672 2323 :
m .9336 2325 :? ] :
i5 1.0000 2327 !
| Reading intervol 8 9 30 20 Mirures |
REMARKS: * = § minute interval. ** = 29 minute interval, *rAx = ] minute interval. o — ;

I




Casing perfs Bottom choke I5" Surf. temp————_____*F Ticket No.___139167
Gas gravity - Oil gravity GOR
Spec. grovity Chiorides - ppm Res.___ @ oF
INDICATE TYPE AMD SIZE OF GAS MEASURING DEYICE USED
Dote Choke |  Surface Gos Liquid
e I I 5 P
1315 3/8" 1# Opened tool with a good biow.
1320 : 5 - Good blow. B
1325 " 15 Good blow - no gas.
1330 ! 20 "
1335 " 23 129.20 Gas to the surface in 20 minutes.
1340 " 24 132.60 Flared gas.
1345 " 24 132.60 "
1350 ! " ! " : A
1355 " 23 129.20 "
1400 " " " “ Closed toel.
1530 " 2 Reopened tool with a good blow.
1535 " 28 146 Gas to flare in 3 minutes.
1545 " -+ 43 197 Gas fiare. |
1600 " 34 166 " 1
1615 " 25 13¢ " J
1630 " 20 119 "
1645 “ 17 108 !
1700 ! 18 112 ‘ "
1730 i 23 129 !
| 1800 " 24 132 Slight increase.
1830 " 25 136 | Ciosed teel.
A S D - __Opened bypass - pulied loose. 1
SR SIS S _,___,._‘ﬁ-,.,”_mw e — ‘
PRODUCTION TEST DATA s gt
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S 13 =% ©k > “F
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= e 5! 7] !
= E | Lz o
i i . ; , _
2 7 o LRELD . . DINKUS RANCH p 8 0 oz I
A um A - - ) O ! - e
S 2 U | 2 st _ ‘ : W,
2 S g jcounry_eax stare_mewmexico 3| O o L5 ol | |
O _ , C i
w”m \.Lh m ngl|m.\w%. D.: L Other Services: .m ” WW\ W w M .;.l]'T...‘wll L.Jx)’.)f&.olwl — i
S E DLL e & 1 & . b
SE g 18 5 0 3
MDM\ i wm o : 4 \TNP\ b e e e
el 8 8 m;
M ; W NN\M | $ , & : b o _
Permanent Datur-. b : m_mf--lwnm.\Nlmql ] m w w w I m m - 441 4 !
Log Measured From__ K.B. .15 _F1 Above Perm. Datum .rm m 2 — M . . xﬁ
Drilling Measured From ‘.l_.m.h\m . £ m : .M V # \
h n e W 4 e
M I K | 1“. AV S S
SRS .5 . RSN Hﬁ;! U f .m i r! M <
Urﬂ.: Orilter . L H - “ - Am..... .
Deptn logger  BIL? T B “M § 2 A |
bim Lo ivervel g7l | i 5
Top Log Interval Jltmvcmmmhm . —._ m
Casing Driller c /8@ 1200 ! @ a i i) g
Casing  Logger “Nb.‘wr 1“11 ,_m.,
Bir Size 7 178 i s ——————————
Type Fluid in Hole RINF-GFL M = o ! L SR EEE
Dens. | Visc a2 &0 “ H .I_ m N h‘l
pH A.!m_c& Loss LD g m mi ml| my & m + m A - 4_ — : , ” 111
Sowrce of Sample Hmu_.n. , a W L W IR A o
Rm a Meos. Temp ' 11 agg F ‘@ F a Fl @ F £ _ = RN EER L
mf ‘< Meas Temp.| nR? aag F i3] F Xl F w “F z F < iR A ;
mc . Meas Temp! 14 ‘@ gg F @ F @ F @ °F : r Dow N_ [ :
Source: Rmé | Rmc T ¢ [ | 1 M | u BB ﬁﬂ M ,
Rm @ BHT 066 @ 1L8F @© °F @ F @ r - H _ T
Circulation Stopped 0630 L | “ L
Logger on Bottom 12 3() R w _ A -
Moax. Rec. Temp. 148 F F f i F : ]
Eauie. [ toation 7732 1 nosed ST Y | ARRRRRRRRE
. 50 T .” & o -4 f
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TRPT  DATE 02 03 81

RPT~ASL 314

EL PASO NATURAL GAS COMPANY. . . _

CHRUMATOGRAPHIC GAS ANALYSIS REPORT

METER STA 61894

'© ANAL DATE 01 29 61 METER STATION NAME OPER. .. 9841
- LA CAMA CUM #3
TYPE CODE  SAMPLE DATE__ EFF, UATE USE MOSe_ SCALE  H2S GRAINS LOCATIOM
00 01 21 81 02 03 81 c6 0000% 1 J 16
e T e
o MOLY . GPM
C 0 2 o 00.00 0.000 *
W 2s ... 00,00% e 0.000 -
N Ol.74 0.000 )
METHANE 83.51 . 0.000 ]
E THANE 08.93 2.367
v PRUP‘NE 03 -21 o 3 88 3 . e e e -
I SO-BUTANE T 0036 0118
NORM-BUTANE Cl.l4 0,359 -
ISO-PENTANE - T T T 00034 0.124 )
NOKM—PENTANE. 00.35 0.127
HEXANE PLUS ) 00.42 0.183
T TUTALS 158,60 T 4ey
SPECIFIC GRAVITY 0.684 ST
" MIXTURE HEATING VALUE ST -
C(BTU/CF @ 14.73 PSIA,60 DEGREES,DRY) 1187 S
RATIO OF SPECIFIC HEATS 1e267 ) e
* NO TEST SECURED FOR DETERMINATION HZS CUNTENT.
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WELY, NAME:

1OCATION:

INTERVAL:

Box Canyon #4A

43-218-211

5876-6051

1904 psi slope (M) = 92 psi/cycle
365 °R Pc = 670 psi
130 + 460° =  590°R Pwf = 1592 PsSi
& < + .
PR hef 1002 + 1592 1748 Psi  (Note 1)
2 2
T = __.590._. = 1.62
Tc .
300
Pavg . L ae o= 260
Pc 070
0.84 Tsc = 520°R Psc = 13.3 psi
” EN _bse = 0.84 590 233 - 0.0073
Tsc Pavy 520 1748 (Note 1)
25  mefd 178.1 = 4452.50b/d
(0.0114) (1.3) = ©.0148 cp (Note 2)
162.6 - q - v - B 162.6 ( 4452.5 ) ( 0.0148 ) (_0.0073
M 92
0.8502 nd - ft
40 ft (Note 3)
0.021 md
S, Matthews - Dot Enssell ooqn 3.21a
S, Matthows - Dol Russell #ig. G 3A8h
cotimaibod Yron oo
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Wr
FLUID AMPLE DATA Ticket R¢
| PRI SAMRLE L DATA L oo 2.6-78 Nomber 253334 P
Sampler Pressure 1850 . PSLG ot Surtaze | King STRADDLE Hallibuston éé
Recovery. Cu. Ft. Gas 3 27~_M%__ e "ijfg __V_OPE[:Q_fiQ‘l:E District ARTESIA ;ng
ce. O e PITTMAN 8
¢c. Water 800 Tester | AMAR Witness  JONAS
cc. Mud —_— B Drilling &;
Tot. Liquid cc 1800 o CO""QC'Q’ MORANCO RIG # 5 DR l,L,
Grovity ¢ APl @ R EQUIPMENT & HOLE DATA si-d
Gas/0it Ratio ___cu. fr/bbl | Formaotion Tested Upper Canyon I~
RESISTIVITY encoRicy Elevation 4592 Ft.
' Net Productive Intervg! 32 Ft.
Recovery Woter @ _ °F. ppm | Al Depths Measured From ¥el 1)’ Drive BUShT ng (BT)
Recovery Mud @ °F ___opm | Tugt Deprh 8400 Ft.
Recovery Mud Filtrote @ *F. ppm | Main Hole/Cosing Size 7_ 7/8“
Mud Pit Semple @ *F. 25,000p0m § Dritl Collar Lergth 430° 1.D. 2.25"
Mud Pit Sumpte Filtrcte @ °F. Pom | Drilt Pipe Length 5404° LD, 3.826" _
Packer Depthts)  5870-5876-4051-6057" . :
Mud Weight g vis 42 s¢¢ | Depth Tester Valve 5863 £y
TYPE AMOUNT Depth Back Surfoce Bottomn ‘
Cushion Ft. Pres. Vaive Choke 1" Adj. Choke 75" :
Approximately .
Recovered 200 Feetof dril ]Jng_ ﬂf‘:'lUd z ig
Approrimately — e °
Recovered 2000 Feetof formation fluid T ‘ :
y
Recovered _Feetof o - z E
SR ‘e
Recovered Feet of !.’ % g
" LAl P =3
p ‘ i 2
Recovered Feet of nem it - R .
4
Remarks SEE PRODUCTION TEST DATA SHEET L]
P
a
© 3
5
<
i
-
TEMPERATURE . Gauge No. 517 ! Gauge No. 113 Gauge No. TIME g ‘
‘l Depth: 50’64 Ft_ | Depth 3905 Et | Denth Fr.
Calc. ‘__ ) 24 Hour Clock 28 Hour Clock Hour Clock | Tool AM.
Est. 130 °*F. | Blanked Off NG D Planed O YES Blanked Off Opened 1000 p.M.
» Opened 1530 AM.
Actuol *F. | Pressures Pressures Pressures Bypass P.M.
i — ) Frmle I ome | Feld | - Office I Field | Office Reported | Computed
~ { Initisl Hydrostatic | 2836 | 2817 i ?857 ? 2846 B | | Minutes Minutes |
{ Tritiol 355 | a};@“"""f“go TTTTRTS 7 , J 5
C R Flow e L DY L i 2 e ! — H
T TR R0 TR 519 811 | : 30 50
B e e e s e e b e e e S S 4
Ciosedin 18G5~ 1896 - 1904 1909 , L
T3 e il 740 T"_"7'373'”” C7ar 759 T I — ] ——
- C WA e cm e e mm e s e [ . [ P 4 e e e R S T S s =7 —_—
o5 Finol 1581 1592 16876 1627 1 S 390
Y, [ e O T o e
Closedin = 1805 1 1883 1004 1893 : 120 20 =
T Thitigr g Ty T e e ) i T I -
- : ! § !
Fe Flow =T e CA—T : =
[aa MR [T N PR e e e+ ot e e e —ym
Closed in ; ‘ i ' =
" Finol Hvdrestatic 0869 7 2800 L 2830 2By VT Ty T o o
e e TN T frmm e e e b ~—§»_ e — § e o
! | | i !
. TE e Lt SyroE g acazes 3moa/3g :
BN FORMATION TEST DATA /2




€/

Gauge No. 512 Depth 5864’ Clock No. 13736 24 hour | Ns" 253334
First First Second Third Third
Flow Period Closed In Pressure Flow Period Cilosed tn Prassure Flow Period Closed In Pressure
m..:ooq’"' Yci:":'? I.T.:)ol)‘e'in. Log L_—g_a TEZ':;' T“.“O’OOO“:"‘ TEE‘?’,' TlmOBoD:ﬂ. Log_t_-g_g TEE'? Tlf.l‘\;ool'.i:n. ,‘2’:“? Iscfoeougffl, Log'—_;—g ‘;:.‘S;:l‘:;
o[ -000 | 446 [[.000 |~ 781 fooo 1733 oo | CUTTTTmBOR T L T T
1.0167 | 396 [|.0201 | T [ 1745 || 0503 [797 Tl .0269 | | mes ¢ | - a
2].0333 | 485 |.0403 | 1805 [ .1007 | 1158 L0537 | [ 81l | o
3[.0500 [ 526 [.0804 | {183 [[L1s10 1318 { s0sas | T8k | T T[T T
4] .0667 628 ‘08Q5 1850 _Zﬁﬁ: hj4i35 R 02_5:_____ | 1838 L L ) o
5| "s38 [ 720 [[.1007 | | 1860|2517 | T525 | .1344 1850 f S
6| L1000 1781 11,1208 18641 13020 | 1592 || .1612 1859
7 L1409 [ 1Tiees T [ _.issl | | 1s6a 1T -
] B T3 C N O -0 A 2150 | 1868 [
O S SV N (- A AN 1015 30 AN WS 7! SR B
10 2013 1873 2687 1873 I"“
1 2214 1877 r 2956 1875 [
12 Tl 2a16 1884 | 1876
13 L2617 1888 . 3493 1880
14 .2818 1892 . L ____3]62 1881
15 .3020 1896 4030 1883 H
GaugeNo. 113 Depth 5905 Clock No. 13528 hour 24
o{ .000 575 .000 BII-_H _:UOIX* 735 LUOU 16727
W .e172 422 0203 1765 {{ 050 996 L0272 1804 || - - o
2| .0343 519 I/ .0405 1816 | .100 1180 || .0544 | 1 1827 T -
3| .0515 549 Il .0608 1848 1150 | 1334 | .0816 | 1841
4] .0687 656 || .0811 171865 {1,200 1455 |} . 1088 11855 B
5| .0859 739 [l .1014 1874 1 .250 1549 |1 1360 1862
6} .1030 811 L1216 1380 300 l§22 16372 1872
7 .1419 1882 T .19G4 1878
5 1622 1884 21761 1881
9 .1824 | 188 L L2448 1884
10 .2027 T889 N R L2720 1885 T
it [ 2230 _ 1§93 .29_92_ _ 1886
12 2432 1893 .3264 1889
13 .2635 1902 {13536 1890 )
14 .2838 1906 3808 1892 ) B
15 . 3040 1909 4080 1893 N T RN
Reading Intervol 5 b 19 ) 8 Minutes
REMARKS: e o




Casing perfs Bottom choke. 75" Surf. temp *f  Ticket No 253334
Gasgravity. .. Qilgravity____ _ GOR
IS::!.CQA':'VE"‘:YPE AND SIZE OF GA;::C;;?WE;IE: m‘—f’é’ﬂ' P§T gauge
e Ghore | guroee | o i _—
psi MCF 8PD
1000 1 1724 . Opened tool with a good blow
1005 e 35 73.50 Opened aon 1/4" choke
1010 ! 53 99.96 Gas to surface
1015 " 55 102.90
1020 " 57 105.84 Started losing pressure
1025 ! 52 98.49 -
1030 " 43 85.26 Closed tool
1200 ! 0 - Opened tool
1205 " 0 - A
1210 : 0 -
1215 " 0 -
1230 " 2 24.99 Pressure climbing
1245 ! 5 29.40
1200 ! 2 24”.99
1215 " 2 24.99 |
1330 " 2 2499 Closed tool
1530 Pulled loose and started out of hole.
16G0 o Pulled 7 stands and reversed out.
_L o NOTE: Attemped to straddle section at
__U*i_m_‘ I ~ 6304'-6490', could noi heook, came up
_______‘ﬁ_ o 0 » ~ and straddledj_gction at 5876'-6051".
o 1 t v | 5ot hook to set and went on with test.
S - ] _ S
o ' . ‘ S _’ - S .
e lwi . — { S H o]

PRODUCTION TEST DATA
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MATRIX

COMPENSATED FORMAATION DENSITY PORDSITY
4
i~

beompany__Yede, QNAL L N TR N

o

“ﬁ.‘.r" p I -~ r e E e ‘

Vo WEL B Cevaen i AR TN 1 - 1
T ~ = U { I z
L W LRED e Seaaen | !
r L f\ ) ; . ' \J‘ . l

| COUNTY____EAdy STATE_Llewd Mexnco * s

!

|

COMPENSATED MEUTRON PR

z N o — e
8 o0 EL VAN T o Other Services: , =
- : 3 i =L R i ‘ e X I T T o
z N z §% 7 T i -,,‘\_Q‘K.\‘ e e
T a koo 3 API SERIAL NO [SEC ;‘ T TR AT T T ‘ 4 \;-L {0} "
Tz = o) | W R \
I sSSP N nE ,“,.,\..33,.‘,%- e
AN
he)

N

9y

(7 {4
$

Pe: »snent Datum:____ C'fL ; E?ev.:wif <E < Elev.: K.B.!#}_/:.g_i‘ﬁ

POROSITY INDEX %,

jm /L

)‘ ,
LS
s S

The well name, location and borehole tefercne vua were furiishied by the cusiomer

‘; Circulation S1opped1" IS D)
=ilogger on Bovtom | Ty (20

TALIPER

GAMMA RAY

<
-7
-n
-
HERE

~

Loy Measured From h‘& . \%_Ft. Above Perm. Datum DF j 1 Py
Critiing Measured From [ 23 G.L# :"i p | -_..ijb-\ s
- 4 1y ‘ i \a“ L€ .
T Tow — . .gtg’-%- ;
Koot ] OMF N S |  GRE®mES|
Qeotn- Drilier m . N : i % g : : s : X ; ; :
Lepin logger 199074 . ] ! M
Brr teglnenol  1@40 0 ] e ‘ L
Toploginerval | Sy, face ] - | oeprv - ‘
g Driter g QuBL Y7 @ e : !
tegger 1972 | L % 3
7 1 ; f : T
S 275 S ——— 1| T
Type Flu'd in Hole S Mg i i 1 \i~ - ;
De i T - =
'.)_.:*n_sr.‘” [ Visc B wl ) — ) 1 l Ej - 3
P Fluld Loss 83 {80 m om misif 2 T3
Source of Sample [ ! - 1z L} 2
Rm « Meas Temp. {019 @ (2 F @ ) i f i i 4 = ;.-
:;_: < Meas Temp | il @ g3 F g. y £ - @ g L
mc w Meas. Templ o0 @ o F @ ki @ F « x
Sour-c?: Reof [Rmc [ T = 7 i 1 % Ir_
Rm L BMT .1'9‘ @12&‘}: @ F :u P A_;a B < l L
!
i
|

kil

l Maox. Rec. Temp. A 1 Ale
! Coshy, ‘_T):Q!?Qj" B I e -})lﬂ)e\"‘\ : ; ; '
: ; LIRS R R S e T

2 3504

R LS RN
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p*

TC

Pavg

Tr

Pr

Bg

kh

kh

1)
2)
3)

h estimated

WELL, NAMI:

Cities JG State #)
LOCATION: 13-188-241

DST INTERVAL: 6544-0805

from Log

= 2712 Ppsi slope (M) = 260 psijfcycle .
o Ly

= 377 R e = 669 pui
= 122 4+ 460° = 582 °R pwf = 116 Psi
. Pt Pwl 2312 * 116 = 1214 psi  (Note 1)

2 2
= T = 582 = 1.54

Tc 377
- bavg - 1214 = 1.8]

be 669
= 0.885 Tsc = B20U°R I'sc = 13.3 psi
I Psc__ _ g.ggs - ——S82. . . 233 _o0.0109

Tsc Pavy 520 1214 (Note 1)
= 189 ncfd : 178.1 = 33660.9 b/d
= {(1.2) (0.0114) = 0.0137 cp (Note 2)
_ 162.6 - g - U - B _  162.6 ( 33660.9) (  0,0137 ) {0.0109)

M 260

= 3.144 md - {t
= 45 ft {Note 3)
= .69 md
C.8. Matthews - D.5. Russell eqgn. 3.21a
C.S. Matthews - D.G Russell Fig. G.3ALB







ok e !
FLUI P LE ATA . Toker ne
TP semPrE ° [ome 111676 nwmee 520451 |:E
Sompier Pressure &5 P.S.LG at Surfece | king _ Haltiburton "‘:Z X
Recovery: Cu Fr. Gos 107 [otdok - OPERN HOLE  Dwwer  ARTESI/ 0% !
: cc. Oil e
é cc, Water Tester RICHARD PEPPERS Waness 1 JONAS ‘
‘ cc. Mud 500 Driliing ' — {
Tot. Liguid ¢c Contractor [ ANDIS DRILLING # 4 DR w i
| Grovity *APL @ °F EQUIPNINT & HCOLE DATR = ‘
| Gas/Oil Raetio cu f./bb! [ Formation Testec Lower (isco 2
! RESISTIVITY CHLORIDE £ievotion 36?_]_'_* Fe o !i
‘ Net Productive lr‘.le'vclv‘-m?“Q_ . [TY Laa T
; Recovery Water @ °F. pom | All Depths Measured Free K@ 11y Bushing
" Recovery Mud & °F pom | Toro! Depth 6856 £t
i Recovery Mud Filtrote @ *F. ppm } Mair Hole/Cosing Size 7]@_" ‘
| Mud Pir Somple Q@ °F. ppm | Dritl Colior Length 352" 1o 1.25" l
’ Mud Pit Somple Filtrste @ *F. £om | Oriit Pipe Length 6156 1. 3.826"
; Pocker Depthis’ v6538—6544 ! [ 3%
| Mud Weight 8.5 vis 28 3¢ | Depth Tester Volve 6318 Fr
E TYPE AMOUNT Depth Back Surfoce Bartom ;
! Cushion Ft. Pres. Valve Crone 5 /g™ Choke 75" !
: T
] . . e
! Recovered 442 Feerof drilling mud 3
© Recovered Feet of é‘
‘ &
i Recovered Feet of z
' s
i Recovered Feer of g
l Recovered Feet of ;
i :
" Remarks SEE PRODUCTION TEST DATA SHEET i
‘: |
i
; - o
; g
! =
t —
i i Gauge No. 1il4 i Gouge No. 1113 : Gauge No. 1
TEMPERATURE 65772 | 6852 i ; TIME
Depth F1. ) Depth- = Ft.1 Deptn: Fy. ! m
: 284 Hour Clock 24 Hour Clock | Hour Clock | Tool am S
| Est. *F. | Blanked O# NO Blanked Off V €5 Blonked Off | Opened 0800 pm {=
; | : Cpened AN
_Actual 122 *¢.: Pressures Presssires : Pressures . Bypass 1300 pMm
Fieic I ofhee | heie | Othee | fuic Otfice | Reportec | Comoutec !
. ——Iniliclvaa_ras—l-é?i_C“T- 2993 ; 2964 1 3153 ] 7 31 06 - i I Minutes i Minutes . !
=3 Flow Initia! 125 i 226 214 L16 - ) ; - 2’
¥ Frmot 178 175 285 12 - 30 - 33 ;
Closedin | 2300 ' 2297 2477 2629 e 90 85 !
SF Flow el 176 1305 267 382 ... el
fp__beet 25 M6 231 786 .60 . 60
- Closedir 2265 . 2265 ._2406 2394 20 120 =z |
't Tnitial : : T - T B T R LA
¢ Flow . . e e e 2 e et e e e e e o e
2L Final ; :‘ 7‘3 !
e Closed in | _} - Tt o - CoTmmTT T E ;
ol Fdrostere | 2975 % 2952 2135 3oo¢ == la
; ] i

ToRM IR AT —PRINTEE In U & &

FORMATION TEST DATA
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I

1

nwop #5001

ON fiI9 M\

1 9689-F459

10As9 U] Pase)

IWON AUCIUI0Y/1BUMRQ 5097

"WWOD 31VLS «9C. A

1
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520451

| ning perks Bottom choke Surf tem. . _______'F Tucket No
E <28 grovity —Oil grovity GOR_ »
t-ec. grovity Chiorides. ppm  Res. e i
| 1.DICATE TYPE AND SIZE OF GAS MEASURING DEVICK USED
e | coke | gurtoce Gos | Liaud |
orl ey P B 8B Remarks
0800 1/8" Openg_q*@‘qg}w\fith a good bilow
2805 " 18 Good blow, no gas
3810 " 28 :
0815 " 38 !
0820 " 49 !
0825 " 60 !
%;_830 " 70 Closed tool
0834 Gas to surface i
’1000 5/8" Opened tool, cas flare
1005 " | 15 299
1010 ! 10 249 Gas depleating |
1015 * 6 209 Gas Stabilized
1020 " 6 209 !
1025 " 6 209 y
1030 " 6 209 '
? }035 " 6 208 )
% 1040 " 6 209 "
| 2045 " 6 209 "
- 050 " 5 199 Gas depleating
1055 " 4 189 | o
10C " 1. 4 :_189 , Closed tocl )
30 o o Pulled toal laose
— i SR
S :r__- — — e

PRODUCTION TEST DATA

~




C-ot&e No 1114 ‘Dep\h 6522 }CIock No. 13428 24 hourlf;fl;.d 520451
Firse Fiest Second . Second Third Third
i Flow Period Closed In Pressure Flow Period Closed In Pressure Flow Period Closed In Pressure
T%q?n. PSIG n".:oon:n, Loo—';:——g- 1:‘:'5::; rwwozcc. 12'2‘? m,‘:oo%"' Log-!—-'%-q— :.'S:':; W.’:ooo'.'”‘ 1:'3; m.-:ogﬂ:, Logj_%ﬁ_ g,c".:,:"f,
o] .000 | L000 | T T 1B Tl m00 | 395 | .000 116 o .
1] .0197 | 89* i .0165 | | BAB**I 0347} 121 = |1 .0265 1219 .
2] .0362 0363 ; ] 1502 | 0883 | 107 | .0531 11693
3|.0526 0562 | 1850 W 1025°( 11z perge | fwsre || f.o b
W] L0691 | 0760 | 11970 17.1367 | 114 '}l .1061 2018 o
s| .0855 0958 | ] 2057 ! 1709 116 |.1327 2128 N R
s] 10201 J156 | 12125 ) L2080 | 116 1.1592° | 2186 | R
7 L35 | [ 2180 i _ o §1.1857 4 | 2219 N .
8 1553 | 12217 ) 2122 | leas | | - R
s S VLT O 0 Sy Thees | T leame Y| T T T
10 .1949 2263 b l.2653 L2251 )l o } —
T 287 [ ] 2276 )\ 7L L2918 ] T iees3 T e
12 2385 Tl esa 3184 ) 12se N - N
13 .2544 | 2290 |t 3489 | 12060 )i e N
u 2782 | 2293 | T 3714 TN 2263 T j T
5 2940 2297 3980 2265
Gauge No. Depth 6852’ Clock No 4365 hour 24
o[-000_T7 000, 312 000 387000 2% —
({0199 | 218* 1| .0167 | | 1033**%§ 0332 | 237 || .0267 1371
2|.0366 {244 {10367 | 11643 || .0663 | 232 .0533 1807 )
3].0532 1263 |l 0567 < 11957 |l o995 | 239 0800 2005
4].0698 } 272 0768 _ 2086 | 1327 | 244 1067 t 2145
5].0864 1256 0968 12178 |l .1652_| 286 1334 2204
6[.1030 (312 1168 | 12253 1990 | 246 1600 2310 ||
7 1368 | 12314 1867 2343
8 N | (1558 | 12355 _ 2131 2368 _ ,
: 9 o § L1789 2383 | I " n2400 ] | 2376 ) ]
f 10 ) 1969 | 2402 U feeer | | 2383 ) D
" B |30 S Y ' Y 12938 | 712385 do .
12 2369 | 2420 | 4..3200 | 2389 _ X o
13 o .2569 | 12827 % b . ]i..3%67 2392 ) o
4 N 2769 | Toaz9 f} 3734 2394 o
's [ .2970 2429 .4000 | 2394
Reoding Interval 3 6 10 a Minutes
REMARKS: ___ *-6 minutes **-5 minutes = Q-Guestionable R S o e ]

FORM 183 . MI_~PRINYED IN L' 8 &

SPECIAL PRESSURE DATA




COMPANY / 4.,

WELL 7.

o '#c,vif i =
——— e L. ~ . =

FIELD Liif o4 o

COUNTY edd, SOTATE o ),
S'/,,k’- e’ e L Other Services.
g% - - e '

b
14
w
™
a
’
»

Permonem Oorum:.,ﬁ':: "—~MM\, ‘

T B T Elev. kg =
log Measyred From"xgﬁ\“mﬁ-,_;_ﬁ Aheve Pargy, Darsm  § DF.
Drillinq Measyred From KR S -

Date
Run Ng.
Dep?h—DriHer -
Depth . logge, -~
Btm. Log interve)
Top Log interya)
CosinngriHer
Cosing _ logger
Bit Size
Type Fluid in Hole 1
. Dens. Visc. j
PR TRig loss T .5
Source of § RE
Rm N
Rmi ’}Geo‘s_\ﬂﬁiﬁ? -
R & Megs 1,

ale referince date ..y,

boreh

"~ location ond

on;;s‘fe -

S N ST
Source: Ref lkl’nc%? LR ] | / \’\ [ . _
Rm 4 8HT LYY a .

- T ——— . - fL + ezl
;gC-rculahon S?opped; ¢ r
=llogger on ao::BTn“T‘“ ) T
Max Rec Ter:p‘, 7

{

1]
EQuip. 1 Locarion r Of
T atlt N

0

LTI

!
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COMPANY_Ya7<¢ 7«

1

{igle o ;

[ R

[ Fate

/
PRSI

r

WELL T . o

¢

NEN . SRR b

NEG RUN

or DENSITY

2,

S

X

o

B [ R s

\\ .vl X7 -

€

- Jcounry_£dS, __ STATE

S iafe s & e L Other Services:
IV S VY - ¢ . - P - [P fran i = S p——— . kB4 1 ¢ g e o e
—- e
- T - —
e N - . et e 1

- B Pl

I Z b - - . -

P. . —-— a . i

e M = 2

Dz oz p 5 - o 4=

Feccagpent Loty T -~ I -1 1 ' SO

iog Measurez From 0 ., ..o Ft Above Perm. Datum

Un:.ujm Mecsured mﬂo‘.utﬁiwy; e e e

Date

Top tag interva!
Rkt G

ﬁnu.:@- Dritler .

e e T e i - o~ \xlvild\.‘ww
Casitg lagger .
S o PV DA TR JUU
; S S S SR N

- L 4 \
el \«il\ht&\ll & - >

Run ~o -~ T -
hd - ‘v\ \1\. IAI,. - —m— i e -
A A Rt .
Oeptn logyer woxdf .
Btm. Log Interval ..

! I mi m}
. -~ ¢ o RS VAU I
oF L .
¢ Meas Teng 7 £l « F
R—i o Mews Terp F w F
Ric 4 tacas Temo. Lo oy F a f
T A ISR, <SRV 31
Source Rmé " Rme o B ~
R Lenr o Tl —
AL L O S L F @
W.._ irculotion Stopped ! e C "
silogoer ongamen v ‘ I
Mgs Ret TemD i F F
e - - - . i e Ay
Equip | locanae alfr i

he customer

davar avre furnished bY
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». location and borehole reterence
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L coMpany srLLER ,\/41E-£, FET NCOV,;M,. e

IELD OK
LOCA TION

nno, 1232°2

ONTRACTNO.__ _ .
ITEST DAYM.’O_’.AE‘_’Q:;

LA

S SCUPRLE OR
CRESERVOIR . . .. _—

GAS QUALITY TEST REPORT & :1a70m name Cires N

R AANS

COMPOUND COMPONENT COMPONENT LIQUEFIABLE COMPONENT MOLE G.P. M.
COMPONENTS SPECIFIC GRAVITY MOLE FRACTION HYDROCARBONS G.P. M, FRACTION CONTENT '
NITROGEN .9672 27514 ;
CARBON DIOXILE 1.5195 32.698 i
HELIUM 1382 N-BUTANE 31,510 . |
OXYGEN 1.1048 .0007. # PG c-mmmmm o e i
HYDROGEN SUL FIDE 1.1766 36.582 : i
WATER VAPOR 6220 36.213 .

aan .

HYDROCARBON DILUENTS : - ;
; 46.126 i
— o - !
ME THANE .5539 NATURAL GASOLINE - = - — - — - |
- . 4
E THANE 1.0382 TOTAL LIQUEFIABL E GPM g
PROPANE 1.5225 ' g
WA TER VAPOR CONTENT: !
1SO-BUTANE 2.0068 ¢_
- Gas Mixture Static Pressure PSI ;
N-BUTANE 2.0068 R !
_ Hydeocarkon Dew Point °F ——— :
ISO-PENTANE 2.4%10 Water Vopov Dew Point UF:
N-PENTANE 2.4910 Lbs Woter Vapor per MMCF
HE XANES 2.9753 Conversion Constant X 0.000021 :
Warer Vapor Mole Fraction .
HEPTANES + 3.7018 :
V3 — i
Moisture recorder rroding ;

Make or type

COMPOSITION - - — — = = = — =~ —~ -

MIXTURE SPECIFIC GRAVITY: SULFUR CONTENT:

H,S  ~ Hydrogen Soliide, Gr./109 cf .00

Colculoted Fram Anclysis

) | g 02
Determined by Test Instrument RSH Mercagtons *
) RSR - Sulfides . o 2d
e ot | bt el e i -
instrument Make or lype ___ _®-AI(A RSSR - Residuals i _ . _
Totat Soffur, Gr.. 100 <F . .?_—C

MIXTURE HEATING VALUE:
(Btu/cf ot 14.73 Psia, 60°F, Sar.)

Calculated Fron Analysis o ,//40

Cetermir2ad by Calorimeter

H.S Grains to fraction cenversion X 0.0000157

LS tiote Fraction

s’)(,:, & { LE
. - g AT
Calorimeter Yerified (___ . . ... o Critizal Prcssureé{l:\QJ~7_Crihcul Terparature sl '

REMARKS .. . . o . o e e e e e e e

MEASUREM :;0 -  nas //) / -
LARE:A ___’(_O,I(_UG’{\_— e L ANALYST r’?'ra“__ R e ~4(J~_

. e




WELL NAMY: Irish Hills KW %2

LOCATION : 2-195-24¢

DST INTERVAL: 6532-6640

P* = 2440 psi slope (M) = 2305 psi/eycle
Te = 370°R Pc = 670 psi
T = 125 + 460° = 585°R Pef = 77,4 psi
Pavg = Bi_g_gﬁﬁ = 24490 ; 77.4 - 1259 psi  (Note 1)
oy = T - 585 = 1.58
Te 370
Pr = Pavg - 1259 = 1.90 (Note 1)
Pc 670
Z = 0.86 Tsc = 520°R Psc = 13.3 psi
T Psc 13.3
= - . ——— = 0.86 . __585 . . - — = 0.010
Bg 2. 7 P 20 3 -
sC avg 52 1259 (Note 1)
q = 69.7 mcfd ) 178.1 = 12414 b/d
u = 1.20 x 0.0114 = 0.0137 cp (Note 2)
Xh = 162.6 - q - M - B _  162.6 (12414 ) ( 0.0137 ) ( 0.010)
M 2305
kh = 0.1200 md - {t
h = 58 5t (Note 3)
k = 0.0021 m@ {Note 4)
1) Matthews - D.G. Russcll e¢gn. 3.21a

C. s.
2) <. 5. Hatthews D.C. Russell Fig. €.3a88
3) h estimated from lLog

k = 0.0026 md for T=192°F
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p
! , LT A - Ticket 45
FLUID SAmMPLE  CATY Leve 7-6-80 .. 879639 2
S e g e A S A
Scmnler Peassure o .. _B.E_W_ B R AR AVES TR I OPEN HD": JFF B [38ae %5
fecoeery: Cu Fr Cor 2286 ZosT  BOTTOM STRADDLE icmen ARTESIA B
c O e T MR LAMAR ¢ ’ ) 3
oo T e MRUMCKEE wawew  MR. DL JACKSOY
ce. Muz _SQ.OWQQ].].U"S ‘r.} L,l(‘ .~ ] Deittiaa '
et e 500 L&, CAPITAN DRILLING COMPANY RIG # 14 smf |
Gravity CAPl @ _ . . .__°F EQUIPMENT & HOLE DATA ™~
g pond
Ges 'O Ratio Farmotion Tested _Cisco hO
T RESIETIVITY tievatien e e e 3718I Ft. Fg .
o Net Productive interval. e Fe. :
Reccyery Wates e e Al Depths Measured From Kelly bushing(AGL) ]w
Recovery Mud ——— P DT | Tote! Denth 9180’ Ft. i
Recovery Mud Filtegre ___ ¢ “F e —DD™ | MAgim Hoie Cesing Size 1.1/8" —_— ‘
‘Aud Pt Sarrole d o pom | Drit Coilar Lengta 564! 1.0 2. 25"
Lot , . t '1 - 1
Mud Pit Semaie Filtrote @ o _oem Drill Pipe Length - 5835’ 1D - 340"
—=—— | pucker Depthlz! 6526-A532-H640-K64%" e,
Mud Werght _8,3_.__.—_ AR L pp— --5€T Depth Tester Vaolve (ALY Ft.
TYPE AMOUNT Depth Back Surfoce Bottom . ]
Cushion Ft. Pres. Volve Choke 3/8" Choke /5" [ -
: Adj. choke g
Recovered 180 Feetof drilling fluid _ z §§ £
a (-
°
Recovered Feet ¢f e R 3 :
3
-t
Recovered Feet of 2
e I z
<
Recovered Feet of ¢ E |
LI | umd N
(o=}
Recovered Feet of Y g
o
Remorks SEE_PRODUCTION TEST DATA SHEET :
[ I
2
<
eRATURE Gauge No. D12 Gouge No. 113 . Gouge No. : TiME
TEMPERATUR : ; .~ -
I | Depth: 6511 Ft i Depth 6583 Fr.| Depth Fe ! 93:99-2¢4:05 ) A
i 24 Rour Clock : 24 Hour Clock Hour Clock i Toob 7-6-80 12
Est. 192 k. Blonked G#f_NO Bignked Off V€S i Blanked Off | Opened 1900
} i : Opered 7-7-80
| ! }
Actuag! °F Pressures Pressures : Pressures yosss 8100
I — Field ‘ Offize Freld ‘ office | Fietd i Office Reported | Computed
( Initiol Hydrostatic « 3028 i 3067.2 2996 3104.5 | i | Minctes | Minutes L
s initio! - 53 i 57 7 97 - 9.0 1 5 i b ER
?g F;DW - N P N LT T T o ST T . . —--‘?Vﬁ N { l 29 :_" ] i
N R L 66 . 80.0_ 92 100,01 - ‘30 b
o Ciosedin o 1486 ' 1496.0. 1490 ___1309.72 . i 90 | 89 ;
T3 nitec! 66 A0 I8 10z.6 . — — i
| L7492 - .6 58
N 2191.5 . 2129 ) ;180 | 183 |
- Lie R . 3. 2iZ e : ; ?
it T Coe e T B
[ e - s - ST e e T ~
, : . C
| Fnoibvdrosonic 3081 . 3067.72 .. 310531031 e a
| f | e |

FOUN T4ToR] - PETIES N L g

FORMATION TEST DATA

CITILE S I8 78% 2/

4
Va




_—-——E _

Gouge No. 512 Depth 6517 i Clock No. 13628 [[ 24 hour | ];\!c;.ﬁ 879639 ! J
First i First H Seconid }i Secant ]: ‘ Thied “ Thurd
Fiow Perind Clased In Pressure ,_T Flow flesind ‘ Closed In Pressure WU Flow Pornd __v______‘_\_(_"l_v;'.ﬁii»lv_\_ﬂ’x“_-.a_\u_t'___‘_“‘___‘
L 0l 0000} 87.7 I . 0000 l 80.0 | .0000 | 60.3 4 .0000 77.4 1 ' S
01394 80.0 Q272* 274.2 [} 0268k 72.1 ||.0705%*} 628.9 | , |
2] .0313181.3 | .0579 436.9 g L0602 | 70.8 |1.1308 990, 7 !
31 048 ! 81.3 0B85 602.6 i .0936 { 74.8 |i.1912 1301.3 -
4| 0662 1-80.0 1192 ! 764.4 1 1271 1 76.1 1.2516 - 1557.9 | ;
| s| .0836 | 80.0 1498 | 910.5 1| .1606 | 76.1 1}.3120 176C.5 ; :
_6}1..1010 8n.0 l .1804 1051.3 1} .1940 | 77.4 | .3724 1911.8 i
kI 2il 1184.2 . 4324 2018.4 |
K 2817 1268.4 L4932 2094, 7 ! 1
N 2724 1413.1 .6536 2138.6 !
el 23030 1 1496.0 i L6140 2181.5 |t ;
AL} , ' ; :
S I | g !
L] _ N E
14
15 ~ S
Cauge No. 113 Depth 6583" Clock No. (728 24 hour » .
o] .0000] 96.0 || .0000 | 100.0 ' .0000 | 102.6 [.0000 | 92.1 | !
[ ]7.0135% 106.5 |} .0270% | 242.1 | .0270* 83.1 [}.0705%** 609.5 i
2] 0304} 107.8 § 0573 415.7 | .0608 | 88.11i.1308 984. 1 i
T3] _.047371107.8 || .0876 575.2 | .0946 85.4 {{.1912 - 11296.8 |
4| 0642 1103.9 [I'.1180 | 1 733.5 || .i284 92.1 12516 | 1550.1
_5j_-0811 1 100.0 ) .1483 | 881.2 || .1622 | 92.1 §.3120 . .11758.6
_¢{ .N980 | 100.0 1 .1787 i C{1029.0 | L1960 | 92.1 [i.3724 | ]1915.6
7)o 4o o _}-2080 } 1163.6 oof.a328 | 2029.0
e . [t .2393 | 1287.6 . 1] -4932 . j2106.9
ol | .2e97 1 . l1402.4 ) 5536 | . |2160.9
10 . .3000 % 0 )15n9.2 6140 | t2197.9
il
Y2y M b ,
13 = )
7] A N IS HRURN S SR R __mej _
{5 _ i
Peading Interval 5 g { 10 18 : Minutes
REMARKS:  *First interval is equal to 4 minutes. ** = 8 minutes. *** = 21 miputes, L




Ceuing perfe .
Ges groviry . ..

Seec growdh. . .
INDICATE TYPE AN

L. LT Butrimcennae
Chlgrevity_ o L
Chinritdes

D SIZE OF GAS MEASURING DEVICE U

Tickat No.___.

~oSert tempoi o L°F

RO 1 —_ —
PRSP o 5 14 A]

SED

ReS. oo & _F

Dste
Time a.m.

p.rm.

. Chaie

Saos

Rate
MCF

Surtace
Pressure

Size psi

Liqud
Raote
£PD }

Remarks

n700

Called out

SN S

c———y

!
!
e g e e
i ;
!
i
R e

cecord

P N , B} I U, e
1145 E On location
- 1300 : o | PiEEed up tools
1400 | | swertedin hole ~ith tools
1300 Opened with & weak blow
1905 J | ) | ,4__Feak blow
1910 % Blow increased to good :
1915 » ger b p | opened I8 choke |
1930 1” ] 0 | Closed tcol -no gas to the surface ;
N éiaaiiiijti;L~ 10_ | _ Opened tool on 3/81_Fhoke '
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CASE NO. 7352

APPLICATION OF YATES PETROLEUM CORPORATION
FOR DESIGNATION OF A TIGHT FORMATION

EDDY COUNTY, NEW MEXICO

APPLICATION

Yates Petroleum Corporation seeks tight formation designhation for a
portion of the Permo-Penn underlying lands in western Eddy County, New
Mexico, which are described in Exhibit No. 1 and shown in map form in

Exhibits No.2 and 3.

DESCRIPTION OF FORMATICN BY GEOLOGICAL PARAMETERS

The formation sought to be covered by this application is that
stratigraphic interval between the top of a marker named the Third Sister
Cycle (of the Wolfcamp Series of the Permian System) and the top of the
Canyon Series (of the Pennsylvanian System).

Correlations of the Third Sister Cycle and The Canyon Series are
shown on a network of 4 crossections spread over the subject area.

(Exhibits 5 through 8). Positions of the Third Sister and Canyun in the

geologic column are illustrated in Exhibit 4.

1000 to 1400 fecet in thickness.




STATEMENT OF MEANING AND PURPOSE OI' FACH FXHIBIT

EXHIBIT NO. 1

Exhibit No. 1 is a list which describes the lands which overlie the
Permo-Penn interval for which tight formation designation is sought in this

application.

EXHIBIT NO. 2

Exhibit No. 2 is a map of 1 inch equals 5000 feet scale which shows
the lands described in Exhibit No. 1. The subject arca stretches over a
portion of western Eddy Couhty, Mew Mexico, from the Pecos River east of
the City of Artesia to the Huapache Monocline some 40 miles to the South-
west.

Also showi, by circled well spots, are all wells within the outline
which have penetrated the above defined Permo~Penn formation and/or lower

horizons. Red-colored well spots are wells which are currently producing

gas from the above defined Permo-Penn interval.

The deposits of the subject Permo-Penn interval are a complex ¢f 3
major environments of deposition or "facies": shelf, bank and basin
facies.

The shelf facies, lying in bands to the West or Northwest, is
comprised of interbedded limestones, shales, siltstones and sandstones.
Terrigenous clastics (shales, siltstones and sandstones) increase and
marine limestones and shales decrease traversing from East to lest or

Southeast o Northwest, that is, in a shelfward dircction. Deposits of

the Shelf facies are cffectively non-porcus and impermeable and constitute




An updip "mega-seal" to the bank facies.
The bank facies in composed mostly of marine limestones with a few

intercalated marine shales. These marine limestones are made up of

bioherms and their associated debris aprons interfingering with oolite

bars. The porosity that is present is a result of preservation of

primary porosity, principally of bryozoan material, and creation of
secondary porosity by leaching of ocolitic grainstones and former aragonitic
shell material.

Most of Ehe gas production thac has been established in the subject

Permo-Penn interval has been from the deposits'of the bank facies.

The basin facies consists mainly of thin-bedded, fine-grained sand-
stones, siltstones and shales which were transported to the relatively
deeper basin from the bank and shelf areas during periods of lowered
sea level. Main conduits for transport to the basin were through passes
between segments of the bank  facies.

Scattered within the overall basin facies are isolated limestone
or carbonate buildups termed "isolated mounds". In some of the isolated
mounds porosity has been developed and/or preserved, but many are effect-
ively non-porous and impermeable. Some of the isolated mounds have produced
gas. Wells in the basin facies which have encountered mounds are indicated
by'the letter “M" close by the well spot.

About one-third of the subject Permo-Penn interval, in the upper
part, has been termed the "Antelope Sink Zone”, named for an interval in
the Sun (Tom Brown) No. 1 Antelope Sink Unit in Secction 18 of T188-24%.
This well is shown on 2 crossections, Exhibits 6 and 8. The geographical

limits of shelf, bank and basi:: shown on Exhibit No. 2 are for the




;
Antelope Sink Zone almne. Lower zones of the subject Permo-Penn interval%
are not shown, but their facies trends are essentially parallel to those
shown on Exhibit No. 2.

Exhibit No. 2 also Shows the traces of the crossections introduced

in later exhibits.

EXHIBIT NO. 3

Exhibit No. 3 is identical to Exhibit No. 2 from the standpoint of
scale, outline of lands, well spots and colored well spots.

The purpose of this exhibit is to illustrate the structural attitude
of the Permo-Penn Formation in the subject area. Mapping was done on the
top of the Antelope Sink Zone in the shelf and bank areas and on the top
of the Canyon Series in the basinal areas. As the crossections will show,
the Antelope Sink Zone is essentially parallel with the Third Sister Cycle
above. " Dashed contours are 100 feet contour intervals on the top of the
Antelope Sink Zone. So0lid contours are 100 foot contour intervals on the
top of the Canyon Series.

These contours indicate that over most of the 6utlined area the
Permo~Penn interval dips to the East or Southeast at aporoximately 100
feet per mile; however, in the southwestern part of the outlined area,
neaf the Huapache Monocline, the Permo-Penn interval dips East to North-
easterly at 200 to 300 feet per mile and structure is complicated by
faulting.

Structural relief on the top of the subject Permo-Penn is
aporoximately 3300 feet in the outlined area. Ground level elevations
rise approximately 1500 fcet from wells near the Pecos River (in T17S-RZ26E)

to wells ncar the Huapache Monocline (in T218-R21D).




The drill depth to the top of the Third Sister Cycle in the highest
well (Pennzoil No. 1 United Federal in Section 28 of T21S-R21E) is 4927
feet; ard, the drill depth to the top of the Third Sister in the lowest
well (Heyco No. 1 Big Boggy State in Section 36 of T17S-R26E) is 6717
feet. The average depth to the top of the subject Permo-Penn Formation

is thus 5827 feet.

EXHIBIT NO. 4

Exhibit No. 4 illustrates the stratigraphic column present in
western Eddy County, New Mexico. This geologic sectioh was compiled
from New Mexico Oil Conservation Division reference crossections and Sther
industry-accepted correlations.

The main purpose of this exhibit is to show the Permo-Penn
stratigraphic interval sought to be covered by this application in

relation to geologic time and other major stratigraphic horizons.

EXHIBIT NO. 5

Exhibit No. § is a Northwest to Southeast stratigraphic crossection
{A-A') hung on the Third Sister Cycle of the Wolfcamp Series. This
crossection is tranverse to the three major facies trends of shelf, bank
and basin.

Other pertinent correlations shown are the top of the Antelope Sink
Zone of the shelf and bank facies, top of the Pennsylvanian (by correlating
with the New Mexico 0il Conservation Division reference crossections) and
the top of the Canyon Series.

Drill stem test, core and completion data are shown on the crossection.

Well 6 was cored in the Permo-Penn and the core analysis report is given

|64




in a later exhibt. Wells 2,3 and 5 are currently producing Permo~Penn
gas and have been assigned to the Eagle Creek Permo-Penn {Gas) Field by
the New Mexico 0il Conservation Division. Wells 4 and 6 should produce
Permo-Penn gas, but they have not yet been completed in that interval.
Note that well 8 produced gas from an isolated mound. This well was
assigned to the Atoka Cisco, West (Gas) Field and produced 64,125 MCF of

gas and 146 barrels of condensate before abandonment in 1980.

EXHIBIT NO. 6

Exhibit No. 6 is a Northwest to Southeast stratigraphic crossection
(B-B') which is, again, hung on the Third Sister Cycle and is transverse
to the 3 majdr facies of shelf, bank and basin.

A key correlation well, the Sun (Tom Brown) No. 1 Antelope Sink
Unit, is well 3. Tops pertinent to this application are picked in this
wall as follows: Third Sister 5£60', Antelope Sink Zone 6080', top of
the barnk facies 6140', top of the Pennsylvanian (by correlation with
New Mexico 0il Conservation Division reference crossections) 6190', base
of the bank facies 6420' and Canyon Series 7060'. Note that the perforated
interval straddles the systemic boundary between the Permian and the
Pennsylvanian. The Antelope Sink Unit No. 1 has been assigned to the
Antelope Sink Upper Penn (Gas) Field. Wei.l 4 should also produce

Permo—-Penn gas, but it has not yet been completed in the zone.

EXHIBIT NO. 7

Exhibit No. 7 is another Northwest to Southeast stratigraphic

crossection (C-C') which is also hung on the Third Sister Cycle.




Wells 4 and 6 are producing gas from the Permo-Penn Formation and

have been assigned to the Box Canyon Permo-Penn (Gas) Field.

EXHIBIT NO. 8

Exhibit No. 8 is a Southwest to Northeast stratigraphic crossection
(b-D') which is hung on the Third Sister Cycle. This longitudinal or
strike crossection is more or less parallel to the major facies of shelf,
bank and basin.

The ﬁurpose of this crossection is to tie the three previous tran8versé
crossections. It m2y be noted that the main gas-productive Antelope
Sink Zone bank facies correlate very well from Box Canyon Permo-Penn (Gas)
Field to Anteiope Sink Upper Penn (Gas) Field to Penasco Draw Permo-Penn

(Gas) Field to Eagle Creek Permo-Penn (Gas) Field.
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CASE NO. 7352

APPLICATION OF YATES PETROLEUM CORPORATION
FOR DESIGNATION OF A TIGHT FCRMATION

EDDY COUNTY, WEW MEXICo

APPLICATION

Yates Petroleum Corporation seeks tight formation designation for a
portion of the Permo-Penn underlying lands in western Eddy County, New
Mexico, which are described in Exhibit No. 1 and shown in map form in

Exhibits No.2 and 3.

DESCRIPTION OF FORMATION BY GEOLOGICAL PARAMETERS

The formation sought to be covered by this application is that
stratigraphic interval between the top of a marker named the Third Sister
Cycle (of the Wolfcamp Series o° the Permian System) and the top of the
Canyon Series (of the Pennsylvanian System).

Correlations of the Third Sister Cycle and The Canyon Series.are
shown on a network of 4 crossections spread over the subject area.
(Exhibits 5 through €). Positions of the Third Sister and Canyon in the
geologic column are illustrated in BExhibit 4.

The Third Sister Cycle to Canyon Scries varies from approximately

1000 to 1400 feect in thickness.




| ¢ (

STATEMENT OF MEANING AND PURPOSE OFF EACH EXHIBIT

EXHIBIT NO. 1

Exhibit No. 1 is a list which -describes the lands which overlie the
Permo~-Penn interval for which tight formation designation is sought in this

application.

EXHIBIT MO. 2

Exhibit No. 2 is a map of:l inch equals 5000 feet scale which shows
the lands déscribed in Exhibit No. 1. The subject area stretches over a
portion of western EAddy County, MNew Mexico, from the Pecos River east of
the City of Artesia to the Huapache Monocline some 40 miles to the South-
west.

Alsd shown, by circled well spots, are all wells within the outline
which have penetrated the above defined Permo-Penn formation and/or lower

horizons. Red-colored well spots are wells which are currently prcducing

gas from the above defined Permo-Penn interval.
The deposits of the subject Permo-Penn interval are a complex of 3

major environments of deposition or "facies": shelf, bank and basin

facies.

The shelf facies, lying in bands to the West or Northwest, is
conprised of interbedded limestones, shales, siltstones and sandétones.
Terrigenous clastics (shales, siltstones and sandstones) increase and
marine limestones and shales decrease traversing from East to West or
Southeast to Northwest, that is, in a shelfward direction. Deposits of

the Shelf facies are cffectively non-porous and impermeable and constitute




An upuip "mega-seal" to the bank facies.

The bank facies in composed mostly of marine limestones with a few
intercalated marine shales. These marine limestones are made up of
bioherms and their associated debris aprons interfingering with oolite
bars. The porosity that is present is a result of preservation of
primary porosity, principally of bryozoan material, and creation of
secondary porosity by leaching of ocolitic grainstones and former aragonitic?
shell material.

Most of the gas production that has been established in the subject
Permo-Penn intexval has been from the deposits of the bank facies.

The basin facies consists mainly of thin-bedded, fine~grained sand-
stones, siltstones and shales which were transported to the relatively
deeper basin from the bank and shelf areas during periods of lowered
sea level. Main conduits for transport to the basin were through passes
between segments of the bank .facies.

Scattered within the overall basin facies are isolated limestone
or carbonate buildups termed "isolated mounds". In some of the isolated
mounds porosity has been developed and/or preserved, but many are effect-
ively non-porous and impermeable. Some of the isolated mounds have produced
gas. Wells in the basin facies which have encountered mounds are indicated
by.the letter "M" close by the well spot.

About one—thifd of the subject Permo-Penn interval, in the upper
part, has been termed the "Antelope Sink Zone”, named for an interval in
the Sun (Tom Brown) No. 1 Antelope Sink Unit in Section 18 of T19S-24E.
nis well is shcwn on 2 crossections, Exhibits 6 and €. The geographical

limits of shelf, bank and basin shown on Exhibit No. 2 are for the




Antelope Sink Zone alone. Lower zones of the subject Permo-Penn interval
are not shown, but their facics trends are essentially parallel to those
shown on Exhibit No. 2.

Exhibit No. 2 also Shows the traces of the crossections introduced

in later exhibits.

EXHIBIT NO. 3

Exhibit No. 3 is identical to Exhibit No. 2 from the standpoint of
scale, outline of lands, well spots and colored well spots.

The purpose of this exhibit is to illustrate the structural attitude‘¥
of the Permo-Penn Formation in the subject area. Mapping was done on the

top of the Antelope Sink Zcone in the shelf and bank areas and on the top

of the Canyon Series in the basinal areas. As the crossections will show,
the Antelope Sink Zone is essentially parallel with the Third Sister Cycle
above. - Dashed contours are 100 feet contour intervals on the top of the
Antelope Sink Zone. Solid contours are 100 foot contour intervals on the -
top of the Canyon Series.

These contours indicate that over most of the 6utlined area the
Permo-Penn interval dips to the East or Southeast at approximately 100
feet per mile; however, in the southwestern part of the outlined area,
near the Huapache Monocline, the Permo-Penn intefval dips East to North-
easterly at 200 to 300 feet per mile and structure is complicated by
faulting.

Structural relief on the top of the subject Permo-Penn 1is
linzd avca. Ground level elevallons
rise approximately 1500 feet from wells near the Pecos River (in T17S-R26E)

to wells near the Huapache l!Monocline (in T21S-R21E}.
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The drill depth to the top of the Third Sister Cycle in the highest

well (Pennzoil No. 1 United Federal in Section 28 of T21S-R21E) is 4927

feet; and, the drill depth to the top of the Third Sister in the lowest

well (Heyco No. 1 Big Boggy State in Section 36 of T175-R26E) is 6717

feet. The average depth to the top of the subject Permo-Penn Formation

is thus 5827 feet.

EXHIBIT NO. 4

Exhibit No. 4 illustrates the stratigraphic column present in

western Eddy County, New Mexico. This geologic section was compiled

from New Mexico Oil Conservation Division reference crossections and éther
industry-accepted correlations.

The main purpose of this exhibit is to show the Permo-Penn
stratigraphic interval sought to be covered by this application in

relation to geologic time and other major stratigraphic horizons.

EXHIBIT NO. 5

Exhibit No. 5 is a Northwest to Southeast stratigraphic crossection

{(A~-A') hung on the Third Sister Cycle of the Wolfcamp Series. This
crossection is tranverse to the three major facies trends of shelf, bank

and basin.

Other pertinent correlations shown are the top of the Antelope Sink

Zzone of the shelf and hank facies, top of the Pennsylvanian (by correlating

with the New Mexico 01l Conservation Division reference crossections) and
the top of the Canyon Series.

Drill stem test, core and completion data are shown on the crossection

Well 6 was cored in the Perme-Penn and the core analysis report is given
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in a later exhibt. Wells 2,3 and 5 are currcntly producing Permo-Penn

gas and have been assigned to the Eagle Creek Permo-Penn (Gas) Field by
the New Mexico 0il Conservation Division. Wells 4 and 6 should produce
Permo~Penn gas, but they have not yet been completed in that interval.
Note that well 8 produced gas from an isolated mound. This well was
assigned to the Atoka Cisco, West (Gas) Field and produced 64,125 MCF of

gas and 146 barrels of condensate before abandonment in 1980.

EXHIBIT NO. 6

Exhibit No. 6 is a Northwest to Southeast stratigraphic crossection
(B-B') which 1is, agaiﬁ, hung on the Third Sister Cycle and is transverse I
to the 3 majér facies of shelf, bank and basin.

A key correlation well, the Sun (Tom Brown) No. 1 Antelope Sink
Unit, is well 3. . Tops pertinent to this application are picked in this
well as follows: Third Sistexr 5860', Antelope Sink Zone 6080', top of !
the bank facies 6140', top of the Pennsylvanian (by correlation with |
New Mexico 0il Conservation Division reference crossections) 6190', base
of the bank facies 6420' and Canyon Series 7060'. Note that the perforated

int.rval straddles the systemic boundary between the Permian and the

Pennsylvanian. The Antelope Sink Unit No. 1 has been assigned to the
Antelope Sink Upper Penn {Gas) Field. Well 4 should also produce

Permo~Penn gas, but it has not yet been completed in the zone.

EXHIBIT NO. 7 |
\
|

Exhiblt No. 7 is another Northwest to Southeast stratigraphic

crossection (C-C'} which is also hung on the Third Sister Cycle.




Wells 4 and 6 are producing gas from the Permo~Penn Formation and

have been assigned to the Box Canyon Permo-Penn (Gas) Field.

EXHIBIT NO. 8

Exhibit No. 8 is a Southwest to Northeast stratigraphic ¢rossection
(D-D') which is hung on the Third Sister Cycle. This longitudinal or
strike crossection is more or less parallel to the major facies of shelf,
bank and basin.

The purpose of this crossection is to tie the three previous transverse;
crossections. It may be noted that the main gas—-productive Antelope
Sink Zone bank facies correlate very well from Box Canyon Permo-Penn {Gas)
Field to Anteiope Sink Upper Penn (Gas) Field to Penasco Draw Permo-Penn

(Gas) Field to Eagle Creek Permo-Penn (Gas) Field.
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"CASE NO. 7352

APPLICATION OF YATES PETROLEUM CORPORATION
FOR DESIGNATION OF A TIGHT FORMATION

EDDY COUNTY, NEW MEXICO

" APPLICATION

Yates Petroleum Corporation seeks tight formation designation for a
portion of the Permo-Penn underlying lands in western Eddy County, New
Mexico, which are described in Exhibit No. 1 and shown in map form in

Exhibits No.2 and 3.

DESCRIPTION OF FORMATION BY GEOLOGICAL PARAMETERS

The formation sought to be covered by this application is that
stratigraphic interval between the top of a marker named the Third Sister
Cycle (of the Wolfcamp Series of the Permian System) and the top of the
Canyon Series (of the Pennsylvanian System).

Correlations of the Third Sister Cycle and The Canyon Series are
shown on a network of 4 crossections spread over the subject area.
(Exhibits 5 through 8). Positions of the Third Sister and Canyon in the
geologic columr. are illustrated in Exhibit 4.

The Third Sister Cycle to Canyon Series varies from approximately

1000 to 1400 feet in thickness.




STATEMENT OF MEANING AND PURPOSE OF EACH EXHIBIT

EXHIBIT NO. 1

Exhibit No. 1 is a list which describes the lands which overlie the
Permo-Penn interval for which tight formation designation is sought in this i

qpplication.

EXHIBIT NO. 2

Exhibit No. 2 is a map of 1 inch egquals 5000 feet scale which shows
the lands described in Exhibit No. 1. The subject area stretches over a
portion of western Eddy Couﬁty, Mew Mexico, from the Pecos River east of
the City of Artesia to the Huapache Monocline some 40 miles to the South-
west.

A156 shown, by circled well spots, are all wells within the outline
which have penetrated the above defined Permo-Penn formation and/or lower

horizons. Red-colored well spots are wells which are currently producing

gas from the above defined Permo-Penn interval.

The deposits of the subject Permo-Penn interval are a complex of 3
major environments of deposition or "facies”: shelf, bank and basin
facies.

The shelf facies, lying in bands to the West or Northwest, is
comprised of interbedded limestones, shales, siltstones and sandétones.
Terrigenous clastics (shales, siltstones and sandstones) incresase and
marine limestones and shalies decrcasc traversing from Rast to West orx
Southeast to Northwest, that is, in a shelfward direction. Depesits of

the Shelf facies arc cffectively non-porous and impermeable and constitute



An updip "mega-seal" to the bank facies.

The bank facies in composed mostly of marine limestones with a few
intercalated marine shales. These marine limestones are made up of
bicherms and their associated debris aprons interfingering with oolite
bars. The porosity that is present is a result of preservation of
primary porosity, principally of bryozoan material, and creation of
secondary porosity by leaching of oolitic grainstones and former aragoniticv
shell material. ’

Most of the gas production that has been established in the subject
Permo-Penn intexval has been from the deposits of the bank facies.

The basin facies consists mainly of thin-bedded, fine-grained sand-
stones, siltstones and shales which were transported to the relatively
deeper basin from the bank and shelf areas during periods of lowered
sea level. Main conduits for transport to the basin were through passes
between segments of the bank .facies.

Scattered within the overall basin facies are isolated limestone
or carbonate buildups termed "isolated mounds”. In some of the isolated
mounds porosity has been developed and/or preserved, but many are effect-
ively non-porous and impermeable. Some of the isolated mounds have produced
gas. Wells in the basin facies which have encountered mounds are indicated
by‘the letter "M" close by the well spot.

About one-third of the subject Permo-Penn interval, in the upper
part, has been termed the "Antelope Sink Zone", named for an interval in
the Sun (Tom Brown) No. 1 Antelcope Sink Unit in Section 18 of T19S-24E.

Phis well is shown on 2 crossections, Exhibits 6 and 8. The geographical

limits of shelf, bank and basin shown on Exhibit No. 2 are for the



Antelope Sink Zone alone. Lower zones of the subject Permo-Penn interval i
are not shown, but their facies trends are essentially parallel to those
shown on Exhibit No. 2.

Exhibit No. 2 also Shows the traces of the crossections introduced

in later exhibits.

EXHIBIT NO. 3

Exhibit No. 3 is identical to Exhibit No. 2 from the standpoint of

scale, outline of lands, well spots and colored well spots.

The purpose of this exhibit is to illustrate the structural attitude
of the Permo-Penn Formation in the subject area. Mapping was done on the
top of the Antelope Sink Zone in the shelf and bank areas and on the top
of the Canyon Series in the basinal areas. As the crossections will show,
the Antelope Sink Zone is essentially parallel with the Third Sister Cycle
above. - Dashed contours are 100 feet contour intervals on the top of the
Antelope Sink Zone. Solid contours are 100 foot contour intervals on the -
top of the Canyci. ceries.

These contours indicate that over most of the outlined area tha
Permo~Penn interval dips to the East or Southeast at approximately 109
feet per mile; however, in the southwestern part of the outlined area,
neaf the Huapache Monocline, the Permo-Penn intefval dips East to North-
easterly at 200 to 300 feet per mile and structure is complicated by
faulting.

Structural relief on the top of the subject Permo-Penn 1is
approximately 3300 feet in the outlined area. Ground level elevations
rise approximately 1500 feet from wells near the Pecos River {(in T17S-R26E)

to wells ncar the Huapache Monocline (in T21S-R21E).




@
i

The jriil depth to the top of the Third Sister Cycle in the highest
well (Pennzoil No. 1l United Federal in Section 28 cf T21S-R21E} is 4927
feet; and, the drill depth to the top of the Third Sister in the lowest
well (Heyco No. 1 Big Boggy State in Section 36 of T17S-R26E) is 6717
feet. The average depth to the top of the subject Permo-Penn Formation

is thus 5827 feet.

EXHIBIT NO. 4

Exhibit No. 4 illustrates the stratigraphic column present in
western Eddy County, New lMexico. This geologic section was compiled
from New Mexico 0il Conservation Division reference crossections and éther
industry-accepted correlations.

The main purpose of this exhibit is to show the Permo-Penn
stratigraphic interval sought to be covered by this application in

relation to geologic time and other major stratigraphic horizons.

EXHIBIT NO. 5

Exhibit No. 5 is a Northwest to Southeast stratigraphic crossection
(2-A') hung on the Third Sister Cycle of the Wolfcamp Series. This
~ crossection is tranverse to the three major facies trends of shelf, bank
and basin,

Other pertinent correlations shown are the top of the Antelope Sink
Zone of the shelf and bank facies, top of the Pennsylvanian (by correlating
with the New Mexico 0il Conservation Division reference crossections) and
the top of the Canyon Series.

Drill stem test, core and completion data are shown on the crossection,.

Well 6 was cored in the Permo-Penn and the core analysis report is given




in a later exhibt. Wells 2,3 and 5 are currently producing Permo-Penn
gas and have been assigned to the Eagle Creek Permo-Penn (Gas) Field by
the New Mexico 0il Conservation Division. Wells 4 and 6 should produce
Permo-Penn gas, but they have not yet been completed‘in that interval.
Note that well & produced gas from an isolated mound. This well was
assigned to the Atoka Cisco, West (Gas) Field and produced 64,125 MCF of

gas and 146 barrels of condensate before abandonment in 1980.

EXHIBIT NO. 6

Exhibit No. 6 is a Northwest to Southeast stratigraphic crossection
(B-B') which is, again, hung on the Third Sister Cycle and is transverse
to the 3 majdr facies of shelf, bank and basin.

A key correlation well, the Sun (Tom Brown) No. 1 Antelope Sink
Unit, is well 3. Tops pertinent to this application are picked in this
well as follows: Third Sister 5860', Antelope Sink Zone 6080', top of
the bank facies 6140', top of the Pennsylvanian (by correlation with
New Mexico 0il Conservation Division reference crossections) 6190', bhase
of the bank faclies 6420' and Canyon Series 7060'. Note that the perforated
interval straddles the systemic boundary between the Permian and the
Pennsylvanian. The Antelope Sink Unit No. 1 has been assigned to the
Antelope Sink Upper Penn (Gas) Field. Well 4 should also produce

Permo-Penn gas, but it has not yet been completed in the zone.
EXHIBIT NO. 7

Exhibit No. 7 is another Northwest to Southeast stratigraphic

crossection (C-C') which is also hung on the Third Sister Cycle.




Wells 4 and 6 are producing gas from the Permo-Penn Formation and

have been assigned to the Box Canyon Perimo-Penn (Gas) Field.

EXHIBIT NO. 8

Exhibit No. 8‘is a Southwest to Mortheast stratigraphic crossection
(D-D') which is hung on the Third Sister Cycle. This longitudinal or
strike crossection is more or less parallel to the major facies of éhelf,
bank and basin.

The purpose of this crossection is to tie the three previous transverse
crossections. It may be noted that the main gas-productive Antelope V
Sink Zone bank facies correlate very well from Box Canyon Permo-Penn (Gas)
Field to Anteiope Sink Upper Penn (Gas) Field to Penasco Draw Permo-Penn

{(Gas) Field to Eagle Creek Permo-Penn {Gas) Field.
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TIGHT FORMATION APPLICATION
CASE NO. 7352

EXHIBIT "1V

Tcwnship 17 South, Range 24 East, N.M.P.M

All Sections

Township 17 South, Range 25 EFast, N.M.P.M.

All Sections

Township 17 South, Range 26 East, N.M.P.M.

All Sections

Township 18 South, Range 24 East, N.M.P.M.

All Sections

Township 18 South, Range 25 East, N.M.P.M.

A1l Sections

Township 19 South, Range 23 East, N.M.P.M.

All Sections

Township 19 South, Range 24 East, N.M.P.M.

All Sections

Township 19 South, Range 25 East, N.M.P.M.

All Sections

Township 20 South, Range 21 East, N.M.P.M.

.

All Sections

Township 20 South, Range 23 EBast, N.M.P.M.
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Township 20 South, Range 24 East, N.M.P.M.
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Township 20-1/2 Scuth, Range 21 East, N.M.P.M.
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-
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o
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Toewashin 22 Souhihy, Rarnge 22 Bast, MNUML, DM,
Sectinns 1 through 12

containing 318,127,713 acres, @more or less




TIGHT FORMATION APPLICATION
CASE NO. 7352

EXHIBIT "1"

Townchip 17 South, Range 24 East, N.M.P.M.

211 Sections

Township 17 South, Range 25 Fast, N.M.P.M.

All Sections

Township 17 South, Range 26 East, N.M.P.M.

All Sections

Township 18 South, Range 24 East, N.M.P.M.

All Sections

Township 18 South, Range 25 East, N.M.P.M.

All Sections

Township 19 South, Range 23 East, N.M.P.M.

All Sections

Township 19 South, Range 24 East, N.M.P.M.

All Sections

Township 19 South, Range 25 East, N.M.P.M,

211l Sections

Township 20 South, Range 21 East, N.M.P.M,

All Sections

Township 20 South, Range 23 East, N.M.P.M.

All Sections

Township 20 South, Range 24 East, N.M.P.M.

All Sections

Township 20-1/2 South, Range 21 East, N.M.P.M,.
p

All Sections

Township 20-1/2 South, Range 22 Last, N.M.P.M,

All Sections

Township 21 South, Range 21 East, N.M.P.M,.
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M.M.pP.M,
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Township 22 South,
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N.M.PM
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Tewnship 22 Souih, Range 22 Dast, NLH.PLM.

Sections 1 through 12

containing 318,137,
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LOSEE, CARSON & DI(.KERSQN Q.A._._q-..- e
A J.LOSEE 300 AMERICAN HOME BUILDING (1L Ui 0. eitit y (JAREA.SOPE 505
JOEL M.CARSOR P. O DRAWER 239 _g:;\{u;.\ e 746-3508

2]
CHAD DICKERSON ARTESIA.NEW MEXICO 882i(-0239

DAVID R. VANDIVER

January 29, 1982

7S

7
s“!' v f"
Aw
Mr. Richard L. Stamets, Exaniner
Energy and Minerals Department
0il Conservation Division
P. O. Box 2088
Santa Fe, New Mexico 87501
Re: Case No., 7352

Yates Petroleum Corporation
Tight Formation Application

As requested, enclosed please find a proposed Order for entrv by
the Division in connection with the captioned case,.

Please let me know if vou have anv questions in connection with
this matter.

Thank you.
Sincerely yours,
LOSEE, CARSON & DTCKERSON P.A.
Chad chPerson

CD:pvm
Enclosure

cc w/enclosure: Mr. Dave Boneau
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JOEL M. CARSON P, O. DRAWER 239 B Bamd Sl B

CHAD DICKERSON ARTESIA, NEW MEXICO 88210 OIL CONSERVATIUN Qi) 7

DAVID R.VANOIVER SANTA FE

July 27, 1981

(Crls 235%

Mr. Joe D. Ramey, Director
Energy and Minerals Department
0il Conservation Division

P. O. Box 2088

Santa Fe, New Mexico 87501

Dear Mr. Ramey:

Enclosed for filing, please find three copies of the Application
of Yates Petroleum Corporation for Tight Formation Designation in
Eddy County, New Mexico.

We ask that this case be set for hearing before an examiner not
earlier than September 9, 1981, and that you furnish us with a
docket of said hearing. The Exhibits will be submitted at least
15 days prior to hearing.

Thank you.
Sincerely yours,
LOSEE, CARSON & DICKERSON, P.A.
CoTTTN i TN
-‘ /A;;i;//agi//ééyé§24/64f'
/ //‘ / - V\
( C5</1{ 2o /-
~__Chad Dickerson
CD:pvm
Enclosures

cc: Yates Petroleum Corporation
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Application of Yates Petroleum Corporation for desig-
nation of a tight formation, Eddy County, New Mexicao.,

Applicant, in the above- styled cause,'

. pursuant to Section 107 of the Natural Cas
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SERYATIGN DIYISION
GANTA PR

BEFORE THE OIL CONSERVATION DIny&O

OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE APPLICATION
OF YATES PETROLEUM CORPORATION
FOR TIGHT FORMATION DFbIGNATION,
EDDY COUNTY, NEW MEXICO

ve as e

CASE NO. 2354

[TET

AFPLICATION

COMES NOW Yates Petroleum Corporation, by its attor-
neys, and states:

1. Applicant is the owner of interests in the Permo-
| Penn formation underlying portions of the lands described on
Exh1b1t "A" attached heretoc and incorporated by reference.

2. Said formation underlying the lands described in
Exhibit "A"™ is expected to have an average in situ gas permeabil-
ity throughout the pay section 0.1 millidarcy or less.

3. The average depth to the top of said formation is

6,460 feet. The stabilized production rate, either at atmospher-

ic ~ressure or calculated against atmospheric pressure of wells

‘completed for production in the formation without stimulatiocn, is
;not expected to exceed 217 MCF of gas per day.
4, No well drilled into said formation underlying the

lands described on £xhibit "A" is expected to produce more than

five barrels of crude oil per day prior to application of stimu-

lation techniques or processes.

THEREFORE, Applicant prays that the Division enter its

Order rveconmnmending to the Federal Energy Regulatory Commission
that, pursuant to Section 107 of the Matural Gas Policy Act of
1978, and 18 C.F.R. §271.701, the Permo~T“enn Reservoir underyling
?the lands described in Exhibit "A" be cesignated as a tight for-
émation, together with such other and further relief as the Divi-
;sion deems proper.
YATES PETROLEUM CCRPORATION
By: /zg Vze/(zwih_

Cnad chkproon
LOSEE, CARSON & DICKERSON, P.A.
P. C. Drawer 238
Artesia, tiew Mexic, 88210

nttorageys for .A'\:);‘l LAY




EXHIBIT “A"
-
Township 17 South, Range 24 East. N.M.P.M,
All Sections
Township 17 South, Range 25 East, N.M.P.M.
All Sections
Township 17 South, Range 26 East, N.M.P.M.
All Sections ;:f
Township 18 South, Range 24 East, N.M.P.M.
All Sections
Township 18 South, Range 25 East, N.M.P.M,
All Sections "J
Township 19 South, Range 23 East, N.M.P.M._~n
All Sections
Township 19 South, Range 24 East, N.M.P.M.
All Sections
Township 192 South, Range 25 East, N.M.P.M.
All Sections ,»/
Township 20 South, Range 21 East, N.M.P.M.
All Sections
Township 20 South, Range 23 East, N.M.P.M.
All Sections
Township 20 South, Range 24 East, N.M.P.M.
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STATE OF NLEW MEXICO
ENERGY AND MINERALS DEPARTMENT
OIL CONSERVATION DIVISION

IN THE MATTER OF THE REARING
CALLED BY THE OIL CONSERVATION

\v4 DIVISION FOR THE PURPOSE OF
(Q;\ CONSIDERING:
Order No. R- ¢ O‘/
4
\Qﬁf
0 K
(U

4

: WPPIJICATION OF YATES PETROLEUM
CORPORATION FOR DESIGNATION OF

\é}l Case No. 7352
-\
\a

A TIGHT FORMATION, EDDY COUNTY,

NEW MFXICO. ~ J ).
S N N AL

d“ ORDER OF THE DIVISION

BY THE DIVISION:

This cause came on for hearing at $5:00 A.M. on Octcber 21,
1981, at Santa Fe, New Mexico, before Examiner Richard I.. Stamets.

NOW, on this day of February. 1982, the Division
Director, having considered che testimony, the record, and the
recommendations of 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 sub-
ject matter thereof.

(2) That the applicant, Yates Petroleum Corporation, re-
quests that the Division recommend to the Federal Energy Requla-
tory Commission that the Permo-Penn formation underlving the lands
situated in Eddy County, New Mexico, described in Exhibit "A"
attached hereilo and incorporatcd by reference [("the Suhdiecnt Area"),
be designated as a tight formation in accordance with Section 107
of the Natural Gas Policyv Act of 1978, and 18 C.F.R. §271.761, et
seq.

(3) That the Permo-Penn formation underlying the Subiject
Area is that stratigraphic interval befween the ton of a marker
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Case No. 7352
Order No. R-

named the Third Sister Cycle of the Wolfcamp series of the Permian
system and the top of the Canycn series of the Pennsylvanian sys-
tem.

(4) That the type section for the Permo-Penn formation is
found at a depth of from approximately 5860 feet to 7060 feet on
the Sonic log dated July 22, 1963, from the Sun (Tom Brown) Ante-
lope Sink Unit Well No. 1, located in Unit G of Section 18, Town-
ship 19 South, Range 24 East, Eddy County, New Mexico.

{5) That the Permec-Penn formation in the Subject Area is a
complex of shelf, bank and basin facies reflecting three major
environments of deposition, trending basinward from the west and
northwest and dipping to the east and southeast at approximately
100 feet per mile in most of the Subject Area. The shelf facies
to the northwest is composed of deposits of interbedded limestones,
shales, siltstones and sandstones, and is effectively non-porous
and impermeable and acts as an up-dip seal to the bank facies;
that the bank facies is composed mostlv of marine limestones made
up in large part of bioherms and their associated debris aprons
with a few intercalated marine shales; that the basin facies to
the southeast consists mainlv of thin-bedded, fine-~grained sand-
stones, siltstones and shales, within which are scattered isolat-
ed mounds of built-up carbonates, in some of which porosityv occurs
but many of which are effectively non-porous and impermeable.

{(6) That as of January 1, 1981, the Permo-Penn formation
underlying the Subiect Area has been penetrated by 333 wells, 50
of which were completed in the Permo-Penn formation as of January
1, 1981; that the average depth to the top of the pay zone in
these 50 wells is 6490 feet, and the productive interval in said
wells begins several hundred feet below the top of the marker
named the Third Sister Cycle; and from all available data there
appears toc be no other productive zones within the Permo-Penn
formation; that the large number of wells drilled throueh the
Permo-Penn formation in the 3ubject Area aives reasonably effec-
tive control over both the vertical limits of said formation, and
the areal extent of the Subiect Area.

(7) That the depth to the top of the Permo-Penn formation
in t+he Subject Area varies from 4927 feet in the highest well _
drilled im—+the Subiject Area tc 6717 feet in the''fowemt—wells the "’ *
averace depth to the top of such formation Q§75822 feeg Arr—tie
Subiect—Xxren.

(8) The thickness of the Permo-Penn formation in the Suab-
ject Area varies from 1000 to 1400 feet, much of which is non-
productive; the markers picked to define the Permo-Penn formation
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are the only ones which can be accurately picked throughout the
Subject Area to most closely isolate the productive zones for
which tight formation designation is sought; that recognition of
said markers will facilitate industry and regulatory analvsis of
the formation in question.

(9) That - the average insitu permeability calculated from
all available drill stem test data is 0.031 millidarcy. The
average insitu permeability from the only core data available is
0.035 millidarcy, thus confirming the drill stem test data.

(10) That the average production rate in the 10 available
drill stem tests was i05 Mcf per day and the average production
rate against atmospheric pressure for the 34 completed and stim-
ulated wells that have approached stabilized conditions was 146
Mcf per day; that the drill stem test data should more closely
represent average production rates inasmuch as the actual produc-
tion figqures are from wells in which production has been enhanced
by stimulation.

(11) That maximum liguid production in any well at stabiliz-
ed conditions is 4.1 bharrels of o0il per dav and average production
is 0.6 barrels of oil per day.

{12) That the data available indicate that the Permo-Penn
formation in the Subject Area meets all the criteria set forth in
18 C.F.R. §271.701, et seq, viz: )

(a) the estimated average iansitu permeabili*ty throuya-
out the pay section is expected to be less than
0.1 millidarcy;

(b} the stabilized production rate, against atmospher-
ic pressure, of wells completed for production in
the formation, without stimulation, is not .pect-
ed to exceed 188 Mcf per day at the average depth
to the top of the formation of 5822 feet;

(c} no well drilled into the formation is expected to
produce withouc stimulation more than five barrels

~E AT e Al meve Al
LNP ) ANO N T rJ\_ LN \AM] ’ Addzna

(d) the .vision has not authorirzed the formation or
any portion thereof to be developed by infill
drilling,

(13) That the Artesiarn acquifer within the proposed arca
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has its base at depths from 1000 feet to 1400 feet or approximate-
ly 4500 feet above the Permo-Penn formation.

(14) That existing State of New Mexico and Federal Regula-
tions relating to casing and cementing of wells will assure that
development of the Permo-Penn formation will not adversely affect
the Artesian acquifer or other shallower acquifers.

(15) That the Permo-Penn formation within the Subiect Area
should be designated as a tight formation.

IT IS THEREFORE ORDERED:

(1) That it be, and hereby is recommended to the Federal
Energvy Regqulatory Commission pursuant to Section 107 of the Nat-
ural Gas Policv Act of 1978, and 18 C.F.R. §271.701, et seq, that
the Permo-Penn formation underlying the Subiect Area be designat-
ed as a tight formation.

(2) That jurisdiction of this cause be retained for the
cntry of such further orders as the Division may deem necessary.

DONE at Santa Fe, New Mexico, on the day and year hereinabove
described.

STATE OF NEW MEXICO
OIL CONSERVATION DIVISION

~ JOE D. RAMFY
Director

o gt
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Township

All

20

Sections

Range 21

East,
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Township 20-1/2 South, Range 21 East, N.M.P.M.

All Sections

Township 20-1/2 South, Range 22 East, N.M.P.M,

All Sections

Township 21 South, Range 21 East, N.M.P.M.

All Sections

Township 21 South, Range 22 East, N.M.P.M.

All Sections

Township 22 South, Range 21 East, N.M.,P.M,

Sections 1 through 12

Township 22 South, Range 22 East, N.M,P.M,

Sections 1 through 12
containing 318,187.13 acres, more or less,

in Eddy County, New Mexico.




WL, AN Box Canyon #4A

LOCATION: 23-218-21E
DST INTFRVAL: 5876-6051 .
pr = 1904 psi slope (M) = 92 psi/cycle
Tc = 365 R Pc = 670 psi
T = 130 + 460° = 590°R Pwf = 1592 psi
* 4 Puwf 1909 + 2 :
Pavqg = P > el > 159 = 1748 PS1 (Note 1)
T = S - = . 590 = 1.62
Tc N
65
Pav = 2.6l
Pr = ravg = _,1_.1__,1_?_*., . >
Pc 670
Z = 0.84 Tsc = 520°R Psc = 13.3 psi
Lat o 3‘ - :
Ba = 7 . = . P=¢. - oea. 390 . 13-3 . . 0.0073
g Tsc rava 520 1748 (Note 1)
q = 25 mcfd ’ 178.1 = 4452.50b/d
: u = (0.0114) (1.3) = 0.0148 cp (Note 2)
kh - 162.6 © q - W - B _ 162.6 ( 4452.5 ) (_ 0.0148 ) _{( 0.0073
M 92
kh = 0.8502 m¢ ¢ £t
h = 40 ft (Note 3)
k = 0.021 md
1) C.8) Matthews - DGy Rassell egqn 3.21a
2)  C.S. Matthews - DUGL Russell Pig. GO 3A&R

3V h o ostimabted fron Jog
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wr
FLUID SAMPLE [DATA Ticket g
e e .. ADwe  2-4-78  Number 253334 =
Sampler Pressure 1{@0 P LG ot Surtace | King STRADDLE Halliburton '?"é
Recovery. Cu Fr. Gas 3.2 o letseb QPEN HOLE ~ Disnar  ARTESIA »3
cc O T T PTTTMAN 2
cc. Woter 1800 ] Tester LAMAR Witness  JONAS
cc. Mud e | Drilling ™~
Tot Liwwdee 1800 | Contracror MORANCO RIG # 5 DR o
Grovity . _CAPLG __CF EQUIPMENT & HOLE DATA -
Gas/Oil Ratio cu t* /bd! | Formation Tested Upper Canyon ~
RESISTHVITY CHLORITE Elevaticn 4592" Ft
CONTENT .
Net Productive Intervol 32 1.
Recovery Woter @ °F. _ pom | Al Depths Meosured From __Kelly Drive Bushing (137)
Recovery Mud @ °F ____ppm | Total Depth 8400" £y,
Recovery Mud Filtrote @ *F ppm | Main Hole/Casing Size 7 7/8“
Mud Pit Sample @ *F. 25,00020m | Dritt Colior Length 430’ tp. 2.25"
Mud Pit Somple Filtrate @ °F. oam | Orill Pipe Length 5404’ 1o, 3.826"
Packer Depthts) _ 5870-5876-6051-6057" Ft.
Mud Weight 9 vis 42 s¢¢ | Depth Tester Valve 5863 Et
TYPE AMOUNT Depth Bock Surfoce Bottom
Cushion Ft. Pres. Volve Choke 1" Adj. ©Cnoke 75"
Approximately e
Recovered 200 Feetof drilling mud risd:
Approximately ——— . °
Recovered 2000 Feetof formation fluid g . §
| 7
Recovered Fee'ff_-_._,__,_m,.--,___ o - . ES E
i- L. L ; —
Recovered Feet of 4 ¢ (C‘J>
‘ b=
z ; —
Recovered Feet of —oncm - e e et
Remoarks SEE PRODUCTION TEST DATA SHEET .
(4]
2
3
<
] N
m
TEMPERATURE | Gauge No. 517 ’ Gauge No. 113 Gouge No. TIME §
Lo 5964 ploewn 5905 kel oepmn fr
Calce. 24 Hour Clock | 24 Hour Clock Hour Clock { Tool AM.
| Est.  )23() *F. | Blanked Off NO | Blonked O YES Blonked Off Opened 1000  p.m.
Opened [ 530 AM.
} Actua! *E. Pressures Pressures Pressures Byposs P.M.
] _— Fieid | Ottice Field | Ottice I Field ! Office Reporred | Camouted
Initia! Hvdrostatic ' 2836 i 2817 -?:%57 | 2846 i ' ” Minutes Minutes T— ’
b oo e 355 aee Tses T Te5
£ Feot 8O v 781 519 T8l | i L
Closedin 1395 1T 1896 '~ 1904 7T 1909 : ‘ 90 90
S P T Sy ¥ L B A Ak 1 ¥ A 13 H 3 i — —
€8 Flow cooco ool DL bR R S D SR -
$r  Beol TOUB01 T 802 620 i62e i 99 T F 90
- Closedin . 1895 1553 1604 1893 10 7120 =
o3 froy MOl v AT 1 T T — —-—— =
E‘g ™ ~Final o [ T T T j ' =
B e T ] 5 T >
| FraTHiosten= T 2809 o0 2830 v2er9 T T = L == 18
f I { ; ! i J
R Bt iemREINTES ih L 5 8 FORMA']’"'ON TEST DATA LITTLT 8 taasen 3m b/ Te /;:‘z




o .

Gauge No. 512 Depth 5864 Clock No, 13736 28 hour | et 253334

First First Second Second Third Third
Flow Period Closed In Pressure Flow Petiod Closed :n Pressure Flow Period Closed In Pressure
0].0007 [ 446 JJ.oon0 T ] 781 000 ]733 p.000 1'59"2'"”{ I | R S R |
10167 1396 [l.o201 | [ 1745 |.0503 {797 Il .0269 | ' B YZ IR S R R R B
21.0333 717485 1.0403 | 1805 [[.1007 [ 1166 [1.0537 [ ~ [ 1811 IS R R A '
3]1.0500 | 526 _f_._g&gt}_ 11832 1510 11318 0816@; RN MMWH“‘TNWM_"_J
4| .0667 | 628 |1 .0805 B | 1850 [1.2013 [ 1435 "‘*‘TT‘an | 1838 T o Fﬂ_— N R
TS| .0B34 | 720 §1.1007 | | 1860|2517 |1525 .34 |7 TT1T1850 {17 b
¢| .1000 4_12_3_1_‘_ .1208 1864 1 .3020 | 1592 L1612 _ﬁ__lgﬁg T ‘_ j Rk A*"
o p o -1809 1868 1 1881 - 13@.,; N
] I deto |1 18e8 P f - w.ewso b fi8es ff b W
9 .. |j.-1812 1869 12418 — D575 N0 | N A | R
10 o f.2013 1873 _h.2e87 w3y T |

1 |z g 1877 T Ti.2%56 ] 1875
12 .2416 1884 .3224 1876

3 — 217 1888 — "3y s 5
14 ' . 2818 1892 .3762 1881 _‘
5 .3020 1896 L4030 1883

Gouge No. 113 Depth 5905 Clock No. 13528 hour 24

ol 000 575 ].000 BIT 000 759 .000 I A 1Y 4 —
N 422 1.0203 1765 | .050 | 996 0272 )T T Ty o )y T .
2] .0343 519 |1.0405 1816 3. 100 1180 0544 | I8y i ' | w
al. 9 ).0608 1848 1. 150 | 1334 .(1816 T isAl - '
4| 0687 656 | .0811 1865 .200 1455 21038"”“'W”+—i855" - B - T
s| .0859 739 {1014 1874 1.250 1589 (| .1360 | 1862
7
8
9

ol
—~
“~a
N

1

.1930 811 .1216 1880 1 .300 1622 |} .1632 1872
1419 1887 ~.1904 1878
.1622 1884 2176 1881 -
.1824 1885 .2448 1884
10 .2027 1889 20 1885
1 .2230 1893 17.2992 1886
2] ) .2432 1898 I.3264 ~ 1889 -
13 .2635 1907 » 3536 - 1890 T B
14 .2838 1906 .3808 7 1892
15 . 3040 1909 _A08C " 1893
Reading Interval 5 6 14 8 Minutes
REMARKS:

£/
{
|




Casirg perfs Bottom choke ._'_15“ Surf.temp____ . _*F Ticket No 253334
Gos gravity Ol gravity GOR

?::;ci?r::vrs AND SIZE OF GASC::)ET::;M—E;E;I;;EED %7 p8T gavge —° —

Tme | o g g e remors

p.m. psi MCF i BPD

1000 ‘ 1172 V,._,‘,_,, o Opened too)l with a good blow

1008 /4" | 35 73.‘\_5_9‘_‘“‘#_» Opened on 1/4" choke

1916 " 53 99.96 Gas to surface

1015 ! 55 102.90

1020 " 57 105.84 ’_‘r Started losing pressure

1025 " 52 98.49 -

1030 ! 43 ~85.26 | _Closed tool

1200 ! 0 - Opened tool

120 |* jo | - |

1210 " 0 -

1215 " 0 -

1230 " 2 24.99 Pressure climbing

1245 N 29.40

1200 " 2 24 .99

1215 " 2 27.99

_ A |

_a330 4t p e 248 | Closed tool _
&_“r“_ - Pylled ioose and started out of hole.

1600 ) B Pulled 7 stands and reversed out.

N D R NOTE: Attemped to straddle section at
i R 6304'-6490', could not hook, came up
- { B | _»and straddled section at 5876'-6051".
o ' ’ o ( ’ . ] Got hook to set and went on with test.
, ‘ |

R E , _ U
T T E ‘ ! T R } T
“ I | | T T
PRODUCTION TEST DATA

/.3
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Pk

Tc

Pavq

Tx

Pr

Bq

kh

kh

h

WL HAMIE:

LOCATIOMH:

%‘T INTURVAL:

J%JFIP

.o Cama #1
20-188-25L

5812-7000

= 2418 "psi slope (MY = 392 psi/cycle
= 374°R»“M[ rc = 677 psi
» .
= 128 + 460° = 588°R Pwf = 551 Psi1
p* + .
~ f_.lz‘_”"ﬁ = 2418 * 551 =  1484.5 psi (Note 1)
= T - g8 = 1.57
Te 374
- Pavg - .1484.5 = < 2,23
Pc 667

= .84 Tsc = 520°R Psc = 13.3 psi

Ps 13.3 .
- g . — B < oo.m4 —288 . = - 0.0085

Tsc Pavg 1484.5 (Note 1)
= 390 mcfd 178.1 = 69459 b/d (Note 2)
= {1.26) (0.0112) = 0.0141 cp (Note 3)
- 162.6 - g - 1 - B 162.6 ( 69459 ) ( 0.0141 } {0.0085)
M 392

= 345 md - ft
= 38 ft (Note 4)
= 0,091 md
C.S. Matthews - D.G. Kussell ean. 3.21a
Flow rate is natural flow rate as reported on Drilling Report.
Flow during DET was actually less.,
C.S. Matthews - .G, kRussell Tig. G.3A&B
n oestimated from o
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FLUID SAMPLE DATA Ticket .’f'
Date  10-9-77 Nomber 139167 £
Sompler Pressure P.5.1.G. ot Surface | Kind Holliburton 5§
Recovery: Cu Ft. Gas of Job  QPEN HOLE TEST District ARTESIA sg
cc. Ouf ¢
cc. Water Tester RAINES Witness J. MC DONALD
cc. Mud Drilling
Tot. Liquid cc Con!roc!or MORAN BROTHERS DRILLING COMPANY PH IS
Gravity © APl D °F. EQUIPMENT & HOLE DATA :
Gos/0il Rotio __ cu. fr./bbl. | Formation Tested Cisco -
RESISTIVITY EEh‘%’%L‘?x‘ €levation 3528' Ft. Clo
Net Productive interve) (o Fr.
Recovery Water @ °F. opm | All Depths Measured Fron  Kelly Bushing- AGL 3593° ﬁ
Recovery Mud @ °F. pom | Torg! Depth 7000' Ft.
Recovery Mud Filtrote @ °F. ppm | Main Hole/Casing Size 7 7/8"
Mud Pit Sample @ °F. pom | Drill Collor Length 379' 2 o 2.250"
Mud Pit Somgle Filtrote @ °F. pem | Drill Pipe Length 6448' p_ 3.340"
Packer Depthl(s) 6800'- 6806' - 6812° Ft.
Mud Weight 9.3 vis < | Depth Tester Volve 6775"
TYPE AMOUNT Depth Bock Surface : Botton
Cushion Ft. Pres. Voive Choke 3 /8“ Choke .75"
Recovered 1383 Feetot  drilling mud - 500' of water. : 38
Recovered Feet of § jo
<=
Recuvered Feet of % 7C<
M
Recovered Feet of ¢ ;’;
W=
Recovered Feet of -
Remarks
SEE PRODUCTION TEST DATA SHEET.....
N
2
— ad}
TEMPERATURE | Gauge No. 1114 Gauge No. 1113 Gauge No. i E
Depth: (784 Ft. | Depth: 6R44 Ft. the Ft.
2{Hour Clock 24 Hour Clock Hour Clock | Tool AM,
Est. *F. | Blonked OFf _ Ng Blonked OFf N0 Blonked Off Opened 1315 pm,
Opened AM,
Actuol 127’?, Pressures Pressures Pressures Bypass 2330 p.m.
i  eld Oftice Feld | Office Fietld Oftice Reporied | Computed
Initial Hydrostatic | 346] 3286 | 3320 3299 Minutes Minutes B
<32 Flow S, 245 oGS 1 202 356 | S —
£ 7" TRl 397 400 405 F4os 15 a5
C"’“d_i” L2178 2157 2149 2149 S0 90
2T Flow "Ml 392 i 555 | 370__ 1594 i s a
b Firol | 55] 4___551 563 ' 549 | 180 179
Closedin™ ™ 2320 | 2327 1 2324 | 2327 300 301 g
-3 Initigl ; i —— —_— U
E_g Flow W S --_-—_i_-_- J[ B S -
¢ Closed in _}L | ~]
FinolHydrostatic | 3550~ | 327_1__,}”,,3235_ 3288 i — =1
| i

FORMATION TEST DATA

/f

oEm

AL Tl S

) :’ ;g(" G

102 193u) pysey

LS A

IRRART

£

SWON AUDGWOD/: SURG 9108

2t

ST
[SPSPY I P )
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Gauge No. 1114 Depth 6784 Clock No. 4365 24 hour | et 139167
Flest First Second ~ Second Third r Third
Flow Period Closed In Pressure Flow Pesiod Closed in Pressura Flow Period L Closed tn Pressure
Tlr.r:wf):ﬂ. ,23;_ 1:7:609?11. Log %g ] {%‘? mrooqe'u. %3?_ “'.'z‘)eooof"' Log L%_Q 7:%{% w.’:oo%"' {'3?, 'nf.“o%oo:u Log "%2 YC".:'E;
0,000 269 _[[.000 | 1400 l.000_ ! 555 Lol N O A1) S| R RN i S . |
'1.0164* | 254 .0298 1048  ;1.0969** ] 415 06921+ 11585 N ) — b
21,0428 295 .0596 1433 #.1971 448 . 1351 1926 - I R
3i,0691 317 -0894 1658 11.72973 488 .ZQLQ,_P_, 12086 , N T
41,0954 349 L1192 1809 §.3975 514 .2668 . 2164 ¢ o R
5{.1217 377 .1490 1913 11.49/8 535 . 3329 2217 T I | R
6{.1480 400 .1788 1989  1.5980 551 ..3888 2251 SR NN | DURNRRRIN N R
7 i 2986 2046 . .4646 2276 i
8 _.2384 _ 2000 1 4 .5306 4 | 22924 1 .
M .2682 — 2128 e o fr.hee% f 4 2304 1 . SR R
10 2980 | 2157 ] .6624 . 2313 L N R S o
T ] 7283 2318 m_*_ -
12 7942 2324
13 8601 2326
14 .9260 2327
15 9920 2327
Gouge No. 1113 Depth  6844°' Clock No. 13433 24 hour
o] .000 | 366 .000 405 .000 | 594 .000 549 B e |
1] 0167% 271 .0300 1044 .0964*7 415 .0698*¥* 1552 |
2{ .0433} 305 .0600 1422 1961 { 449 .1362 1908 .
3} .07 322 .0900 1646 .2958 | 484 .2027 2066 .
4] .0967 | 352 .1200 1796 3956 { 512 .2651 215¢ L
s{ .1234 ¢ 379 .1500 1901 .4953 | 533 .3356 2210 &
s 1500 | 405 .1800 1977 .5950 | 549 .4020 2247 *{
7 .2100 2038 .4685 2271
8 .2400 2084 .5349 2288
9 .2700 2121 .6014 2301
10 . 3000 2149 .6678 23; 1
1t .7343 2316
2 ﬁ .8007 2320 |
13 .8672 2323
14 .9336 2325
s 1.0000 232711 |
Reoding Interval 8 # 9 30 20 1 Minutes
REMARKS: * = § minute interval. ** = 29 minute interval, **% = 21 minute interval.
NI
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Cesing perts Bottom choke 15" _Surf temp—_______*F Ticket No.____ 133167
Gas gravity. Oi! grovity GOR.
Spec. gravity Chlorides. —ppm  Res @ *F
INDICATE TYPE AND SIZE OF GAS MEASURING DEVICE USED
Date Choke | Surtoce Gos I Liquid
Time :Z:: e | Pre;:iuu Rate Rote Remarks
1315 3/8" 14 Opened tool with a good blow.
1320 " 5 Good blow.
1325 " 15 Good blow - no gas.
1330 " 20 | "
1335 " 235 129.20 Gas to the surface in 20 minutes.
1340 Y 24 132.60 F]ared gas.
1345 " 24 132.60 "
1350 " " ! "
1355 " 23 129.20 "
1400 " " " " Closed tool.
1530 " 2 Reopened tool with a good blow.
1535 8 28 146 Gas to flare in 3 minutes.
1545 " 43 197 Gas flare.
1600 " 34 166 "
1615 " 25 136 "
é 1630 | 20 | 19 :
| 1645 " 17 108 "
1700 " 18 112 ; "
1730 " 23 129 )
1800 " 24 132 Slight increase.
IEE I R - R - ] Closed tool.
2330 | Opened bypass - pulled loose.
(U I SR o 15 D A S _—
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EL PASO NATURAL GAS COMPANY

KPT—ASL

314 CHRUMATOGRAPHIC GAS ANALYSIS REPORY

TTTRPY  GATE 02 03 6l o T T T METER STA 61894
"' ANAL_DATE 01 29 61 METER STATION NAME __ _OPER. ... 984) _
- LA CAMA COM #1

——

B

YYPE CODE SAMPLE DATE EFfs DATE USE MOSe__SCALE  H2S GRAINS LOCATIO:
00 01 21 81 02 03 8l C6 000G* 1 2 1.
T T NOKMAL h
MOLS GPR .
C o 2 - T T T T ool 0.000
H2S . 00,00%* . R.ODO -
N2 T Ol.74 0.000
Mz THANE 83.51 8.0
E THANE 08.93 2.387
PRUPANE 03.21 e.883 .
TISO-BUTANE TY P Y Oel18
NORM~-BUTANE _0l.14 . 0,359
T ISO-PENTANE 00.34 0,124
NOKM—PENTANE 00.35  0.1217
HEXANE PLUS Y W) 0.183
" TOTALS 100.00 4.181 B

SPECIFIC GRAVITY

T MIXTURE HEATING VALUE
(BTU/CF @ 14.73 PSIA,60 DEGREES,DRY)

RATIO OF SPECIFIC HEATS

0.684

* NO TEST SECURED FUOR DETERMINATION 125 CONTENT.

1187 ~ o .
1287 S




p*

Tc

Pavg

Tr

Pr

Bg

kh

kh

1)
2)
3)

WELL MAME: Cities J6 State s

LOCA 1O : 13-185-2.11

DST INTLRVAL: (544-68:%

= 2312 Ppsi - slope (M) = 260 psi/cycle
[o] . s
= 377 R Pc = GLY psa
= 122 4+ 460° = 582 °R Pwf = 11, pui
* r - 3 .
. P*tPwf 2312 + 115 1214 psi  (Note 1)
2 2
= T - 582 = 1.54
Te 377
- Pavg = —x21g o= 1.8
Pc 669
< 0.885 Tsc = 520°R Psc = 13.3 psi
- 7 . T . nfsgwﬂ = 0.885 - ____?g%. — ___EELEMﬁ_““;= 0.0109
Tse Pavqg 2t 1214 {Note 1}
= 189 mefd : 178.1 = 33660.9 b/d

= {1.2) (0.0114) = 0.0137 P (Note 2)
_ 162.6 - g - u - B 162.6 ( 33660.9) ( _0.0137

M 260
= 3.144 md - ft
= 45 £t (Note 3)

= 0.69 md

C.8. Matthews - D.G. Russell egn 3.214a
C.S. Matthews - D
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v i
FLUID SAMFPLE DATA e Ticxet e 3¢
Date Li-ie-iv N 520457 £
. gg " - — r —— . - - R U A e . o ¢ e ;‘E '
Sc mpler Pressure P.S LG ot Suricce | King o Holi.burte r s o
Recovery. Cu. Ft. Gos .107 of Job Q00 HOL - Osnee ARTES A Y 3o
. . SN Tt bR A LA R S ol SR £ X
cc. Oil B r" Cl
cc. Waoter Tester FICHART PEPPIRS Wanese 0 JONAS E'g
" = ISR ey e MRS [
cc. Mud 500 _ -—— | Driliing . 1u.— ; :
Tot. Liquio cc Cortractor T‘_‘Q,!“"{)—I S‘_L: LLING £ ¢ _ DR w g;&g
; Geovity C AP @ F ECL i DA T A = . E: i
; Ges/Oil Rotio cu fr./bbi | Formanor Testea v ‘rﬂ »
' RESISTIVITY CHLORIDS i N e =
CONTENT Eievator ) : Et. NGRT=:
Net Productive lmevvc'____Z_Qw Ft ™ 3%
. Recovery Woter @ 'F ppm. | Al' Depths Measures Fror Kelly Bushing . L
! Recovery Mud @ F pom | Tote! Depth 6356 Ft P
. Recovery Mud Filtrate & *F. pem | Mair Hale/Cosing Size ‘“Z ] i !
| Mud Pir Sample @ TE. PP | Drilt Collar Lengtn & Log!
; Mud Pit Semple Filteare @ *F. pom | Dril Pipe Length 63 ! -
} T 2 Zi Ex
PackerDepthts:_ £f Fi ] o ¥
| Mud Weight B.6 vis 28 se< | Depth Tester Voive 85 N £ i
; TYPE AMOUNT Depth Back Surtace [ b
i Cushion Fr.  Pres. Voive Cnoxke 5 gV Choke 7o : _.5 £
T 2i £
| 111 kS
. Recovered 442 Feetot drilling mud e AL i
i 14 : )
; |
1w
, Recovered Feet of _ _ - ) J% : |
: - ' :
H » ! B
! Recovered Feet of !; P on
: N I ! .Ubﬂ
e i
: S
© Recoverad Feet of '§ ; ]
; - —_— ie o
1 . [0+
: : on
Recovered Feet of ' o
: e - e
: zi
! Remarks SEE PRODUCTION TEST DATA SHEET N 5
: Loy
&
|
|
- D t -
g ;
3 i
; N I l;
} H LA
P! -
o
i Gouge Ne. 1114 ;. Gouge No. 1113 - Gouge No. ' ; _
TEMPERATURE | 6592 H 6852 i ; TIME -
. Dertn - Ft_ 5 Depth Ft | Depth- Ft. m m
T ; i
L 28 Hour Ciock ¢4 Fiour Clock | Hour Clock | Tool AM 1S v
{ Est. *F. | Blonked Ot NO Bionked Off 1€5 | Blonked Off . Opened 0800 ppm |~ m
E | I Openec A M. (=
! ;
T Actust 122 *F Pressures Pressures i Pressures ! Byposs 130L' P.M. ';Q
Frelc ' Otfice H Fiel2 R Otfice f Fielg Otfice , Reportec } Computec E 5; g
" inivos Piydrusioin . 2993 ; ’,’gg:‘ : 3‘. co T 21nc ; i Minytes ‘ Minutes B' =
B ———— — == P - : B A
=% Flow Initial 125 226 L Z2Y4  £1F - & g g
Fro 176 | 178 285 3 33
Ciosed n | 9300 5907 0477 3R
»- TR oS 3
2% Flow % ;'78 395 267 42
o Final i o~ 1
A R — E
osedin 2265 D261 . 740 =z A
- Initial . - |
TE Flow —— . - i
E T ina! =
& T Ciosec in = |
TFino! Rydrostatic | g o ) ! e : ;
e : ( S ; e e NN e e e fen)
H 1 ! j

FORMATION TEST DATA e g




oS o
" asing perts Bottom choke Surf_ temng . *F Ticke! N2 520451
s grovity _. Ol graviry (€0 —
LueC. grovity. Chiorides. —ppm  Res . & °F
. " IDICATE TYPE AND SIZE OF GAS MEASURING DEVICE USED e
Zate Choke i Surtoce Gos Liquid
Tomne a.m. Size ! Pressure | Rore te Remark:
p.m. l b3 | MCF BPD
2800 1/8" ~J Opened tou’ with a goad blow
0805 " 18 Good blow. no gas
‘ ‘3810 H] 28 . L ) .
:)815 1] 38 ]
) \.3820 n 49 1]
3825 " 60 "
2830 " 70 Clesed tocl
2834 Gas to surface
1000 5/8" Opened tool, gas flare
005 " 15 299
1010 " 10 249 Gas depieating
1015 . 6 209 Gas Stabilized
1020 " 6 208 " B
1025 " 6 209 "
1030 " 6 209 v
:".035 " £ 209 "
1DAD " b 209 "
1045 " 6 209 "
350 " 5 199 Gas depleating
\55 111 A 189 5}
e " 4 189 Closed_zc_no’, B
300 Pulled tool loose
| T T o e e
r i i
S e e e e e — e —_—
3 ;
f‘ [ |

l B2 M~ PRINTEL BN L. A

PRODUCTION TEST DATA

LITTLE B 34£728m 8 7.\




o

sauge No. 1114 | Depth £572°" Clock No. 13428 24 hour | xm?x 520451 L
First Flrst Second Second Thicd Third
Flow Paciod Closed in Pressure Flow Period Closed in Pressure Flow Period Closed In Pressuce .
Tins Ot 7:,2%_ Time et Log'_%_o; ,,:'2':; Time Dt ’:;;z"(.'?’ Time Deit | o9 ' ’%ﬁa’ {'2}?‘ ‘ Time Det. {'}:;_ Time Oetl | o t % 9 .,: i%?,
o[ 000 | 336 | 000 | [ 178 (D00 | 395 Q| .000 116
HO0197 | 89* || L0165 | | 84B** 0342 | 121 0265 12139 )
2} .03621{ 110 |i..0363 | | 1502 | .0BB3 | 107 ||.0531 1693
37 0526 | 132 1 .0562 | | 1850 | .1025°| 112 |t.0796 1876
4 .D6911 148 [ .07€3 {1970 ) L1367 | 114 | .1061 2018 )
s| .0855| 164 f .0958 | | 2057 ' .170% | 116 .1327 2124 -
6] 1020 178 |} 1156 | | 215 4 .2050 | 116 }.1592 2186
7 A .1354 12180 1857 2219 .
8 SO 1:1-% I SSNNNNING B<-2 © ' SRS NN P2 Y23 2235 : : I -
9 _ {1751 _ 2% I .2388 2246 R
10 o 1942 | 12263 4 & . 2653 2251 ~
1 I 2147 1 12276 f ) 2318 2253 i ] I
12 h.3as | 1 7zB4 b .3184 2256 R
13 1 .2544 2200 4 .3449 1 2260 b R
14 D |22 720 N I 5 1 D I -7 U SR O2(% - o
15 .2940 2297 .3980 2265
Gauge No. 1113 Depth 6852"' Ciock No. 4365 hour 24
of- 16 1000 7 T312__f.ooc. [ 382 | .00O_ L
210199 1 218F L0167 | | 1033%*) 0332 | 237 i .0267 1371
20366 1244 4 0367 | 11643 || 0663 | 232 0533 1 {1807
_3}.0532 1263 0567 f 171957 i Lo99s | 239 |l .0800 2005
_4|.0698 1279 0768 1 " l'2086 | .1327 | 284 1067 2145
Ts[-0882 1296 [l 0968 | 12178 i (1659 | 246 i .133 | zeas ;
| ¢.1030 | 312 (1168 | ) 2053} (1990 | 246 L1600 2310 i
4 T .1368 _.. 12314 T 1867 | 2348 |
8 1 1568 2355 _ L2134 2368
el 1o 1789 12383 ol .ea00 t 2376 e
10 _ ) 1969 2402 . | 2667 | 2383
1 Ao 1.2169 o desyy Wb 293 4 2385 B L
12 _ .2369 12820 I .3200 2389 N e
13 2569 | . }.2827 § .3467 2392
4y 2769 _].2828 _ A 3734 2394 —
15 . 2970 2429 .4000 2394
Reoding Intervol 5 [ 10 8 § Minutes
| REMARKS: *-6 minutes **.5 minutes = Q-fuestionable L

S A SPECIAL PRESSURE DATA




P JCOMPANY Kodee i

! ! i WELL — i L b Y A . B . JONN -

FIELD _ ).
| COUNTY . £:dd ;.

)

b AR

e . STATE. 2l

Oiher Services:

Lo

W

‘
PP T s
: £ a

|21 2

TOCATON
wElL L

COMPANY

COUNTY

Perranent Dotume_ Tt Eev.. b~

Log Measured from s D __ ., i fv Above Perm. Datum
Drilling Measured From K 32

Depth - logger
Brm. Log Interval
Tap Log intervol
Casing - Driller

Casing logger LT
51 Size T . T
Type Fluid in Hole : ol L
Visc. :

ToH THud o |

, -

pr M
Sourcg of

. Meas. Tvm’;; ‘

=t o Meaos. Teap
§m? Z
| Source: R |
Rm ¢ BHT

S SR B R 10
e Circulotion Sfopbl;dé b

Heas Tr:mp:

BRI

b

& an Boltam

feg. Rec Temp.

quip. | Lototion

!

Lt
b S
IS PNV AN o

formihed By e

lfrr!u e

ret sed

The well nome, location and harehele reference

(QapPl2

GR
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f o

{1, f

HEHI

.

“ Xy
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NIRRT
TR 19

R ()
CIATL R NAay

COMPQUND COMPONENT TOMOONENT LIQUEFIABLE COMPONENT :‘
COMPONENTS SPECIFIC GRAVITY MOLE FRACTION HYUROCARBONS G.P. M, “RACTION CONTENT ’
NITROGEN 9672 O (2 b - PROPANE 27.514 . 1
CARBON D!OXIDE 1.5195 -001q 150-BUTANE 32.698 }_
HELIUM 1 1382 N-BUTANE 31.510
OXYGEN 11644 . 000 LPG ~ = ~ =~ mw e e o e o ;
HYDROGEN SUL FIDE 11766 . ISO-PENTANE 36.582 ‘
WATER VAPOR 16220 - ¥ N-PENTANE 36.213 . E
HYDROCARBON OILUENTS | (. O '47 R . Mk — .
HEPTANES : 46.126

Hydrocorbon Dew Point ° F

METHANE .5539
ETHANE 1.0382
PROPANE 1 5225 i
- WATER VAPOR CONTENT: H

1SO-BUTANE 2.0063 :
- Gos Mixture Static Pressure PSS! :

N-BUTANE 2.0068 |
!

1SO-PENTANE 2.4910 . OOZ (/ Woter Vapor Dew Point °F

N-PENTANE 2.47910 Lbs Woter Vopor per MMCF i
HE XANES 2.9753 R Conversion Constant X 0.000021 .;
- A i ‘Water Vapar Mole Fraction i
HEPTANES ¢ 3.7018 e
z - - b

I

Moisture recorder reading :1

Moke of tvpe —

COMPOSITION -~ - —~ - - —~

B

MIXTURE SPECIFIC GRAVITY: J SULFUR CONTENT:

Calculated From Annlysis ] 66 L H,;S ~ Hydrogen Sulfide, Gr./ 100 cf ______QQ“ ;

’ s o i

Determined by Test |n',|rumen:p B (Qb ‘3__ o RSH - Mercactans ~—__.__._'__.O.:L_. :

RSR  — Suifides " — . 4;

Tnctrnmant Make or Tyvpe | _!{% .- - - DAL _ Ra<idunls i e _2’ :
Totol Sulbur, Gr. 100 cf 26

MIXTURE HEATING YAILLUE:
(Btu/cf ot 14.73 Psin O F 50! )

Calculated From Anolysis ] /{40 o

Oaternined by Calorimeter

H.S  Gruins to fraction cenversion X 0.0000157

1,5  Mole Fracticn e

v

Crnlcol prcs‘u!“ AéR_LZ CHHC’)[ 1¢mp»ro!urr r76

Colorimeter Vorified (. . ... ...

| U

REMARKS . e R O e e+ e e e e e e e

=EASG—Rnr;;6?m T T s /}/ T
AREA _v_____O{Cb’G"\—’_, L ANALYST r7f?* T &

U S U |




p*

Tc

Pavg

Tx

Px

Bg

kh

kh

1)
2)
3)
4)

Irish Hills ®W #2

WELL NAMLE:

LOCATION: 2-198-24K
DST INTERVAL: 6532-6640
= 2440 psi slope (M) = 2305 psifeycle
0 :
= 370 R rc = 670 psi
= 125 + 460° = 585°R Pwf = T77.4 pui
- Pr+ Pwf 2440 + 77.4 1259 psi (Note 1)
2 2
- T - 585 = 1.58
Te 370
- Pavg - __1259 = 1.90 (Note 1)
Fc 670
= 0.86 Tsce = 520°R bPsc = 13.3 psi
. 5. %1'_ pf’j.(c___ = 0.86 . _585 . ""7153'5')3_— - 0.010
s¢ avy - (Note 1)
= 69.7 mcfd ) 178.1 = 12414 b/d
= 1.20 x 0.0114 = 00,0137 cp (Mote 2)
- 2.6 - gt W - B . 162.6 ( 12414 ) _( 0.0137 ) ( 0.010)
M 2305
= 0.1200 rd ft
= 58 £t (Note 3}
= 0.0021 md (Note 4)
S. Matthews - D.G. Russcll cyn. 3.21a
S. Matthews - D.G. Russell Fig. G.3A&H

w00

estimated from Log
= 0.0026 md@ for T=192°F




2-195-24p
DST 6532-g64¢ .
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ARPLE SATA O 7-5-83 Irckjr” 879639 é
5% oo e ... 7 OPENHOLE OFF”"‘;";;_,‘;‘ T *"—“—“gg
N T ROTTOM STRADDLE wocein AART_EMSIA__*_“_J@

Tun

TTOUMRLOLAMAR T T
ccoe MRUMCKEE wie  MR. DL JACKSO]

L 500 drillinc flusic “
Ter Lose ¢ 500 © g CAPITAN DRILLING COMPANY RIG ¢ 14 smi

O -1 I S - ECUIPNMENT & HOLE DATA i
GO0 RO o Formanin Tested Cisco i
RESET). NS I e 3?18‘ Ft. rg !
) ) et Produstive interval = Ft. !
Recavery Viste —em & e T e T Depths Measured From , Kelly bushing(AGL) .
Recovery Mucd e B P 00 | Tota! Depth Q190" Fe ;
Rezovery Mud Fiegre . & _F ... opv ) Mo Hoie Cosing Size 1.7/8" i
Mud Pt Sampie G o h o iimiDnl Colige Length 660" A 2. 25" ‘
oD ! kU
, Muc Bit Sampic Finrate A Y o | Deil Pige Length__ SE?R 1D :1‘ 40 . L
s e — e | Pgeker Depthle) B8526-6522-RRAN-RRAK Fr. :
: Mud Weigh! 8.9 NvIS o s2T Cepth Tester Valve__ 507" —Ft. !
TYFE  AMOUNT Deoth Bock Su-foce Botiom !
Cushion Ft. Pres. Valve Choke 3/8" Choke .75" . -
. i~
. Adj. choke Tl
Resovered 180 Feetof drilling fluid 3z E)E =z
e ~ a
°
1 Recovered Feet of o i3
3
-
Recovered Feet of 2
- —T T -3
<
Recovered Fe2t of g E {
. P, —- =
o
Recovered Fect of e i ;’
—.i

Remarks SEE PRODUCTION TEST DATA SMEFT e

- . S e ——

0
2
5
e - ——— <
TEAPERATURE Gauge No. 51¢ c Gouge No. 113 . Gouge No. : TiME ‘
4 18} . . i : o0 oA .
! Dazth: 6511 £ Nearn 6583 Ft.. Depth: F1. (0€.03-24:00 hrs ) ™
< 24 Hour Clozk | 24 Hour Clock Hour Clock © Tool 7-6-80 =2
gst. 192 ! Bignked O NO _ Bianked Cfi YES | Bignked O ' Ooened 1900
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TELEPMONE (505) 744-13)*

OIL CONSERVATION DIVISION
CASE NO. 7352

sl ) ..Jdl

APPLICATION OF YATES PETROLEUM CORPORATION RECEIVED
. FOR DESIGNATION OF A TIGHT FORMATION

EDDY COUNTY, NEW MEXICO

APPLICATION

Yates Petroleum Corporation seeks tight formation designation for a
portion of the Permo-Penn underlying lands in western Eddy County, New
Mexico, which are described in Exhibit No. 1 and shown in map form in

Exhibits No.2 and 3.

DESCRIPTION OF FORMATION BY GEOLOGICAL PARAMETERS

The formation sought to be covered by this application is that
stratigraphic interval between the top of a marker named the Third Sister
Cycle (of the Wolfcamp Series of the Permian System) and the top of the
Canyon Series (of the Pennsylvanian System).

Correlations of the Third Sister Cycle and The Canyon Series are
shown on a network of 4 crossections spread over the subject area.
(Exnibits 5 through 8). Positions of the Third Sister and Canyon in the
geologie column are iliustrated in Exhibit 4.

The Third Sister Cycle to Canyon Series varies from approximately

1000 to 1400 fect in thickness.




STATEMENT OF MEANING AND PURPOSE OF FACH EXHIBIT

EXHIBIT NO. 1

Exhibit No. 1 is a list which describes the lands which overlie the

Permo-Penn interval for which tight formation designation is sought in this

application.

FXHIBIT NOC. 2

Exhibit No. 2 is a map of 1 inch eqguals 5000 feet scale which shows

the lands described in Exhibit No. 1. The subject area stretches over a

SR O g\ e

portion of western Eddy Couﬁty, Mew Mexico, from the Pecos River east of
the City of Artesia to the Huapache Monocline some 40 miles to the South-
west.

Also shown, by circled well spots, are all wells within the outline

which have pcnetrated the above defined Permo-Penn formation and/or lower

horizons. Red-colored well spots are wells which are currently producing
gas from the above defined Permo-Penn interval.

The deposits of the subject Permo-Penn interval are a complex of 3
major environments of deposition or "facies": shelf, bank and basin
facies.

The shelf facies, lying in bands to the West or Northwest, is
comprised@ of interbedded limestones, shales, siltstones and sandstones.
Terrigenous clastics (shales, siltstones and sandstones) increase and

1.
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marine limestones and shales decrease traversing from Easi to
Southeast to Northwest, that is, in a shelfward direction. Deposits of

the Shelf facies are cffectively non-porous and impermeable and constitute




An updip "mega-seal" to the bank facies.

The bank facies in composed mostly of marine limestones with a few

intercalated marine shales. These marine limestones are made up of

bioherms and their associated debris aprons interfingerina with oolite

bars. The porosity that is present is a result of preservation of

primary porosity, principally of bryozoan material, and creation of

secondary porosity by leaching of oolitic grainstones and former aragonitic %

shell material.

Most of the gas production that has been established in the subject

Permo-Penn interval has been from the deposits of the bank facies.

i
i
i
i
i

The basin facies consists mainly of thin-bedded, fine-grained sand-
stones, siltstones and shales which were transported tc the relativealy
deeper basin from the bank and shelf areas during periods of lowered
sea level. Main conduits for transport to the basin were through passes
between segments of the bank -facies.

Scattered within the overall basin facies are isolated limestone
or carbonate buildups termed "%§9}ated moundéfﬁ In some of the isolated
mounds porosity has been developed and/ér-preserved, but many are effect-
ively non-porous and impermeable. Some of the isolated mounds have produced
gas. Wells in the basin facies which have encountered mounds are indicated
by‘the letter "M" close by the well spot.

About one-third of the subject Pexrmo-Penn interval, in the upper
part, has been termed the "Antelope Sink Zone", named for an interval in
the Sun (Tom Brown) No. 1 Antelope Sink Unit in Section 18 of T19S-24E.
This well is shown on 2 crossections, Exhibits 6 and 8. The geographical

limits of shelf, bank and basin shown on Exhibit No. 2 are for the




Antelope Sink Zone alone. Lower zones of the subject Permo-Penn interval
are not shovn, but their facies trends are essentially parallel to those
shown on Exhibit No. 2.

Exhibit No. 2 also Shows the traces of the crossections introduced

in later exhibits.

EXHIBIT NO. 3

Exhibit No. 3 is identical to Exhibit No. 2 from the standpoint of
scale, outline of lands, well spots and colored well spots.

The purpose of this exhikit is to illustrate the structural attitvde
of the Permo-Penn Formation in the subject area. Mapping was done on the
top of the Antelope Sink Zone in the shelf and bank areas and on the top
of the Canyon Series in the basinal areas. BAs the crossections will show,
the Antelope Sink Zone is essentially parallel with the Third Sister Cycle
above. ' Dashed contours are 100 feet contour intervals on the top of the
Ant ~lope Sink Zone. Solid contours are 100 foot contour intervals on the -
top of the Canyon Series.

These éontours indicate that over most of the 6utlined area the
Permo-Penn interval dips to the East or Southeast at approximately 100
feet per mile; however, in the southwestern part of the outlined area,
neaf the Huapache Monocline, the Permo-Penn intefval dips'East to North-
easterly at 200 to 300 feet per mile and structure is complicated by
faulting.

tructural relief on the top of the subject Permo-Penn is
approximately 3300 teet in the outlined area. Ground level elevations
rise approximztzly 1500 fcet from wells near the Pecos River (in T17S-R26E)

to wells ncar ithe Huapache Monocline (in T21S-R21E).



The drill depth to the top of the Third Sister Cycle in the highest
well (Pennzoil No. 1 United Federal in Section 28 of T21S-R21E) is/ﬁﬂZJ“
feet; and, the drill depth to the top of the Third Sister in the lowest
well (Heyco No. 1 Big Boggy State in Section 36 of T17S-R26E) is 6717

feet., The average depth to the top of the subject Permo-Penn Formation

is thus 582 feet. =

EXHIBIT NO. 4

Exhibit No. 4 illustraces the stratigraphic column present in
western Eddy County, New Mexico. This geologic section was compiled
from New Mexico 0il Conservation Division reference crossections and 5ther
industry-accepted correlations.

The main purpose of this exhibit is to show the Permo-Penn
stratigraphic interval sought to be covered by this application in

relation to geologic time and other major stratigraphic horizons.

EXHIBIT NO. 5

Exhibit No. 5 is a Noxrthwest to Southeast stratigraphic crossection
(A-A') hung on the Third Sister Cycle of the Wolfcamp Series. This
crossection is tranverse to the three major facies trends of shelf, bank
and basin.

Other pertinent correlations shown are the top of the Antelope Sink
Zone of the shelf and bank facies, top of the Pennsylvanian (by correlating
with the New Mexico 0il Conservation Division reference crossections) and
the top of the Canyon Series.

Drill stem test, core and completion data are shown on the crossection

Well 6 was cored in the Permo-Penn and the core analysis report is given

(81



in a later exhibt. Wells 2,3 and 5 are currently producing Permo-Penn
gas and have been assigned to the Eagle Creek Permo-Penn (Gas) Field by
the New Mexico 0Oil Conservation Division. Wells 4 and 6 should produce
Permo-Penn gas, but they have not yet been completed in that interval.
Note that well 8 produced gas from an isolated mound. This well was
assigned to the Atoka Cisco, West (Gas) Field and produced 64,125 MCF of

gas and 146 barrels of condensate before abandonment in 1980.

EXHIBIT NO. 6

Exhibit No. 6 is a Northwest to Southeast stratigraphic crossection
(B-B') which is, again, hung on the Third Sister Cycle and is transverse
to the 3 majdr facies of shelf, bank and basin.

A key correlation well, the Sun (Tom Brown)} No. 1 Antelope Sink
Unit, is well 3. Tops pertinent to this application are picked in this
well as follows: Third Sister 5860', Antelope Sink Zone 6080', top of
the bank facies 6140', top of the Pennsylvanian by correlation with
New Mexico 0il Conser&ation Division reference crossections) 6190', base
of the bank facies 64%?' and Canyon Series 7060'. Note that the perforated
interval straddles the systemic boundary between the Permian and the
Pennsylvanian. The Antelope Sink Unit No. 1 has been assigned to the
Antelope Sink Upper Penn (Gas) Field. Well 4 should also produce

Permo~Penn gas, but it has not yet been completed in the zone.

EXHIBIT NO. 7

Exhibit No. 7 is another Northwest to Scutheast stratigraphic

crossection (C-C') which is also hung on the Third Sistew Cycle.




Wells 4 and 6 are producing gas from the Permo-Penn Formation and

have been assigned to the Box Canyon Permo-Penn (Gas) Field.

EXHIBIT NO. 8

Exhibit No. 8 is a Southwest to Northeast stratigraphic crossection
(D-D') which is hung on the Third Sister Cycle. This longitudinal or
C g

strike crossection is more or less parallel to the major facies of shelf,
bank and basin.

The purpose of this crossection is to tie the three prévious transverse
crossections. It may be noted that the main gas-productive Antelope
Sink Zone bank facies correlate very well from Box Canyon Permo-Penn (Gas)

Field to Antelope Sink Upper Penn (Gas) Field to Penasco Draw Permo-Penn

(Gas) Field to Eagle Creek Permo-Penn (Gas) Field.




LAW OFFi1ce s

LOSET, CARSON & DICKERSON, B AL
A JLOSEE 300 AMERICAN 1eaMU BUILDING ARFA CODE 500
JOFL M. CARSOR
CHAD DICKERSON

P O.ORAWER 249 74G-3508

brext ARTEDIA, NEW MEX!CO 838210
DAVIO R.VANODIVFER

October 2, 1981
clL CONSERVATION DIVISION

, 28l

VIA PUROIATOR RECTIVED

Lnerqgy and Minerals Department
0il} Conservation Division

P. O. Box 2088

State Land Office .

Santa Fe, New Mexico 87501

Re: Case No., 7352
Application for Tight Formation
October 21, 1981 Examiner Hearing

Centlemen:

Enclcsed, plecase find four cecpies of a complete set of Exhibits 1 through
17, which Yates Petrcleum Corporation proposes to offer or introduce at the
hearing set for the csotioned case, together with two separate statoments
of the meaning and purpose of each exhibit, one as to engineoring (Exhibits

9 - 17) and one as to geological testimony (Exhibits 1 - 2;,.
Sincerely yours,

LOSEE, CARSON & DICKERSON, P.A.

RESEE Y

: A '
4/7 sy IR Y d /
{,‘.‘f:({:_‘g _{,/ g7 /‘///,é/&(./c‘/\—)_,’ﬁ

Chad Dickerson

CD:pvm ‘
Fnclosures
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LAW OFF(CES

LOSEE, CARSON & DICKERSON, R A.

A.J.LOSEE 300 AMERICAN HOME BUILDING AREA CODE 505

JOEL M.CARSON P. O. DRAWER 239 746-3508

CHAD DICKERSON ARTESIA.NEW MEXICO 882i1-0239

DAVID R.VANOIVER

November 16, 1981

T

Energy and Minerals Department Ou_vuﬂua\“
S

0il Corservation Division
P. O. Box 2088
Santa Fe, New Mexico 87501

Attention: Mr. Dick Stamets
Re: Tight Formation Application
Case No. 7352
10/14/81 FExaminer Hearing

Gentlemen:

As requested at the hearing on the subiject application, enclosed
please find four copies of Supplement to Exhibit 12 furnished to
further explain the information shown by Applicant's Exhibit 12.
This information is composed of raw drillstem test data, and
calculations based@ thereon.

Thank vou.

Sincerely yours,

L,OSEE, CARSON & D ERGON, P.A.
<f////;;;éi;;;;;§7 ){xgégzaoi{§7ﬂ
/ K
__T(

had Dickerson

CD:pvm
Enclosures

cC: Mr. Dave Boneau

cc w/enclosure: United States Geological Survey
505 Marquette, N.W.
Albuguerque, MNew Mexico 87102
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Supplement to Exhibit 12

Page 1 - 7
Box Canyon 4A
DST 5876-6051
Log footage contributing to height h:
Interval Feet
5885-5889 4
5924-5925 1
5926-5927 1
5928-59134 6
5935-5937 2
5938-5939 1
5940-5949 9
5960~-5966 6
5982-5983 1
5984-5985 i :
$994-5996 2 i
6016-6020 4 :
6030~-6032 2
40 ft.
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Supplement to Exhibit 12

Page ! - 8
Box Canyon {4A
PST 95876-6051
Time to Reach Pseudosteady State %
§
A) Average Porosity = 0.024 (Note 1) g
Interval Porosity ?
5885-5889 0.025
5924-5925 0.024
5926-5927 0.015
5928-5934 0.013
5935-5937 0.011
5938-5939 0.012
5940-5949 0.018
5960-5966 0.043
5982-5983 0.008
5984-5985 0.017
5994-5996 0.026
6016-6020 0.052
6030-6032 0.011
B) Total Compressibility = Squ
g
C, = (0.7) (0.00065) = 0.00046 psi™" (Note 2)
] 2
c) Time t = 1136¢uCLrO
—
9
t = 1136 {0.024) (0.0148) (0.00046) (2106)"
0.021
t = 39,200 hr
t = 4.5 yr

1) Porosity averaged over 40 {t of pay
2) C.8. Matthews - D.G. Russel! Yig, G7.A
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Page 2 - 1

WHLLL tiac e Crties JGoState §#d
LOCHKT 13-185-241

DS INTL VALY (534-0-869

p* = 232 psi slope (M) = 260 psi/cycle
Tc s 377 R e = 66069 ]')Si

T = 122 4+ 460° = SB2 °R Pef = 116 Psi

" : 2719 4 .
Pavg = &-:_Eﬂ = M....Ql.",:;l.éé__“*- = 1214 psi (Note 1)
“~ «
TY - _:{‘_—.& Hei2 = 1.54
TC Vi

Py Pavg ) 12714 = 1.8]
‘1)6 ('(‘\“
7 = 0.885 Tsc = 520°R Psc = 13.3 psi
. - ] N
3¢ o -}__ . . l',‘fﬂ . : 0.385 « oo f)_.g")h_ . ._#_-1;_. 3‘ - 0.0109
4 e sC Pavq 520 —

1214 (Note 1)

q = 189 mefd ’ 178.1 = 33660.9 b/d

u = (1.2) (0.0114) = H. 0137y cp (Mota 2)

<

Kho = 62 Qs W B 162.6 (0 33660.9) (0 0.0137 ) €0.0109)

M 260
kh = 3,144 RIS I

b 15 £t (Note 1) S AVAILAB g Copy

A = 0,000 wd
1) TLnL o Matthows - o, L e b enn 30y
23 OLhL Matbhews - ! ! i IOUER PSS

3y M oont fmated Trom oo
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Fage 2 - 7

Cities JG State #1

DOST 6544-6865

log footage contributing to height h:

Interval Feet
6561-~6582 22
6588-6593 5
6599~6601 2
6609-6615 6
6616-6618 2
6620-6625 5
6636-6639 _3
45 ft.
ST
AVAMABtF(R)Dy
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Cities JO State #1

DST 6544-6865

Time to Reach PSuudnsjjgﬂE_S}glf

A)

B)

C)

Average Porosity = 0,025 : (Note 1)
Interval Porosity
6561-6583 0.026
6588-6593 : 0.028
6599-6601 0.021
6609-6615 0.035
6616-6618 0.02a
66206625 0.020
6636-6639 0.010
Total! Compressibility = Svcp
¢, = (0.7) (0.00090) = 0.00063 psi™’ (Note 2)
2
Time t = 1136¢uCtrO
——
= 1136 (0.025) (0.0137) (0.00063) (2i06)°
0.069
t = 15,800 hr
t = 1.8 yr
Tuiosiiy avevaned cver 4% 7L of pay
C.S. Matthews - D.C, Russel] Fig, G7.A
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JERTE SS NN Cities M State #)
| ST S SR 1o-21s-218

s Ui e 5900-6100

2175 o Slopaa 00 22483 i seve b
386 b b 688 ¢ i
99 + dGne 5597 K pwif = 321 psi

y g 97175 9
L S 2075 e 321 1248 ps=i (Note 1)

2 )

L 559 1.45

T 36
Pava . 1248 = 1.87
b Lo
0.81 Tec = L207R Psc = 13,3 psi
] Mt .3
.'ITF" . ;}-'f» .o0.81-  .sso . MR 0.0093
sC i AEROEN 9
1248 (Note 1)

54 Mefd ’ 1731 : 9617 b/d

(1.26) (0.0107) = 0.0135  op (Note 2)

LD e 1620 {ger7.4 Y € 00135 ) (.0.0093
X 2243

0.0875 A

18 't (Note 3)

0.005 md HEST AVAJLABLE N
0w

Matthews - DG Russotb eqn. 30210

Totlitews = D00 Rossoth Uie L GL3AEN

crivated fro
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253346 3

Casing perfs . oLBotterne ek . oL hurb templ L .*F Tickat No

Gas gravit, . . O greaty RN

v Res

Suec. gravity - . o Chlundes e oL e &
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psi M2 :ide]

Size |
pm i
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| 1905 an o A  Put on choke
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Cities JH State #1
DST 5900-6100
Contributions to log height h:

{ Interval Feet

“ 5936-5938 2
5952-5960 8
6034-6042 8

18 ft.
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Cities JH State #1

naf 5900-6100

Time to Reach Pseudosteady State

A) Average Porosity = 0.0’ (Note 1)

Interval Porosity
5936-5918 0.014
5952-59¢60 0.024
6034-6042 ' 0.046

BY Total Compressibility oo
o

€, = (0.7) (0.00043) = 0.00065 psi™! (Note 2)

11366uC v 2
I e

K

C) Time t

b - 1136 (0.031) (0.0135) (0.00065) (2106)°
0,005

t = 292,000 hr

¢ = 33.3 yr

1)  Porosity averaged over [8 vt of pay
2) C.S. Matthews - D.G. Rusacll Fig, G7.A
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a1

City of Artesia g #1

24~175-25k

DST TN RVAL: 6435-06650
pr = 2331 psi stope (M) = 151 psi/cecycle
Tc 377 R Po = 657 pai
T = 115 + 460° G OR Pwf = 175 psi
* -
Pavg = b ; Puf »-.:Qf-l——-—-«;- 175 = 1253 psi (Note 1)
= T . 575 = 1.53
Tc 19
Pr = Pavg . 253 . = 1.85
Pc 075
Z = 0.84 Tsc = 520°R Psc = 13.3 psi
T Psce 13.3
. 2 Il = 0.84 . ___ 875 ____ —_— =

Bg @ Tsc Pavg 520 1253 ?&2229 1)
q = 83 Mc fd 178.1 = 14782 b/d
u = (1.22) (0,011 == O.0GL3S cp (Hote 2)
kh = 162.6 - o -on 162.6 (14782 ) ( 0.0135 ) _(0-0099 )
i ' 151
kh = 2,127 md - ft ;
h = 32 ft (Mote 35

L’-‘L'r\
X = O.066md (Hote ) °7”,4y:,” ‘

“\"“ld";l
T,

1y ol Matthoews - DLy ool ooom 3.21a N
2} CLoosL rttthews - b Dianetl Pig. Go3ALS
3 hoostiaated Prom o
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City of Artesia EQ #1

Contributions to log height h:

Interval

6492-6494
6496-6500
6530-6541
6554-6560
6568-6571

6595-6601

ST 6435-6650

Supplement to Exhibit 12
Page 4 -~ 7

Feet

32 ft.
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Ciov of Artesfa EO @l

DST 6435-6650

Time te Reach Psceudostoad

A)  Average Porosity = 0,034 ' (Note 1)
Interval Porosity
6492-6494 0.032
6496-6500 0.010
6530-6541 0.047
5594-0560 0.021
GROR-H57 1 0.017
050 - 660 0.048
B) Total Compressibility - 5;'_(‘.‘.‘
: -1
Ct = 9.7 (D.00090) = 0.00063 psi (Note 2)
2
C) Time t = 1136({511('.{1‘0
e
2
t o= 1136 (0.034) (0.0135) (0.00063) (2106)
0,066
o= 22,100 hir
i = RS |
1) Poresity sveraced over 30 0 o1 pay

Y C.o. Matthews - Dot Roeoco b oo G7UA
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WEELYL HAMY: Foederal BZ #1727

LOCRTION : 21-178-25E

DST INTERVAL: £380-6600
p* = 2322 psi slope (M) = 242 psi/cycle
Tc = 380 °R rc = 679 -psi
T = 115 + 460° = 575 °R pwf = 60 psi
pavg = o IDwfo 432 o+ 60 . 1191 psi (Note 1)

: 2 2
Gr o= —k L 575 = 1.5l
T¢ 380
pe = Pava - gy o= LS
roF re 679
A = 0.84 Tsc = 520°R Psc = 13.3 psi
o Poc 13.3 .
- A 2BE 0 & 0.84 815 . T . 0.0i0

Bg = 2 Tsc Pavy 520 1191 (Note 1)
q = 29 Mcfd 178.1 = 5165 b/d
v = (1.21) (0.0112) = 0.0136 cp  (Note 2)
o o= 162.6 - g - v - B 162.6 (5165 ) C 0.0136 ) (0,010
o X 242
kh = 0.472 wd ¢ {L
h = 30 ft (Note 3)
k = 0,016 md  (Note 4)

D

33
4

.50 Matthews - DG Mase )

C.S. Matthews — Do, el
hoest fnated from Too
Ko 0.005% for poo= 2000 Gt

e 3,014
Floo Gl 3AB

< H47 psifovele
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Contributiors to log height h:

Interval

6380-6382
6387-6396
6401-6404
6471-6472
6476-6479
6487-6488
6490-6492
6501-6503
6504-6510

6520-6521
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Federal B?Z #12
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tederal B2 &1L

DST 6380-6600

Time to Reach Psendostoeondy State

A)  Averace Porosity = 0,018 (Note 1)
Interva!l Porosity
6380-6382 0.010
6387-67396 0.024
6401 - 6404 0.009
6471-607" 0.019
64700647 G.011
6487-648H4 0.012
6490-G400 0.014
6501-6501 0.022
6504- 510 O.001
6520-06021 0.010
B) Total Compressibility = S U
Ct_ = 0.7 (0.00099%) = 0, 00069 psi_l {Note 2)
R
C) Time t = ll36®u(*x} '
—
) . 2
t = Ujﬁlf9~9l“lm‘”;ﬂlxﬁ) (0.00069) (2106)
) 0016
t = 53,200 hr
L 6.1 v
VY Porosit . it AN
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WIRLL HAML: Griffin JJ4 Coem #1
LOCHKTTON -1 85=-251

DST INT: KVATL:  6560-6G643

pP* = =305 paid slope (M) = 3543 psi/fcycle
Tc = 377 °R pc = 670 psi
T = 121 + 460° - =5g1 °R pwf = 120 psi

B 2495+ 120
2 2 .

1307.5 psi (Note 1)

i
{

Pavq

e = _r - LI = 1.54
TC v/

I)( B 'I!-l:‘ = . -

pr =  Pavg S B 1 2 1.95
Pc L0

2 = 0.84 Tsc = 520°R Psc = 13.3 psi

.3 Ps¢  _ g8d. __sg1.___ . 13.3 = 0.010
Bg = & Ts¢e ° Pave 520 v
SC Vg 1307.5 {(Note 1)

q = 27 yMotd ) 178.1 = 1,809 b/d

u = 1.23 x 0.0112 = 0,014 cp (Note 2)

kh = 162.6 * q - U - B _ 162.6 ( 4809- 3 ( 0.014 ) ( 0.010)
3545

kh = 3.031 wd -t
k = 20 ft (Mote 1)

k =  n.o02nmd (lote 4)

1} Lo Matthews - DG Eussell can 30201a
2) 0 CLsL o Matthews - Bool Fuasee bl odig Gl 3aaB
3) L oesthrmated from log

1

d) b Lo md Cor oo Yan mee b canh s 2t
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GAS QUALITY TF:ST REPORT

COMFOUND COMPONENT
COMPONENTS | SPECIFIC GRAVITY
| S L G e Soamne L oain
NITROGEN 9612
CARBON DIOXIDE 1.5195
HEL1UM 1382
‘OXYGEN l.lOdB
HYDROGENSULF!DE‘ 1. 1766
WATER VAPGR | 6220

METHANE -

—

ETHANE
-

PROPANE

1SQ-BUTANE

HYDROCARBON DILUENTS

N-BUTANE
ISO-PENTANE | 2.4910
N-PENTANE 2.4910
HEXANES TN
HEPTANES 1 | —_3—7'0.1;; N
S N
COMPOSITION ;

Calculated From

Instrument Mol -

(Bw/cl o} I1 7& F‘,

Colsvloted i'r.
Oetormoned 1.

Cﬁ onmnrc

REMARKS . .

AP A )UPI )'F H[

AREA

Determined by Trt l:x-,lmm-‘/rf

e

e,

Vit

MIXTURE SPECIFIC GRAVITY:

Analysie

HIXTURE HEATENG VALUE:

?

(/’
,r!u \\;{’lj\{ N

4;/ -
l AQ“PC .'v‘ ’
SJ’L..J PARCIY

MOLE “HACTION

L0000
. (?()O(]

I OO(?(

8660
0768
O EO3
o4O

cafs

foel
: L')\)(q
et
DO

(4 e fz‘f Zi |

. .armu (Z KuoB _

2al Fend

Gr’« FE L Co,u

4

4 Pac
STA, NO. __,_2’__39_:_[._

I CONTRACT NO.

.. \ TEST DAT l ta"z .___‘7G/.V

T LaB

3644

4

"LIQJUEFIADLE  |COMPONENT | MOLE
HYDROCARBONS G..M. | FRACTION | CONTENT
PRO?AN& —2f.5i4
IS0-BU TANE 32.698
_ R-BUTANE 31.510

LPG e e e e - .- - - -._
|5O PLNTANF o 36.582 | -
N-PENTANE 36.213 )
ChExants b san
_i,l_l‘P;ANtS v s

NATURAL GASOUINE = — = — — = =
TOTAL Lnuuur}\.nLE ohn

Lbs Woter V-;

Moisturs reco
Moke or type

SULLFUR CONTER

Foral Solfor,

ool

Gas Mixture Static Pressure PSI
Hydeocacbon Dew Point OF

Water Vapor Dew Point 7

WATER VAPOR CONTENT;

por per MMCF

Conversion Censtant

Woter Vaper Mole Fraction

X _0.000021

rder o c@
Ar— _

T

HLS - Hydragen Sulfide, Gr./100 -
RSH - Mo prans "

RSE . Sulbilas

RSSK Rewiluats "

Ce, 100 of

i to fraction conversion

an

(ol

X 0,0000157

e t e . o At
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JOHNSTON
‘.
SURFACE INFORMATION EQUIPMENT & HOLE DATA
Description (Rote of Flow? Tine ‘:“s‘llui'c ~ Scub'\f::(: Typo Test “ F E SELECTIVE ZGE S_I.EA.E_X?_E
formalion lTeyied CISCO /DPEN M'E(_IWLATA'
| Opened Toot o 14737 - |- Elevntion 3567 K. 8. o
| GDOD BLOW, INCREASING TO _ j Net Productive tnverval R
| STRONG BLOW o R N ; L stimated Porosity
e e e ; 1437 . 2 l_ CLOSED Ail Oepthy Meciured From K‘ELLY_ BUSHING e
| _CLOSED F(Q FCR INITIAL <BHJT IN 14 ' - ; ' Tora! Depth .esog ~
F INISHED Sl-lﬂ' IN ., 1608 . - 5 " Moin Hole/Cating Site . .7._ 7/8"
RE-QPENED Tm_ L1609 5 . lzat! Rot Hole/liner Size .
__STRONG BLOW, SLOWLY . | Dul Cotlor tength . 663" o 2:.25""
_-_%A§Im DURI_'!G FLDW t . i Crill Pipe Llength _____ ___ -_§_§___43__.,___L9,_§L§:____
“-“,@I_w . I Packer Deapth{s) __ . __ . ~6§6° & 6643
N 1626 T2l
: ,( LN )
—GAS To SRFACE . o JE MULTI-FLOW EVALUATOR
SUR PR : FLUID SAMPLE DATA
| QLOSED FOR _FINAL SHUT IN S 1710 273 v
M_Q__S_WT IN | 2010 . - . ' Sampler Pressuce _ 70.0 ceee - PSLG. at Suri .
- _MED.PACKFR LOOSE : 2011 . - . - Racavery: Cu. . Gas ,._.‘9_‘_2
e : R . <. Ol - e
L . <c. Water LT
e L . . ; ce. Mud e 1020
b o — . . Yot Liquid cc ... .- 1020 -
e e . . N Gravity . T tAaM@
e ————— e . R . . Gos,/Oil Ra¥o . oo e e cu. t/
- - - ‘ RESISTIVITY CHLORIDE
—_— . ; \ CTONTENT
i . .
Cushion Type Amount Pressure (lulmn_chokr ] Recovery Woter ___;,--,,_@ - s, - PR
S S I ) ‘ Sire 5/8' ! .
- Racovery Mud . nd °F.
MUD DATA Recsvely Mud tilirate .06 @ 72 'F: _LLS..;_Q_Q_O}"
Mud Type . DRISPAC — PERMALOID 4 10.3
Visconity ... Warer Loss 8.0 2. |{ Mud Pit Sample - .@ .7 __ °k
Resist: of Mud __ ~ ) - P of Filbaote 06 72 M3 Mud Fit Sample Filtcate .06 @ T2 °r. 116,00 [
Chloride Content ,,1,1_6,10()0 PPAL [, .
RECOVERY GISCRIPTION FLET BAREELS v OR LS, WATER | 96 OTHERS | API GRAVITY | RESISTIVITY o, »:
i }
| SLIGHTLY GAS CUT DRILLING MUD 200 w03 S I R 1,06 @ 72 °R 115,007
R : } @k @ °F.
e f’-v}L LS R
S o e ckr @ Rl
@ Chr @ °F.
oo ; @) °F T @ ‘F.
ST S B Yo
T SR R
Remarks:  _ - [
it e A R
PLO. DA TCAN G L s, 73316 USTRVAILARLE COPS
Addeany T e
Compon ANMOCO PRODUCT ION COMPANY fia ldRICH_AR‘D KNOB ATOKA
we “p TTUGRIFF 1N coM. 4 oo 1EOOT FHLE 1980" FWL SEC. 4 -~ T- 10S - R-25:
: ] . L acoton ] = . =
Test Ioteevol 6360 T3 6643 Test o 3 " Gote 3 26 78 i
County . .. EOC’Y Stepre Poow MEXICH z’FIQH Report Mo, | _ 9_549_7,_3.;.) e
i CUARGEL (p i) T Pois conoine poaunrad 280X




My
INSTRUMENT Hiser J=09.
PORT Ui HG: INSTDEF
DeEUURIPTION

INITIAL HYDKUSTATIC mMub
INITIAL FLOW(!)

INITIAL Flun(2)

INITIAL SHUfT-1IN
FINAL FLUNCI)
FINAL FLOW(2)

FINAL SHUT-IN
FINAL HYDRIOSTATIC MUD
LABEL DELTA PRESSURE
POINT TIME (P.o.l.)

] 3473.8
2 0 94,0
3 o) B2.4
3 0 52.8
! 330.6
10 540,
15 698 .Y
20 837.2
2h Q60G. 4
30 YO72.1
39 i 7f.4
40 12164
45 1367.9
L0 14491
hh P24 .00
A0 1591, 73
G 1656.0
7 i714.4
i’ 1716874
30 t817.2
) 185V
Y. 1203.5
4 A1 1909.%
& ‘ [
‘ | 0.2

P 1O7.

‘I :) i | 2

0 v

o F 5

IR ] j
5 I;, -
415 {6,
44, Tid.n

o HRNEIN

B Vo,

REPD s

Supplemont to Exhibkit 12
Page 6 - 5

oo e R LRt o TIME DATA
ACA TIY (P Lol ) &4 00
sl HUL TEMp, 2 121
ol PRE SoURE GIVE
vihin (PeS5.1.) TIME
| 3473.8
S 54,0
K HhouoR 5
. 1909.,9Q QC
6 71.8
& 120:0 61
/ 2015.,3 18C
IS 3475,1
FHCREMENTAL READINGS
1T+ OspT LOG P - PF
(P.S.1.)
RS Q. 301 286.9
FoHOD 0.174 487 .4
Yooy D125 646.1
.o 0.097 784.5
RIS 0.0/9 907.6
) J.0A67 10192.3
Poiad 0. 058 1124.7
A B NN 1223.7
R J. 046 {31501
S U. 044 1 306.3
iy 0.038 1a71.2
83 (0.035 1538.5

3 . - »
-

0.032
OL030
0.024
0.02%
0.029
0.0223
0.023

1403.3
tAST .6
1{15.0
1764.5
1308.9
1850.8
1857 .1

cHELD

PORT

JOHRSTON
Schiumberger
DEPTH: 6522 FT.
PAGE I OF 2
N COMPUTED
TIME
5
gl
58
182
COMMENTS
HYDROSTATIC MUD
INITIAL FLOWC!})
INITIAL FLOW(2)
STARTED SHUT-IN

ISTTTAL

SR

SHUT=IN

LLOMCTY

0L 058730



SR RETTRATT, @ T AT T

LLABEL
PUINT

DEL LA

J‘ ‘1: AI".i:

& L)H
6 G

~NDJT AW

s
10
12
14

16
18

22
24
25
&8
30

40

H0

a0

i0

80

90

1 00

110

120

b 30

140

150

100

i i0

P00

7 RS

REPORT &

PitkooUnt

(l'.tJ.f.l

1 /G,
120,
|44,
205 .1
240.6
JH68.6
291 .
325.¢/
353.0
381 .t
406, ¢
433.6
486.9
535, 1
580C.86
626.5
669.7
712.8
AT S
194 .1
832.0
870,23
144,
1196.Y
1331.0
1449, 1
1549 .4
1635. (1
1/09.3
NSRS
1826.1
1871.¢
19083, 6
040, 4
1967.0
19w,
2011 .4
2015, -
3475, 1

4

3

b

JOHNSTON

B ohiumb

VAL

v

LOG

Supplement to Exhibit 12
Page 6 - 6

PAGZ 2 OF 2

Pa - PF
(Poo.l.)

CUMMENTS

FINAL FLOWNC(2)
STARTED SHUT~IN
24,1
85.0
120.6
148.5
VTT.7
209.6
233.6
261.5
286.9
3i3.5
366.9
415,1
460.8
506.5
549.7
502.8
634.7
674.1
T12.1
150.2
Q24.1
1076.5
F2ll,0
1329.1
1429.3
1515.7
1589, 3
1651.5
1706.1
P721.8
1788.6
1820.3
1847.0
1871 .1
1391.4

1895.2 FINAL SHUT-IN
HYCROSTATIC MUD

FLellD REPURT 0. 05873D




Supplement to Exhibit 12 ,.

Page -
JOHNSTON
Schiumberger

LT s CRESSURYE AND TIME DATA 3

faugTReE gy Lo T Y (LS ) 7000% CEPTH 6645 FT.

PORT Ol - Guinion e prre . 121° F, FIELD REFCORT NO. 05873 [

DT T HON RIURR PRESSURE GIVEN COMPUTED :
RIEREI (P.S. TIME TIME o
INITIAL VERDSTATIC MU0 ! 3543.3 =
MITIAL FLOW (1) ‘
INITIAL Pl ()
INITIAL SHUT-TH
SECOND LW (1)
SECOND FLOW (2)
SECOND SHUT-1H

FINAL FLOW (1)

FINAL FLOW (2

FINAL SHUT-IN

FINAL HYDROSTATIC MUD

Y

(2]
-
e {

l\.ld

3492.7
3546.9

Ny

REMARKS: DCELOY STRADILE,

A e

£l A

,
30wy

)

SEIA

Soam el




Gyiffin JJ Com #1

DST 6550-6643

Contributions to log height h:

Interval
6569-6571

6606-6624

Supplement to Exhibit 12
Page 6 - 8

Feet

i8

20 ft.

o
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Griffin JI Com #1

DST 6560-6643

Time to Reach Pseudostendy State

A) Average Porosity = 0,008 (Note ()
A Interval Porosity
656Y-6571 0.009
6H606- 6624 0.030

B) ‘Total Compressibility = 5 C

o5

C = 0.7 “0.00087) = 0.00061 p::i-l (Note 2)

il
0
(o)
=
=
=
—

C) Time t

1136 (0.028) (0.014) (0.00061) (2106)2

t:

0.002
t = 502,000 hr
L= 68.7 yr

T 1} Porosity averaged over 20 it ol pay
| 2} C.S. Matthews - D.G. Pusaclt Tig., G7.4
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 FORMATION nmsm

company AMOce TR ov. o

R TINS
well GGRIUTEIN Lom B .

ATUKA - /V/U\AL\*

N

T RED SCHARD L XME

i i : :
st COUNTY . 2 wwin,. .. _ . STATE __
!
i N - . ~ [
EALTOT NG S ‘~: R
: N Ll - ks
: pa ~ = -
L Z = .
I 437 . & FToimm
3=%x= .2 = > vl
o o= _O. 2 [R— . S \C—

Iy - .t -
Permanent Dotum: ‘é_ 4 2 MO A LVl Eeve
Llog Measured From _ZD &_ L .3& Ft. Above Perm. Dotum
Drilling Measured From. . ... FK E‘-

DF..

61 35S

Elev. ¥RB._2ICF |

Jate j
un No. ’—-
Depth—Drilier T
Depth-logger |

Btm. Log Interval

Top Log Interval

Casing—Driller -

Casing - logger

‘Bir Size o

Type Fluid in Hofe
Lens. T\/asc

——pH rFlwd loss 1

_Saurce of Sample
Rm (@ Meas. Temp.

mf @ Meas. Temp.

Rmc ‘L @ Meos. Temp.

Source: Rmf { Rme

Rm @ BHT

L.
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- 40, coo
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Page 7 -1

WELL DA Ivish 1ills KW #2
LOCATION: 2-198-24FE

DST INTERVAL: 6532-6640

p* = 2440 psi slope (M) = 2305 psi/cycle
Tc = 370°R Pc = 670 psi
T = 125 + 460° = 585°R : Pwf = 77.4 psi
pavg = 12 ;__“"f = .._.2440 : 77.4 = 1259 psi (Note 1)
Tr = T - 585 =1.58

Te 370
py -  Pavg _ 289 =1.90

Pc G770
Z = 0.86 Tsc = 520°R Psc = 13.3 psi

T Pse 13.3
- xr  _FPsc - 0.86 . ___585..__ = 0.
Bg = 2 Tsc Pavy 520 1259 ?Ngig 1)
q 69.7 mefd : 178.1 = 2414 b/d
u = 1.20 x 0.0114 = 0.0127 cp (Note 2)
Kho = 162.6 - g - W - B 162.0 (12414 ) ( 0.0137 )_{ 0.010)
M 2305

Xh = 0.1200 ml - fe
h = 58 ft (MNote 3)
k = 0.0021 nd (Note 1)

1) C. 5. Matthews - D.. Russcoll eqn. 3.21a
2)  C. S. Matthews - D0 Busscell Fig, G.3AsB
3} o oestimated from too

4)Y wo= 0,0025 md for T=10D0y
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T3

:#)ip;:luuwd t Exhiuib-in-—“ Pgée—l-q—-—-“"

e )1 A " o /. (()- TA. NO. _;?Q.Z—/

‘o ¢ P &

A Trally L.A.A.Lu\.ATAou.AuAA Al

O oNs o7

COMPOUND COMPOMENT
COMPONENTS SPELCITIC GRAVETYY MG BRACHION

LU AL COMPORNENT AOLE G.P.M,

.

PeY Nt G.P. M, FRACTION CONTENT

SEmooTwmmoE om.ATL wl - .if o semme 2T Ted - . [

!TROGEN R .»(f}';_."g.;{,l'

PRUC AL 27.51%

“ ARBON DIOXIDE | 1.5195 sl e

SO

SO0 T et 32.698

TELIUM .\382 N-RUT AN 31, 510

. XYGEN 1.1048

e i e e 2 <o med

T'YDROGEN SULFIDE 1.1766

l“G- e e e e e e h e - -

l\O i "HANL 36.582

‘ATER VAPOR 6220

N-PERTANE 36.2]3
PLEXANDS 43 H'I
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Irish Hills KW St #2

DST 6532-6640

Log f{ootage contributing to hoight h:
Interval Feet
6536-6538 2 :

¥

6540-6552 12
6568-6570 2 !
£
6578-G592 14 :
6611-6619 8 ;
6620-6640 20 ‘j
58 ft.
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Frich Hiltys KW s =2

DST 65326640

Iige to Reach Pseudostcadynﬁrﬂtv

-A)  Average Porosity = 0,020

(Note 1)

Interval Porosity
6536-65138 0.015
! 6540-6552 0.016
6568-6570 0.005
6578-6592 0.0290
66116619 0.025
6H60--H640) 0.02)

B) Total Compressibility = SPUV

-1

G, = 0.7 (0.00687) = 0.00061 (Note 2)
2
C) Time t = 1136@uC r
te
K
e - 1136 (0.020) (0.0137) (0.00061) (2106)2
0.0021
t = 401,000 hLr
t = 45.6 v

1) Porosity averaged ove
2Y  C.S. Marthews - DLG.

¢t e of pay

Russell Vie G7.A
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DS THTERVAL: 6812-7000

pr = 2418 psi slope (M) = 392 psi/cycle
Tc = 374°R rec = 677 psi

T = 128 + 460° = n38°R pwf = 551 PpPsi

i
|
|

= 1484.5 psi (Note 1)

P* + Pwf +
Pavq 28] 8_3._55_1.._ _—

S

Tr =  —Y . < __s88__. = 1.57
TC

pr =  ravg = -dsaln . T 2,23
Pc GG

A = 0.84 Tse = 520°R Psc = 13.3 psi

T Fso P o0 13.3
Bg = 7 - T - e = 0.8 - @88 . - ~ = 0.0085
Tsc Pavg >20 14R4.5 (Note 1

q = 390 mei d ) 178.1 = 69452 b/d (lote 2)

u = (1.26) (0.01}2) = 0. 004 cp (Note 3)

b 392

kn = 162.6 - ¢ W B o 162.6 {69459 ) ( 0.014l ) {0.0085)

kh = F ST < B S
h = 38 ft (lote 1)
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l.a Cama #1
DST 6312-7000
Jog footage contributing to height h:
Interval Feet
6896-6901 5
6919-6932 13
6933-6937 4
6939-6946 7
6947-6955 8
6960-6961 1




Supplement to Exhibit 12
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Lo Cama 7

NST 63127000

Time to Reach Pstudosteady State

A) Average Porosity = 0,045 {(Note 1)

}ntcrvp} Porositz

6896-6901 0.0
6919-6932 0.0
6933-6937 0.072
6939-69406 0.0
69476955 0.0
HGYL0-696 0.0

B) Total Compressibility = s ¢

o
PR

¢, = 0.7 (0.00077) = 0.00054 psi ! (Note 2)

‘)

113660uC v~
___te
k

C) Time t

1136 (0.045) (0.0141) (0.00054) (2106)2
0,091

,.,
il

t = 19,000 hr

[ad
H

2.2 yr

1Y vorosity averaged cver 35 10 of pay
2)  Cos. Matlhews - oo, Ruscell Pl 67 ,A
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WELL DhME: Murphy Nw Moed §1
TOCKPTON 3-183-251

PST INTERVAL:  65340-0661

Pr = 2505 psi slope (M) = 513 psi/cycle
Te = 377 R e = 670 psi (Note 1)
T = 120 + 460° = 5BU °R Pwf = 196 Ppsi

.‘?.*_; Pef -,.4-.32"“54; 1% . 1350.5 psi (Note 2)

Pavg

ii

Pr o= —heo o bW = 1.5

Ic 377
Pavq 135005 = 2.02
pr = —————— = e S T e S e
|4 O/

7z = .84 Tsc = 520°R Psc = 13.3 psi

T CPoe 0.84. 580 __ . 13.3

o s _ = 0.0092
Tsc Pavq 520 1350.5

(Note 2)

ey
)
H

f
i

i

q = 221 Mctd ’ 178.1 = 39360 b/d

o = (1.29) {(0.0111) = 0.0139 cp (Note 3)

- 162.6 - g - W - _ 162.6 (39360 ) ( 0.0139 ) ( 0.0092

“ 513
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h = an ft (Mote D

X = .035md (ote )
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Murphy Ni Federal #1
DST 6540-6661
Contributions to log height h:
Interval ' Feet
6545-6554 9
6562-6567 5
6582-6594 12
6600-66U7 7
6608~-6G610 2
6632-6636 4
6648-6653 5
£6659-6661 2

46 ft.
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Page 9 - 7
]
AN e ..
Murphy 8 Ped #1
DST 6H40-06066]
Time to Reach Pseudosteady State
A) Average Porosity = 0.027 (Note 1)
Interval . Porosity
6545-6554 0.035
6562-6567 0.027
6582-6594 0.030
6600-6607 0.028
6608-6610 0.005
6632-6636 0.008
6648-6653 0.025
6659-6661 0.035
B) Total Compressibility = S"Cp
C, = 0.7 (0.00084) = 0.00059 psi | (Note 2)
2
C) Time t = 1136¢uC_r
t e
k
t = 1136 (0.027) (0.0139) (0.00059) (2106)2
0.n35
t= 31,900 hr
t = 3.6 yr
1) rPorosiiy averaged over 14 Fuoof pav .
2) C. S, Matthews - D.G. Russell Fig. G7.4A
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Povell b #

3H- 178 =250

clope (MY = 6240 P Soye .

4 575 “R Pt = 378 puil

. 3760fu318w. 1569 pui (Note 1)

579 ; <152
379

1569 = 2.36

671

Tace = Hooew Pse o= 14,3 psi

W
~
N

0.8]1 13.3

1 i ’ ’ Y R 0.0076

(Note 1)

178.1 = 8549 h/u {Note 1)

a = (1.32) (0.011) = 00145 op  (Note 2)
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Contritutions to log height h:

Interval

6491-6493
6494-6496
6500-6502
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6593-6594
6616-06622

6637-6644
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Supplement to Exhibit 12
Page 10 - 8

Powe !l Dol

DST 645506651

-~

\
Time to Reach Pscudostceady State

A) Average Porosity = 0,021 (Note 1)
Interval Porocity
6491-64973 0.028
64946496 0.012
6500-6502 0.018
6536-6537 0.014
65396544 : 0.031
6574-6580 0.026
6581-6583 0.016
6593-6594 0.012
6610-6622 0.019
6637-6644 0.0i8

B) Total Compressibility = 5 C

£,
C, = 0.7 (0.00075) = 0.00052 pai ) (Note 2)
C) Time t = H1300aC v
. —— e
t = 1136 (0,021} (0.0145) (0.00052) (2106)°
0.001
t = 798,000 hr
t = 91.0 yr

1) Poresity averaged over 40 tt of pay
2) C.S. Matthews — D.C. Hosaell Fieo, G7.A
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Calculated Permeabilities From Drill Stem Tests (DST) After Corrections in Supplement

Location

. e —

-
23-218-21E
13-18S5-24E
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ublemlmmﬂ
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Date of DST
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11-29-80
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DST Interval

5876-6051
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6532~-6640
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6540~-6661

6445-6653

Feet of Pay
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45

18

30
20
58
38
46

40

Calculated
Permenbility (md)

0.021
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0.031

0.018
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ENGINEERING TESTIMONY - CASE NO. 7352

‘

RACKGROUND

The data presented in this testimony will show that the Permo-Penn interval
defined bywklii previous witness meets the guidelines set forth by the Federal
Energy Regulatory Commission for designation as a tight gas sand formation under
Section 107 (b) of the Naturil Gas Policy Act. These guidelines require that
three engineering criteria be met:

a) The estimated average insitu gas permeability, throughout the pay

section, is expected to be 0.1 millidarcy or less.

b) The stabilized production rate, against atmospheric pressure, of wells
completed for production in the formation, without stimulation, is not
expected to exceed 188 thousand cubic feet per day (Mcf/D) for production
from an average depth of 5827 feet.

c) No well drilled into the proposed tight formation is expected to produce,

without stimulation, more than five barrels of crude oil per day.

EXHIBIT NO. 2

N

Exhibit No. 2 is a map presented by the previous witness on which i3 outlined
the area for which a tight gas sand designation is sought. The red dots s:w the
location cf the 50 wells completed in the designated Permo-Penn interval as of
January 1, 1981. The triangles indicate wells where drill stem test data was used
to calculate the insitu permeability of the pay section. We will discuss these
permeability calculations in detail later. The square indicates the location of

the one well tvhore core data is available.,
EXHIBIT NO. 9

Exhibit No. 9 is a list of all wells within the boundaries of the proposed
area that were drilled deep enough to penetrate the designated Permo-Penn interval.
Informatior on the 533 wells includes well name, locaticn, operator, spud date,
total depth. field and production up to January 1, 1981. The list is current to
the start of 1981. Most of thnse wells were Morrow prespects drillced to depthis

near 9000 feet. There are 119 Morvow produccers in the proposed area. These Morrow



wells have produced a total of 82.21 billion SCF for an average of 691 million
SCF per well. The Morrow is the principal gas-producing interval in this area.
Many of the decep wells in Exhibit No. 9 will be recomplcted in the designated
Permo-Penn formation at some point in the future if the Permo-Penn gacs can be
prodvced economically. 1In add;tion, exploratory drilling for Morrow gas will be
stimulated somewhat when the tight gas sand designation makes the Permo-Penn
interval a more aftractive salvage zone. The drilling of a Morrow well is always
a risky project since the Morrow pay zone consists of a series of meandering

channels that twist and turn in an inpredictible fashion.
EXHIBIT NO. 10

Exhibit No. 10 is a list of the 50 wellé co@pleted in the designated Permo-
Penn formation as of January 1, 1981. Most of the engineeringvdatalip the subject
formation will come from the wells in Exhibit No. 10. Althoquyzg&h;véééggiﬁéég/%égt)
to the top of the designated Permo-Penn interval is 582Q feet, production from
49 of the 50 wells comes from below %gg;, t. The average depth to the top of
the pay zone in these 50 wells i%(EE?O feg;{/'These wells have produced a total
of 9.01 billion SCF for an averagé of 180 million SCF per well. BAlthough the
designated Permo-Penn interval is less productive than the Morrow, it still
represents a significant resource of natural gas to be utilized when economic

conditions are favorable.
EXRIBIT NO. 11

Exhibit No. 11 lists the wells that were spudded or completed in the designated
Permo-Penn interval after July 16, 19279. These eight wells are the only ones out
of thz 5p wells in Exkhibit No. 10 that would be eligible for tight gas prices
should the present application for tight gas designation be approved. Approximately
five additional wells bave come on line in 1981. These would also be eligible
if the tight formation designation is approved., All production from the other 42
active wells will never be eligible for tight gag prices under current regu]ationsr
Our application mainly seceks a long-term cpportunity to produce gas from the des-
ignated Permo-Penn formation by recompleting wells originally drilled to deeper

horizons.




DESCRIPTION OF FORMATION BY ENGINEERING PARAMETERS

With the foregoing as background, we now consider in de:ail the enginecring
data available for the designated Permo-Penn formation in thg oroposed arca. The
data will demonstrate that three criteria are met:

a) The average permeability in the natural state is less than or equal

to 0.1 millidarcy.

b) The stabilized flow rate before stimulation is leéss than 188 Mcf/D.

c) No well éroduces more than 5 barrels of oil per day.

The estimated average insitu gas permeability throughout the pay section
was calculated by two standard methods chat are widely accepted in the industry.
These methods include:

1) Parme§pility c&lculation from pressure buildup data taken during drill

stem tests.

2) Laboratory measurements on a cored sectior of the designated Permo-Fenn

inéerval from a single well.

In a pressure buildup test, a well is produced for a period of time angd
then sﬁut—in. Bottom-hole pressure data is recorded throughout the shut-in period.
Here the conventional Horner method of analysis was used to estimate formation
permeability. In this method, the bottom~-hole pressure after shut-in is plotted

against the quantity T+ AT on semilog paper and the slope of the straight-line

AT

portion of this plot is measured. Here T is the length of time the well was allowed

’ z
to flow and AT is the variable time since the well was shut-in. The average

L . ‘ . 162.6 B u
permeability is calculated from the equation k = ’ 4 g where
mh
k = average permeability (millidarcys)
(Uﬁvm'q = gas flow rate before shut-in (barrels pecr day)
3 3
f Bg = gas formation volume factor (reservoir ft™ /standard ft')
u = viscosity of gas (centipoises) A OV AN v Vs
: : : 7 t'r’ug/f" -
m = slope of straight line on Horner plot (psi per cycle) e

h = height of pay zono (feet).
Here, the gas flow rate (g) was measured during the flowing phasce of the drill
stem test.  The formation volume factor (Bq) and the gas viscositﬁ {u) wcre both

calculated from the compositon of the gas recovered during the drill stem test.




The slope (m) was measured directly from the Horner plot and the height (h) of
the pay zone was estimated from the scction of the electric logs that covers the
same interval as the drill stem test.

Permeability calculated from drill stem test data will give a good represen-
tation of insitu permeability since the drill stem test is performed while the
well is still being drilled. The formation has been altered relatively little
from its natural condition. If there is some formation damage duc to the drilling‘
mud, most of this damage is removed during the preflow phase of the drill stem
test. In céntrast, pressure data taken after the well is acidized or fractured

will give higher values for the permeability because the formation has been

A

Y |
.:‘_“’.'A' 1/\1'":
ExuIBIT NO. 12 /7 ‘ﬁguﬂ'

etched and broken by the treatments.

Exhibit No. 12 shows data from drill stem tests at ten wells within the proposed
area. The locations of these wells are indicated by the triangles on Exhibit No.

2. Of the ten wells, only Murphy NW Federal #1 is not completed in the designated

Penno-Penn formation. This well was cored and drill stem tested in the Permo-Penn
interval, but is now a completed Morrow producer. ‘The values of permeability cal-
culated from the drill stem tests range from 0.003 millidarcy for Irisb Hills KW State
#2 to 0.091 millidarcy for La Cama #1. The average permeability for the ten wells
was determined to be 0.031 millidarcy. -

The last column in Exhibit No. 12 (labelled "Years to Reach Pseudo-Steady State")
gives the approximate time required {vr a pressure disturbance at the wellbore to
reach the outer boundary of the reservoir feeding the well. Said another way, gas
near the outer boundary ot' the reservoir begins to move toward the wellbore at
the time indicated in Exhibit No. 12, Flush production of gas relatively near
the well occurs until the whole reservoir is feeding the well. Then the pressure
begins to drop with time uniformly throughout the reserveir and the flow rate
becores stabilized. The calculated time to reach stabilized flow ranges from 1.8
ye¢ars for Cities JG Statci#l to 33 years for Irish Hillg KW State #2. The average
time was dotermined to be 10.7 years.

The forrmula for the length of time reguired to reach stabilized, or pseudo-

stcady state, flow is

2
1136 ¢ uct T

k




t = time to stabilize (hours) ‘ n

¢ = porosity of pay zone {fraction)
u = viscosity of gas (centipoises)
c, = total compressibility of the rock - fluid system (psi-l)
Y = radius to reservoir bdﬁbéat& {feet)
k = permeability (millidarcys)
In the calculation, the porosity (¢) was taken from the electric logs and
the viscosity (u) was determined from the composition of the produced gas.
Since the gas is so much more compressible than the rock or the water, the com-
pressibilities of the rock and the water were ignored and the total compressibility

was taken as the compressibility of the gas times the gas saturation (C =8 C ).
T g g

The compressibility of the gas was determined from 1ts composition while the

' ‘ui\

r
gas saturatlon came from the electric logs. The drainage area was assumed to nmt',)»tk

Te—

—_— - o4 »W; &
equal the 320-acre proratlon unit and the radius was set 5/3;96;?eet for a

o

320-acre circle. The permeability of the formation was calculated from the ///

\\\\giéssure buildup data as described above. The idea of a time to reachvstab' Tzed

flow was introduced here because it follows naturally from the calculation of
the formation permeability. We will discuss stabilized flow in nore detail after

all the data on permeability have been presented.

EXHIBIT NO. 13

-
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permcability of actual cored sections of Permo-Penn rock in the laboratory. The
only core data available comes from the Murphy NW Federal #1! well marked with a
square in Exhibit No. 2. A log of the Permo-Penn interval ir the Murphy well
appears in Exhibit No. 5 (Well 6), and Exhibit No. 13 shows the permeabflities
measured by Core Laboratories for the 72 feel of core recovered. Special tests
were run on 16 samples from the Murphy core to evaluate the effects of overburden

pressure on the core samples in order to dectermine a representative value for the

insitu reservoir permeability. Koutine core analyses arc normally run with &
confining or overburden pressurc of only 200 psi. Thcégycrburden pressure within
Juae e v L }_///é/.', /

the Permo-Penn formation is really ahout 3300 psi and spocial core tests were
regquired in order to correct the xresults of routine core analyses for the effect

of the actual overburden pressure., The results of Lhrro iPCC]dl tests, performed

/f/,f:_/_:" Nz //( Ll J/ /t ot A / // 1

méﬁf//ﬂ ."/w (A




at an overburden pressure-of 3300 psi, are listed in the last columns of Exhibit

No. 13. /

/

3 - : /
EXHIBIT NO. 14 [,/ o

!

’ !

‘Exhibit No. 14 shows the correlation that was developed between routine

permeability at 200 psi overburden pressure and insitu permeability at actual

overburden pressure of 3300 nsi. Data from the petroleum literature was used to

help define the relationship since there.are relatively few data points available
for the Murphy core. The dashed line in Exhibit No. 14 is a correlation developed
by F. 0. Jones and W. W. Owens of Amoco Production Comwany for rocks where over-
burden pressure has a minimum effect on permeability. This Amoco research work
was reported in the Journal of Petroleum Technology in September of 1980 (pages
1631-1640). The solid line in Exhibit No. 14 was drawn parallel to the dashed
line in order to better fit the actual data points for the Murphy core. Then

this solid line was used to convert the routine permeability values into insitu

permeabilities at 3300 psi overburden pressure.
EXHIBIT NO. 15

Exhibit No. 15 tabulates the permeakilities of the ccre material from the
Permo-Penn pay section in the Murphy NW Federal #1. Those sections of the interval
that the electric log condemned as non-productive are omitted. The average
routine permeability for the Murphy well is 0.116 millidarcy. It happens that
the insitu permeebility corrected for overburden pressure from core data (Exhibit
No. 15) and the insitu permeability from buildup data (Exhibit No. 12) are both
0.035 millidarcy for Murphy NW Federal #1. The Murphy well can be considered a
typical well since its insitu permeability of 0.035 millidarcy %s very close to
the average 0.031 millidarcy for the ten wells in Exhibit No. 12.

T™wo standard types of peixmeability data have been presented. The averaage
insitu permeability from drill stem test data is 0.031 millidarcy. The average
insitu permeability from available core data is 0.035 millidarcy. Both types of
engincering data indicate that the permeability of the designated Permo-Penn pay

section is confortably below 0.1 millidarcy.

6




EXHIBIT NO. 16

. ~

Data on flow rates before stimulation are'hot available for the vast majority
of the wells that produce from the designated Permo-Penn formqtion. Natural flow.
rates are so low that they are routinely neither mcasured nor recorded. The normal
completion pro;edure has been to ;;rforate and immediately treat the well. We
recall that nearly all these wells were completed before there existed a tight
gas designation. In the absence of data on natural flow rates, we propose to
use production data for the stimulated wells at a time in their life when the
production rates are approaching stabilized values. Exhibit No. 12 showed that
the time to reach a stabilized rate varied form 1.8 to 33 years and averaged 10.7
years. Thus, actual flow rates measured two years into the lives of the Permo-Penn
wells will be either near stabilized rates or considerably higher than stabilized
rates. Exhibit No. 16 shows actual production rates for the 24th calender month
in the producing lives of the wells that are producing from the designated Permo-
Penn formation. Oniy 34 of the 50 wells have been producing for two years or
longer. The average rate of gas production for these 34 wells is 144 thousand
cubic feet per day and the average rate of oil production is 0.6 barrels of oil
rer day. The gas rates vary from 1 to 655 thousand cubic feet per day and only
two wells produced over 30C {thousand cubic feet per day. The cil rates vary from
zero to 4.1 barrels of o0il per day after two years. Only one well produced over
2.0 barrels of o0il per day and no well produced as m h as five karrels of oil per
day in the Z4th month after it began produciiorn.

The FERC guidelines require that the gas flow rate be measured against atmos-
pheric pressure. The average flow rate of 144 !Mcf/I} calculated above for stimulated

wells was measured against pipeline pressures of 150 to 300 pgsi.  The corresponding

flow rate at one atmosphere is given by the equation

2 2
r_ - P R
q (1 atm) =9 (actual) x f s (1 atm)
2 2
P P
f - s (actual)
whe ¢
P, = rvservoir pressure (2294 psia on average)
P (1 atm) = bottom-hole flowing pressure corresponding to one atmosphere
(;
at surface (15 psia)
P (actual) = actual bottom-hole flowing pressure (292 psin on average).
s




Then

_ 2 2
Q1 atm) = 144 Mcf/D x 2294 - 15 _ 440 yoesp

2204 - 2922

is an estimate of the average stabilized production rate against atmospheric
pressure based on data from stimulated wells.

The rates in Exhibit No. 16 are maximum values since all data applies to
stimulated wells and since many of the wells have not actually stabilized. Thus,
the average gas production rate is about 146 thousand cubic feet per day or less
and the maximum o0il production rate is about 4.1 barrels of oil per déy or less

under stabilized non-stimulated conditions.

FORMATION WATER SANDS

The classificaiton of the designated Permo-Penn formation as a tight gas
sand in the proposed area will not cause problems with respect to formation water
sands. All of the area proposed for tight gas sand designation lies within the
Roswell Artesian Water Basin as established by the New Mexico State Engineer. The
Roswell Artesian Water Basin is a main source of fresh water for Chaves County
and northern Eddy Céunty. Requlations governing the drilling of o0il and gas wells
wichin the Basin are enforced by the New Mexico Oil Conscrvation Division in order
to protect the fresh water formations. These regulations require that a water
protection casing string be set and cemented through the fresh-water-bearing strata.
The base of the Artesian aquifer lies at a depth of albout 1000 feet at the north
end of the vroposed area and at a depth of about 1400 feet at the south end. 1In a
typical casing program, conductor pipe is set at a depth of 300 to 400 feet and
cement is circulated to surface in order to protect the shallow fresh water. Then,
an intermediate string of casing is set about a hundred feet below the basce of the
Artesian aquifer at a depth of 1100 to 1500 feet. Cement is circulated to surfiacc
hzhind the intermediate string to protect tne Artesian aquifer. The proiduciion
cacing is set at the total depth of the well (usually in the Morrow form;tion) and
cemented with 400 to 1000 sacks of cement. This provides a cement shield approx-

imately 1000 feet above the top of the Permo-rPenn formation. The application to

drill and the casing program for ecach individual well must be approved by the Now




- Mexico 0Oil Conservation Division and the United State Geological Survey for wells

on federal langds.
EXHIBIT NO. 17

Exhibit No. 17 summarizes the engineering daté that has been presented on B
the designated Permo-Penn formation. The average insitu reservoir permeability,
determined by two standard methods, averages less than the allowed 0.1 millidarcy.

.z r%ue average stabilized flow rate for gas is below the maximum’allowed daily rate

of 188 thousand cubic feet per day. Lastly, no well produces as much as five

barrels of oil per day under stabilized conditions.




NFOCD Case 7382
Exhibit No. 9

Page -1-
WELLS PENETRATING CISCO PORTION OF PERMO-PENN
Eddy County, New Mexico
1-1-81
TOWNSHIP 175 RANGE 24E
Location Spud Total production (Mcf)
well N~-S E-W Sec. Operator Date Depth Field To 1-1-81
Divide Fed. JW #1 1980S 1980W 4 Yates 07--31-76 7160 Undesignated WoliIcawp . 28,851
Hagstrom #1 19828 1992w 8 Beard 01-23-78 7200 High Hope Atoka, East 43,981
Federal U #1 1980S 1%80W 9 Socony & 02-14-65 8200 D &A -
Mobil
Hanlad #1 1980N 660w 17 Beard 07-08-~78 7220 High Hope Atoka, Bast 30,724
High Hope Abo, East 17,184
McCaw #1 " 1980N 1980E 18 Beard 06-13-78 7140 High Hope Atoka, East 115,246
Niles KA #1 660S 1980W 24 Yates "10~20~78 8186 Undesignated Wolfcamp 59,426
Federal GR #1 20501 660E - 25 Yates 10-31-76 8200 Eagle Creek Strawn 54,736
Eagle Creek Permo-Penn 2,342
Cass North #1 6608 1980E 29 Pubco 02-11-72 8900 P &A -
Mesa Federal #1 19808 1980w 30 Estroil 08-28-74 7700 D & A ——-
Catclaw ST #1 1980N 1980E 31 Mesa 11-16-78 7675 Gophexr Ako 22,850
Marathon ST #1 660N 660E 33 Carper 02-15-64 7020 P &A -
State DF #1 660N 660W 35 Yates 10~15-63 8269 Undesignated Abo 55,860
Pubco No. ST #1 1980S 1650E 36 Yates 05-16-80 8370 Eagle Creck Permo~Penn 530




TOWNSHIP 175 RANGE 25E

Well

Eagle Federal #1
Sasha CA Fed #1
Artesia Airport CF #2
Artesia Airport CF #1
Jackson AT #9
Achen-Frey DM #3
Federal BZ #12

Jackson Estate BY #9
Mitchell IN #2
Jackson GM #1

City of Artesia EQ #1

Jackson EM #1
Flint #1
Flint #2

Gossett EU #1

Ingram Jackson 3Y #7
Morley EW #1
Federal BZ #16

Location

N-S E-W Sec,
1980N 1980E 8
3308 1750E 9
16508 860E 10
3308 990w 11
6608 660W 13
660S 1980W 13
19808 1980W 21
19808 990W 22
2030s 660E 23
660S 1650w 24
16508 1980E 24
660S 1980E 25
1980Ss 660W 25
660§ 2310W 25
16508 1980w 26
1980N 1980E 25
660s 660E 27
1980N 660E 28 °

WELLS PENETRATING CISCO PORTION OF PERMO-PENN

Operator

Pubco

Yates

Yates

Yates

Yates
Yates

Yatesg

Yates
Yates
Yates

Yates

Yates
Western

Western

Yates

Yates
Yates

Yates

Spud
Date

03-08-72
07-31-73
10-12-74
11-02-71
£ -30-79
05-10~-74
09-12-75

02-09-80
08-09-77
08-27-76
08-16-75

06-15-75
02-04-74
06~13-75

09-18-~75

01-19-79
01-15-76
09-29-76

Eddy County, New Mexico
1-1-81

Total
Depth
7840
7950
8080
8099
8400
8430
8180

8295
9500
8383
8406

8530
8507
10243

8420

8430
8443
8302

P & A
P & A
D & A
Eagle
Eagle
Eagle

Eagle
Ezgle

Ezgle
Eegle
Eégle

Eagle
Eigle

Eagle
Eagle

Eagle
Eagle

Eagle
Eagle

Eiagle
Eagle
Eagle

Field
Creek Atoka
Creek Atoka-Morrow,
Creck San Andres
Creek Strawn
Creek Permo-Penn
Creek Atoka-Morrow,
Creek Atoka~Morrow,
Creek Atoka-Morrow,
Creeck Atoka-Morrow,
Creek Permo-Penn
Creek Atoka-Morrow,
Creck Pexrmo-Penn
Creck Atoka-Morrow,
Creek Permo-Penn
Creek Strawn
Creek Permo-Penn
Creek Atoka-Morrow,
Creek Permo Penn
Creek San Andres

East

East
East
East

East

East

East

East

NMOCD Case
Exhibit Yo.
Page =2-

’
[y

Producticn

To 1-1-81

7352
S

¥ers)

471,878
108,453
6,097

175,000

7,704

BO

BO
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NMCCD 7352
‘ Exhibit No. 9
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WELLS PENETRATING CISCO PORTION OF PERMO-PENN
Eddy County, New Mexico

1-1-81
TCWNSHIP 175 RANGE 2SE
Location Sr.ad Total Production (Mci)

well N-S E-W Sec. Operator Date Depth Ficla To 1-31-51
Gable FV #1 1980N  6GUE 29 Yates 03-24~76 8190 Eayle Creek Permo-Penn 67,314
Federal CR #1 6608 660w 29 Yates ©7-31-73 8340 Richard Xnob Atoka-Morrow 85,563
. Eajyle Creek Strawn 4,018
' Eagle CrccKk Permo-Penn 144,538
Federal EF #2 . 19808 660W 31 . Yates 03-07-80 8440 Rizhard Xnob Atoka~Morrow 2,744
Eagle Creex Permo-Penn 3,230

f
State CY #1 19805 1980W 32 Yates 11-26-73 8330 Richard XKnob Atoxa-Morrow 56,0663
) Eagle Creek Strawn 29.310
Eagle Creeik Permo-Penn 131,358
Federal GC #1 6608 660E 32 Yates : 06-07-76 8400 Richard Knob Atoka-Morrow 53,785
_ Eagle Creeix Strawn 33,955
Eagle Creex Permo-Penn 95,579
Federal CR #4 19808 1980W 33 Yates 12-26-78 8476 Richard Knob Atcka-Morrcw 86,793
Sowers FE #1 1980N 660W 34 Yates 11-14-75 8515 Eagle Creek Permo=-Penn 175,891
Manseau EK #1 660N 1380E 35 Yates 05-21-75 8455 ‘Eagle Creek Strawn 179,660
Eagle Creek Pecrmo-Penn 110,cG4
Powell DG #1 6608 1980E 35 Yates 06-14-74 8700 Atoka Morrow, West 45,490
Eagle Creek Permo-Penn 175,839
Arco EC ST #1 660N 2310E 36 Yates 03-20-75 8678 Eegle Creek Atoka-Morrow, Fas 4,668,7.8
Ezagle Creex Strawn 46,723
Eagle Crcek Permo-Penn 73,798
Arco EC ST #2 198L3 1100E 36 Yates 10~16-75 8590 Ezgle Creek Strawn 321,680

* NO 1980 PRODUCTION
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) NMCCD Case 7352
J Exnibit No. 9
Pige -4-
WELLS PENETRATING CISCO PORTION OF PERMO-PENN
Eddy County, New Mexico
1-1-81
TOWNSHIP 17 S, RANGE 26
Location Spud Total Production (Mcf)
Well N-5 - E-W Sec, Operator Date Depth Field To 1-1~-€1
' Haldeman DA #1 660 S 2040 W 3 Yates 12-29-73 8420 P & A -
Bowman NA #1 1980 s 1980 W 4 Yates 03-29-80 8200 Wildcat Canyon 146 B8O
State CK #1 660 N 2180 W 4 Yates 06-03-66 8150 POW Morrow 858,242
SNY %1 1650 N 2310 ¥ 5 Hondo 07-03-75 8053 D& A -—
Coll LD #1 660 S 660 E 9 Yates 06~14-80 8480 P %A -——
Bolton CU #1 660 N 2180 E 9 Yates 08-02-73 9040 D & A -
Haires #1 760 s 1980 E 11 Coquina 01-29-74 8800 Undesignated Morrow 25,594%
Holt DL #1 1980 N 1980 W 12 Yates 05-19-74 8960 D & A -~
Holden DE #1 1980 s 1980 E 12 Yates 11-13-71 9000 Riverside Atoka 248,915
Haldeman QU #1 1980 § 1980 W 14 Yates 12-13-80 8734 P & A -
Blaine %1 660 N 1980 E 14 Coquina 04-09-74 8803 D & A J—
Bunter FL #1 1980 N 1940 W 15 Yates 02-26-76 8597 Kennedy Farms Morrow 110,485
Caffal FD #1 660 S 1980 E 15 Yates 12-15-75 8670 Kennedy Farms Atoka 22,353%
. Kennedy Farms Upper Penn 87,068
Armstrong KS ST #1 1980 § 560 E 16 Yates 03-06-~79 8580 Kennedy Farms Morrow 802,688
John ST #1 2180 § 2180 E . 16 Coquina 05-15-74 8669 D& A ——-
Hombaker HW #1 510 S 1680 E 20 Arco 06-20-66 8755 D& A -—
Siegenthaler 1S #1 1980 § 660 E 21 Yates 11-07~77 8670 Kennedy Farms Morrow 879,061
. Kennedy Farms Atoka 37,384
Siegenthaler IS #2 1460 8 1980 W 21 Yates 02-14-78 8627 Kannedy Farms Upper Penn 20,255
Tcna Brown GO #1 835 N 1980 W 22 Yates 12-10-76 8725 Kennedy Farms Morrow 1,168,104




TONNSHIP 178

well

Tidwell ED #1

KD #1

Berry Ec #1

Sweet Yates FM #1
Hnulik EJ #1

Glenn Farmer #1
JH Ansley #1

Big 3uck Pounds #1
Johnson JT

Martin #1

Nellor EO #1
Caskey EV #1

Goat Roper LP #1
Haldeman EN #1
Patterson EL #1
Patterson EL #2
Kennedy JQ #1

Kennedy Farms #1

KANGE 26E

R ——————————————————S

WELLS PENETRATING CISCO PORTION OF PERMO-PENN
Eddy County, New Mexico

Location
N-S E-W Sec.
990 s 660 E 22
660 § 1980 E 23
990 S 990 W 23
1380 N 1980 E . 25
1315 N 660 W 26
1980 5 1980 W 26
660 N 660 E 27
1980 § 660 E 27
2016 N 660 E 28
1980 s 660 W 29
1980 N 660 W 30
660 § 1400 W 30
1130 8 1300 E 30
1980 N 660 W 31
880 S 660 W 31
660 S 2310 W 31
2510 N 660 E 33
J980 N 2310 W 34

OmmnmﬁOH

Yates

Antweil
Yates
Yates

Yates

Sun Texas
Sun Texas
Hanson
Yates
Maddox
Yates

Yates

Yates
Yates
Yates
Yates

Yates

Hanson

1-1-81

Spud
Date

01-19-75

12-20-78
02-21-75
02-17-76
06-11-75

06-24-77
11-24-74
05-22-74
07-25-78
02-10-77
01-15-76
11-19-75

02-08-80
07-12-75
08-15-75
12-28-78
05-22~78

07-11-73

Total
Denth

8830

8880
8807
8997
8850

8881
8806
8821
8732
8600
8477
8570

8610
8595
8640
8942
8732

8860

Field
Kennedy Farms Morrow
Kennedy Farms Atoka
D & A
Kennedy Farms Morrow
Kennedy Farms Atoka
Kennedy Farms Morrow
Kennedy Farms Atoka
Kennedy Farms Morrow
Kennedy Farms Morrow
Kennedy Farms Morrow
Kennedy Farms Upper Penn
P & A
D & A
Eagle Creck Atoka-Morrow,

Eagle Creek
Eagle Creck
Eagle Creek
Eagle Creek

Eagle Creek

Strawn
Atoka-Morrow,
Atoka-Morrow,
Strawn

Atoka=-Mcrrow,

Kennedy Farms Morxow
Kennedy Farnns Upper Penn

Kennedy Farms Morrow

East

East

East

East

NMOCD Case 7352
Exnibit No. 9
Page =5-

39,59z*

1,102,752
6le,312

1,522,461
17,139%

43,8%¢
1,228,506
399,106
91,170

O Oy N
(ST I V)
a Is
ot
=M

e}
O
Iy

(93
~J
~
O
o
(€8]

[
~
o O ® ¥ ¥
o
Ut
W
Ch
O

o
2]
~
<
'
to

oy
W (0
W O
DS EERVERS |

o2y
wm

—
el
w
N
(83




NMCCD Case 7252
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rage -6-
WELLS PENETRATING CISCO PORTION OF PERMO-PENN
Eddy Countv, New Mexico
1~-1-81
TORNSHIP 178 RANGE 26E
Location So»ud Total Production [Mcf)

rell N-§ ' E-W Sec. Operacor Date Depth Ficld To 1-1-81
Clyde Guy #X , - 1980 M 660 E 34 Hanson 06-29-74 8975 D& A -—=
Marjorie Naylor 990 S 1650 E 35 Fasken 03~14-75 9056 D & A ===
Blevins IK #1 960 N 690 W 35 Yates 09~13-77 8925 Keanedy Farms Morrow 253,003
: Bradshaw IY #1 660 S 660 w - 35 Yates 01--25-78 8992 D & A -—
'Big Boggy ST #1X , 990 § 2080 E 36 HEYCO 01-27-77 9185 D& A -—

* NO 1980 PRODUCTION




NMOCD Case 7352
WELLS PENETRATING CISCO PORTION OF PERMO-PENN : Exhibit YNo. 9
Eddy County, New Mexico rage ~7-
1-1-81
TOWNSHIP 185 RANGE 24E
Location Spud Total Production (MeI)
Well N-S E~-W Sec. Operator Date Depth , Fiela To 1-1-81
Federal CH #2 ' 12E0N 1980W 1 Yates 10-26-73 8376 TA . -
Spearman KQ #1 1980S 1980W 13 Yates 03-05--80 8800 Richard Knob Atoka-Morrcw 62,707
Cities JG ST #1 6608 660E 13 Yates 10-28-78 8900 Indesignated Mississippian 43,844
Penasco Druw Permo-Penn 11,785
Anderson ST CS #1-Y 1980N 18C0E 14 Yates 03-15-¢8 7160 Peanasco Draw Permo-Penn 206,55¢C
Federal J #1 6608 660w 21 Midwest 09~11-70 8750 P &A A -—
State HZ #1 ‘ 1980N 1980E 22 Yates 05-03-77 8536 Undesignated Ciscc NCL
Weed ST #1 1980N 1880W 24 Mesa 08-06-78 8524 D & A -——
Lincoln ST #1 ‘ 2030N  660E 24 Mesa 03-17-78 8636 Penasco Draw Morrow 395,543
State JM #1 660N 660E 25 Yates 10-29-78 9016 Penasco Draw Morrow 2,151
Penasco Draw Permo-Penn 119,995
Cass ST #1 19805 198CW 25 Pubco 05-26-72 8770 D& A -
Four Mile ST #1 6605 1980E 26 Mesa 12-09-79 8744 Undesignated Group 3 1,235 EBO
Federal AR #1 660S 660E 27 Yates 08-28-61 867z Undesignated Group 1 530 =0
Maralo ST #] 660N 1980W 28 Estroil 09~15-75 8540 P &A -
State 32 #1 19808 660E 32 Maddox 04-01-78 38565 Antelope Sink Morrow 61,178%
State GP #1 1980N 198QE 33 Amoco 02-11-79 8880 D &A -——
Eddy 35 #1 1980N 1980E 35 Gulf ‘ ' 11-07-79 8974 Undesignated Group 1 2,392 BO
Rio ST #1 19808 1980W 36 Mesa _ 03-13-79 8935 Penasco Draw Morrow 399,590
Rio ST #2 19808 1980E 36 Mesa - 06-09~79 8955 Penasco Draw Morrow 1,538,8¢C8

* NO 1980 PRODUCTION




TOWNSHIP 185 RANGE 25E

well

Superior Fed. #1
Superior Fed. #2
Johnson #1

Murphy NW #1
Morris MC %1
Griffin JJ #1
Pipkin HE #1
Grynbarg A Fed. 31

Federal AB #2

Federal EF #1

Federal CX #1
Federal CX #2
Federal CX #3
' Federal CZ #l

Yates Fed B #7
Jchnson #1
Clancy #1
Hoffman #1

Hare #1
Pennzoil 13 Fed. #1

Location
N-§ E-W Sec.
19808 1980E 1
19808 1980W 1
20808  660E 2
19805 1980W 3
1980N 1980E 3
1650N 1980W 4
660S  6€0W 4
60N 1980E 5
660S 1980E 5
660S 1980E 6
1980N 660 7
1980S  560W 7
19808 2310W 7
660N 1980E 8
660S 19BOE 9
1980N  660E 10
660S 1980E 11
660N 1980E 11
660S 660E 12
6608 1980E 13

WELLS PENETRATING CISCO PORTION OF PERMO-PENN
Eddy County, New Mexico

mmmMmﬂON

Coquina
Coquina
Superior
Yates
Yates
Yates

Yates

Gulf

Yates

Yates

Yates
Yates
Yates

Yates

Amoco
Amoco
Coquina
Coquina
Coquina

Fasken

1-1-81

Spud
Date

06-26-73
12-06~73
09--06-73
11-10-80
10-26-79
02-28-78
02-17-77
10-21-77

10-14-77

04-23~75

09-22-73
07-12-77
02-16-79
12-29-73

05-04-78
01-28~78
03-23-73
08--18-73
04-12-74
07-08-71

Total

Depth

8700
8677
8650
8630
8630
8500
8560
8400

8555

8413

8625
8417
8750
8671

8700
8700
8700
8635
8871
8920

ricld

Atoka Morrow, West

Atoka Morrow, Wes’

Atoka Morrow, West
Richard Xnob Atoka-Morrow
Fagle Creeck Permo-~Penn
Eagle Creek Permo-Penn
Fagle Creek Permo-Penn

Fichard Xnob Atoka-Morrow
flagle Creek Fermo-Penn

Bichard KXnob Atoxa-Morrow
Lagle Crecx Permo-Penn

Richard Knob Atcka-orrow
agle Creek Permo~FPonn
Lagle Creek Permo-~Penn
fagle Creck Permo-Penn
iZagle Creek DPermo-~Penn

Richard Knob aAtoka-Morrow
Zagle Creek Permo-~Penn

D& A

Atoka Morrow, West
atoka Cisco, West
P&aA

Atoka Morrow, West

Atoka Morrow, West

NMOCD Case 7

3
Exnibit No. @
ﬁnw@@ -8-

Production (McIi)
To 1-1-31




Cd

WELLS PENETRATING CISCO PORTION OF PERMO-PENN zzmﬂm.owmc 7352
Eddy County, New Mexico Exhibit No. S

1-1-81 rage -9-
TOWNSHIP 18S RANGE 2SE
Location . Spud Total Production (Mci)
well N-§ E-W Sec. Operator Date Depth Field To 1-1-31
Vandiver =1 ] 1980N 1980w 13 Pennzoil 09-08-69 8859 Atoka Morrow, West 44,1557
Vandiver #2 1980N 660E 13 Brunson 05-26-73 8912 Atoka Morrow, West ) 4569,510%*
Five Mile Unit #1 198CN 6€0E 14 Coguina 12-05-72 8790 Atoka Cisco, West L 125
Upham K} #1 19805 1980w 14 Yates 02-03-79 8880 Atoka Morrow, West 144,057
Four Dinkus GV #1 G60S 1980E 16 ) Yates 02-11-77 8810 D & A -
Four Dinkus IE ST #1 1980s 1680E 17 Yates 06-07-77 8700 D & A -—-
Eddy GX 5T #1 860S 2310E 18 | Gulf 04-08~78 8680 Penasco Draw Permo-Penn 172,924
Gulf KC ST %1 660N 1980w 18 . Yates 11-26-78 8800 - Richard Knob Atoka-Morrow 813,113
£ddy GK ST #1 19808 660E 19 Gulf 09~16-77 8825 Penasco Draw Morrow 707,827
Eddy GK ST #2 2310N 1980W 19 Gulf 11-25-77 8708 Penasco Draw Morrow 765,552
Penasco #1 660S 1980E 20 Antweil 03-30-77 8830 Penasco Draw Morrow 4,525,487
La Cama #1 1980N 1980w 20 Yates 09-11-77 8700 Penasco Draw Permo-Penn 463,762
Federal AB #5 1980s 660W 21 Yates 03-11-78 8894 Fenasco Draw Atoka 3,253
Urdesignated Upper Penn 1,623%
Penasco Draw Pexrmo-Penn 13,871
No. Penasco MG #1 660S 660E 23 Yates 01~19-80 9040 P &A —-—
Brown-Yates #1 1650s mmom,. 24 Fasken 12-20-70 9000 At.oka Morrow, West 10,308,027
Linck #1 | 1980S 1980W 24 Read & Bates 11-03-71 9050 D& A -—-
Ki-_:.aid BI #2 600N  620E 25 Yates 10-16-72 9029 D & A —-———
Yates AS #2 2310s 990w 25 Yates 03-03~67 5917 Penasco Drzw SA Yeso 41,13C =0
Hornbaker BA #2 1980N O60E 25 Yates 03-15-72 9150 Penasco Draw SA Yeso 11,263 B0
vederal AY #2 1490N 1650w 25 Yates 03-24-71 9060 Panasco Draw SA Yeso 29,017 BO
Scout EH #2 19808 660E 27 . Yates 07-11-75 9C90 Penasco Draw Atoka 34,871~%

Scout EH #4 1980s 660w 27 Yates 08-19~-79 9063 Penasco Draw Morrow 11,404




I

TOWNSHIP 185 RANGE 25E

Well

Dinkus #1

Rio %1

Federal AB #4
Penasco ST #1
Penasco IW %1
Lone Tree %1
State BI %1
Scout EH Fed. #3
Rio Penasco JX #1
Gushwa DR %1
Gushwa DR #3
Eddy ST AC #1

Kincaid Q #)

* NO 1980 PRODUCTION

Location

N-S E-W Sec.
19808 1980W 28
1980N  1980E 29
660N 1980E 30
19808 1980E 30
19808 1980E 31
660N  1980W 32
1980N  1980W 33
660N  1980E 34
6605 1980W 35
1980N 660W 35
1980N 1980W 35
19808 660W 36
9908 1980E 36

WELLS PENETPATING CISCO PORTION OF PERMO-PENN

Ommﬂmﬂﬁﬂ

Antweill

Antweil
Yates
Mesa
Yates
Sennett
Scoggins
Yates
Yates
Yates
Yates

Gulf

Monsanto

Eddy County, New Mexico

1-1-81

Spud Total

Date Depth Figld
08-13-76 9034 Undesignated Morrow

Undesignated Atoka

06-02-77 8868 Penasco Draw Morrow
02-11-78 88060 Penasco Draw Morrow
06-06-78 8850 Penasco Draw Permo-Penn
07-04-77 8973 Penasco Draw SA Yeso
08-10-77 8915 Penasco Draw Moxrrow
08-06-67 10130 P & A
12-08~73 9150 Penasco Draw SA Yeso
08-16-78 9265 Boyd Morrow
11-05-73 9220 Penasco Draw SA Yeso
09-23-80 9160 Boyd Morrow
12-31-58 9283 P &aA
04-30-65 9303 Dsa

o)

115
-

¢4l
O



NMOCD Case 7382
Exhibit No. 9
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WELLS PENETRATING CISCO PORTION OF PERMO-PENN
Eddy County, New Mexico
1-1-81
TOWNSHIP 19S RANGE 23E
" Location Spud Total Production (McI)
well N-S E-W Sec. Operator Date Depth Field To 1-1-81
Red Tank #1 1980N 1980E 2 Green 08-25-72 8200 P & A -
South Hope ST #1 990S 1980E S _ Pubco 04-18-72 7792 P & A -—
Frank State #1 21308 660E 7 . Mesa 01-18-79 7700 Runyan Ranch Morrow 23,234
Runyan Ranch Abo S
Gardner State #1 19808 1980W 8 Mesa 10-09-78 7785 Runyan Ranch Morrow 714,223
Tres Amigos 19808 660W 9 McClellan 02-02-80 7921 Runyan Ranch Abo 6,031
Good Hope Unit #1 4608 810E 9 Sweeny 02-16-64 8122 P & A -—-
Tres Ranchos Unit #1 660S 660E 10 dagnolia 08-21-56 10034 TA -
Runyan Fed. ¥2 1980N 660E 18 Mesa 06-22-79 7796 Runyan Ranch Morrow 40,944
\ Siegrest ST #1 1980N 990E 25 Mesa 01-13-80 8660 Wildcat Wolfcamp NOL
Siegrest Draw Unit #1 1980N 1980W 28 Tom B:own 06-18-63 8695 P &A -
Siegrest Draw Unit #2 1650S 1650E 34 Tom Brown 03-12-64 8700 P &A -
W. Antelope Sirk Unit #1 19808 660E 35 Tom Brown 02-12-64 8790 P &A -




NMOCD Casce 7352

Exhibit No. 9

Page ~12-
WELLS PENETRATING CISCO PORTION OF PERMO-PENY
- Eddy County, New Mexico
1-1-81
TOWNSHIP 19S RANGE 24E
Location Spud Total Production (McI)
Vell N-S E-W Sec. Operator Date Depth Field To 1-1-8%
Federal Cw #1 7208 1830W 1 Yates 09~28-73 9321 Undesignated GP 2 RICHL RO
Fenasco Draw SA Yeso 15,439 20
SRC K2 ST #2 660N 1980E 1 Yates 09-14-79 9140 Tenasco Draw SA Yeso 6,083 BO
“mmﬂ KZ ST #6 660N 1980w 1 Yates 03-95-80 9200 I'enasco Draw Permo~-Penn 92,154
‘Irish Hills KW #2 1980N 1980E 2 Yates 06-04-80 9190 | Fenasco Draw Permo-Penn NOL
‘Lrate IL $1 1980N  1980E 3 Amoco 06-04-80 8967 Loyd Morrow NOL
Sullivan Fed #1 660S 660W 5 Superior 11-28-70 8615 Wildcat Morrow NOL
State DQ #] 2310N 860W 9 Yates 06-18~74 8830 D& A ---
Davis NC #1 ' 19805  660E 11 Yates 11-14-80 9300 Boyd@ Morrow NOL
Allison CQ Fed #2 , 1980S 660W 12 Yates 06-09-79 9260 Boyd Morrow 787,741
Irish Hills JE ST #1 1980N 1980E 12 Yates 12-03-78 9093 Boyd Morrow 9z8, 744
Allison CQ Fed #5 660N 1980W 13 Yates 01-25-80 9320 Boyd Morrow 8,931
Molly #1 990s 990E 13 Hanks 08-22~-76 8020 Dagger Draw U-P, North 2.594 =0
Allison CO Fed #3 660s 2310w 15 Yates 12-08-77 8931 Wildcat wolfcamp NOL
Antelope Sink Unit #1 1890N 2070E 18 Sun 07-08-63 8685 Antelope Sink Upper Penn 1,760,753
Yates Fed A #1 660N 660E 21 Anoco 03-08-78 8905 >& A -—-
Allison Fed CQ #1 660S  660E 22 yates 01-05-70 9200  doag Tank Morrow ’ 27,842
Jndesignated Abo 11,544~
Roden GD Fed #1 19808 660E 23 Yates 01-22=71 9152 Hoag Tank Morrow 198,805
Hoag Tank Strawn 170,012
Cone Fed #1 660N 660E 24 Arco 07-13-62 7950 Dagger Draw Upper Penn, North 4,1G08%
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WELLS PENETRATING CISCO PROTION OF FERMO-PENN
Eddy County, New Mexico
1-1-81
TOWNSHIP 195 FANGE 24E
Location Spud Total Production (Mcf)
Well N-S E-W Sec. Operator Date Depth Field 7o 1-1-81
Oakason NV #1 660S  2310E 27 Yates 08-23-80 9260 Hoag Tank Morrow NCL
CC Tank Unit #1 1980N 1980w 28 Yates 04-26-176 8947 $oay Strawn. West 5,091
Amoco Fed Q7T #1 1980N 1980W 29 Yates 12-31-80 8850 ¢iegrest Draw Atoka NCL
Siegrest JS ST #1 660N 1980w 30 Yates 05-31-78 9360 Siegrest Draw Morrow 431,837
Dee ST #1 1980s 1980E 36 Conoco 09~-18-76 9360 Cemetery Morrow 2,784,263
State CO #1 19808  1980W 36 Yates 06-27-73 9400 P &aA : -———
State CO #2 1850N 1980E 36 Yates 01-01-78 9427 Cemetary Atoka, North 113,098




NMOCD Case 7352
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WELLS PENETRATING CISCO PORTION OF PERMO-PENN
Eddy (ounty, New Merxico
1-1-81
TOWNSHIP 19S mwzmm 25E
" Location Spud Total Production (Mcf)
Well N-S E-W Sec. Operator Date Depth Field To 1-1-81
BH Matlock %l 6608 1980W 1 Pan Am 01-30-59 9400 D & A -
Alley =1 - 2080N 860W 1 Amoco 04~-25-80 9362 3oyd Morrow 76,682
X Rio Penasco KD #1 660S 1980W 2 Yates 04-06-80 9260 3oyd Morrow 857,227
Rio Penasco XD #2 1680N 19809 2 Yates 07-10-80 9300 3oyd Morrow 351,887
Feleral AX =1 1980s 660E 3 Yates 04-20-60 6100 Penasco Wolficamp 32,977 BO
Arco 3 rederal #1 1980N 1699W 3 Fasken 05-06-71 9222 D& A ———
Arco 4 Matlock #1 19808 1980E 4 Fasken 05~10-72 9235 Jndesignated Canon 1,600 BO
Mobil CI Federal #11 1980s 1980E 6 Yates 06-17-80 9360 Penasco Draw Morrow 27,7246
Trudy #1 1980s 1980E 7 Conoco 07-03-75 9095 Boyd Morrow 37,0458
Johnson BE #1 330N 330E a8 Yates 05~05-67 9222 Boyd Moxrow 343,642
Penasco Draw SA Yeso 4,375%80
John 9 Federal #1 1980s 1980w 9 Fasken 06-10-72 9320 Boyd Moxrow 2,109,711
hrco 9 Morrisoa #1 660N 1980E 9 Fasken 12-10-71 5250 Bovd Morrow 1,871,083
Boyd Cisco 155,902
Arco 10 Federal #1 1980s 1980E 10 Fasken 09«23-70 9292 Boyd Morrow 522,548%
Arco 10 Federal #2 1980N 1980E 10 Fasken 07-12-72 9293 Eoyd Morrow 2,622,187
Rio Penasco MF Federal #1 1980N 1980W 11 Yates 12-05-79 9363 Boyd Morrow 335,297
Federal 11 #1 19808 1980W 11 Cotton 08-18-79 9300 Boyd Morrow 13,835
Cotton MX Federal #1 810N 2180W 14 Yates 05-16-80 9480 Boyd Morrow 4,065




S T TR

NMCCD Case 7352
\ Exhibit No. 9

Page ~13-
WELLS PENETRATING CISCO PORTION OF PERMO-PENN
Eddy County, New Mexico
1-1~-81
TOWNSHIP 195 RANGE 25E
: Location Spud Total Production {Mci)
well N=~S E~W Sec. Operator Date Depth Field - To 1-1-2%
Boyd BN #1 1980N 660E 1% Yates 07-16-68 9420 Boyd Morrow 412,532
Osage-Boyd #1 1980N 660w 1% Hondo 09-29-74 9428 D & A -
Kincaid ST #1 2080N 1780w 16 Hanks 06-07-77 9354 Dagger Draw U~P, North T2,5595%E0
Boyd X #1 ’ 990N 990E 16 Coquina 03-11-74 9370 Boyd Morrow 52,871
Barbara Federal #3 1980N 1980w 17 Conoco 10-09~73 7905 Daggey Draw U--P, North 189,210 B0
Julie #1 1980N 990E 17 Conoco 07-20~76 8052 Dajger Draw U-P, North 65,425 B0
Barbara mmmmnmw #7 19808 1980E 17 Conoco 11-18-76 8054 Dagger Draw U-P, North ’ 31,182 EC
Barnara Federal #4 19808 660W 17 Conoco 12-12-75 8070 Daggexr Draw U~P, North 201,837 20
Barbara Federal #5 1980N 1980W 18 Hanks 04-~-12-76 9183 Dagger Draw U-P, North 14,331720
Barbara Federal #1 1980N 660E 18 Conoco 05~22-71 9040 Dagger Draw U-P, North 262,263 BD
Barhara Federal #6 1930s8 1980E 18 Conoco 06-20-~76 8170 Dagger Draw U-P, North =C
Barbara Federal #2 19808 1980W 18 Conoco 08-17-72 7954 Dagger Draw U~P, North ¢2,533 EO
Ross EG Federal #1 19808 1%80W 20 Yates 04-30~75 9450 Undesignated Mississippian 38,989
Undesignated Morrow 52,624
Osage #1 1930N 1980E 21 Coquina 07-12-73 9410 D & A
B & B #1 1980N 1980E 22 Antweil 04-01-78 9484 D&aA
Parino Com. #1 19808 660E 23 Amoco 11-07-79 9660 D &A
Aikman #1 660S 1980w 27 Cogquina 01-10-74 9544 D&&A
Ross IZ #1 1980N 1980w 28 Yates 03-11-78 9460 Cemetery Morrow

Cemetery Atoka, North




TOWNSHIP 19S5 RANGE 25E

Well

State K 6096 A #1
Dagger Draw #2

Dagger Draw #1

Foster Federal #1
Kathy Eyre Federal #1
Rlbert ST %1

Albert Federal #1
State K 6096 B #1
State B 31

Fan Canadian

Irami Federal Com. #1 ¢

Lakewood Unit #1
Gulf Federal #1

* NO 1980 PRODUCTION

Location
N-S E-W Sec.
660S 1980w 28
19698 629E 30
660N 660W 30
600s 1980w 31
660N meoz 31
1980N 1980W 32
660s 1980E 32
1650N  1980E 32
660N  1980E 33
1980N 1980W 34
660s 1980W 34
19808 660E 34
1980N 1980W 35

WELLS PENETRITING CISCO PORTIC.W OF PERMO-PENN
Eddy County, New Mexico

Operator

Getty
Hanks
Conoco
Monsanto
Conoco
Monsanto
Monsanto
Getty
Newbourne

Coquina

Huber
Stanolind
Hilliard

1-1-81

Spud
Date

02-21~75
10~-09-58
05-07-70
07-01-76
09-15-64
08~-23-77
11-05-76
10~23-75
01-15-74
10~25-73

03-14-74
09-25-52
01-30-74

Total
9410
368
7860
9420
9300
3628
9566
9450
mamw
9640

9500
10486
94335

Ficld

Cemetery Mcrrow

Jagger Draw U-P, North
Dagger Draw U-P, sorth
Cemetexry Morrow

Da¢;igexr Draw U~P, Noxth
D& A

Cemetery Mcrrow

D & A

Cemetery Atoka, North

Cemetery Mcrrow
Cemetery Atoka, North

D &A
D &A

Cemetery Mcrrow

KMOCP Case 7352
Exhibit No. 9

Page -16-
Production (¥ci)
To 1-1-61




TOWNSHIP 20S RANGE 21E

well

Government AJ #1

Deer Canyon Unit #1
Wildermhel #1

Big Sky #1

Crooked Canyon Fed B #1

Location
N-§ E-W Sec.
2310N  1980W 8
2180N 660W 14
1720s 920w 24
19805  1980E 29
1980N 990E 35

WELLS PENETRATING CISCO PORTION OF PERMO~-PENN

Operator
Cities
Hilliard
Wilson
Wilson

Exxon

Eddy County, New Mexico

1-1-81

Spud Total

Date . Depth Field
08~04-79 7968 Undesignated Morrow
10-21-73 8767 L & A
08-23-79 8700 D & A
03-13-73 7915 D& A
12-27-80 8200 D & A

zzonoommoqwmw
Exhibit No. 9
Page =-17-




s

TORUSHIP 208 RANGE 23E

Kewanee ST #1

Langley Fed #1

Xevin Wildernhel Fed #1
CC Tank Unit 1 #3
Buzzard Fed #1

Long Draw Unit #1

Xw Indian Basin #1-Y

* NO 1980 PRCDUCTICN

. Ve

WELLS PENETRATING CISCO PORTION OF PERMO-PENN

Lozation
N-S E-tv Sec.
660 N 660 W 2
990 N 1980 W 4
€06 N 1980 W 6
1650 § 1980 E 12
2310 s 1980 W 17
1880 s 860 E 25
2030 5 1980 W 28

Eddy

croerator
RS A

Sun

Beard 0il
Wilson

Y- tes
Mesa

Pan Am.

C. Dean

County, New Mexico

1-1-81

Spud
Datea

10-25-63
07-25-78
07-05-79
07-30-76
05-14-80
04-28-64
08-21-73

Total
Depth

8780
8430
€660
9080
8690
9396
8930

Cass Ranch Morrow
&
&

&

e = -

&

O U U U O

& A

Indian Bzsin Morrow, NW

NMOCD Case 7352

Exhibit No.
Page -18-

9




-

TOWNSHIP 20S RANGE 24E

Well

Lloyd Foster AN #1
Fuster FF #1

Cass Ranch Unit #1
Gulf Federal #1

cc

-3

anx Unit #4
Kix IT lom #1
State D #1
Foster #1

Monsanto Federal #1

.Foster Ranch #1

Penny Federal #1

Len Mayer #1

Federal Eokbs
Charolette McKay Fed #1
R. 3. Federal #1

Robin Federal #1

Vickie Federal #1
Huber 29 Federal #1
Long Box Unit #1

State AX #1

i

Location
N-3 E-W Sec.,
650N 660W 1
1930  1980E 1
1530N  1930W 3
1930N 1980w 6
18305  1980E 8
630S 990E 13
6605  1980W 16
21308  1980E 21
560N 660W 21
1650S  2220W 22
6€60S  1980W 23
€60N 1980w 24
660S 660E 24
1980N 660E 25
660N 1980W 25
1980N  1980W 26
1980N  1980E 26
20805  1980E 29
1980N 660E 30
660S 660E 32

Operator

Yates
Yates
LaRue
Allied
Yates
Yates
Mark
Newbourne
Carper
Hillard
Conoco
Monsanto
Western
Sun 0Oil
Coquina
Conoco
Conoco
Tesoro
Tnexco

Bell

a

1-1-81

Spud
Date

02-04-65
12-19-75
06-11-53
11-21-70
02-21-69
01-30~78
06~26-75
03-07-75
{ 05-16-60
" $3-14-68
04-17-71
06-24-77
11-29-49
12-13-79
06-14-75
03-11-71
07-01-71
09-10-73
07-30-~78
01-25-64

WELLS PENETRATING CISCO PORTION OF PERMO-PENN
Eddy County, New Mexico

Total

Depth

8240
9485
9950
9175
9275
9500
9100
9200
9290
9960
7936
9550
11580
9690
9810
7820
7820
9462
9375
9253

Field

Digger Draw Wolfcamp
Czmetery Morrow

Dagger Draw Atoka

D & A

Dagger Draw Morrow, West
D %A

D &A

Foster Ranch Morrow
L&A

L &A

Lagger Draw U-P, South
Cemetery Morrow

F & A

Undesignated Atoka

L& A

Dagger Draw U-P, South
Dagger Draw U-P, South
D &A

Wildcat Atoka

D &A

NMOCD Case 7352
Exhibit No. 9
Page -19-

Production (Mci)
To 1-1-81

5,643 BO

13,575
12,590 30
10,790 BO
NOL



NMOCD Case 7352
Exnibit No. 9
page -20-

WELLS PENETRATING CISCO PORTION OF PERMO-PENN

Eddy County, New Mexico

1-1-81
TOWNSHIP 20S RANGE 24E
‘, Location Spud Total Production (Mci)
Well N-S E~W Sec. Operator Date Depth Field To 1-1-81
State C #1 1980sS 1980w 32 Mark Prod. 01-17-75 9225 D & A -
Srmith Federal #1 16508 1650E 34 Standard 09-15-68 7845 D & A -
. of TX
Preston Fednral #1 19008 850w 35 Conoco 11-23-70 7800 LCagger Draw U-P, South 914 BO
Indian Hills ST #1 1650N 1980E 36 Texas O & G 03~19-78 9640 Cemetery Morrow 1,059,063
_ Indian Hills ST #2 6608 660E 36 Texas O & G 10-07-78 9947 Cemetery Morrow 34,207
v

* NO 1980 PRODUCTION




TOWNSHIP 203S RANGE 21E

Location
Well N-S E-W Sec.
El Pasc #1 9408 1980E 35
TOWNSHIP 204S RANGE 23E
Location
well N-8& E~W Sec.
Federal 34 #1 9908 990E 34

NMOCD Case 7352
Exhibit Yo. 9

rage -21-

WELLS PENETRATING CISCO PORTION OF PERMO-PENN
Eddy County, New Mexico
1-1-81

OmmeHOH

Yates

Operator

tandard TX

Spud
Date

01-31-74

Spud
Dete

10-09-65

Total
Depth

8920

Total
Depth

7736

Procduction (Mcf)

Field To 1-1-82
P & A -
Production (Mcf)
Field To 1-1-81
D& A




TRREE RS

TOWNSHIP 21S RANGE 21E

Well

hrmstrong Fed. #1

Fl Paso GS #1

Little Box Canyon Unit #4
Little Box Canyon Unit #2
Box Canyon Unit #2

Box Canyon GJ #1

Box Canyon #3
Huber I: #2

Huber IA #1

Texas Hill KM #1
Box Canyon #4 A
mwﬁcmw JI Federal #1
Federal 28 #1

Cities JH ST #1

* NO 1980 FRODUCTION

Location
N-S E-W Sec.
17808  1730E 9
19308  2080E 11
1980N  1950E 12
660S  1980E 12
2080N 1980w 13
21308  1650E 13
1980S 1980E 14
6605  1220E 15
2310N  1980E 15
183¢€N 91SE 21
660N  1980E 23
17808  1980E 23
1980N  1980E 28
2205N H60W 36

WELLS PENETRATING CISCO PORTION OF PERMO-PENN
Eddy County, New Mexico

Omm&mnOR

Wilson
Yates
Cities
Cities
Yates

Yates

Yates

Yates

Yates
Yates
Yates
Yates
Pennzoil

Yates

1~1-81

Spud
Date

04-23-73
11-27~76
11-02~-77
08-12-77
01-13-77
07~30~-76

06~02-77
07-18-177

11-21-77
08-30~77
12-23-77
05-04-78
08-14-69
03-18-78

Total
Depth
8300
8448
8320
8370
8595
8585

8450
3050

8125
7385
8400
8365
wwqo
8895

Field

P& A

Box Canyon Pexme-Pena

D &A

Little Box Canyon Morxow
Little Box Canyon Morxovw

Little Box Canyon Morrow
Box Canyon “ermo-Penn

Box Canyon Permo-Penn

Box Canyon Strawn
Box Canyon Permo-Penn

D & A
D& A
L0x Canyon Perme-Penn
Undesignated Circo

P & A

Box Canyon Permo-Penn

|AJ

zxoooﬂmmoqwmm
Exhibit No. 9
Page ~22-

Production (Mcf)
To 1-1-81




TOWNSHIP 21S

Well

NA4 Indian Basin #1
Federal HQ #1

Little Box Canyon #1

Stinking Draw #1

Searle ML Fed #1

NW Indian Basin #1

Stinking Draw Fed #1
“ Hilliard iE Fed #1
Hilliard BF Fed #1X
Burro Hills Unit #.
Loafer Draw B %1
Loafer Draw A #1
WIB Unit #1
Majors Fed #2-Y
Aryoyo Fed #2

RANGE 22E

Little Box Canyon #3B

e cation
N-S E-W Sec.
23108 2450W 2
9908 1980W 5
660N  1980E 7
16508 1980E 7
1383s 695E 10
19805 2030w 11
18855 2060W 12
1980N 660w 13
330N 2310w 14
1650N 630E 14
660S 1980E 16
1980N 860W 17
19808 1980E 17
2080N 860W 23
2080s 810E 23
660N 2280W 24

WELLS PENETRATING CISCO PORTION OF PERMO-~PENN
Eddy County, New Mexico

Operator

Moralo

Yates

Cities

Cities

Yates
Yates
Yates
Durham
Yates
Yates
Magiiolia
Cities
Cities
Gt. Western
Inexco

Pet. Dev.

1-1-81

Spud
Date

09-16-79
04-14-77

09-20-77
07-04-75

03-30-78
06-30-30
12-23-76
01-27-80
05-26~79
05-27-67
08-04-48
12-15-75
11-19-73
05-02-73
06-20-78
05-11-79

Total
Depth
930z
8679

8390
8350

9464
9330
9353
9710
9350
9350
11312
8591
8873
9463
9950
2300

Field

Undesignated Morrow

Little Box Canyon Atoka
Undesignated Canyon

Undesignated Cisco

Iittle Box Canyon MOorrow
Eox Canyon Permo-Penn '

D &A

D& A

D&A

D &A

Indian Basin Morrow, West
Indian Basin Morrow, West
> & A _
D &A

TA

D &A

Indian Basin Morrow, West

Indian Basin Morrow, West

T I S

NMOCD Case 7352
Exhibit No. 9

Page =23~

Production (cf)
To 1-1-81
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TOWNSHIP 21§ RANGE 22E

Well

lLoafer Draw A #1
Majors Fed #1
Arroyo Fed #1

Mahun Fed #1

Cleveland Reese A {1
Cleveland Reese #1-Y
Cleveland Reese B #1
Little Indian Basin ES #1

*NO 1580 PRCDUCTION

Location
N-S E-W Sec.
16508 1650E 24
19808 1980W 25
1980s 1980W 26
22508 786E 27
1880N 1980E 33
5706  1982W 33
19805  660W 34
660S  1980E 36

WELLS PENETRATING CISCO PORTION OF PERMO-PENN
Eddy County, New Mexico

Ommﬂ.m.ﬂOH.

Kerr-McGee
Inexco

Inexco

Pet. Dev.

Gt. Western
Gt., Western
Gt. Westexrn

Yates

Ve

1-1-81

Spud
Date

05-09-66
11-23-74
05-17-77

11-19-77
01-20-74

- 09-19-72

03-12-74
10-13-75

Total
Depth
7805
9100
9630

9550
9392
9742
9505
9521

Field
D uA
D & A

Loafer Draw Morrow
Loafer Draw Strawn

Undesigrated Wolfcamp
D &A

Rocky Arroyo Morrow
D&a

D &A

NMOCD Case 7352
Exhibit No. 9
Page -24-

Production (McI)
To 1-1-81

[




TOWNSHIP 22S RANGE 21E

well

Brainerd Fed. 10 #1
Continental Fed. #1
HW Bass Fed. #1

Box Canyon Unit #1

L ]
Location
N-& E-W Sec.
660N 1980E 1
660S 660E 1
470s 850E 5
660W 12

WELLS PENETRATING CISCO PORTION OF PERMO-Penn
Eddy County, New Mexico

Operator

Yates
Brainerd
Continental

Marathon

1-1-81

Spud
Date

11~09-77

06~20-53

07-10-51

08~29-63

Total
Depth

9089

10596

5889

9435

)

~
£

Field
30x Canyon Permo-Penn

J2&A

NMOCD Case 7352
Exhibit No. 2
Page -25-

Producticon (Mct)
To 1-1-81

W0

i

61,7




TOWNSHIP 22S RANGE 22E

Location

Well N-5 E-W Sec.
Cawley Draw #1 19808 1980E 3
Rocky Arroyo D #2 19805 660W 4
Cawley Draw #1 837N  2157E 4
Rocky Arroyo D #1 660S  2180E S
Rocky Arroyo E #1 1980N 2130E 7
Rocky Arroyo #1 1980  1980E 8
Rocky Arroyo C #1 1980N  1980W 8
Rocky Arroyo A #1 1980N 660W 9
Flanigan Fed. #1 20808 1980W 9
LA Federal #1 19808 660E 11
LA Federal #2 660N  1980W 12

* NO 1980 PRODUCTION

S Ll S

WELLS PENETRATING CISCO PORTION OF PERMO-PENN
Eddy County, New Mexico

Operator

Inman

El Paso

Gt. Western
El Paso

El Paso

El Paso

E1l Paso

El Paso
Summit
Inexco

Inexco

1-1-81

Spud
Date

N4-24-€"
02-25-74
03-18-73
11-02-73
02-27-73
08-27-71

10-06-73

12-28-71
04~07-76
10-04-78
03-26-79

Total
Depth
9515
9325
9456
9157
9258
9380

9225

2160
6200
9760
9650

P &A
Rocky
Rocky
Rocky
Rocky

Rocky
Rocky

Rocky
Rocky

D&A
D&a
D& A
D &A

Aryoyo
Arroyo
AYroyo
Arroyc

Arrovo
AXroyo

Arxroyo
Arroyo

Morrow
wolfcamp
Morrow
Wolfcanmp
Morrow
Canyon

e

NMCCD Case 7352
Exhibit No. ©
Page -26-

Production (Mcf)
To 1-1-81
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Well

Ancerson ST CS #1Y
Antelope Sink Unit #1
Arco EC State #1
Arco 9 Morrison #1
Box Canyon #3

Box Canyon #4A

Box Canyon GJ #1
Brainerd IO

Cities JG mnwﬂo #1
Cities JH ST #1

City of Artesia EQ #1
EAdy GX ST #1

El Paso GS #1

womnnmw AB #2

Location

14-185-24E

18-198-24E

36-175~25E

9-195-~25E

14-21S-21E

23-218~21E

13-21-21E

1-228-21E

13-185~24E

36~-21s~-21E

24~-175-25E

18-19S-25E

11-218-21E

5-188-25E

Operator
Yates
Sun
Yates
Fasken
Yates
<mdmm
Yates
Yates
Yates
Yates
Yates
Gulf

Yates

Yates

i Ken ot L e SO Shiatn gt o SeapY ek o

WELLS COMPLETED IN DESIGNATED PERMO-PENN INTIRVAL

EDDY COUNTY, NEW MEXICO

Field

Penasco Draw P-P
Antelope Sink U-P
Eagle Creek P-P
Boyd Cisco

Box Canyon P~P
Box Canyon P-P
Box Canyon P-P
Box Canyon P-P
Penasco Draw P-P
Box Canyon P-P
Eagle Creek p-P
Penasco Draw P-P

Box Canyon P-P

Eagle Creek P~P

JANUARY 1,

Spud
Date

03-15-68

07-08-63

03-20~75

12-10-71

06-02-77

12-23-77

07-30-76

11-09-77

10-28-78

03-18-78

08~16-75%

04-08-78

11-27-76

10-14-77

1981

RMCCD Case

7352

Exhibit No. 10
Pagc ~-1-

1930 1930 Cum Gas Cum O

Gas 01l to to
Completion Total Date of Rate rRate i-1-32 1-21-32

Interval Denth  1st Prod. Mcf /D BOPD (Mcf) (BE1.8)

6351-0388 7160 03--09-77 274 0.7 206580 675
6148-6366 8685 12-27-68 31 0.1 1760758 4273
6534-6692 8678 04-02-75 193 2.9 73798 348
7138-7200 9250 05-15-72 5 0.0 150902 674
6008-6034 8450 03-08-78 276 0.2 440316 1071
5886~6020 8400 03-16-78 761 0.9 1222185 2559
5754-6480 8585 08~15-73 14 0.1 2931 277
6212-6230 9089 02-07-78 49 0.0 61797 75
6564~-6619 8900 08-08-79 44 c.1 1175¢ 39
5851-6173 8895 06-06-79 155 0.1 1310142 140
6530-6600 8406 01-21=77 40 0.1 55974 117
6772-6818 8680 10-12-78 223 1.5 172623 143558
6080~6090 8448 05-23-77 last 91916 495

prod 10/79
6447~6632 8555 04~05-78 147 0.4 115552 527




well

Federal AB #5
Federal B2 #12
Federal CX #1
Federal CX #2
Federal CX #3
Fecderal CZ #1
Federal EF #1
Federal EF #2
Federal GC #1
rederal GR #1
Flint #%1

Flint #2

Gable FV #1
Gossett EU #1
Griffin JJ #1
Grynberg A mm& #1

Huber IA #2

Irish Hills KW #2

Location

Operator
21-18%8-25E Yates
21-178=-25E Yates

7-185-25E Yates
7-185-25E Yates
7-185-25E Yates
8-185-25E Yates
6-185-25E Yates
31-178-25E Yates
32-178-25E Yates
25-178-24E Yates
25-175~25E Western
25-178-25E Western
29-175-25E Yates
26-175-25E Yates
4-188=-25E Yates
5-185-235E Gulf
15-218-21E Yates
2~198-24E Yates

WELLS COMPLETED IN DESIGNATED PERMO-PENN INTERVAL

Field

Penasco Draw P-P

Eagle
Eagle
Eagle
Eagle
Eagle
Eagle
Eagle
Eagle
Eagle
Eagle
Eagle
Eagle
Eagle
Eagle

Eagle

Creek

Creek

Creek

Creek

Creek

Creek

Creek

Creek

Creck

Creek

Creek

Creek

Creek

Creek

Creek

P-P

P-P

P-P

P-P

P-P

P=-P

P-p

P-P

P-P

Box Canyon P-P

Penasco Draw P-P

Spud
Date

owlpwlqm
09-12-75
09-22-73
07-12-77
02-16-79
12-29-73
04-23-75
03-07-80
06-07-76
10-31-76
02~u4~74
05-13-75
03-24-76
09-18-75
02--28-78
10-21-77
07-18-77

06-04-80

NHOCD Case 755
Exitibit No. 10
Tage -2-
1980 19380 un Gas Cum 21l
Gas Cil to to
Completion Total Date of Rate Rate 1-1-21 1-1-83
Interval Depth lst Prod. Mcf/D BOPD (Mef) (EBLS
6528-6568 8894 06-05-7S 21 0.0 13372 3
6823-6836 8180 03~05-77 2 .0 1267 b
6545-6768 8625 03-01-77 156 2.1 194259 3865
6492-6664 8417 08-~30-79 12 0.5 7943 345
6562-6578 8750 10-10-80 465 1.6 34881 121
6554-6576 8671 03-01-77 195 0.6 272752 1022
6412-6568 8413 03-04~-77 14 0.1 89086 103
6306-6495 8445 +0-15-80 43 0.2 323C 11
6276-6280 8400 £5-28-77 107 1.2 95579 420
6214-6226 8200 01-24-79 20 0.1 2332 25
6480-6534 8507 05-17-74 30 0.0 347524 GeEL
6512-6567 10243 08-26-77 128 0.6 189373 G2
6485-6663 8120 03-05-77 43 0.3 SUICRI 377
6624-6644 8420 01-224-77 i1l 0.2 20¢lsl 782
6526-6624 8500 01-24-79 298 1.2 23¢527 SR
6485-6600 84C0 11-12-80 483 1.2 144580 33
£977-5982 8050 08-10-78 20 0.3 18535 232
6548~6635 9170 03-26-81 --- ——— e -




Well

Johnson JT #1
Kernedy JQ #1

La Cama #1

Little Box Canyon #1
Little Box Canyon #3B
Manseau EK #1
Norley EW #1

Morris MC #1
Penasco ST #1

Pigkin HE #1

Powell DG #1

Pubco NO ST . 1

Rocky Arroyc #1

Rocky Arrcyo E #1

Location Operator
28-175-26E  Yates
33-175-26E Yates
20-188-25E  Yates

7-215-22E n»ﬁwmm,

7-218-22E Cities
35-175-25E  Yates
27-17s-25E  Yates
3-185-25€  Yates
30-188-25E Mesa
4-185-25E Yates
35-175-25E  Yates
36-175-24E  Yates
8-228-22E El Paso
7-225-22E El Paso

WELLS COMPLETED IN

Field

wm::mm< Farms U-P
Kennedy Farms U-P
Penasco Draw P-P
Box Canyon P-P
Eddy Und. Cisco
Eagle Creek P~P
Eagle Creek P-P
Eagle Creek P-P
Penasco Draw P-P
Eagle Creek P-P
Eagle Creek P-P
Eagle Creek P-P
Rocky Arroyo WC

Rocky Arroyo WC

DESIGNATED PERMO-PENN IMTERVAL

Spud
Date

07--25-78
05-22-78
09-11~77
07~24-75
09-20~77
05-21-75
01-15-76
10-26-79
06-06~78
02-17-.7
omlwbnq»
05-16-~80
08-27-71

02~27~73

NMQCD Casce
Exhibit No.

Page -3-

1980 1980  Cum Gas Cum Oil
Gas il to to
Completion Total Date of Rate Rat2 1-1-81 1-1-81
Interval = Depth 1st Prod. Mcf/D  BOPD  (Mcf (BELS)
7105~7124 8732 1C-26~-79 176 6.2 91170 2420
7220~-7246 8732 09-07-79 68 0.5 156339 613
691.9-6954 8700 02-04-78 344 1.3 463762 2273
5864-6089 8350 06-22-79 83 0.1 44068 &3
5875-6061 8390 03-13-78 126 0.4 174668 554
6618-€636 8455 01-23-77 1 0.0 110664 445
6561~6645 8443 02-15-77 96 0.2 175000 265
6544-6600 8€30 03-28~80 237 0.8 78103 259
6498-~6664 8850 04-30-80 116 0.8 69351 293
6618-6674 8560 07-14-78 76 0.5 73408 469
6539-6683 8700 02-15-77 126 0.1 175839 404
7355-7367 8370 10-15-80 33 0.0 530 -——
6563-6600 9380 11-05-73 159 0.3 38G0L0 238
925¢& 08-14~74 83 0.2 264¢1e 213

6227-6320
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WELLS COMPLETED IN DESIGNA™FD FRMO-PENN INTERVAL

S LY
-~ wasce

1880 1880 Curm Gas Cum Cil
Gas 0il to To
Spud Completion Tota Date of Ratce Rate 1-1-8. 1-I-¢
Well Location Operator Field Date Interval Dceoth 1st Prod. Mcf/D =CPD {(McT) (2273
Siegenthaler IS #2 21-17S8-26E Yates Kennedy Farms U-P  02-14-78 7690-7696 8627 05-17-78 24 0.1 20235 77
Sowers FB ¢ 34-177-25E Yates Eagle Creek P-P 11-14-75 6773-6777 8515 02-03-77 108 0.5 17581 519
State CY 51 ? 32-178-25E Yates Eagle Creek P-P 11-26-73 6380-6437 8330 03-05-77 130 1.2 131335 ig17
State JM #1 25-188-24E Yates Penasco Draw P-P 10~-29-78 6520-6592 9C1lé 04-15-80 471 1.1 119995 293
*P-P Permo Penn

*U~-p Upper Penn

*WC Wolfcamp

-,




NMOCD Case 7352
Exhibit No. 11

WELLS PRODUCING FROM DESIGNATED PERMO-PENN

INTERVAL THAT WERE SPUDDED OR RECOMPLETED AFTER

July 16, 1979

Date
Spud Completer
Well Location Date : In Permo-Penn

Federal EF #2 31-178-25E 03-07-80 35-07-80
Grynberg A Fed. #1 5-18S-25E 10-21-77 10-30-80
Irish Hills KW #2 2-195-24E 06-04-80 07-04-80
Johnson JT1' #1 28-17S-26E G7-25-78 10-07-79
Kennedy JQ #1 33-178-26E 05-22-78 » 09-10-79
Morris MC #1 3-18S-25E 10-26~-79 02-07-80
Pubco NO ST #1 36-17S-24E 05-16-80 07-29-80
State JM #1 25-185-74E 10~25-78 04~15-80




Well

Box Canyon #4A
Cities JG ST. 1
Cities JH ST. #1

City nf Artesia EQ #1
Federal BZ #12
Griffin JJ Com #1
Irish Hills KW ST, #2
La Cama

Murphy NW Fed. #1

Powell DG #1

AVERAGEL

zzooonmmmqwmw
Exnibit Ne. 12

CALCULATED PERMEABILITIES FROM DRILL STEM TESTS (D3T)

Calculated Years To Reach

Location Date of DST DST Interval Feet of Pay Permcability (md) Pscudo-Sceady State
23-215-21E 02-04-78 5876-6051 40 0.02i .5 <Gt D
13-185-24E 11-14-78 6544-6865 4% 0.069 1.8 57
36-215-21E 04-07-78 5900-6100 16 0.005 21.2 6
24-178-25E 08-31-75 6435-6650 45 0.066 1.9 >
21-178-25E 09-28-75 6380-6600 30 0.005 12.5 23
4-185-25E 03-26-78 6560-6643 Rz 0.009 13.3 e
2-198-24E 07-07-80 6532-6640 56 0.003 32.9 70
20-188-25E 10-09-77 6812-7000 38 0.091 2.2 3y
3-185-25E 11-29-80 6540-6661 50 0.035 2.8 2\
35-175-25E 07-03-74 6445-6653 40 9.009 14.1 <8

3.031 md 10.7 years o5 mF
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Page -1-
Summary of Core Analysis Report
Murphy NW Federal #1
Routine Analysis (200 psi overburden) 3300 psi Overburden
Full Diameter Core Core Plug
Sample Depth Perm (md) Pexrm (md) Perm (md) Perm (md)
Number (Test) Maximum 90 Deg Horizontal Horizontal

1 655152 0.02 €0.01 0.015 £ 0.001
2 6552-53 0.03 0.03 = emem= e
3 6553-54 0.07 0.08 00 eseee eeee-
4 6554-55 ¢0.01 40.01 0.017 € 0.001
5 6555-56 0.03 0.0 0 =eee- emee-
6 6556-57 0.06 0.06 —— e
7 6557-58 0.06 0.03 = eee—— e
8 6558-59 0.03. €0.01 = eemme- eeeee
9 6559-60 0.03 0.03 = meeee e
10 6560-61 {o0.01 €0.01 0 meme= emeee
11 6561-62 778. 6.2 0.017 ¢ 0.0C1
12 6562-63 1.0 0.23 0.586 0.007
13 6563-64 0.07 0.04 0.016 <0.001
14 6564-65 0.04 0.02 ee——— mmeee
15 €6565-66 0.12 0.07 0.013 €0.091
16 6566-67 0.05 0.03  mee—— eeee—
17 6567-68 0.05 0.03 0.137 0.029
18 6568-69 0.04 0.04 0 =me—— emee-
19 6569-70 0.02 0.0 mee—— e
20 ‘ 6570-71 0.01 001  —e=—— emeee
21 6571-72 0.03 €0.01 o Tmme— mmemms
22 6572-73 0.13 <0.01 e 0.014 0.001
23 6573-74 0.02 0.02 ~ 0.016 € ©0.001
24 6574-75 <0.01 0.0 0 meme- e
25 6575~76 " 0.03 v.o1  ———— R
26 6576-77 {0.01 0.0 m—e— e
27 6577-178 0.03 0.03 ee——— e
28 6576-7S 0.03 {0.01 0 me——— e
29 6579-80 0.22 0.02 0.019 {0.001
30 6580-81 <0.01 £0.01 0.532 ¢0.001
31 6581-82 0.02 €0.01 = —ee—- ——
32 6582-83 0.02 {0.01 @ em=— emee-
33 6583-84 0.02 0.02 mmee— e
34 6584-85 0.07 0.0 = eee—— e—mee
35 6585-86 0.40 €0.01 0.034 $.003
36 6586-87 €0.01 ——— mmeee e
37 5587-88 £0.01 ——— 0.039 0.005
38 6588-89 2.1 {0.01 G.037 < 0.001
39 6589-90 0.05 0.03  mmee— e
40 6590-91 0.02 0.02  meme= emee
41 6591-92 0.05 0.05  meee— emee-
42 6592-93 0.06 0.03  ~eme— e
43 6593-94 0.03 .01 === eeeee
44 6594-95 0.07 0.04  emme— -
45 6595-96 0.04 {0.0r  ===e= eeee

65386-98 LOST CORE




Summary of Core Analysis Report

Murphy NW Federal #1

Routine Analysis (200 psi Overburden)

Full Diameter Core

NMOCD Casc 7352

Exhibit No.
rage -2-

3300 psi Overburden

Core Plug

13

Sample Depth Perm (md) Perm (md) Perm (md) Perm (md)
Number (Test) Maximum 90 Deg Horizontal Horizontal
46 6598-99 0.08 0.03 - = ==——— ===
47 6399-00 0.05 0.03  =mme~—— o=
48 6600-01 0.05 0.03 ——— e
49 6601-02 0.08 0.03 0.067 0.021
50 6602-03 0.04 0.04 0.082 0.013
51 6603-04 0.05 0.03 === —_———
52 6604-05 0.12 0.03 = ===—— ===
53 6605-06 0.23 0.0  ====-— 77
54 6606-07 0.02 0.02 em=—= mmmes
55 6607-08 0.02 .01 e T
56 6608-09 €0.01 ¢&.a . s 77T
57 6609-10 0.03 0.01 ——— mmee-
58 6610-11 0.02 0.02  =m———— 77T
59 6611-12 0.03 o.03  =-—-—— =T 7==
60 6612-13 0.50 0.20 —— mmem——
61 6613-14 0.02 0.02 = m=——— TT/7==
62 6614-15 .08 0.04 W m-m—-= T
63 6615-16 0.64 0.06 -~ = ===—-— TTm==
o4 6616-17 Q.09 0.05 ¢ mm==— 7777
65 6617-18 0.20 .03  =-—=- TTTT=
66 6618-19 :€0.01 e e T
67 6619-20 {0.01 U e eem—— TS
68 6620-21 £n.01 ——_—— =TT
695 ©621-22 0.40 0.09 —— =T
70 6622-23 0.03 0.03 — - Tmm
71 6623~24 0.04 .o, === TTTET
72 6624-25 0.05 0.0 W m==-= 777

6625-61 LOST CORE
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K, Permeability
Under 3300psi

Overburden (md)

14
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NMOCD Case 7352
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Core From Murghx Nw federal ﬁi 4

Permeability of Pay Scction

Core Correlative Maximum Perm under 3300 i
Sample Core Depth Log Depth Routine Perm psi Overburden ;
Number {Feet) (Feet) {md) _ (md) |

10 _ 6560 6562 0.01 5.001
11 6561 6563 0.017* 0.001
12 6262 6564 1.0 0.480.
13 ' 6563 6565 0.07 0.009
14 6564 6566 0.04 ' 0.004
15 6565 6567 0.12 0.020
23 6573 6575 0.02 0.001
24 6574 6576 0.01 0.001
30 6580 6582 0.01 0.001
31 6581 6583 0.02 . 0.001
32 6582 6584 0.02 0.001
33 6583 6585‘ 0.02 —— 0.001
34 6584 6586 0.07 0.009
35 6585 6587 0.40 0.121
36 6586 6588 0.01 0.001
37 6587 €585 0.01 0.001
38 ’ 6588 6590 0.037% 0.003
39 6589 6591 0.0%& 0.005
47 6599 6601 0.05 0.005
48 6600 6602 0.05 0.005
49 6601 6603 0.08 0.011
50 6602 6604 0.04 0.CG4
51 6603 6605 0.05 0.005
52 6604 6606 0.12 0.020
53 6605 6607 0.23 0.053
54 6606 6608 0.02 0.001
55 6607 G609 0.02 0.001
62 6614 6616 0.08 7.011
63 6615 6617 G.64 0.246
64 66106 6O10 0.09 (.013
65 6617 6619 0.20 0.043
AVLEAGE (3] Fecl) 0.116 0.025
* plug permeability
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PRODUCTION RATES FOR TWO-YEAR OID WELLS

Well

Anderson ST CS #1Y
Antelope Sink Unit #1
Arcce EC ST #1
Arce 9 Morrison #1
Box Canyon #3

Box Canyon #4A
Box Canyon GJ #1
Brainerd 10 #1
Cities JG ST #1
Cities JH ST #1
City of Artesia EQ #1
Eddy GX ST #1

El Paso GS #1
Federal AB #2
Federal AB #5
Federal BZ #12
Federal CX #1
Federal CX #2
Federal CX #3
Federal CZz #1
Federal EF #1
Federal EF #2
Federal GC #1
Federal GR #1
Flint #1

Flint §2

Gable FV #1
Gossett EU #1
Griffin JJ #1
Grynberg A Fed. #1
Huber IA #2

Irish Hills KW #2
Johnson J7T #1
Kennedy JQ #1

La Cama #1

Little Box Canyon #1
Little Box Canyon #3B
Manseau “K #]
Morley kv °
Morris MC #1
Penasco ST {1
Pipkin HE i)
Powell DG {1

Fubco NO ST #1
Rocky Arroyo f1
Rocky Arroyo E #1
Sicgenthaler IS #2
Sowers B #

State CY #1

State Jtt #1

AVERAGL

AVERAGE against atmospheric pressure

Producing Rate

NMOCD Case 7352

Exhibit No.

Two Years After Initial Production
0il (BOPD)

Gas (Mcf/D)

S
458
*
SI
159
655
9
46
*
55 <
227
69 .
263
10
2
278

117
71
93

164

193
51

223

288

20

337
121
124

79
175

84
125

28
150
133

144

146

*Well has produced for less than two years
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Item

1. Permeability

2. Stabilized Gas Flow Rate

3. Stabilized 0il Flow Rate

NMOCD Case 7352
Exhibit No. 17

SUMMARY OF ENGINEERING DATA

Maximum Value

0.1 Millidarcy

188 Mcf/D

5 BOPD

Results for Permo-Penn Formation

0.031 md from 10 DST's

0.035 md from one core

146 Mcf/D for stimulated wells,

less before stimmlation.

Maximum of 4.1 BOPD
Average near 0.6 BOPD for

stimulated wells.
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