


Direct <Cross sealrect ilecross
enk M. Corhasi, Jr. 3 10 5y 35
norman L. koexwell, Je. Y I3
warren L. l.anxin =73 653 30 3
Daniel 1. Currens 93 99
J. C. Teylor 101 105 116 115
Clovis Rolandger 119 12b

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS

ALBUQUERQUE, NEW MEXICO
Phone CHapel 3-6691




BEFORE THE
OTL CONSERVATION COMMISSICON
SANTA FE, NEW MEXICO
May 1L, 1958

IN THE MATTER OF:

e e Y e

Application of Pubco Petroleum Corporation
for an order promulgating temporary special
rules and regulations for the Verde~Gallup
0il Pool in San Juan County, New Mexico.
Applicant, in the above-styled cause, seeks: CASE NO.
an order promulgating temporary special
rules and regulations for the Verde-Gallup k1
0il Pool in San Juan County, New Mexico,

to provide for 80-acre proration units,
well spacing, and such other rules and
regulations as the Commission may deem nec-
essary and proper.
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A. L. Porter
Murray Morgan

TRANSCRIPT OF PROCEEDINGS

MR. PORTER: The meeting will come to order, please, and
we will take up next Case 1l}jl.

MR. PAYNE: Application of Pubco Petroleum Corporation
for an order promulgating temporary special rules and regulations
for the Verde-Gallup 0il Pool in San Juan County, New Mexico.

MR. WiBB: May it please the Commission, William G.
Webb, representing Pubco Petroleum Corporation. We have two wit-
neéses to be sworn, who intend to present testimony in this

casce
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(Witnesses sworn)

MR. WEBB: Mr. Gerham, will you take the stand.
FRANK E. GORHAM, JR.
called as a witness, having been first duly sworn on oath, testi-
fied as follows:
DIRECT EXAMINATION
BY MR. WEBB:

Q Will you state your name, please?

A Frank E. Gorham, Jr.

Q@ By whom are you employed?

A Pubco Petroleum Corporation.

Q@ In what capacity?

A Vice-president aﬁd chief geologilst.

Q@ Have you heretofore qualified as an expert wltness as a
geologlst before this Commlsgsion?

A Yes, I have. |

Q@ Are the witnesst qualifications acceptable?

MR. PORTER: Yeé, they are.

@ Directing your attention to Exhibit C, will you go to
that Exhibit and brilefly describe the aresa outlined in green and
what that represents?

A The area oﬁtlined in green represents the present out-
lines of the Verde-Gallup Field. The Field, at present, consists
of the following acreage in Township 31 North, Range 1l West, the

southeast quarter of Section 7, the northwest gquarter of Section 1]

s
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all of Section 18, all of 19; the northwest quarter of Section 29,

and the northeast quarter of Section 30. In Townshlp 31 North,
Range 15 West, it consists of the east half of Section 10; all of
Section 11; all of Section 12 except the northeast gquarter; all of
Sections 13, 1}, 15, and the east half of Section 16; the southeas
quarter of Sectidn’ZO; all but the northwest quarter of Section 21
all of Sections 22, 23, 24; the northeast quarter of Section 25;
the southeast guarter of Section 27; all of Sections28 and 29; all
but the northwest quarter of Section 31; all of Section 32, and
the northwest quarter of Section 33.

In Township 30 North, Range 15 West, the Verde-Gallup Field
includes the north half of Section 5, and the northeast quarter of
Section 6. The Verde~Gallup Fleld produces }jO-degree API gravity
0oil from the Gallup formatlon within the mancos shals. Theré{%re
approximately 80 wells within the field at'present.. |

Q@ What type of structure is the structure from which pro-
duction is belng obtained in the Verde-Gallup Pool?

A The. . Verde-Gallup‘Pool i1s located on thé topographic
hog back of the northwest portion of the San Juan Basin whicih is
really a monocline dipping to the southeast with a dip gradient
ranging from approximately 500 feet per mile in Section 13 of Town
ship 31 Worth, Range 1l West, to over a thousand feet per mile
south dip in Section 19, of Township 31, Range 1l West, and it
would appear tnat, on the current well control, that the deep well

are actually increasing to the south. At the present time there 1

s
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no known closure of any sort on this particular pool, and the pro=
duction itself apparently 1s limited to a fracture type reservoir
associlated with the steep monoclinal dip.

& What is the actual depth of production within the pool?

A Tne average depth of production within the pool at the’
present time approximates 2800 feet.

Q And from what zone or formation is that belng obtained?

A It 1s producing from the upper Gallup, which in this pa%#
ticular area is actually a shale rather than a sandstone. It is
slightly silty in part, and the upper Gallup is located within the
Mancos Shale in tne upper retaceous in age.
¢ Mr. Gornam, have you prepared Exhibits, in addition %o
Bxhioit C, under your supervision or control, which show in detail
the type, characteristics and extent of the reservoir? In this
connection I would direct your attention to Exhibits ﬁ, B and 7,
Firgt Exhibit D behind tne Commission?

A Yes, I nave. Exnibit D as éhown on the first Exnibit C,
1s a cross section wnicin is an attempted strike section extending
from tne nortneast quarter of Section 6 of Township 30 Norih, Rangd
1> West, extending northeastward to the southwest of the southeast
quarter of Section 19, Townsghip 31 Worth, Range 1l West. The wells
depicted on this particular section are labeled in red on Exhibit
C and will pbe mentloned by name winlle discussing the Exhivit D.
Well Number one is the Pan American Wo. 1 Thurland Well located in

Section 6, Township 30 Norti, Range 5 West and was completed for 96
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barrels of oll per day out of Claud Carroll or upper Gallup ==

Verde~Gallup producing zone. The next well on this particular sec

tion is the Pan American Ute No. 2 Well, Section 33, Township 31
North, 15 West, completed for 96 barrels of oil per day out of the
same zone. Third well on the section is the Pan American Ute lio.
1-C Well in Section 27 of Township 31 North, Range 15 West completed
for 91 barrels of oil per day, out of the same zone as the same
previous well described. The fourth well, Southern Uniont'g Ute
2=23 in Section 23, 31 Worth, 15 West completed for 95 bafrels of’
0il per day also completed from the same zone. Wo. 5 Well is the
Southern Union Ute 1-2l Well completed in Section 2l, Tounship 31
North, Range 15 West, again out of the upper Gallup producing zbne,
The last well on this particular cross section is the Pubco Ute
18-15, located in Section 18, Township 31 North, Range 1l West,
also completed from the same zZone. On thhis particular section,
which is an attempted strike section, that 1s, at rignt angles to
the dip which is to the southeast, we are attempting to portray heye
the characteristics of the reservoir primarily. This section is
also hung structurally on sea level, and so, therefore, we are showy-
ing some undulation which is due to structure. However, we have on
here three correlating zones winich Pubco Petroleum utilizes for
correlating purposes. The upper A zone is within the Mancos Shale
ag is the B zone within the Mancos Shale, and the C zone is right
at the top of the producing pay section, sometimes referred to as

the Claud Carroll producing zone. Unfortunately, on all of the
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electric logs which you see on the cross section, until we get to

the producing zone, because of the practice of setting production
strings on top of the producing horizon, it was necessary to use a
garma ray neutron log below the C point. An exception to that,
however, are our Wells Nos. L. and 5 previously referred to which
have Schlumberger logs throughout showing the lack of resistivity
and self potential-which one would associate with a sand stone or
lime stone reservoir, and clearly portrays the reservoir character-
istics electrically in the producing zone, and are very comparable
to the overlying lMancos Shale. The gamma ray neutron logs are con-
sistent in that same respect. However, their character is much
more definitive and will show slight amounts of silt stone, which
are present in this particular zone,

Q@ In your opinion, Mr. Gorham, are all of these six wells
deplcted there, are they producling from the same zone notwithstand-
ing the undulation you nave there 1in the middle of the Exhiblt?

A We have shown here on xhiblt D the correlation poinﬁs
that were selected, A, B and C, with the C being at the top of a
particular correlative marker in the Mancos Shale, or upper Gallup,
and as being shown by the casing symbols in each particular well.
The well is either being produced from open hole below the casing
or is perforated in a comparable zone in each well.

Q

-

Before you leave thnat Exhibit, Mr. Gorham, would you ex-
plain to the Commission the meaning of the topographical 1llustra-

tion at tne top of the Exhibit and what effect that mlght have on
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drilling practices in the area.

A In answering that, I would like to also point out that
in the horizontal scale of thilis cross section, that 12 inches equals
one mile, and in the vertical scale, two inches equal 100 feet., Iy
was believed to be impossible to have both the vertical and hori-
zontal scales the same because of the high dip rate which would
call for a very vefy large cross section in line with the horizontal
and vertical shale. As mentioned, we have superimposed at the top
of the cross section, to scale, the vertical relief of the topo-
graphy in the area showing the presence of cliffs and very diffi-
cult terrain as far as location and roads are concerned.

@ Now, Mr. Gorham, I would like for you to come down and
direct your attention to Exhibit E. Ask you to explain to the Com~
mission the meaning of that cross section and how it relates to Ex-~
hibit c.

A Exhibit E portrays cross section BB prime, as shown by
the red line, BB prime superimposed on Exhibit C. This particular
cross section 1is a dip section extending from the approximate --
well, the southwest quarter of the northeast quarter of Section 10,
Township 31 Worth, Range 15 West and terminating at the southeast
in the northwest quarter of Section 30, TownShip 31 North, Range 1l
West. This dip section again has a scale comparable to the previoys
section where the horizontal scale is 12 inches equals one mile and
the vertical scale is 2 inches equals 100 feet. Again, the reason

for the variance in scale is because of the necessity of keeping
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the section relatively amall and at the same time portraying the
dip information which we wish to show. The Well No. 7, winich is

the Aztec 011l and Gas Well, Ute No. 2, is located in Section 20,

Township 31 Worth, 15 West, was completed for 15 barrels of oil petr

day. Well No. 8 on the cross sectlon is the Claud M. Carroll Unit
No. 1, 31 North, 15 West, completed for L3 barrels of oil per day
Well No. 9 is the.Southern Union Unit 5-23 Well located in Section
23, Township 31 North, Range 15 West and was completed for 100 bar:
rels of oil per day. The last well on the dip section, Well No.
10, is the thfée-stage Ute No. 1 located in Section 30, 31 worth,
Range 1l West, which was completed for 136 barrels of oil per day.
The purpose of this dip section is to show the relationship betwee:
these four wells structurally in the Verde-~Gallup Pool. These
wells are at sea level., That is,hung from sea level. The data wi
show a relatively low dip rate in the northwestern portion of the
area with a much greater dip rate increasing to the southeast. Th
dip rate has caused all sorts of difficulty in drilling in the are
Hole deviations have gone from 2, 3 degrees on up to 15 to 20 de=-
grees requiring the redrilling of locations because of tne high dij
rate in the southeastern and southern portion of the field,

¢, Do the characteristics of these logs -~ do the logs show]
on Exhibit E have the same characteristics as the logs shown on Exj
hibit D?

A Yes, they do. They demonstrate again the correlative

points A, B and C, the C point, again, being the same point at the

»
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top of the producing zone. In this particular case, on Well No. 9}

we have a gamma ray induction log through a large portion of Mancos

shale, as well as the produclng zone, showing very little, if any,
difference between the known shale and the Mancos formation as com+
pared to the producing zone in the Claud Carroll zone,

« DNow, directing your attentlion to Exhibit F, does this ExH
hibit show somewhat the same thing as Exhibit E?

A Exhibit ho. F, which is a cross sectiéh of CC prime 1is,
again, a dip section located in the southwestern portion of the
fleld showlng generally that the same characteristics which exist
in cross sections BB prime exist in this particular area.

€ And all of these wells, in your opinion, are producing
from the same zone? |

A They are}all producing from the same Zzone.

& Now, Mr. Gorham, in conducting operations on the wells
that Pubco has drilled in the area, was any coring done, and in
this regard I would refer you to Exhibit A.

A Yes, we cored Well No. 19-15, which is shown on Exnibit
D and is located in Section 13, Township 31 North, Range 1l West.

Q Is that the Pubco Ute No. 8-157

A bYes, that is correct. |

Q@ Would you give a general description of that ~core?

A The core was representative of the formation itsélf and
showed that the producing horizon or zone is a shale slightly silty

in part, with a certain amount of o0il saturation within the shale
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itself. The shale is very highly fractured both horizontally and
vertically, and, in our opinion, it represents, the fractures re-
present the entire reservoir.

Q What was the result of the core analysis? Was there any
porosity or permeability, either,shown by that anaiysis?

A Core analysis was taken of the shale itself, fhe matrix,
which showed an aVerage horizontal permeability of .17 milladarcey
an average porosity of 9.2 percent, residual oil saturation of 38.
percent, and total water percentage of porous space, Sd.é percent.
These ranges included the following: Permeablility ranges went fro
.01 milladarceys to 1.9 milladarceys, porosity from .6 percent to
13.9 percent, residual oil ranged from 8.l to 53.0 percent and
waters ranged from 2.7 to 84.0 percent. WNow, this core analysis
was taken of the interval 2557 to 2608 in the previously mentioned
well. |

Q In your opinion, would this analysis hold true on other
wells drilled in the pool if sand nad been obtained?

A I am certain that a comparable analysis w&uld be obtaine

on any well currently completed in the Verde~Gallup Pool. It is

my understanding that all wells which have been cored have resultef

in somewhat the same characteristics.

Q I believe you mentioned that the -~ earlier in your tes~
timony, that the formation was highly fractured. Do you have a
sample of that fraéture with you?

A Yes, I do.

-e
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@ Will you explain that to the Commission?

A We have here a sample or a piece of the core taken in the
Pubco Mountain Ute 18-15 Well at a depth of 2605 feet. The inter-
esting part of this specimen is the fact that the operation con-
ducted on the well was comparable to all of the other completion

practices that we have employed in the Verde-Gallup Pool to the ex

tent that we set five and a half inch production casing right abouk
at the C point above the fractured shale producing zone, cemented
with a normal amount of cement, and af'ter waiting for cement, drill
approximately 15 feet with oil and went in with a core barrel 57

feet below the casing set point. We encountered this particular

situation where cement had fallen from our normal cementing opera=-
tion below our guide-snoe through the completion fracture system

and had actually filled a volid between existing fractures as demons
strated by this particular sample and the photograpn which is befog
the Commission. The white material in the -- in the middle of thig
particular core is cement with loose clrculation material and is
flanked on both sides by the typical shale of the producing zone.
The base 1s nothing bubt plagter of Parilis to support the Exhibit.

G

Y

In your opinion, Mr. Gorham, would shale itself produce
anything, or if the production, if any, to be obtained from fractury
such as this? All of them probably are not that large?

A In ﬁyuopinion, I am quite certain that tne pfoduction it
self must come from the fractures alone, in view of the extremely

low permeability as detected by the core analysis. The core analyg

ed

e
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shows permeablility of less than one milladarcy. As a matter of

fact, the average was .17 milladarceys, which in my opinion, would
not support the type of production we are getting in the Verde-
Gallup Pool and necessarily, therefore, must be coming from the
intricate fracture system exlstent in the pool.

¢, Does the analysis show that the formation itself as a
reservolr 1s capaﬁle of producing? That ls, the shale itself?

A The shale itself, I do ﬁot believe, will support pr&duc-
tion.

@& Is this the only reservoir of this type with which you
are familiar in the State of New Mexico?

A This is the only reservoir of’its type in New Mexlco thagp
I am familiar with, and 1s unigue in that extent; that it is the
only one, I am certain, tnat ic present in the State of New Mexicor

& Now, Mr. Gorham, with the information that you have avail~
able from your study of wells Pubco drilled in the area and the
wells drilled by other operators, can you estimate from that in-
formation the reserves that may be obtained from the reservoir on
a volumetric basis?

A TWo, I caﬁnot, In the absence of a nonsand body, a non-
limestone body, it is impossible to compute volumetrically the re-
serves in the Verde-=Gallup Pool.

Q At tne present time, at any rate, you have insufficlent
information available with which to properly evaluate the reservesy

A That 1s correct. I feel that wita time, through produc-
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tion curves, that we will perhaps be able to estimate tihe reserves

on the pool.

& Now, Mr. Gorham, to what density has this field been de-
veloped at the present time?

A At the present tiﬁe, the field 1s developed on 80-acres
per well.,

@ Are thefe any exceptions to that?

A There are no exceptions to that,go the bestcof my know-
ledge. There are some wells located on a [O~acre spacing pattern,
but in no way i1s there leszs than 80 acres allocated to that parti-
cular well.

& Do you feel from the Iinformation you nave avallable and
from the experlence you have had in the area, that the reservoilr
or field conditions warrant the drilling of wells to a density of
less than 80 acres to be economlically practical at this time?

A I do not.

Q If not economically practical, then why isntt it practi-
cal to go out to a greater density? —

A A% the present time we héve no concept as to tne per acr
recovery per well, and until such time as the information 1s re-
ceived, it would be ill-advised, in my opinion, to increase the
well density in the Verde~Gallup Pool.

Q Are the wells which other operators have drilled in the

field, are they more or less expensive than wells drilled to this
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depth in other areas?

A TFor the average depth of approximately 2700 feet, these
wells are quite expensive as snown by -~

& That will be Pubco Exnibit B.

A By our Exhibit No. B.

Q What does Exhibit B show, Mr. Gorhamn?

A This pafticular Exhibit B shows costlanalyses of six
wells drilled and completed by Pubco Petroleum Corporation in Sec-
tion 18 of Township 31 North, Range 1l West, which I would like to
point out is a relatively northern section and is at a consider-
ably shallower depth than the wells wihich we have drilled 1n Sec-
tion 19 directly to the south. In this particular Exhibit, the
six wells involved have an average depth of 2500 feet, and have
been completed for an average cost of $lli,100 per well.

Q@ And if these wells were drilled to the north in a rela-
tively flat or level area, then the wells drilled further down dip
would have, they would be more expensive, would they not?

A That is correct. As you go further south from’these
wells, the dip rate requires deeper drilling, and with the high
dip rate, the problems of drilling itself become much more diffi-
cult,

¢ Then from both an economic and from a reservoilr valuatio
point of view, you deem that 80-acre spacing in this pool is prope

for the present time?
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A Yes, I do.

& And, in your opinion, based upon your study of reservoir
and field conditions, will 80-acre spacing in the Gallup Pool pre-
vent waste and protect correlative righta?

A In my opinion, 80-acre spacing in it will prevent waste
and protect correlative rights.

Q Mr. Gorham, do you have any special rules for the develd
ment and operation of the Verde-Gallup Pool which you would care f{
introduce before the Commission at this time?

A Yes, I do. RECOMMENDATIOKS OF PUBdO PETROLEUM CORPORA-
TION FOR SPECIAL RULES AND REGULATIONS FOR THE VERDE-GALLUP OIL P(

RULE l. Any well projected to or completed in the Gallup
Formation within sald pool or within one mile of the boundariles
thereof shall be spaced, drilled, operated and prorated in accord-
ance with the Special Rules and Regulations hereinafter set forthd

RULE 2. All wells projected to or completed in the Gallup
FPormation within the Verde-Gallup 0il Pool shall be located on 804
acre proration units comprising two adjacent govermnmental quarter-
guarter sections within a single governmental quarter section, whi
unit shall run either North and South or East and West, and that
wells projected to or completed in said formation in such proratig
units shall be located on diagonal quarter-quarter sections within
a governmental quarter section.

RULE 3. All wells projected to or completed in the Verde-
Gallup 0il Pool shall be located within one hundred feet of the

center of either guarter=-quarter section in the 80-acre unit; pro-

3
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vided, however, that nothing contained hereln shall be construed ak

prohibiting the drilling of a well on each of the quarter-quarter

sections in an 80-acre unit.

RULE li. The Secretary-Director of the Commlission may grant
exceptions to the requirements of Rule 2 and, for topographical
reasons only, to the requirements of Rule 3 above without notice aj
hearing where the application is filed in due form, provided the a
plicants furnish all operators within a 26l 0~foot radius of the su
Ject well a copy of the application to the Commisslon, and provide
further that the Secretary-Director of the Commission shall wait a
least twenty days before approving any such application and that n
such application shall be approved over the objection of an offset
operator. In the event an offset operator objects to the applica-
tlon, the Commission shall consider the matter only after proper
notice and hearing. The applicant shall include with his applica-
tion a list of names and addresses of all the operators within the
radlius set forth above together with a stipulation that proper not
of the application has been given said operators.

RULE 5. An 80-acre proration unit in the Verde-Gallhp 0il
Pool shall be asslgned an 80-acre proportional factor of two (2)
for allowable purposes, and in the event ﬁhere is more thaq one
well on an 8§0-acre proration unit, the operator may produceithe

allowable assigned to the unit from saild wells in any proportion.

In summary, I might say that our suggested rules codld per-

haps be reset as follows:

RULE NO. 1 merely outlines the area and the formatiaon affec

fce

ted.
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RULE NO. 2. We are suggesting that an operator make his fi&st lo-

catlon within a quarter section and the second well as a dﬂagonal
to the location of the first well which will provide maxim@m flexi
bility consistent with ordinary 80-acre development. RULE &0.3,
the location within the governmental quarter=-quarter sectio% an
option to drill to a LO-acre density. RULE NO. lj states tﬂé metho
by which exceptions can be granted to Rules 2 and 3. We wish to
state, however, that in the case of exceptions to Rules 2 ana 3
for topographical reasons we have no objection to a provisﬂen
whereunder the twenty-day walting period would be waived iﬂ all
offset operators approved the exception. RULE NO. 5 pertaﬂns to

the allowable to be assigned to the unit.

@ Mr. Gorham, were EBxhibits C, D, E and F prepared?by you

and under your supervision?
A Yes, they werse. |
MR. WEBB: Thatts all the questions T have. I waould 1lik

to turn into evidence Exhibits A through G. f
MR. PORTER: Without objection, the Exhlibits will be ad-~

|
V

mitted.

Does anyone have any questions of the witness?

CROSS EXAMINATION
BY MR. NUTTER:
Q@ Mr. Gorham, on your Bxhibit No. D up here, you méntioned

potential for several of those wells, but I dont't think yoﬁ gave

1 §
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any potential for the last three., What were the potentials on
those wells? |

A Tﬁe potential for Well No. li was 95 barrels of oih per
day, Ho. 5, 808 barrels of oil per day, and No. 6, 119 barrels of
oll per day. ’ :

Q Thank you. These wells were productive, then, dijspite
the fact that they showed very little production in SP or rksistiv
ity curves? ‘

A Yés, and I nave testlfied the reason they were prbductiv
was because of the presence of the fracture system in that particu
lar zone. |

Q Mr. Gorham, now, on Exhlbit No. C there, what are%the
contour intervals of that contour map?

A The contour intervals shown‘on Bxnibit C are one ﬁundred
foot contours above sea level. The southeasternmost contoﬂr is
1500, indicating 1500 feet above sea level. The furthermo%t north
western contour actually 1s plus L4100 feet above sea level.

¢ So the uppermost line extending clear across the ﬁXhibit
would be 1,000 feet?

A That is carrect.

Q Now, where would 2700 feet from the surface appear, ap-
proximately, there?

A Well, acﬁually, -

Q I think you stated the average well was 2700 feeﬂ deepe.

I was wondering where the average well on that map would bé.

W

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS
ALBUQUERQUE, NEw MEXICO
Phone CHapel 3-6691




20

A I would have to point to it. I can't specifically point
tora particular well, but the average deptn, i believe to b@ some=~
what hear the center of the field. Now, topographic differ@nce
will change that. In other words, If a well starts off in ﬁ low
area, the actual footage would be less, but the general topggraphy
of the area 1s a large seriles of hogbacks which affords very 4ilffi
cult terrain in the northwestern portion, and further to tmb south

east there ls the Louis Valley, and that is not too difficult.

Q Wnat 1is the actual varlation in the depth of the pro-
ducing wells from the surface?

A I velieve the variafion extends from a shallow ap@roxi-
mately 2500 feet to, I believe, to a depth of over 3700 fee@.

Q Some of the wells are producing from 3700 feet?

A That 1s my understanding. |

Q Mr. Gorham, on your tabulation of well costs for six
wells in Section 18, I notice $5100 expended for formation stipu~
lation. What is that stipulation that is required?

A That formation stipulation is sand-oil f?acture, %hich
includes approximately one thousand barrels of crude oil, a pound
of sand per gallon of oil, and which includes, of course, t&e cost
of Halliburton pumping units, etc.

Q Is the fracturing in this formation surficient, the

natural fracturing, that is, to cause the wells to produce With—

out this artificial stipulation?

’
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A TIn certain areas and in certain cases, wells havel been
drilled to the fracturing producing zones and have obtaine& from
it flow of flulds which did not require fracturing. Howevér, at
least 50 percent of the wells in the Verde-Gallup Pool do g0, but

apparently the six inch well bore in this well was drilledislightl

<2t

off of a particular firacture system and has been and is neﬂessary
to artifically frécture the well into the existing ma jor fracture
system. |

Q This well that you cored had not been fractured a% the
time it was cemented, had it?

A TNo, it had not.

€ And the cement penetrated the fracture and was enbounter$
ed 27 feet below the casing shoe?

A That 1is correct. |

Q Do you have any idea how far the fracturing effec% of
your $5100 fracturing job extends from the well bore?

A No, we don't., However, all of the wells beﬁave siightly
different from each ;ther. In a large number of cases, on $ur
particular property, we have attempted to drill in wlth oil'and
have not been able to get circulation and have lost oil witﬁin the
formation. 8o, therefore, a frac treatment,as such,would bé of
relatively negligible value in certain other cases. waeve%, we
have had no fluld entry whatsoever and it was necessary to break

the formation down before the formation took the fracture fiuid.

Q Now, Mr. Gorham, your total well cost here is %oulOO.
|
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That includes a certain amount of tanglble equipment that QOuld be

salvaged after the depletion of the well, doesn!t 1t?

A That is correct. A |

Q@ What could be salvaged there in that tangible eq@ipment?

A Well, I believe that a certain portion of the ca#ing
could perhaps be salvaged, probably the tubing, the well head and,
for the most part; the actual surface equipment.

@ What does that surface equipment include, pump uﬁit and
motor?

! A Pump unit and a location to tank batteries.
§ So you have some eleven thqusand dollars of that forty-

four thousand dollars that could be salvaged?

A I believe that to be correct, yes, sir.

Q¢ Mr. Gorham, did you say that you had not made any study
of this pool to determine what the reserves ln the pool were?

A DNo, I did not say that. Actually, I have done quiﬁe a
bit to try and determine the reserves in the pool as far ag the
reserves materially pertain to this type of a reservoir, b&t ap-
parently, it is impossible to estimate reserves on a volumetric

basis on a fractured reservoilr, which this particular fieli ise

. ] ‘ ‘..
Q& Do you have any opinion as to what the reserves in this

pool are per acre?
A No, I do not, sgire.

& Is there a pipeline in this area?
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A Yes, there is. There is a gathering line which tl Paso
Products Company has within the field, which takes the oil from
the Verde~Gallup Pool southwest to the Four Corners pipeline.

Q Was a study made of the reserves in the area pri&r to
the time that pipeline was constructed in the area? |

A Yes. As I understand it, there were somé estima%es madg
ag to the possiblé reserves. However, in order %o protect their
equality, the El Paso Products Company found it necessary ﬁo charge
each operator for its tle—~in cost on a premature basis in the

event that their reserves estimate was inaccurate.

& Do you know what the reserve estimate was in thaﬁ study

prior to construction of the pipeline?

A No, I do not, sir. |
§ Mr. Gorham, why have you chosen in your proposed%Rule
No. 5, that an 80~acre proration unit receive the proporti&nal
factor of two?

A Weli, it was my understanding that on the basis of the
Bisti hearing, that thls particular method of prorationing units,
of two for 80-acre spacing, was adopted by the Commission,iand it
is our attempt to follow in every way possible therules governing
the Bistl Field,

¢ Do you think the well drilling costs and equipment costs

in this pool are comparable with the well costs in the Bisﬂi Pool?

A I think the costs are slightly less than what are en-
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countered in the Blsti Pool. However, on cost per foot bagis, I

think they are equally as high, if not higher. In our parﬁicular
case, we have absolutely no concept, in my oplnion, of the ulti=-
mate results, and until such time we can get reservoir information
from production, I think it would be inadvisable to go to Sb-acre
spacinge.

Q@ I realize that the wells have been producing at a}rather
slzeable rate for only a short time, but has there been any%indi-
cation so far that they will not be able to sustain that rate for
8 considerable period of time?

A Well, that has been’the primary problem. I can*t:give

you a direct answer on that, I dontt belleve, for some peribd of

time. Welve been selling as little as 5,710 barrels of oiliper

day, depending upon the local market. It has only been rec#nt thatp

we have been able to sell, last month and this month, at a ﬁate

which would provide us with the information which you are s#ekingo

We will, however, show some tests based on even this short é periodg,

indications of the reserves at a later time.

MR. NUTTER: That is all. |

MR. PORTER: Anyone else have a question? Does aﬁyone
wish to question the witness? Mr. Cooley has indicated he ﬁas a
question, but he 1s not quité readye.

MR. UTZ: I have one or two questlonse
GUESTIONS BY MR. UTZ:

@ Mr. Gorham, in your opinion, is the horizontal coﬁmunica-

tion through this fracture system continuous throughout thelproduc~
A

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS
ALBUQUERQUE. NEw MEXICO
Phone CHapel 3-6691




25

ing area?

’

A To the best of my information, that is apparently so.

¢ To your knowledge, have you ever drilled wells in this
area, through the producing horizon, that have not been fractured?

A Would you repeat the question, please?

& Do you know, of your own knowledge, aﬁy wells that have
been drilled in this pool that have not encountered the fractured
section?

A I £find that rather difficult to answer on the basis that
only very few wells have actually been cored which would actually
show the presence or absence of fracturing. However, what wells
that have been cored, have shown this intensive fracture system.
As a matter of fact, most wells in drilling through have lost cir-
culation. However, there are some that have not, and in my opin-
ion, it would be in a very local situation adjacent to the actual
main fracture system.

¢ The fact that about 50 percent of these wells have to be
fractured, would that indicate to you that that section would not
be fractured?

A No; I dontt believe so, on the basis that the actual sanld
fracturing itself i; really not comparable to most sand fracture

joos in other areas 1n that at no time have we encountered in our

sand fracturing, any high breakdown pressures. In fact, they have

LI

been unnoticed in most parits, and we feel that in our sand fractur

ing, that what we are actually doing is perhaps propping up or
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opening up the existing standing fraciures with the sand contained
in our fracture system.

€. Do you know at what pressure this formation breaks down
on fracturing?

A Aboﬁt eight hundred poundse.

Q¢ That 1s pretty low, isntt it?

A Yes, it»is. H

¢ Is 1t possible to measure permeability in the fractured

reservoir?

A I dontt believe it ise If perhaps is. I would say it
had unlimited pérmeability.

& HEven one small fracture has an extremely nigh permeabili

A I would say so, yes, sir.

€ On your Exhibit B, under surface equipment, how many
wells, on your $L1,000 allotted for taniage, how many wells do
you plan To commingle into one tank battery?

A I am not quite certain as to the answer to that question

However, I feel or belleve that one of the wells had an individual

tank battery, our 18~1 well, and I believe that the remaining wellls

that come under the average cost elther had two common tank bate
terieses I am sure they had two additlional common tank batteriesg.
Now, the actual batterles themselves, as far as costs are con-

cerned, still have required the amount of tankage as if tney were

actually located on the Individual well, but because of centrali-

by ?

zation, we have seen fit to make a common tank battery in Section [8.
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¢ The more wells you mix into a tank batitery, the lower
the cost of the individual well?

A  That would be true pro&iding sufficient storage were
available.

MR. Ul'Z: Thatts all I have.
QUESTIONS BY MR. COOLEY:

&, Mr. Gorham, to continue this a little bit, with the linsg
of questioning that Mr. Utz was pursuing here concerning the nat-
ural fracturing in this reservoir, I didn't quite understand your
angwer as to why it was necesgsary to artifically fracture 1if' thesd
fractures continue throughout the pool and would permit drainage
over wlde areas.

A Well, the fracturing system itself, although it con-
tinues throughout the Verde~Gallup Pool, within the system there
are zones of less dense fractures per foot, and in my opinion, in
certain areas at least, 1t is concelvable that you could drill a
six-inch hole and encounter no fractures, although actually lo-
cated within the heart of the overall fracture system, and in cer-

tain cases, where that has happened to a degree, 1t has been nec=-

essary to break down the nonfractured shale apparently for a very
short distance because of the low breakdown pressure and support
the fractures with sand to keep them open and produce the oil

therein.
Q Isn't 1t possible by virtue of the same logic, to assumd

that there coﬁld be a considerable amount of oilil that could be

isolated, contained within the fracture system, but due to the fad

T
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it is not continuous throughout, it could be completely isolated?

A That 1s posgsible. However, I see no evidence at this
particular time. In this stage of development, it would appear
that, based upon the pressures wiich we have measured on our two
sections and pressure information wetve observed from others, thaf
the fracture system, as being curren%ly drained by the existing
wells, is of a odmmon regervoir.

Q Apparently, your information wouldn!t reveal the pres-
ence of isolated oil, would it? A

A I don't know whether’it specifiically would or would not.
However, I thinﬁ it certainly would be a great indication that
there is a different system, if we had a different pressure gra=-
dient within that particular isolated fracture system which you
point out could exist.

Q Well, being deposited the same depth and in the same
reservolr,youtd expect to find the same pressure substantially,

wouldntt you?
AA Weil, the depths actually are quite different throughout
the entire field.

Q@ I believe you testified that, in your opinion, one well
would efficiently and economically drain 80 acres, did you not?

A Yes, I dide. |

¢ Can you give me what Iinformation you have available to
substantliate this opinion?

A Well, the data that I have, I believe, has been testifid

d
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to earlier to the extent that the reservoir is a common reservoir.

It 1s a reservolr which consists of the fractures which are appar-
ently in full communication and that, therefore, in actuality, it
1s quite conceivable that the vertical pool could be drained on
much larger spacinge I do believe, however, that in view of the
possibility that you indicated, that a density of one well per 80
acres would very.adequately draln the reservoir.‘

Q You haven'!t conducted anything in the nature of pressurd

£

interference tests?

A Yes, we ﬁ;ve. That will be brought out by another wit-
nesse.
G

9

I believe you answered this question, but does the in-
ability to take pressure production decline curves in this well
indicate a short producing life?

A That is correct. Ve ﬂeed more production history in
order to determine the characteristics of reservoirse.

¢ That will ve practically the only reliable means of
determlning the oll in place in this pool?

A In my opinion, that is correct.l

¢, Do you have an opinion as to where this oll came from,
whetiner it was laid down or migrated in?

A Well, in my opinion, the sourée for the olil in the Verdd
Gallup Field is the Mancos Shale, or upper Gallup shale siltstone
sequence itself, and the reservoir as such, the fracture system

located on a monocline. Now, as far as migration, I have no con-
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cept at the present time as to whether or not the migration oc-
curred from the southeast to the northwest or as to whether or noy
the oil may actually be in toto.

Q If it were the latter, it would indicate that there
would be some oil in the Mancos Shale itself?

A I am certain. As a matter of faot; there is no well
which =~ I believe that it can be safely saild that most wells, at
least the ones that have cored the Mancos Shale, have shown high
residual olls, relatively high porosity, and no permeability
throughout the entire basgin.

@ And is it your opinion =- I believe I assumed this from
your testimony =- is it your opinion that even though there is a
high residual oil in this shale 1itsgelf rather than the fractur;}
the major portion of production will come from the fractures them-
selves due to the extremely low permeablility of the shale?

A That is correct. |

& Do you get any significant contribution from the shale
itself to recharge, so to speak, the fractures?

A I think it is possible, but based on ﬁhat we have seen
in the way of core analyses, it is highly improbable. I person-
aliy feel that we will need to see permeability within the silt
zones or ghale itgself in excess of three milladarceys, and I
haven!'t seen that as yet.

A Q You dont!t feel you can get any significance out of sghale

unless the permeability 1s three milladarceys?
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A VWell, that specific figure is not necessarily the rule,

but I feel it ghould approach that range.

Q@ Have you formulated an opinion as to what the reservoir
drive is in this pool?

A No, I have ﬁot as yet, on the basis that we have again
had insufficient producing history in order %o determine that. I
would suspect, howéver, at this time, that the reservoir drive
would be in part dissolved gas, and perhaps gravity drainage has a
large part to play in this particular pool.

Q You haventt found the presence of water in that zone?

A We have nét encountered water in the producing horizan.
We have had some water diff'iculties, however, which were found to
be problems in regard to isolatiné the water bearing point, like
out from the producing zone.

MR. COOLEY: That is all,.

MR. MORGAN: I will ask you a question. 7You say there is
gravity participation there. Would that mean that the wells in
the lower part of the dip would eventually produce the oil, that
the oil would eventually drain away from the higher portion of
horizon?

A I dontt believe that you could necessarily say that the
lower wells WOuid drain away from the upper wells, but I believe
that the upper wells would produce their oil and perhaps become
dry wells before the lower wells would exhaust their particular

reservoir. If that happened, there is no gravity drainage away
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from those upper wells.

Q Why would that happen?

A Well, the gravity drainage itself’ would merely represent
the increased pressure which we would find in the lower dip wells,
and for that matter, we have really not ascertained the northwest-
ern limits of the fleld; the northeasgtern limit or the southwester)
I inter ject graviﬁy drainage merely as a possibility, based upon

the very steep dip which occurs across the field itself, and as I

understand it, when we have high dip rates comparable To this fiel$.

We have had 1t in other areas, gravity drainage has played a partise

cular part in well performance.

Q With a certain amount of oil in place, and say a unifeorm+

ity in thickness, these wells completed in shallower formation
would probably be depleted before the ones in the upper formation?
Would you say in that event,then, that the wells in the lower are;
would get more oil than the ones in the upper area because they
would produce for & longer period of time?

A Well, that i1s a distinct possibility° However, I am not
familiar enough with the mechanics of gravity drainage to give you
a real answer on that.

MR. MORGAN: That is all.

MR. COOLEY: Mr. Gorham, have you found any indication
at all in your examination of this field as to whether there is
exlstence of a gas cap in that area?

A To the best of my information there is no known free gas
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in the field at all at the present time.

MR. COOLEY: Thatts all the questions I have.

GUESTIONS BY MR. NUTTER:

¢ Mr. Gorham, 1s there any current development going on in
this pool?

A §6s, there is. On Exhibit C we have shown current devel
ment by circles ihdicating well locations which have not been fill
in. I can give you the specific locations. There 1s considerable
development lqcated -=- wells, drilling, or locations made in Sec-
tion 17, Section 20, Section 30 of Township 31 North, Range 1l Wes
There is development drilling taking place at the present time in
Township 31 North, Range 15 West in Section 2L, and there is also
considerable development drilling occurring in the southwestern
portion of the field in Township 30 North, Range 15 West.

¢ In other words, except for infill drilling right in the
center of the pool, most of the current development 1s either in
the east end to extend the pool to the sast, or on the southwester
to extend the pool in that direction, is that correct?

A There are some insgide well locations. Here’is an ex-
ample, in the southeast of the southeast of the Section 29 of Toun
ship 31 North, Range 15 West, and there are several other location
I would consider all of these locations, which I pointed out earli
in Section 2L, as primarily being inside locations, and, of course
Pubco Petroleum has completely developed its inside location on an

80-acre space.

bp-

r—

3
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Q Is there any indication that the pool hag reached its

productive limits to the east and west?

A There 1s no indication, in mj opinion, that the field
has been delineated at the present time.

Q What happens when you go northeast up the structure, Mr.
Gorham?

A It is mj understanding, and from what studying I have
done in this particular field, that in the northwestern area the
wells are slightly smaller and the bottom hole pressure is less thd
what 1s found in the southeastern area. I would say that you might
conglder this a relatively light producing area as compared to somd
other areas in the field.

Q¢ The actual productive limits have not been defined for
the northwest?

A Tha£ is correctve.

& How about to the southeast, Mr. Gorham?

A Again, there are no limits to the soutﬁeast of the pool
as yete.

@ Has any water-oil contact been encountered by drilling
wells down deep?

A None,lto the best of my knowledge.

Q Mr. Gorham, is not a characteristic of the wells in resex
voirs of this type, which produce from a highly fractured forma-
tion, to produce at relatively high rates throughout their life and

then suddenly drop off to almost nothing?

hel
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A I dontt pbelieve so. I'm sure there are cases of that

- -

type. However, within the Rocky Mountain area, one example would
be the Florence Canon City Pool which, as I understand it, was the
first fileld discovered in the Rocky Mountains, and its flush perio
of production occurred in about a twenty-year period and some of
those wells are producing today. However, a large portion of them
have since been abandoned,

" & Have they declined at a gradual rate as would be encoun-
tered in a normal sand or other field?

A They have had a decline, buf the records for tne fractur
reservoirs are totally inadequate, tne fleld being discovered in
the very early 1900's or, as a matter of fact, I think it was 1899
I cantt quote the eiact date, but the records are very inadequate
as tkohat those wellg produced, and in a lot of instances, it is
difficult to ascertain their exact locations, but the fact does
remain that a certain number of wells are still producing today
from that field in very small quantities.

MRl. NUYTER: Theank you.
UBESTIONS BY MR. UTZ:

Q@ Do you have pressure information on the pool available
to you or will you take that up with another witness?

A That will be the next withness. |

MR. PCRTER: Anyone else have a question?
MR. WEBB: Just one question. |

REDIRECT EXAMINATION

pd
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BY FR. WEBB:2

¢, Ir. Gorham, isn't the impact of this testimony at the
present time the fact tha% the pool has peen developed such a
short period of time and ingufficient production history nas been
obtained, tiiat you dont't have all the information necessgsary %o
form a lot of opinionsathat you might like %o have, and that you
are asking for this temporary order so that the pool can be de=-
veloped on an ordinary basgis until that information is available?

A Yes, that is correct, I believe, until such time that
we can obtain sufficient producing history which will aid us in
establighing the probablilities as to reserves, that tahe field
gnould be developed on an 80-acre basis.

RECROSS EXAMINATION
BY MR. GREWNIER?

Q How long would you antlcipate, assuming present rates of
production, it would take you to have that data available, Mr. Gor
ham?

A In ny opinion, we should have probably at least suffic-
lent information for that purpose within one yeart's time.

« So taat you would be suggesting a tempoéary order of
one yearts duration?

Ah That 1is cgrrecte
MR. PORTER: Anyone elgse have a question?
MR. MORGAI: Would a suspended order ﬂortﬁo~acre spacing

rather than a temporary order for 30-acres, would that serve the
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same purpose?

A I don't belleve it would, sir. I don't quite understand
what the implicétion would be one way or the otﬁer. We would like
to be in the position that, until such time that the reservoir is
better understood, that we would prefer not to have people drill
on L0 acres except within the 80-acre proration unit.

MR WEBB: Mr. Gorham, the primary reason you don't want
a suspended lj0-acre order is that wells can't be undrilled éfter
they are drilled? »

A That ié correcte.

MR. MORGAN: I have one more question I would like %o
ask. Is capillary force as strong as the gravity force might be
in oil migration in a structure of this type?

A I don't believe 1t ise. |

MR. PbRT* : Any further questions? The witness may be
excused. |

(Witness excused)

MR. WEBB: I would like to call Mr, Norman Maxwell,

NORMAN E. MAXWELL, JR.,
called as a witness, having been first duly sworn, testified as
follows:
DIRECT EXAMINATION
BY MR. WzBB:
& Will you state your name, please, sir?

A Norman E. Maxwell, Jr.

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS
ALBUQUERQUE. NEW MEXICO
Phone CHapel 3-6691




38

& By whom are you employed?

A Pubco Petroleum Corporation.
Q@ And in what capacity?

A Petroleum engineer. |

Q& Would you state briefly your educatlonal background and
experience in the oil business?

A T graduated from the Colorado School of Mines in 19,1
with a degree in petroleum engineering. Served for Uncle Sam from
141 to 45 in the Seabee I Theater, principally on construction
ﬁork. i was employed by the California Company in 19,5 upon my
discharge from the Army 1in Rangely, Colorado. I was moved from
Rangely in 1945 to Edgerton, Wyoming, still with the California
Company, and then moved to Lake St. Jonn, Louisiana, served a year
there and then to Brookhaven, Mississippl and served a year there
before joining Pubco in 1952. Since 1952 I have been employed by
Pubco in their Aztec district office, and I am supervisiig the
drilling and completion of a large percent of Pubcol!s operations
botn in the San Juan Basin and other areas that Pubéo operates.

Q In what capacity were you employed by the California
Company?

A Petroleum engineer.

MR. WEBB: Are the witness! qualifications acceptable?
M. PORTER: Yes, sir.
G Mr. Maxwell, directing your attention to Exhibit C and

specifically to Section 19 in Township 31 North, Range 1l West,
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would you go to tnat Exhibit and point out to the Commission the

wells which are circled in green and red, identifying them by name
and location?

A In éection 19 of 31 North, 1l West, we ran an interfer=-
ence test with six wells being involved: Our Mountain Ute 19=-1 in
The northeast of the northeast quarter of the section; Mountain Ut
19-7 in the southwest of the northeast quarter; Mountain Ute 19-3
in the northeast of the northwest quarter; Mountain Ute 19-5 in the
southwest of the northwest quarterj; Mountain Ute 19-11 in the nort
east of the southwest quarter; Mountain Ute 19«9 in the northeast
of tihe southeast quarter.

Q I believe you stated that you have recently conducted in-~
terference tests involving these wells, is that correct?

A That 1s correct.

§ On what dates were the wells initially shut in, in con-
ducting these tests?

A These six ﬁells were shut in during the first wesk of
March of 1958. The production for March had been made, and they
were all shut in during the first seven days of March.

Q How long did the wells remain shut?

A They remained shut in until April 2ﬁth of 1958.

g Were all the wells turned on at that time?

A  All the wells with the exceptlion of 19«7 in the center of
the five spot were put on production on April 2i.

Q And that well remained shut in, is that correct?

) -
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A That is correct.

¢ How long did you keep the 19-7 well shut in after the
others had been producing?

A Well, the 19-7 ﬁas kept shut in for a forty-eight hour
period while-the other wells were produced.

& How much oil was produced from those other five wells
while the one well remained =-

A 16L6 barrels.

Q And what oobservation did you make of the 19-7 well during

that forty-eight hour period?

A At the beginning of the test, before the wells were turned

on, a fluid level pressure was taken showing 636 pounds at the top
of the sea datum, which 1s shown on Exhibit E at the bottom line.
636 pounds was the shut-in pressure on 19-7. After twenty-four
hours, the pressure == after twenty-four hours of production by thsg
surrounding wells, the pressure drbpped to 632 pounds, and after
forty-eight hours with 14116 barrels of oil produced, the pressure
dropped to 626 pounds, a pressure drop of 10 pounds; 1416 barrels
of oil produced.

€ We realize that, as interference tests go, forty-eight
hours is not too long a period. What was the reason you couldn't
prolong the test, in other words, keep that 19-7 well shut in?

A It was necessary to shut the well in to make its prdduc-
tion for the month of April and also we were limited by storage in

our tank battery for other wells.

A" ]
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¢ In your opinion, does the ten-pound pressure drop shown

during this forty-eight hour period, which was the ultimate result

of this interference test, even Though the same was conducted over

such a short period of time, does that show a communication betweeh

wells drilled on 80-acre spacing in the Verde=Gallup reservoir, at
least between those six wells?

A In my opinion, ten—éound pressure drop over such a sghort
period of time and amall volume of fluid removed definitely shows
communication in 80-acre spacing, and it would be unwise at this
time, I believe, to =~ I certainly wouldn't advocate to my company
to drill on lL0O-acre spacing with the littie knowledge we have of
the reservoir at this time,.

Q In your opinion, will one well efficiently and economi-
cally drain 80 acres in the Verde-Gallup reservoir?

A In my opinion, one well will efficiently’and economicall
drain 80 acres in the Verde=-Gallup reservoir.

Q Now, Mr. Maxwell, directing your attention to the re-
serves which may or may not be in this reservoir, you are familiar
specifically with all fthe Pubco Wells and generally with all the
other wells located in the area, are you not?

A That is righte. |

& As a petroleum engineer, do you have informaticn avail=-
able based upon your knowledge of these wells to adequately evalu-
ate the Verde-~Gallup reservoir from a reserve standpoint on either

a decline curve basis or as a result of material balance calcula-
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tions?

A I do not, sir.

€ Mr. Maxwell, has there recently been formed an engineer-
ing committee, subcommittee of the operators of the Verde=Gallup
Pool to study and make recommendations to the New Mexlco Oil & Gas
Engineering Committee concerning this pool?

A Tnat is right, sir. |

& Are you not chairman of that subcommittee?

A TUnfortunately, yese.

¢, Has the subcormlttee commenced work, that is, have they
started a study of ==

A A meeting was held of the subcommittee last Friday, dur-
ing whicn time we elected officers. We are working under the New

Mexico Qil & Gas Engineering Committee ~~ under their auspices, ang

3

we set forth a tentative program to compile fluid level and pressup
data, DOR data. We will study data, outline interference projects
study completion practices, study paraffin and remedial pressures,
and exchange information on straight hole drilling techniques, as
well as to investigate the reservoir conditions with a view to
secondary recovery methods to increase recoverable reserves.

Q Do you feel that after the subcommittee has had an op-
portunity to function for another «~=- at least one year, more ade=
guate comprehensive and reliable information will be available on
the reservolr characteristics and producing capabilities of the

Verde~Gallup Pool to more properly and soundly evaluate that resers

e
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voir?

A Thet 1s the purpose of the committee, sir.

Q Do you recommend the adoption of the Special Rules as
promulgated by Mr. Gorhnam and submitted as Exhibit G?

A T do. |

MR, WEBB: That is all.
MR. PORTER: Any questions of the witness?
CROSS EXAMINATION |
BY 1MR. NUTTER:

Q& I didn't get your name, sir.

A Norman”Maxwell.

¢ Mr. Maxwell, why, in your opinion, is it necessary to
fracture the wells in this pool to artifically stimulate them?

A We have drilled most of our wells in with cable toois
that we have set on top, as Mr. Gorham testified, and we have
drilled in with cable tools, which method we felt would give us a
relative DST of the zone, and when we started in our drilling oper:
tion, it was semi-wild cat. We certainly didn't have any prefer=-
ence production, and we wanted to evaluate theazones as best we
could, so we used cable tools. From the cable tool operation, out
of sixteen wells we have completed, only four showed any natural
oil in the well bore at all at TD,

Q@ This would indicate the lack of fracturing, then, wouldn
it, the lack of natural fracturing?

A I dontt know what the cable tools do to a well bore, but

&
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I do know that from actual observation of frac operations in the
field, that you do not have a breakdown like you do in the Picture
Cliffs or the Mesa Verde or in other formations in the field. Ths
pressure will start off at 800 pounds, and the frac will go in at
800 pounds. There is no breakdown, so I can't see that the frac-
tures are closed. They may be sealed off by.cable tool drilling
methodg, but =--

¢, Have any wells been completed in this pool with rotary
tools?

| A Yes, there havee.

G Have they encountered the same problem when they complet
the wells with rotary tools?

A The rotary tools ﬁave logt circulation, and those that
have tried to drill with water base mud have circulation problems
too.

& And with cable tools, they dont't?

A To, I wouldn't say that. The ﬁeils that have been drill
in by oil have lost cifculation, and in many instances drilling ha
nad to cease because they just couldnit keep enough oil on locatio

& Well, is it conceilvable thaf a well may miss these frac-
tures by a matter of a few inches but then the fractures pick up
and extend several hundred feet,as necessary, between 80-acre loca
tions?

,A I think tnis Exhibit is fairly conclugive. If that ce-

ment went down under tne well bore, we would nave had a slab like

3
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this all the way throughout the center of our core. However, we

did not encounter any cement until we were 57 feet below the casing

shoe. I believe we fraced adequately by drilling and coring with
oil. It was not necessary to refrac it upon completion.

¢ Now, Mr. Maxwell, if you had an open fracture extending
from one well to the other, there would be a néticeable pressure
decline in tihe well that is shut in when the first well is pro-
duced, would there not? Is it possible that =-

A Yes, sir. |

G == on your 19-7 well interference test that there was a
fracture between one of the producing wells and the shut-in well
and that the pressure decline resulted from that one well ratner
than the production from all six?

A That is possible, sir,’but we nave other data which are
not on the Exnibits, wnich show a remarkable similar botitom liole
pressure wnen related to sea level. You relate your pressure
throughout the two sections == of whicn I have knowledge =-- sectiol
18 and 19, of 31, 14, and the pressure related to the common level
datum is very close on all wells.

¢ Do you agree with IMr. Gorham's testimony that the permesa;
bility of the shale itself is practicaily nill?

A That is so indicated by the core anaiysis, However, you
may have some capillary activity there.

MR. NUTTER: I believe thatts all. Thank you.

GUBSYIONS BY MR, ARNOLD:

13
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& Mr. Maxwell, in view of the fact that you found cement
57 feet beicw the shoe, I am wondering if vou had any behind the
pipe.

A Well, Mr. Arnold, we had a Bradernhead squeeze on this
well.

«, I believe you have had a little difficulty -- I thought
you were having difficulty with getting the water shut off?

A Tnat is rignt, sir,. |

Q@ I wondered if you had any recommendations to make és to
special cementing programs?

A I thought the U.éoG.S. had taken care of that.

, I believe 1t is also probably ﬁhe responsibllity of the

Commission?

A Well, this well was completed prior to the time that all

that came up.

¢ You wouldnt!t recommend any particular requirements so
far as cementing to ﬁe written into the pool Rules?

A I belleve the recommendation that was gién to the U, S,
S. of covering off what we call the A zone, which is the top line
of the correlative formations that is below the point lookout, we
feel the water 1s coming from the point lookout, and I velieve by

covering that A zone you should be above all fractures and should

keep that point lookout water from getting down into the pay zone.

¢, How would you accomplish that, by running a temperature

survey?
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A Our own method 1s to usge the D V tools set at that

specif'ic place so that we can put cement where we want to, but we

wouldnt't force all operators To use a D V tool. In same areas

~

they dontt have the bad loss ciréulation that is in our area. If
they canAget cement in thelir preliminary job above the A zone and
have proof on that with a temperature survey, that would be fine
with us.

o You recommend that procedure be required?

A I believe so, yes, sir. |

MR. ARNOLD: Thatts alle

QUESTIONS BY MR. STAMETS:

g Mre. Maxwell, would you liken the fracture system in thig

reservoir to, say a2 major stream and its tributaries with, oh, say

many major fractures connected by minor fractures connected to
more minor fractures and so on?
A T believe you could ﬁse that similarity.
Q In other words, you can drill a well into the main
stream or you can drill it into a tributary?
A That is right, sir. |
MR. STAMETS: That!s all.
MR, PORTER: Does ényone else have a question?
QUESTIONS BY MR, UTrZ:
¢ Mr. Maxwell, do you have any pressure buildup informa-
tion on this pool?

A Pressure buildup?
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¢, Do you have a well that hag been produced for a certain
length of time and the pressure checked regularly?

A Yes. I have information on two where weltook a twenty-
four nour, thirty~six hour and seven-day -- beg yowr pardon, twenly-
four hour, seventy-two hour and seven=day buildup.

Q@ Do you have those pressures available?
Yes, sirs |

Winat wells are they on?

oo P

We have one set on Mountain Ute 18~5 located in the

southwest of the northwest of Section 18, 31, 1ll.

@ Wnat was your pressure on the shutin?

A The twenty-fouwr howr shutin pressure ﬁas 192 pounds.

Q Did you have a pressure when you shut it in?

A Prior pump pressure. I do not have a pumpiﬁg pressure

on that well for that specific period, but after' twenty=-four hoursd,
it was 192 pounds,.

Q Okay. What was it at seventy-two hours?

A  Seventy-two hours was L06 pounds, and oﬁ this particular
well, seven-day pressufe was 1161 pounds.

Q Do you consider that a relatively rapid buildup?

A T believe it will take at least three days to gét any-
wheres near a true reservolr shut-in pressure, and then if other
wells are producing with interference such as has been exhibited,
it looks like all wells will have to be shutin to get a true shut-

in pressure.
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. & Do you think the bulldup on this well was slowed down

by offset producing wells?

A No, I dontt believe it wase This is a mediocre well, 1if
is not one of our bést wells.

& What was the IP on the well?

A I believe the pump IP was iﬂ the neighborhood of 1861
barrels.

Q Did you ever get a stabllized pressure on this weli?

A T believe some of the data we have 1s stabililzed. ﬁe
have shut-in pressures of up to 93 days.

Q Would you continue to build up to 93 days?

A DNo, they didn't, |

Q How long does-it take them to stabilize?

A We dian't take intermediate presgsures all along that

periode

Q

u

That 1s what I was interested in, knowing if you had
any information that would indicate how fast these wells bulld up,

A This curve that I have described to you, and several
others that aren't of as long duration, is all the information I
have at this.tim;. We are currently condw ting similar tests,
one-day, three-day and seven-day shut-in on all of the wells that
we are able to shut-in and still make our production.

@ Based on what information you have available, how long

do you say it would take to stabilize the well?

A I believe after seven days that youl!ll be within 95 per-

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS
ALBUQUERQUE, NEwW MEexIco
Phone CHapel 3-6691




50

cent of stabilized pressure., That will be dependent upon the pro-
duction rates of offset wells. After seven days you may have a
decline, or even after two days you will have a decline caused by
production from offset wells,

Q@ On your interference tests -~ let?'s see, which well was
it you shut in? A 19-7.

Q 19-77% A Yes, sir.

Q You.héd the offset wells producing at the end of the
interference test, you did not shut-in the offset wells, you just
turned on the 19-77%

A That's right, sir.

& Do y;u think it would have been good information to havd
shut~in the offset wells to determine the 19-7%

A Yes, I doe I regret that we were no£ able to do that,
but as I stated, we were attempting to get our April allowable out
in the last five days of the month and we were unable to do it, by
we will incorporate it in our future studies.

Q Do you think that a seven-day shut-in stabilization in
seven days in a reservoir of this type is indicative of high
permeability?

A Well, it wouldnt!t appear to be that, sir.

Q@ Were these pressures bottom hole pressures?
A No, they were fluid pressure levels. ’
Q Were they bombed?

A Done with acoustic well soundere.

15
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& Do you know of your own knowledge what the variation
within this pool is of your fluid level pressures?

A Not over the entire pool. We do have kﬁowledge of our
two sections.

Q You dontt know whetner the pressures vary considerably
or not? ~

A On our sectlons, they vary from L,52 at the north end of
Section 18, down to 825 on the south end of Section 19.

Q What do you attribute that differential in pressure to?

A That is due to the slope of the formation, the C zone,,
due to depth, difference in depth.

Q Entirely due to depth?

A That is right. '

MR. UTZ: I think that?s all.

QUESTIONS BY MR. NUTTER: h

@ Mr. Mexwell, why have you continued to develop your

property until it has been completely developed..on 80-acre density

when this is such a unique reservoir, and you dontt have any in-
formation at hand? Do you think the wells will péy out?
A I don't know, sir,
%) You.héve nearly developed the Pubco area, have you not?
A  Our neck is stuck out. |
Q How much oll has been produced from some of the older
and better wells in this pool to date?

A Well, the total production from the 16 Pubco Well has
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amounted to about 71,000 barrels over a thirteen months! period.

Q Are these among the older wells in the pool? |

A Well, our first completien was in March of i957°

Q, Which well in the pool has produced the maximum amount
of olil of any well, do you know?

A No, I dont't, not of m& own knowledge. On our wells, our
maximum producer is~possibly 15,000 barrels.

Q That well hasg pretty nearly paid out to date, hasn't it?

A Close. ~

MR, NUTTER: Thatts all.
QUESTIONS BY MR. UTZ: h

¢, Mr. Maxwell, can you tell me about what the weight of
the column of frac oil 1s in wells that you have fraced?

A Well, it would be .3lL times the depth of the fiuido If
it was 2,000 feet, why i1t would be around 650 pounds.

& In other words, it is very little more pressure than the
weight of the column of oil that you need to frac this well, isn'tg
it? |

| A That is correct.
¢ Fracing itself indicates high permeability, does it not?

A No restriction of permeability, certainly nothing tnat
you nave to break into.

Q& Yet these wells will not stabillize in less than seven
days. How do you account for that?

A Well now, as I explained, this well is sort of an averag
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well, it does pump off. It will pump off at about a hundred barrels
a day, and the fluld level builds back up, and in Section 19 we hate
not been able to pump any of those wells off. We can't get any gap
on the casing to run our pump unit motors with, and those wells
probably dont't pull the fluid level down over a hundred feet, so
I would say %ithin twenty-four hours they are stabilized. They
Just dontt pull the fluid level down.
‘ MR. UTZ: Thatts all,
MR. PORTER: Agy further questions of this witness? You
may be excused. |
(Witness excused)
MR. WEBB: Tnat concludes our case.
MR. PORTER: Who would like to be next with testimony?
WARREN L. MANKINW, |
called as a witness, having been fir?t duly sworn on oath, testifiéd
as followss:
DIRECT EXAMINATION
BY MR. DAVIS:

Q Please state your namee.

A Warren Mankin,.

Q@ By whom are you employed, Mr. Mankin?

A Aztec 0Qil & Gas Company. |

@ What position?

A Chief engineef°

Q You have testified before this Commission in previous
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cases as a petroleum engineer and geologlst?

A I haves

MR. DAVIS: Are the gqualifications of this witness ac-
ceptable?
| MR, PORTHER: Yese

¢ Mr. Mankin, I would like to call your attention to Aztec
0il & Gas Companyt!s Exhlbit No. 1, and ask you to identify by coloj
the holdings of A;tec in and in the vicinity of the present limits
of Verde~Gallup Pool.

A I might say at the outset here, that this is a map primaj

ily of ownership similar to the Exhibit C put on by Pubco. The on]

difference in the outline of the pool is that there are =- two mnore

quarter sections have been added to this pool. That is on this
nomenclature hearing that will be heard on this particular docket,
and that is the only difference. The primary reason for putting ti

Exhibit up is to show that the ownership of Southern Union and Aztd

in 80-acre units has been divided, and which wells have been drillé

or are peling drilled and the tops that are used. The yellow is
Aztects 100 percent rights on the acreage involved. The yellow
with &he crosshatch 1s Aztects holding with 50 percent rights, and
the green'is Southern Union ﬁoldings in which Aztec has a portion,
and the attempt there is to show that the wells have been drilled
within the pool, or are being drilled. You might say at the pres-

ent that Aztec is drilling two wells, drilling the Ute 1-D Well in

the southeast quarter of Section 2L, 31, 15, and drilling its 1-E

cd

Ly
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Well in the southwest quarter of the northwest quarter of Section
20, in 31 North, 1l West.

& How many wells has Aztec drilled or participated in
drilling?

A ,Aztec has participated in the drilling of 13 wells in
this pool. Aztec drilled the first 8 wells and Southern Union
drilled the last 5 wells, each being 50 percent interest,

o, Mr. Mankln, is there development in the various boundar=
les of the pool going on at this time other than our own drilling
where you pointed out?

A Yes.

& Will you just briefly state the area that development ig
occurring?

A bevelopment 1s occurring on the southwestern portion of
the pool in El Paso!s and Pan American's acreage. Tnatls the
northwestern portiog of Township 30 Nofth, Range 15 Wesf, and then
all along to the nortneast in that particular direction, and then
there is development going on, in fill drilling, inside the pool
and, of course, the drilling which I have mentioned goling on in
the east end of the pool.

¢ Mre. Mankin, do you have any average cost {igures of the
wells that Aztec has drilled either on its own or in part owner-
ship with Southern Union?

A Yes, I nave maée a study of that. T might, at the out-

set, say that Aztec completed wells early in the life of this pool
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in Sections 10 and 15, along this vicinity here, of 31 North, 15
Weste Those wells vary in depth from 1300 feet to, oh, in the
neighborhood of 200, 2500 feet. Those are some of the shallower
wells in the pool as contrasted to the others. I believe Pubco
indicated it was in the neighborinood of 2000. We have some in tae

neighborhood of 13800 feet in depth.

T

Q Do you agree with the deeper deptn that Mr. Gorham testi

fied to of some 3500 or 3700 feet?

T

A Yes, I agree with ﬁhat°' The wells down in the soutieast
ern portion of the pool are atv a much greater depth. The cost
about whicn you asked me on the first 8 wells which Aztec drilled,
the average cost was $40,850, which is at an average depth of 2000
feet.

Q Excuse me, Mr. Mankin. You say Aztec drilled?

A  On behalf of Southern Union.

<

As operator?
A As operatorol That particular well was drilled at a cost
of approximately $20.00 per foot into the tank, including pumping
equipment and tankage. One‘reason the cost i1s so heavy ig that
this is very rough terrain and as a result of that, individual
tanks per well has to ve installed. Southern Unlion drilled, in
which Aztec participated, in Sections 23 and 2l of 31 North, 15
West and in Section 17 of 31, 1ll, 5 wells at an average cost of
$53,500. Tnose depths averaged 2600 feet. Of course, they were

some greater., Some of the wells, of course, were at 3000 but the

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS
ALBUQUERQUE, NEwW MEXICO
Phone CHapel 3-6691




57

average was 2600 feet. Again, that is extremely rough terrain,
possibly the most roush terrain in tne entire field. There are
some impossible locations, and as a resulv, locabtions costs averag
as much as $15,000 per well. So tnis was, again, at a cost of ap-
proximately $20.00 per foot into the tanks, including pumping
eculpment and tankage.

o Mre. Mankin, before we leave LExnioit 1 there, youlve in-
dicated there in yellow the Aztec acreage, is that correct%

A Yes, sir.

@, Would you state how those cquarter sgsections were divided?
In other words, are they east west, east half and west half? |

A FEach quarter section was divided into east half aﬁd west
nalf with Southern Union and Aztec taking alternate acre units.

&, Hxcept for those 30-acre tracts that had been developed?

A Those had been developed on an 80~acre basis as shown b&
the crosshatci there,

G When did this occur?

A I dontt recall the ﬁarticular date, 1t was sometime in
the latter part/of th7. You may say tihat these 13 wells, incident
had an average costAof 117,500

@ This division occurred prior to the filing of the appli-
cation?

A Yes, sir.
¢, How do the wells, the average cost of the wells that we

]

have drilled in Verde=G;allup Pool, Mr. Mankin, compare with drilli.

W
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and development in the Bilstli Pool?

A The drilling and development in this pool is about the
same cost as those wells drilled in tihe Bisti Pool, which is almog
twice as deep. Therefore, the cost in the Bistli Pool is approxi-
mately $10.00 per foot whereas in this pool it is $20.00 per foot.

Z  Wnat information nas come to your attentlon concerning
the reservoilr conditions of the Verde~Gallup Pool to date?

A Well, I would agree to some extent with what Puﬁco has
already related. Of course, we really dontt know wnat reservoir
conditions are as yet. It is still in a nébulous stage. Tnere
may be some solution gas drive. That seems to be improbable, and
water drives seem to be the greatest possibility. There is gravii
drainage.

@ Is Aztec a member of the subcomulttee that Mr. Gorham
mentioned in his testimony =--

A Yes, sir.

¢ == that will be compiling data for this pool?

A Yes, sir. Aztec isg participating in that stﬁdy.

@ Mr. Mankin, do you have any opinion as to the fracture
‘system that we have heard some testimony on today as to this pool?

A I believe that there is a considerable fracture system,.
I dont't conceive of it being like a super highway that is opened
from %ell to well. I concelve 1t similar to what Mr. Stamets made
some corment about, a river system or highway system feeding into

this thing, lateral type things of wnich there 1s no direct channe

cf
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but which there is definitely good communication.

& In other words, a network of fractures?

A In other words, a network of fractures;

Q@ Mr. Mankin, you heard Mr. Gorham read into the record
as thelr Exhibit C the proposed Special Rules and Regulations that
Pubco has for the Verde-Gallup Pool. Do you have any comments
concerning those, or any suggestive changes in Aztect!s opinion as
to what the proper Special Rules for tils pool Shoula be?

A Well, agailn, I think, as I have mentioned befofe, tnat
we need more time to determine just what the reservoir condition
is, and certainly a year!s time should give us a pretty good opind
ion as to what is happening here., Therefore, I would firgt agree
with them that it should be of a temporary nature and should bve
on 80-acre spacing to let us determine exactly what this reservoin
consists of.

Q For at least a year?

A Yes, sir. As to thé particular rules which he suggested
Aztec finds itslef 1In a position that it has very rough terrailn,
Of course, not only Aztec, but I think Southern Union is partici-

pating similarly in this development. Some of these locations ars

almost impossible on uO-acre‘locations; some of tThem we have to

move from one L0 to another 0. This is almost impossible terrain

It 1s solid rock. It 1s probably one of the most difficult terral
I have ever ooserved. Locations, as I say, are almost impossible,

in which case you have to move to another L0 in some cases. I had

ns
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spent some time in the fleld observing this, and the cost may vary
from, anywhere from a few thousand dollars to as much as $15,000
for a location, including some roads. There are cliffs, and it is
very diffiicult terrain, so I think we should have conslderable
flexipnility in these Rules.

@ Would you point out just generally, on our Exhibit 1,
some of the rougn areas that you have certain familiarity with
that nave not been drilled?

A I might point ouf on this Exhibit 1 that we have staked
locations and that we are drilling presently two wells, as I men~
tioned before, one in Section 2l and one in Section 20. We have
stake locations for approximately five other wells too, one in
Section 17 and one in Section 20 and three other locations in
Sections 23 and 2.

Q Are all of those diagonal?

A Yes, sir, they are diagonél alternate locationsg from
wells already drilled or drilling. In some cases, in certain lo-
cations, particularly in the west half of the northwest quarter of]
Section 23, 1t 1s almost impossible to get wells in there. We areg
unable at this time to determine just where we can get a location

in tnat entire 80 acres. We have offset obligations we have to

meet, so it makes 1t rather difficult. Similarly, in the east half

of the northwest quarter of Sectlion 235, Southern Union finds itselif

in a similar position. That is possibly one of the rougnest ter-

rain, 1n Section 23, and somewhat in Section 2, although we have
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been able to work 1t out falrly well in Section 2. There is alsg
some very rough terrain along the nortnwestern portion of the pool,
not ¢uite as rough, but still extremely difficult in Scctions 15
and 16 and 10 of 31, 15. So we do find ourselves in a very bad
position. Or course, other operators hoave similar positions, but
we have some of the roughest terrain of any operator.

@ With that in mind, with the need for a lot of flexibilitly

in any Speclal Rules that are adopted as a temporary spacing pro-

own Rules 1, 2, 3 and L and nake

o

ration here, would you just go
any recommendatlions that you see it To achieve this flexibility?

A T find it a 1little difficult to change some of these
things without changing their meaning. I have referred to the
Special Rules that were put in for the Bisti Lower Gallup 01l
Pool, whicihh supposedly these pools were formed, which was Order
R-10069-3, and in that particular thing, I find that in Rule 2 it
should ve amended gomewhat sgimilar to the Blstli Lower Gallup 01l
Pool rules winich could be 80-acre spacing, but would consist of
elthher the east nhalf or west half of a single governmental section,
ratiner than eltner tne north nalf or east half, or east half or
north half of that quarter secitlon.

(3 Do you feel that that would impose any hardsnip on any-
one If you actually had an easgt halfl and west hall of the quarter
section as your unit?

A To my knowledge, tnere 1s no ownershnip wnich would be

affected by tnis particular agsignment of acreage.
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§ And 1f it did, you would be agreeable to exceptions?

A The reascon I make this request here is because we don't
feel taat the Commission ought to be burdened with a lot of ex~
ceptions from the other operators to these rules, as we find our=
selves in a very difficult topography condition.

¢, Which we know are coming up?

A Whicnh we know are there, yeé, sir.

Q In other words, then, you would recommend that Rule 2
of the Pubcol!s proposed Special Rules be modified to be identical
to Rule 2 of.the Bisti Pool, except changing it to east half and
west half instead of north half and south half?

A Yes, sir. And in Rule 3, as I say, ﬁe have very diffi-
cult terrain here to meet in some cases, so I would suggest that

Rule 3, which was in the Bisti, that that be changed from 100 feef

to 330 feet, which is the state-wide rule. And, of course, Riule [

I dontt see any reasonlfor any change, or Rule 5. The only pos-
sib'lity is that possibly there should be some provision made in
these rules for administrative approval of these things, in the
administrative approval, for the Commission to have authority to
grant these exceptlons lmmediately 1f everything is met and all
walvers are glven, rather than waiting the twenty days as men-
tioned, put some extra provision in there for immediate approval
if all walvers were granted. And fthe last thing, possibly, would

be that the Commission might feel it 1s necessary to have some-

thing in the Rules to the effect that all wells now drilled or
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drilling be granted exception.
Q¢ All wells?
A All wells ﬁow drilled or drilling, that did not meet
these rules, would be granted exception.
& Without a hearing?
A Without a hearing’as part of this order.
Q Do you have any further comments concerning this case?
A I have none. |
MR. DAVIS: That concludes our testimony. I would like
to offer Aztects Exhibit No. 1 in the hearing.
MR. fﬂRTER: Without objection, Exhibit No. 1 will be
admitted.
Mr. Mankin, a temporary order wouldn'!t improve the terrainf
A No, sir. _
MR, PORTiR: Anyone have any questlonsg of the witness?
CROSS EXAMINATION |
BY MR, NUTTER:
& Mr. Mankin, as I understand it, Aztec has an interest in
13 wells in the Verde-Gallup Pool, is that correct?
A A 50 percent undivided interest. |
& And you have an interest in 0 wells up in the norther-
most part of the pool which were drilled at an average cost of
$110,850%
A That was in the tanks.

¢, The figure of $l10,850 represents some tangible equipment
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which has salvage value, does 1t not?

A Yes.

@ What was the average location and road cost in that areg

A T don't have those figures immediately available. They
were, I would séy, Just in an average of, somewhere in the nelgh-
borhood of $5,000 or less.

Q How muca less?

A Well, again, portions of those 8 wells were in very
rough terrain. I would hesitate to say. Possibly would average
close to $5,000.

¢, And you have an interest in 5 wells which were drilled
at an average cost of $53,5007?

A Yes, sir. Southern ﬁnion drilled those as operator, ang
we participated 50 percent. Those were in Sections 23 and 17.

& Does that amount include tangible equipment with salvage
value?

,A Yese.

Q What would you estimate, in these two instances, that
the tangible equipment would amount to?

A Well, of course, Exhibit B wgich Pubco had put in,
wouldntt be entirely out of line. Of course, we have greater
depth én some of our wells and we have shallower depths. There=
fore, there would be some difference in those drilling costs, but

the tangible items would be casing, tubing, well head, surface

equipment. There wouldn®!t be too much difference, I presume, frof
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what Pubco has put in Exhibit B, which I believe in that vicinity

was some $16,000,
o, What 1is the average well location and road cost in that
area where those 5 wells were drilled?
A Again, I would have %o segrégate those in Section 23,
They were 1n the neighborhood of, on, $12,000. $12,000 to $15,00(

@ How about the other wellgs?

f=br

A 1In Section 2li they would éossibly be in the neighoorhood
of 10,000 or slightly less.

¢ Is tihere a marked difference in the terrain in which
you have drillecd wells and the terrain in wnich Pubco has drilled
wells?

A On, yes, very distinctly =o.

& The terrain where Pubco wells were drilled is fairly
flat?

A As is in a low section. Of course, the one well which
we drilled in Sectlon 17 Jjust east of Pubco was in a similar ter=-
rain, so the location costs there were not high. The only thing
l1g that in that particular well we had to whip stock the well at
a total cost of $93,000 for that well. Southern Union drilled th&
well, however, we participated.

Q Is that 393,000 figured in tue average cost of the wellf

A Yes, sir.

& Is this an average tiiing that you have to whip stock?

A T¥o, sir. Skelley found the same thing. This is the
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off'set well to it. I believe their costs were a little bit less

than this.

& Abnormalty is {igured in these average costs?

A Yes, sire. I have the individual well costs, Eut that
$93,000, of course, increased the sum of those other 5 wells.

MR. PORTER: How much would you say it raised the aver=-

age, lir. Mankin?

A Well,lif you would knock that particular well out of
the $93,000, the costs were in the neighborhood of 556,000, 539,0
$39,000, $66,000. So you can see it would nave been considerably
less than this $53,000.

¢ $66,000 is higher than the average too, is it not?

A Yes. There’again we had conslderable loss circulétion°
There 1s a lot of loss circulation zones in this point lookout,
and there was considerable trouble in that particular well; loss
circulation, sgueezing, cementing, and difficulties in coﬁpleting
the wells

& llas Aztec attempted to drill any wells?

A Yes, sir. At the present tinme we are drilling two well
with cable tools.

@ That would have been a large part of tihe loss circula-

tion problem?

A Yes, sir, if it is completed; it is taking a long time
o do S0.

<& Do you have any locations, Mr. Mankin, that could be
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built with rcads to the location in accordence with the estimate
that Pubco gives of $15,000, that Pubco gives for roads?

A T think we will find a considerable number of %3056
wells over here in Section 17, and 20, over here east of Pubco.
Yes, sir, but not west of the Pubco.

¢ S0 wnen you start drilling over there, your average
per well cost will come down more, will it not?

A Yes, sir, but again, as was mentioned before, tnat is
snown by this map, Exiniblt C. There 1is considerable cranked hole
problems encountered,

G

“

Do you have to fracture your wells, Mr. lMankin?
A Yese

Would you explain why the wells have to be fraced in

&

the presence of a widespread fracing system sucn as you testified
to a wnile azo?

A Well'again, I think some of these are, of course, sone-
what natural, but in most cases you nhave Lo frac them anywnere
from, on, I would say from six thousand gallons to fifty thousand
gallons or say more or less tnan a thousand barrels a pound per
gallon to get tnem to break down. The pressure that we found,
break cCown pressures, varied anyuwhere from 500 to 1600 hundred
pouncge, depending on the area you were 1n.

& How far up from the well bore do you talnk the artifi~
cial fracing 1s affected?

A I have no 1dsa.
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¢, Mr., Mankin, how nmuch oll has zn Aztec well produced, whigdgh
has produced moré than any of the others?

A That is a ratner remote question because there has been
no sustained production until the month of April due to the pipeline,
anc 1t hog peen extremely erratic. We had some of the first wells
in the pool.

R I mean tne cumulative production.

A Well, the oldest wells that we have produced something
less tnan 22,000 varrels through the month of April. I understand
Mr. Carroll has a well that has produced in the neighborhood orf
60,000 barrels, unich i1s one of the older wells in the pool. Ours
vary Ifrom place to place and how long a well has been on.

@ This well of Mr. Carrollts has producéd what, 60,0009

A  Sixuy some Thousand. F |
¢ Is that the most oil that any well in that pool has pro-
duced?

A It is my understanding thhat 1t is.

MR. NUTTER: I think thatts all,

QUESTIONS BY IR, COOQOLmY:
& Mr. Mankin, returning for the moment to your proposed re-
visions of the Special Rules and Regulations submitted by Pubco,
referring particularly to Rule 2, I am not sure I understand you on

The terminology. It 1s a 1little bilit different in this Rule %too, I

»

]

In the Blsti Order it is

)
[92]
i
'. e
g
o
o
i
.

believe, than 1t is in the

north nalf of the soutnh half of the quarter section, and the way it

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS
ALBUQUERQUE. NEW MEXICO
Phone CHapel 3-6691

68



i1s presented in tnis Rule, 1t says, it shall run north and south,
uhich reverses the two directlons you use completely.

A I don't like the word "asnall run." I think it is rather
confusinge. Theﬁone in the Bisti, you can actually pinpoint what
you are actually talking about.

& Comprises which half?

A Conmprises the east h;lf or the west half of a single
governmental quarter section. Then there is no question what you
mean oy running. Tnat is strictly my own opinlon as to how I
would write it. I think it could be somewhat simplified similar
to the Bilsti Order. Of course, again, we would put -~ we would

-

knock out the word "diliagonal quarter-qguarter section' and put it
in "either gquarter-quarter section' for flexibility.

¢, I didn't get that. In other wordsg, you would have =-
you could have t%o wells in the same end of the quarter section?

A o, sir, two == yes, sir, you could have.

MRe PORTER: In the same end of the quarter section?

A T might point out, from looking again at Exhivit l,'that
Aztec and Southern Unlon have split thelr acreage almost completel
in alternate GO0~acre units and, therefore, in no case would there
be more than one well in elther one of these U0-acre tracts, vut
in very few rare cases, not many, there would be two wells in tne
same cquarter section, on tine same end of the quarter sectlon, very

very few cases, wnich would be occasioned primarily because of the

topography, and secondly, because of previously drilled wells, wnl

A=

ch
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you would have To fill in your obligations.

¢ (By Mr. Cooley} You said there would be very few occas+

ions. You mean because you would voluntarily stagger them?
A Yes, gir. We have so shown on this &xhibit 1 our pro-
posed locationa that we have already staked on the ground.

g I see.

&
A We havent!t made them all. There are very few cases thefe

where there is still a location not shown. In Sections 23, 20 and

17.
¢ You have no opposition to the inclusion of the require-
ment of drilling on diagonal quarters, except for the possibility

of terrain difficulties?

A Well, thet, and if you will note there, there has alread

been gome wells drilied, which 1s almost lmpossible to keep the
alternate pattern, in a very few cases, there 1in Sectlons 23 and 2
¢ I don't ovbserve those. Would you point tham out, pleasd

A Yes, sir. At the present tTime Southern Union is drillirn

Well 5-2l in the southeast, northwest of Section 2. There is

presently a well located in tne northeast, northeast Section of 2l

With that situation, I dont't see how 1t 1s possible to stagger

those wells, unless you put it in the center on the 00 acres.
, Well, sir, it won't. That!s tne only requirement I see

in this order, the way I interpret it.

A If that 1s the way it is, again we can find ourselves

in this position. There is another situation like that also, as T

).

(]

o7
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mentioned before, this 3-23, which 1s a locatvion and had previouslly

been indicated in the southeast, northwest of Section 23, They
thougnt, Soutnern Unlion thought they would drill a well there, bui
it is so difficult to drill a well there that they are going to
change the well vack to the northeast of the northwest and, there=-
fore, tnere will be two wells along ®that line, but again, to get
to your point, in each quarter sectlon there would be alternationg.
MR. WEBB: I believe your interpretation is correcte.

A Again, as I mentioned, we find ourselves in one or two

of those posgitions, of not being able to get a well in that gquartep-~

quarter section, and, therefore, there are a few situations where

we would have to put two wells, as an example, along The north hallf

of the northwest quarter of Section 23. It would be an extrene ex
ceptione.
Q When you say that this would pe the extreme exception,
you would be unable to locate any in the quarter=-quarter section
at all?

A There are a few sltuations like that.
That would be pretty extreme?

A Vinere we have extreme rougn ﬁerrain, where wells are to
be drilled.

Q. Are you of the opinion that this diagonal pattern, as
suggested by the Pubco Order, would result in a more orderly de=-

velopment of the pool, assuming that it would remain on permanent

80~acre spacing?

DEARNLEY - MEIER & ASSOCIATES
GENERAL L AW REPORTERS
ALBUQUERQUE. NEwW MEXICO
Phone CHapel 3-6691




12

A That would be tne object, and which we would attempt to
do so as well ag ==

t; Tnen, I take it you have no substantial objection to the
inclusion of the diagonal requirement?

A Well, I don't know. Of cow se, we are going to attempt

.

to do so, attempt to keep it in 2 diagonal pattern similar to thatf
but we have the feeling that we are going to find ourselves in one
or two situations where that wouldn!t be possible.

M. DAVIS: May I testifyﬂa little bit rignt here?

IMR. COOLEY: Please do. |

MR. DAVIS: Actually, Aztec 1s interested in orderly
development of tnis pool as well as any other, but we are not in
favor of the absolute requirement, in the situation that we have
here, for these diagonal locatlons, where we have o bad terrain
situation, and the reason that we are suggesting that we go as
Rule 2 of the Bisti Rules provide is that you can locate it in
either place taere on that, on the 80 or L0, and that it would
save the tvime and effort of going to operators or before the Come
rilssion and obtaining an administrative order; just saves an awful
lot of time, when we know what the gituation is in advance. I
think our company, as well as the other operators out there will
make every effort to follow the recommendations of Pubco. We feel
we need the flexibllity in this area on the basis that we have
suggested, and that's the reason we have suggested that Rule 2 of

the Bisti Rules be incorporated in tine proposed rules on an east
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half, west half govermmental quarter section.

@ (Mr. Cooley) Very good. Now, Mr. Mankin, you do not
feel that you can state, based on the engineering data presently
available, that one well will drain 80 acres in tihis pool, do you!

A T have no definite proof, but it is my firm conviction,
from what I observed here, that apparently it will drain, one well
Will drain 30 acres, but the only way we can tell is by getting
more information, but apparently from what we have seen up to now,
including the interference test, one well should drain 80 acres.

«, The data that is avallable at the present time is quite
inconclusive; the approach is, Give us another year and then we
will know.'

A Well, that i1s true to some extent, but again, to mne,
this interference test shows that we certainly have good communi-
cation, and that there is every reason to believe that 1t will
drain at least 00 acres. Of course, tnere is only ohe such inter-
ference test, and 1t is our feeling tnat that might be done in
other parts of the pool and, therefore, properly evaluate other
parts of the pool as well.

& TFrom a pool-wide standpoint, the data as to the ability
of one well to drain 80 acres is rather scant at the present time?

A Well, we are still working on such data. |

¢ How, in view of that, I will ask what purpose will the
temporary acre spacing order serve for a year, why cant't it con-

tinue on 1ts present status for another year?
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A Well, youlve got to state somewhere on one of these

-~

pools to determine what the spacing should be. Ii you keep going

by something you can't put your finger on, somebody will revert i«

another pattern, and the first thing you know, you cantt go back.

You've got to start at a point and go forward and try to orderly

develop a pool. Thatt!s the reason for the request for btemporary

80-acre spacinge
Q By that, do you mean that someone might start develop-
ing on L0ts?

A Tnere is always a possibility. Apparently, the operatol

are in accord.

& These Specilal Rules, as suggested by Pubco, would permit

this very thing, permit the drilling on LOtsg?

A I didn't understand it that way.A |

¢ In Rulé 3 it says, ¥Provided, however, that nothing comns
tained herein dall be construed as pronibiting the drilling of a
well on each of the quarter-quarter sections in an 60-acre unit.!

A I think that wording == instead of "each," I think it
should bve on 'either."

« Well, tihls provision exists in the Bistli Rules.

A Of course, the reason that was put in there, there were
already wells on the 40 acres. You nad to have it on the Blsti.

G Again I refer to Mr. Webb for interpretation of his
proposed Rule.

MR. WEBB: I believe that you can drill on [j0 acres, I
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dontt believe you can prevent that in New Mexico, but the detrimet
to érilling on Li0 acres will be the allowable wnicih would be al-
lowed under these Rules for drilling wells on 80 acres.

M. COOLEY: You used the term "detriment,™" and it seen
to me that your only purpose for a temporary 80-acre spacing 2t
the present time, in view of the fact that there is evidence ag td
what one well will drain in tne pool, i1s still quite inconclusive.d
It can't pronibit drilling on 110's. I1low, the only purpose would
seenl té be the assignment of an éo-acre, or double allowable to
the wells in the Verde=Gallup Pool, would it not, Mr. Mankin?

A O course, that!'s one of tiie desires of this order, Jes,
sir, out that isntt the eétire reason, of coursge. We want Go be

avle to develop proper reservolr conditlons, and you cantit do it
if you are going to buncn your wells together, and to préperly
evaluate the draining areas of these wells.

@ Again, I realize, as the Rules are proposed, that noth-
ing would be convained tnerein Lo prevent the drilling of wells.
Of course, if an operabtor so chooges ==

A I believe that is why it was put in tnere, because of
tiie statutory provision of those ==

¢ You don?'t feel anyone will é&rill on 4O!'s anyuway?

A I dontt know.

o I itnink vou understand very well the proration formula
J

for oil proration in the State of New llexico, and as you know, a

siven amount of allowable will be assigned to northwestern New

LS
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Mexico vased on the nomination for the purchase of oil from that

-

area. liow, from this total amount of nominated oil, the Verde-

Gallup would recelve exactly twice as much as it would on L0-acre

spacing, is tiiat correct?

-
o
=
o
[4]

-
0]
I—Jn

J
°

¢, Do you feel that the assigmment of itwlice the allowavles
to Verde=Gallup Pool is warranted until such time as it can be
shown with some assurance that one well can ==

A I think there 1s reazsonable assurance that it 1s able
to drain U0 acres and, of course, not 21l wells will ve able to,
at the present time, get the double allowable, but there will be

e +
a sguogvvl

- »

21 anount that will

5

-
s

5

12t do you mean all wells wouldn't be able?

A Iot all wells will be able to produce twice as nmuci,
le DAVIS May I ask you a question along thosge lines
of questioning there? It was my understanding that one provision
in the Biligti Ruies w;s required to permit cnother well on the 80~
acre tract, 1f the operator so desired, and as was pointed out, if

is a stotutory provision that you cannot prevent someone from

drilling on }J0 acres in liew idexicoe. Secondly, as to the provisios

or the double allowable, so to speak, for an J0-a2cre unit, your

4

-,

ew Mexico stabte-wide Rules do not provide for an d0-acre 2llow-

<y

able on 2 well depth to 5,000 feet. I may be mlstaken,
MR. COOLEY: The state-wide Aules do so provide that.

However, in the event that ~Special Pool Ruleg are promulzated Iy

b1
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U forth in Rule 1 of our Rules, I believe

those Special Rules take prececence over oll stete-wice Rules and
Regulations whica rnligat be in contract therewith.

Ml. DAVIS: That 1s my understanding. Therefore, in
doing so, in setting up 80-acre gpacing, it seems also desiresovle
to 50 anead and determine some allowable factor, which we are
asgking for in tne case of an J0-acre spacing.

MRe WmB3: Mr, Cooley, as you reneniber, you nad sone
correspondence with lir. Selinger on tint very point, of winich I
have some copiles, so that was the reason we incorporated that as
i1t is nere in these Rules. Now, uwnat we are tryinz to do here is
promove an orderly development within the pools on 2lternate sec-
tiong; that 1s, the northuest, or soutiieast, or noriheast, but as
you stated, tnere 1s a provision in the Hew lexico Statubte which
does not preveni anyoody from drilling on a Lj0-acre tract. Taere
may not ve any ljU-acre tracts in this pool at the present time,
but under these Rules, they can drill on that L0 and be able Lo
et wnat, in fact, is half a unit alloueble.

¥Rl. COQLEY: Por the sake of tne record, as Commlssion
attorney I do not take the position =- I do not concur that the
statutory provision to which you refer, I believe belns 065=3-13
provide that no operator shall be denled tne opportunity to drill

a well in his property, and would not preclude an order whicn

would require development on O0-acre cspacing, and I think you

could strike this paragraph in Rule 3 and still be within statuto]

T -
o
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o WEBB: If you, as Commission attorney, recommend,

we will be glad vo strike it because that's the only reason it wals

incorporated,
Il. COOLEY: That!'s my feeling. Nobody can tell us but
the Supreme Court. Thatls ;111o
QUESTIONS BY IR. HUTTER:‘
¢ Iire Mankin, is there any possibility that the cdevelop~
nent of the Verde~Gallup 01l Pool to the southwegt will carry intp
tiie llorce Shoe Canyon Pool wuhich 1s several miles to the southweslt?
A I think there is a remote possibility. I think there
has been a well or so drilled on the nortaeast end of the Horse
Shoe~Gallup wnich hasg indicated tnat there might be some possible
separation there. At the present time I dont't foresee that the

two will join up perticularly. In Lfact, They are producing from

»

essentially different zones of tine Gallup.

0

o

1~
ct

is in the Gallup, isnt't it?

A Different portions of the Galiup.

9 uWhere in the Gallup would 1t be with relation to BEx-
hibit D, there on the wall, ©the producing horizon of the Horse
Shoe Pool?

A I am not sure just how that would correlate. I believe
other people here, such as E1l Paso, would be more in a position
to say that, but I belleve there 1s a2 portion of the upper Gallup

in the Horse Shoe-Gallup.

Q The developnent of tae Verde~Gallup is continuing?

ISR

DEARNLEY - MEIER & ASSOCIATES
GEMNERAL LAW REPORTERS
ALBUQUERQUE. NEwW MEXIiCO
Phone CHapel 3-6691




79

A At the present time there has been no drilling.

M. COOLEY: Thank you.

FR. PORTER: I will have to interrupt the questioning
at this point. We only have one Reporter, and we would like to
use him tomorrow, so the hearing will recess until nine ofclock
tomorrow morning and we will reconvene out at the Highwaygauild-
ing, wnich 1s out on Cerrillos Road. I dont't know the exact ad-

dress, but Jjust follow the crowd.
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MORNING SESSION, FRIDAY, MAY 16, 1958

MR. PORTER: The meeting will come to order, please. We

will continue with Case 1llil. Mr. Davis, I believe you wuere throu%h

with your direct examination and Mr. Mankin was under cross exam-
ination at the time we recessed yesterday. Does anyone else have
any gquestions of Mr. Mankin?
MR. DAVIS: I havé one or two questionse.
REDIRECT EXAMINATION
BY IMt. DAVIS:

G, Mr. Mankin, yesterday in answer to Mr. Nubttert!s question
concerning well cost, there was some 1ldea given that ashyou moved
into the flatter areas, this $56,000 average might be reduced. I3
it your opinion that, notwithstanding when you move off the flatid
areas we are talking about, going 1nto deeper drilling, that the
average cost of,,per well snould still stay somewhere in the neigh-
borhood of $li»,000 to $L47,0007

A Yes, sir, I believevthat 1s true because youlve got the

deeper zones, and in addition, youlve got loss circulation zones
and you have extreme crooked hole ﬁroblems.

§ Mre. Cooley asgked a question concerning more or less why
Pubco and Aztec and some of the other operators were asking for
d0~acre spacing for this pool. Would you just elaborate on that
point, the reason we are agking for it at this time?

A Well, of course, I personally feel tnat one well will

drain 80 acres, but I would like to have more time To optain more
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information, and in doing so, we!ll be able to determine just whai

tiie spacing snould be in this yearts time, and certainly nothing
will be =~ no problems will be encéuntered if this is granted.

@ In other words, we are not threatened at thie moment with
any lj0-acre drill applications to drill on tne L0 acres?

A DNone, to my knowledgeo. |

Q& But that possibility 1s always with us?

A Yeso |

¢ And today the operators have voluntarily developed on
80-acre spacing? A Yes.

& So in'order to give us an opportunity to develop the in-
formation we need, we are asking for an G0-acre spacing and prora-
tion at this time, 1s that correct?

L Yes, and also so that thé Engineering Committee can have
an opporiunity to properly obtain this information so that we can
evaluate it.

Q@ We are not out here just to get a one~year developnent
progran, so Lo speak, on 80O-acres, because we think and velieve
that by the end of the year wetll have sufficient and adequate
data to support a permanent GO;acre order, 1s that correct?

A Yes, sir.

G And is 1t true also, that in the event a well is drilled
on j0, you canftt undrill it, 1s that correct?

A Tnat-is my opinion of it. |

& Mre. Mankin, to clear the record, Rule 2 was discussed

]
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briefly yesterday, and our suggested change. Would you read Rule
2 and Rule 3 into the record as we recommend 1it?

A Rule 2, I would recamiend should read:’ A1l wells pro-
jected to or completed in the Verde-Gallup 0il Pool shall be lo~
cated on a unit containing 60~acres, more or less, which consists
of eitner the east half or the west hallf of a single governmental
guarter sectlon.

Rule 3, I would recommend to be, "all wells projected to of

completed in the Verde~Gallup 0il Pool =nall be located within 33(

feet from the center of either quarter-quarter section in the unit

provided, however, that nothing contained nerein shall ve constru
as prohlibiting the drilling in a quarter-guarter section in 80-act
tracts.”

MR PORTEIR: Just one minute. I was making notes here.
Rule 3, Mr. Hankin, what tolerance did you recommend?

A O.

\US]
(S

Q@ As to Rule 3, Mr. Mankin, you wouldnt't have any objectis

to eliminating the highest proviso?
A No, sir. That was strictly a suggestion wihich might Dbe

put in here and casgily left oub, as far as I am concerned.

¢ What about allowavnles? What 1s your feeling on that, ir

,

that is eliminated, do you still think that if there is one well
on an 00, that it ought to receive an J0-acre allowable?
A Yes, sire.

@ What is your reason for that?

v

b 1.
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A Because each person should nave an opportunity to develep

nis acreage on a lj0-acre baslis if they so desire, and in doing so

if you assign the allowable of two LO-acre tracts to a single welﬂ,

you should ve able to produce a certain amount of oil.
&, Do you have any other comments?
A Ho, sir. |
MR, PORUHER: Anyone else have a question of M¥Mr. Mankin?
RECROBS HXAMINATION |
BY iRe GuonIER:

17

& Mr. Mankin, youtve indicated

ing commitiee hopes wo develop information avout this field, that

tnere 1s already a certaln amount of data available to it, 1s that

correct?

A

A Yes, primariliy the formations stages, to my knowledge.
tow, 1g there any of thls data, wnich has come to your
attentlon, wnicir you feel 1s inconsgistent with Tae idea that one
well will efficlently and economlcally drain JO0-acres?

A Mo, sir, I don't know of any inconsistencieé that have
been set up as yet.

& ALl of the data that has veen obtained to date, to what
extent it has veen obitalined, 1s consisient and supports that con-
clusion wnhich you have reached, 1s that correct?

A Yes, sir.

IR PORTHER: Anyone else nave a questlon?

MR CCOLEY: T still don't understand their position wif

Giat although tnls engineer-
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regard to whether they can or cannot drill on /i0-acre tracts?

Would you try to clarify thet one more time, please, Iir. lankin?

M. PRTER: TYour question, lr. Cooley, is as to whethew

they snould be allowed to drill on a ll0-acre tract if 80-zcre uniys

ere estoblighed?
A Well, I have no xnowiedge of that, as to whether =~ the

only tininz, I think,the statute provides that a person will be

..d.o’ ——
allowed an opportunity to drill on his acreage, unatever i1t might

be, wiheller it 1s lLi0~acre or not. I dontt particularly care

b

wiether 1t should go in There or not. Tg me, 1t is more of a
lezel zzpect,

& Aside from the lezal aspect, as an engineer, do you [eg]
thet the pool will ve riore efficiently and more economically and
more uniformly cdeveloped 1f you eliminate this proviso which per=-
nivs the operator to drill on 40te I Lie wants to?¥ Divorse your

niind entirely from any possible legal objection, and as an engin-

O

er testify whetiier you feel 1t would be in the interest of con-
servotion and possiply preventlon of waste, and certainly the
Grilling of unnececgcsary wells, whether you feel tials provision

should be omitted?

’

I

'
¥

joN]

I

[

ing that, do I feel that tie allternate or diagonal guarser-quarteq
sectlion ghould be utilized?

(; The provision in Rule 3 whilch states, "that nothing

W

contained herein gsniall be construed ag pronioviting tne drilling

ont't quite understand your question. Are you indica}

3
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4

of a well on each of the quarter-cquarter sections in an §0-acre

A ¥ell, apain, from an engineering standpoint, of course,
there snoulc be only one well In the GO.

& In the interest of uniform development?

A Yes, sir, one well on the 80.

&  And do you itnink that cdrilling a pool -~ assuming {for the
moment that 80-acre spacing will completely and adequately drain

tne Verde-Gallup 01l Pool, do you feel tnat the drilling of addi-

tional wells to a density, the unnecessary density of ll0-acres woull
cause any wWaste?

A AT thé present time it would cause economic uwaste.

& Iire Menkin, waste as defined by our statutes -- and I am

sure you are very familiar with 1t -- is underground waste, surface

waste, production in excess of market demcnd, or violation of rate

A My feeling ls that tinat certainly would be waste.

¢ Do I understand your answer, IMr. lMankin, to be that if
you Grill two wells on an G0-z2cre unit that 1t would be waste --

A Yes, sir.

¢, == assuning that one will drain?

A Of course, I have made that agsumption already, yves, sir.

MR. PORTER: Anyone else have a question?

WGQUESTIOUS BY MR, KoWDRICKS:

¢, Ire. Mankin, you reconmended that the easgt hall of tae

a
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querter section or the west half of the quarter section be set up
as a unit. Is tanere any specific reason why the east hall or the
West half should be designated?

A My first thought ﬁhefe was that that would give it a much
more orderly development. However, I am nbt particularly bound by
either one. I think 1t could be either way, either the east halfl
or west half, or north half and south nalf. You could find yourself
in grouping of wells in elther one or both, but I believe 1t could
be elither one.

&

]

Well, you have recommended that an operator drill at his

election in either of the lj0~acre tracts of the 80, have you nobt?

& So the particular hLslf of the guarter section would not
pnake any difference as to where the well would be located?

A Very little difference.

¢ You referred yesterday to an average cost of your {irst
eirnt wells as being something over forty thousand dollars. Is that
tne total cost from the time the locations were made until the well
was first run to tanks?

A Yes, sir, thét includes vankage, puming, location well,
cost complete.

W Taat is the total cost applled to those first eignt wells?
A Yes, sir.

¢, Does that include the plugging and drilling out costs for

B

the first two wells tlhat were plugged and abandoned and tre n reopensg

[oF)

(2]
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L As I recall, there was only one well -~ there was one wel

:J_

thet was abandoned, tne hole was lost, but the original well that
was plugged and reopened some two years later, that did not include
that coste.

MR. KENDRICKS: That is all.
GUESTIONS BY MR. MORGAL:

G

, DMr. Mankin, are you telling this Commission that you don?
think 1t 1s necessary to have a fixed pattern in this 80-acre spac-
ing that you propose?

A Hoe As T tﬁink I indicated yesterday, I think we would
desire a fixed pattern. We are certainly going to try to develop
on a fixed pattern, bub we didn't think it would be advisable, in
view of some of The extreme top;graphy, to cause the burden on
other operators and the Commission to grant these exceptions right
at the offget or almost at the offset. If the Commission desired
to do that, and the other operators desired to allow Those excep~
tions, why that would be all right. We certainly would desire a
fairly rigid pattern as far as the actual development 1s concerned,
if we didnt't nave this topography.

& éhat's what I understood you to say. Your answers to Mr.
Kendricks indiéated you abandoned tnat thought.

A He said either to assign the east half or the west half,
or the north half or soubth half, and as I said, I didn't think it

made too much difference wnat the assignement of the acreage was a$

long as it was an (80-acre tract.
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¢, I understood that answer,but then I understood you to say

that it didntt matter which end of the 80- anybody wanted to drill

Olle

2]

A I didn't mean to leave that impression.
MR MOéGAN: That is all.
QUESTIONS BY MR. KENDRICKS:

& You mean, in answer to my question, you do not recommend
that tne operator have the optlon to drill the north half or tne
south nalf of that 30-acre tract, whether i1t be the eagt half or
the wesgt half?

A I dgn?t believe welve Indicated to drill in either quartdg
section, not in-alternate quérter sections or diagonal quarter secH
tions.,

& You mean quarter=-quarter secltions?

A I mean quarter-quarter sections. |

& In other words, two wells may be drilled in the south hal
of a quarter section or in the north half of a gquarter section?

A Could be. We dontt anticipate that there will be maﬁy of]
those sort of thing, but thére is that possibility.

MR. DAVIS: May I ask one question?

R. PORTER: Surely. |

IR. DAVIS: Mr. Mankin, in answer to Mr. Morgants questid
I think you were a 1llttle pit confused. Actually, we areﬂtrying g

‘get flexibility on this -- on the 160-acre tracts as such, divided

into 80ts, becauge of the topographical conditions that we know

r

1)y
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about now, we are making the recommendation that we drill anywhere
on the 80, depending on the better location, to save money and
drilling costs. As was indicated, we intend to develop a diagonal
thing insofar as possible, 1is that correct, Mr. Mankin?

A Yes, sir.

QUESTIONS BY MR. GRENIER: IMr. Mankin, are you sufficilently inform

W

as to the terrain on these various tracts on which locations have
not already been staked to be able to advise the Commission as to

any anticapatory exceptions which you think ought to be granted

and pernaps in that way get definite with them as to just where yoh

[oF]

think deviations might be necessary from a diagonal spacing patterf?

A Well, as I tried to indicate yesterday, we only have, ag

we know 1t now, possivly two places where that mlight happen, but

there might be more of them over on the west side of the pool, whidh

as yet we haven't staked the location to determine that.

& You héven't macde a sufficient examination to determine
what might be needeé?

A I personaliy inspected that, and I know that two are goij
to be very difficult and I have also examined aerial photograpns asg
well.

QUESTIONS BY MR. NUTTER:

& Mr. Mankin, if a pool is developed on the state-~wide spad
ing pattern of one well to LC acres, 1s there anything in the statd

wide rules tnat prohibits the drilling of as many as four wells on

that LO-~acre unit?

03
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A TWot to my knowledge.

4 Other than the unnecessary cost of the well, which may nd
be needed on a [O~acre unit, if there is one already there, would
any wagte result if an additional well were drilled other than the
cost of the well?

A Other éhan the economic waste of the well?

¢ Noe. Underground waste ig what I mean,

A Again, there might be some pressure signs. Having too
many wells in an area, that certainly could be a reservoir condi-
tion that might not be adviseable.

@ You think there is a reservoir condition in this pool
that would cause underground waste if two wells were drilled on
80-acre spacing, 1f a pool were developed on 30-acre spacing pat-
tern?

A At the present time I think there would be, until we know
more about it.

@  You mean there would be waste until you know more about

[N
et
(3]

A Well, at the present time, it would appear that that many

wells would certainly csuse pressure signs around the already pro-
ducing wells, and cause these wells to drop their pressures more
than they should to properly produce the amount of oil that is
there. Right now we dont't think that those otner wells are necess+
ary. dJust one well on aﬁ 80,

-

S,

; Well, if an operator chose to drill two wells on an 80 and

DEARNLEY - MEIER & ASSOCIATES
GENERAL [LAW REPORTERS
ALBUQUERQUE, NEW MEXICO
Phone CHapel 3-6691




91

was willing to foot the bill for the extra well, is there any unden
ground‘waste or damage to the reservoir going to occur?

A Unless 1t becomes an offset obligation where‘you would
start a chain reaction. That would be the only way. If it is
witnin his lease, there might not be any problem.

«, And the chaln reaction would result in economic waste and
not underground reservolr waste?

A Primarily underground ﬁasteo

MR. NUTTER: Toat is all.
UESTIONS BY M. MORGAIK:

Q Mr. Mankin, in answer to Mr. Nutter?!s question, you spok

of anticipated reservolr energy in building ts many wells on one
tract?

A Yes, sir.

& Wnat 1s the reservolr energy 1n thls case?

A We don't know. There is very small amount of gas, not
even enough to pﬁmp the wells in the area, and we assume that wnat
reservolr energy is there, itts primarily of a gravity type drain-
ages A

Q What would drilling more wells have with changing the
laws of gravity?

A Won‘t'change the laws of gravity. You do have reservoir
pressure.

MR. PORTER: Wnat is the source of reservolr pressure?

A I don!'t know.
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«, (By Mr. Morgan} But there is some?
A Yes, sir. Pubcol!s englineering witness so testifled as to
these reservolr pressures and tihe interference tests.

M. PORTER: Anyone else have a guestion of Mr. Mankin?

«UeSTIONS BY MR. UTZ:

& IMr. Mankin, did I understand you to say that as far asg yoh

know now, you only nave about two locations that you would have to

drill off of a fixed pattern?
A That seemg to be céftain. There apparently will be otherg
in the west half of the lease after we get development on that.
¢; Do you tnink that having to move off a fixed pattern will
be the exceptlion ratner than the rule?
A IV seems to be, at Tthe presént time,
¢ Then would you have any objection to the Rules giving you

opportunity, for top preferavle reasons, for applying for adminis-

trative approval to move off of a fixed pattern?

-

A If there were sufficient flexipbility to allow all of those,

I see no great concern. We just wanted to arrest that sort of a
condltion.
¢, You are not advocating that taey move off a fixed pattern

ndiscriminately?

P

A Ho, sir. Definitely not. We are going to attempt to kee%
on a fixed alternate pattern wnenever possinle.
MR. UiZ: Tnat's all I have.

MR, PORTtR: Anyone else have a question? The wliness ndy
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be excusede

excused)

—~

=,
Je
ct
¥

i
()
&)
2

MRle PORTER: Mr. Buell.

DAnIEL Re CURAZLS,
called as a witnegs, having veen previously sworn on oatn, testifieF
as follous: |

DIRECT LXAMINATION
BY MR. BUZLL:
¢, Mr. Currens, state your full name, oy uwhom you are employe

and in what capacity and in what location, please.

Daniel R. Currens. Imployed by Pan Amerlican Petroleum

=

Corporation. Resgervolr engineer, Roswell, New HMexico.

5

Q Eave you testified at a Commission hearing prior to today]

5 Yes, I haveo

Are your qualifications a matter of public record?

A Yes, sir. |
IR. BUEBLL: Are nis qualifications acceptable?

M. PORTER: They are accepltable,

A Yes, sic, I was,
( Mr., Currens, would you briefly go over to Aztects Exhibit
lic.. 1 and locate generally for the record the area of Pan American
properties?

A  Pan American nas six sectilons in one general area in the

MR. PAYNE: Mr. Curreirs, you uwere sworn yesterday, werenl!j
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Verde-Gallup Pool adjacent thereto, being the Sections 35, 3, 33,
29, 23, and 27 in Range 15 West, Township 31 North. In addition to
this, we have another quarter section, which is a quarter section
consisting of the east half of the east half of section =- let me
refer to my own maps over here for the exact locations.
MR« PORTER: I taink we will have a dlsplay board here

in a few minutes.

A It 1s the east half of Uhe east half of Sectlon 6, Toun-
snip 30, Range S

Q@ How many completed wellg do we have at this time?

A We have four completed wells.

« In order to save time, Mr. Currens, and avoid waat, in my

opinion would ve needlegs repetition, let me just ask if you are 1A

seneral agreement witn the Exhiblts and tne testimony that have bedn

presented with respect to tnis reservoir?

-
_~
e
&
3

IAL

tion avallable and the analysis tnat hag oveen made, yes, sir, I am

in general agreenent with tnatv information,.

a .

et me asgk you thls, wnether or not Iin your reservoir

L
b

stucdles of this pool, you, like the other witnesses wno testified,
have nad trouble in ascertalining the reserves at this time?

A Yes, sir, I have. |

4 In your opinipn, 1s an 80-acre order a proper order for
thiis pool at thals time?

A Yes, sir, I think so. All the indications are that we

respect to the reservolir, with the reservoir informg-
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would iiave 80-acre drainage, but now, of course, we are only asking

here for a temporafy ohehyear order. A commlittee has been forned,
and we are studying the reservoir -~ we are dilizently pursuing tie
study of the resgervoir and ai the end of tne year, I feel that wetl
possibly know a great deal rore avbout it, and we can at that time\
conclusively prove U0~acre dralnage.

Q All right, sir. Heretofore, two sets of Rules nave been
proposed, one by Puobco and one by Aztec. Of those two Rules, wihich

do you tizink would be the more effectlve Rules for inis pool?

11t tne terrain as it is, that we

4

A Well, sir, I believe

«

are golng to need a lot of flexibility in locating our wells. Cer=-
tainly I am in agreement witn the 80-acres, tine allowable, but I

pelieve that the Rules proposed by Pubco nlgnt ve a little too re-

strictive here, making it necessary for us to come before tne Com-
mission in one form or another pretiy often for topograpnical rea-

sons, and with a little more leniency, a little more flexibllity in

the Rules, we could very well get away from this problem.

o
[

In otuner words, you prefer the Rules proposed by Aztec?

A In general, yes, sir.

)
&

Let me ask you this, NMr. Currens. Now, in Pubcol!s pro-
posed Rules, tney provide for administrative exceptionse. Do you

~ -

tihink thnat will give you the flexibility tnat you will need?

(]

A Well, I dont't think it will be necessary 1f we just mode
a couple of changes in those Rules, or would not very often be nec-

essary, let me put 1t that way.

i
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. Bub you do feel that the flexibility of drilling in eithe
a Li0=acre or an J0-acre unlt is necessary?

A Yes, sir. I tnink that if we can utilize either LO~acre
or the 30~acre tract, that we will be able to operate more effici-
ently, economically, and with a minimum of trouole to the Commige~
lon.

, You mentioned terrain difficulties. Do you have anytning
at this time to offer the Commisslon in the way of an example of
some of the problems you are encountering?

A Yes, sir, I do. However, let mé add one otner point to

what I previously said. If we were Tto go a three-thirty tolerance

rather than a hundred foot tolerance from the center of tihe L0-acrs

tract in which we are drilling, I think that would give us a lot of

flexibility and would make necessary a lob of appearances before tj
Commission in one form or anotner,.

& Would you ldentify that map as Pan American?s Exhibis 1,
please? What 1s Exnibit No. 1, Mr. Currens?

A Exnibit No., 1 is a sketch map of tiie six-section block

that I previously referred to where Pan American is operator.

G

cd

Did you prepare this sketch map, lMr. Currens?

A No, sir. Thils was prepared oy our engineers’in our Harr
ington office. It was, I might add, not prepared for purposes of
tihis hearing, it was prepared for use in thelr day to day operatioy
in the location of wells, estimation of road costs, and things 1likd

that.

e

. S
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MR, DUELL: HMay 1t please the Commission, while we are
discussing terralin, I have an area photograph here. I must apolo-
gize To the Cormission, we wanted to suvbmit one as an Exhibit, but
it takes about six montns to oobtain onc, they are copyrighted and
we cen't reproduce them, but I would -- since this is the only one
we havé, I would like for the Commission to have the advantage of
looking at it. Iu certainly helps to suow the terrain problem tnat
we are encountering in this area. The six-sectlon block of Pan
American there is outlined in red and for orientation purposes, it
is tnis same thing that we show on the sketch map.

M. PORTER: What is the most of the surfact there, lir,.
Currens, rock?

A Yes; sir.

¢  (By Mr. Buell) Wnat comments do you have %o make on Ex-
hibit 1, lMr. Currens?

A Well, sir,'in looking at ZExhibit 1, you can see the wells
we presently have completed. I mentioned that we had four wells
completed. We also have three in the process of drilling or com-
pleting at tnis time. One completed well and one incomplete well
are not on this map. They are on the Thurland lease in the 160=-
acre block referred to previously. You can look at these locations
Wwhich are numbered 1, 2, 3. One 1s an A lease and one 1s a C lease
and see that we have endeavored to follow a uniform pattern, Youtl
also see here certain locations that are listed by letter, A tnroﬁ@

G. iiow, these are the locatlons that we have made road costs estl~
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mates on, and if you look at them, you will see that they also fold
low a pattern. However, you can see by looking at them, and a
trace of terrain here, that a lot of them aren't going to be within
a hundred feet off center. We want to develop‘on as orderly a patH
tern as possible. However, we are golng to have trouble in here and
we are going to need gome flexipility, and I believe that the two
propOSals; the utilizing of eitner quarter section of 00 and in~-
creasing the tolerance from a hundred feet from the center to 330,
would probably give it to us, would put us in good shape. Actually
those are about all the comments I have. I might mention some roag
costs here, ror instance, A to D there, something in excess of
$12,000, as I recall. ¥You can see the bis switchback in there, it
is very steep slope, and it is going To cost us a lot of money to
get roads in tnere,

& Wnat distance would you say that 1s, Mr. Currens?

A  Approximately 2,000 or 2,100 feet. |

. PORTER: Less than half a mile?

=
]
[0}
[ ]
-

{n
i
L}
°

1

<

And how much do you estimate that will cost, Mr. Currensf

A Something over {12,000 for that particular one.

Q HExnibit 1, then, 1s a vivid reflecition of terrain 4iffi-
culties and the problems thal we are encountering in this area?

A Yes, sir, especially so when, you can look at tne area
photographs in the area,

¢ What has been Pan Americant!s experience from the stand~
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point of average well cost, Mr. Currens?

A On our running to the well head, some $li5,100. Counting
pumpbing units, tanik batteries and so on, put it in the neighbor-
hood of §55,000.

& And the well head?

A Well head cost fof the four wells, we have completed at
$Li5,100, not including pump units, road.

MR. PORTER: Surface equipment will run you in the
neighbornood of 45,0007

A Yes, sir, oii into the battery.

& (By Mr. Buell} Do you have anything else to add, Mr.
Currens?

A No, sir, I don't. I just certainly wanted the Commissio:
to be aware of the terrain problem we have in there and point out
he difficuliles we are going to nave.

MR, BUELL: Thatts all we nave at this time.
MR, PORTHER: Any’questions of Mr. Currens?
CROSS EXAMINATION |
BY i, COOLEY:

§, Mre. Currens, now many LO-acre ftracts belong to Pan Amerii
can that you have personal knowledge of, or in your opinion, that
you do not pbelieve you can locate witnin the 1JO at all?

A Within the L0 at all, I believe that I would father not
make an estimate there, IMir. Cooley. I would say it would be in

tne order of five or six.
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i, You have knowledge of some?

A Ve are going to have trounle. Taere are very steep slopés.

I would say in the order of five or six.
¢ What about ©O-acre spacing, would there ve an awful lot
of trouble there?
MR. PORTER: Might have To do same directlonal drilling?
A T believe we would have to. We have problems there too'
just 1lilke anyone else.
MR, COOLEY: Tnat's all the questions I navee.
@UaSTIONS BY MR. UTZ:
@ Mre. Currens, you sgpoke of a 330 foot tolerance ingtead of
a hundred footl tolerance in regard to Rule 3 of tie Pubco Rules.
Now, what do you mean by 330 foot tolerance, you mean a radius of
330 Teet from tne center?
A T was thinkinglunder the terms of state-wide Rule for an
oll well location wita a square, a box more or less, is it not, of
330 feet to the sice from the center of tne iract?
kg When you speak of 330 foot volerance frém the center
point, =~ wouldn't it oe better to say 330 feet from a lj0-acre
tracst, quarter—qﬁarter section line?
A Yes, sir. Certainly would.
MR, UTZ: Thatts all.
MR, PORTER: Aﬁy other questions?
MR, BUmLL: May I offer at tails time Pan Americants Zx-

hipoit No. 17
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MR. PORTER:

tion will ve admitted to tne record, and the witness may be excusel

M. HINKL=:

ness, HMr. T

aylor, and one Exhibit.

MR. PORTHER:

MR. HINKLE:

A Yes, sirs.

recalled as

as follows:

a witness,

BY M. EINKLE:

¢ State your name, pleacse.

A J

« Co Taylor.

& VWnere do you

A Mi
¢ By wihom are you employed?

A Humble 0il & Refining Company.

¢ I

A Petroleum engineers

W A

A I graduated from liississippi State College in January,

1949, was employed by Humble shortly thereafter, worked in Houston

n wnat capacity?

re you a graduate petroleum engineer?

land, Texase.

Pan Americant?s ©xhibit No. 1 without objec~

-

(vWitness excused)

If the Commission please, we have one wit-

o

Was he sworn yesterday?

I believe he was.
This has been marked Humblets Exhibit 1.
J. Co TAYLOR,

having been previously duly sworn, testified

DIRECT BXAMINATION

live, Ir. Taylor?
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as petroleum engineer approximately three and a half years. The
remainder of the time I have been working in the West Texas and

liew lMexlco ares.

¢ Have you made a study of the Verde-Gallup Field?

A Yes, sir, I have.

¢, The whole entire Field or just some special study?
A I nave nowve. |
& Some portion of it?%

A I nave not studied the entire Field. I have studied the
properitles wnich relate to Humble!'s properties.

. Have you prepared a oroés section map that 1s a result
of your study in this area?

A In cooperation wifh our Humble geologist, I have prepared
a cross sectione.

§ Will you refer to Humblets Exnipit 1 and explain to the
Commission wnat 1t is and what it snows?

A Humolets Exnhibit No. 1L 1s a cfoss section from Humblels
Ute Indian Wells-No. 1, Section 7, 31 Hortn, 1L West, extending
across the east end of the field to Humblet!s Ute Indian "B" Well
o. 1, Section 25, 31 Korth, lS'West. A sﬁall Ingert ls shown at
tie pbottom of the cross section to show tne actual wells wnich are
incorporated in the cross section.

4 Is that on the east side of tane fleld?

A Yes, sir, 1t is on the east side of the fleld, a north-

soutn crocs section across the east side, Tnls kxfiibit snows firs

3

<y
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thet the logs in thls area are correlatable. We have connected

some of tne correlatable points, tne most interesting of which to

this Cormission at this time would pe tne top of the Gallup pay,

4]

wiilcn is labeled as the bottom line connecting tne logs. Second,

Fe

ndicaved, wailein would

Fh

it showg taat no faulting of ©wue field is

coni ine well gpacing Lo any amall degree.

L)

]

, It does sihow a very steep dip
A IV does sunow unusually high Tformation dip. Taoe cross
section starte at tne north pesrt of the secition, the soubtnh is on
the left, and tane dip is easily seen to Increase ag you go to tue
soutin. And fourth, it shows that our Interpretation of the rela-
tive position of the suvsurfacs formations are in substantial
agreement with gimilar exiiibits previously submitted vy Pubco.

& Does tihe deptir of the well vary, does tnis show that the
deptins of the wells vary greatly?

A The depths of the wells vary considerably. Huadlets
snallouest well is 2LL5 feet, and deepest is 3310 feet.

& Does that necessarily mean tint tne cost of these wells
will vary greatly?

L Yes, it’certainly does. Humble's varied from $i2,500
to 76,000, The drilling time of tThese wells has varied from 11.3
days to 55.9 days. The 56.9 days was on Humble Ute Indian "B Wo,
1, which i3 an exemplie of the high drilling cost encountered in
steep formation dip, causinc crooked nole drilling problems,

¢ Are Humblevsg well costs in line withh other drillin-~ cost

o3
“ Y

[©)
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in the area?

A HDumble hasg used the standard contract rate. I believe e

reimbursed tne contractor in good faith to a portion of hls loss
on our Ute Indiant'g 3" 1. He tookx the well in good faitih and,

actually, at reduced footage rate, so he ended up with consider-

-

able loss maintaining the hole under 5 degree diviation to leave

cF

¥ in shape that Humble could complete the hole with a2 cable took

P

k
e

& .

o
i

')

y I believe you stated that your cross section shows that
taere 1is no faulting 1in the area and that --

A To faulting,

~
L

~- it 1s a continuous reservoir ag far as you knowu?

A The formations are correlatable and no faulting is indi-
cated. e do have a serious lack of dave and have a minimum of
production nistory upon which to bage any egtimate of recoveranle
reserves. Because of this, we nave made no attempt to estimate ith
reserves on Humble'!s property, but we nave made an economlc analy=-
sis which shous thé minimum production from Humblels wells., Humol
has two procducers, one on eacn leage, taat would péy out our curre
investment of the wells. Humble Ute Indian Well No. 2 and Ute
Indian “"38" No., 1 would have to produce 39,700 and 50,300 barrels
of o0il respectively to pay present leage wells and surface facili-
tles investments, if they omit the dry holes. IHowever, they are

a part of your drilling costs and liable to be encountvered by any-

body, and if you include the dry holes, it would have to produce

w

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS
ALBUQUERQUE. NEwW MEXicoO
Phone CHapel 3-6691




105

06,000 barrels and 50,300 barrels respectively, or a total of

138,900 barrels for the two wells. We do not know where these wells

will produce this quantity of oil.

Q@ And there 1s no way really of getting a recervoir esti-
nate at thils stage of development of the field that is worth while
or accurate?

A wé know of no reasonable way of estimating reserves at

this timeo

Q@ Do you have any recommendations to make to the Comalssioh

at this time?

A Yes. DBecause of the absence of technical data and a mini-

mum of production history, becausge of tne high well costs variation,

because of varying depths and crooked hole drilling programs, Humb]
recormends & one-year temporary order for 80-zcre well density to
allow us to obtain data to determine the optional well spacing.

Q Was bxhibit No. 1 prepared by you or under your super-

A It was prepared in collaboration by our Humble geologlst
@ Under your supervision?
A Under my supervision. |
MR. HINKL&E: We would like to have this Exnibit No. 1 re-
celved in evidence.
MR. PORTHER: Without objection, it will be received.
CROSS EXAMINATTION

QUESTIONS BY MR. PORTER:
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& IMr. Taylor, did you give the potential of Humble!s wells?

A I didntt,but I cen, sir.

¢ Just say from your low to your high.

[oF}

A Gilve the potentials?

o Yes, sire |

A We only have two wells, sir, that are producing; two wered
¢ry holes. Our No. 2 Ute Indlan had a potentlal of 153 barrels,
that!'s the well on the north, and our "B" 1 had a potential of 336
barrélso

W What about the terrain in the area of your acreage?

A I have not personally been there, I could only testify td
nearsay. I understand that we have very rough terrain on the nortH
On the south, it is not too bad,.

& But you haven't made a physiczl inspection?

A TNo, sir, I ha&e not.

Q Do you agree with the other witnesses here in general
with the type of formatlion we have here?

A Yes, sir, 1 certainly do.

IR, PORTER: Anyone else have any guestion?
QUESTIONS BY M. NUTTER: |

Q@ Mre. Taylor, you stated that you would have to recover so
many ovarrels from each of these two wells. How will you know, or
when will you know when you are going to get that much oil out of
those wells?

A Ve are hoping that at the end of the one-year period we
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will be in a position, by decline curves, to predict our recovery
from tne wells,
¢ You think decline curves are golng to be the only method
of determining ultimate production from this pool?
A T would say that they are the best method at the present.
Most of the wells in the area that I have any knowledge of are

pumping wells, Tnerefore, pressures will be difficult to obtain
readily.

O

& WwWill there be any means of making reserve estimates by
material balance or any other type of calculation?

A T do not think it would be as accurate és a decline curvs
on this type of reservoir.

Q DNow, what will your decline curve indicate to you?

A It should indicate the possible anticipated reserves to

be produced from that particular well. By using a number of tnese

througnout the field, you should be able to get an anticipated pro-
duction from the field.

MR. NUTTER: Thank you.
UESTIONS BY MR. COOLEY:

« To clarify that point further, Jjust one more point. If
you do not know how much oil is in the reservoir, the decline curve
will not tell you how much acreage you are draining, will it, just
tell you whether you are going to pay out or not?

A That particular method would not tell jou,how much acreag

you are draining. However, there are c her ways of determining
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drainage other than that one.
¢ What would you suggest to prove 50-acre drainage in this
pool?
| A I think it has been previously suggested that additional
communication tests be run of a longer nature than the one that ha
been run previously testified to. I think that would certainly

help establish the fact tnat you are draining a certain amount of

Q Especially a pool like this wailch would have -=- tend %o
finger, and the effect of a well bore, the pressure created by a
well bore would tend to finger out through these fractures even
more than it would in a sand reservoir, wouldnt!t it?

A If you are asking if a reservoir of high bermeability
would notice a decline on offset wells by production, yes that
is true.

Q& No, that iantt the question. The questions is, wouldntt
your drainage pattern Ee more radial and tend to be more uniform’
in a regular good or average sandstone reservoir tnan it would in
fractured shale reservoir like this, where the effect of your well
would tend to follow thne natural fractures in the system?

A T have nothing to think that the fractures are not a net
work throughout the reservolr, and I would not say that the sand
would draln then in a more radial fashilon.

Q Have you found it necessary to artifically fracture any

of your wellgs?
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A Yes, we have attempted to stipulate the frac holes. A
frac job has been performed on all four of our wells.

MR, WUTTER: Wnere are your drill holes, Mr. Taylor?

A On our Ute lease in Section 7, 31 Nortn, 1l West, Huﬁble
Ute Indian No. 1 and No. 3 are dry holes.

¢ Did you have to drill your "B" 1 twice?

A Yes, sir, We abandoned the first hole'at 394 feet be-
cause of excessive deviation. There was eight days in drilling
the first hole, which was included in the 56.9 cdays I previously
gaveo

MR. COOLEY: Back to my question. Then you feel that an
interference test performed on a reservoir such as this would, witl
unusual characteristics, would be just as probative towards prov-
ing drainage of a given acreage as would a pressure interference
test in an average sand reservoir?

A I say that if several iﬁterference tests are run through
the reservoir, not only one, it is possible, in a fractured reser-
voir, for one fracture from one well to do to the other.

Q@ Do you think that a water flood would at all be possible
in this type of reservoir?

A I see no reason ﬁhy it shouldn't be possible.

Q Wouldnit there be a great tendency to channel through
these fractures from one well to the other?

A If i1t was properly designed, andnassuming your water

would come up at an even rate, I see no reason why it should chan-
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nel. 7You nave a reasonable constant permeabllity through the re-

servoir.

§ You say you have a reasonable constant permeability in
this reservoir. Do you really nave any permeability in that reser-
volr as that term is ordinarily used?

A It is my opinion that the ﬁatrix rock, in terms of com-
mon thinking, is nonproductive. The permeavility of the matric
rock itself is so hollow that I doubt that oll will even be re=-
covered from it.

¢ In the ordinary sense, this reservolr has no permeability
at all, the reservoir rock?

A The matrix rock ﬁas very low permeébility° I think that
the oil reservolr is actually found in the fractures themselves.

@ And the slze of the fractures will be the sole determina-
tion of how well that oll will flow out?

A That is true, sir.

@ There is now, or two years from now, there still will be
no way of making accurate determination of how much oil is in
place under a given amount of acreage in that pool?

A Well, it depends on your definition of aécurate. We havd
no means, in reservolr engineering, of getting the accuracy that sq
of tihe other industries mignht obtain.

¢ I mean accurate by comparison to the accuracy you would

obtain from a volumetrical calculation in a reservoir,

A I see no reason to assume that a decline curve would not

e
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glve an accurate ==

& How can they tell you how many acres it 1s going to drai
or how many acreg it is draining if you dont't know how much is
under one acre? Iow can you tell from the %olume you have produce
how much 1is unéer two acres?

A Well, gir, I don'f know of anyone that has found a means
of calculating the voluue ﬁnder a fracture. I don't know any way
of obtaining sucn informatione.

€ Back to my question again, that from calculating the
amount of volume you produce, as compared with the pressure drop
youtve experienced in producing this volume, you still wouldnt't
kno& how many acres of reserve you produced, you will just knéw
wnether you are going to pay out or aren't going to pay. That is
about all that this information will give us, lsnt't it?

A Vell, sir, if you have additional data ﬁo suﬁstantiate
tne communicatlon througn the reservoir, I think you can safely
assume that you are draining the total reservoilr.

M. PORTHR: Such as the interference tests?

A Yes, gir. I think interference tesits. |

MR, COOLEY: Thatts all. Thank you.
QUmSTIONS BY MR, GREWIER: —

Q Mr., Taylor, if you take pressure decline curves on a num
ber of wells which nave been drilled on an 80-acre spacing pattern
and which are fairly well surrounded by additlonal wells so That &

plainly cannot be draining past that area, wouldn!t it then be

hey

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS
ALBUQUERQUE. NEwW MEXICO
Phone CHapel 3-6691




112

fairly apparent that each of that center group of wells would be

éraining on the average of some 00-acres as 2 maximum and couldntt
be draining out past that, could they, with other wells all arouhd
them?

| A Are you saying that 1f a well is drilled -~ the field is
drilled up on 80-acre spacing in a reasonable ordinary pattern,
that esach well sghould get its pro rata share of the oil?

Q& No, I was trying Tto explore a 1ittle further ﬁﬁat Mr,
Cooley was getting into, in an attempt to determine whether a pres-
sure decline curve would achieve any element of accuracy nere, and
I was suggesting the possibility of taking pressure decline curves
on a rather substantial number of wells in an area wihich had been
fully developed on an 00-acre pattern and wnich was surrounded by
an external varrier of additional wells, so that no gas could ve
coming into this area from outside. Wouldn't sucn a series of de-
cline curves, when averaged, tend to give a’fairly, in fact a sub=
stantially acqurate indication of the reserves that are within thati
area?

A I believe I previously stated that a series of decline
curves would be the only basis, and not a single decline curve, upd
wnlch you can get a reasonable estimate of the oll anticlpated to
be productive from the reservoir, yes, sir.
¢ And would that series of decline curves, talken in this

feshion, tend to substantially meet Tthe concern expressed DY Mr.

Cooley in nis line of questloning?

v

18}
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SRS

A

A I certainly would think so.

& Low, you said that you hoped that by the end of a year
thnere would be sufficient data available to be able to express morp

accurate opinions on tre subject than you are apnle to express at

the present time. Is that a ratier remote thing, or do you feel

<&

it is a thing with a high degree of probabllity?

-

A Well, sir, I am nore Camiliar with our leases than anyon

i

elset's, and one week ago we only had one lease tied to a pipeline

and we are selling an awful gmall volume of oll, and the otaer
leacse was goling to be tTied in shortly. Wwe have had no production
nistory to speak of from our wells and, therefore, we believe that

itts a substantial reality to think in terms of one year that we

-~

snould be able to give some reasonable estimate of reserves.

(92}

¢, And tnot would be in cooperatlion with the otirer operator

L

and not limited to your own?

-

A It would have to be in cooperation with other operators,
¢ TIe Humble particlpating in tnis sub committee which uas
brougit into testimony yesterday?

A I did not attend tie meetling myselfl, but I understand

that our representative, our district engineer in Farmington did

[
¥

}.Ju
P

participa

NZe

o
¢l
i
[}
()
Q.
o)
o]
QJ
[EN
n

Yo

¢ And it i1s your compaony'!s intention to keep participating

4

in tnatv area?
A Yes, sire

IRe GREWIER: Tuav is all.
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<ULOTIONS BY MR. PORT
\, r. Taylor, do you think the tests cited by tie Pubeco
Wwitness yesterday, the interfeérence test or the shut=in on these

six wells and one well, were indicative that one well

seven vells,
In

will drain at least 30 acres?
The interference test was very anort.

A I think so.
dicated, if you

e Y

my experience with interference tests, as was in
can see & pressure drop in so short a time under sustained opera-

tion, it does increase considerably.
T believe they showed a ten-pound pressure drop there in

Q

forty=eignt nours?
A That was my understanding, sir,

Would you consider tnat high?
communioatiop,

I would think tnat would indicate excellent

ves, sir.
GUESTIONS BY MR. NUTTER:

¢ IMr. Taylor, do you bellieve that tne reserves in this poo
will turn out To be rathner uniformly distributed around the pool,
or cervain areas that have large reservesg, or other areas that have
negligible amount of o0il?

A I nhave no knowledge of the degzree of tne fracture syster

tinink that there 1s sufficient
Tt a guess wnicn would not

fsd
[

througnout the pool, and I dontd
o

engineering =~ I would only be gilving ju
valid opinion == I don'id tiiink that such en opinion has enoug

e a
engineering data behind 1t at tnis time to be put forth, sir. I
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can say that the one well we cored was a fractured well.

&

You subscribe to the theory that most of the reserves in
this pool are in open fractures?

A Yes, sire.

e
3

& Do you think tnat tnere 1s considerable amount of oil
the chale i1tself which will be produced?
A I think that little, if any, production will be oobtained

from the matrix rock itself.

A I am not familiar, if they have. Tne only thing I know
as to the productlion length 1s the testimony I've neard at this
nearing, sirs.

& Do you think a well, such as the well which you mentione

yesterday, wanich produced 70,000 barrels, nag enougn production

A It possibly has, sir. I am nol familliar witn the produc
tion test or anybthing about 1%, but I would certainly think 1t cer
tainly should have.

(. Do you have knowledge of any decline curves that nave be
raun for any of the wells?

A I do not, sire

JR. PORTER: Any further cquestions?

Mr. HINKLE: One other questlone

il
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REDIRECT EXAMINATION

BY MR. HINKLE:

¢ Mr, Taylor, in your study of this particular area of the
field, was there anything found tnat would lead you to bellieve tha
the fracture system was not uniform throughout the field?

A No, sir, we nave encountered Ifractures. We ha&e cored
only one well and it had an extensive fracture system. However,
the larger samples whichh were obtained from the drilling in with
cable toolg indicated that the reservoir was probaply fractured in
our Ute Indian "3" 1, and we think that the fracture system, as we
know 1t, is continuous throuzgn the reservoir.

MR. HINKLE: That's all.
MR. PORTER: Mr. ﬁtz.
RECROSS EXAMINATION
BY Mi. UTZ:

¢ In answer to Mr. Porterts last qusstion, you answered
tnat the interference test, in yoﬁr opinion, proved excellent com-
munication. Now, if an interference test proves excellent communij
cation, how do you associate that wita efficient drainage?

A I think it would certainly substantiate the fact that a
well could drain a minimum of GO0-acres in this space.

Q wfficiently?

A Efficiently; gire

& liow, could you determine from tnat interference test wha)

the shape of the drainage pattern would ve?

LR
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A I know of no otner way than to assume that tae pressure
goes Irom tie center out to the producing wells, which would be a
radial pattern.

& Just assume it was a radial pattern, taen.

A T see no reason for believing otherwise, sir.

&N

¢ You wouldn't assume tnat one or two wells or possibly
one well would ~= -

A From tne interference test that was taken, I believe we
had a number of, some 100 barrels wnich were produced in a ten-
pound drop, and I think we nad seven wells or six wells surround-
inge.

@ Six wells?

»

A I think that one~sixth of the 1L00 barrels would not pro-
duce a ten-pound drop in tne well normally, unless some unusual
circumstance would occur, so I believe all tne wells were contribu
ing to‘the ten-pound drop.

Ml. UTZ: I believe that's all I haveo.
«UESTIONS BY M. GRENIER: ‘

Q Mr. Taylor, in answer Gto Mr. Nubtberts question about the
Carroll No. 1 Well, that was the discovery weil in this fiel&, was
it not?

A I understand it wase.

¢ Do you know whether in a substantial portion of its pro-

ducing life 1t was producing witnout beling substantially surrounde

by offsetting wells?

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REFORTERS
ALBUQUERQUE, NEw MEXiCO
Phone CHapel 3-66%1




118

A I do not know, sir. I understand it wasn't surroufpded°

However, I do not know.

Q@ In a reservoir where there are indications of excellent
communication, such as we have here through the fracture sys%em,
would you think that the fact that this well,during a substa&tial
portion of its producing life had been drilling =-- I mean, p%oduc~

ing without complete offsetting, might lead to distorted resﬁlts’

o

if it were considered that the well were draining merely an éO—acr
tract? |

’A Well, if you ran a decline curve, your decline curVe
would be based upon the offsets at that time. Actually, if ﬁe only

had one offset, then your decline curve would be wvalid, if he had

only one offset; if he had offsets on the other three sides éince

[e2}

then, of course, your decline curve should show a sharper drop. A
I indicated before, I think that we are draining a minimum of 30
acres. . :

@ But if you were to assume, in the Claud Carroll Weil, it

was draining only J0-acres, and interpreted your decline curwve in

(Y

that fashion, would it perhaps tend to give you a distorted bictur
of these reserves, 1f you attempted to rely on that wellts pfes-
sure decline? — |
A I tﬁink 1t would be very distorted and show a pict@re
of far too muchh o0il in placeo
MR. GREWIER: Thank youe

MR. PORTER: Anyone else have a question of Ir. Taylor?
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The witness may be excused,

(Witness excused)
MR SANDERS: I am W. He Sanders, representing Tennesseq
Gas Transmission Company. We have one witness who was sworn in
yesterday. And I would like to make a general statement, first,
that we concur basically in most of the testimony and the situatiol
as has already been presented here., However, at the risk of being
accused of excesslve indulgence, we believe that our 18 producing
wells, which are on a pattern of a 160 acre, are sufficient %o
drain the leases that we have drilled on, so that our testimony
will attempt to show that at least 80-acres, and we feel 1l60-acres)
is adeguate.
CLOVIS RODLANDER
called as a witness, having been first duly sworn,‘testified as
follows:
DIRECT EXAMINATION

BY IR, SAKDIRS:

¢ Would you state your name and qualifications, please?

A Clovis Rodlander. I am employed by Tennessee Gas Tréns—
mission Company as district engineer in Casper, Wyoming.

Q Would you quaiify yoursell, your educational background
and engineering experience?

A I graduated from Oklshoma State University in 19,9, and
I was employed by Stanolind 0il & Gas Company during 1949, and froj

1949 until 195l I have peen in the employ of Tennessee Gas Trans-

(=
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rlssion Company as petroleum engineer for two years and ten months
now.

€ And you are familiar with this particular field, Mr.
Rodlander?

A iés, sir. This 1s one of the fields that is under our
supervision from the Casper district‘officeso

¢ How many wells does Tennegsee nave in thne field at this
time?

A Tennessee has drilled 20 wells in the field in the Verde-
Gallup Field to this date, 18 of which are producing and are in-

cluded on tne proration schedule. We have two wells which should

probably be clagsified as noncommercial.

fol}

& Could you explain tue patiern tnat Tennessee has developd
in the field at this time?

A In general, Tenﬁessee has drilled on locations in the
southeast off'set gquarter-quarter section and is generally on 160-
acre spacing at tne present time.

Mt. COOLEY: Let me interrupt. You say soubtiheast offset
guarter-quarter section. Do you mean that or ==

A Southeast of tite quarter section.

Q& It mignt be helpful if we had that Pubco exhibit.

MRs PORTER: Mr. Nutter, do you have that Exaibit?

A Mr. Rodlander, would you point out the area in which Ten~-

nessee wells are situated?

‘A Tennessee nolds leases =- I am going to have to refer to
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my own map here =~ in Sections 22, 21, 29, 30, 31 and 32, all lo-
cated in Township 31 North, Range 15 West.

Q Has Tennessee ran an interference test relating to any
of the wells located in the field?

A Yes, we havee.

§ Would you explain the nature of the results of that test
to the Commlssion, please?

A In June of 1957; Tennessee Gas Transmission Company ran
an interference test in which the roads and pumps were pulled from
our Ute Mountain Tribe “B" No. 9, located southeast, northwest of

Section 32, Townsaip 31 Horth, Range 15 West, and a bottom hole

W

pressure bomb was run in said Ute Mountain Trive "B" No. 9, and th

well dnut in for 79 nours thereafter, during which time a rapid in
crease in bottom nole pressure was noted with the bpomb. We then

started swabbing our Ute Mountain Tribe "B" Ho. 3, located south-

east, southwest of Section 32, 15 Nortih, 31 West; from the informa
tion obtained from the bomb, pressure in "B No. 9 continued to
build up for an additional 21 nours, for a total of a hundred hourfs
shut-in, during which, in 21 hours, 2ii0 barrels of oil were swabbef
from the Ubte Mountain Tribe "B No. 3. Also at this time, our Ute
Mountain Tribe 37 No. l. was pumping; our Ute ilountain Tribe "3"
0. 6 was puping, and our Ute Mountain Tribe "B" HWo. 10 was pump-
inge.

Q'i

) Would you point those wells out, locate them there?

A Thigs is our Ute Mountain B" No. 9.
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MR. COOLEY: Is that the shut-in well?

’

A That is tne shubt-in well, This'is the well that was
swabved. The Ute Mountain Tribe "B" Iio. 6 is located here; Ute
fountain Tribe "B" No. 10 is located here, and our "B" No. I is

located here, whichr is a west 1l60O-acre location to well No. 9, thd

s

shut-in well. During the next lli hours, 536 barrels of oil were

swabbed from Ute Mountain Tribe "BY Wo. 3. During this time, 30
barrels of oii were pumped from the Ute Mountain Tribe "B" Wo. l;
1136 parrels were pumped from our Ute Mountain Tribe "B Wo. 6, and
30 barrels of oil uere pumped from our Ute Mountain Tribe "BY Iio.
10, for a combined total of 1300 barrels removed from the immedial
of six

vicinity of the reservoir. A bottom hole pressure decline

PSI was recorded in "B" 9, the shub-in well. I am sorry that we

don't nave addaitional copies of the curveg which were prepared from

122

thilis data, but we would like To submlit this as Tennessee (Gas Trang
mission Companyts Zxnivit No. l. The lumportance of the data ob-

tained from this test was

%)
5 Y

[VI83

e shut=in well was arrested, and a six PSI pressure decline note

that the bottom nole pressure bulldup in

e

Over tine last 2. lwours of the sghut~in time, bottom hole pressurec

increasing at the rate of -- increase in Lottom ihiole pred

oD

033 PSI per nour. we nave exlrapolaled tiie bottom nole

pressure data obtalned vy tie Horner meltaod, wuiich 1s a commonly

a
a

uged and accepted engineering metinod Tor projecting bottom nole

pressure puild-up data to 2 condition of complete bulld-up. At

the rate of build-up botton nole pressure recorded by bomb on the
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Ute lHountain Tribe "B" Lo. 9, tine bottom hole pressure would have

been expected to nave obtaeined a pressure of 301 PSI by extrepola~

tion by the Horner method to the time =% wiich a pressure of 230

.

P8I was actually recorded by the vomb in Ute Mountain Tribe "37

Io. 9. Tnilis represents a 30 PST drawdown in bottom hole pressure,

s

and indicated to us that reservolr conditions were such as to allow

fluld nigration and interference between tests on a 160-acre spac-
inze. The approximate digtence between Ute lMountain Tribe "B" io.
9, the shut-in well, and "B" 3, the well from which the mojority

- -~

of tie fluid was removed, 1z approximately 3500 feet.

Actually, that is greater than 160~-acre spacing, then,

&

[

isn't it, in that particular instance?

A Yes, because taat would be dn the diagonal,
Q That's on the diagonal?

A Y soh |

Q Iir. Rolander, would you state Tto tue Comilssion whether

or not you belleve the Tennessee at this time would bellieve 1t %o

<

(o7
Fte
r

-
[

De practical to further develop uvire field, asg we are locate
in a closer specing than the 160 that ue are sitvuated in?
A With the infomation available to us at the present timg

we feel thaet we nave at lesst an indlcatvion of interference on 16(

acre spacing, and 1t wouldn't De our program atv the present tine

to develop wells on any closer spacing, except as needed for off=-

4

set obligations. I would again like to stote to the Cormission

tnat we have no objection to 3u-acre spacing in thils field. It ig
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Just thatv tne information that welve been able to ascertain indie

-

cates to us that 1t could de developed on a wider spacing and thaf
d0~acres certainly 1s the smallest that we believe at tihis time,
Wwitn the information we have, would make for an orderly develop-
ment of tne field.

& Iir. dolander, will you state the poslition of Tennessee
as far as the patiern is concerned, if they went to 30-azcre spacin

A It would be our velief that wells should be located dia-
gonally on LU-acre locatlons on 80-acre drilling units. At the

I}

g to whether

o]

present tinme, we have no specific recormendation
tiese units siiould be east, west, norvihh or southe.
M. SANDERS: Tue Conmission riay questlone.
CriCoS EXAMINATION
BY IMR. PORTER:

& DMr. folander, in your Indian Pcol, do you encounter any
difficul® terrain tnat would prevent your orillinc in the center
of a L0?

A We liave some rougn terrain there, sir, ovut I inow of no

specific location in which we would, »ut that doesn't preclude ths

possibility. I just dontt know, I haven't been on the ground to
look at 1t. Actually, we have bullt some rather difficult loca-

tione on our location. Costs have been $U,000 approximately as
a mnaximunie
(, You recommended that these wells be on diagonal loca=-

tlons wuhich, of course, would preclude the drilling of two wells
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on tiie same end of a quarter section. iould you have any objecti?n
to Iir. Mankin'!s recommendation that ftie Commission allow wells to

be drilled to witnin 330 feet of 2 cuarter=-quarter section unit
line?
A T velieve that would conform with the state spacing

rules and ve would nave no objection.

li. PORTER: Anyone else nave a cuestilon of ithe witnessi

y
v

)

=)
[ #p]

<UZSTICHS BY Mt COOLEY:

% On thls verrain question, Ir. Rolander, how does your
terrain compare witih the operators tnat have presented testimony,

oetter, worge, average, or waat?

A Ve have some that are provably asg vad for bulldine well
J [

o
s
H
0
e
)
[
)
m
{1

locations. We have some in which the Te not been any
problem, and I am sure there 1s terrain there wnich is worse than
Wnat we navee.

FRe SANDERS: I believe that ir. Rolander can state

that our well costs are approximately the same, on an average, as

the other parties,

-0

Mi. PORTER: Do you have tnose average well cost figured
A Yes, I doe. Of tne 20 wells which Tennessee Gas had
drillec, our average well =-- excuse me == we have cost figures on
only 13 of tnose wells. The average well cost has been approxi-
mately 10,000, with the maximum well cost being approximately

" ,
.

$05,500.

MR. PORTIR: Does tnat average include your surface
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!

A That average figure includes the completed well into the
tanikse
MR. PORTER: All right. Tnank you. And you may have
testifled to this, but aoout what is the average depth of your wel
A Our average depth of these 13 wells i1s approximately 216
feet total depin.
IR. PORTER: wiich would place it in the snallow part of
e pool?
A' Yeg, sire.
MR- PORTER: VWere you through?
MR. COOLEY: 1 have one more éuestion.
Q@ (By lr. Cooley) Can you tell me, sir, again, the nature
of the shut-in well?
A That well %as our Ute Mountain Tribe “B" Lo. 9.
¢ Would you go to the Pubco Exnibit on the board arnd point
it out, please¥
A It ig this location right here, Mr. Cooleye.
¢, Was the l0=acre direct offset to the east completed at
the time this test was run? Whose well is that?
A That!s Pan Americant®s.
g Was it completed atéthe time tihls test was taken?
A T do not have knowledge of that, Mr. Cooley.

@ Do you know whether it was producing at the time the tes

was taken?

.

~7
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A Ko, I do not. The only knowledge that I have, ag far as

procducing, or shut-in status, are the wells I indicated, Ute Moun=

tain Wells No. lj, 10 and 6.

1v]

k& As a matter of fact, you would expect the greatest amoun

0

of effect, and possibly the greatest effect from the offset well
had 1t been producing, isnt't that reasonable? Your well is 660
from the section line? A

A It would be(approximately that.

& It looks like 1t might be closer. Wouldn't be more tiaan
a thousand feet between the two wells?

A That would be true.

I, KUTTER: Perhaps a representative of Pan American is

nere and can tell use.

MRo. SANDERS: I believe we have a witness of our own who

A Our No. 2 Well is located in Section 33.
M. CURRENS: The well was completed August the 1lth,195]
MR, COOL&Y: When was it put on production?
IR. CURRENS: I don't have that infonnatioﬂ available wif
me, Mr. Cooleyo
IR. COOL&Y: And you don't know how muen production had
been taken from that well, IMr. Curéens?
MR, CURRENS: Production froﬁ our well test has been verj
small. =I cantt quote you the exact figure.

M. WUTTHER: what was the date of your test?

=T

T

A8

1

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS
ALBUQUERQUE. NEW MEX!ICO
Phone CHapel 3-6691




128

A The date of this {est, the bomb was run in the hole Jund

s

6, 1956. The interference test was prior to completion of the Pan
American.
¢ (By Mr. Cooley} It wouldntt affect it?
A It wouldntt nave at that time. |
MR COOLE%: That is all.
QUESTIONS BY MR. NUTTER:

& Ilir. Rolancder, do you have any idea as Lo the reserves
per LO-acre tract, per 80-acre tract, or per 1l60-acre trect in
this pool?

A (I know of no metliod at the present time by wnich we can
calculate reserves in this type reservoir.

¢ Has your company made any attempts to calculate the re-~
serves to date?

A Ve héve in the Cagper disgtrict office made no attempt,
other than keeping track of current productlon rate and setting ug
decline curves.

Q¢ What will be the means of determining the reserves in
this pool when such a means 1s available?

A Well, probsbly the best =~ the ﬁost accurate method will
be whatever the figure 1ls at the time the field i1s completed. I
know of no method at the present time by which we can predict re-
coverable reserves other than by decline curves.

Q Have you any decline curves on any of your wells today?

A We keep decline curves in our office. I don!t have any
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with me, no, sir.

& Wnat would the decline curves that you keep in the office

indicate the reserves to be?

A Ve dontt have enoﬁgh producing history at this time to
even be able to éroject those decline curves to a point of comple-
tion.

¢ How much o0ll has been produced from the Tennessee gas
well wnichh has produced the most?

A VWell, as of April the ist, 1953, our Ute Mountain Tribe
IBY o. 3 produced 23,69l barrels of oil.

@ This is the most o0il that any of your wells has produced

L  Our Ute Mountain Tribe “A" No. 1 at that time had pro-
duced 23,085, which i1s approximately 200 barrels greater than the
figure I just quoted.

4 That would be the latest cumulative well production?

A Yes, sir. |

G, Mre. Rolander, I note that you drilled two wells on the
160-acres lying in the soutawest quarter of Section 2l. What was
the reason for drilling two wells in that quarter?

A Would you please repeat your question?

¢, Yes, sir. I note that you drilled twa wells in tne souf
west quarter of Sectlon 21, wnhat was the reason feo drilling two
wells there when you could have developed tie rest of your acreags
on 160-acre spacing?

A Thne question had reference to wells drilled in the south

e
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west quarter --

Yes, sire.

&

A ~-- of Section 217

% Yes, s=ir. |

A Well, those wells are on the 160-acre well spacing that
we have followed on our other leases.

¢ On your other leases, though, you have drilled one well
per 1l60-acre, have you noct?

A Thatt!s right. Tﬂose wells were drilled and completed
before I came éo the Casper digtrict, and I have no knowledge of
what that reason might have been.

Q Do you think that any oil, any appreciable amount of oil
will be left in the ground if these Tennessee gas leases are pro-

duced at the rate of one well per 1l60-acre throughout their 1life?

A At the present time, the information that we have indi-

cates that there will be interference in fluid migration over ared

as large as 160 acres and, therefore, I see no reason to believe
at the present time that there would be any appreciable amount of
oil left in the reservoir on those leases. It might take a longes
period of time to recover it.

Q Mr. Rolander, the interference test does now communice=-

tion between wells, does it not?

A They do show that the reservoir conditions are such that

recular fluid will travel through the reservoir, the well bores

and be produced.

b
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¢ They indicate that the acreage is being efficlently

A At the present time, I don't think that we have

@
B
b

e

o

e
1

ent information to be able to answer that question fully.
Mle NUTT:R: I belleve thatt's all.,
MR. MORCGAN: I would like td ask one question.
UuSTIONS BY MR. MORGAIL:

@ ‘Me applicant in this case is asking for a temporary
order on S0-acre spacing. Iow, in case the Commission a year froy
now decides that the way the == supposing we did have an G0-acre
order at this time, and in a year from now we find it would not bd
advisable to continue it. All right, what would be your wuell
costs to go back in and drill in wells as compared to vhat they
are now? Would be less or more than they are now?

A I think in our portion of the field thef would be sub=-
stantially the game.

@, You wouldn!'t f£ind any disadvantage in drilling a well on
a lj0-acre tract a yeér from now over what you find rizht now, 1s
that 1t, sofar as cost -~
{(, == and physlical ability ©To drill a well?

Well, of course, well drilling completion costs are in-

e

fluenced greatly by footage rates, costs of materials, and negli-

enving changes in tiiose factors, I would suspect that well costs

a3

(o3

e substantially the same.
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¢, Time element might change?

A Yesg, cgir. |

£, Might save a little on the roads and such 2g that, tank
vatiteries?

A Well, these costs that I gave you, of cource, reflect

some savings that cre achieved througn batteries which can handle|==-

Ml PORTER: IlMore tiinn one?

Mi. PORTHR: Anyone else have a question of the witnesst
QUESTICONS BY lule PAYNm:
& Iir. Rolander, 1s your company participating in this comdt

mittee that has been formed to gelt additional data from this field?

A Yes, sir, we are. At the time the first meeting was held,

Wwe were unable Lo nave a representative present, but we did notily
tne subcormlibtee that we would praticipate, and I believe I was
appointed as our representative to that committee, and we intend,
of course, to participate in 1it.
GUESTIONS BY M. UTZ:

& Iir. Rolander, were the offset wells producing on your
interference test at the time you ran 2 bomb in No. 97

A Were those wells producing?

A Well, as I stated previously, I nove no knouwledge of the

condition of any of the other wells tuere, except those that T

vointed oOUb.
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Those are

133

the oneg that I nave reference to. Taey are
the offset wells, are they not, to io. 97
A Tes. Hoe. L, 6 and 10. Condition of those wells at the
tine that the shut-in well was shut in and the bomb ran in it?
. Thatts righte.
A The :u‘te Hownbain Tribe "BY Lo. I was producing at the
time tiie well was ghut in. The Ute Mountein Tribe "B" Ho. O was
procducing as was the Ute Iiountain Tribe "B He. 10,
% Then they were all producing. WwWnat was your Ilrst shub-
in pressure on tne iio. 97
A Snut-in pressur’e tnat is recorded here at a deptn of
plus 3400 datum, wilch we liave used as our pressure datum, was, DY
this Cnart, 5 pounds, &s clogse as I can read it.
& How much?
& 5 PSI. |
¢, 5 pounds.
M. NUTTHR: That's tne 1nitlel shut=-1n pressure?
A Yes, sir, at the time the first recording taat was nade
with tiie bomb.
v, (37 kr. Ubz) And how long cld you leave tne well saut In?
A Tae well was saut in for a totel of cpproximately L
hourse. |
¢ Wnat was your pressure at the end of 14O hours?
A Pregsure at tue end of tne 1L0 hours was the 230 28I at
t.ie datum of plus 3400.
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¢, In the interim between the I pound readins and 238, the
well liad puilt up and declined?

A Yes, sir. |

¢ wWaat vuas btihe masiimun pressure?

A The maximum recorded pressure was 29 poundsa

e

(, How lonz was taat af'ter the well was shut in?

A That was timed at a hundred hours ghubt=Iin.

o So tne decline you recelved on that well was the differd
ence netween 2008 and 29I, iz that correct?

A That vuas the pfessure decline tﬁat wag cctually measure
in tihe well at that depth, yes, sir.
Mil. UTZ: That's all I have.

~

MR, PCRTeR: Any further questlions?

i

MR SANDERS t We would like to formally introduce tne

pnotograph as an Zxnibit A into evidence.

Ile PORTHER: Tennesseels HZxhinit A, witl
will be admitied. It 1c designated as Termessee'Gas Companyts

shout objection

Hxnibit o, 1. There being no furtaer questions, the wibtness may
be elicusced.
(Witness excused)
Ile PORTHER: Any further testimony to be presented in
the case?

’

Re COCPR: If the Commission please, my name is J.

[

Cooper, uitn Taree State Latural Gas Companys. 1 have previously

.

gualirisd before this Comiigsslon as a petroleum engineer and woulq
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like to introduce one exiiibit.
M. PORTIR: You may proceed, r. Cooper. I belleve you

were qualified at the time you were witn Skelley, 1s that rignt?
IR, COOPuR: Yes. |
M. PORTER: Letl's nheve a ten-~minute recess.

(Short recess)

M. PORTER: The meebtling will come to order, please. IMf.
Cooper, will you proceed, please, sir?

lil. COOPLR: Yes, sir. Thrée States hasg two leases in
this Verde~Gallup area in Sections 30 and 31, in 31 North, 1l Weste.
Qur leases in the area consist of Sections 30 and 31, 31 North, 1l
West. We nhave completed our Tribal Well Ho. 1 in the northwest,
nortiiwest of Sectlon 30 for 136 barrels per day, completed on

o

larch 30, %50. This Bxni

is a breakdouwn of the cost of this well., Tobtal cost, 0L, 36l

D1t 1 of Three States Natural Gas Company

=1

The well was drilled with rotary to 3702, and cable tools to 3837}
and was fraced on completion. It hasg 2 total tangible equipment
value of $29,l133. The estimated salvage value of that tangible

equipment, after 1b years producing lire, is $0,000, less the cosb

of salvage of 2000 or 6000 feet. Subsequently to drilling this

Ll]

well, we had started our Ho. 2 Well in the northeast, northeast o
Section 30. The contractor on lo. 1 refused to take a second wellL
at tne same bid price. We, therefore, switched to cable tools.

That contractor has been on tie hole over 60 days and he 1s 2000

13

feet deep, and we don't know whether he is going to do any better
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or not.

to be able to drill at that depth, and that?s all I have to sav.

that we couldn't drill in the center of L0 with a hundred foot told

SNCE o

of thne

is all
the pits, £illing them up, so the $0l, 000 here does have road and
location costs in 1t.

CUESTIONS BY MR. NUTTER:

figure out what it is. How long cld it take to drill this well,

Mr. Cooper?

tools;

nourse.

A Well, the location cost on Ho. 1 was $17,000, including

We Think tinls well cost 1s about as low as we are going

M. PORTER: IMr. Cooper, wnat avout the terrain in your

"

A We are fortunate on those leases. The terrain is not sud
Wow, we had to move the second well to get out of the botlLom
Wasn. wWe moved 1t a hundred feelt, but otherwise the terrain
rignt.

¢ Then, your well location costs are not too excessive?

MR, PORTER: Any questions of lMr. Cooper?

Q@ There 1s something here that is awfully high. I can't

A Slightly over thirty dayse.

¢, This was drilled with rotary?

A This was arilled with rotary.

Q@ This raust have taken a lot of day work, didntt 1t?

A The day work there primarily is drilling in with cable

the rotary day work there wasnl't a great deal, I believe L8

Il

P

@ Why did it take so long to drill the well?
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Q Why did it take so long to drill the well?

A Tne maximun welght carried by 1t was 11,000 pounds on one

bit, and the rest of 1t not over 1,000 pounds. Our deviation zot
to six and a quarter degrees at one time and brought back just to
under gix at the completion of the well,

G What was the contract prilce per fooit?

A Tive seventy-five., The contractor wguld take the second
well at seven and a quarter, he hoped. We also had lost circula-
tion at the total deptn, and in fact, set the pipe higher than we
intended vecause of tne lost circulation.

¢, I notice your water bill is over 3l,000.

A Yes, sir,

& What was the reason that tne water vill was so high?

A Lost circulation. Wuien you start hauling water for’lost
circulation you run up a pretity good sized bill. It is also the
reason for tne mud bill veing around §l,000.

€ So in large part, tals additlonal exzpense of drilling a
well was a lost circulation problem, wasntt it?

A To some extent. There is probably $5,000 or 37,000 re-
flected there in mud and water costs due to lost circulation.

& Did you have any problem with tiie hole deviating from
wne vertlcal?

A Vertical, away from the surface.

% That's the reason you kept sucih light welght on tue bit?

A Taatts the reason we kept such light weignt on the bit.
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Incidently, the second hole we are drilling with cable tools, and
we lost the first nole with cable tools because of differentiation
avout 300 feet deep.

iy TIs this a normal chargze for & frac job in this area,
$7,0007

Tie net charge there is $7,122. We maybe fraced a 1littl

o

bit heavier because we had big open hole sections there, and we
split our frac into two parts, which is not necessarily a common
practice, and it cost us extra.

¢ Drilling additional wells on tinls lease will reduce the
cost of The tanks and separator gsomewhat, too, wouldn!'t 1it?

A Yes, sir. There is enough tankage there noﬁ to ﬁandle
four wells, but although 1t does reduce tne cost, by the same
token, our footage price has gone up and I dont't know that the net
cost of the wells is going to be any less.

& Do you have any indication yet whether this well will pa
out or not?

A ﬁone whatsoever. e Jjust nave hopes.

MR. PORTEX: Mr. Cooper, I know that you testified only
as to cost of your particular well and not on any obther aspects of
this case, but I would like to ask you your opinion, from your ob-
servations and from tine testimony previously presented here, in
your opinion, will one well drain 80 acres efficiently?

A Of course, I nave no evidence of my own. All I can do

is form an opinion based on what I anave heard. I donft think you

W
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can definitely say, but I think there are indications that it will]

drain in excess of 380 acres.
MRl. PORTER: Is your company a member of thls ensineer-
ing comulittes?
A Ve are a member &s mucil as we can be., Since we have onl
three cengineers and tiney are scattered pretty widely, we will coop

ate in taking any well Tests, over bottom nhole pressure test, or

any test in the field, but as for having a member in the committes|,

we Will not nave a member present at all meetings.

Mie PORTER# Thank you, sir.

MR. COOLEY: Mr. Cooper, my following remarks will be
more in the nature of a statment directed to you and all otaer
operators in this pool thiat have come to believe that there is a
great deal of deviatilon trouble up tanere. I call your attention

nd all other operators in Verde~Gallup 0il Pool to Rule 111, wnic

[ov]

111-A -~ waich states as follows: "iWhen any well is drilled or
deepened witn rotary tools, tests to determine the deviatlion from

the vertical shall e ftakenj;unen tine deviation from tie vertical

Vi

-

in any 500 foot interval averages more tnan 5 degrees, a directionpl

survey snall be filed with the Commission before any oll or gas
fronm the well 1Is sold so as ©o cdetermine tnat the vottom of tne
nole is on the lease where the well is drilled.”

2. PORTIR: Is there any furtner question of lir. Coopen

Tne witness may be excusede

(Witness exzcused)

(V)
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MR. PORTER: Do you nave an exihilbit?

M, CO0PiR: Yesg, 1f I could, I would like to introduce

‘MR. PORTER: Without objectlon tials will be deslgnated
as Taree States Exnibit No. 1 and will be admltted into the record.
Anyone elsge have testimony to present in this case? Any statemeniys?
Mr. Buell. |

MRle. BUSLL: I was simply going to say, Mr. Porter, that
we will just let our testimony speak for our position, In tae
interest of saving time, and not make a siatement.

M. WmBB: lMay it plezse the Commission, I would like to
reiterate just one or two polints, and tnat is, that the testimony,
I believe, has oplv been conclusive on very few matters that have
been brought before tnis Commission. No. 1, tiiat tire topogrephy
of tTie area is extremely varlsble. HNo. 2, that the crooked hole
and hole differentiation problems are exiremely serious, and some-
thing that must be borne in mind 1in sevting up any spacing patternl
I velieve thatit all tae test;mony nas saown thiat one well will, in-

lavle at this tlwe, drain

.

sofar as the informatlion whicai is ava

(,.;.

30=~acres. The primary purpose of Pubco, anda I believe the otner

i

m

pplications in promulgating d0=acre spacing at this time, 1s the

< !
b
[¢)
6]
j¢2]

economic loes walch mizint result snould 1t pe determined thax

is in place than some of the operators uno, I hope and belleve

o]
| o
I_J

pray for, will be seriously affected, due bto tne extremely

o)
jm}
Q)

e

aign cost of these wellse After wells ar drilled, of course, tie
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fact speaks for 1tself that the wells cannot be undrilled until
information is available To tiie operators and Lo the fomission
wnica irrefutably poinits out wiat one well cannot drain riore tihion

ifU=acres, in otier words, that one well connot drain as much as

8]
J=te
e
ot
2y
s
b
‘..J

40=-acres. ‘e ecrnestly solicli you
period co tniat tue operatvors can assenvle tnls data, whilch they are

all ecrnestly trying to do, as nag veen indicated from the evidence

-

tal

] -~ .

s 0il and Goe Hangineerinc Comitiee

e

Comilsegion of th

n

civen to
puring thet period, all of tize operators nave indicated, and I be-
lieve earnectiy, thiat they will agsemble data which wlll enable
thils Comalgssion To enter 2 permanent order at the end of Hhioi

it is not e morateorium on drilling or development or assembly of
date, wut onliy a moratorium on the drilling of unnecegsary wells
anc tie consequent economic waste that vould result should it sub-—
secuently be found the fact that one well will drain anc eilficientlly
drain O0-acres. In btuils connection, we 2lso would like to again

_,

reiterate ouwr position tnatv wslls ould be drilled on diagonal

B Mg

quarter=guarter gettlions wiitain a govermamental quarter section.
IR SPAll: IMr. Porter, my ncme 1g Ciorles Spann, Albu~

Jey
(49

o Gas ?Pro-

3

iew liexico, Simms Building, representing Il

n

ductse. 1l Poco nas jolned In the application of Pubco filed liere,

and we would like at this tlime to concur witir the opiznions given
ag to the advigabllity of tue J0-acre spacing in this area and joi

=

wat vlere made concerning that. In connec=

5 ‘3
ct
l..!a
Q
-
0n

in thie reconmends

tlon wila the proposed ules and Rejulctlons, we feel that we connpt
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azree wlth toe Zuleg asg gubmlited by Fubco except for Aule 5, and
feel that in view of the topogropay of tue area, Rule 3 ghonld not
ve 2¢g restrictive cs 1t 1s nere posed, and in that connection,

would recormenc the lule proposed by iztec, as auwended by Ir. Utz,

n guestlong concernin’ the state-wilice gpacing lules.

p

Ifte DAVIS: Aztec Cil & Gog Company certainly concurs in
the statements made oy Irx. Spann on behalf of Pubco. The onl

4

hing we feel siiould be incorporated for this pool should be the

ct

T,
£

flexlollity factor we unave pdeen talkins about. Je do hove 2 lob

(0]
’_‘
[
(&)
I..J
<k
)
)
ot
¢t
55
o

of concern acpout uie vopozrepnical conditvions and w

J- .2

530 feet tolerance cnd tine optional location wells will sive us

.

e Ilexipiliiy.

Iin. Gileniid:s A. 8. Grenier for Soutaern Union Gas Com-

pany. wWe nave notv presented any testimony at thils time. We Co,

wowever, wigh To 3o on record as supporting tne recommendation fod

bO-a2cre spacinz for o temporary one-year perlod, ualcn the evidenge
In tuls cose hag alreacy indlcnted is reaconably likely, in lieu

of tiie commilitltee end its activity under way Lo produce cata, uwnich

oy the end of that time can gjilve us a Tivm grip or nmuch firmer zrip

.

tuatlon tuan we nave now. de do stronsly feel that, in

143]
E

on tue
the liznt of the terrain condltions existing here,

fiexibility as possible snould be given to the location of wells,

]

Instances possible, diagonal drilling

but tuoat, of course, in all
within eacih quarter sectlon is the most desirable pattern and one

vuhich we uwould expect To adnere either under the other lesser re-
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cormendations of Aztec or under the somewnat more stringent re
mendations of Pubco. We would 1in any event, wecomleno tolercnice

330=acre feet instead of the 100 proposed oy Pubco.

e KILG: Lee King with Slkelley 0Ll Cowpany. sie cuppon

tne 80-acre temporary spacing as proposed oy Pubco, and we als

C On=

support tiie diagonal locavion of wellse.e e would urgze thils Com~

milssion to cpace wells on the center of lU-acres uitnin 100 fe
Ml. PORTUR: Anyone elge have & statement? Anyihlng

tier in tals case?

i

ig willing to participate actively and will participate in Ine
sethering of data for the commlittec.

2

Mle COOPER: Three States, of course, requests the C

Mil. GREAIER: I would like to state that Soutihern Unio

et.

A agn
<

Li

T

Onl=—~

mission to earnestly consider tne (0-acre spacing, particulsrly i

tne viewu of the well costs, the wacertaluty of reserve, and econo-

riic loss that cen easily be sustained by the operator on Ll-acres.

As far as diagonal spacing or the flexliolie patiern 1s concerne

we nave no objection to eituaer or the 330 versus 100 feet we o

no objection,

d,

MR. PAYYAE: IMre Examiner, I nhave a statement here sub=-

nitted by Standard (0il Company of Texas. Tne Standard 011 Company

of Texas, en operctor in the Verde~Gallup Pool, San Juan Count

Mew lexlco concurs with the recommendations made by Pubco Petr

ewn Corporation to provice for G0-acre proration unit well spacing

-

and Rules proposed in Case Ho. Lldil, Sisned R. H. Stewart, Stz

Ts
ol~

-

naan

..L"

n
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01l Compeny of Texas.

Ml. PORTER: Are those all tne statements you have to
read?

Mi. PAYNE: Yes, sir.

MR. WmBB: May it please tne Cormmission, I would like t¢
add one tiaing that we, Pubco, and I belleve I speak for all other
operatvors, would like to thank the Commission for their kind in-
dulgence when it accepted this case for hearing at this meeting.
We svated that it would not take very long. However, it has taken
a great deal longer tnan we nad anticipated. On behalf of Pubco
and all tne other operators, we would like %to thank you for your
indulgence in time.

MRr. PORTER: Thank you, sir. ilothing further. We will

take it under advisement.
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