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BEFORE THE
OIL, CONSERVATION COMMISSION
STATE OF NEW MEXICO
Santa Fe, New Mexico

September 19 and 20, 1957
IN THE MATTER OF: Case 1308

Application of Sunray Mid-Continent 01l Company
for an Order extending the horizontal limits of
the BistiwmLower Gallup 0il Pool in San Juan
County, New Mexiso, and temporarily estabe
1ishing uniform 80-acrs well spacing and prome
ulgating special rules and regulations for said
pool, Applicant, in the sbovewstyled cause, seeks
an order extending the BistimLower Gallup 01l

Pool to include:

TOWNSHIP 24 NORTH, RANGE 10 WEST
All Sections 2 & 3
Section h: 8/2

TOWNSHIP 25 NORTH, RANGE 10 WEST
All Sections 19, 26, 27, & 28
Section 31: 8/2

All Bection 35

TOWNSHIP 25 NORTH, RANGE 11 WEST
All Sections 7, 13, 14, & 15
Section 16: N/2

All Section 24

Section 2T7: 8w/k

All Sections 28, 29, 30, 35, & 36

TOWNSHIP 25 NORTH, RANGE 12 WEST
All Section 3

Section Lj: N/2

Section 5: NE/i

Sectlion T: &8W

Section 10: E/2

All Sections 11 & 12

Section 17: SW/4

All Section 18

S8ection 25: 3/2
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TOWNSHIP 25, NORTH, RANGE 13 WEST

Section 1: SW

All Section 2

Section 3t s/2 & NE/4
A1l Sections L & 11

Section 12: s/2 & Nw/l

TOWNSHIP 26 NORTH, RANGE 12 WEST
Section 31: N/2
All Ssection 32

TOWNSHIP 26 NORTH, RANGE 13 WEST

Section 26: N/2

Section 29: s/2, NW/ly & W/2 NE/}
All Sections 30, 31, & 32

Section 36¢ NE/}y

The applicant further seeks the establishment of temw
porary 80-acre well spacing in the Bisti-Lower Gallup
011 Pool with units to run elther North and South or
East and West and with well locations on diagonal
quarterw~quarter sectiona within a governmental quarter
section; and further, for the promulgation of speclal
rules and regulations for the said Bisti-Lower Gallup
0il Pool, including but net limited to, the taking and
reporting of gas~o0ll ratio and bottom hole pressure
tests.

BEFORE:
Mr. A. L. Porter
Mr., Murray Morgan
Honorable Edwin I.. Mechem

TRANSCRIPT OF HEARING

MR. PORTER: The hearing will come to order, The Commis-
sion will consider next Case 1308,

MR. COOLEY: Application of Sunray Mid=Continent 01l Come
pany for an order extending the herizontal limits of the Bisti-
Lower Gallup 01l Pool in San Juan County, New Mexico, and temporary

11y establishing uniform 80-acre well spacing and promulgating
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special rules and regulations for said pool.

MR. CAMPBELL: If the Commission please, I am J. M, Carp+

bell, Campbell and Russell, Roswell, New Mexieco, appearing on behalf

of the applieant., I would like to enter an sppearance also for L,
C, White; Gilbert, White and Gilbert, and for Mr, Burns Errsbo,
Tulsa, Oklahoma, attorneys for the applicant,

With the permiésion of the Commission, I would like to make
brief statement of.thé position of the appllicant in this particulaj
case, Most of the spacing cases of this nature which this Commis-

sion has heard in the past have involved deep reservoirs with

effective water drive mechanism, The testimony here will show that

in this particular reservoir, which is approximately 5,000 feet,
there is a solution gas drive, There is another slement present
in thls case, which to my knowledge, has not been present in any
other spscing case before this Commission, A few weeks ago,
months ago, this Commission entered its order authorizing a piloet
pressure maintenance program in the Bisti-Lowsr Gallup Pool, This
project, of whieh the applicant is operator, is now in operation,
It 1s the primary position of the applicant here that in order to
effectively develop that program of pressure maintenance and ob=
taln the greatest ultimate recovery of oil from this reservoir,
that the spacing which has been developed to date on a general
80-acre density should not at this time, at least, be disturbed,

and to disturb might injuriously affect the operation of this effo

4

4

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE, NEW MEeXICO
3-6691 5-9546




at pressure maintenance, which applicant¥s information indicates,
and as will be presented in the evlidence, is the only method by
which s reasonable recovery of investment can be obtained from thig
reservolir, |

We have two witnesses whiech we would like to have sworn at
this time, and Mr, Errebo will interrogate these witnesses on be-
half of the applicanﬁ.

MR, PORTER: Mr., Cooley, will you swear the witnesses?

MR, COOLEY: Arse there any other witnesses in this caée?
Any other testimony to be presented?

MR, SETH: If you would like to swear the witness, we woﬁld
enter an appearance on behalf of Shell, Mr. Ollver Hill and Mr,
Oliver 8eih,,SethUand Montgomery. We do have some wltnessss,

MR. MAIONE: Ross Malone for Gulf 0il Corporation. We
would like to enter Gulfts appearance in opposition to the appli-
cation and to enter the appearance of Mr, Booth Kellough, Division
Attorney from Denver, in addition to Ross Malone, Both of us ex-
pect to participate in the hearing, and Mr, Willard Bauman is our
witness, | |

MR. SULLIVAN: Just one moment. The reason I didn?t ride
earlier is I didn!'t want to lnterrupt. My name is R. W. Sullivan,
I am a lawyer from Denver repressnting the British American 011
Company, and I will have two witnesses, Mr, Thomas Hogan and Mr,

Stein that I ask to be sworn with the group.
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MR, SELINGER: I would like the record to show that
George Selinger appears for Skelly 0il Company.

MR, PORTER: No witnesses?

MR, SELINGER: Parﬁaps a witness,

MR, COOLEY: WOuld.you have your witnesses stand up and
be sworn,

{(Witnesses sworn,)
MR. BUSHNELL: Bushnell, attorney for Amerada. I would

like to enter an appearance, no witness,

MR.'KELLAHIN: Jason Kellahin, appearing on behalf of theqg

Phillips Petroleum Company. At the present time we do not contem-
plate having a witness. |

MR, HINKLE: Clarence Hinkle of Hervey, Dow and Hinkle,
and I would like to enter an appearance on behalf of Humble, althou
we dontt expect to put on any testimony.

MR. WADE: H, N. Wade, Texas Company.

MR., LEWERS: Robert Lewers, attorney for Sun 01l1. I woul
like to enter an appearance for Sun here. I dontt believe we have
any witnesses at this time.

MR, KEELER:: E. P. Kes#lbr; Magnolia Petroleum Company.
I would like to enter an appearance., We will have no witnesses,

MR, WOODS: : A. W, W@@ds;#Monsah&oChemical Company. I
want to enter an appearance., We have no witness,

MR. TOMLINSON: Tomlinson for Atlantiec, We wlill have no

zh
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witnesses but would like to enter an appearance.
MR, PORTER: Anybody here who isnft appearing in the casp?
Mr, Errsbo, you may proceed with your witness,
MR. ERREBO: As the applicant?!s first witness, I would
like to call Mr, L. G. Finfrock,

If it please the Commission, we have passed out to the mcmbbrs
of the Commission and to your Sta¥f all of the exhibits whiech will
be offered in testimony and in evidence by our first witness,
These exhibits are copies of the exhibits which you see on the walF
and which will be used by the witness in his testimony. The only
difference being that they are on a smaller scale, We would like
to make one set of these exhibits on the smaller scale, the offici#l
exhibits for the Commission,

L., J. FINFROCK

called as a witness, having been first duly sworn, testified as
follows:

DIRECT EXAMINATION

By MR, ERREBO:

Q@ Will you state your name, occupation and by whom are you
employed?

A L. J. FPinfrock, Staff Geologist, Sunray Mid-Continent 01}
Company in Tuisa, Oklahoma,

Q@ Will you plesse state briefly your baskground of sducatibn

and experience?
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A Graduated from the University of Illinois in 1940 with
Bachelor of Scilence degree in geology and received my Masters of
Science degree in geology from University of Illinois in tj8., I
worked for the Carter 0il Company for a period of seven and one-
half years as a subsurface geologist, and have been with Sunray
‘Mid-Continent for a period of seven years, at which time I served
six years as a District Geologist and the past year as a Starf
Geologist in the Tulsa Office.

Q Mr, Finfrock, are you famillar with the geology of the
Bisti-Lower Gallup 0il Pool? A Yes, I am,

Q Have you ever preiiously testified before this Commissaiof

A I have,

MR, PORTER: His qualifications are aceeptable.

Q What is the geographic location of the BistiLower Galluj
011 Pool?

A The BistieLower Gallup 0il Pool is located twenty miles
south and slightly east of the City of Farmington in San Juan Counf

New Msaxlco,

Q A map which has been marked Exhibit No. 1 has bean place#

on the wall., Will you please go to this map and identify and ex-
plain it?

A Exhibit No. 1 is an area map of the Bisti-ILower Gallup
011 Pool located in portions of Township 24, 25, 26 North, Ranges

10, 11, 12, 13 West of Sen Juan County, New Mexico. We have shown

EY s
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on this exhibit in the heavy red border, the outline of our pro-
posed area for 80-acre spacing. We have shown here in the green
border at the common corners of Township 25 and 27 North, Ranges
12 and 13 West, the area of our pilot injection program which has
previously been okayed by this Commission. We have shown also on
this map in colors the various types of leases in this area,

Shown in red are the Federal leases, Shown in green are the State
leases, and in orange are the Federally administered Indien leases
in this area,

Now, we do not find any patented land within the area of this
proposed application. Within this area there is 16,720 acres,
approximately, of which J200 acres belong to the State, which 1s
approximately 9% of the total. The Federally administrated leases,
approximately 23.3% of the total within this area, and the Federal
leases, 67.7% of the area within this proposed 80-acre spacing
program, |

Q@ What was the discovery well for this pool, Mr, Finfrock?

A The dlscovery well for this pool was the El Paso No. 1
Kelly State, located in Seection 16, Township 25 North, Range 12
West, San Juan County, New Mexico, which was initially completed on
gctober 7, 1955 with an initlal production of 180 barrels of oil
flowing after fract treatment.

Q Are ali of the completed wells shown on this map completgd

in the Lower Gallup?
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A Yes, all of the wells shown on this map are éompleted
from the Lower Gallup formation. We havs, according to the best
information avalilable to us, as of September l, 1957, 134 wells
drilled within this area, of which a total of approximately 120
were 0il wells, 5 shutin gas wells, and 9 dry holes,

Q Is present development on an 80 acre lease density?

A Yes, the present development of the pool is on an 80 acr?
density. However, We have & few areas within the outline of this
map of which locations have been established for 4O acre locations
and should these locations be drilled, they would violate the 80
acre density pattern that has so far been adhered to by the opera=
tors in the Bisti-Lower Gallup 011 Pool.

Q What companies have established those locations?

A To my knowledge, these locations were established by the
Shell 011 Company in and around the Carson Unit area.

Q How was the proposed spaced area determined, Mr. Finfrock

A The proposed spaced area, which is outlined here in red,
was determined from the following conditions: Aé a result of

engineerts studies of the Bistl, Engineering Committee results of

geologic study, results of sand studles, and also the results of the

drilling of the exploratory and development wells within this
area to roughly define this pool.
Q Wi1ill this pool probably sextend southeastward from its

present limits?

-9
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A I feel that this pool willl very likely extend further in
a southeasterly direction inasmuch as 1t has not been definitely
defined by the drill,

Q Will you please refer to Applicantts Exhibit No. 2 and
ldentify and explain 1it?

A Exhibit No. 2 is & reproduction of a portion of electric
log of the Shell 01l Company No. 1 Carson Well, a wildeat, located
in Section 2l, 25 North, 12 West. This well was chosen as our
type. well inasmuch as it penetrated completely through the Lower
Gallup formation. We have shown here, or indicated in yellow, the
extent of the Lower Gallup formation, the top of which we have
shown here at ;860 feet, and the base of the Lower Gallup formation
at 51,3 feeb, The Lower Gallup formation in this area of the Bist]
Lower Gallup 01l Pool has an approximate average thickness of

380 feet., The sands in the Lower Gallup formatlen are composed of

fine, light grain, fine to medium sands, with clean, well sorted sgnds

in the central portlion or core of the bar deposit, These sands
grade laterally from the core of the bar into filner grained sands,

silt stones and shaly sands.

Q Mr, Finfrock, have you read the application in this matter?

A Yes, I have.
Q The Shell No., 1 Carson 1s one of the wells in which the
top of the Lower Gallup was identified in that application, is it

not? , | A That is correct,
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Q Will you please refer to Exhibit No., 3 and ldentify and

explaln 1t?

A Exhibit No. 3 is an isopack of the upper sand of the Lowpr

Gallup formation, contoured with a contour Interval of two feet,
based on the mierolog separation agz seen in the Schlumberger wells
thet were avallable to us. We have shown here also the outline of
the proposed spaced area, As can be seen from this exhiblt, the
attitude of this upper sand in & northwesterly, southeasterly dir-
ection is that of a bar type deposit with the thicker'sequence of
beds goling through the central portion or core of this deposit,

of which a maximum of 22 feet of separation had been noted.

As you can also see from this exhiblt, they grade laterally
down to the zero isopack line, which is shown here to the northeas
eand to the southwest, by a dashed line. We find in theas Lower
Gallup sands, particularly in the uppermost sand of the Lower Gall
that the permeabilities and porosities of the sand are better
developed in the central portion or core of this bar, and in the
subsidiary sands in this formation, and as we approach the outwarq
limit of the bar, the sands become less permsable and less porous,

Q@ In other words, what we have here then is simply a burie
sand bar, 1s that correct? A That 1s correct.

Q@ Do you find any interruptian in the sand development
from one end of thls pool to the other?

A On the basls of our geologlic study of the sand in the

1p,
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Lower Gallup formation, we have found no evidence of a break in this
deposit throughout this entire ares of approximately 30 miles.

Q Will you please refer to Exhibit No. L and identify and
explain it?

A Exhibit No. li is an isopack map of the second sand in thé
Lower Gallup formation, also contoured on a two foot contour ihters
val and based on microlog separation. This sand, as can be seen
on this exhibit, also reflects the same general strike pattern of
that, of the upper sand, although this sand is not as well develop$d
as the upper sand, nor does it continue completely across the ares

as does the upper sand,

Q This sand does appear to be continuous throughout the en:
tire area bo the best of your knowledge, which you now have avail-
able to you, is that correct?

A We have seen in our study no definite evidence that this
sand 1s terminated in the core part of this deposit.

Q Will you please refer to Exhibit No. 5, which I believe is
the structural mep, and identify and explain it?

A Exhibit No., 5 is an aerial structure map of the Bisti=
Lower Gallup 0il Pool with the datum on the top of the Lower Gallu#
formation on which these structural contours were made. The conto*r

interval of this map i1s 20 feet. We have also shown hereon by the

red border, the proposed area for 80 acre spacing, and by the yellIw

border here we show the area presently classified by the Commissio

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL Law REPORTERS
ALBUQUERQUE, NEW MEXIco
3-6691 5-9546




1l

as the Bisti-Lower Gallup 0il Pool.

We also refer to the outline of our LPG gas injection at the
location of the common corners of 25, 26 North, Range 12 and 13
West, Also shown on this map in the longltudinal direction is the
blue line A,}Al, which represents the trace of our cross section,

Exhibit 6-A., The transverse line on this map, B, Bl’ ¢, 6., D, D

1 1’

E, El, and F, Fl, represent the traces of the transverse cross
sections labeled Exhiblt B, C, E, D, and F.
As can be seen from the structural map, we see an antieclinal

dip into the basin In a northeasterly direction. We show no evi-

dence of structural closure within this entire recommended area.

We believe that the trap for the Lower Gallup oil was affordfd

by nature of a stratigraphic trap rather than that of strustural

T

closure, with the buried sand bar being the reservoir and the bound
ing impermeable silts and shales affording the impermeable barrier
needed to make this trep. We also show here in the southssstern
portion of this map by a dashed red line and a dashed green linse,
the area which we label here and zone of oil and gas production,
within this bounds we would find wells drilled should encounter
both gas and oil, with wells drilled to the northeasterly direction
from the dashed green line encountering only oil and wells drillinq
to the updip or southwest direction from the red line to its limiw
tations would encounter gas,

Q Mr, Finfrock, will you please refer now to Exhibits 6~A
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through 6~F inclusive, and identify and explain them,

A Exhibit 6-A, which Mr. Devlin will point out to you on o%r

structural map, is the 1ongitud1nal cross section A, Al, as shown
here. This is a northwest, southeast electrical log cross section
of the Bisti-Lower Gallup 0il Pool, San Juan County, New Mexico.
We have shown here by this heavy dark line the top of the upper

Gallup formation, and by this second heavy dark line the top of the

Lower Gallup formation., We have shown hereon in a dark yellow colgr

the upper sand in the Lower Gallup formation, which is the pre-
dominant ressrve of this Lower Gallup reserveir,

We Have shown in a pale yellow color the subsidiary sands i%
the Lower Gallup formation as they oecur throughout this area,
As can be seen from this exhibit, you will note that in each and
every well on this eross section you will find that this upper
sand of the Lower Gallup formation 1is present and well developed,
end this sand has a very near uniform thickness throughout the

area represented by this cross section,

Those who are c¢loser wlll be able to see that within each of

the well bores we have shown here the zones that have been per=-
forated db tested fer completion; and each of the sands that we
have indicated in a yellow color have had perforations or tests
made in them, Thls section is only to show those sands within the
Lower Gallup formation of which perforations or tests had been

made, and is not a straight stratigrephic section of the entire
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Lower Gallup formation.
This section, as you can see here, has a difference of ap=
proximately 300 feet between its low portion and its high portien,

which is in the area of the gas cap. Exhibit 6-B shown there by

Mr, Devliin on our structural map, is the first of our transverse sdc-

tions, and we show here the same features that we did on eross
section A, Al, with the deep yellow being the upper sand member,
You can see here from this section that we do have the northeast

dip into the basin., Cross Seetion C, Cl, also reflects the same

informastion of the previous two exhiblts, with the upper sand being
shown 1in dark yellow., This cross section oceurs in Sections 12 and

6 in Township 25 North, Range 26 West, San Juen County, New Mexico,

Exhibiﬁ D, Dl, third of our transverse sections, located in
Sections 13 and T of Township 25 North, Range 11 and 12 West also
show the same seqﬁence of beds in the Lower Gallup formation, and
this also shows the northeast dip into the basin as well as thinnin
of the Lower Gallup sand section as we go further away from the
centrel portions of this bar..

Also shown here in this exhibit is one of the situations of
which we feel there are probably many in the Bistl area, of which
- we have sands that are separated at the core of the bar in the
Shell 14, 13 Carson, correlating and intermingling with the Shell |
13 Carson, showing we do have direct communication of sand to sand

in some areas within the Bisti Pool, or the Bisti-Lower Gallup Poo)

&

] -
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Cross Section E, El' is the essential north~szouth cross

section through Section 20, and 17 of township 25 North, Range 11

West, San Juan County, and this exhibit also shows the northeasterly

dip into the basin and the thinning of the sand sequence section
as we leave the central portion of the bar proper.

You will note here on thils exhibit that this 1s one of the
instances where we find the uppermost sand member shaling out on

the flank of the bar, and this occurs on this cross section be-

tween the Shell 23, 17 Carson and the Magnolia No. 1 sand wall test,

Exhibit P, Fl, is the essentlal southwest-northeast section
through sections 27, 22, 25 and 1lli, San Juan County, New Mexico,
This cross section shows a gentle dip and then a more abrupt dip
into the basin as we go in a southeasterly direection. We also show
here the evident thinning of the Lower Gallup sands as we go in a
northeasterly direction. We also show on this exhibit the shaling
out of this upper sand member at the outer fringe of the bar
deposi? between the Texas Company M-l Navajo Well and the Benson,
Montin and Greer No. 1 Harvey at the extreme north end of this
gection.

Q Is it your opinion then, Mr., Finfroeck, that these cross
sections show a continuous sand development of the Lower Gallup
formation throughout this entire arsa?

A It 1s my opinion that this cross section shows that we

have in the longitudinal direction, continuity of sand deposits
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throughout the entire area with, as I pointed out in Exhibit 6«E’

and F, we do show the lateral gradiation as we leave the bar proper

of some of the sand bars which is to be expected in this type of
deposit; as you leave the core of the deposit and move out you will
find the sands disappear on the flanks. That 1s to be expected.

Q Will you please refer now to Exhibit No..7, the three
dimensional drawing, and identify it?

A Exhlbit No, 7 is a three dimensional drawing of the Bisti
Lower Gallup 0il Pool, San Juan County, New Mexlico, This drawing
was made up of all of the available Schlumberger logs that we
could get ahold of to prepare this drawing.

Q Actually, Mr. Finfrock, thet represents a large number of
cross sections, doesn!t it, on one exhibit there?

A Actually this map, &s you can ses here,vshows innumerable
areas of cross section within this dimensional map econnecting the

individual wells,

Q Will you please tell us how that three dimensional drewing

was prepeared?

A In looking at this drawing, I would like to orient you
that on a map these heavy dark lines are the township lines in the
north direetion, with these being the eastwwest lines., You will bg
looking at this plane in a northeasterly direction. This plane
surface we have depicted here is as if we hgd cut a slice out of

the earth and an elevation of plus 1660 feet in elevation.
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On this plain surface we have located on there surface locas
tion the individual wells that have been drilled within this Bisti
Pool., After these wells have been spudded, we took their true

subssa depth and pletted each individual well in its actual subsea

location, and as you can see from these exhibits in the northeastexly
or back portion of this map, we have much greater area shown by th]
dashed line between the actual location of the test and the top v
of the sand, whereas you move updip into the southwest you find
that these locations actuallj approach into the top of the sand,v
showling that the beds have a dip here which we are attempting to
show in thls three dimensional view, dippling back to the north and
northeast.,

After these individual Schlumberger logs wsre traced upon
this map in their new location, we then correlated from the top of
the upper Gallup sand, which is the dark yellew sand in our cross

section, we correlated each individual well to show the structural

attlitude on the top of the upper sand in the Lower Gallup formationh.
We then connected the base of the sand sequence where penetrated b
another line, by a green line, thls giving the aspects of individusl
cross sections, We tpen colored in gresen that portion of the Ristf-
Lower Gallup 0il Pool which is oil productive.,
We have shown in red that portion of the reservoir that is #aa,
and we have shown on this exhibit the gas-oil contact spproximately

plus 1530 feet, and have been able to show from this designation o

k)
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colors the projected outer limits of this gas cap.

A1l of this has been put on this plane map at this elevation
of approximastely 1660 feet to give you a plecture, as we see it, of
the structure of the Lower Gallup formation, the existence and the
continﬁity of the sands as shown in each and every individual log,
as well as to show the attitude of the contact between the oil and
gas columns,

Q Mr, Finfrock, what would you say then is the significancs
of this exhibit?

A I feel that the significance of this exhibit is that it
shows to us in one drawing the structural aspects of this field as
well as showing us the contlinual type of deposltion that we have
within the Lower Gallup formation with our sand sequence gradually
building up in each and every well into the uppermost sand, or
predominant sand, in this bar depoasit, And we can show from this
exhiblt that these sands are continuously developed, and we fesl
that a well drilled on 80 acre spacing in any position through this
field would encounter the same sand conditions as a well drilled

on closer spacing.

Q Will you please refer to Exhibits 8A through 8F and explTin

and 1ldentify them?

A Exhibit 8A is a distribution map of the upper sand membery

of the Lower Gallup formation. This is the same sand member we have

referred to in our cross ssectlions as the desper colored yellow sand
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in the upper portion of the Lower Gallup formation.

We have also shown hereon the outline of our proposed area
for 80 acre spacing.

Q When you call thet a distribution map, you mean that is a
map that simply shows in orange where the sand is found, is that
correct?

A i made a detailed study of each log that was available t¢
me to study, and see what sands were present in each weil. I then
plotted this information on a work map and compiled from that work
map thesse six individual distribution maps which we have here as
Exhibit 8, We have only attempted to show on this map by this
method the areas where we have sncountered this sand developed in
the individual wells, We have not tried to defins the quality of
the sand. We have wanted to show where the sand was developed, ang
as you will note on this exhibit in the area of Section 30 of 26
North, Range 12 West, we have a 80lid line shown which defines the
northeasterly limit of this sand at that point inasmuch as it was
not present in the El Paso No. 1l=B Well in Section 30, also in
Section 16 of 25 North,

We show a solld black line to indicate that in the Skelly
State Well No. 8 this saend was not present, defining in that positi
'a portion of the southwesterly limits of the bar deposit. Also in
'Section 25 North, Range 11 West, we find a portion of this area de-

fined by a black line indicating the sand was not present in this

on
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area, Also in Section 1l of 25 North, 11 West, we find that same

area where the sand was not defined, but in the rest of the entirety

of this exhibit we find the sand present as shown by the shaded
orange aread.

Exhibit No. 8«B is the sand distribution mep of the second
sand member or bench in this Lower Gallup formation. We have also
shown here the outline of our proposed unit, and show here In
orange the distribution as proven in the individual well logs of
this second sand member. In the northwestern portion &f this filel
you will note that we have a solid blsck line extending from
Section 29 in 26 North, 13 West through in a southeasterly directi
into Section 5 of 25 North, Range 12 West, at which point we were
able to define the outer limit of this sand.

Exhibit 8-C is a distribution map of the third sand member
the Lower Gallup formation, also showing the outline of the pro-
posed ares, aﬁd in orange showing our known distribution of this
sand. We have here two instances where the outer limits of this
sand was defined in Township 25 North, Range 12 West on the north
flank of the bar and in 25 North, 11 West in Section 25 on the
south flank of thils bar deposito

Exhibit 8-D is the distribution map of the fourth sand memb
of the Lower Gallup formation showing also the outline of our pro-
posed area for spacing, This map also shows in orange the distri-

bution of this member of the Lower Gallup., In the extreme northwe

%
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portion again we show by a solid black line Section 29, 28 and 27,
the northern limit of the sand in that portion, and at Section 30

of 26 North, 12 West, the northeastern limit of the sand at that

area,.

Exhibit 8-E is the distribution map of the fifth sand membew

of this Lower Gallup formation; also shown on this exhlbit is the

outline of our proposed area for spacing with the area known occurrence

of the sand shown by orange. We have shown here Section 29, 28
and 33 of Township 26 North, 13 West, a portion of which on the

southwest flank this sand was not ldentified.

Exhibit 8«F is the distribution map of the sixth sand membet

of the Lower Gallup formetion, and like the other maps, in this
exhibit, shows the area of our proposed spacing and shows the aresa
of known sand by orange, with the solid black line extending from
Section 3, Township 25 North, Range 12 West in a southerly directi
into Section 20 of 25 North, Range 11 West, where this sand is
defined on the northeast flank.,

As you can note from observance of this Exhibit 8, you can
find that these sands all lay in approximately the same position
along this bar deposit in a northwest-southeasterly direction, and
that these sands are present in approximately the same positions,
but by some varying degrée on each member they are not exactly sta
on each other, There is some variation as can be seen from the

discussion of these sxhibits,

)
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Q I take it then, Mr., Finfrock, from these various exhibit
that you have presented here today, that you have examined the log
of all the wells in this field, is that correct?

A I have examined 13l elsctric logs of wells in this field.

Q Actually there are other logs of soms‘of the more complet
wells which you haven!t had an opportunity to examine?

A That?s correct, There are some wells that have been com-

pleted in this field which the logs have not come to us as yet,

It taekes mwhlle between the completion of the well and the time th%t

you are able to get a Schlumberger log for study. We do not have
logs of every well in the field°

Q@ Have any of these sands been found to be absent in any
well in this field?

A In a longitudinal direction we have found no evidencs of
these sands belng present, but &s I palnted out in the discussion
of this exhibit, we find that in a lateral direction we have found
instances where these sands do shals out as we approach the outwarg
limit of this deposit.

Q To correct the record, you said you found no evidence of
these sands being present, you mean absent? |

A Absent, yes, sir,

Q Have you found any faults in this general area?

A I have seen no evidence of faulting in my studi.
Q

Is it your opinion then that the main sand body and each

ad
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of the other subsidiary sands are present and probably present or

probably present throughout the entire area covered by this applicﬁ-

tion? A That is my opinion.

Q Is it your opinion that these sands are continuous and
form_a common source of supply? A Yes, it is,

Q Would you call the Lower Gallup reservoir a lenticular
reservoir?

A No, I would not call the Lower Gallup reservoir a lenti-

cular reservoir lnasmuch as we have been able to define its presend

over an srea of approximately 20 miles in length. I do not considgr

that a lenticular type of deposit inasmuch as in a lenticular type
deposit you do not anticlipate the sand in the lenticular nature in
offset locations, and this 18 not the case here'in this study.

Q You believe that the 80 acre proration unit and plan of
well locatlion, as proposed by Sunraey Mid-Continent in this appliecad
tion, is reasonable? A Yes, I do.

@ Were all of the exhibits which have been offered as a
part of your testimony here today prepared by you or under your
supervision? \ A They were.

MR. ERREBO: We will at this time like to offer these
exhibits, I believe 1 through 8, in evidencs.

MR, PORTER: Any objection to the admission of these
exhibits? They will be admitted.,

MR. ERREBO: Thatts all the direct examinastion we have

©
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of this witness.

MR, PORTER: Does anyone have a question of Mr, Finfrock?

MR, SETH: I would like to ask several questions, please.

CROS3S EXAMINATION

BY MR, SETH:

Q Mr, Finfrock, you indicated at the outset that the field
had been developad so far on an 80 aere density ==

A Density.

Q What do you mean by that I'm not famlliar with that term?

A By that term we mean that this field has been developed
in a manner such that any well drilled at this time In this field
can be assigned an 80 acre unit.

Q Then by so arranging the LOts you can assign acreage to
any well? |

A To any well that has now been drilled.,

Q@ That, if I understand it correctly, is what you wish to
accomplish by your application here, 1s to continue that same methg
throughout the life of the field, 1s that right?

A That 80 acres be assigned to each weli?

Q Yes, just as you testified has been done heretofore.

A Well, beforse itts, as I understand, it has been on a
voluntary basis and these wells have been drilled at a density at
which 80 acres can be assigned to them, and under our application

we would define 80 acre units which they have not been defined as

bd
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such to this point,

Q Now, had you made any examination to see how many wells
are off pattern if a regular 80 acre spacing program had been put
into effect? A As If ww

Q@ (Interrupting) When I say 80 acre, I mean limited to thg
northwest, southeast quarter or northeast, southwest.

A I do not have a figure at hand, but there are several lod
cations I know that are not drilled on a stated location as you

suggested there,

Q Would you say half of them, half of the wells in that figld?

MR, ERREBO: If I could, Mr, Seth, I would like to state

at this time Sunray has made a eount of the wells which would be

4

located off pattern, which are located off pattern according to ouj
best information, and that would be 15 wells,
MR, SETH: Off what pattern?

MR, ERREBO: Well, that would be wells which would be

located, for instance two wells located in the same half of a guarter

section,

MR, SETH: But you have made no study, if I understand it
correctly, on a strict northeast, southwest, northwest, southeast
basis?

MR. ERREBO: Yes.,

MR, SETH: Fine, that was the question,

Q@ As to the nature of these particular sands, would 1t be
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your opinion that they are relatively undisturbed sands that have
been layed down under quiet conditions, or how would you character-
ize them?

A I would say these sands have been layed down in what we
would call a near shore position which they have been reworked and
sorted with the better sorting and larger grain size near the
central portion of the sand bar and with these sands as they go in
a lateral direction from the core, decreasing in sige to a finer
grain sand, and finally to silt stones that we have separation of

the sands by water aetion,

Q@ Then there was a certain amount of wave action which diss¢

turbs the sands from time to time, 1s that correct?

A Very probably.

Q Were they disturbed by marine organisms of any sort, do
you know?

A‘ Well, now, not to the extent that we were just discussing
as disturbed by deposition. Now marine organisms, minute micro-
scopic marine organisms are known to be present in the Gallup for-
mation, Personally, I cant't see that there would be much in the
way of disturbance from this presence other than being there in
the reservoir itself.

Q I ses. Have you examined the actual cores that have beeh
taken?

A Personally, I have not examined the actual cores,
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Q@ Then you wouldn'®t know whether there was evidence of dis<

turbance of any character?

A I have not made that examination myself.

Q I believe that Sunray has testified in previous hearings
that there i1s a wide range in the well bore of porosity and per-
meability, 1s that correct? A That 1s ecorrect,

Q Now, in presenting the Exhibits, I believe itts 6-4, thi#
longitudinal cross section? A Yes. |

@ You have colored in yellow there the entire upper Gallup
sand, 1s that correct, based upon an elsctric log?

A Electrical log correlations.

Q In doing that you have not taken into consideration any

variations verticelly in the character of the sand, is that right?

A If you were closer to the cross section you could see thTt

we have shown by indentations and also by 1ittle zones of white

within the yellow where you do have change in the overall thicknes

of the formstion, In other words, where it varles from well to well

we have shown that varlance.

Q I wasn'tvthinking of the thickness of the formation, I
was consldering more the character of the sand, You have drawn a
fairly continuous yellow band across there, which if I understand
it correctly, is the upper Gallup? A That 1s correct.

Q That is as far as you have gone in coloring the exhibit?

A Thet is right,

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LLAW REPORTERS
ALBUQUERQUE, NEW MEXICO
3-6691 5-9546




30

Q Likewise on your exhibit which you called a distributlon
map of the sands, you have approached it similarly, is that right?

A Yes, that 1s not a quality analysis,

Q What would you say the ranges are of permeablility and
porosity, or will anocther witness conslider that?

A Well, our Engineering witness willl testify on ?ermeability
and poroéities in this reservoir,

Q Generally such structure as the dips to the northeast,
did you say? A Yes, |

Q Would you point out, I don't recall whers the gas wells
are, would you point those out?

A Yes, sir, In the southeast quarter of section 21, in the
southwest quarter of Section 22, in the southeast quarter of 22,
in the southwest quarter of 25 in Township 25 North, Range 11 West)
in the southwest quarter of 30, Township 25 North, 10 West, five
gas wells.

Q Now, are there any, considering those gas wells, are there
any upstructure oil wells in that vieinity?

A To my knowledge, no. |

There are not,

Upstructure, you mean in a southwesterly direction updip

-y

Q
A
Q Yes.
A On the map it is different.
Q

I mean upstructure as far as the dip upstructure 1s concprned
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A No, that is correct.

Q@ You are aware of no oil wells upstructure then, is that
correct?

A No, we have no knowledge of any oil wells above this areJ
which we have defined as the zone of oll and gas production.

Q Now, referring again to your eight service there, your
distribution, you have cut off the lateral extent of those sands
by your finding that they did not occur in the offset well, is that
correct? A That is right.

Q Does that necessarily mean that they might not again ree
occur as we get further north?

A No, 1t does not mean that. This study just means that in
this bar which we have defined here in the Bistl Pool does shale
out in these areas we have shown, and as it is disappearing in a
basinward dlrection, we woulé not expect them loglcally to appear
agalin, but that does not rule out the possibility that there may
be some sand deposits in that direction.

Q@ You conclude, I believe, or it was your opinion, that thd
sand was not lenticular because you found it throughout a considers
able area here. Now in that testimony you are again referring
merely to the occurrence of the upper Gallup sand or whatever membdgr
concerned, and not with perhaps the lenticular character of the
permeability and porosity, 1s that right?

A We are defining these maps on sand eontinuity in these
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exhibits here, and on the Exhlbit No, 3 whidh was an isopack of
this upper member, the ilsopack was made on a microlog separation
which shows permeability, and we found that by mierolog interpreta-
tion we found that the upper deep yellow zone was present and per-

meable throughout this entire area as we showed on Exhibit 3,

Q It was present throughout. Would you turn back to 3 plegdse?

A Exhibit 3, yes, sir,

Q Now, i1f youtll just select one isopack near the center of
the field there and trace it out, if you would, for the Cormlssion|,

A A certain thickness?

Q Yes,

A Contour, Well now, we have here our 20, this 1s our 20
foot contour at thils position, and at this position, at this posi=
tion and now, that is not going into the record so good.

Q Well now, when, you are referring to Exhiblt 3, are you 1

A Exhibit 3 which I am defining ==

Q@ (Interrupting) You are pointing now to the isopack, what
is the number or the contour?

A The 20 foot contouf, which i8 ==

Q (Interrupting) Wwhat township?

A We have the 20 foot contour shown in Township 26 North,

Range 13 West, also in 25 North, 12 West and in 25 North, 10 and 11

West, we do not show the 20 foot contour., The sand is beginning

to thin in the southeastern direction, We do not show the 20 foot

ot 7
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contour in Township 25 North, Range 10 and 11 West,
Q Now, in tracing those out you have indicated that they

cover relatively small areas, especially in the northwest part of

the field. Doesn't that indicate there are considersable local vari

ations throughout the field as shown by your Exhibit 3?9

A There are variations in the thickness of this bar sand which

you would expect to find due to the fact that it is a shallow watex
type deposit, and you have sorting and the affect of current action
and you would not expect in my estimation to find this sand to be

exactly a 20 foot thickness over a period of 20 miles; geologically

we wouldntt expect 1t to be that consistent over that great an ares.

Q That is not a continuous sand., You, I believe, testified
that it was a continuous =«

A (Interrupting) Well, yes.,

Q@ (Continuing) == sand deposit?

A It 1s a continuous sand.

Q@ The sand is continuous, but its character varies locally,
is that a correct statement?

A The character varies as you leave this central portion
as you go towards the outer edges of ths bar,

Q It varies from east to west? A LaterallyW

Q East to west also., You traéed out the particular contou
up there? |

A It varies in thickness, yes, sir, from northwest to south

ks

r
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Q You are not testifying now as to whether the quallty
permeability, porosity likewlse varies laterally?

A No, this exhibit 1s not based on porosity and permeabllifiy
figures.

Q Now, on the character of the sands, again, would you say
theyire uniformly cemented or what about the cementing?

A I would say about the character of the sands themselves

g

that in this central portion of this deposit these sands are falrlj
clean, fairly well sorted with better permeabllity and porosities,
and as you approach the flanks of this deposit you find increasing
amounts of silt stones and exclusion of gray shales which would
impair or lower the permeabllity factor,

Q Then again your exhibits, as 6-A over here, you again ma*e
no differentiation as here on the quaelity of the sand. You are
showing the Commission here the occurrence of the Gallup sand and
‘you are testifylng that 1t is falirly continuous throughout this
perticular area, Now, it does not, or I might ask you, does the
sand llkewise occur outside the limits of your structural map over
there, which is Exhibit No. 5?

A Outsidse the limits?v

Q@ Of the red border,

A We havent!t defined the outer limits of the Lower Gallup
formation, but as you know, the Lower Gallup formstion optcropa

on the surface and it is present in the subsurface in New Mexico
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Q Then its being a relatively common formation, we would
expect if you trace just the formation or just the sand itself it
would recur over a considerable area, is that correct?

A Thet 1s correct,

MR, SETH: I believe thatls all,
MR. PORTER: Anyone else hava a question of the witness?

By MR, MALONE:

Q Mr. Finfrock, when did you first have occasion to begin a
study of the Lower Gallup sand in the Bistl Fleld~?

A In the earlier part of June of this yegf.

Q When did Sunray drill its first well in the pool?

A In 1956.

Q And you have, since June of 1957, devoted yourself to a
study of the conditions as to whleh you have testifled?

A That is correct.

Q I believe you said that you are familiar with the spplicg-
tion which Sunray has filed? A I have read the application.

Q Have you given any consideration to the effect of that ap-
plication as it relates to the proteétion of correlative rights or
the prevention of waste? A Yes.,

Q Do you recommend the application as made to the Commissign
as protecting the correlative rights of the various owners of
sands in this field?

MR, ERREBO: Excuse me. Isn!t that asking the geologilcal
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witness a legal question?

MR, MALONE: The question of the occurrence of saturation
in the sand formation and its distribution with relation to an 80
acre development pattern would seem to be a geologic rather than
a legal question, I agree with you the question of what will prctéct
correlative rights may be a legal question, but whether a well on ?0
acres is going to let a man get all the oil that he is entitled to
as layed down geologically, would seem to be a geological question|

Q Is it your oplinion that development on the proposed space
ing pattern wlll protect the correlative rights of the operators
in this pool?

MR, ERREBO: Mr, Malone, I fail to see, I think you could
ask this question a 1little better., This witness does not know about
correlative rights from the legal standpoint,

MR, MALONE: All right, I will be glad to.

Q First I might ask'the witness 1f he knows the meaning of

correlative rights,

A I am not an attorney, but I ﬁndarstand that the correlat.
ive rights means the protection of the individual where there 1s a
royalty owner or working interest of his portion of the pool or
his reserves or what he should get out of it, I couldntt give you
a correct definition. |

Q I didntt expect a legal definition. You have testified

before_this and other commission on previous occasions, have you npt?
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A Yes, I have,

MR. SELINGER: I would llike to make a formal objection to
the Cosmission that this witness is incompetent, irrelevant to
testify on matters of correlative rights, He is presented purely
as a geological witness and we would like to make a formal objec-
tion to this line of questioning from this witness.

MR, MALONE: I have no intention or desire to ask this
witness to testify as to anything that he does not purport to be
qualified to testify to. He stated In answer to my question that
he recommended to the Commission 80 acre spacing. I was asking
him whether or not on the basis of the geological Information to
which he has teatified, that spacing would recover, would protect
the correlative rights by permitting each owner to recover hls
equitable share of the oil,

MR, SELINGER: We renew our objection,

MR. MALONE: If the witness states he is not in a positidgn
to answer the question, I will save 1t for another witness.

A I believe that is getting into the field>of engineering
more than pure geology.
Q Perhaps we can get at it from another point of view thenw

May I invite your attention to your Exhibit E, E1 that you testi-
fied to over there, If I recall your testimony correctly, that

that upper and thick yellow band was the principal and most prolifﬁc

sand member in the Lower G&llup, 1s that correct?
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A That is correct.
Q And that the lower band was additional sand members which

are saturated and from which production has been obtained?

A Yes,

3

Q I belleve you also testified =- may I inquire what the 1lgst

well to the extreme right, your right, of that is?
A The Magnolia No. 1 Sanda Wall I believe.
Q Now, if you would indicate the well which you are now

indicating, what 1s the designation of that well?

A The Magnolia No., 1 Sanda Wall, located in Township 18, 2%

Range 11 West, San Juan County, New Mexico,

Q I believe you testified in that well the upper sand member

had pinched out between the Shell No, ==

A (Interrupting) 23-17.

Q@ (Continuing) «= 23-17 Carson and the Magnolia well, is
that correct? A That was my testimony.

Q The lower member was continuous over to the Magnolia
westward? A That is correct.

Q Now you mean that the upper member extends on to the 80

acre location on which the Magnolla well has been drilled, but that

it does not extend to the locatlion of that well, the Magnolia well
will not obtain any portion of the oil that is in that upper membe:
will it?

A This location of this well here in relation to the locat

A~
-
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of this well, you asked me to state if this well would be able to

get any, I mean this well, being the Magnollia well, would be able

to get any of the oill that was present 1ln the upper zone?

Q That is correct, and which might exist on the 80 acre spgc-

ing unit on which the Magnolla well is drilled.

A Now, we have, I don!t know whether 1t would be my positi$n

to state or not, but we have in additional exhibits to come forwar(
in this hearing, some exhibits on porosities and permeabilities in
which we show that there is vertical permeability through thils
entire section, and I dont!t know whether that should be in the rea]
of me to answer the question sbout drainage.

Q Itll be glad to direct that question to a later witness,
Can you tesﬁify whether or not in your opinion the Magnolia well
would recover the oil from the upper sand member?

A I would say in primary operatlions it would not likely be
but under secondary recovery operations you would expect a program
with vertical permeability there to sweep through the field and
‘recover the oil that was not recoverable under the primary opera=
tion. That is as far as I can go linto that,

Q You are not prepared to testify as to any barriers that
may exist vertically to commmnication? A No.,

Q That will come from another witness?

A Yes,

Q But insofar as your testimony goes, I just want to be su

|
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that I understand it, it is through primary operations the Magnolig

well will recover none of the oil that may be in the upper member
of the Gallup sand? A As far as I can‘see.

Q Now, with reference to the several sand members that you
have testified to, what is the relative thickness of those sand
members as you have found them?

A I would say the averaée thickness of the upper sand
throughout this fleld average would approximate 15 feet, and of
the secondary sands, these individual zones or benches would
probably average four to six feet,

Q Is i1t =-

A (Interrupting) I haventt made a study to get an average,
That 1s just an estimate,

Q@ I'm not sure that I understood the delineation of those
members, Néw, is the first member that was shown on your Exhibif
8-A, that 1s the 15 or 20 foot principal member?

A Thatts right.

Q From which the best production willl be obtained?

A That 1s correct,

Q The additional five members compose the lower yellow banﬁ

that you have showed on your A, Al longitudinal cross section?
A That 1s correct,
Q Are the labteral limits of those varlous segments uniform

or are they stacked on top of each other with various lateral
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limits or aerial 1limits?

A TUging your term they are stacked on top of each other, byt

their vertical limits are not precisely at the same point above

each other., There 1s a variation.

Q There is a variance. So a well drilled at a given location

might encountsr one of those members but not encounter the next

member even though an offset location would encounter both of themf

A In speaking of these reservoirs, welre dealing with mar-

ginal reservoirs here, and if you were looking for say one of these

ressrvoirs or say two of these resservoirs, you very probably would

not be looking at a commercial reservoir,

Q My question was whether the lateral edges of the sand bay-

riers are so irregular that a well which penetrated one might not

penetrate the same ones which were penetrated on an offset well,

A I do not have a definite figure, but based on my study of

the logs and ths preparation of the distributlon maps, my estima-
tion would be that out of the 13l wells that I studied that very
probably, I dont't know, maybe 90% of them encounter all the sands,
That is just an estimate and it may be more than that,

Q Of the wells that have been drilled to date?

A The wells drilled to date. Those would be the wells on
the marginal 1limits of this bar deposit.

Q@ If I may invite your attention to the Exhibit 3, the pin

out of the sands or the sand members which occur, occur as you pro

E‘

baed
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away from the center of the sand bar, do they not?

A That is correct. |

@ So that as we get out on the north and south flanks we
find that one or more of those six members may have pinghed out a
little sooner or a l1ittle later than the next one, and they would
not be coexistent in a given location as we come along the edge
of the zone of saturation?

A That is correct., I would not be a precise point at whicl
all members would shale out.

Q That lack of uniformity in those various oll-bearing mem!

B

bers

would exist along the flank of this entire field both north and soﬁth,

wonld it not?

A Yes, that would exist on the marginal flank of the field

Q 8o that wells drilled along the marginal flank of the.fi+1d

have no assurance of sencountering all of the = nd members whlich an
offset well might encounter?

A Would not get all'of the sands that an offset well near
the central portion,

Q@ Near the central portion «-

A Of the bar?

Q Yes, Did you testify as to the range of permeability
which you found to exist in these sands?

A No, I did not.

Q Are you prepared to testify on that?

4
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A We have éxhibits. I could give some estimates. We have
exhibits prepared and a witness who is to testify on that phase of
the reservoir,

Q You have not studied permeabilities yourself?

A Not personally. I have read figures,

Q 8o you couldntt testify as to the range of permeabllity
or porosity that may exist?

A No, other than figures that I have read, that would be aﬂl.

Q Your entire testimony is based on figures that you have
read and logs that you have studied, is 1t not?

A Well, it has been my personal interpretation. I haventt
measured permeability, I™m not an engineer, I have not measuredv
any permeability.

Q All right., We will address that question to a later witness,
thank you. In connection with your study of the Schlumberger logs,
have you studled micrologs as well on these wells?

A I did not personally study the micrologs inasmuch ==
I studied a few, I will say about fifteen, to famliliarlze myself
with the picks that have been made by our geologist in our dls-
trict office, of which the Bisti Field is under theii guidance,

Q@ So that the testimony which you have given i1s not based
upon an examination of micrologs of these wells to any extent?

A That 1is correct,

'Q Do you have any opinion as to the relative value of

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE, NEW MEXICO
3-6691 5.9546




Lih

micrologs and eleétric logs?

A Yes., I would be 1§st without it,

Q@ Do you think that the information which might be disclosqd
by microlog study would be of value in the questions which the
Commission ls here considering?

A Yes, I think that micfolog Information as well as electric
log information is aigreat help to the Commission and to anybody
who does make a study of it.

Q Referring again now to the six members which compose the
Lower Gallup Sands, you said that you had not examined any cores,
I believe. A That 1is correct,

Q Ave you in a position to testify what, if any, barrier ox
divislon exists between those members?

A We find that In this sectioﬁ, as I mentioned in my testis
mony, that the Lower Gallup formation is composed of sand, sandy
shalas and silt stones throughout its entirety, and we have en=

deavored to show here the sand members which are the members which

[

we are Iinterested iIn inasmuch as they do show the greater permeabil]
ity and porosities, although it has been found by engineers, and
based upon core analysis studies and microlog studies, that we do
have a vertical permeabllity range through this section,

Q@ But the fact that you have divided the lower segment intg
six members and the upper segment in a single member indicates tha#

there are barrlers betwesn those lower members which do not exist
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in the upper membér, is that correct?

A We have divided the Lower Gallup, for the purpose of thi%
display, into the upper member, ihe five. There is a total of six|
the five subsidiary members which we feel are part of one and the
same formation. We have only done this to show the outline of the
better developed portions of this sand,

Q Why, then, did you not divide the upper member likewlse
into a group of members?

A Because we did not see a continulty in the éhange that wgs
in the formation there, whereas you can see from our cross sectiong
that you will find that these silt stone and shaly sand breaks, as
we c¢all them, are consistently present in their position in the
section throughout this.,

Q@ It is true, I think we are in agreement, but I cantt get
you to say so, that the reason you recognize several members in thT
lower segment is because of shales and silts which separats the
sands which are the zones of saturation from which you do produce.

A These do stand out on our electfic log In our means of
correlation.

Q@ And because there is a separation of some type betwesn
them, can 1t mean a loss of porosity or permeabllity shale or silt

A Yes, because there is a Tacles change.

Q There is a facles change. Thé&t change does exist In the

lower segment made up of the five members?
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A That is correct,

Q@ You find them, call them barrisesrs, call them separatlons
call them facles, they still exist in a tier of a five-layer cake
down there, is that correct?

A These facises changés exist and are correlative, but we do
not define them as barriers.

Q@ Well, I believe you said that you were not prepared to
testify on that? A That is true.

Q@ And since you cannot testify as to communication that
would exist there, you would not be able to say whether they were
barriers or not?

A Not from the electrical log basis alone, no, I wouldntt,

Q Would you like to withdraw that answer then? |
A Well --
Q

(Interrupting) Thatts all right.

MR, CAMPBELL: If the Commission please, I believe counsel

has to take the bitter with the sweet,
MR, MAIONE: I might suggest that the wlitness anawered a
question he wasn!t qualified to answer.,

Q Can yoﬁ testlify whether or not 1ﬁ your study of the re-
lationship betweenthe gas well and the oil wells producing from
this reservoir, whether or not there may be oil wells producing
from perforations, at a higher level than gas wells on adjoining

land?
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A I emnotina position to answer that question,

Q You have not made a study of the logs of any of the gas
wells down in Sectlion 20 and 227

A Yes, I have studied the logs,

Q Have you found that condition to exist?

A I think what you mean, have we found wélls in which sandﬂ
have been perforated lower in the column to complete as olil wells?

Q No, that wells which have been perforated and completed'
lower that adjoining wells are producing gas from a lower level
than the lower wells producing oil,

A Oh, I have seen nothing of that,

Q You have seen no example of that?

A To my‘knowledge, no. \

Q Would that have any significance to you if you did find
that situation to exist?

Well, it depends on if it were the same reservolr.

» O

Yes. The Lower Gallup Reservolr, that is correct,

Q If you found that condition to exist in this reservoir,
would it have any significance to you?

A Well, it would show that we do not completely understand
the mechanics of o0il and gas migration, and if one did find gas
production below the oil production, that it could be a result of

the test or something like that, Itm not familiar with what type

Well, you testified this is all one reservoir, have you Lot?
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of equipment was ﬁsed‘and what testing was made or how these tests
might have bean conducted,

Q Would you agree with me that a condition of that kind
might indicate either a lack of continuity or a lack of communica-
tion as between those wells?

A Well, I think that it would more likely be a result of a
fract treatment goling from one zone into another in opening up
another area into the bore of the well to get your ==

Q@ (Interrupting) It could have been caused by that, but
it likewise could have been caused by a lack of communication,
could it not?

A By lack of communication, I don?t quite get your questioj

Q@ Well, I understood you to testify that communication in
your opinion existed throughout this reservoir?

A Thatts right.

Q That 1s was one common sand bar and that communication
exlsted throughout it? A That 1s correct,

Q@ Now, if communication does exist, could the situation I
asked you about likewlse exist?

A It doesntt sould plausible, but geology 1s not an exact
science, I8ve seeﬁ strange things in my career as a geologist.

Q Tﬁat would have some bearing on it if the situatlion exisf

A If the situation exlisted you would be aware of 1t and

wonder‘what caused such,

S

4

ed?
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Q You are not prepared to testify 1t doesn?t exist in this

4

reservoir?

A To my knowledge, no.

Q You don®!t have any knowledge of wells of that?

A I have no knowledge of that. |

Q Have you had an occaaioh to study other sand reservoirs
in New Mexico?

A In New Mexico this 1s the only field that I have studied

Q 8o you would not be able to testify whether there is any
particular characteristic of this sand bar that does not exist in
the numerous other sand horizons from which we are producing in

New Mexico?

A I have spent a8 lot of my life studying cretaceous sands $r

which these are, and I fsel that the type of deposit and the age i
just as important as the geographic location, I mean, from the
geological standpoint. Geographically I haven?'t studied any other
field in this state. |

Q@ How does this pool compare with the sands in the pool

with which you are familiar?

A This 1s much longer reservoir than I have been able to study

before, a larger reservoir, but it 1s also a reservoir which the
permeabilities, as reported, are not as high as Itve seen in other
portions of the country, but as far as the gedlogy of the deposit

i1s concerned geologically, it is the same type deposit that we fing
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in this type of -
Q {Interrupting) You find nething particularly out of the
ordinary about this?
A No, 1t has fallen in every well with our concept of the
geology of the fileld.
MR, PORTER: We will take a ten minute bresk.,
(Recess.)
MR, PORTER: The hearing will come to order., Mr, Malone,

wlll you proceed?

A I have one further question, if the Commission please., With

reference to your distribution maps, Exhibits Bw.A through F, am I
correct in understanding that the area whieh you have delinéated.
in orange as indicating ths exlstence of a sand deposit, does not
take into conslderation in any respect the character of the sand on
the porosity or the permeability of the sand?

A That is correct.

Q And the same thing is true of the three dimensional drawe
ing up here? - A Thet is correct,

MR; PORTER: Anyone slse have a question? Mr, Utz.

By MR, UTZ:

Q Mr. Finfrock, referring to your Exhibit No. 1, the red
outline designates‘your proposed pool limits?

A That is correct, for the 80 acre spacing.

Q Are you aware of the fact that your proposed outline is
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substantially larger than the pool outlined as defined by the 01l

Conservation Commission? 4 That 13 correct.

Q@ I note that in some instances your outline as you proposd

is substantially over a mile from the nearest producing oil well, 1s

that correct? A It is correct,

Q On what basis do you believe that it would justify a pool
limit that far away from a producing well?

A This border was arrived at because of the fact that as
of now at this stage of the development of the field we do not know
the definite 1limits this field will take, and based upon the
studles of the sands which we have made, we feel that the sands are

present over most of this area and would very likely, under field

development, would include most of this area within the Bisti-ILowe:
Gallup 01l Pool at a later date by further development,

Q But you are not sure that that whole entire ares is pro=
ductive, are you? A VNo, sir,

Q Would it not be better then to extend the pool as comple<
tions would justify on the basis of say 150 acres at thaf time?

A This outline is not definitely submitted as the finalized
outline to be arrived at by the Commission, but it was a line that
we thought would be reasonable in lieu of future development, but
your suggestion would very likely be a good one to follow in en=

largement of this fleld,

Q If we go too far in we might have a lot of dry acres inslde
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the pool? - A Thatts possible.
Q Are you prepared to discuss this gas cap which I belleve

youlve ==

A (Interrupting) Well, that will be discussed under enginieru

ing testimony in the latter part of this hearing.
Q As to the means of producing those gas wells?

A That 1s correct.

Q@ Referring to your Exhibit 6~F, referring in particular t¢

your cross section on your Shell 5 Carson in 27, 25 North, 11 West
is that a completed well?

A We show it as a location here although I donTt believe t}
well has been officlally completed, although it was tested, we do
not show 1t as a completed well officilally. Aceording to the recoj
we have avallable, 27, 25, 11, yes, that 1s correct, we show an
initial production on this well, but we were never able to find an
official completion for the well and did not show it as a completed
symbol.

Q Is that an o0ll or gas well?

A I. P. 33 barrels of oil per day. It is listed here on o
data, ‘The gas-oil ratio is 17,000 to 1.

Q What was your answer?

A This Shell No. 5 Carson in Section 27 of 25 North, Range

11 West which we do not show as a completed well, has initial

1O

Pd 8
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—

production of 33 Barrels of oil per day and a gas-oil ratio of
17,000 to 1. |

Q Referring to the Es-KamNel=E-Wood, Section 22, 25 North,
11 West, that‘was a gas well, was 1t not?

A Which one, we have Es=Ka=Ngl=EwWood~ No. 1 and 2,
It is the No., 2.
The No, 2 is a gas well,
Do you know what the gas-oll ratio was on that well?
1020 to 1.

1020 =-

> o » O » O

for the No, 1 Es-Ks-Nel=E-Wood., I do not have a figure for the No
2 on my exhibit here, for the No, 2 Es=Ka=Nel=E-~Wood.

Do you know if it produced any oillior not?

;500 MCF of gas per day initisl production.

No oil reported? A No o0il reported,

That 1s undoubte&ly a gas well, is that correct?

Ybs.

o O o P o

we have just discussed, the EsQKa-Hel-E-Wood No. 2, which produces
oll, how do you explain that? This is a gas cap,

A The perforations in the Ese-Ka-Nel-E-Wood No, 2 were at
plus 1572 to plus 1568, plus 1566 to 1562, plus 1542 to plus 1535,

those perforations were throughout conslderable amount of section.

We have a well which is structurally higher than the well

(Interrupting) No, walt, thatts that 1020 to 1 is the ratio
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In the Carson well.wa show perforations here plus 1577 to plus
1613, and I don®t know, I don*t know where those are in the section
on the log.

Q Doesntt your Exhibit 6«F show the structural position of
your known completion?

A In the Shell 5 Carson we show these perforations, 9112 tg
30 and from 5141 to 48. And the No. 2 Es-KawNel-E-Wood we show thdq
perforations 4923 to 29 and &929 to 33, L4953 to 60, which according
to this information, these two are in the same zones of the Lower
Gallup formation.

Q Which well is structurally highser?

A This well is structurally higher, that is the No., 5 Carsqn,

Q No. S Carson is s%rueturally higher and that 1s the one
that you reported as producing oll from the 17,000 to 1 ratio?

A This 1s the report we got through the scout service.

Q If the Es=Ka=NelwE-Wood No, 2 is a dry gas well and is
structurally lower than Shell No, 5 Carson, then does that indicats
a gas cap?

A I couldntt give you a definition of a gas cap., I dontt
know if I am qualified to define what actually constitutes gas capi

We have gas production in this well.

Q@ Do you have any explanation as to why a well structureally

higher would produce oil?

‘A Based on this exhibit here, both sands were perforated
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at the same positibn within the section I can't answer, give a
definite answer as to the reason why there woﬁld be that difference
I donft know,

Q But nevertheless that 1s a fact?

A That 1s the facts as reported to us, that is correct.

Q In your opinion could there be communieation between thoTe

two wells?

A Based upon the location of the No, 2'E5~Kh-Nel-EhWood

Well is in the southeast quarter of 22, 25, 11, and the Shell- No,
5 Carson in the southeast gquarter of Section 27, these wells are
almost directly, the Carson well is almost directly north of the
Es-Ka-Nel=E-Wood Well, coming away from the bar deposit in going
into the marginal area of the bar,

Now, we have found in our studies that, as I mentioned befor
that in the core of the bar we have the sand as a coherent body and
as 1t goes out towards the limits of the bar we have found iner-
fingering of the sand into the shale near the limits, and we feel
there 1s communication, but as you approach the outer limits of thd
bar you may find thls interfingering affect will be shown somewhat,
but I dont*t know. That®s the only position that I™m ablé to take
on that is that we?re aéproaching the outer 1imitsuof this bar
here and possibly in the geology there with the differences in what
you would suppose to be the permeasbility between these two wells,

it might lsad to the fact of encountering some o0il in lows out herd

©,
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which we have shouﬁ as would be in a gas area.
Q Then your answer l1s that you are not sure?
A I am not sure, no.
Q Do you believe that both those wells are in the same come
mon source éf supply?
| A Well, that?s our belief.

MR, ERREBO% Mr, Utz, if I could interrupt to make that
determination seems to me like it would take some engineering evi-
dence and information which I believe this witness here hag not had
any disposal of, and he 13 not qualified to give 1t. We have an
engineering witness who perhaps can give you better satisfaction
on those questions,

MR. UTZ: All right. Thatts all the questions I have.

MR, PORTER: Anyone else h;ve a question?

MR, SELINGER: I would like to ask the witness a few
questions.,

By MR, SELINGER:

Q I believe you stated on direct examination that you felt
that the area was approximately 43,000 seres more or less?

A I think that was about 47,625, §6,720.

Q Approximately 47,000 acres, and 1t had approximately 134
wells or thereabouts? A To date.

Q 8o that the vast majority of the area l1s yet to be dasvels

oped, 1s that cbrrect? A That 1is correct.
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Q And I believe you stated on cross examination that with
reference to the upper pay that it averaged approximately 15 feet
in thickness 1f you had te use an average figure?

A That is correct.

Q And that as to the secondary sands, 1t averaged 1f you hgd
to use an average figﬁre, in thickness, of four to six feet?

A Four to six feet,

Q Now, referring to ﬁxhibit 3, on cross examination you were
asked on the isopack map to trace one of the isopack lines, and you
picked at random a 20 foot pay thickness. Can you likewise at ran-
dom say, pick a 10 foot pay thickness and trace that across the
field? A Yes,

Q Laterally from the northwest to the southeast. Will you
do so indicating on that exhibit, for the benefit of the Gommission,
the 10 foot? . A Indicating by sectiona?

Q Nd, just a continuous line with your pointer. | |

A The 10 foot contour line 1s this heavy line hers on the forth
flank of the structure extending in a southeasterly direction as I
am showing here, following all along across Township 25 North, 12
West, coming on across Township 25, 11 West, down to Section 29
whieh it turns and comes back up.

Q Where does that point stop?

A The point here of the furthermost southeasterly directio¢

of this 10 foot contour point stops in the southeast corner of
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Section 29, 25 North, 10 West, and we have shown here isolated 10
foot contour closures to the southeast with this original 10 foot
contour line coming back up on the southwest flank of this bar on
up to the extreme northwest limits of the field: as defined by the
drill.

Q So that your 10 foot contour line or isopack line can be
traced practically across the entire northwest-southeast with the
exception of the extreme southeast corner?

A That is correct,

Q Can you at random pick either the 12 or 1l foot isopack
line and similarly trace it for the beneflt of the Commission?

A The 1l foot contour line is the second eontour lins abovg
the 10 foot line, I wlll start at this position and trace it around
here and then start at this point and take the 1l foot contour 1ling,
trace it back through this large area hers, then continue with the
1l foot contour line on across Township 25, 12 West, on through
untll we get into the southeast quarter of Settion 18 of 25 North;
11 West, which we can turn this contour back, come back up in a
northeasterly direction, then back to our point of beginning. And
also we are able to trace the 1l foot contour point on beyond the
break we show in 18 so that it will pick up here and go down in a
southeasterly direction on across to this point here in Section 26,
which contour line comes back upon itself again, and in Township

25 North, 10 West we do not show any 1y foot contour interval, and
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this area here to.the southeast 1s also the area of the less
densely drilled portion of the field, and I'm certain, and I cer-
tainly would not want to say what the maximum development of the
sand would be in this portion of the field.

Q Now, in between your points of contrel on your isopack

map there are areas, you have undrilled area, is that correct?

A Yes, that are areas within this outline which have not bgen

drilled or which we do not have information available to complete

8 mape.

Q If subsequent development takes place and permits the drill-

ing of additionsl wells in these areas and you have undevelopment,
you will have additional information upon whieh to draw your iso-
pack lines throughout the area, i1s that correct?
A That is correct,
MR, SELINGER: I believe thatt!s all,
MR. PORTER: Any further questions of this witness? Mr.
Errebo.

RE=-DIRECT EXAMINATION

By MR. ERREBO:

Q Now, Mr. Finfrock, the question of lenticularity has comp

up this morning. You discussed that briefly in your direct testi-

L 3

mony. I would like for you to discuss that a little more thorough
ly as to what you mean by lenticularity. I would like to ask you

this question, would you say that a lens 1s a very small local
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deposit of sand, would you say that? _ A A sand ler
Q@ A sand lens, A Yes, I wou
Q That 1s different from the surrounding sand, is that cory

A Well, now, different in character or ==

Q (Interrupting) Different in sand character, it may or mdy

not be, is that right?

A A sand Xens itself doesn!t necessarily have to exhibit
different characteristics, It may or may not, depending on the
deposit.

Q Will you describe in more detail then what you mean by a
sand lens?

A A sand lens or a lenticular sand in my opinion is a sand

that in its deposition was not deposited over & wide area, It is

normally a thin sand assoclated in a section which is predominantly

sand and shale, Its latersl and longitudinal distances are very
severely curtailed., It is, I would say, & local deposit not of a
regional nature whatsoever,

Q@ Then sand extended throughout the entire area of that prd
posed spaced area, would you call that a lens?

A No, I would not.

Q Would you ecall it a lens if it just extended over half
the area?

A No, not as a sand lens as we are thinking today.

Q That 1s also generally recognized by geologists and engiy

137

114,

ect?
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A That 1is correct,
Q What if you had ssy six sections, would you call that a

lens as it is generally regarded? A Not in my opinion,

Q How about one section, do you think that then you might RQe

getting close to what you call a lens?

A We are getting down to the sands that I have dealt with 4gs

leaning sands, say where in a section area you drilled numerable
wells and found thls sand was present in a portion of these wslls
but not distributed evenly throughout, and that you would find
that this sand is present in one well and not necessarily in an
offset.

It is erratic in nature,

Q It doesn®!t necessarily mean it is lenticular, does it, j&st

simply because a sand is erratic doesn!t mean it is lenticular,

does 1t?

A In order to have body to a sand you have to define a border

of the sand as well as the main portion of the body, gnd it would,
I would say, assume & lens shape.

Q Well, let me ask you one other question then., If this 1is
an engineering question I wish you would state that you ddntt know|
Do you generally conceive that the area contained within a sand
lens or that the pressure within a sand lens is connected to that
part of the reservoir outside the sand lena?

A Would you repeat the question, please?
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Q Do you bellsve that a sand lens 1is pressure connected
with the surrounding reservoir?

A I don't think I can answer that question.

Q Than now it is not surprising sctually in any reservolr,
is it, to find somewhat of a wide range of permeabilities and porw

ositles? A That is correct,

Q You can find that in any reservoir in any part of the coyn=-

try? ‘ A T believe so.
| Q You‘would be surprised 1f you didntt find 1t?

A I would certainly be surprised to find a field developed
with the same permeability and porosity throughout.

Q As you approach the outer limits of this fisld, you were
asked in cross examination whether or not you knew whether or not
once the sand lensed out or shaled out that it reoccurred again,

A The sand that shales out here to the northeast doss not
reoccur again in this immediate vieinity. It is present several
miles off, but in this immediabevicinity as far as our studiles

shows this sand is completgly shaled out for quite some area.

Q Then once it shales out, you have no evidence here that in

the immediate vicinity it does reoccur again?
A That 1is correct, |
Q@ If 1t does reocéur, it is a number of miles off?
A That 1s correct,

Q This may seem like an obvious question, but it seems
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to have been brought into question this morning, All reservoirs
have to end somewhers, don?!t they? A That 1s correct.

Q They just don't keep on going.. That is the reason you
drill dry holes? A That 1s ons reason,

Q You cah!t always tell where they end?

A No, you cantt,

Q@ The exten$‘of reservoirs is no respecter of property linps,

is 1t? A That is correct,

vQ If that 1s a case then a little bit of a reservoir may be
a surface acreage of flve acres could extend over across a property
line, couldnt*t 1t? A Yes,

Q Noﬁ then, if that were the case, it might even extend
further, might it? A That is true.

Q Depending on how much you had extending across a property
line would depend on how many wells you had to drill in order to
adequately recover that oil, wouldntt it?

A That 1s right.

Q Or at least to penetrate that sand body?

A Penetrate that sand,

Q it is possible that you may have to drill on a five acrs
spacing to penetrate a sand body which existed below a lease, is
that correct? A That 1s true,

Q And even 0 acre spacing might miss?

A That is trus.
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Q Now theﬁ, you stated that you had studied, I believe, 15
micrologs out of the wells in thils field?

A Yes,

Q@ That is a 1little less than 15%, 10 or 15%7

A Yes.

Q You consider those micrologs are representative of the sgnd

conditions in the other micrologs that are in existence and avail-
eble for the fleld? A Yes, I did.

Q I believe counsel asked you if this might not be like a
five layer cake, this reservoir? A Yes,

Q Don't you think in this reservoir the icing on top is
really the beét part of this cake? A Yes, I do|

Q It's really not very good icing though, even at that, is

A That is corrsct,

Q Now, do you know of any other Lower Gallup oil fields in

this area, do you know of any others in New Mexico?

it?

A According to the best information that I can recall off ?and,

I think there 1s a small one-well pool in the Gallup formation ap-
proximately several miles to the north., I don?t know the Section,
18,

Q In other words, there might be another one, but there aré
not very many, are there? A No, that 1s correct,

MR, ERREBO: Thatt!s all I have,

MR. PORTER: Anyone else have a questibn of Mr, Finfrockp
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The witness may be excused,
(Witness excused.)
The hearing will recess until 1:15,
(Recoess.)

AFTERNOON SESSION

MR, PORTER: The mesting will come to order, please.
Mr, Errebo, will you call your next witness?

MR, ERREBO: For our next witness, we would like to call
at this time, Mr, T. W. Brinkley.

T, W, BRINKLEY

called as a witness, having been first duly sworn, testified as
follows:

DIRECT EXAMINATION

By MR. ERREBO:

Q@ Will you state your name, your occupation, and by whom
you are employed?

A My name is T, W, Brinkley, Chief Reservoir Engineser,
Sunray, 1ocated in Tulsa, Oklahoma.

Q Would you give us a brief background of your education
and experience as a reservoir englneer?

A 1940 I received a Bachelor of Science degree in petroleun

engineering at the University of Tulsa. During the last twelve ye?rs

I have been a reservoir engineer, Ten of those years was with

Carter 01l Company, five being Division Reservoir Englineer, three
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being Laison Reservoir Engineer with Carter Research the production
field operations and management, two years engineering in charge of
Secondary Recovery Group where we evaluated sscondary recovery
possibilities, and the last year and a half I have beeﬁ with Sunray

currently as Chief Reservoir Engineer,

Q Have you made an engineering study of the Bisti-Lower Gale

Jup 011 Pool? _ A Yes, I have, -
MR. ERREBO: Are his qualifications acceptable?
MR. PORTER: - Yes, sir,

Q Now, Mr, Finfrock, has stated that this pool was discover
in December of 1955, What development has taken place since that
time?

A As Mr, Finfrock stated, the pool was discovered in Decems
ber, 1955, with the E1 Paso Kelly No. 1., Since then we have
drilled, I say we, the operators have drilled 13l wells throughout
this area, being bounded by the red line which represents our
spacing area, Out of those total 134 wells, 120 of them are com-
pleted as 0ll wells as shown on our exhibit as solid circles. We
have identified five completed gas wells dowh in the southeastern
portion of the fleld. Also there have been nine wells complseted ag

dry holes within the boundary as we have shown here in red.

»

ed

Hence, we have a pool approximately 20, 25 miles long, contJins

oil, it contains a gas cap down the southeastern portlon, and to

date it‘is not completely defined, but we feel that the future
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development necessary in order to completely define this field will

be accomplished within the red outline,

Q What development pattern have the operators been followiﬁg?

A To date the operators have followed a voluntary 80 acre
lease density, This means that every well drllled so far can be
assigned 80 acres from its own lease. Most wells drilled have besh
located in the center of diagonal quarter, quarter sections within
each Governmental quarter section, On the basis of 80 acres as-
signed to each of the wells completed to date, would indicate that
We have approximaetely 10,000 acres developed.

Q Mr, Brinkley, do you have any information that this
voluntary 80 acre density will not be continued?

A Yes, Section 22, Township 25 North, Range 11 West,
northwest quarter, Shell has publiecly announced four locations on
the 160 acre tract which is 40 acre spacing., Likewise in Section
9, Township 25 North, Range 12 West, the north half, Shell has
publicly announced four additional locations in the north half of
the section, putting that on 40 acre spacing., 1In addition, SectioL
10, same township, Shell has publicly announeced at least three
additional locations in the southwest quarter, which puts that
quarter on a QO acre spacing.

Q Does this constitute a serious threat then to our present

voluntary 80 acre density that the other operators have been follo&a

ing in this field?
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A Yes, it constitutes a threat to the lease owners adjoin-

ing this closer spacing by requiring offset development.

Q Mr, Brinkley, at what point are we now in the life of

this pool?

A We are in the early stage of development in this reservolir

not only by incomplete development, incomplete defining of the
reservoir, but also the accumulated oil to date represents a prob-
able less than one percent of the oll in place.

Q I refer you to Exhibits 9 and 10 and wlll ask thatvyou
identify and explain them,

A Exhibit 9 is a tabulatlion of production statistics for tﬂ
Bisti-Lower Gallup reservoir, San Juan, New Hexicc._ The daté was
gained from the New Mexico 0il and Gas Engineering Committes
monthly engineering reports, The data shown on Exhibit 9 consists:
of seven columns which are identifled as follows: First one on
your left is the year and month, thé second column the number of
wells produced during fhe month, the third column is the oll pro-
duction in barrels per month, the next column is the cumulative
0il produced to the end of that month, the next column is the gas
production in MCF per month, the next column is the accumulated
gas produced in MCF, and the last column is the average gas-oll
ratio for that month. The table lists the discovery month, which
is December, 1955, when one well produced; immediately below that

we have the months for the year 1956, and below that the months-
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through July, 1957.

Now, if you would look in the fourth colummn at the bottom,
you will see where the Lower Gallup reservoir has accumulated
903,689 barrels of stock tank oll. The next to the last column
on the right-hand side, 5h3,260 MCF, That is an average ratio of
approximately 600 cubic feet per barrel., This again demonstrates
that the accumulated oil to date is a small percent of the original
0oil in place, again meaning that we are in the sarly stage of
development.

Exhibit No, 10 is a graphical representation of some of ﬁhe
data carried on Exhibit No. 9. You willl notice the graph is in twé
parts, an upper part and a lower part, The upper part represents
the monthly gas-0il ratio, the dates of course are on the bottoml
of the graph, and the scale on the left side on the vertical side
for the upper portion shows produced gas-o0il ratio in cublc feet
psr barrel,

An inspection of the upper part of the graph indicates that
the average ratio to date has been roughly 600 cubic feet per
barrel. Also it indicates that for the last month that we have on
this graph, being July, 1957, has indicated an advanecing trend of
the produced gas-0il ratio, The lower portion of the graph contai#
the produced oil and the produced gas, the former is shown as a
heavy line, a bar graph, if you will, and the later the produced ga

is in a hashered area, the produced gas 1s shown as a hashered aresa

8

3

L
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This is only a graph showing the same data presented in Exhibit 9,
but some people prefer a graph, some prefer a table, Hence we havg
included both,

Q The allowables in this field are pretty low now, arentt

they?

A Yes, the allowables have been low,

Q Do you know what they are for this month, Mr, Brinkley?

A I'm not sure, but I think they are seven barrels per well
a day.

Q Have all operators been requested to furnish thelr infor
tlon?

A Yes, the Engineering Committee for the Lower Gallup reserp-

'voir, Bisti, of which Sunray is the Chairman, have agreed, all
the operator members of this Engineering Committee have agreed to
furnish all avallable test information to permit an engineering
evaluation of the Lower Gallup reéervoir. I might mention the
members of thls committee, the following operators are members:
British American, Phillips, Amerada, Gulf, Lyon, Shell, El Paso,
and Sunray.

Q@ In other words, the operators have agreed to exchange
information, is that correct? A That 1s correct,

Q Then your testimonj today is based on such information a$
has been made avallable to you by the operators?

A That is correct.
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Q What information do you have on the characteristics or

the fluids which are contained in the Lower Gallup?

<

A We have the results of two bottomhole samples. The firs
sample was taken on Sunray Mid-Continent C-21, located in Section
8, 25 North, 12 West. The second sample is the British American
Mayre No. 1 located in Section 1, 25 North, 13 West. Both of thess
bottomhole samples have been analyzed in the laboratory. The sig-
nificant results of these laboratory tests are summarized as folw
lows: The bubble point pressure, 1207 pounds per square inch
absolute., Solution gas=o0ill ratio, 105 cublc fest per barrel,
Reservoir volume factor, 1,26, reservolr barrels per stock tank
barrel. Viscosity of the reservolr oil, 0.83 centipose.’

Q Based on the engineering information now available, and
the studies which you have made, what spaclng do you recommend
that thils Commission adopt?

A It is my opinion, based on present information, that 80
acre spacing is proper for this pool, I feel ﬁe have sufficient

data to justify that a permanent order would be proper and fitting?

but no objection to a temporary order since we belleve any additiop-

al data would confirm our present concluslons,
Q Do you recommend that this Commission, in its issuance off
an order, extend the present area defined as the Bisti-Lower Gallup

01l Pool to includs the area which 1s contained within the red outk

line on the various exhibits which Mr. Finfrock presented this~monn1ngf
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A Yes, as‘Mr. Finfrock presented this morning, the yellow
boundary represents the present known, or the presently desfined
boundary of the Lower Gallup reservoir, We have enlarged the ares
as shown by our red spaced outline, It is my recommendation that
the Conservation Commission enlarge the presently known or ldenti-
fied yellow boundary to include the boundary as we have defined it
hefe iﬁ the heavy red line.

Q@ Do you concur in Mr, Finfrock's testimony that the Lower
Gallup formation is continuous throughout this area?

A Yes, I do.

Q Do you have any engineering informstion showing the qualji
of the sand which 1is covered by thls applicatlion?

A Yes, I do.

Q Will you please refer to Exhibit No., 11 and identify and
explain its significance?

A Before we openlExhibit No, 11, I would like to make some
opening remarks, Exhibit 11 is the bound booklet of core analyses,
This exhibit contains the results of cores taken on 26 wells.
Bearing in mind now we have drilled and completed 134 wells, yet we¢
have core analyses on only 26 wells, I believe that is enough in-

formation to permit a reasonable interpretation of the sand qualit

-

and sand characteristics for the Lower Gallup reservolr,
The first eleven pages in Exhibit 11 contaln the results of

core enalyses for wells located along the longitudinal axis of thig

ty
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reservolr. Now, that part of the resérvoir contains the best
quality rock in the entire reservolr. Also, as we will show later,
not only 1s it better Quality rock contained in the wells located
along the longitudinal axis, but also it is more or less confined {
only the upper portion of the reservoir, In addition to that, thes
cores which we have shown on the exhibit, represent the rock that

has been taken as we drlilled down through these wells, and we have

o)

e

taken the cores and had them analyzed and many many instances in oyr

core analyses we find and can identify permesbility throughout -the

entire section,

4

Furthermore, we find that as we move from the center, bette;
developed sand in the upper portion of the reservoir, to the norths
east edge, we grade into inferior rock characteristics. Likewlse,
as we move a long way from the longitudinal axis to the south por=

tion of the reservoir, we again grade into inferilor rock character:

1stics, Which means if you take a transverse sectlon across the

reservolirs, you will go from inferior to the best you have got back

to inferior rock characteristics.
Let us turn to page one of Exhibit 11, This sheet represent
the electric log with the core analysis superimposed for the Phill%

Petroleum Company Benally No, 2 located in Seection 5, 25 North,

]

ps

12 West., Mr. Dsvline will point to the location of the well, Bealr=

ing in mind again that the first eleven pages that we talk about,

these wells represent the best wells that we have. They will all b

e
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contained along the longitudinal axis of the reservolr. Page one
shows the electrical log. In the center we have, we might say,

the well bors and the depth., Also we have identified the upper

sand with a one, and then the subsequently lower sands with numerid

cal numbers, on the left we show the porosity graph. It is a bar

graph plotted with depth according to the electrical log. The basg

line, which is on the right-hand side of the bar graph, represents
Zero per#ent porosity. As we mové to the left, each division rep-
resents ten percent of porosity. You can see from this porosity
graph that we have identified porosity throughout the entire vored
interval.

On the right«hand side we have the permeabllity plotted as

bar graph. The base line representing zero millidarcles permeability,

the next line to our right, one millidarcy, the next line ten millji-

darcles, the next 100 and the next 200 and the next 300 millidareci
As you can see there looking up and down the permeability graph
throughout the vertical section, we have identified permeability,

I direct your attention also opposite the sand which we iden
as one being the upper member of this reservoir, the porosity is
greater, also the permeability is greatsr,

Eetts turn to page two. Here again we ldentified similar
charactafsitics. This well is the Amerada Petroleum Joan White
No. 2 located in Section 9, 25 North, 12 West. Again the porosity

graph illustrates higher porosity opposite sand No. 1, yet we have

S.

ptify
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porosity throughout the vertical section., On the permeability gra]

we have identified greater permeablility opposlte sand No. 1, and a
we have 1dentified permeabllity throughout the vertical section.

I might mention possibly the average permeability for this
upper member is of the order of 100 millidarcies, You will notlce
that the permeablility in the lower portions of the reservoir is
inferior to this 100 millidarcy sand.

Page three is the British American Douthit No, 11 located i
Section 29, 26 North, 13 West. Again we display the same rock
characteristics, better pofosity and better permeabllity opposite
the better sand, the uppermost sand.: In this well the complete
section was not cored. Sometimes we dontt always core iﬁ the enti
section, but what is there does show porosity and permeability.

Page four shows the similar thing, that is the British Amer
Douthit B-2, located in 28, 26 North, 13 West. Without taking too
much time, it is obvious that the upper portion of this reservoir
identifised as sand 1, is better developed in porosity as well as 1
permeability, and the relative values of each of these wells are
conslistent with one another,

Page five, the British American Mayre B-5, located in Secti
35, 26 North, 13 West. Agein we have a duplication of the similar
ity that we have been through.

Page slx, the British American Mayre B=l located in Section

35, 26 North, 13 West. Again a repetition of the preceding

h

hd

l so

Lcan
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infor‘maltion, namely that the upper sand is better developed both
in porosity and permesbility, and we have porosity and permeabilitﬂ
in the vertical sectlon,

Q@ Could I interrupt you for a moment, Mr, Brinkley?

A Yes.

Q On page five, on Mayre B-5, that shows an interval in
approximately the center of the section»shown with no porosity and
no permeability. That means that no core was taken there?

A There was no core taken in that interval. We sometimes
take what we can get and we try to do the best we can, but thatis
all we got.

Page T, British American Producing Company, Mayre No. 1, lo-+
cated Section 1, 25 North, 13 West, again the upper sand shows bets
ter development. The lower portions show porosity where we have

taken cores and we show permeability In some of those sections,

<

Now, it!s expecting too much from nature to have permeablility every
place, vWe take the reservolr as we get it, and in this section we
found no permeability, very normal.

Page eight, Sunray Mid-Continent 0il Company Federal C-1,
located in Section 6, 25 North, 12 West. Only the upper portion
was cored, but again we have better-developed porosity and better-
developed permeability, and those values are consistent with the
previous illustration,

Page nine, again the same thing, which is the Sunray
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Mid-Continent Federal C-10, located in Section 6, 25 North, 12
West,

Page 10, Sunray Mid-Continent Federal C-1lj, Section 8, 25
North, 12 West. Again the upper sand is better developed in porosd
ity and permesbility than the lower sectlons.

Page eleven, which is the last well now along this longitud-
inal axls that we have cores on that permit us to compare and
conclude that that is the better-developed sand and that the rela-
tive values of the porosity and permeability throughout the longi-
tudinal section where we have these cores shows consistency in val
ues., So that at page selsven is Shell 011 Company Carson No. 1
located Section 2, 25 North, 12 West. Here we have bettér-devel-
opéd pérosity and permesability opposite the main body of the sand

and below,

Now, pages twelve through twenty-four represent wells in th
southwest flank. We have 13 wells that are between the longitudin
al axis where the better sand is, and the southwest edge of the fi
so these 13 wells in thils inferior rock area will be studied next.
Again we will attempt to show that although all these 13 wells shoy
inferior rock characteristiecs when compared to the center of the
pool, when we take them one at a time there 1s a great similarity
as we go from northwest down to southsast., |

Page twelve is El Pasc Natural Gas Products Company Kelly

State No, 1, the discovery well, located Section 16, 25 North,

14,
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12 West, Opposite Sand 1 we have a porosity about equivalent to
the remaining porosity throughout the vertical section. On thé

permeabllity we have a permeablility opposite the upper portion of
the sand, which is also conslistent in value with the lower portions
of the reservolr., I should like to remind you that the previous

examples we had average permeablilities of 100, 200 millidarcy rangej|

Here we are talking about one millldarcy range. Again we show pers
meabllity in the vertical section.

Page thirteen, Anderson Prichard Begay No. 1, Section 25,
25 North, 11 West. This is an interesting well. The upper sand,
you will notice, .has inferior porisity and it also has inferior
permeability., In fact, there are three sections in here, three
intervals that the permesbility hardly shows, the fleld has kind
of slipped off, but there are three samples that did show thils
permeabllity. But this well is completed in the section immediately
below the No. 1 sand, The No, 1 sand, you will recall, is the
heavily colored yellow section shown onthe cross section. This is
the only well, to my knowledge, that is completed in the second

sand which is the sand immediately below this better-developed upppr

sand, but even so, the second sand has inferior rock characteristips,

namely down to the order of ten millidarcies, That is only one
tenth of the average permesbility in the upper sand. The porosity

still remains Inferior to the center loecated wells.

‘Section CM and W Drilling Company Elliott located 30, 26 Nopth,
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13 West, Here we find inferior porosity throughout the vertical
section and inferior permeability throughout the vertical section,

Page fifteen, CM and W Drilling Company Elliott No. 1, Sec-
tion 30, 26 North, 13 West, Again we find inferior porosity with
zero permeability. According to the core analysis, actually they
made a well,

Page sixteen, British American 0il Producing Company Salge
B=5, 33, 26 North, 13 West. Here we find poor sand development,
although it is better than the lower sections, it is still inferilo]
for the upper sand member., The same is true with the permeability
yet throughout the vertical section that was cored, we have per-
meability, also porosity,

Page seventeen, El Paso Natural Gas Products Company Kelly
State No., 11, located in Section 22, 25 North, 13 West, Here
opposite Sand No., 1 we find permeabllity and porosity, yet of
inferior quality, but consistent with the previous values for the
wells along the southwest portion of the field. Sunray Mid-Contin.
ent Federal C-18, a similar condition exists,

Page'nineteen, the El1 Paso Natural Gas Kelly State No., 2,
Section 16, 25 North, 12 West., A similar condition exists here,
also., The same for page twenty, which is the El Paso Kelly State

No. 3 located in Section 16, 25 North and 12 West. Here possibly

the upper sand is better developed than the lower portions, but yef

inferior to the wells located along the longitudinal axis.

<
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Page twenty-one, El Paso Kelly State No. L, Section 16,

25 North, 12 West. Agsin we have inferior rock characteristics and

consistent with the other weélls along the southwest portion of

the fleld,

Page twenty-two, El Paso Kelly State No. 6, the same condition

exists there. Page 23, El Paso Kelly State No. T located in 16,

25 North, 12 West. Here we find porosity and zero permeability.

F R Anderson Petroleum Federasl 21, 29, Section 29, 25 North, 12 Wegt,

This is the last well of the 13 that I explalned that we have core
analysis for along the somthwest portion of the field, The same
condition exists in this well, namely the rock characterlstics for
all wells completed in the southwest portion of the reservoir are,
contain sand characteristics inferior to the wells along theslong-
itudinal gxis, yet when we examine wells along that trend, that
they are generally similar to one another., We have two wells re-
maining which are the two wells along the northeast portion of

the reservoir, Amerada Petroleum Gle-Na-Nup-Nah No, 2, Section 5,
25, 12 West.» Here we find that the porosity and permeability are
inferior to the wellé located along the longitudinal axis, yet the]
resemble a similarity to those wells located along the southwest

flank of the pool,

-

And the last well is the El Paso Natural Gas Sullivan No. 14B,

Section 30, 26 North and 12 West, Here we find better development

in the No. 2 sand as far as porosity is concerned, yet it 1ls of
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inferior quality and we find, you might say, very little permeabil-
ity in either the first or second sand,

In summary, we find that the better sand development occurs
along the longitudinal axis, We find that there is great similarit
in the values of the better quality sand as we proceed along the
longitudinal axis, as we go to the southwest part of the field we
find we get into inferior sand characteristics, yet have a similar
quality from well to well., Also in the northeast part of the pool
where we have the data, we find a similar condition, namely in-

ferior sand characterlistics, yet simllarity between the wells.

80, in summary, it 1s my conclusion that the Lower Gallup PTS-

ervolir consists of a thick sand section and the entire section con-
tains permeabllity with the better development in the upper sand,
end the upper development further confined only to the longitudinal
axis. Although the better guality of the sand is contained in the
upper sand, we do find an inferior gradiation as we proceed to the
southwest, and an inferior gradiation as we go further to the east,

It is further my opinion, it is my opinion predominantly the
reserves in the L6wer Gallup reservolr will be contained in the
upper sand and further the recoverable reserves will be regained
predominantly out qf the upper sand.

Q@ Mr, Brinkley, do you find evidence of well interference?

A Yes., BExhibit No. 12 has four wells circled, and the wells

are located roughly along a transverse section at Section 6, Township

y
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25 North, 12 West. The wells circled, starting from the top, are
the Sunray 2-C located in Section 31, Section 6, No. li, No. 6 and
down in Section 7, C=-18, These wells have been shutin for about a
year, I wou;d like to direct your attention to one little state~
ment here that two of the wells intermittently produced a small_
améunt of oil during that one-=year period. They are the two wells|
No. L4 and No, 6, but they are the only wells that we know of that
we can estimete interference, I should like to direet your atten=-
tion also that No. 18, located in Section 7, is in the inferior roik
character area. Also Well No, 2=C is located in the northeastern
portion of the field, again where the rock characteristics are
inferior. Wells lj and 6 are located in the area where the rock
characteristics are good,

Briefly, we have observed pressure Interference in all four
of these wells across this transverse section, indicating that the
pressure reduction occurs equally as good in the inferior rock
characteristics as well as in the good rock characteristics, and the
magnitude of the interference is sufficient to warrant us to conclpde
that interference will exteng over & large area.

Lett!s take some detailed data, The insert on Exhibit 12, ypu
will notice the insert on Exhibit No. 12, the first well C-18 which
1s the southerly-most well. Again it is located in the inferior shnd
characteristic area, 1 think we had six feet of sand, something

like that, Five or six feet, perhaps one millidarcy of sand, The
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table states that on October 22, 1956, over in the fourth column
we measured a bottomhole pressure, 1535 pounds after the well was
shut in thirty-three days. Approximately a year later, September
5, 1957, we measured the bottomhole pressure and it was 1430 poundf
Thatts a drop of 105 pounds per square inch throughout this period,
the accumulated oil was 640 barrels, nasmely it did not produce
during that eleven-month period. So we have experienced a draw-
down of 105 pounds per squere inch, and that draw=down is due to t}
production of offset wells only.

Now, if we consider that pressure drawe-down as a result of
producing the offset wells and taking the nearest offset well that
produced and use that distance as a radius and circumscribe a cir=-
cle around that well, that would give us an effective area. Now,
that effective area is 250 acres in the inferior rock characteris-
tics area, Lett!s take the last well, Sunray Mid-=Continent Federal
C No, 2. That well, on October 2l, 1956, we measured a bottomhole
pressurs of 1512 pounds. On August 15, 1957 we measured 1207 pounc
a drop of 105 pounds per square inch,

I shall direct your attention again that this well is in

inferior sand characteristics area. The interference, the drop in

pressure being due to production, this well being shut in, hence the

interference was due to the production in areas surrounding that
well e

Again taking the radius of an area of drailnage equal to the

O
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closest well that produced during this period, we got an effective
drainage aresa of 126 acres, the seme condition exists for No. li and
No, 6 where on thé table in similar fashion we have identified drop
of 82 pounds and 97 pounds. That!s in the good quality sand., 3o
in my opinion we have evidence that drailnage occurs even in the
inferior sand characteristics areas for a minimum of 126 acres.
Thét's considerably in excess of 80 aeres.

'Q Then, based on this information, Mr, Brinkley, is it your

opinion that one well will drain 80 acres economically and effective-

ly?

A It is my opinion that it will with what information we
have, and even in the inferior rock chafacteristics area will
effectively drain an area in excess of 80 acres.

Q Then, Mr. Brinkley, if wells are drilled on a 40 acre
density, will unnecessary wells be drilled?

A Yes,

Q How many?

A Approximately 300, Now, that is only an approximate figure,

we don't know precisely what the definition of the boundary of this
reservoir is, but it will be conservatively estimated that we wil]
drill at least 300 unnecessary wells if we go to LO acre spacing.

Q How much would it cost the operatorsg to drill these
unnecessary wells?

A We are looking at a minimum of twenty million dollars.
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Q Will economic waste result if unnecessary wells are dril)

A Yes. If we have to drill these unnecessary wells, this
minimum of twenty million dollars could be more prudently sﬁent in
exploring for new oil finds or in purchasing equipment or materials
for pressure maintenance and secondary recovery operations.

'Q Have you made a study of the economics of drilling this
pool to an 80 acre density as compared to a L0 acre density?

A Yes, I have.

ed?

.Q@ Please refer to Exhibit No., 13 and identify and explain {t.

A Exhibit 13 is an economic comparison of L0 acre develop=-
ment versus 80 acre development for the Lower Gallup reservoir,
On the right=hand side we have two columns, one for 10 acre values
and one for 80 acre values. The first number is the original oil
in placé, LO acre wells and 80 acre wells, Now, the original oil
in place at Footnote 1 means that we determine the oil in place
volumetrically from the isopacks that you have seen this morning,
core analysis, which I have presented, the fluid analysis that I
also pfesented. The ultimate recovery which is Item 2 under Foot

note 2, we have calculated a probable recovery. I would like to

emphasize that probable, Now, in my opinion 1t 1s a probable number,

A LO scre well, Ll;,000 and 80 aecre well, 88,000 barrels., The valup
of the recoverable oil, $111,000 for the LO and $222,000 for the 8p

acre well,

Investments to drill and complete a flowing well, based on hn
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average of nineteen wells, that we have drilled where we have the
closed out accounting records, have averaged $55,000 each, The
surface squipment, Footnote 5, consists of artificial 1ift, $10,00(
miscellaneous surface equipment flow lines, proportionate éhare of
tank battery, roads, water wells and various and sundry things,
$11,000 per well, A total cost for the nineteen wells that we had
adequate records to analyze, was $76,000 per well.

Operating expense, lease and well costs and taxes, we have
estimated at $37,000 for a L0 acre well and $75,000, roughly, for
an 80 acre well. Now, when we take the total revenue from the
production and subtract out the investment and the operating expens
it indicates that a L0 acre well is a bread-even propogition. In
fact, with our figures we show a 1os§. An 80 acre well shows a
profit of some $70,000. That profit is a non-discounted profit,
based on future earnings; in order to get an economic comparison of
your present investment and your future earnings, we convert the
fubure earnings back to the present condition, Hence, using a
present worth compound interest factor of six percent, we show a
material loss of lj0~acre development and a very modest profit on
an 80=acre well, Let me point out also that these economics do no%
include the cost of acqulring the leases. Also may I point out th4
therse is differgnces of opinions among operators as to investment
values, operating costs, various things like that which are inhereﬁ

to the operation of different companles, This represents our

e

t

t
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interpretation as a, may we say as a preliminary economics based

on only what we know today. I dontt think our economics would be

materially affected with any reasonable differences in operating

techniques and things like that, or even with additional informatien.

Q In view of the economic picture which you have presented]

1s it economic waste to drill on 40 acre spacing in this field?

A Yes,

Q@ What has been the industrlies success ratio of wells drill

compared to discoveries made?

A That success ratio is commonly referred to as demanding
industry to drill ten wildcat wells 1n order to aéhieve a new dis-
covery oil wsll.

Q Actually, your economics show a rather low profit even o]
80 acre spacing, don't they, is that correct?

A That is correct,

Q@ In your opinion then, is the profit which can be made on
80 acre drilling commensurate with the risks which an operator mus
take to find o0il and stay in business?

A No, 1t is not.

Q@ In other words, will the expected profit from this pool
on 80 acres be sufficient to support exploratory drilling'in New
Mexico and elsewhere? A No, it will not,

Q Is there anything that can be done to increase the expec

recoveries from this pool and improve this situation?

ad

h
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A Yes. By the application of secondary recovery operationg

with pressure maintenance at as early a date as possible.

Q What are the operators now doing to determine 1if secondary

recovery will be feasible?

A At the present time Sunray, Phillips and British Amerilcan

are conducting a missible phase displacement test., That test 1s
located at the intersection of Township 25 and 26 North, Range 12 |
West, 12 and 13 West, We went in and drilled a well in the center
of four closely located oil wells, We have Injected approximately
30,000 barrels of LPG. It 1s our plan to follow that LPG with
injected gas. The gas will drive the LPG slug through the reservo]
displacing ths reservoir oil and improve the recovery.
To date, in fact, today we will complete the injection of th

30,000 barrels of LPG a few days ahead of achedule. We have equip+

ment arriving and will start gas injection in a very few days., Thi

program, this test will continue so that we can evaluate and see 1f

this reservoir is susceptible to thils improved recovery method.

r,

L&

In addition to Sunray, Phillips and British American physicLlly

participating in this test, three other companies are contributing

money to this test. They are namely the Shell, Amerada and El1 Pas¢.

Q Mr. Brinkley, if this is successful, how much do you expsct

this process to increase recoveries?
A My opinion, we can reasonably expect more than twice the

recovery with this process than by natural depletlion. That, in
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effect, is just like picking up approximately two more oil finds wi

the wells already drilled.

Q Has Sunray had any experience in other types of sscondary

recovery that lead you to believe that LPG injection will be suc-

caessful?

A Yaes, This missible phase displacement is not a mysterioys

thing., It has sppeared in magazines, papers and whatnot as a new
recovery method, Missible phase displacement can be applied in
several forms, Sunray has practiced missible phase displacement
for several years, Several other companies have too, but they don
realize it. Our gas cycling pressure maintenance operations are
nothing but a missible phase displacement operation where we have &
reservoir fleld with wet gas and we Inject dry gas to displace the
wet gas, that very‘simply is a missible phase displacement, You ar
using a dry gas to displace something of more value, wet gas, and
missibility means that they mix that is all it means, You can
effectively displace the wet gas with the dry gas, Something that
we have done for a number of years.,

This LPG test that we have is a 1little bit different than th
because not only are we pushing the slug forward by wet gas driven
by dry gas, but in addition to that we have the extraction process
ahead of 1t where the LPG extracts‘or washes out, if you will, ths
oil ahead of it. 8So we have no apprehension as to the applicabilit

of this process, but it does require a field test to see if the

th
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reservolr 1s susceptible to it and see if the reservoir fluids
wlll react like we think they willl,

Q ‘You expect thls program to be successful, dontt you, Mr,
Brinkley?

A The svidence we have to date, there is nothing available

yet that would indicate that it will fail, Now we are 1in the early

stage of this test and we don't have all the iInformation we intend

to get to fully evaluate the test, but to date there 1s no evidencs

to the contrary.

Q@ Now, in the event it should not be successful, you are
not fully relying on thils program of LPG gas injection to recover
additional oll, are you?

A No, we are not relying entirely on the miséible phase
displacement program, Itt!s customary to evaluate several recovery
methods and pick the optimum one for prudent operation. So we
have investigated the possibility of injecting the produced gas
and the results of that engineering study indlcates that if we shoy
go that route, that we can improve the recovery by fifty percent
as compared to primary methods which economically is better than th
present competitive methods.

Q@ In other words then, gas, just straight gas injection 1s
proven method, is that correct?

A It is a proven methed and people have become educated to

it and have accepted 1t.

114
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Q@ You are of the opinion.it would work here?

A Yes,

Q@ Now, Mr., Brinkley, what effect does close spacing have
on the sucecess of an LPG gas or just a regular gas injection program?

A In my opinion close spacing would offer a hazzard to the
effectiveness of achieving the maximum possible recovery, In othen
words, 80 acre spacing would bs advantageous because the greater
the distance between your injectidn well and your oil well'the
greater will be your overall flushing efficilency, because it
minimlizes the channel, the channeling nature of your driving fluid,
I have observed that in many water floods., I have observed it in
our cyeling projects, and other experts who have published their
opinlons, recognized experts I1f you will, have made the same state
ment,

In checking the overall flushing effliciencies of several gag
cycling projects, we have defined overall flushing efficiencies
within the swept portion as high as 80 percent. So in my opinion
it behooves us to follow as wilde a spacing for secondary applica-
tion whether it be gas drive or whether it be LPG lnjection, or
water flooding or what you may want to use, it would bsehoove us to
use as great a distance between the injection ﬁells and the pro=-
ducers as possible,

In addition to that, the Sacroc Engineering Committee have

also observed 1n their flooding operations quick break through on
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first row offset and prolonged displacement flushing efficiencies
at a high value.on the second row offsgts, and they have gone to
shutting in near wells in order to achieve the higher flushing
efficiency,

Q Can you name any of these experts that agree with this
theory of'yours, Mr, Brinkley, that the wider spacing is conducive

to a higher ultimate recovery?

A The theory is not unique with me, I have learned from the

other pseople, but I have observed that the statement that these
recognlzed authorities have released, and my assoclation with the
research people as well as the practical operators leads me to
believe that the wide spacing is the prudent thing to follow. Now,
specifically, one recognized expert that I can mention who has made¢
this statement 1s Morris Muscat in his book Physical Principles of
011 Recovery. I believe that is about the name of it, but he makes
that statement,

Q@ Who 1s Mr. Muscat employed by or affiliated with?

A Dr, Muscat is connected with the Gulf 0il Corporation in

their research facility.

Q Then would 80 acre spacing increase the oil recovery.whiéh

could be obtainsed under secondary recovery programs which the

operators are now considering?

A In my opinion it would assure a maximum flushing efficilency,

whereas a closer spacing would hinder it,

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE. NEW MEXICO
3-6691 5-9546




93

Q@ Mr, Brinkley, what other rules do you have at this time
to offer to the Commission for the regulation of this field?

A The location of the wells to be in diagonal LO within a
Governmental 160 acre tract, no closer than 330 feet from lease
lines, The location in diagonal LO!s will encourage uniform spac-
ing, 330 foot formations will permit flexibility of well location
where needed, especlally near the edges of the field or at the gas
cap., Most of the wells drilled to date are in the center of }Ots,
In addition I would recommend that we havé original bottomhole
pressures, better state it this way, originally completed bottom-
hole pressures and gas=o0il ratio tests and semi-annual gas=oil
ratio and production tests fitting a schedule consistent with whaﬁ
the Commission would desire., Also a limiting statewide gas=oil
ratio of two thousand to one.

Q Then, based on your testimony today, Mr., Brinkley, 1s it

your opinion that the granting of thls application is necessary to

prevent waste and secure the greatest ultimate recovery of oll fron

this pool? A It 1is,
Q Were all exhibits offered by you today as a part of your
testimony prepared by you or under your supervision?
A Most of them were prepared personally by m&salf. Soms of
them were delegated and I supervised them.
MR, ERREBO: If it please the Commission, at this time

we would like to offer Exhibits 9 through 13 in evidence,
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MR, PORTER: Are therse any objections to the admittance
of these exhibits? They will be admitted to the record.

MR. ERREEO: Thatts all we have.

MR. PORTER: Anyone have a question of Mr, Brinkley?

Mr. Seth.

CROSS EXAMINATION

BY MR, SETH:

Q@ I would like to ask just a very few questions, First, 6#
the secondary recovery test you referred to Sacroc. Would you
compare the permeebility existing there with this pool here?

A That is a very dangerous statement to make bscause of the
heterogenity of rock characteristics, Now here we have very good
permeability, here we have very poo¥, we have observed in Sacroc

we have very good permeability, we have very poor.

Do you have any figures on that at all?

> O O 9 » O

No, I dontt,
Q Well, how can you compare with the Sacroc for your
secondary recovery to this pool then if you have no basis of come

parison as far as permeabllity is concerned?

A I can answer you best this way, that fluids follow a frer—

dom path, that is they will follow a path of least resistance,

Can you compare the two, the good there and the good herpe?
No.
The bad here? A No.,
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Now their path of freedom would be affected by pressure differentigl

and distance, Now, that physical condition has been observed in
many, many réservoirs with many kinds of rock characteristics.
Itm afraid that I would mislead people if I got down to a minute
rock characteristic because to me it is irrelevant,

Q It is just pressure and dlstance are the only factors as
far as you are concerned? A That ts the important thing.

Q You are assuming, in your testimony, about the sweep efw
ficiency and so forth that this is entirely a homogenous reservoir|

A No reservolr is entirely homogencus,

Q Are you assuming it or are you not?

A I beg your pardon,

Q Can you answer the question first and then explain your

answer?

b

I eam not assuming that the reservoir is homogenous.
You are not? A No, sir,

Q
Q Go ahead and explain,
A

8ince we recognize that fluids follow a freedom path, th#n

it is up to the engineers to direct the flow of the fluids and en=
courage them to follow a definite path, which 1s what we try to
do,

Q@ How do you try to do that?

A By the proper locatlon of our wells and withdrawal rates

and injection rates,
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Q But your initial wells where you pilot flood are for all
practical purposes on the 20 acre spacing, is that right?

A Yes, the oil wells are located in centers of }j0, but the
injection well ==

Q@ The injection well is a five spot?

A That is correct, yes.

Q Why didn't you begin it on a wider spacing if you are goi
to direct the course of this LPG as you stated?

A That is a very interesting question., Don?t misunderstand
me, we can explain it, We seareched around for an area where the
wells were closely located.

Q Why did you do that?

A We wanted our résults gquickly. We were experiencing rap]
reservoir pressure drop and we had to get our rules soon epoughvso
that we could apply this method, if it can be proven applicable,
before sufficient pressure drop had occurred that wéuld prevent
the application of this method, That is the reason we did 1t,

Q Then does time of the recovery of the LPG, is that a
factor in a project of this character?

A I don't understand what you mean about time of recovery.

Q@ This LPG I assume costs considerable amount of money. 1If

you inject it you are interested iﬁ getting it back, I assume, in
reasonable tims,

A Economics are not only based on recovering the LPG, but

d
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recovering more oil.

Q Can you answer the questlon directly?

A What 1s your question?

REPORTER: Readling: This LPG I assume costs considerablé

amount of mone&y, If you inject it you are interested in getting

it back, I assume, in reascnable timse.

A Yes, we are interested in getting it back in a reasonable

time, and LPG does cost money.

Q Then isntt that the case the closer the spacing the quicker

you will get back the slug and the recovery of o0il?

A So that I don't confuse the Commission =-

Q@ (Interrupting) I don!t believe the question will bs con
if I may say so, they have a lot of wlitnesses. Just go ahead and
tell us the story.

A All right., We are interested in making money. Now,
there 1s an economic optimum spacing which would keép our investe
ments at a minimum yet provide a maximum recovery in revenue that
would permit us then to define the spacing so that we could get
the maximum amount of o%l, make the maximum amount of money with
the minimum amount of investment., We can't always achieve precise
the optimum condition, but we have to assure ourselves of the best
chance of getting the most oil out within a reasonable periocd of
time, and the 80 acre spacing qualifies for that decision,

Q Would you testify, or would you state that you would get

Fused

it
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back sooner if it were on 0 acre spacing, or would you not?

A You might get it back quicker on LO!s than you woﬁld on
80ts, It is also a function of how fast you inject it and how fasf
you withdraw, It 1s a complex thing., I dontt want to be evasilve
with you. |

Q The reason I asked the questlon was you testified that yq
pick the four close wells becsuse you wanted a quick answer?

A Yes,

Q From that I assuﬁe the closer the wells the quicker you
get an answer, so consequently the c¢loser the ultimaﬁe spacing the
quicker you get back the secondary recovery oil?

A No. |

Q The quicker you get back the LPG?

A No, I misled you.

Q@ I'm easlly misled.

A One thing we are interested in is channeling, we want to
know wheh the LPG breaks through to the oil wells, by knowing how
much we have injected and the time at which it broke through, then
that will give us some 1dea of the flushing efficiency. Another
thing we wanted to know, and know fast, was the pressure., We have
to maintain roughly 1250 pounds pressure before this method will
work. Another thing we wanted to check and lsarn quickly would be
the injection capacity of these wells. If we cantt get the LPG in

we want to know it now. If we can get 1t in, we want to know it nd

LI
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So for the reasons we plcked the wells that were closely spaced,
80 we can find the answer in six-monthts time rather than walt a
year and a half or two years when the brqssure is down so far we
couldntt apply the method.

Q@ Well, Shell is participating in the program?

A Yes,

Q You are using some cf their money at least?

A Yes,

Q Now, I want to refer to your Exhibit 13. Do you have onsg
handy there? That!s the well cost. Do you have that there?

A Yés.

Q@ Now, would you please state the factors that you use in
making these computations? A Yes, Itll be glad to.

Q Will you start with the oil in place?

A Start with the first one, o0ll in place?

Q Yes,

A We find that the better quality sand is along the center
part of the reservoir, so we took the isopack and sald that the sanpd

contained within the 20 foot isopack line was better quality than

]

the sand contained between the 10 and 20 contour line, the inferioj
rock then would be along the edges of the field where the isopack

thicknesses were less than 10 feet. Now that is a means of dividimpg
the reservoir up into three parts where we studied the inferior ro¢k,

we studled the best rock and then the rock 1n between., So we
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determined the oil in place in the best quality rock, the oil in
place in the poorest quality rock, and then the oil in place in
between and added them together, which would define the oil in

placeo

Once we defined that, then we followed the solution gas driye

performance equations,

Q Excuse me, glve me a little detail on how you determined
the o0il in place between the bad and the good section, what thicke
ness did you use and all the factors?

A Between the zero and 10 foof line that would be the poor
quality sand, we found or measured 111,203 acres whiech had 17,016
acre feet., The rock properties were 10.6% porosity, 6.2 milli-
darcies permeability, l3% connate water, and it contained
26,600,000 barrels of stock tank oil in place., Between 10 and 20
foot contours on the isopack, we had 9,736 acres, 116,045 acre fee

a porosity of 12.7%, permeability of h3;6 millidarcies, connate

water of 23% with 83,200,000 barrels of oil in place. For the bes]

sand where we had 20 or morse feet or In that ares we had 732 acres

15,376 acre feet, a porosity of 1h%, a permeability of 100 milli-

L1
-

darcies, connate water of 10% with 12,000,000 barrels of oil in plgce,

Now then, out of that reservoir volume I had to subtract th
gas cap volume. Now, the gas cap covered 3,906 acres approximatel
or 24,390 acre feet, or roughly 16,400,000 reservoir barrels.

Q Now, on your first point zero to ten foot contour, how

p

s
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did you arrive at this 10,6%?

A I took all of the cbre analyses that were on wells 10
cated between the zero and ten foot isopack line, of which there
were thirteen, I added them up for the porosity and permeability
and divided by thirteen and got arithmetic average porosity and
permeabllity.

Q It is not a weighted average?

A No, sir, jJjust an arithmetic average,

Q The same on your permeability?

A Precisely,

Q@ Do you feel that a more accurate analysis could have been
made if you had used the welighted average? What were the maximum
and the minimum porosity within that area?

A The maximum value between the zero and ten foot lsopack
line was 18% porosity and 70 millidarcies permeability, the minimup
value on a producing well was 6% porosity, and zero millidarcies

permeability.

Q@ Then your average of zero and TO is your arithmetical avTr-

age, 1s that a very true picture of the situation?
A Well «-
Q@ (Interrupting) How much of the interval was 70 and how

much was zero, is that a factor or not?

A Well, that is only one of the thirteen samples, The othgr

twelve average one millidarcies,
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Q You are Using just bare averages and you disregard entirgly,

if I understand you, the thickness of the particular formstion for
which that factor is given, is that right?
A I dont't understand you. \
Q@ You are just using a maximum and minimum, you disregard
how much of the interval is the meximm and how much is the minimun,
is that right?
A No, I'm afraid I havent!t made myself clear,
Q Tell me how you arrived at your average again.
A I got the average porosity for each of thirteen wells, I
got the average,
How did you get the average?

By reading the core graphs we have here,

What figures did you use, the maximum and the minimum?

> O > O

Well, the mAximum -~ let me check here -« I'm sorry, i
misled you, Thls is 7 millidarcies instead of T70. What I did was
Just by inspection, take the sand Interval, the average value from
the bar graph, just by ihspection, I didn't try to refine it, and I
did that for each of the thirteen wells completed within the zero
isopack line. And I take the averages for each well and add them
up and divided by thirteen.

Q The selection and the manner of getting the average would
have quite an influence on your final figure, would it not?

A No, it would not.
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Q@ It wouldntt have any influence?

A Oh, one percent maybs, Iti's a nebulous thing.

Q If the same is true for both porosity and permseability,
wouldntt it have an effect on your figures in a substantial amountj

A With the data we have, no, Now, if every well were cored
we could construct iso-permeability meps, iso-porosity maps, and
set up a grid network and run it through the electronic computer,
which we do in many cases, But I have observed where we have, I!1]
put it this way, usually by arithmetic averaging, if you have
enough samples that you are stili representing, shall we say, the
average rock properties, I hold no apprehension as to the average
values I have used,

Q@ Does that hold true where there is a great spread betwegr
the maximum and minimum which we have here in which you say the
spread is great here? |

A We have minimiged the spread that you are referring to by
breaking the reservoir up into three smaller segments, so we have
eliminated that hazzard.

Q Do you have any figure on the per acre oil in place within
the zero line or within any other particular area?

A The stock tank o0il in place?

A Yes, the corrected stock tank.

A I would say that the in place o0il on an aore basis, assu#y

ing an average acre would bse someplace in the neighborhood of
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5,000 barrels,
Q Wetre talking about per acre feet, per acre foot.
A Per acre foot?

Q Yes,

A Yes, I can give that, In the neighborhood of 520 barrelg

per acre foot. That would be for an average acre foot.

Q Now, would you say that since it l1s an average it would

hold true pretty well throughout the area that you have defined hene?

A No, ©No, no, not at all.

Q Thatts perhaps, I might state it this way, in the testi-
mony of Sunray at the LPG hearing, you had a slightly different
figure I believe, Would you explain the difference?

A Do you have an exhibit?

Q 1Is that a different area?

A I would have to refer to the previous exhibit.

MR, ERREBO: If it please the Commission, I think the
record will show that a different witness testified.

Q I believe a Mr, Brooks testified., Are you acquainted wi
Mr, Brooks? A Yes.

Q He testified, I am readiﬁg from page sixteen of the reco
in Case No. 1280, now this is the case on the LPG understand., We
will assume that it is limited to that general area, although it
doesnt!t express it as so, You say that other witnesses have said

it is pretty much the same all throughout the reservoir, we can

d
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use this figure. He testified that there are 670 barrels'per acre
foot of original oil in place,

A Yes, I certainly appreciate that statement. The pilot anesa
is in the better quality sand., ©Now, 1f you take the better quality,
sand of 670 per acre foot and add €6 it the poorer quality sand
which has less than 100, the overall average 1is still consistent with
the figures that were presented at the previous hearing,

Q Sunray, in a letter to the Qarious operators dated July
8, 1957, indicated that the original stock tank oil, this is a
sentence, recovery by primary depletion 1s calculated to be 20.9%
and recovery by LPG is estimated to be 50% of the original stock tank
oil, or 234,000 barrels. Original stock tank oll would be 468,000
barrels according to this letter, This letter was written by Mr,
Penn., Would you like to look at the letter?

It1ll be glad to look at the letter,
Do you have any comment on 1it?

I dontt know,

o PO

Do you have any comment on figures used there as compared
to your filgures?
A No, tﬁey are conslstent with my figure.
Q@ You fesl they are. Now, referring still to Exhibit No. 13,
ultimate recovery, could you glve us a time factor on that? How

long it is going to take to recover ll,000 barrels?
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A For the }0 acre well, thirteen years,
Q@ How long for the 80 acre? A Twenty ye
Q Twenty, did you say? A Yese
Q Now, I hate to burden the Commission with this, but our
figures are on a 1littls different basis, but I would 1like to have
the witness compute the stock tank oil within the isopack, the zer
to 10, the 10 to 20, Would you do that for us?
A You want the oil in place between thé contour linss?
Q Separately on a'per acre foot basis, |
A All right,
MR, PORTER: Let?!s take a short recess,
(Recess.)
MR, PORTER: The meeting will come to order. Do you hav
your answer computed, Mr, Brinkley?
A Yes, The original barrelé of stock tank oil in place fo
the zero ?o 10 foot isopack interval will average 370 barrels per
acre foot, For the 10 to 20 foot interval they will average 570
barrels per acre foot. For 20 feet or more, 780 barrels per acre
foot, an average for the entire reservoir, 520 barrels an acre foo
Q@ Thank you for the calculations, That gives us a little
better basis to compare our figures. Now, in making these compu-
tations did you use your isopack map that was introduced in eviden
A Yes,

Q (Cdntinuing) -- earlier in the hearing?
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A Yes.

Q On that isopack map those thickness figures, are they basged

on the net microlog?

A They were based on the net, they!re based on the spread
in the mierolog, logs. |

Q It purports then to be the total of the microlog pay?

A Yes. |

Q At the point through which the line is drawn, 1s that
correct? A That is correct.

Q@ Just a few more questions, We have divided this up in tI
hope of saving time, I have about two more questions. How many
wells would you say that you have listed that are in the inferior
rock area, as you call it? A Thirteen,

Q How many of these would you regard as being profitable
wells? | A None of them,

Q None of them?

Well, if a substantial portion of this reservoir and the
data that you have used is in areas that are not profitable, do
you think that should influence the rate of development of ﬁhe
better portion? |

A I'll’state this, that they are non economic on 10 acre
development, I didnt!t make myself clear to you.

Q Were you testifying on an 80 scre basis then on the econ

A That is a good question,

bmic?
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Q Well, you are a good witness, can you give us an answer?

A On primary recovery I would judge that they would be non
economic under competitive type operation.

Q Then in our data, though we have used those wells and we
have used the area inwhich theytre located, though, to arrive at
an overall figure. A Exactly.

Q@ Just_one more question, On the electric log data, I
believe that was Exhibit 11, do you have that?

A Yes,

Q You have been referring to several of the pages there.

I believe on page twelve, for example, page two also, I understood
your testimony to be that there was permeablility throughout the
Gallup sands as shown by that ekhibit, i1s thet right?

A We have identified psrmeability throughout the vertical
section on page two of Exhibit 11.

Q@ Lett!s dmny wlth page two a moment,

A All‘right.

Q What do fou mean by the statement that you have identifigd
permeablility?

A Anything greater than zero millidarcies.

Q Is the permeabllity of zero millidarciss, is that signi-
ficant for your purposes here? A Yes.,

Q It 1s? A Yes,

Q@ Then you would also testify that there is and can be

d
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vertical migration through the sections since you have identified
permeability throughout the sections?
A I would state that there is communication throughout the

entire reéervoir by virtue of the inherent permeability of the res¢r-

——

voir rock.

Q Will you also state that since you have 1ldentified permegbil-
ity on page two of Exhibit 11, that there will be and can be vertis
cal migration adjacent to that well bore?

A I hate to use specifically vertical migration., Flulds are
freed to travél a freedom path, It might be vertical, it might be
horizontal, 1t could be anything in betwsen. There 1s freedom of
travel when we have permeability.

Q Then there is freedom of travel, if you prefer to use that
term, vertically adjacent to the well bore?

A There could be,

Q@ Although the permeabiiity in the area may vary from zero|to
50 or 100, is that right? A Exactly.

Q Do you disagres then with Mr, Finfrock on his, as I under=
stood his testimony, that there were barriers existing between the
lower five sands, the lower four sands?

A I dontt recall exactly what Mf. Finfrock said.

Q@ Letts put it this way, if he did so testify, I'm not saylng
that he did or he didntt, if he does you would disagree with that?

A I am not saying I would disagree. I would state my opinfon
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on what I think the reservoir rock contains, I would rather

1 >4

restrict my testimony to my belief rather than me make a comparisor
with what he sdd.

Q If there is silt stone or some other formation between tﬁese
sands of zeroc permeability, or a little more permeability than
that, you say that 1s not a barrier, is that correct?

A A barrier is a matter of degree. Now, in any reservoir

=
[}

rock we find a normal hetorogenity in reservolrs we say are homogel
ous, we still find portions that have zero permeability, it 1is
accepteble., We are just thankful to have whét we have got., I
dont*t consider zero permesblility in some place in a section like
this as a barrier,

Q@ You dontt conslder it a vertical barrier?

A No, fluids are still free to flow horizontally to some
other place than vertically.

Q Then let us assume that they are some distance from the
well bore, there 1s an area they could rise vertlcally and gst
back up to the upper sand or the lower sand as the case may be?

A The fluids follow a freedom path.

Q Is my statement correct? A It could bpe.

Q 1Is it or isntt 1t? Can you answer the question? If you
can answor it == A I dont't know,

Q@ But you feel throughout the reservoir this will occur,

you have so testified to that?
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A I feel that we can consider this reservoir as possessing
permeability in the vertical section as displayed from the core
analyses that we have.

Q@ But if the o1l has to move laterally before it can move
vertically, why that would assume that there is some sort of a
barrier there, would 1t not bs of a lenticular nature or shaps,
and if there are discontinuities within the reservoir, that is
what you are testifying, are you not?

A I dont't want to seem vague, actually we dontt know what
is in the reservolir between our wells., We do know thét fluids do
follow a circuitous path in the freedom path in reaching an
outlet, you might have a barrier right here, but no barrier there.

I dont't know,

Q 8Since we dontt know, the more wells that are drilled inte

the reservoir, the more likely we are to encounter these permeablility

areas, are we not?

A Not necesssrily, no, sir,

Q@ Aren*t the chances better the more you drill?

A The more chance you would have of not experiencing them f
Q Don?®t you think the odds are better at all?

A No, I don't.

Q@ To drlll twilce as many wells?

A No, I dontt,

MR, S8ETH: Thatts &ll.

1 CO .,
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MR, PORTER: Mr. Malone.

By MR. MALONE:

Q I would like to establish the identity of some of the names
that have been used in the examination. Mr. M. B. Penn, what 1is
his cepacity with Sunray Mid-Continent?

A I should like to ask my counsel to correct me if I am wre¢ng,
or perhaps maybe he would be better qualified to give you his come
plete title,

MR, ERREBO: His complete title is Chief Unitization En-
ginesr,

Q Chief Unitization Engineer. Both you and he are in the
Engineering Department of Sunray then?

A I would prefer counsel to answer.

MR, ERREBO: No, sir. As a matter of fact, he is in a
separate section from Mr, Brinklay's section.
MR, MALONE: He does have authority to speak for Sunray?
MR. ERREBO: Yes.
Mr, Brooks, who testified hers in the former hearing?
Yes.
What is his capacity?
He is in my section as a Senior Reservoir Engineer,
Are you his superior or he is your superior?

I am his supervisor,

ol - Y EE Y o)

Were you present when he testified here in the hearing
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on the LPG project? A Yes, sir,
Q You heard his testimony at that time?

A Yes, sir,

Q Referring to page sixteen of the transcript, I invite yoyr

attention to the following question and answer that appears there.
", Pplease refer to Exhibit No., 7 and identify and explain 1it.,"
"y Exhibit No., 7 is a summary of the average reservoir and fluid
characteristics of the Risti-=Lower Gallup 0il Pool. Some of the
pertinent information on this exhibit is that 20 wells have been
cored and we have shown the average rock properties, the bubble
point pressure of fluid analysis was 1207 pounds per square inch,
and the bottomhole pressure in April 1957 was 1319 pounds. We have
shown that there are 760 barrels per sacre foot of original oil in
place."™ You heard him so testify? A Yes.

Q@ And he stated that he had taken into consideration the
average reservolir and fluid characteristics of the Bisti-Lower
Gallup 0il Pool, did he not? A Thatts right,

Q And the core analysis that he considered are the same

core anaslysis that you have based your testimony on here today, are

they not? A That is correct.

Q Would you then take 670 barrels per acre foot and computp

the oil in place under a typical L0 acre location?
A Yes.

Q Letfs assume, for the purposes of the question, a 20 foop
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thickness, which I believe you testified was approximately averags.
A No, I did not.
Q@ You did not? A No, I did not.
Q Did Mr, Finfrock, I believe it was Mr. Finfrock who testi
fied to 20, use 20 feet.

MR. SELINGER: He averaged 15 for the upper and l to 6
on thse lower,

Q For the purposes of the question, would you compute it atff
20 feet, please?

A Would you like the originsl oil in place?

Q Original oil in place.

MR, CAMPBELL: If we are going to have some calculations
establish the case for the protestants, I think they shouldAbe
based upon what the witnesses have testified as to the average
rather than the highest thickness of the pay.

MR. MALONE: I will be glad to state what I had in mind,
the economic comparison offered in evidence is based on average oil
in place figure on some 210,000 barrels on the 40 scre location,
The computation on the basis of the 670 figure used in the former
hearing by another representative of the same company gives us s
figure of some 536,000 barrsels, based upon a 20 foot thickness,
which we belleve the evidence testified to will support., The
question of whether a /0 scre location is profitable or not profitq

depends on how much oil there is under it, the difference between

to
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536,000 barrels and 210,000 barrels is very substantial, and we
felt that under those circumstances sinﬁe the testimony from
representatives of the same company showed that big an apparsent
disparity, it would not be unreasonable to ask the witness to
verify the fact,

Q Can you glive me an answer to that?

A I'm conruséd what you are asking for now.

Q I'm asking if you would agree with me that assuming a
figure of 670 barvels of oil in place per acre foot on a L0 acre
location with a 20 foot thickness of the oil sand, whether you woul]
agree that 536,000 barrels would be the oil in place.

- A In answer to your questions, I would say, no. In the fij
place I do not agree with the 20 foot sand thickness.

Q@ I asked if you would assume that for the purposss of the

question,

| d

st

A It!'s dangerous to take hypothetlcal cases, I would prefér

limiting my testimony to the facts of the case,

MR, MAIONE: If the Commission please, I believe I'm en=
titled to ask the witness to make the computation or to agrese or
disagres with the figure given, I dont't want to be unreasonable,
If the Commission has any question sbout it, I®ll leave it.

MR. PORTER: Mr. Brinkley, go ahead and compute the figwm
using a 20 foot thickness.

Q What figure do you get?

L4
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A TUsing 6L0 barrels per acre foot, is that the figure?

Q 670.

A I beg your pardon. I have used 640, 670 barrels of stock
tank oil in place, and assuming a hypothetical thickness of 20 feel,
and assuming that would be representative for an average L0 acre well,
you would have assumed oil in place, calculated on that data, of
536,000 barrels.

Q And that would compare with the figure of 210,000 on
Exhibit 13, would it not?

A It depends on how you use the word compare, It would be
used in lieu of this, but we are not on the same basls,

Q But both figures relate to stock tank oil in place, do
they not? A Yes,

Q Yes, sir, Now, would you compute the recoverable oil thdgt
would underlie a L0 acre location on that basis?
A Using my same recovery figures?

Q Using the 0il in place figure whieh you have just obtainéd.
I beliseve it was 21% that you used in your calculation,

A Yes, 21%, That would give 113,000 barrels of recoverable
stock tank oil for that condition.

Q And assuming that condition to be correct, that would comnp-
pare to a figure of }l1,000 barrels which you have shown on Exhibit
13, would it not? A That is correct.

Q@ And now, would you compute this figure of value of net 748
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0il recovered for the figure that you have just obtained?
A 280,000 dollars,
Q That would compare with the figure of $111,000 which you

have used on Exhibit 13, would it not? A Correct,

Q If that figure was used in lieu of $111,000, the economigs

of drilling on 40 acres would be apparent, would it not?
A That is correct,

MR, MALONE: Will counsel for Sunray stipulate for me ths
their geological witness, Mr, Finfrock, that he testified that
there were 15 feet in the upper sand and L to 6 feet from the lower
segment of sands?

MR, ERREBO: I think the record will show, of course,

MR, MALONE: I dldnit want to search the record_on it.

1t

L 4

MR. ERREBO: Fifteen feet for the average for the upper gand.

MR, MALONE: And LI to 6 feet to the lower?

MR. ERREBO: I think that would be all right,

MR. MALONE: And I am sure that we can stipulate that
fifteen and four make nineteen and fifteen and six make twenty-one

and that twenty is halfway between them.

Q So that if we use as a figure for recoverable oil in'pla¢e

the figures which you have just computed, development on a lj0 acre
basis would be sconomic, would 1t not?
A Assuming this condition, correct.

Q Now, referring to the letter of Mr, Penn from your compal

Y s
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which was herstofore referred to and which I would like to identify
and offer in evidence.

{(Marked Gulf!s Exhibit No. 1,
for identification.)

Q@ Will you examine the exhiblt and see if you can identify
the signature of Mr., Penn? A Yes, I do.

Q That 1s a letter that was sent out to the operators in th
Blstl Pleld, is it not? A Yes,

Q@ I read you the paragraph beginning on the first page of
letter: "In the !|0-acre area to be swept lying within the 160~
acre pllot area, our engineers estimate the original oil in place
to be 1j68,000 stock tank barrels." Am I correct in construing that
is a statement that in 40 acres that lies between your four wells y
there in the pilot == | A That!s correct.

Q@ (Continuing)-=-That the original oil in place was 168,000
barrels? A That 1s correct,

Q That will compare to figure of 210,000 barrels used on
Exhibit 13, will it not? A VNo, it will not.

Q Bearing in mind that this refers to a particular portion
of the field? A Exactly.

Q@ And that you have used an average as to the remainder of
the field? A Exactly.

Q But with that difference it has the same reference, does

it not? A Exsctly.

hat
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Q So the figures do relate to the same thing?

A No, they do not,

Q Well, I belleve you will agree with me that your figure is

your computatlon of the number of barrels of oil ih place under an
average L0 acre location in this field.

A That is correct.

Q And that the figures stated in this letter relate to the
number of barrels of oil in place under a particular LO acres?

A That is correct.

Q And as between the average that you arrived at and the
particular 40 acres, there 1s a difference on your own statements
of 210,000 as against ;68,000 barrels of oil in place?

A That is exactly right.

Q You would asgree that the 468,000 aere reservé would justi
the drilling of this field on a 4O acre basis, would you not?

A At that particular location, yes.

Q@ Now, in arriving at your estimate and alloceting the re-
serves throughout the field, how much of the fleld have you treatec
as being production? In other words, what was the area that you hj
used in dividing your oil in place over the field or the pool?

How many acres? A 24,671,

Q@ How did you arrive at that figure of 24,000, by measuring

the 1isopack?

A By measuring the isopack, yes,

Ty

|
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Q Did you take into consideration the portion of the fileld
that had the rieh upper sand as well as the portion that had the
less desireable lower segment?

A I took that into consideration, yes.

Q You have in effect allocated the production from the good
sand out over the area which is not actually overlaein by that
good sand? A Would you restate that?

Q That 1s the effect of your allocation is to allocate it
over the entire area whether the good sand exists there or not?

A We have allocated, we have computed the 0il in place for
the productive ressrvoir, yes.

Q Angd you have allocated it without reference to the boundap-
les of this upper segment of sénd? You have allocated it over the
ﬁhéle 2,000 acres and not just a portion overlain by the ==

A (Interrupting) That is correct.

Q@ (Continuing) =~ by the good bar that you have testified [to?

A That 1is correct, | |

Q@ This figure of 2,000 acres compares to what figure, that
is the total for the entire proposed field which you have outlined?

A The area within the area we asked to be spaced representé
46,720 acres, or T3 Governmental sections,

Q You have treated 21,000 of that as being productive for
the purpose of this allocation? A At the pressnt time =~

Q@ (Interrupting) Well, is that the figure that you did trqat?
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A Yes,

Q@ Thank you. Go ahead and explaln your answer, I wanted tg

find out if that was going to be correct.

A The only thing I was going to say is that based on the
information that we have, the productive boundary to date is the
2ly,671 acres, but I want to qualify that and state that before we
could adequately define productive boundary, it is going to take
more development, and it will be concentrated within the area we
have asksd to be spaced,

Q So your answér is that is true., Now, Mr, Brinkley, I bel]

you testified to a serious threat that occurred when Shell announcdd

some LO acre locations, You are aware of the fact that the rules
of the Commission provide for L0 acre location in abéence of other
ordsr by the Cbmmission, are you nbt? A Yes.

'Q So there was not a threat to do anything except what the
rules provided, was there?

A There is a cautlon signél since our evaluation certainly
spells caution to us to not drill on o acre spacing, and we
consider it a threat.

Q@ Yes, well that subjectively you considered, but insofar
as the rules of this Commission are concerned, Shell was perfectly
entitled to do what they did do, were they not?

A Yes,

Q Now, with reference to the hearing on this 40 acre pilot

leve
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gas LPG injection system, you were present at the hearing, you
testified? A That is correct,

| Q And you now say that because of the possibility that a
large part of the recovery will have to be secondary, 1t is youf
opinion that this field should be developed on 80 acre spacing?
A Exactly.
Q That ties into the repressuring project of Sunray!s?
A Exactly.
Q@ Did you or any other Sunray witness at the time of the
meeting in whieh you got the Commisslion to approve that project,
testify that you expected if it worked it was going to require 80
acre spacing?

A I didntt testify. Now, the man, Mr. Brooks, who did tesf

fy, I dontt recail what he said in that regard.

MR, MALONE: I belleve the record in that case has been
incorporated here?

MR, COOLEY: No, it has not,

MR, MALONE: We would like to ask that the record in thaf
case be considered a part of the record in the case now before the
Commission,

MR, CAMPBELL: For what purpose?

MR, MALONE: For the purpose of disclosing the fact that
there was no statement of a proposed 80 acre spacing plan in con=

nection with the LPG pilot.

i

i=-
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MR, CAMPBELL: I wasn!t within the call of the\hearing.
It wasn't suggested there we will sfipulate that, Rather than en=-
cumber the record any further with the entire record of the>other
case.

MR, MAIONE: If it can be stlipulated the witness said hs
didntt know what had been testified to, if it be stipulated that
there was no reference in that hearing. That is the thing we
wanted to establish by the record.

MR, COOLEY: Does Sunray so stipulate?

MR, ERREBO: 8b> stipulate.

MR. CAMPBELL: Yes.,

Q Would you agree, Mr, Brinkley, that the results which yoy
will get from your pilot test as it is now set up, will be more
applicable to the results you would obtain on LO acre development

than on 80 acre development?

A You speak of results, Would you like to ask me specificdlly

what results?

Q Well, the results which you felt you must get in a hurry,
and hence you had proceeded on that basis. My question is will thg
information that you obtained be more applicable to LO acre or to
80 acre spacing when you receive it?

A Yes, Without the.results -

Q (Interrupting) It will be more apblicable to the }j0 acrq

development?
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A No, it would be more applicable to the 80 acre.

Q Now the density of those wells is one to each /40 acres,
isntt 17 | A Yes.

Q You have an injection well in the center of the four well

A Exactly.

Q It is your testimony the results you obtain from that pil
project will be less applicable to L0 than it would be to 80 acre?

A I will state it this way, that as an example, a specific
example, we will need to know the injectivity capacity of the in-
jection well before we can go to 80 acre spacing, and hence we havg

to qualify the well., Now then, if we were unable to get insufficie

volume of LPG into the iInjection well, it would automatically throy

out the 80 acre spacing. We know from our experience that 80 acre
spacing is desireable and warranted, fitting and proper, but we wex
walting on the injection well to qualify itself to show and displaj
sufficient injection capacity in order to completely achieve that.

Q My question was when you do know that, it will be more

s?

ot

nt

[

8

-

applicable to /0 acre development because those wells are on 40 acre?
A No.
Q@ You do not agree to that? A I do not 7greé'

Q Can you tell me whether or not you feel that the informa4

tion which you obtained from this pilot project will be a sound basis

for you to recommend to your management development if the fleld ig

developed on an 80 acre basis? A Yes.
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Q You feel the information will be adequate?

A Yes, |

Q I believe you testified that it!s your opinion that ény
well or any pool can better be subjected to secondary recovery and
LPG flood or recirculating if it is developed on 80 acre locations
than on 40 acre locations?

A If I said any pool, let me rephrase my statement that
we would confine that to a reservoir,

Q@ Then any ==

A (Interrupting) Then with -~

Q Excuse me. .

A Then within the reservoir, which by definition would imp
continuity, then you would achieve greater overall flushing effiel
cy as you Increased the distance between the injection and the
producing wells,

Q 8o that it is your testimony that you favor 80 acre spac
ing in all fields where a single reservoir 1ls involved in order th
secondary recovery may be more sufficient?

A Yes,

Q Now, you are aware of the fact that the policy of this

Commission is to develop the field on LO acre location, are you noL?

A I think that is a legal decision, and I am not & lawyer.
Q Do you have knowledge of any sandstone fields in New Mex

which are developed on an 80 acre basis?

-

L

ico
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A It'm not acquainted with all the pools or fields in New
Mexico, I feel unqualified to answer the question.

Q You do not know of any yourself, though?

A No, I do not,

Q The testimony you have given then as to why you feel that
the Commission should adopt 80 acre spacing, would be equally appli
cable to any other single reservoir pool in New Mexico, would it ng

A Let me answer it this way, each reservoir possesses its
own inherent problems, and each reservoir has to be evaluated with
its own characteristics. It would be dangerous to make a blanket
statement for promiscuous use, I would be hesitant to make a

statement like that,

1%

Q You did state on direct examination that 80 acres would make

for a more efficient second recovery program than [0?

A In the Lower Gallup, yes.

Q@ You quoted an suthority, that was Mr, Muscat from Gulf.
He was not referring to this particular reservoir, I assume?

A It was Dr. Muscat, and he was not referring to this pool

Q Do you or do you not feel that as a general proposition
80 acre spacing 1s desireable in order to make secondary recovery

more officient?

A Generally, but let me make a qualifying statement on thif,

The spacing problem in industry as well as with Commissions 1s an

educational problem. Ysars ago we had close spacing, no conservation,
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the spacing has grown wider and wider as we have become better
acquainted with the recovery mechanism in the rscovery of oil, We
have all become educated along these lines, both from a recovery,
conservation and sconomic standpoint. It?s been a tough battle,
but I think you will have to agree that ﬁhe trend toward wider
spacing has prevalled and we will experience wider and wider spac-
ing even in the future.

Q@ I appreciate your statement., I'm not sure 1t answers my
question, But I wontt repeat the question., May I ask you how many
fields that were developed on 80 acre spacing you have had experien
with in secondary recovery projects?

A The McKenny patent field in Louisiana is on possibly 160

or 640 acras the way it is being operated. I completely evaluated

that on it.
Q That 1s not an 80 acre field?
A It is greater than 80 acres,
Q It is greater? A Yes, sir.
Q Have you had experience with any spaced on 80 acres?
A We have ...6

MR, CAMPBELL: May I ask that he be permitted to continudg
his answer to the question,

MR, MALONE: It wasntt responsive, but I'li be glad for
him to answer.

A Maybe it would be better if I summarize it that in most ¢

ce

as
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condensate reservoirs in liquifying operation, which is a misslble
phase operation, spacing 1is considerably in excess of 80 acres, the
flushing efficiencies are upward of 80%.,

Q This 1s not a gas condensate reservoir?

A No, it 1s not,.

Q Have you ever had an experience with a reservoir of this
type? A Yes,

Q Which is spaced 80 acres and which you have had a s3condg
flood project? A Yes,

Q Now, that 1s my question.

MR, CAMPBELL: What is that field?

A Of course I have had a few years experience, but I kind
of forget the names of the pools., But I might cite that I have in
vestigated several pools where part of thse pool would be developed
on 40 acres, part of it on 80 acres, in water flood operations,
and the recovery within practical limits have been identlcal.

When I was with Carter ==
MR, PORTER: Excuse me,

A When I was with Carter, we evaluated one like that where

the pool was separated, they were separate, but the rock properties,

the. reservoir properties, the structural conditions, pressured,
things like that very similar, again we found that the recoveries
was independent displacement.

Q 8o that is the basis of the testimony which you have giv

ry

n?
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A Yes,

Q@ You have testified with reference to some interference
tests on four wells, Will you refer to Sunrayts Exhibit 12% The
copy of that exhibit, which I had, did not have the wells marked
on it and I may not have gotten them correctly.

A I am sorry.

Q No, thatt's all right, I am just leaving myself a way out
if I need it, If you will refer to Well 2-C, which I believe was
one of them on which you based your testimony.

A Yes, sir,

Q In 8ection 317 A Yes,

Q Well, now, that well is offset by two direct 4O acre offset

and one diagonal Lj0 acre offset, is it not?

A That is correct,

Q Would or would not the interference to which you testifi?d

have resulted from those W0 acre offset wells?

A That l1s precisely what I used,

Q@ 8o that your testimony merely established that there 1s
communication between 0 acre locations?

A No. No.

Q The wells which were the basis of your testimony are spa
on 110 acre locations, are they not? A Exactly.

Q And ths interference whiéh resulted was between those we

was it not? A That 1s correct,

b oad

| 1s,
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Q Would you give us then your interpretation of that inter-
ference?

A Certainly. Take the south offset well, if it would draln
0 acres, the radius of effective drainage would not reach beyond
the L0 acre tract, but this radius of drainage extended beyond that
and engulfed the next well which is not 660 feet apart, but 1320
fest apart., It!s a common mlsconception,

Q You have not used, well, lett!s refer, what were the other
wells that you used here?

A The No. 18 which is in Section T.

Q And how is it offset?

A It is offset to the northeast and itt's offset to the
soufheast. |

Q Those are on 80 acres, what would be the equivalent of 80
acres or 40 acres?

A They would be the normal 80 acre locations.

Q Are any of the other wells that you used in the interfer;

ence tests besides 2-C the equivalent of 110 acre locations?
A The other j0 acre location would be at well location 2-C|
Q@ That was the well you llsted as the fourth wsell on the
interference measurs? A That is correct.
Q 'Thank you. Do you know whether or not under-saturated ofl
has been encountered in any of the wells which have been drilled ih

this pool? A Yes.
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Q@ Where has that been encountered?

A The two wells that I mentlioned where we had bottomhole
samples each displaced under saturated conditions,

Q@ There is a gas cap in other portions of the field, is
there not? A Correct,

@ Do you have any difficulty in reconciling the existence drf
a gas cap in one portion of the field with under-saturated oil in
the other portion if there is good communication?

A Not at all, it is very common.
How do you reconcile the two?
We have observed it.
It is not an unusual phenomenoca in your experience? .

None whatsoever,

O P O » O

In connection with the question which was asked by your
counsel as to whether or not you considered the 80 acre locations
would prevent waste, you answered that in your opinion they would,
You were not asked whether or not in your opinion the granting of
this application would protect correlative rights, Have you given
any consideration to that question?

A I think you would have to define correlative rights.
Maybe 1tts a legal question, I don't know, Now under certain con-
ditions it might be important.

Q@ I will ask you then, 1f you are not in a position to

answer the question, please merely say so, whether or not in your

in this
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field will recover his just and equitable share of the oil under=
lying the property?

A I would like to decline that question at this tims.

Q All right., Now, in your Exhibit 11, let'!s refer to page
number four, I notice in the center portion of the exhibit the nume

bers one, two, three, four, five and six, To what do those refer?

A One would be the upper sand, two would be the second sand)|,

the one immediately below the one, three would be the third sand frpm

the top, four, five and six would be the successive lower and lower
sands consistent wlth the cross sectlons as we have previously
presented.,

Q 8o that regardless of whether the frosting or the cake
is the best part, you will agree we have layers here?

A That's a matter of degree. |

Q Do we have some layers, isn't that what is indicated when
you can meake one, two, three, four, five and silx here?

A In a way. I am not apprehsensive in referring to them as

layers, that is all right.

Q I just want to get your opinion as an expert as to whethQP‘

in faet those are separate sands, and if they are, whether communi-
cation vertically exists between them throughout the area included
in this application.

A I don't know «-~ now this is my view, I'm not a geologist,

I'm 5ot going to get into geologlcal work,
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Q@ I wouldn't want you to.

A But from a reservoir standpoint, flow of fluids, permesabi
ity measurements, core analyses, things like that, I am hesitant in
thinking of this thing as a layer type sand. You got a sand body,
period, It displays permeability through the vertical section,
thatts it, Thatts the way I look at it,

Q@ You don't look at it as your geologist, Mr., Finfrock, in
any event you prefer not %o adopt his deseription of these several
sand members?

A I neither refuté them nor accept them. I have my persong
views and I would like to think of a reservolr as a whole, I have
to in my business.

Q@ Now, in thinking of this reservoir as a whole, have you
been able to establish to your complete satisfaction that communi-
cation exists between these several members throughout the reservol

A I think the core analysls substantiates that statement.

Q Does the core analysis show a marked uniformity or non-
uniformity of permeabllity and porosity?

A Now which way are you directing the uniformlity?

Q Itm directing it to the way that you have testified it
exists,

A Yes. When we consider one condition similar to the next
condition, in other words, we compare similar conditions, we gset

evidence of similar rock propertlies. But when we cross similar

1

r 7
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conditions or have conditions that are dissimilar, why then we are
not msking a fair comparison.

Q Is it your opinion that on the basls of these 15, or was
it 21 cores? A Twenty-six cores.

Q Twenty-six cores that you have examined, that jou can
testify with certainty that there is communication between these
various meﬁbers so that if a particular well failed to penetrate
one of the members, the other members would nonetheless be drained

by that well?

A Let me direct your attention that core analysis themselvgs

do not define interférence or continuity. You have to establish
that from pressure interference.

Q You have not made a pressure interference study except
upon the four wells as to which you testified?

A That is all the available information, yes.

Q@ In that case you would not be able to testify with cer-
tainty that communication does exist so that various members might
be dreined, whether they were penetrated or not?

A The best information we have, I would say they would be

drained,

Q It is your opinion they will? A That 1s correc

Q Thet is your opinion as to the entire area in the propos&d

pool?

A Based on my experience, I find that would be a reasonablT
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opinion,
Q I want to be sure we have clear the basls and not be
repetitious, it is the interference test on the four wells that

you have testified %o plus the 26 cores that you have examined?

A TLett's take asbout one thing at a time, Are we talking ab%ut

interference or core analysis?

Q@ I am talking gbout the basis of the opinion you just ex-
pressed, I want to be sure itt!s clear what you reached that concl
sion on, Would you state the basis on which you reached the concl
sion that vertical communication exists and that a single member
would be drained by a well penetrating another member, whether or
not all members were penetrated?

A That!s a pretty big order, Let me énswer it this way:
We have defined from the core analysis that predominantly the bulk
of the reserves and the bulk of the recoverable oll will be gaineé
out of the sand we call No, 1. We have defined interference from
our interference tests, which shows that a well can drain an area
in excess of 80 acres, So based on that data I say that we can efy
fectively deplete the reservoir on spacing of 80 acres.

Q You say that each well will effectively drain the 80
acres that is allocated to it as & unit?

A Yes.

Q And that is your opinion? A Yes,

Q There is a rather broad variation in the permeability
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which you found in this sand section, is there not?

A Yes.

Q From one=tenth of one millidarcy up to one hundred millid

carcies?
A Or greater than a hundred.
Q Or greater than one hundred?
A Yes,
Q There is no uniformity in the relstionship between the

areas where those variations occur? That was a bad question, I

think we agree on the answer. You heard some testimony thils morni?g

as to the existence in this reservoilr of o0il wells which were up
structure from gas wells? A Precisely.

Q - Are you aware of that condition existing in the reservoij

A I'm assuming that you are referring to the Carson No. 5
Shell Well located in Section 277

Q Well, refer to the well that was used this morning by
Mr, Nutter.

A I would like to have the well defined, so I know pre-

cisely what we are talking about,

Q@ I'm noﬁ going to ask you with reference to the particular

well. Are you aware that condition does exist?

A No, I'm not.

Q You have not taken into consideration the possibility thit

it may exist, in your testimony? You are not aware 1t does exist?
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A No, I am not, I am confused, are you talking about a
well located structurally higher than the five defined gas wells?

Q Yes, which is producing oil from a point structurally
higher than gas wells in the immedlate viecinity,

A Let me state this, with the data we have being of a con-
flicting nature and without any source of additional test informa-
tion that we cannot, I cannot say if it!s an oill well or a gas
well, and I would prefer having some complete test information,
Once I get that I will be happy to make you my interpretation of
what that well is,

Q Do you feel that if that situation exists, it would have
some effect on your testimony as to the reservoir?

A I cantt give an opinion until I check that specific well
with its test data.

Q Have you in any other hearing before this or another come
mission, ever recommended that any field be spaced on 40 acres?

A State that agsain.

Q Have you ever in any hearing before this commission or an
other commission recommended that a well be developed on L0 acre
spacing? A Yest

Q Where was that?

A Well, it might be any one of several states, I dont't hay
my list handy.

Q@ All right, Thank you very much,

N

e
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witness? Mr, Utz,

By MR, UTZ:

138_

Q@ Mr. Brinkley, referring to your Exhiblt No. 13, with spe¢ial

attention to the ultimate recovery column, I note that you have
stated there that the recovery on 80 acres is exactly twice the

recovery on L0 acres? A That is correct,

Q@ I would assume that your recovery factor is identical fop

both spacings? A That is correct.

Q L0 acre radius, drainage radius, 1s somewhat smaller thah

an 80 acre drainage radius, is it not?

A That is correct.

Q Is it not true that it is the pressure differential bew
tween the reservoir and the well bore that causes the oll to flow
t§ the well bore? A That is correct,

Q Then it would follow that your testimony here would be
that the pressure and the depletion at the 80 acre radius would bsg
the same as the pressure at the 40 acre radius?

A Appreclably so.

Q Would you care to eléborate why you feel that would be
true, that depletion stage?

A TIt%11 be glad ﬁo. ‘As I stated earlier, the problem of
well spacing 1s one of the industryt!s unsolved problems. Many of

the experts have done considerable research in comparing recoveri&s

on 10 acres versus OU acres., They ring no svidsncs of oy
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appreclable difference in ﬁltimate recoverles when they can define
the rock and fluid properties., Also it might ease peoplets minds
if I state tﬁat an 80 acre well draining a circular area, would hay
contained twice the energy as a circular area containing li0 acres,
Yot, the radius of the 80 acre well is only L1% greater than that 1
a 0 acre well. Also flow is not only affected by a pressure
differential, but by friction, and of course that ls affected by
velocity. When one computes the velocity of the lliquld flowing,
we find that we are advancing just few inches a day until we get
very close to the producing oll well.

Hence, with low veiocity you would normally assume that you
would be in the streamlined flow, and your friction would be ap- |
proaching zero. Those values have been computed both for an 80
acre spaced well and 0 acre spaced well with good characteristics

here, We find that to be the case, Again, may I state that it is

e

one of the unsolved problems of industry, and I have some quotatiohs

in my bag that if you would like for me to quots from I would be
glad to do that, but it is one that we will be faced with for some
time. It's an educationallproblem, But our experience, so forth,
leads us to conclude that thsre is no appreciable difference in
ultimate recovery on a L0 and an 80 acre, I mean two LiOts or one

80 acre tract,

Q Thank you. I believe that you have stated in your testif

mony that it is your belief that we have a gas cap in the Bisti Fipld?
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A That 1s correct.

Q@ Would you have aﬁy recommendation as to how those gas cap
wells should be produced?

A Yes., I think they should be permitted to produce at a
rate commensurate with the oll voidage for an oll well, incorporati
the limiting gas-o0il ratio,

Q Would 1t be your thought that [0 or even 80 acre gas well
in this area would not be a commercial well?

A Are you talking about a gas well?

Q Yes.,

A It would be non-commerclal,

Q Do you think that more acreage should be dedicated to the
gas well in this gas cap than an oll well?

A T do.

Q Let's dwell a moment on the 80 acre unit which I believe
you have requested. Am I correct in my understanding that you have
requested 80 acre units to run north and south the long ways, to
run north and south? A ©No, sir.

Q@ You have not requested that? | A No,

Q Do ybu have any opinion?

A I would prefer that the counsel make a statemsnt on that.
I believe he 1is more acquainted with the details of the content of
our application than I.

Q You have made no recommendatlons as to where the well

g
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should be located?

A Yes, we have made a recommendation. I think I misunder=
stood your queétion. Yes, I have made a recommendation, I stated
that the location of wells to be in diagonal L0!s within a Govern-
mental 160 acre tract and no closer than 330 feet from the lease
lines., There 1s no statement whether the tracts would run north
and south or east and west, but they can be fitted in 1like a puzzls
like 1ittle squares or little rectangles; the way some of the wellT
are gpaced, we will have to go north and south, and other ways east
and west., We have triled to leave it flexible to the discretion
of the operator for more flexible opsration.

Q It is your testimony that you could run them either way?

A Yes,

Q According to the situation? ‘ A Yes,

MR, PORTER: Anyons else have a question of the witness?
Mr, Cooley.

By MR. COOLEY:

Q@ Mr, Brinkley, you testified that you feel that the ultimate

recovery will be substantially the same on the 80 acre spacing,
as it would be with the two 110 acre wells?

A Correct.

Q Under what specific conditions did you recommend L0 acre
spacing?

A I did not recommend 4O acre spacing,

»
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Q I belisve you, in answer to counselts question, stated
on several occasions in the past you have recommended L0 acre
spacing.

A I beg your pardon, That was on another fileld. As I
further stated that each reservoir has to stand on its own merits,
and the spacing and various other‘things are dependent on the pecul-
iarities of that reservoir,

Q Thatts what I am getting at, what are the specific condia
tions that make 1t possible or impossible, advisable or inadvisablg
to space 40 or 80, in your opinion?

A Well, we had more sand,

Thicker sand?

Yes. One hundred feet of sand possibly.

That has no bearing on drainage; but economics?
Exactly.

What is another one?

& » O B> O

A That would be the important thing, the oil in place. Th
whole thing could be summed up as to the oil in place and recovereble
oil, if we had sufficient oil to justify a reasonable profit retur
to carry on exploitation and things like that, why'then of course
we do that. |

Q Then the simple underlying factor fior the recommendation
of 80 acres rather than 1,0 1s the economic factor?

A Yes, that is right.
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Q TYou feel it is not economical to drill }j0 acre wells

throughout the flield?

A TUnder a competitive situation it is hardly economical on
the 80, on the average conditions.

Q Would it be so, I think you continued to use the term
throughout this hearing, competitive conditions?

A Yes. |

Q That does not take into consideration fieldwide unitization
and secondary recoﬁery project, does it?

A That 1s correct.

Q@ And is it not contemplated by your company and the major
companies and possibly all the people in this pool, for this pool
to be operated effectively, there wlll have to be secondary recovepy?

A That is right. The salvation of the pool will be through
the secondary means, pressure maintenance with unitization.

Q Assuming we achieve this salvation, would it then be
economical to develop the wells on L0 acre spacing?

A No, sir. It might be eonomical, but -=- |

Q@ (Interrupting) You wouldn't make as much money?

A You wouldn't make as much money and it wouldnt't be prudsnt
operations to spend twice as much money to gain the profit. What
I am getting at 1s unnecessary wells are a waste, We can accompligh
the same thing on wider spacing.

Q Now, when a well 1s drilled inté a reservoir like this,
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isn't there immediately a low pressure area created which causes‘tﬂ
0il to drain toward the well bore and get your production?

A When 1t is produced, that 1s correct,

Q@ Is not this pressure a gradiation back off into the resey
volr back off into a point where the pressure 1ls that of the origiﬂ
8l reservoir pressure?

A The gradiation phenomenon?

Q‘ It is not a sharp drop, it is gradiation throughout on th
reservoir? A That is correct,

Q While you might have a thousand pounds, what was the inid
tial pressure of this reservoir?

A Probably of the order bf 1500.
When a well is immediately drilled, what does it drop toi
As it is produced, the pressure will drop.
What does it drop, say within a week, to make it produce

I cant't give you the precise answer.

L 0 O P O

Just a rough estimation, that is to point out the gradiat
factor, |
A I would just guess, produce a week might get five pounds
drop, ten pounds drop, just a guess.
Q This drop will be a gradiation down through the reservoin
A Correct.
Q As you go shead producing, what do you think that differs

tial would be between the pressure right at the well head and out

1 ©

Pon

ion

?

e
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away from the well, you dontt know, you don?!t believe one well will
drain this entire pool?

A Given enough time, yes.

Q If you drill a well right up in the middle of the 25 mild
lateral area, you think the pressure of this well would ultimately
drop even though that is the only well the pressure would drop
to abandonment pressure?

A Yes, it would ultimately drop to abandonment pressure.

Q Do you feel that the well, when it reaches the abandonment

pressure, do you feel you can go out to the other ends of the pool
and still drill a produecing oil well?

A We are getting into a hypothetical condition.

Q@ Well, letfs answer it then.

A Given sufficient time, it might take a century, the well

would drain the reservoir,

Q But this pressure gradiation goes off to practically orig-

inal reservolr pressure, would it not?

A The gradiation?

Q From abandonment at the well head to original well head
pressure at the extreme ends of the pool,

A No, I can't say that., You do get a pressure gradiation
at the well bore, It is not a sharp drop.

Q@ When you.abandoned your 80 acre well, dont!t you feel that

the pressures out at the periphery at the edge will be something
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in excess of abandonment pressure? A No.

Q At what point iIn the development of this well does the
pressure level off instead of grade off?

A You are kind of losing me,

Q You drilled a well and you had the pressure gradiatbn?

A Yes,

Q Low at the well head and high away from it?

A Yes.

Q@ At some place in your test, instead of grading off to a
higher pressure, somewhere away from the well, 1t levels off it is
abandonment pressure through the pool?

A No, you always have that, you just don!t have sufficient
pressure differentlal to produce the production of oil in economic
quantitles,

Q@ At the outer perimeter of your drainage arsa of your 80
acre well, you will have somewhat higher pressure than your --

A (Interrupting) That is correct.

Q Would there not be a larger periméfer of this well if it
were drilled on L0 instead of 80 since you have a shorter radius oy
your 40 acre dralnage, it would just be half would it not?

A No, on the contrary, you could have less oll remaining o3
80 acre spacing than on L0,

Q Let me ask my question again, see 1if you still want %o

answer it the same way, This is still a gradiation?
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Yeos.

It is lower and it?®s going out away from the well?
Yes. |
If it has to drain roughly 2,000 feet or more?

A thousand some,

Twenty-two hundred feet? A For an 80 acre?

L o o L o> L >

Yeos. A 1,070 feet.
Q Draining to the other end., If it drains 1,070 feet at
the 1,070 foot the pressure would be higher than 1t would at the

500 foot? A Yes.

Q With 1O acre wells, the outermost boundary of the drainage

areawould be the 500 foot?

A No, it would be 750 feet.

Q 750 feet? A Yes,

Q Nonetheless, it would be higher?

A Yes,

Q On the 80 than the 4O0?

A Yes,

Q You would get more recovery on l0 acres than 80¢%

A No,

Q Would you care to explain in reference to your Exhibit

No. 12, 1t seems to be another enigma, maybe you can solve this onf
for me. I believe you testified that the No. l and No., 6 wells,

these are referred to as wells outlined in red, and you referred t

24
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them as your interference wells? A Yes.

Q Your 6 and l} wells are in what you referred to as in the
superior sand? A Yes.

Q@ The L and 6 were produced intermittently or just once?

A Esch of them produced roughly a thousand barrels some ti*e
during that year pericd.

Q And neither the C=18 nor the C-2 was produced at any time?

A That is correct,

Q Can you tell me why the C-18 and C-2, which are in the
inferior sand, I believe you testified?

A Thatts right,

Q Were less permeable and less porous, why did they get more
pressure drop than the 4%

A They had more interference.,

Q Was it a timezperiod?

A No, they had more interference,

Q Isnt®t that another enigma that an area with less permeabll-
ity and 1less borosity would show more interference than it would ipn
an area of high permeability and high porosity?

A Interference can be any magnitude, if's a matter of degrpe.
" Al11 I can say is that they suffered more interférence.

Q Wouldntt it logically be the other way, that in the good
permeability and good porosity you would get a bigger draw down?

A Not at all. No. Not at all, just the reverse of what ypu ar
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thinking.,.

Q Well, I could be very well mistaken, it would seem to me|
that the draw down would be greater In this high permeasbility area,

A No. For the same quantity of oil it would be opposite tg
what you say.

(Discussion off the record.)
MR. PORTER: Letts go back on the record, Mr, Coolsy.

Q I believe you testified in answer to a question on cross
examination a short while ago, that your recommendation, or the
advisability of 80 acre spacing in this pool, would be directly
dependent on the injectlvity of your injection wells in this pool?

A Yes, the injsesctlon well would have to qualify for the
wider spacing.

Q@ Are you prepared to state unqualifiedly at this time thatp
the injectivity of the wells in the Bisti-Lower Gallup 0il Pool ar?
adaptable to 80 acre spacing? A Yes, they are,

MR, COOLEY: Thatts all,

MR, SULLIVAN: Mr. Cheirman, my name is Sullivan, represfnt-

ing British American 0il Producing Company.

By MR, SULLIVAN:

Q Mr., Cooley was questioning you a moment ago with regard fto

the reasons why the two wells in what you have referred to as the
Inferior sand area, did not have as great a pressure dropas the

two wells in the superior sand area?
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A You have them reversed,

Q@ Very well, Would a simple'explanation of that be the fadt
that the wells in the area of the inferior sand simply had lesser
area from which to rebuilld the pressure while shutin?

A You can'!t give, in my opinion, you canftt give a simple eﬁ-
planation like that because what we measure is the compounding
effects of not only reservoir depletion, but interference from offdet
wells which we cannot precisely define, All we measure is the com-
posite effect,

Q I thought perhaps there might be a simple or slementary
answer to thils enigma, 1 was puzzled also during Mr, Setht's cross
examination of you, Mr, Brinkley, about thls factor, With.regard
to the quantity of LPG products necessary to carry out a successful
flood program == A Yss,

Q Assume that your pilot program there proves to bs succesg=-
ful to a practicable degree, A Yes,

Q Assume that the well spacing in the fleld stays on an 80
acre basis, would you not be able to carry out your missible slug
program with about the same quantity of LPG products on an 80'acre
spacing that would be required if the field were developed on L0
acre spacing?

A Comparing an 80 tract with two L10 acre tracts?

Q Yes., A Correct,

Q Then, 1in other words, with an 80 acre spacing as compared
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with L0 acre sbacing, at least you would make a greater or more
efficient use of your LPG products iIn sweeping through the field?

A Precisely. ’

MR, PORTER: Anyone else have a question of the witness?
The witness may be excused.

(Witness excused.)

I belleve itts gpparent that this case will not be conclude
today at least during daylight hours. There are some parties who
entered an appsarance this morning who have indicated that they
cannot be here beyond today and would llke to make a statement, so
we wlill entertain those étatements at thlis time, and if you have a
copy of the statement written out, I would appreciate it if you
would leave it with the reporter,

MR, MALONE: I thought maybe in view of the time, if we
might not be able to file written statements, say withlin a ten-
day period, |

MR, PORTER: In lieu of the oral statements, the written
statements from the interested partilies will be acceptable within a
period of ten days.

MR, MALONE: May I be certain that Gulf?s Exhlbit 1 1is
admitted in evidence? It was identified but not offered.

MR, PORTER: Without objection, Gulfts Exhibit No. 1
will be received,

(Discussion off the record.)
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MR, PORTER: Will the next wltness come forward, whoever
that may be? Is that all of your witnesses?

MR. ERREBO: That concludes the gpplicant'!s case.

MR, BUSHNELL: Did I understand correctly the conclusion
of this discussion that statements may be mailed in and that those

statements wlll be incorporated in this record?

MR, PORTER: They will be put in ths record, yes, sir, withe

in ten days.

MR., SETH: We are prepared to proceed, 1f the Commission
would like, I was just hesitating, I thought some}of the other
people would like to put on some other witnesses.

MR, PORTER: Before proceeding with any further testimony
I would like to make a brief amnouncement., This hearing will not
continue in this auditorium in the morning. We have arranged to
meet in the Highway Commission Bullding on Cerrillos Road. We will
take asbout a five minute break.

(Recess,)

MR, PORTER: The meeting will come to order, Mr, Seth,
will you proceed with your first witness, please?

DONALD R, LINDSAY

called as a witness, having been flrst duly sworn, testified as
follows:

DIRECT EXAMINATION

By MR, SETH:
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Would you state your name, please?
Donald R, Lindsay.

Were you sworn earlier durlng the course of this hearing

s> O P O

Yes, I was.

Q Would you state briefly your sducational qualifications,
your experience?

A I received the degree of Bachelor of Science and Mechanidal
Engineer from Stanford University in 19,8, and degree of Master
of Arts in Geology from the University of California at Los Angeled
in 1952,

+ Q@ What has been your experience and by whom have you been
employeed?

A I have been employed by Shell 0il Compahy for the past six
years in the capsascity of exploitation engineer.

Q Have you made a study and are you familiar with the geolqgy
in the Bisti Pool? A Yes, I am,

MR, SETH: May he testify as a geologist?
MR, PORTER: He may. His qualifications are accepted.

Q Now, have you made a structure contour map of the Bisti
Field?

I have, That 1s Exhibit No. 1.
Would you point it oubt, please?

Yos.

L O >

Would you please state to the Commission what it shows,
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Mr, Lindsay?

A This is a structure contour map on the top of the Gallup
formation, The map includes the western two-thirds of Range 11
West, Township 25 North, and the eastern five-sixths of Range 12
West, Tounship 25 North, San Juan County, New Mexico. This is a
portion of the Bisti Field and is located about In the central
part of the field. The map shows the property lines within this
area and the locations of the wells which have been drilled
within the boundaries of the map.

Contours which have been drawn with respectAto sea level at
a contour interval of twenty foot show a northerly dip of about
eighty feet to the mile., This map has been submitted at this time
primarily to show the geographical locations of some forthcoming
exhlibits., We have indicated with red arrows Shell Carson No, 1 an
Shell Carson 33-2l;, whiech are located in Section 2L, Range 12
West, Township 25 North. These wells were cored through the pro-
ductive portion of the Gallup formetion, and on this map we also
show the lines of Séction A=B, C-D and E-F which will be referred
to later in the testimony.

Q Now, would you proceed to your next exhibit, you have a
stratigraphic section, do you not? A Yes.

Q Wel!ll refer to this as EXhibit No. 2.

A Yes,

Q Was this prepared under your supervision and direstion?
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A Yes, it was,

Q@ Wonld you please describe what it shows?

A This section illustrates the subsurfacevdata which we
obtained from Shell Carson No. 1 and shell Carson 33-2L, which wers
cored through the Gallup formation, The wells are located about
2950 feet apart, slightly more than a half mile, and are shown at
a vertical scale of four feet to the inch., They are hung on a
datum of electric log marker GC which occurs at the top of the
uppermost oil productive sand in the field. |

Q The following information 1s provided for each well: Thd
self potential and resistivity curves have been traced from the
electric log. We show with heavy black lines the interval in
each well which exhibits microlog separation. Porosity values
are shown with open circles and have been connected with lines to
show a porosity profile for each well, The porosity scale on the
chart 1s zero to fiftsen percént, and those values which are more
than ten percent have been shaded with green,

We show permeablility values with solid circles, which have
also been connected in thls case to show a permeability profile
for each well, and the scale for permeability is a logarithmic
scale from one-tenth of a millidarcy or less to a hundred milli-
darcies, and we have shaded each portion of each well showing more
than one millidarcy in red.

The chart shows correlation lines between the wells which
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connect correlative electric log markers in the two wells.

Thése markers are identified as used by Shell, from top to bottom,
GC, GD, GE, GF and GG, Two intervals contain the majority of
permeable sands which supply most of the production from the field.
The upper one is between marker GC and GD, and I*ll refer to that
as the GC sand. This 1s the same Interval as waé discussed by
Sunray witnesses as the best sand, the one that was referred to as
essentially a sand bar deposit,

The lower sands are between marker GD and GE and I will refg
to this interval as the GD sands, This chart represents the dif-
ferences in the location of permeable sands in various wells in the
field. For example, in Shell Carson Unit No, 1, the GC sands ex-

hibit very favorable reservoir characteristics. There is conslder-

able microlog pay permeables ranging up to one hundred millidarcie%,

and the porosities are generally of ten to fifteen range. In the
GD interval there is virtually no sand, the section appears to be

almost entirely at this time impsermeable silt zons.

Carson 33-2l;, the converse is true, The GC interval has al4

most entirely silted out, there 1s only a short interval showing
microlog separation., On the other hand, the GD sands in this

well possess favorable reservolr characteristics inasmuch as they
have permeabllity characteristics which range up to over a hundred
millidarcies, and have about ten feet of net microlog pay. This

section, I think, illustrates the fact that sands in the Gallup

r
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formation are not continuous and that permeability sands within
the Gallup occur at different stratigraphic positions in different

wells in the fileld.

Q Now, would you tell the Commission the source of the datal

that appears on this Exhibit No. 27

A This chart contains data which were obtained from electri
logs, micrologs and core information, core analysis,

Q Now, would you say that the variation in permeability in
each of those sections is great or is in small or how would you
care to deseribe 1t?

A I would say that these sands in the Gallup formation in
Bisti Fleld are characterized by a very wide range of porosity and
permeability values.,

Q You would say then that they were greater than you would
ordinarily expect in a sand reservoir or that are usually encounten
in a sand reservoir?

A They are greater than any I have seen in sand reservoirs
prior to this.

Q@ Now, does this section also represent the wide variation
from well to well? What is the distance between those two wells?

A The distance is a 1little over a hdlf g mile,

Q What other conclusion do you draw from Exhibit No. 2,
if any?

A I would say that the petrophysical data and the core
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anglysis data that we have from these wells indlicates a considerablle
amount of discontinuity in the permeable sands between thsese

wells, The sands which show microlog pay are separated by inter=-
vals of very dense silt stone and tightly cemented sandstone, which
I would say would be impermeable to the passage of oll,

Q@ This section, would you say this is consistent with or
confirms the microlog surveys which you have used and will use in
the subsequent exhibits?

A I think that this section 1llustrates a remarkable cor-
respondence between microlog pay and porosity and permeabllity
values. This is in each case where we have core data available
where we have microlog separation, we also have corréspondingly
high values of porosity and permeability, and where we do not have
microlog separation in other portions of the well, we have fairly
consistently low values of porosity and permeability.

Q Would you explain, please, what 1s microlog separation and
how useful is the data obtained?

A Well, the microlog is an instrument for detecting the
presence of mud cake in the well bore and that 1s produced
when the li;uid portions, the liquid phase of the drilling fluid
filters into the formation and deposits a mud cake., It is thus an
indication of permsable sand and also a porous sand,

Q@ Do you consider it a good or reliable indication?

A I think it is a very reliable source of information in tHhe
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Bisti Field, and I believe that most of the opsrators in the Bisti
Field eveluate it because virtually all the operators in the Bisti
Field run micrologs in their wells.

Q@ Could you say whether or not these two wells are pretty
much typical of what you find in the field as far as a unit?

A I would say that no one well is typical of what you find
in the Bisti Field because there are such extreme variations from
well to well. However, I think that these wells are fairly rep-
resentative of what you would find in an average well.

Q@ Now, have you prepared an isopach map from the data you
collected? Would you point out again on your contour map the
location of the stratigraphic section again?

A The stratigraphic section shows these two wells, Carson
No. 1 and 33-2l.

Q Go ghead with the isopach.

A ExhibitvNo. 3 is an isopach map of the net microlog pay
in the Bistl Field, That is the portion of the Bisti Field which
is included by the map, and the BExhibit 3 includes the same area
as 1s covered by Exhibit No, 1. The map illustrates the distri-
bution of net microlog pay in the Gallup sands by the use of isopa¢h
lines drawn to an isopach interval of five feet,

Q@ What do you mean by that, what is an isopach Interval of
five feet?

A Isopach line connects points of equal thickness of net
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microlog pay. For example, a closed curved line labelled 20 feet

situated in Section 20 of Range 11 West, Township 25 North, means

that every point on that line represents a location where approximT

ately twenty feet of net microlog pay would be encountered in a
well, and since the values decreased away from that, this implles
that a well within the closed line would probably encounter more
than twenty feet of net pay.

Q@ When you say twenty feet, referring back to Exhibit 2,
would that be the total of the black, what you labeled there in-
black? A Yes, it would,

Q Regardless of where 1t occurs vertically?

A The map does not represent one large continuous sand body,

but it is actually a composite map of the sum totals of many
streaks of thinner pay.

For example, in Carson 33-2l, there are intervals of 5 feet
3 feet and 1 foot and half a foof, another half a foot, which adds
up to 10 feet of net microlog pay, and those several lntervals are

combined, that gives you the 10 foot isopach value on the map.

@ That means just the total at that point, there could be &

large number of stringers, is that correct?

A Thatt's right., Actually the map illustrates that there are

considerable variations in net microlog pay thickness through the
field. For example, in the upper portion of Sectlon 1% In Range 1

West, 25 North, there is a region of twenty feet of net microlog

N\J
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pay and less than half a mile there is a region of five feet which
to me i1llustrates a very rapid change in the sedimentary character-

istlcs from one region to the other,

Q@ Do you have any further comments on the isopach Exhibit 3%

4

A Not now,

Q Would you go ahead to your cross eections, please?

A We have constructed two sections which were selected in 3
relatively densely drilled area, Section AB, which is Exhibit
No. i, which is located in Sections 10, 15, and 16, Range 12 West
and Township 25 North. The well shown on this section are from
southwest to northeast E1l Paso Kelley State 8. State 3, Shell
Government 12-15, Shell Government 21-15, Shell Government 3l=10
and Shell Government [13-10: vThe wells are ranged vertically with
respect to sea level as a datum end are shown at proper relativs
horizontal positions according to the scale of the section, and thd
wells are an average of about 1800 feet apart.

Agaln we have shown with correlation lines, the correlative
electric markers from well to well as we did on Exhibit No. 2.
We have mads schematic and Interpretive correlations of net micro-
log pay from well to well.

We have indicated‘these intervals In green on each section.
These correlations indicate the changes from well to well in the
stratigraphic location of the interval, showing microlog pay.

In other words, they show that the permeability sands, the most
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permeable sands in the Bisti Field are irregular and discontinuous.
For example, in Shell Government 3L=-10 the GC sand has a considerabl
microlog pay thickness which rapidly pinches out to the southwest,
and is gone by the time Shell Government 12-15 is reached. This
well éxhibits no microlog pay in the GC sand.

Continuing in a southwesterly direction, El Paso Kelley Sta¥
3 does have some microlog pay in it, and this I interpret as a
discontinuity in-the permeable sand in the GC interval iIn this
portion of the field. The degree of discontinuity of these sands ]
fairly well controled, suggests to me that there is probably
a much greater degree of discontinuity and lenticularity of sands

and permeable sands than we can possible know about,

These correlations have been made in as simple and continuoys

a manner as possible, and probably denser well control would re-
veal a much greater degree of discontinuity and lenticularity that

can now be demonstrated.

‘ Q You consider that a reasonable interpretation of the datq?

A I would conslder it a reasonable interpretation of the

data available,

Q@ Of course, between wells, where it is noncontinuous, those

could be terminated, but you dontt know where they terminate?
A We dont't know exactly where they terminate. No one knowé

that.

S

e

s

Q@ There could be certainly some variation from what you haye
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shown there?

A Yeé, there could be, but I think that it 1is correct in
principle. This also, I think, is suggestive of the fact there
may be other permeable sand streaks existing between the wells
which are on this particular section, which are not penetrated by
any well., For example, in the GE sands in Shell Government 12-15,
there is good miorolog»development in the GE sands which is not
pressent in either El Paso Skelley State C or Shell Government
2315 to the southwest and northeast. It seems to me very likely
that had by éhance these wells been spaced at the alternate posi-
tions at which they are, this sand may have been missed completely
or it may just have been penetrated on the edgs. At least it may
have been inadequately penetrated by these wells,

Q@ Then itt*s possible then for wells on relatively wide
spacing to miss these stringers entirely, is that correct?

A I believe that is true,

Q Are the chances of encountering them greater by reason
of a number df wells than are drilled?

A Yes, they are greater. Inclidently, I would like to say
also that it is not to be inferred from these sectlions that we beli
that the only production from the field is from these permeable
streaks of sand and, contrary, we know that we obtain some producti
from the remainder of the sands where they are oil saturated, but

that the permeability is so low in these sands that we feel that

eve

on
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wells completed in those sands without microlog pay alone would be

very poor producers. In attempting to define the 1limits of the fig
we completed Shell Carson No, 2 in Section 25, which did not
exhibit any miecrolog pay at all. Although it did have, according
to the electric log, some SP development, and therefore it did con-
tain a sandy interval that well was completed for only an allowable
of 21 barrels a day and has declined from that,

Q On your Exhibit No. L you have shown perforations, have
you not, in addition to the microlog?

A Yes, I did., That 1llustratés, I think, the perforated
interval does not show microlog pay because we have obtained
»enough oil from the intervals.

Q Now, Exhibit It is the cross section across the narrow
dimension of the field, is that right?

A Exhibit I is a southwest northeast cross section which ig
across the main trend of the Gallup sand.

Q Do you have another cross section longitudinally?

A Yes, Exhibit No. 5.

MR. PORTER:. The hearing will be recessed until tomorrow

morning at nine otclock when we will reconvene in the Auditorium o

M

the State Highway Commission Bullding on Cerrillos Road.
Mr. Seth, could you have your exhibits posted there at nine
otclock?

MR, SETH: Yes,

1d,
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[Fhereupon, the hearing was recessed until 53100 A, ¥, on
Friday, September 20, 1457.)
XX XXXEXXZXX
(Whereupon, on Friday, Jeptember 20, 1957, ths hearing was
poubinued in the Auditorius of tie Htate Highway Coomission Dullde
ing on Cerrillos Road in Banta Fe, Hew Maxlcoo.
¥, PORTEHR; The meeting will eome to order, plesse.

would like to anncunce that the dovernor has said he will bhe 2 1little

w

late on account of some previcus copmitmanta. He will be here late:

iz ths morning. We will repume Case 1308, Hr. Seth, would you ¢ons

L

timue with your witness, pledso?

L Fr, Lindsay, when we cencluded yesterday, vou had tastifia#
guncerning the oross ssotion Ixhibdt 4, I believe. Would you mind
poing wp to the exhibits, pleass, and indicate again where Exhibit
L i3 loeatad, the cross section Sxbibit 4 on vour gontour map tharel

A ixhibit He. 4 iz oross seetion Al which is loocsted in
portions of dsction 10, 15, 16 in Range 12 West and Township 25
Nsrth. It has bsen drawn in & aouthwest, northsast direction, and

tharalfors is across the trend of the sands.

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED

GENERAL LAW REPORTERS

ALBUQUERQUE NEW MEXxICo
3-6691 5-9546




portion—of —the field?
A Yas, ixhibit o, 5 is a longitudinal section CD which is
lceatad in portions of Sestions 9, 15 and 16 in Range 12 West,
Towmship 25 Horth.
G Would you point it out on thare sc we can ses where 1t ig?
4 {Indicating.)

% Okay.
A This Jongitudinal sestion inciuvdes the following wellz,

Amevada Joan White 2, Amerads Jean Whits 1, Phillips Hayre i'=3,

51 Pamse Kelly Stave 1, Shell Oovermment 12-1% and Shell Coverument
23-15. Thig sectlion has bean constructed ainmilarly to the eruss
Ee The following inlormation is provided for each well,
a tracing of the 3F and resistivity curves on the electric log,
the interval showing micrelos pay bhas bean shown with & hefvy black

ling and perforations and completion dats are shown whers applica-

ahle. Simlilarly to section A, I kave made eorrelations of ﬂieroia&

pay intervals from well to well, Again, we find that the per-
eaable sands ag indicated by the miorelop occur at diffsrent
stratigraphic positiens in different wells. In comparing the longi
tudinal section with the oruoes ssotion we can see that the asands
are somewhat mors persistant down the Jallup sand ag compared with
across it, but again we [ind that the sands occur in discontimucus

streaks.
That is the peruesble sands, for example, in the laft four well

k

L.
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Sovernnent 12«15 io sulfielant pertesbility to exhibit mierclos
separation, &»d that they agaln rusums o the southesst appesrisg
in Govermmant 23-15, The UL gpands londicate an opposite trond in
that thay arc well developed as 3 series of pormeable sands in

the southesstern part of the section and gre

ing laterally inte ailt etonss and tightly cemented sind sboes

toward the northwest and sprarentiy bvegin to resuns developsent at

tae nortiwestern snd of the sastion in Amereda Joan Yhite, 2,

W Tou solored this 2xhibit 5 in oresnh on the hasis of the
clercleog sepRraticn, is that coresoti

A That ls correct. T bave ghoawt in green only these portis

of the asction which I fnterpret 1o e parpeabls sands, porveabl

grongh o exhidbit slarolosr soparabion, and again this section i npt

mgant to ilmply that the ramﬁﬁziw ol the Gallup sends are not olle
Tearing, and it does not Luply thid thuoy are not produstive of oil
Cartainly we have sean that we &0 gat some production from thes,
and thersfore wo perforats ths “allup sands vherever they arc olle
togring and wharever Shey shww B developmsnt on the slectric 1o

I think that we can supect thoss tighter sands to contriluty
produetion throughout tha 1.0s of the Tlald meinly through sdorae

dot

of il flow, those sands lote the adjecwnt perveabls struls

and thonce through thoss wor 7permeable paths to the well burs.

dually pinch wut, gredf

kL

18

¥
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davelopment of the more parmosble

4 Whdeh thﬁﬁgiﬁ your spinion, move welle would be pralerablp
rather tuar lewer?

& T would say that the more wells we drill in this fleld
tha wore of these discomtiious sands we will drein. I feel quite
cortain in my opinton wells on B0 acre spacing will miae & guod
dgal of the permeable sands Ln the fleld, and that wells on wiich

cloger gpacing, I would say thal wells oHn one acre spaclng or aven

Lo

o wells Go an acre would still prolaily miss some of the msal
sand Stringers.
G Gow, Sxhibit 5, s Sxhibit 4, you bave colored 1t oz tae

wasls of a ntorvretation, have you mot, that's penorally

accapted Ly geclopletal

4 Asg I mentioned sariisr, T thizk that the microloz is a very
affactive tool for detesetins pevmeables sands in these welles whars
ws dontt have core dats&. - thiok if you will run your little aye
up and down these wells shosm on Sxhidit 2, that at least you can't
halp but be impressed Ly the gessral core of microlog pay with
intervals showing hipgh porosity ard nlgh permeability.

7, Hew, 1 was thinking tabe thds first nierolog secticn iu
shell Covermment 2315, you colored thst and 1t is finally pisched

sut bafare reaching 12«157 & That is correct.
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g 4 6]
A I think eo, to be sunsistent I was not able to show ploros
lag pay going through Shell Covermmment 10-15 in the OO sand bocsusy
thare 18 no atcrolog sopArElion LoheYe.

§ Put it was in 23«15; pot in 12-19, so we assume that it
gtompad somswhare in betweeu. How, eumotly where wo don't ko,
&e wa?

A Mo, that is an interpretive prollem.

4 Tou séw the applissatts wxhitics as far as the cross
section soucarped the lowse sunds, do “hoge sxhibits actuslly shww

sone discentinuity alse?

A Ves, On ssamingtisn of the longltudinal sevtion, I
notlend that in the lowar sernds which we relerrad Lo 83 the OO
saswiz, there wars dipeortinuisies apparent on that seotion whloh 2
did met bear breught sut fo cestizoaf.

G low, would you oxpect in thig longitudinal sestion for th 6
stringers to be longer than you would in Dahibit fo, 4 which 18 ap
~pose the section, and i thal iz the came, would you axpisln why
Lnat coourel

& 1 would axpect the cermeable sands to be more oo Lneng

and longer in the longitudical section than I would iz ths cruss

soctisn xinge the longmitudine! section is drawn parallel with

ilup sand in the bisti Flsld.
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sand 18 2 sand bar type depoglt which was deposited in falriy

shallow weter, and thét the sands are boest developed in the vielnigy

of the core of the central prt of the Har, and that they pinch @

away from the bar in bosh directions.

§ %ell us & little bit 2ere aboud this deposition, was it aﬁ{.

a baach or how?

&
P

ghars sand dbar, probably in vary siallow water vory posaibly, in
fast, very probably during osost ol its depoaltion, 1 would say
LAt the sand Lar wes withis wave hase and thoerefore sulfered coge

slderablie disturbance by the adtlon of waves whils the sedimsnis

Yo bulieve that she Jallup stuxis ware deposited as an ofT

+

wore belng deposited, and that it wes nrobably deposited on @ fairly

fiat sei Lottom wit!: very low B100%.
% Do you have &ny other cogmmots concerning Sxhibits 4L o 3
A 7 think that for the poment I avs gald what I weoted
to about tham.
% Do you have soma Durther data on ths detailed situstiosn
in the well bores? & Yes, I do.
4 Would you tell us DMirst 2 1ittls sbout the coring and *wv#
you bandled the coran?
A Wo hatve vored te dnte thres walls through the Galluy ssnd

e attempted to core conmtinususly Shrough the productive portian

3

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE. NEw MEXicao
3-6691 5.9546




i7i

“xhibit § is & photoy

1 of & portion of the continmuous

gore vaken An Carson 33-24, andd 1n the axhibit the core extonds

Prom the depth of 4897 to 4911, asd this portian of the Sallup mf

iz within the productive 40 sons ia this well,

g fould you point the well oubl on the map aud on the stratiy

ayaphlic sectlion?
A The wall 18 locatod in Section 24, Range 12 West is Uowne
ahiip 25 Forth. Tha portlous whichk are a@hown on the photogreaph

i in 4853 te 4511, about in thers,

L hat 18 the entire photograph covers that portion, doss g7

A& That is corraci,
2 Do you eonsider that falrly ropresentative section of a

core and of the wells that were cored?

A Yem, I do. I have suanined the cores fron Jarson lo. 1 gnd

Larscn 33-25 and in both of thoge ocsres [ find

conditiong alniiax
to Bhis throughout the Galiup in hoth welle. The gores I Lhink

sxhibit very typically the absencs of smooth, gven hedding planas

and axhibit the digpburio

sant this photograph 1 would liks to
nroduce cure ssxplss frow thie fotarwald,

£ Yam  &s ousn BEve thees tharg?

& Yag, dv you h@ve theE timpre

& I regret that I den't have several coples of thoss, ‘e

godimortary structure which are &Mﬁ#r-
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by the leflt red arTows she photooraph respectively. (hess

sarcioiar ammeies show S8t W ipteryrst to b & resmdt ol P~

r of the godimerts by marine orjanlmng, rogulting in very
s prggular pods and tube lenwss i permesble sand, which are cluse

casoriatad with vary tigst, vizhily sedimented sand stonss, and
i think axemplify the llnited countimity of the permeabllity i~
onogs Smnds on & gloroscople soaly,

VA

axhibits @ and 10 are oo SpLes - Cargon Unit o <

rop which T do not héive & photograph present. sxhibit § s Do
the o0 some iv this well. It was taken from the irtervel L8978 to
Gh, and Dahiblt 16 is fres 1364,  achikit No. & is from the GO sansl
s ehis well @nd it alse sdbibite wery lrreguler asd disturiec
vadding, and Taibit 10 48 Dran the lower portion of the &l
sand bolow the 50 sand, and (hig is an ousmple ol 4 core webik i

sxhibita 57 develowsmsnt an Lhe elodtrie log, but no miorelss separ

by

rinme Andigein I bsileve thut the evidence af &is&w&uﬁc@ = uodding

sianes is mxirage.

T would cenciuds Drom mmination of sores and the coros thgl

x

© nmvs seen in the Sieti Piald, that the permeable paths 415 thess

annds &ra vary mm, vory tortursus aod very, very limited

L Now, there was sous testimony yoptamrday Soncemming sUms

A8 WALLS I Lh® Arwde b fow
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A ¥othing at the prasant.

Q@ Do you have an exhibit prepared ahowing the relative lo-
cation of the gas wells to the oil wells?

A Yes, Exhibit Ho. 11 1s a presentation chart showlng the

that we have studied., Tt ig referred to as Penatration Chart uF
and extends {rom the ekstern portion of Range 12 West, Townaship 25
lgrth, to the sastern portion of Hange 11 West, Township 235 Horth,
and includes the following wells: Shell Carson ¥e., 2, Shell Carson
24, Shall Carson ¥Ko. i. La#t m2 start thls order over again. Shell
Carson to, 2, Shell Carson 33-24, Shell Carson 1, Shell Carson &,
Gulf Gle-Ha~Nup~Eah ¥No., 1, Sunray Es-Ea-Hel~Z-Wood 2, Sunray or
Anderson Frichard To 3ah 1, and Anderson Prichard Harcld Begay 1.
These wells are not spaced at thelr respective relative distances,
Tut the total distance from the laft well to the right well is aix
milas, approximately. They are, however, ranged vertically witlh
respect to sea level, On ths seetion we have colored with red
opposita the perforation intsrvals, those wells which produce gas,
land with green those wells which produce oil. The significance of
this is that ges wells have been completed in the fisld at comparabl
land even lower structural pesitions to oil wells in the Callup

{formation.

As an example, Cull Lle-ha~Rup~'@h WO, | wAs Comploted with an
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Shall Carson 33-24 to the wast is 21 feet structurally higher than
the other well, and completed for an initial flowing production of
173 barrels a day of oil, the O0F of 620, which is about in the

averare range for the fisld, The westernmost well, Shell larson 2
vas completed at A& structural slevation &L feet higher than lle-iia«
Jup-tah Ho. 1 and as pointad oul previocusly in the testimony, thias

well dogs not have microlop pay, but does have 3F development,
and was completed for an initial vroduction 21 barrels a day of
#11 with 8 very swall amount of zas.

I would conclude from this situation that the existencs of
zas welis down structure from oil wells in the reservoir of this
type and an unfaulted ressrvoir, that there must be some sort of
discontinuity in the sediments thamselves. 1 can arrive at no
other c¢onclusion at the present,

4 You agres, deo you not, generally with the dip of the field
ag testified to by the preponents? 4 1T do.

% Y¥as this sxistence of the gas referred to by the proponants
a9 2 gas cap, is thias the same matter you are refarring o now?

A 1 believe these gas wells were referred te by thes pro-
pornants of 20 scre specing as being in a gas cap,

L Do vou have any {urther cenclusiona or statemants you
would like to make, ¥r. Lindsay?

A Tez., 1 would like to briefly sumarisze the rasults of ny
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revedl that the permesble suxis are irvegularly distributed sad

of variabls thickness throughout the field. Crvess zection aud
longitudinal sections, wuth whilch ghow detfiled correlation of
mdzrelog pay intervales, reveal {(hat the perssgble sands ere losabed
in @iffarent stratisrepnlc pusitions Oroxm wall to waell, and that
thay are discontinuous and greds latarsily inbs tight silt stone

and tigmtly camanted sand gbotsssn.

Correlatien of core Jata Lotwesn cortinuouaely cored wellis

Biso roved) with core analiysis data that the parmeable sands are

Eun

varialbde in thalr stratizrepids positioen mnd $hat there Lo & woery

wiis range of porcsity and suresatllity within the Gallup sgnd 5@3#&&’3’9

Sxmpdration of cores fwdicatas that ths Sallwp

s 3re Dot
evenly edded, but that bhey wedtdt ovidence of severs disturiands
duriny depomition, with the romult that permeability paths arc vasy

irregular oo & GEall sosle &8 weils on & large scals. Produotlos

saxsallies ocour ip ths soutlsastern part of the [ald whers ae

2 - v e sl ol &%
walls have Laeh comploted down Zirusturs from oll welle, whioch %4

ne is virtually positive svidescs of dlesontinuity in the m@amﬁm
indgmuch &6 every avenus of Investigtion has ladicated that the
Mllup le & vory bhetergenocus vesgarvelr, the possdlility tims the
Fiald can ke afficiamtly dealned o & gpaeing as wids &3 &0 suren

agpeare to e to bo very wdikely.  And thet i drdiliing 1 ot
S s % ; 2 :
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i Eow 1f 1 may Just make & statement, and the data you have
sresentad concerns & large sogment of the fleld, but is 1t, in youn
spinfon, fairly represcestative of the sntire area?
A 1 think that it was brought out Ly the proponemts of U
acre spacing that the field is fairly, conditions in ths fisld are

fairly continuous from one and to the other, arnd I feal that ocur

approach of sampling about & third of the fleld 1s what we have dune

an & very detaliled exanivation has revssled & good dedl more than
a vary troad view of the lield as & whole. 1 do fsel that our
sarpling s &dequate and representative of the {laid as 8 whols.
MR, 55TH: Thatt's all the direct we have. We would likae to
move the admission of exhiblvs, Shell uxhibits 1 through 11 at
this time, if the Cammission nlekse,
38, PORTERSY If no oblections, the exhibits wiil hs &d-

ritted in tha record. Does anyone have & question of ¥r. Lindsay?

re Gampball.

4 Hre. Lindsay, I believe you stated that you had bLeen apm-
sloyed by 3hell O11 dompany fov six years?

A {Lorrect.

% As explolitation emglineqr? A Dorract,
£
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atout fifteen months of that were in the Hocky Mountains in oil

heve encountarad and studled generslly iz the State of Cglifernie?

- e -
i Where nas most of your work been done?

A Fost of 1t has been in California in sand stone raservoirs.

fields in Utah, I have to qualify that, it was a dry hole.
4 {Intarrupting] I congider that sxperience -« Feg your
rdon,
A A1l right, I'm through.
% Do you feel that ths sands that are encountered in this

particular reservoir are reascnably comparable with those that you

A 1 would say that these ars not trypical of the sand stons
regervoirs in California, Although I believe that ocur method of
ravlogicsl investigation would apply in eithar czas.

4 lent't it not generally true that the sands encountarsd (o
tha area in which you have worked have contained consideratly gra&t#r
pry and net pay thar thess sands? 5 Thatts truas,

{ Boes that not, in your opinicn, nave gome hesring upon the
density with which you develop thaesgy resarvolirs, or raecommend to yaﬁr
management that they be developed? % Yes, it does.

4 Vow, ¥r. Lindsay, you have stated that you have taken vour
informatior &8 to these wells from & certain srea of the resgervoir

which you agrees is of approxizately the lateral axtant that the
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A Tus.

 dow many weils havs vou actualiy studled in that aroaly
& 1 would say AppTOR ==
wn, SEVH:  {Intersupting: What de you mean srudiady

A LRCuse ME,

o7 masn which one havy you eunducted detalisd zeclogical
gtudies on,all of than in The B0ed, 211 of tham in the flsld, or
Hioar mEny?

4 I would gay approximstoly twenty-five to shirty.

¢ row many wells have bsen driliad 17 this raservoir zo far]

A I don' have the count.

 IF wou have studdsd oaly the weils, twanty-Livs or thirty

wolls in this ares, hew san you sake the statement that they ars

-y

ralrly representative of ali the walls in the area in the resarvoeip?

4 I pelieve that portiss of the tostimony which was bLrourhy
out by the proponsnts of 0 aere gpacing in whilch It was statou
that tha reaservoly sonditiocng are, awmd ganlogloal comiitions are

fairiy uniforn throughout $hw Meide

o

2 Do you belleve thab It

w

twanty to twanty-five uiles in langth with 134 wells, to geclogid
gtudy twenty-four or twenty-{ive of the wells?

) o gk 1 TE gencs
A I think it is an adequats sapling =8 the filald. 10 you

@n you Snigt be

s an adoguate study of 2 vosaryolr
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g 3 :‘w\wﬁ 5
o Ivm asklng you to satisfy e at least that your contlus
atons with regard to this entire reservelir which we are studylng

here, your conclusions are nrodlionted upon an adequate sapiing of

vy rassryolr. Dow, you hgve indieated that you DHABe your oene

.1

clupions as to the lack of unifvrsity iz thie reservelr principally
yman the study of sderelog sephrretiont a

T exink that is one of our most powerful tools.

e

L
4

¢ am I correct that is whal you are uslng principaily
4 P, we have used the alsotric ioz, mierolop and core data
ae araduction charasteristics of the wells.
L ihape Sxhibits L and § are §rﬁﬁigataﬁvﬁﬁ.miﬁr@1$g BUDArR-
L Long, are thay not?
L Uk panner in shdeh vhs shaded green pertions arc drawn
e posdicated upon the microlog.
fou have somitted, as 1 understand you, that you will cone
sads brers 1s sc@e contimudty of sand, but you will not eoncade
teupe Lg @ anlformity of send, is thet correct, uniferm condition |
0 ogand claracteristiss, parmesiiliny?
3 1 will soncedo there 13 2 certain amount of contlmuity, jes.
30 then it besooss A matter of the dagrse of movement
sathar than the movement itself, is that not trus?
5 ot necsasarily, I don't bellsve. I think that & considdra-~

# A e o
Wiai Ttg,-rx,g‘
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move Chreuzl 1t.

4 Acd vou base that upon the absence of miecrclop separstion
principally, do you not?

4 Tu, there's no nead to coppare micrelog with an interval

which the elaciric log showe obviously is & silt stone or shale.

L Wall, thls green differantial iz tased on microlop sapars<
tiont
A “hat is hased prismarily on sderclog separstion,

T dow, hall has completed gome of its wells in sones thet

Fou ghow that don't have any micrclop separation, haven't thay?

A Yas
. Pow have they done that? A How?
2 Yes,.

A Iy perforating ths sands a&s shown by the SP curve of ths
alagtric log.

Thay have obtained production in that manner?

&3

A  Fonecommercial production,

o Lave they fraetad any of those wells?

4 1 think they have.

©  Well, now, Jir. Liuisay, this may be a production quastion,
bug it has & bearing upon your ¢cpnclusion of lack of permeablility,
ian?t 1t trues thet it is not uncommon in & reserveir of thig nature

whare you &u not show absense of microliog separation, that by pere

foratingz and fracting you may imduge sulficlient permeabllity to

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE, NEW MEXICO
3-6691 5-9546




_grete & rather satiafactory production situation, fantt that the

sl

purposs of frecturing?

sarposes of fracturing is to increase the permeability
around the wall bore of the forpation yuu ars attoupting to Wmme%.
but %m not sure just how far these fractures extand into the
roservolr, and [ would like to relor to cross sectlion AL whaere
thare {8 considerabls dlstance az I have interpreted it from, for
exampla, Jovernment 12-15 in the K sands to where I believe tha
sermeability sands pinch out, &nd I would state that I doubt that
fracturcs would reach that far.

4 Of course, you have admitted, Yr. Lindsay, that you are
st guessing after you leeve tiw well hore in any of those situa-
rions whers that pinches out?

A As has bean testified geclogy is an inexact science.

5 1 bacome more sware of that constamtly.

A 3&@3:0

might have some of theme streaks of permeability extending lmmediste

1y adjecent to the well bors, mighten Fou?

A 1 would say that 13 very unlikely.

% And the only way that you could actually be assured on
artsary nethods of recovering the sil, all of the oil in the mm#—

volr, would be to mlos St out, wouldntt 19
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he will get all zhe oil out of & reservoir,

atest ultissbte recovery of oil, 1'1l put it that aﬁy.

A 1 think that the smount of oll that you will reecver from
any ressrvoir will increase with the density of the developmant an#
that, wall oil has been mined as a matter of faet,

qQ Your company recemmande¢ that in this instance, would it7

A Yo, bescsuse it would be & very non-commercial enterpriss.

6 Zxmetly., So it becomes & guestion of whers you reach the
polnt of no return, does it not, as fer as economivce is concerned?

& That 1s true, yes.

G Yave you mads your analysis and your conclusion that you
gtated at the end of your testimony with reference that primarily
racoverabls oil may bs lost by £0 acre spacing with any considerati
of the possibility of pressure maintenence in this reservoir éariﬁg
the stazes of primary recovery?

A I am not En expert Ly Any ROARS OR SeCONIArY racovery or
nressurs malntenance, or for thet metter reservolr engineeriag.

2 Then you hava not wade that statement lo eonsideration %ﬁ
the possibiliticz of any such approach?

A As I was about to say, hwwever, | would say that nc

mattor how continucusly vou attempied to malntaln the pressure iz

this reservoir throughout its preductive life, thare are mulficlex
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wids acre, or Tlush this fleld on & WiGE SPACINE.

o Of ecourse you are making that ia the light of your pre-
vious statsment that you deontt have any understanding of pressure
meintenance or secondary regovery?

A 1 didn't say I had no underetanding of it, I sald I was
ot an expert.

2 with regard to the photograph of ths core that you pre-
santed in evidernce hare, uhiak is Exkibit 6, that core is taken
from one of the lowsr gones in this sand formation, is it not?

A Correct.

4§ Do you agree with the witnesses for the proponents that thr

most likely produeing gons in an economic sense in this reservoilr

iles at the top of the sand formation?

4 1 agree that there are probably more reserves in the upper|

portien of the reservoir, that is what we call the 3€ sand, than
there are in the lower,

% Then the photograph of the core which you have taken rep-
regents & portion of the formation whieh is in what we would con-
gider & poorer sand?

4 In this particular well this sand is better éa?elagaﬁ on
the slectric loz &s regards micreloeg pay and as regards core date,
than is the uppersand.,

% Do you think that this ixhibit No. & reprasents a poorer
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A Vo, 1 would say it is a fairiy good sand sone. L
4 What is the peint of this, whet are you trying to satablis

that the colors aren't the same, or would you explain it a little
further to ne?

A I was sttempting gMy to illustrate the very irrsgular
bedding planes and the evidence that we have of disturbance during
deposition of the sands to point out tiabl we ars not dealing with
iong, continuously even bedded sande, but sands which are disturted
and irregular on & very small scale as well &s on a large seals,
1 think this supplements, on a microscopic scale, what we show

with our cross sections om 2 microscopic scale.

W

o Did thie reflect &ny wiusual condition in this sand reser
volr that is not pressnt in other sand reservoirs in this area that
you have studied?

A I have not studled cthar sand reservoirs in this arsa.

Q Fow, with regard to your Exhibit Fe, 11, as I understand
1t, nona of the gas wells which have been compieted in this pool
have over been produced, is that right?

A 1 don't know of the production history of those zas wells,

G And it is almo true, is it not, that there Las been limited
production history with regard to the oil wells becauss of lack of
market, isa't that alsc trual

A 1 have heard that that is trus.

£F

g on vour exhibit have
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p e
MR, SETH; This is a geclogical witness, We'll have other

witnesses who are production pecple.

G Have you had experiencs in examining the geological aairnétar~

isties of 8 sand reservoir containing e possible gas cap?

A Tas.

3 Where was that? ¥hat reservolr?

A That waa in the Veatura Fleld in California.

{1 Does that definitely contain a gas cap?

A Y%e bslieve that 1t did mot contain & primary geas cap, btut
that at its pressnt stage of depletion some of the sones have in-
croased. Again, I'm not & ressrvolr englneer, but they have baen
depleted to the stage where conaidarable gae has come out of solu-
tion and that the high strustural wells have extremely high gas«-cil
ratios, &nd we feel that this is evidence that a gas cap is
probably forming in the stage of development of those pools.

4 You have recognised, I believe, thet the rock charscteris
tics in this particular reservolr ars in soms instances rather pooy
and variable, have you not? 4 Yes, I have,

¢ #ell, now, as a geologist, can't you say that it is true
that it is not uncommon in & reservoir with non-uniform rock
charactariatics, to have 8 transition sone between oil and the

zas cap that may establish snvmalies over vartical distances of

S liad
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possiEIIItY ol a Zas cap?
i I would say that undsr the geological conditions of thias
field that there has almost certainly been enough geologic time
for equilibriun to be attaisnsd in the reservoir, and that if thias
ware one continucus ressrveir I would axpest the gas cap to ccour
only &t a higher structural positicn than at relatively dm»@rﬂc#m
position to cll-bearing sands.
G Do you mean to say that in a reservolr of this typs that
there should bhe & positive distingulishing cleavage betwaeen the cil
rassrvolr and the gas reservelr in order for you to consider there
is & gas cap?
A 1 would not congider myself gualified to say jJust how shnTp
that cleavage would be.
MH, CAMPBELL: I beliove that's all,
¥R, PORTER: Anyone asles have & quastion of the witneas?
MR, SULLIVAYX: Just a minute, ploase.

By YR, SULLIVANY

Q3 Hr. Lindsay, ' Jortunately I was sitting down hers today
and vesterday I wasn*t Durnished with copiess of your exhibits, but

I believe they're all marked sc that I can see them up here now.
I was going to ask you to read, refresh my memory on a number of
them, but 1 see it wouldn't Le necesaary.

A All right,
el LI gt
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typal & Noe

3 I thought 1 detected 3 narvousness or, I want to explaln
something very btriefly. Tha rois of the lawyer in & thing of this
kind, and I conglder it my rols, is to slucidate, we are not hers Y
spar with you., My elient, the "ritish Amarican 04l Produeing Com-
pany, 18 as sager to mmke known the facts in this case as is Shell,
8¢ that Y don't want to &pproach this now, Kr. Lindeay, in the
apirit oif sparving with you, A Buits me,

G Goods Hut I want to start off, iletts reduce this thing
to elamentale and wo will take & hypotheticel qusetion, Let's
assume that this was your il fleld, or that these interssts in
this field wers yours individuslly and not Shell's or fritish
American’s or Sunray's or some other relatively large compsny.
How, if that wers the case, how would you classify the oil fleld
as to quality, just generally let’s say three general classifica-
tions, real good, falir, below fair? A On what basis?

§  Juat generally overell, is 1t a really good oll field, is
it a fair oil field, or is it a below fadr oll fleld?

A Are you referring to the amount of oil that I might cxpae#r
to recover from this fleld?

L Yes, on that basis, real good, fair or less than fair,

A 1 would put it some in the middle,

PR L R

167
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43 soms others.

Q How, we have picked out some standard, it's in the middle
bere. It's kind of an averape oll field. Look at 1v agaln from
your personal viswpolnt, your overall satisfaction s:l!:i# the pere
roarmancs of this field is going to be governed by how much monsy
you make on 1it, off it, isn't 1% A Ok, definitely.

G And secondly on the tasis of whether or mot you have in
effect recovered all of the »il that is recoverable within prace
tical sconomic limits, ia that correct?

A Yas.

5 fiow, I think we now have established what your aim, what

probably your employe's ain, and what the othar people involved
in this hearing, their general aim is with regard to this fiald,
17 wa can consider that their stvitude would be much the same &8
rours, is that protebly a corrsct deduction?

A I think we havae,

2 Fow, I believe that you testifled In effenot that from the
vigwpoint of establishing, tappling, let's put it o~

A Uhat 1s that?

¢ From the viewpoint of tapping each of these individual
sands, the best method of making cortais that you recoversd all of

ths recoveravls sil in each of those sande would be to minme it, Lt

gttt 4%
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A —Yon—

2 We depart fromthat degree of prepostercusness. Tou woulda't
drill it on one acre spacing would you?

A Eo.

o You would drill it on 40%s I infer. 1 don't believe you
avar nede that recomsmendation dirsctly, tut I infaer that you suse-
st that the flald sbould Lo devaeleped on 40 acre spacing?

4 That seems to me tov Lo & reasonable spacing for this
finmid.

% Do you think thaét st aome tize in the future you mlgiht
pocommand 20 acres, if 40 iz proved to bLa less satisfactory tian
vou now think they would Vet

4 I% not preparsd te say. I think that would deperal ene
zirely on what we Dounsd on 40 scre spesing, 1 anm not in a positioh
to recomnand what we '3.{" in whe Sutura.

2 I am not asking that you rescommersd,. I am asking if it mg'
tp shown that 1 you develop 4t o 40 that subsequently in order
e tap sach one of the diseormectsd sand bodles, 4t might be
socossary to drdll At on 20%s7

A I would sey that it is very improbeble, Thig is only an
spinior that I think that 1s lemeobabls that we would want to drill
20 acrs wells to attampt to retover mors of the primarily recoverd

abtle il in this fladd,

Ps

it
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A—¥us

o If it were profitaile to do wo¥

& There would have fo be & very thorough profitab:iity ia-
vauhigation mads of that. 1 ax act, that is not my particular
apocialty.

& Yow, ona point in your direct testimony, or either upon
eross cxamiration by ¥r. Ceepbell, I'm net sure which, but I'n
cortaiz that you eaid something to this effect, that you {eit that
ths typa of sampling that ysu have dons hers with minute study was

+F 8 better grade than & genarel s&mple taken throughout the fieid]

£ T think that iaformation galned this way is more portinent

for & spacing study, that is for a general ruling for an artire
rield, than would a more superficial examinutlon.

7 wWell, but de I understand sorrectly that your study was
confined to 2 relatively, 1 won't say reistively, absolutely, LAY
sarige of dlagrams here reprosents these two lines, does it notd

A It does,

T And what is the distancs of eseh of those lines?

A ©h, sabout two milen each,

& You ware present in the nhearing room yesterday all daay,
were you not? A Definitely.

G You heard Mr, Finfrogk testify, did you not, the first

witnoss yesterday sorning? A 1 gid.
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wnich were nis 2hllits, 1
A Yas.

wore longer than ours and covered mors territery.

s, SULLIVAN: Ir. Sath, I don't want to spar with you
aithar,

KR, 8TV We just went to get to the polnt here.

#r. SULLIVAN: the polnt {8, " 's young man testified
xhidit 8, this young nan testified that he thought his sxtmplon
ware tetter thun general sxamples, I assume that he referred to
v, FPinfrocks exhibits. I'a mot golng te refer to the length.

wm. BETH: 1 don't belisve he charsctarised the propanentls
suhltita at all.
A Ho,

v, SETh: I don't think it ig falr te put him in that
nopit lon.

4 You are putting words o my mouth. 1 did not say mine &r#
watter than his. I think his are admirvable.

s Latts go at 1t anothar way. All 1 want to establish was,
would a gtudy of logs sxterding the entire longitudinal length of
the fi9ld, or as nesriy along it sntire axis as those logs are
avaiiabis, give & good pisturs of tho entire sand Lar?

2 It would depend on what infurmation is shown, what

ZB0LOrAC Lool we SmpLoYy LA LhLaT
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3 {Irterruptisng) Suppose bhst we adploy & zood geologist,
au exparignced geologlet, to examine those logs. That's an ime
portant tool, isn't 1%, as expurianced, coppetent examiner of the
dawa? & Toa.

L And than in additisn te that examination he alse makos
studies of croes sections, the entire longitudinal langth of that
field comperable in lamth to your AF Qlne, and he dons flive of
tram, wenld that give 8 moro couplets pieture of conditions in the

fipid than taking that same stuwdy in a0 isolated Zreal

£ only iF he used all the %tools which were avallabls to himd

including the mierelaprs,

2 let's aspume that he doss use all of those toole, oors
ansiveis, miorcloeg, anything zipss that has been made avallakle to
tim, than we gat 2 more truly representativs pileture of the cntire

atructurs, would we not? £ Yeoe, you would,

1 Let's pget sround to this problem of whether or not thers 1s

any cther possible set of physical sircunsta

thn discovery in this structure of oll above gas. That is simply

nces which could lead to

ptated, but & Zoed defl of your testimony was dirscted to that sitia-

tion, was 1t not?

A A very ssail part of it,

o~

% Are thers any othar sunditions other than tha mmammkm
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sas in two fairly adjasent wails?

L Thare is nothing that ! can think of for a reservolr of
this tYDE.

g ;?;*em; you are down here close, of i the SAB CRp of this
strcturs, are you not, im tuig gituation where the two wells, tha
two wells that you hove referred to and which were fairly adjacant
wells in which mas is producsd &t she In & lower elewation tian thd
o1 ia prodused in the sdjecont wail, is thet on or nasr wihat has
nagn peferred to in this heariag as the gas cap?

A g,

A Letts find out, ons, 18 it net possibla, let's start out
this way: I ballevs that you stated that assuming squililriuwm of
the Fiulds in this reservsir, that that was the only conclusion thpt

vou zould arrive at was the lack of eoznsction between the sunds?

A That is correat,

% Agsuming aquilibedium, Well, now, il those flulds in the

~agaryolr were not in squilibrium, would your conslusion nscapsarily

he, would it be &n imexhorible ccaclusion?
A Fo.

o Is it possible thar the {luids in this reservoir are not
1n squilibeium?
s 59TH: D think he should answsr the question first.
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read back one question, plessel

REFORIZE: Readingy Assuming eguilibriun. Wall, now.

fo ¥ o
$F those fluids in the rassrvsir wers not in equilibrium, would

yaur sonclusion nscessarily be, would 1T be an inexhorible sonciu~

glon?

A ¥ay I answer your Tirst guestion?

&5
¥R, SULLIVA%1 Yes, zo ahead,
Yhe SBTH: Yas, do.

A I think that that 1s & guestion pertaining to resarvoir

surineering and I think thet one of the subsequent witnesses will

ta batter quallfied bte testify woos thel than I am,

vould 2 tilted gam, the genarsi tlit result here in &

noagibility of a gas zap?

&

4% 7 downt® think thars would e & tilted pas cap in thils osss

LF the beatinmony of the peologicel witness ysstorday wers corract,

hacguse o3 I ressmber on this bip Shree-dimensional illustration

thare wau shown a definite line, & horizontal liase, showing the base

af the gas cap,.

U Tut if tho zas cap wers tilted, 1 the zas cap wers tilted,
we could mtate this as & bypobthetieal qusstion if you like, ftwms if
th.e pms cAp wera tilted, then it is poasible to produce gas at a

lower lavel than oil is produced, is 1t not, even with inter-coie
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involve the fleld of reservoly engisseriog, which I think osoe of
sur pubsequent witnesses would be betitar wualified to testily,
B, GUIAIVAM: I will take it up with 74, e, Lindsay.
5 Arz you prepared o QUALITY es Lo whether or not you boee
Lisve there’s any vertical parmmability? 1 think it was referred
tu ag vartical permwabilicy by Fr. lriakisy.

Is thers say?

Py
b

Yas, any. A Yes, there is sumi.

£T¥

£

To what dagres, Iz vour opinien, does it have any sulstande
2 lmportence In this rsssrveir?

A T would say it has an doportancs in that I believs that
vartical uigration of oil may take plage lros the very low par-
maakility oll-bearing sandz ints the very perpoabls stresks of gand
i @ vertlcal directiss whers thuy are adjacent to thew, and then
weild epedtt tham to trawel more or lsss horizortally thers to tle
Wil bore,

w Do owe have any sodern nethsd sther than in your cores, of

i

cotermliaing the extest of vartieal permeability? Is there wy

sotdvod of Gotarmining wartical partweablility axcept from the gtudy Jrf

tha eorag’? A 1 4ontt knowe

G SAd your cores thers

§
B
?g
:,
g
2
?;
_i:*

ity do any of these sands? A Tes.
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vartiaally distributed s

gtrofin whish I would asmue to heve

zome vartleal parweability.

L I hed one other thought toe, ¥r, Lindsay, which meyha we

ahouldn®t pass by in oarmwction with this zas above the oil, or

511 shove the 288 situntion, Arc you Jaeilisr with ths tom

rulative psrssability? A T,

I
1

T ow tight sand, Jdoos We relstive permesbtility of the Wﬂ
b gbs as compared to oll maio It possidle that an oil-hearing aa:#
wiil produes gas when 1% doos net produce oil?
4 I kalleve thal is posaible.

M, SULLIVAN: I thisk chatvs gll, ¥r. Chaiman,

ey
e

g ey s Py
PURTER:

AT Anyone else have a Question of the witnass?
Hre SELINERY I have 4 few guestions to aek. Would you

s o Lavs & shorty ntersdssion bellore I subark on my series?

stally 21 Coapany, so you say
L want bo direst your attentisn to the oxiuibits
Lhit you yuuresll have sade end presented to the Commission, and

o order to aveld any uwie

wloretandias of questions and answors L

e fupthooedng, I wat to et iU clear &s to the axtont of your

study. I8 your stuedy sonlined ¢o the snewthird of the aren of x:?:z#

Slald, or do you hEVe sny Enoiedge 8t all of the antire fisld?

e
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¢ Uo o take that enswms o MAAn LhEL you know nothing avout
=rg gntire field as & wholel A N,

C e to what exGaent ls your knowledge for ths entlirs

le, a8 %o the serial exbanY
af iy Plald? A Yot proclselye.

n Ds you heve Any Sdes bhen a8 to the

ot dys mergize as discicsed by presently deillsd walls?

4 1 amnnnt zive you 8 Tlgure,

S oo wen hawe any inowledse of that? I didatt ask Doroany

en o emyvs I ovhink that ls & reservoir guestion.

#

L @ et Bsking him about any reservolr sata

chuRn mosgar. L 8D asking ¢

zally, the vrodustive limits o th

i

~ o Lpop ot AR
Tﬁqmﬁ,} 12 ka2 o,

5 OALY righte T would sRy that bhe presertly proven produ

atfhve

x are & 1ittlie move 080 %

mpty wilos long and & little ore

. i e R v s F » v R & 7
Coes 1% axband barond Merwes 11 amd 13

&
e
%

L Awd by T asguns that you heve ngde dew
Wy af pewh 1% West, it & study ol 3

b

: e . o tian] 4 & ) y A
L Tanpes 10 and 14 West, Is thet corvecl]

Y ST
ks TSR

53 & Pk
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G save meds a detailed study,

198

sartiouwlarly Janges 11 and 12 Segt, are thers 4ny Areas of i~

ad ncrofipe lying in Lhoge rEAZ

S

Sy %
£% ~g§¥§*
L wWoudld you mimd polfoting it out to the Cormaimplon &g wall

a8 imtieating for tha regurc P the approx

awetions that feve 1ittle or ac producing wells?
£ I would say that pertions of Seetions 11, possibly 12, 1134

i, 25 and Qg 13, you eay little or ue? I'm pointing to tie onug

Fop wilen share are reseiniag loveticns Lo ba drillad.
O Thsak yowe Shav L@ owhat D hed do mind.

L Thass aro O Tgat, Lo dEnge 11 wegt. I would

vo ke dpilisd in Section 16, 1ittls

k3

Lo oag TG BB, 1 2T 20, R4, Mo wetre petting luto the Joe ares

o

v 0o Aded how desssly e wiil ever be.
o vhat 3z sulficlent, you h8we anwwered my quastion. o

4 2 2w sipnhd  rlEram  Pul 5 A s g g i‘* '}; v GG
aamaring thEt guagtlah, FUv nave ralerrad o Sxhibit B0 50

Yok,

e

Noms, on that mihibit, BT FOL deteruised pecloglceglily o
TLdes of preduction iz toat perploules arent

i We have delinsd the epprozimite limits of productivi iu

ﬁr”‘ﬁ: st bt ﬁ&%mﬁ» ite antize ‘;“i;i‘??

o ira sptire iine?
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A T thisk from the riiling thet es been carrded cut in
Lrat arek that wo heve o oty ooad Ldsa o where the produciive
Limdts are ln the noerthesst aod southwesterly dirgetion.

S Bu that as & reolagist, Fou e s4y to the Comddegion

b you mave determdped for ail practical purposes the produstive

¥

imite of the GRllup scome o L

i

gas L and A2 West?

L tow, on thes aehibis §, whlcoh is an lsopach map of tos
mob miceclog, 48 that correet? A Correct.

L Lan ow trece, Ior alnmple, Bocoss the entirs aresg

daliveatod o that particular wdidbit for example, & 1lne oh ten
Cout slong the south lins &l thon slong the north line?

& sbhall 1 dagerite whare it 1s?

e &and wetil let the

racnrd Bo silant In that vegedst, Bl the Commisgion o&n got it
Pran your pointingt A RLY right.
T Clow, along the narth Live otn vow slmilaciy de so¥

B0 ahink I amre t I eonlde

Thank you, He ould you bs able to contimwme thp

Craoing of the ton foot 1linae, whichk ig 2ot exhibited om Zxhidhit 3
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to bhe southesst?

#.

z;’é‘“

e WEYE

sha Skall Oaresn 3324, ang vou beve lndicated on this exhibndr tho

G mrmes

i

*
-
3
e
-

RS2 AN

D whatavey aabtus oo thad

Il
™

Toenink I could 17 v e Lo GrEw one.
Thitk vor, L Wt to refer yowr attantion particulayiy

your Sxkilit 2 which L5 styled stretigrephie gectios in whiled

heve indicated ma the upper,

zalcing you how Sasli L Pow smny fest?

:3

g
1

danictad there on b wells, the Sheldl Carson Moo 13

Larpween Yhase two walls 38 belng 2850 fset?

Cosyrrasd

Tons have indlaatad on roop Dareen Foo 1 oyour permasbiliiyy

fondebod in miiliderclap in e, i3 that curvecty

e ke
Loerast,

Do you hitvg ary of wietover sature on your Carson 33-307

i . e B Y W . 45 o e m »
foay permeability fn tha soe-sgiled O sand which tha oo

yod have any pemmeablliity

&

S

2P
P . Y

A

How many foeot? A O perosabilityy

Toade

rrasatd iicy of wst

i iy, 1 osald, assd you s@ld, redy

gt ol s B d gt
Sioe &% L BTy

*

S Tege S Ur meendtude?
W
O Bty 7 TS
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chart, since we hove a logrithmetic scals for permeability, there #a
no zero in & logrithmetis scale, so I d¢ ot know how many of thasﬁ
marked sne~-tenth of a miiiidarcies includs the gero or less, which
way include some intarvals of zerp permesbility,

& Do you have any coloring of red on that?

A Eo, 1 do not,

i Will you kindiy ster to the exhibit and see whathar or not

thare is any red aprearing on that?

)

In the GC sand you say?
2 In the 4C sand,

A I'm sorry, I am mistshken, there ig a ssall amount,

&

Would you care to correct your answer? Ws started out by

saying, and you azresd, there was some dagroe of permeabllity, you
4ldn't tnow how much. How will you kindly, since you have stapped
to the voard and looked Bt Ixhlbit 2 closely, indlcate whether or

not there is any degrse of pesrmeabilicy in that well, referring to
the Carson 33-2i,

¥h, SETE1 He alresdy testiflied thers waa.

P

Thare is soms dagree of nerseability in that sand.
& Do you know how mwch, Lo what degres?
A Do I know what is the magnitude of ths perseability?

3 Yasg,
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whish ghwam vhi aloroloy P8Y.
n fagn vou mive ue any Dlgweeed as to the rod eolor that you

4 Yam, 1 bears 3 sall intervel which ahows slightly more than
a millAdReaey .
n 1y 2t sogmikls te lorreiste the permeability from the

o G, 33-24 16 the 3C oand or upper i

¥ ur

wEy net be coieetied.

Ste erars is sdditlonsl perseablility which ia not
tair axndidt beopusg of whHAD reSEon -

4 There wRES ne core rooveery 4o Lhat loterwal.

a  necanse of the Mack of oowe recovery, than would it R

% Lhore?

Lofgille e show your surpslation Shrow

L ihat | would Copengl upon what well control you had in bobwaen

0 Are theys any othar walls in Letween those two wollyl

o oGe thet it's B matter of speculation as to the axtant ol

5

Lo permeatilisy amd the correlatlon hatwen those two wella, ia

gl oorrand’y 4 1 bseliave it is.

ESQPE o O i s
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7 Amd AT thors wers &lilonll Wil
nimdae wells deploted on 5

£,

g}‘e&ta«d ke .gi\?gg B oy o w w-x.

G ihank you. ?wy 5w
ia this well known &3 the Ball 1315, you have duploted on this
tanibit Fomdjor mreen lines, i that oorvet?

4 Oresn lnteralis.

L Tress intervalst A T88.

C o you ghow theme tives sreed inSorvals separated frwa
sl obbart A I du.

f. Do wou show these throe proer intervels separeted rox

stiwe welle on aeeh Bidet A I Ao,

,,s;i_‘.

g 4t your view ap & pealogist ouly that theme three Jrsep

tabgeyals fre saparated fram otich sther and that they each Lear

AR

o4 ez mmel
i think that ther srs separeted with elithar m, o very iittly

P

n Ig 4t your view 23 & zocloglst that they are not comnactad,

imt they Are separaied? A2 It is.
s 1y that well serforated in all thirse of these separats Ew?
A Ix hag perduretions i all thwee of them,

that the well is

o From ﬁiﬁtg then, youo would assume
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Ly

1o tha Litarval Lsbween the Shell,

ot 1o that, 2ie1% smad 1215, bow JAr apart arw those walls?
2 Thope ars
L Yeuld you Hay

i

e

Artilad Lo bhatwoen

az mointing o, whpther or not that well would fisd produstion in

rry pane of produstisa In Woil Eleld aad in tiss gone, one of the sgnes

gay that 1t mxy or wey i do B9

®

wasls of lack of additlong

. hnd your mngwer Lr olven o
nl dpiiling In betwoeen thoes twe wells, is that sarvest?

A Thot 1 oot

s thtts 213, Thank you.

Spyae slse Gave 3 guestion of ths witnass?

i st bEre ons or two qulck guastlons,

G ovre Liudsmy, 6o 8 cpeloacist, s i your oplnlen that the
#il In thig Bhetld seizinatad these pands, o

retld wou 3ey in your opinden that It migrated to these wendis

'«Jk
t.

4 1 would say bhat peobetly the oll was suppifed froo ©
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&3

2 basn forasd alsedweres oo

2

Vyng St y <Byry VT ,i"‘
Lhan mi ot Kiaer hare 82 the Dlgtd Tleld

A T sub prepsred

P T o ¢ % ik P ey
T Nug & weanYL aakiow rar. L owas tryioe to repad

. v T i g [ . ‘
vou had ealld that L2 oyswe egdnlon, s Tosorrest, you Just selo

a4 yr Lees o algrated Irom gofw olnar
?d

3

L Thaitn ontroadtt,

Bt iE,

< 2

2y, would it not fol

: bl ofe SOMEEOn ponipos

T Dogs thar zo

A0 5 uwould sy 1%

e ysaml She wored Jd3os,
REX you Fave uasd the werd dise

sortinuity seversl tioes a0 B8

¥

e

sl ebiil %&&’?JF
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ot

€ S¢ that you could lave discomtimuily and still bave
summsd it inon, 1o that corpeet?

L v whero you had disecstinuity, se. 1 would say what 1°n
walpertng to ie the Blluap sand as & vhols, I would say thay these
w5 iimired mmsurt of continuity in it, but whero there is dia-

Consismite thers ig Just disoontlaaivy,
Cov oare net denying Lhet there could not be ssmmualeghion
amroel bl word, &yl

L Coppaneiomtilen Dreem wbere?

uged hetwean thess Intervalsg

0 e thase torse that have boed

s TAond sand. o Up and down?

I Ak

v

& T don't Lallieve thare is commundzation wrs snd down netwes:|

sk twn Lobervals, thoss Twe sRin groups of semnde that 1 have

i

o ke
sp et Yo, Sings WEre rpears b

@sae todics existing betwosn than, whlch
TOY whedeht D obad pou sayiag what I wanted you to say,

, . Lindsay. You héve ussd

Tolamt poue  Lab e Iepest ande LA
vin word several Yisss hars chis werning, ddscoatinudty, is that
curnrt 4 That's right,

o ape you ustoz that word $o mesn that whon you have that

redition vou musmot heve comardestima? You are not using o
Feas A Cne what?
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ohiaer, is 187

T would sey in sotp plasey discontinuivy.

Taw

o Tais 45 & geverel mrineipla. I'm not & geclogist. Ia
& Lmever with Amorads, [ forsot Se introduce mysall,
5 Zow do you do. Zoudsd you restate the question, please?

L The word vou are using, the word discontimaity, is not T

toatiun $o 4t I'm net referring to any

ALl the word digsontinaity.
4 aed dippontinuity to refer to & portion of the raser-

eoly wgre © thisk oiz wAll nwt nigreta. 1 use sorpmnication to

polar e & vortien of the reservolr whore I think oll can pass

L Let me put 10 this wer, 1o &n oLl pool that ig & coumun

courma, you eould heve parte of 1t where there axists what you 15

o bare: ddscombimdty, W Ln pLhor pEarts of that fleld there
sl be sossunicationt i Yos.

g, mEmoemiy That is 811 the questions I have.

lre woglsde

e

geslogle pleture herv Lok

5 oHs, N L ks, 5 ’ N N——
coop Pewereble or less favorabis fvas the standpoint of recovery
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s haws crewn than in did from Lue plotures that Mr. Finfyock

St per B2 Bevs trect, I 4wt ses how this g consistent with the

cealogde pleturs you drees,

e lucked botbter, was thot thoy showsd more eontinuity than

oy o

cemind e wmre ol thewn AT the sooibions you portvayed sxlgted,

[ S-S S S e o oypite
wrald Shary G T P

.l s*"“?”.

i

b uis pletures, mw. £ would say that his look bettor thas

2 thatta whist T Chougt

« Thesi yastardsy the argumet
sisged Latwsus the »roponents snd protestsnts as to how muck oll
o weg in the reservolr. In $hat arzument, Shall wes on the
e mide, o § ocmmts wsderstand how theve c#n be more odl by

Poafnoi e sloture, whilch fa put i terms of barvels at 210

G hat T omegnt b better, Shat ig that Fr. Pinfrockty ploe

o

T
gfg :fiffﬁa{- «Aéi ’i‘vr‘“‘ vﬁi«a{‘ %ﬁzﬂw&! ﬁﬁ“r% ‘n‘%i«l?

AT don® think b gpeelfisally ghowed

sherye the oil

8 PLULMIGE

5, but A7 the couditicns thit he portraysd exist, there

L Hob erbirely, beceves w Lol an lsopach map of net

mmlon say whicgh would capsre oebby mich with owe. I they
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of 2
& Thank you.
wp . PORTER: ¥r. Uts, 434 you have & question?
WP, UTEs Yes, 8ire

o Fr. Lindsay, through ll of this gas well discussion here,
1 gtill haven't determined in my own mind as to whether or not you
i.—;,avs an opinion a&s to whethar thare iz & g9 cap in this pool or nqt.

A I don't koow whethor there is & gas cap or not. Thers
cortainly is gome gap production, and I would, in wy opinion, t&wm&
sag walls produce from sandis which are not connected with sinds
which produce oil in upstructurs positicns. ¥hather or not you m'nfld
asll that & gas cap, I don't kEnow.

n 1s there s pessibility that it could bo & local gas op
eondition?

A 1 think there is & possibility, but I don't know how ool
tinuous that zas cap would be from ges well to gas well,

9 I ses. On thase four differsnt coraes that you hawe sube
mitted here &8 axbitdte, would you bave any permeability inforog-
tion &8 to those individual cores? Would you be in & position to
say what ths permesbility was in sach core?

4 You are including these?
pifically to thess rock cores uhat

A2
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X Eall, ¢
cores, Sxhirits 7 and d, would prolably range from gero Lo sone
considerable mmber of milildarcies of purmeability, depending upcs
which part of the cors I smmpled,

& Gy considerabls, you mean what, hundred uillidarcios?

4 Thess strofks may or By not aam:nmmnm@
1 think they could.

' 4 I'm trying to establish in my mind what the relationship
Letwean flow of oil snd permesability would be, referring mmw’l.-
1y to the type of oll we have in the Bisti Pool. How low & pore
meabllity can we have and still have & movement

moability can we have, if this is an

b+ Y
of oll through it?

A It is an engineering question, however, I would estimste

wideh oil would flow

that the rangs of permeabilities thwough
misht be on the order of & tenth of a sillidarer to & millidarey.
Aztually I would say that it mizht be actually less than that

through which oil could flow &t all. I would certainly say that
sand showing zerc permesbiiity oil would not certalaly flow with
Wmmmmztmafm,h%ummmwﬁmim,
a8 $¢ where oil will flow and sil will aot ﬁaw, 1 s not prepared

to say.
4 Mt you don't think that at a2 tenth of a millidarey oil
ould flow through 1%
DERRNLEY, O roraTen 0 ATES
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i1 would prokaily flow through & tenth of tho sillidarey sand,
wud probably vory, very slowly.
¢ It would flow hetter through one millidarey?
A Csrtalnly.
HE. UTZ2: Thet's all I hava,

¢ Mr. Lindey, I's represes

ting Phillips Petrolewn Company.
I Just warted to aak you, you Jjust have the two corss, is that
correct? A Pardon wme,

4 Two cures whish you bSrought here?

L Tour,

% About what are the simes of the sores, about thres inches

A Yee.

5]

Than you are taking skout & twalva-inch section of the
poGl to relate the twelve miles, i3 that rigin?
A Twleve inchea?

Does suysne alss have & question? Nr. Fﬂwﬁﬁ

4 Well, you have four cores thres inchss acroes, that ig abput

twalve inches,.

A %o, thess urs not the sxtent of sur reserveir informstion
about the reservoir rock.
G ‘Those are the only onss that you heve presemted to tihe

o ranead mat it , A That's right,
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tive of the Callup sand, the antire Galiup sand, which wes cored i3

these two wolls.
2 Those four corss &re {rom two wells?
4 Thas's cerraet.
MR, KELLAKIN: 7That’s all.
¥R PURTERS

Anyona slse bave & guestion? HMHr. Ceolay.

2 ¥r. Lindeay, you ore fasiliar with the term common sourcs
af aupply?

4 1 havs heard it, but I have nover ussd it, and I du not
wnow 4ts definition.

¢ Do you feel that guastions concerning comupon sowee of
supply should be better divected tc an engl

shan & geclegionl witness?
¥R, COOLEY: Ho further guestions.

¥R, COOLEY: Mr. Nutter,

& Hr. Lindsay, I beliove it bas Leen stated at this hearing
that the length of this pool is svee twenty miles, is that W&#
i I think I hogrd that figure, twenty or perhaps a little
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have made as depicted on #xhibits 1 and 2 by she rad lines, the
generel overall length of your study?

4 About, I would say, botween nins and ten miles. I would
pay nine milse as a figure.

4 And thet lengthwise study has been made, or ther nine or
ten mile study has besen mede Along the longitudiunal axis of the
;éz’ml, is that corraut?

A Yo, both &long the longitudinel and acrces the axis of
the trend,

¢ How many miles of study have you made along the longitude
inal axis of thae pool?

A Tou are right, about nina,

2 In other words, thid nine or tan miles of study that rou
have mmde along the lengitudinal sxis of the pool represants s
study of some half of tue lengeh of the pool?

4 Approximately. Slightly less, I would say.

A And T think that you@ated, correct me if T am not sorreck,
'gfséu stated that you believas that the ganerdl roservoir cenditions
aleng the longitudinal axig of the pool ars similar from one ond tpo
ths  othar?

A T would sy that I bavs stated nany times that this is a

vury hetergencus Tessrvols, and I think that the hetergenity thet we
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8 [id you hear the testimony yestarday, Hr. Lindsay?

A Tes.

4 WBas the general tone of the testimeny yesterday such that
wnld indicate that the gevaralesnditions of the reservoelr woulé
prevail from the northwest to the southesst ond of the reservolr?

A Yes, they do.

& Do you fael that your mine or ten mile study t&mfﬁm;
along thes longitudingl axis of the poul is typleal of the entire
length of the pool?

A I believs that 1t ia.

& ¥hat length &re the wosswise studles that you have made
acroas thes pool? A About two miles,

G What is the general width of the pool throughout the
langth of thea pool?

A I would say about two and & halfl mlles.

¢ %o you have pretiy adequately studied the cross section
of the pael, do you feal that is trus?

A 1 feel that I hawve.

& Mr. Lindsay, in respouse $0 a question by Mr. Selinger,
you pointed out cartain sareas where the acreags had not been oomw
plately devsloped? & TYes, I did.

0 BHas Section 5 of Tecamship 25, 12, been fully developed
—in—your—vpinten?
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o tas Section 8 bean fully developed?

A On &0 sore spacing, yes.

o Are there severml other ssctions there that havent't beon
dsveloped on 40 acrs but they have been fully devaloped on 8¢ acre
gpacing? A Yes, there are others.

G So that no part of the pool has been fully develcped ingos
f:nr as L0 acre spacing is concarned? A That is correct.

3 In response to another question by Mr, Selinger, he wes
mentioning 8 hypothetical well that could be drilled between, ro- |
ferring to your exhibit of eross section AR, a hypothetical wall

which eould be drilled between the third well and the fourth well

on that extiibit reading from the lefe?

A Tos.

¢ Where would that well be located om your red line on the
axbibit showing the plat of the eareal A Hare.

q would that be a standard location for a A0 acre walll

A Fo.

o S0 that even on 40 acre spmcing it would be impossible to

know what would prevail betwoen those two wells as depicted on r:m#n

asotion AD1 A Correct.
¢ In responss to ancther gquestion, Mr. lLindsay, 1 belleve
this gquestion was directed Ly Mr. Tushnell, he asked the origin of]
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X Ten,
{ ‘Vhether tha oil had oecurred scmewvhare else and migrated

irto the pool, or whether It 2etuwrred in the pool, you stated that
you believed it could pogelbly have cocurred in both places?
A Yea,
% If the oil had vecurred sortwhere slse, would it bhave teg
possible for the oil to have found its way through geologieal time

é:xztcs any sones which may be peruasble but are nded by mmi#ely

iwparnesible sections?

A That would depsnd partly on when the o1l was formed and
what the geclogical conditiocng were when oil wigrstion took place.
flave I evaded your gquestlon?

G Ho, I think you have answersd it. Do you think that the

ce @lse th

0il, if ths oil was formed someple

geclogical
tinma, would it heve a better chines of getting into the, now you
say, I velleve that there are iscluted permssble geetions, isolatefl
gsectiong of m&ﬂuy and poroaity? 4 Right.

Q Would the oil have & bettar opportunity or lssser oppor-
tunity of getting into that isciated section of permeability and
verosity in geclogical time or of mtting out of the isolated sec-
tion of permsability and porosity duriag the nommal 1ife of an
oil well?

A I would say the sil would bave a much better chincs of
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A Unless we drilled enough wells,

¥R, PORTHR: Ars there sny fuwther questions? The witnasp

may be excused, We will take & short recess.
{#itness sxcused.)
{Recess. )
ME, PORTER: The hearing will come to order. Hr. Seth,
é.eill you chll your next witnaegs?

e SETH: T want to mll ¥r. Horbert B, Hethwen.

salled 28 a witness, lavis

followa?

% Mr, Hethven, werse you sworn during the course of this
haaring? 4 1 wans.

£ Will you state your name and positicn with Shell and your
aducational exparisnce, plesse?

4 ¥y nams is Horbert L. Hethven, I was granted & Hachsloer
sf Selence degree in electrical enginsering from Uregan State
Sellegs in 1953. I have besn with Shell four years, specialising
in reservolr enginsering.

Q@ VYhere 4o you live st the pressat time?

!

Ta v - 28 R 3 3
oy : ety T AT NI T Gy S
*® - B » 5 Sii e 4 ry
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&
A 1 have,
2 Are you gasnerally familiar with the reservoir character.
istics in that fleldy A Yes, I am,

BR., 2ETH: Hay he toetify as an sngineer?
FRe PCHTER? Tes, air, hiz qualifications are accaptable.

% HMr, Hethven, will yuu ple@mse procsed and desoribe the
resarvelr chardcteristics and the source »f your data and how you
arrived at your varicus fizures and computations?

A Yes, I will.

I'n smploying the geoleogic interpretations &s presented by
sur previous witness, alsc anploying the petriphysical analysis
and the study of the resarvolr data. We find in gzeneral that wellsl
spaced in aceordance with the rules and repulaticns of the Hew
Yaxico Cil Conservation Cosmission, firstly will recover mors oil
than wider spaced wells, secondly will run a sufficient profit,
and thirdly will pay out the cost of this development withins @
rebgonkzle length of tims., Theee findings are based on caloulas
tioneg of the total oil in place and an estimate of ths amount of
recoverable oll, These caleulations inveive the use of the averazs
regorvolr porosity, in the region we are discussing this value is
15%, we are using an averags water saturation of 25%¢ as detarmined

by elactric log interpratation, core anzlysis, mercury capillary
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fied to in this hearing of one t6 two bhundred, and aversges of ten
and thereabouts millidarcies.

¥e alac are baaing this on a drive mechanism of solution s
4rive recedad by gas axpansion whils thes reservoir is above the
bhubbles pressure. Using thess data, the total oll in place as cale
cmtad; iz 680 barrels per awre foot.

I want to polnt cut that this is in the microlog pay interval.
Yow, we think thet the primary recovery efficiency, or I tizimx, w#s
the primary recovery officieney will be about 20% of the il in

the microlog pay regions an degeribad in ite ixzhibit 3 as pro-
viously mentioned, Yow, this 207 would be of the 680 whieh is 135
tarrels per acre foot, YWe alse want to point out that I boliaeve
that this value is applicabls ofiy te wells spaced at 40 ams
intarvals and it will not held & acre spaced wails dus to thuse
pravicusly testified teo disecontinuities. These have boen axempli-

fied oy Ixhibits 2 through il. I would like to present an Zxhibit

{(Farked Shell's Sxhibit No, 3.2#
for identification.)

This Sxhibit Ne. 12 constltutes well data in the Zistl vield
ol properties operstad Ly ball 04l Company, and generally in the

rogion as depicted by the Exhibivs 2 through 11,

Soluwan 3 are the well mmhers &8 wo have thes on our m&gtL,
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Column 2 18 the 1oGaLiDm of
imtervals. Column 4 is the zicrolog pay plek or thickness, and
we also have tabulatsd what we tarm poor pay in that same eolumn,
The next column 5,ars the amcunts of fluid used in fract treatnent
wharever applicable, The sixth colizm is the total depth of the
wells. The sevanth eolumn 48 ths elevation in feet measpured Irom
tha Kelly Purk, the next <olupn ig the initisl rate and barrels
nar day of thase wells where appiieable. The next coluwmn is ¢ha
initial pressures of thase rospective walls. The next column is
tho most recent pressure data of thess wells, and the elevenih
eclugn 18 the cumulative il in barrels. Thess numbars are up to
2157 unless otherwise notad.

I want to quallfy sapscially Colwm 1C which ars ths recent

pressure data, and these dats were cbtalred by Amerada type AP

pragsure bood which wis hang in the perforated interval of bthe
rogpective wall and thess data In Soclumn 10 represent shutin pras~-
sure of wells, thess wells having been shut in for perdods of 15 tb
sver 18C days,

Thesa, therelore, reprogest AVerase reservolr pressures in
tha regicn of the particulsr walli,

T would like to point sut s0me of these wells on one of our
sxtibita. I would like to sake the general statoment that in ths

futaricor reglon of the Shell

oparated properties, in the region of
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qualily that ©ty ziving sonme apacilic wells, Caraan Unit Nivs L
G Hr. fHethven, Wiy don't you stand over on this side, mnd I

think everybody can sse,

A Carson No. 1 in Bestion 24, 12 West is this well rignt have.

“his well as of $=-2~57 had a Wm, static pressure of 1545,
Another well in that reglon would Le Carson 4 of Seotion 20, which
is right hore. T7This wall bad & pressure of 3.5&%; 1,504L on PS1.
Another ons is larsen l4-13 in Jeetlion 13, which would be rigit
hare, had & pressures valug of 153%3; whichas I said the evidencs is
very nefr orizinal pressures iu that region, primsrily becsuse of
the lack of withdrawkls in thars. To the weat in Sections 10 and

1% el pdficant withdrawkls have besh ma

42, I think the discantimu
itise bocome svident from these data.

How, specifically 14, 1% in Sectlon 15, which would bs thig
wall vight here, had & valus of 1177 P21 after withdrewals of
24355 tarvrels. lHow, Yell Yoo 12-15 had a pressure of 1154 P3l,

which is the next well up hsre, alter withdrawals of 22,30% Wmlf,

How, the next well to the north, 1li-10, this one right hers, had a
regervoir praessure or aversre static pressure of 1434 PSI after

withdrawsls of 15,152 berrals.

I would like to qualify this dats as I meglestad to do befor

the pressurs data, these haws been corrected o & somson elevati
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nave values of only in the reglon of a littles over 110G PEI, while

the wall to the north has 1i34 P8I, 1o accordance with the testi-
mony the other day, I do not have tie specifiec axmmple, ut they
rad 2 siailar situation whare the prussures were the same in

zunaral on loocstions liks that, but hers it does not ceoeur., it
thare e & significant differonce and yet withdrawals have been
appreciabls here, I think it's & kind of 4 comparebls wmeplo, amq
yot it points to or muggests & Jdifferent conclusion, It sugpesis
ancther discontinuity, or &t loasi & betergencus typs of ressrvoir

in view of the fact these wolls Lave besn static for quite soma

time, or shot in,

liow, based on the previcus rmsarvolir perimiters that I bave
listed, and based on the iscpach map of the mierclop pay which is
Cabdbit 3, and hasod on an averags microlog pay of 12 feet, Lased
on &0 acre spaced wells and bhe previous recovery fastor of 204
and the 135 barrels por acrs oot retovery average, I have caloulas

*

tod that there would be 65,000 Wmrrels per well from this sand.
This I want to repeat again is the lsopach, from the isopach of w%
net microlog pay. How, in additien to that woe have what wo tamm

neor pay. These &re sands that sro within these major mierciog pa
ivbervals s others, and we tilnk thet there will be soms oil P

tharae, in fact this is based on tha fact that we have wells that

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE, NEW Mexico
3-6691 5.9546




abeut 75,000 barrols per A0 asre well. This figurs of 75,000, of
couepe, disagress with the previsus Yestimeny. Iconomles of this
racovery of 75,000 barrels and an estimated drilling and

wamt and sompletion coet of 548,000 will render adequate profit,
£hs pay-oiut on the basis of this cvst and this recovery wiil be

lens thEn two years, ARG

tow, in conalusion, I feel that 40 scre spaced wslls will
rscover 8 greater percent&ze of the oll in place, I almo feel thw
i acre spaced wells will be profitabls and will have favoretle
aind accaptable pay-outs. I(hersfors, I think it®s imperative for
a8 to recover this additional ol in the interest of all cuncaried
&nd in accerdance with the rules and regulations of the Rew Dazlieo
24 Comservation Commlaslion.
by
1o nave the sxhibit introduced into evidence,
¥R. PORTER: Exhibit ZHo. 127
YR. SBTH: Ho. 12, yes, sir.
VHe PONITRE Without objeetion it will be admitted in tha

racori,
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pitia 4 4
a4 with the axceptions to the weet of one or more sections,
T Heg Shall Pollowed s praotlies in this graa of drilliing
walls and delaying the actuil complotion of these walls, iu sthey
words, ot fctually been producing themi  Hawve you %éns thaty

smplifies that some of thosa

& That is trus, Sxiibit 1E2 @
wills have net besu completsd.

G Just bow mush predustion histery de you Bave from the wells
you havs drdiled In shis resorvolry

4 1 4o oot have the cumlatlve sunber, but it 12 oniy &
#Enber wi asversl thousitnd larergele. You wmay be able to sdd fhat gz;a#

vy wevdd sare to be more spesilic,

I mave sotad that & mupber of thoe wells in the
>owhich your Ciupahy BAE Loesn princlpally cencarned, suntais

il data ext hidvit,

g oumher of Glanks L your we
5 Ywe, slr.
< 1 assums thet e dac the fact that you have not oo
rloksd those weils? A Tes, sir,

0 Do orou think thet son have stough 4888 spon the besds of

le %S¢ rasch & fire conclusicon that

Sheldits exparisnce v thls sow
porisamat 40 sors spesing ustifled (o this whole ressrysis?

Flelest S0 rocoumand
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onts year to cWEIR GL gl W

#or

vage {irmer conclusious?
A As will be brought out ln subsoquent temtimeny, it will bae
respects to deléy the more dense gpacing

G Tou have mtatad that ia your opiaion wells sbould be %ﬂiﬂ%ﬂ
rowe i this reservoir uwpon & 40 Acre spacing pattern. Do you mmke
that rescomendstion with regard b:;% all of the aresas ip this reser-
wolpr or fust to the mers prolific areds in the center stirip that
youy I belisve, or the other witness have referred to?

4 I belleve I testiliasd to thiz, was on the aversge of the
sioroleg pay region &8 depicted by Gxhidit 3.

1 Yos. Xy quastion zow is when you legve the aresss of %hi&?&&r
serelog pay and move to the boundsries of the reserveir on the

axterior edges of 1t, would you

recovmansd Lo your company driiling
walls on 40 acre spacing in those arose?

A Ko, 1 wouldn't m, becsuse these are unprofitable W:zﬁw
an taetiifed by one of Sunray's witnesses,

7 ALY right. Then assuxing (het you are correct in youwr
anslynis that this reservelr lgcks unifermity and that there are
arees ob the adge that are ot as prolifie of il or profitable
rivaneislly, would net your propossl result in the loss of oil i‘?gﬁ;

thoma areas 4 you drillsd vouwr belt arems on 40 sore spaciny and
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In faot, thers might bs quite B bi% of it, However, I don't think
any industrial organisation would want %o go, would want to o
vhere and drill thede wells becsuse they are unsconcmiocal.

§ Your recomendaticn is Lased on the bellef that you o,
vy 40 gere drilling &t the spex of thig reservely -

£ {Interrupting! dould pou repeat?

o Youwr eonclusion on & acre spaaing, a8 I understand veu,
is based upon your halisf that becsuse »f the thickness of the %mfs
i the betbter aresas of this vaservolr, you ean recover more oil
tham if you drill on 8 asyw gpacing throughout thse sntire ?@Wﬂ
wolr, &1 I right in that? Do ryou belliove that you can do thavi

A I waxt to be sure T wderstand the quastion.

v Parhaps it wap YRgus. S0 yoU balleve that if this rosars
vair ie developed by drilling ¢ &0 asre spacing in the arese oF
the reservolr, that comtals the thickness of the sand which you
say W1l pey thess walls cut rather than drilling 80 acre walls
throughout the antirs ressrvoly in which gystem would you zet the
sost ultiosts recovery of nilY

A he wstated, I dontt beliswe that I cowld zive an opinfon
taoausc a8 steted, the guestion inlers that il you devalop on an #@
aore spdeling pattern that you will drill wells out in the aoue

rrofitatle region,
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and sathomatics that you avs mere 1k aly to de it under those

circusstances bbas 1 you srs ealled upon to drill 1t oa LD acres
3t im only helf the investeent?

" itvs & loes, L dentt think that anybody would sere to
st bhalr poney inte & losing venturg.

L vhat would depend too upon the ravs of withdrawal, would

. 3% e [ S v I B Pragping
Aeabdrgesl permilied Jren

;. {isvwrrepting) I sadd 3 loss., I mean 17 It eonstitutos

N Fy ;
42 .;e"ﬁ% A s‘&uw}e&f’ g - TN

% Ia your sonclusion 8 bo the advisablliivy of LU aers

snnclny froo an scoussic poist of view Iur your company, predicated

wv?*» i e

dusree upen bhe dealrs of your company So acquire oll I'rom

5 rasarveir for ite pipeilie and refining and marketing purposest

;ﬁﬁ, anil as you Eﬁﬁﬁ,

A Zir, I'm in the Production Tupar
sup Job is Lo produce and develsp these flelds. I sm not qualified
to gposk a8 far as the other hases of the company are congerned.

affort to estaetllish

4 fmve you made any stady of the propose

& pressurs malotensnce progyres ir thie ragarvolr?

hE¥o .

o

o
St
&

N

2 vays you in sonasetion with your studies of proposed spasihg

Looents roseywvolr &b this tlne taben inte consldermtion the punsl-

RAlittsg of sffort? 4 Tas, w navse,

ot A ’\-q.i
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“rat you used of the proegent allowebls, thet thare will ba & ptuss
gors Asslizme ia ths antire f1s1d somewbat sguivalert to the pras~
you pointed ouwt in Sectiocns 10 and 97

4 I EBelisve that you have stated that 1f wells are drilled

sediatelyv, 1 domte shink thatts @ practical conglderatisn, 4

Jom?t think 1tvs 2 prastisal guestion.

oarL riger,  If wells are not to De drilled immwdiately
seor that basls, whet ohjsetion can you havs te an order of 20

seve posaing for ons year?

™

AT ust testifled previously that that would ba brought suy
In Joburae tosilming.

Yen dontt have any vises or ldesa oo that st &lly
OBk WRLESa W s "v? T &S P 3 PR &3‘ 3 3 k5 &
4 Youid vou stete & musetlend

e ey

G If you ds mot belleve It i fessilbls, and 1t obvicusly

srte, o drill walls on @ L0 aere lasis in the next year, wal

Snactioa do you nawe b ceotinulng the field on tha 80 acre rasis

Sll at lesst the uressurs slncenance program 1s tested?

v, Awptie Y dents balisve the witness so testified. o

A0t tastily it wme not

sticel to 4rill wells on & 40

P 1 I 4o B . e
sazeinge durdng Lo ot Faar.

o Do oyew think that you obu drill anough wells in ths naat
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A ThET s quite prob@bic.s

Lhat Lake?

f How sany wells wouls

pgtl=ating 1o e net yalr?

L

sy

i
L

A well, swsething ldke fi0%y wells, T ballove,

T And hww ssay du oyou bellevs 1T would take to develsp thds

g -~

flald on B 40 fers hesiz sntlirely dwring the next ysar?

o

Arg you spoaking of Ghe o8 &roa wowl
T I'm speakinc of thy antirg Tletiolower Gallup 4l Pool as
wi pregsotly know 1f,

5 The entire Ddgtd Foolds, I believe that®s Lrousht out in the
regtinony the other day of o vary sreit metber of wplls,

ipproximataly 300 wells, was it not?

Gopmthing Llka thak,

...,
i

T Fa, do you bhink $6%s practieal to drill that many walls
5 1 teink I already sidd that 1t wasnvy,
4 That it wmantt? A o,

S what 46 you considsr to be the bubble point pressurs io

£ By fisare 1s voary sloga o that figpuore ae testified o
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B SO o s

£

L

~lace in the flald, that two of ths walls to whilan you raderred 28

saving soas production in Seotlon 1§, that the recent Dreaulss A0

.

¥

[N £41F1
g

25,
£

of oil £het hag besn prodused

&

rogerTolr pressurs in the anert produstlon history of these walls

welow the Dublle point have any slgaili

]

£

requirss 2 rabher conssryno .oy

dregul L5 covesrned?

P

&

balow the bubbles podat,

inmelar ws ultisnte

TBE T LeLLeve WhE La e NN LR i Y

1 notice thet with tha llsived production that has baqan

b

o

2 L ocorvecti

Taat &8 corratt.

Ag 2 reseryolr aazisser, dous that hevs any signilizancs

svary {rwe Lhls ressrvolr 18 cune

Shodfinant of whils aroagmugre’

S : i P oo AN — pre ,\"'* s g o, & i G & T o Bl e w
Pregsure deglilung Do Riow ;ie solnt with the asced

s

L E S S g i B o E oy (o P
Fould rou regiiie the gueRbiont

v

oae that bave snr slgilicence to you, the deellue &

G

Tary Gofinitaly. L% & vy soredl reastion.
tossntt it fmgidets Lo you that thls s a veservolir toai

By

1 as far &s spacing & il

Thatva why wo save

Py
i
]

To vou THIAL ThAL TRO
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2

Tt T umridt %5 e o oy
in sho devalomaent of this reservoir?

that it Justilles the risk in ny rete

1%

Amsmnsatlon I owouldn®t have recomsx

e W

s
rif g

T3
L2
Faas @

Japtambar 20, 1957,

PURTERS  The wmeetdng wiil cone to order, pleass,
cugobis LRV &ny Durther guestimw of Mr. Hethwsn?

e 3ETHD Yo hawe o Tow mere axhibits we would 1ikw o
Car 8% this time. Vhey undy jwlate to the general stugdy Lowsl
i has mle of the Plsld and wo wmated & coeplets pleturs, s
wincse e Lo effar Guhlbivg ey 15, 16, 17 and 12 at thie tiuw.

&re thoge gtuwlles Ly Mr. Nethven?

He GUdEHD dey they grs by other pursennel in the cxpany
wn cUCUpy Sinllay capacliies Uo W Uethvenie
< weukd Libw to taks & look &% thome,

£, L
S s

bt

cigprail looks hose over,smy

iearrosate the wlthass?

e BALED T wighs saplals vhoss are coples of loSters

{‘:
0
Mi’

LiIAT Yo Uosn e wul Lo Bhe peonde isterested in the Cargon
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[T- 1% ERCII NG 1T ( NLGX »

everybody hare LAS COp
', CAMPRELL: 'What are the marks appearing on them?

Thare Ars soae red marks,

¥R, 3ETH: Yo particular significance,

MR, CAMPDELL: Are any of those pecple going to be presenty
o Sewtify? Ta ¥r. BReAllster geing %o testify?

Mh. SETH: Tes.

#R, CAMPFELLY Hr, Zohison, I assume, is not?

¥R, 3ET4: Mr, Robison ig here. Mr. HacAlister will be
preparad to discuss the letters, ¥r. Campbell.

i, DANPTILLy Hr. Pickell?

MEe GETH: de, he ig nov here.

¥R, CAMFYULL2 1 won't offer any objection, If you desird,
ag far as I'm concerned, offsr them at this time., Is that all of
ths letters that have bean sant to ths participants in the Carson
"nlt Ly Shell as operater?

M, 83%TH: 1 doubt that very much. These are the regular
~salogical reports. There nave been innumerable letters written
ar the Carson Unit, 1'm sure.

¥H, CAKPEELL: Ara these all the geological reports?

Nk, SETH: #r, Hacilister can answer that, Is that right}

MR, HacALIBTER: Yes, that's right.

¥R, CAMPEELL: Do you have extrs coples of thase?

TINT ho, WS QOhi'Ge
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¥R, CA¥PRELL: I dont't mean to be arbitrary, 1f the
Comtisaion g;saaa; but thig ig quite a number of geological cone
clusiong, without sven an opportunity to read the latters I hatse tg
acespt them in evidance, particularly in view of the fact that the
witnass 1 not here to testify. I don't mean to bs ér%itrarya ir
I could have a little time while the cross examination is going onm %o
look thenm over, perbaps 1 can accept tham.

KR SETH: We are not in any hurry.

Hi, PORTER: Then it would be agresadble to you to wailt

until the other witnessss havas bLsen accepted befure you offar t&aﬁé
exhibvits?

FR. 36TH: Yes, certainly.

¥R, SULLIVAYT CTould you 18y your foundation for the ine
trodustion of those throush a subsequent witneas like Mr, Mace
Alister?

FRe S52TH: Perhaps we sould if that would be we

¥R, BULLIVAX: (Imterrupting) Then you scan identify them

and they would come in in 2 more regulsr fashion, would that be

praferable, ¥Mr. Camphbsell, froem your viewpeint?

MR, CAMPERELL: It would be acesptabls,

#H, SETH: 7That's »iht, I weuld like the record to show
that we offerad thom, ot we will dafer ursing their adsiseion until

Yrs HacAlister has had oan oppertunity to testifly and to furthar

iﬁ E-!Z J»t ? B L}M i &
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—¥FSPORTER
or any consideration of acceptance of these exhibits until alter

your other witnesses have appsarsd. ¥r. Selinger.

& Hr. HMethven, as an engineer do you likewlise have the oplnid

§i§

tﬁat the previcus gevlogical witnsss had that, particularly with

r&faraaca to ixhibit 11, that there are some oil walls produsing

structurally higher then gas wells?

A If that's as the exhidit presents, yes, 1 belleve it. ;

% Is your testimony, is your gpinion based on that Zxiibit li?

A Well, it's based on Junray's exhibit as presented yaatarﬁa%
also. It shows the sams etructural relationship.

o And referring to txhibit 11, are you familiar with
Shelits completion methods of your wells in this fleld?

4 Somewhial, yeb.

% Tou sre scsewhati i Yesn.

o Whieh sf the oil wells producse structurally higher than
the gas wells? Just name them,

A Could I refer --

i {Interrupting] Surely. If you want to raefar to the exhis
piz. It¥s all right to.

L Yes. would you repsat the Question again?

ucturally higher tian the
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have?

4 Yhich of the oll welle ?raéams strusturally higher than
the gZas wells?

2 Yes.

A It appears that most of these oil walls on this exhibit
produde atructurally lower than the gas wells. I believe there's

¥

;n exception here. Yes, Shell Jarson 2 produces higher structurel
ly, I bvelieve.

& then thatts the only well on this exhdbit that produces
ol structurally higher than the gas well, is that correct, on thip
axhibit? A On the axhikit,

Q4 Do you Know whethsr or not Sbell individually tested the var-
icus perforations to determine whather or not those particular
perforations were productive of oil?

A I do not know if they tested those individually.

G In the event that the well was tasted through all of the
perforations sizultansously, how can you ascartain whethar or not
the particular, the uppermost parforations produced oll?

A %e can't testifly to.

& Kow, look at the log, &re you familiar in reading logs?

A Somewhat,

Loas that indicste that it might be productlve of oil

&£
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or oil,
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Q Loes the indenture lines on ths left-hand coluwm, the
jaft-tand sida of the well bore column indiecate, wiat does that
iniicatal

A TYou mean this line over hare?

Q Yss, on the left-hand side.

4 I believe that our geclogist said that depicted sand de-
;'almm.

G Then I*1l ask you does tha sand development, as indicated
ty this particular log, indicate the ability of the well to pro-

duea oil from that particular perforation?

4 Certainly not. Jugt a minute. Your question was doos thip -~

)

{Interrupting) TYes. A [Does this what?y

o Thenm I'1l ask you does tha sand development, as indicated
Ly this particular log, indicats the ability of the well ts pro-
duoe oil from that particular perforation? You will have to apeak
| 80 the Cowrt Reporter oan hear your answer also.

A Ckay.

G My gquestion is whethar or not this Exhibit 11 indicates
that the sand devalopment on the {argon Ho. 2 shows the abllity
of a well to produce 5il? & HNo, it doesn't.

4 Do you have an explanation, I didn't meun to cut you off,

¥r, Witness, do you bave an sxplanation?
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morning you referred to your uxhibit 12 and in pencil indicated on
¥xhibit 1 in red, thrae wells, two of which are located in Sectisn
15 Township 25 North, henge 12 West, and ons located in Sectisn 10,
Township 25 MNorth, Rangs 12 West,
Do you recall your testimony on direct and cross examinge

tion in which you put thoss Tiguares in red?
| A Yex,

Q& Do you have your izhibit 12 in front of you?

2 1 have.

¢ 1 note that & numbary of wells were fracted mnd a number of
walls were not fracted, is that correcty?

A That 1s.

% A mmber of those wells wars {racted with 30,000 gallona
of aeid, is that right, or treabment?

A CGll and e-

¢ Trestment? A Treatment,

¢ You indicated on this morning's session that the twn wells
in Section 15 had quits & repld drop or decline in bottomhole
pressure &= compared to the well 1a Section 10, did you not?

A The wells are specifically -

& (Interrupting] The wells are specifically 12-15 and 14-»151?

A Yas.
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A Io accordancs with the axhibit I believa they are.

g Are they both below the bubble polnt?

b

Yo have satablished that they were.

& Your answer is yes?l A Yes.

6 How many gellons of trestment was used in fracting the
well in Section 10, Well 14-107
-« A That well has not beeon frectaed.

o How many gallons of treatment wers used in fracting the
Y¥ell 12-157

A That was 117,430 gallons.

G How many gallons of trestment were used in fracting ¥ell
Liy=157 4 115,280 gellons.

Q Did you,in any completion of your wells, use that fracting
in any of the other wells frem your Zxhibit 122

A %o, those ars the largest ones.

i From an syehall survey of ixhidie 12, would you say that
the aversge gallorage used in frmcting the wells in this fleld werp
approximateliy from thirty to fifty thousand galloni

A That may be, yes, the most of them are in the thirty o
fifty thousand pellen reglon, yes.

4 As an sagineer, would you likely expsct a more rapid de~
cline in pressure after an uosusually large fracting?
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of course, o
therefore the larger [ract say not decline as rapidly as the other,

G Have you hed experdence in fracting la the completion of
¢il wells goneraliy in your carcer?

A Itye bean involved in & few cases.

§ Ic those feow cases do you generally {ind 1t true the heaviep
,hs fracting the more of & pressure decliine in those few chses
that you are familiar with?

Q3 Very wall, would you have an answar then for tha wlmswr'
af the rapid decline of these two wlls in 3ection 15, 25 Horth,
12 West, beingz dus to the extremely high gallonsge of treatment
usad for frasting, would that be an explanation for that decline?

A Ho, I think the reascn that these wells have had &n ab-
normAlly great decline is due to the fact that thelr drainase area
is not large. Thay nave & relatively small drainage ares.

2 Iy a relatively ssall dralnsge area, you take into aam:iﬁa#a-
tion for your answer the thinnsss of the pay compared to the well
in Seetion 107

A Of course, the amount of inltisl oil in place that this well
drains very definitsly has s definite sffact,

& Doss pay thickneas hawve an effect on the original oil in

place? A Fy all mmans.

44
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daclines in pressure for these two wells?

A T didn't mention it speciflically,

8 You may not have mentionasd it directly, but you did alter
tivres questions, You said that would depernd on the small drainage
ares, and by the srall drainAge area you meant the oil in place.

4 The drainags volums,

¢ Drainape volumes, which wis ir turn controled by youwr thicke
roas8 of pay? A Yasg,

MR, SELINDER: That's all. Thank you.
MR, PORTERS Does anyone else hive a guestion of the
witnoas? ¥r. Uts,
Ty B, UIZe
% Mr, ¥ethven, I%m still trying te srrive &t some conclusion

as to whether or oot there 1s & gAs okp in the Bisti Pool or not,
2o you bave an opinion on that subjeot?

A Tes, I have., I don*t think I have the answer to ft. In
the last erose examipation the inference was that we didn't lnow
in the cass of the oll welle, whore the oil wus coming frem. low,

in the cass of the gAs wells, the same will hold. However, there

wars preasurs moasuressnts made in those gas wells while gmduain%,
and the drawdown wes geversel hundred P3I. I cannot recall ths
axaot rusber, I don't have tihe data with me, it it was seversl

pays in the fleld which ara
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then there should have beon 4 oonsldardble smount of o1l with that

a8, asgusding this rapid drawiowm.
How, then, I believe the Iigures and tha initial produstios

of those walls do not show any oil. Therefore, I can only concluds

tha is coming from all those sands and that oil is mot coming
from them., Purther, to furihar the sxplanation, I might go back
ém sky that, let's ses, I believs in yesterday's testimony Hr.

Irinkley stated that you can have gas oocurving, you can havs &

zas cap, I don't remember his ezact words, but this was the twﬁr,

that you could Ra&ve &4 gas cap in the pressnce of undersaturatad ol
Well, he not only sald you ean, Lut he says, 1 belleve his words,
thst it happens all the tims, There &re, of course, nany cases
whare 1t does not happen. Tharedors, that is not trus.

Alse I don't ses how 1t's pogsible to have & gaa cap in cone
Jungtion with understurated oill just Lased ou the theory of fludd
machanica., S0, assuning that you cannot have those two {n the
nresance of one or mp, then there has to be soms othar oxe
slanation, 1 think that ir view of the dipcontinuities that have
bean placed or are pointed out in our previous testimony, I think
you tould drew a very logizal conelusion that thers is another
digeomtinuity in that ares which eould aceount for it, but a zas
cap exigting where you have undersaturated oil, I cen't explain
that any other way.

Lo
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ar your opinion is, that thess gas wells are in a common sourced
supply of their own and gee only? In othar words, a sas mﬂmiﬂf

£ I'm net completaly familiar with the exact definition of
somgon soures of supply.

8 ¥Well, gas only and no oll?

A Uh, well, the wells have exhibited no oil in their pro-
dustion history, several have exhibited that, so if thers wes not
2 discontinuity srd, as brought sut by the getlogist, if thare was
not & discontinuity, this thing eouldn®t cecur bacauss over the |
willions of yomrs that thisg thing vook to pet there, 1t w17 lows
to be gaparated some way. There haven’t bLeen appracimble withe
drawals here soc there hasa't been much movement thers in maay yeers
aceording to the geoclogist.

Q@ Then, do you feel that if these gas walls were allowed %o
produse unrestrictedly, it wnild have no effect on the reservoir
enarzy in the Bisti Cil Pouly

A If it was & saparste pool, why than it wouldn't, tut I do
noh know what the anpwer 18 to Shalr ocaurrence.

8 You don't kanow at this time whethaer it is a separate zas
pool? 4 Ho, 1 do not,

¥R, UTZ: Thas's ail I have.

nR, POHTER: Anyone alse héive & question of the witnesa?

o i 2
. ™Y ¥etiahin
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& Hr, Hethvaen, I
in thia pool wers on ths urder of 1580 pounds?

& Tes,

G 1s that correct? A& In that region, ves,

L I notlice on your Zxhiblt fHo. 12 you have the Novernaent
i2-15 and the Govermmant ii-l3 walla, on the Flrst you show an
initial pressurs of 1330 pounds, and on the sscond, 1314 pounds, if
that correct? A Yes, it is.

Q7 Does that not indicate that those wells, priocr to ths take)
ing of initial pressure tests, hsd sulfered some dreinage then?

A %as, and this drainsge, I bellove, was pointed out by sur
geologist. He did net nake ths contention that you had specific

# acre blocks of oil that you will have sonw sompunication, and

tharefurs I should think that that pressure drop would be oaused b?r

some communication fyoum other wella,
0 From other walls &n that area? 4 1 should think so,.

4 I notice too un the Sovermsent li-15 that shows no mmlak

pay? A That is eorrect.
G And yeot 1t was compinted lor ths production of oil?
A That is correct.

A%

And 1t elso suffeved thls dreinage?
4 1Iv infers that, yea.

and that the initial reservoir presstirs
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G ¥r. Methven, has Shell cumducted, in any of the grs wells,
any bottamhole pressure surveys?
A Yes, I just raiterated cne, but I do not have tho data

with me,

& How did the bottashols pressures in the zas walls compare
with tha hottumhols prassures t£hat you discovered in the adjacont
oil wells on bottomheole prusswre survey?

& I don't rezember the apecific values, however, if there
was an appreciable differsncs there I zay have read 1t, but I
dontt remenber what those values wers,

G Yowy Af theru had Ysen an approclable differenca, you Shind
vou would have ressmbersd that thers wes an apprscisble differsnce?)

A Pardon ue,

MR, SULLIVAY: Well, would yov 1 back sund read his last

snswer?

POHTIRD feadlng: T dow't ramember the specific veluaen,
rowever, 1f thare was an appraeiabls difference thers I zay heve
resambared 1%, but I dontt rosomber whei those vhluss wars.

4 Do 1 take that aunswer ¢oomsan that i thera had bsss on
appreciable dilference in the buitumhols pressures between iho us

wallsa and the oil wells adjucent, that von would have ressuberssd
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values,
o Well, 4f the pressures stown in the gas weils and i the
21l welle were about the same, certaisly upon initisl complstion,

would that be indisatlve that ths ZRe-produsing stratus was s

soparats stratum from the olleproducing ptrsts in the viginigy?

A It would not tell you that it wea or wasn't,

% Is 1% 1likely that if they &re ons contiououd stratun
through there betwesn the pas and the cil-producing sands, that
ha pressures will be identical or substantlally so?

4 They should be, ut if they Are of ths higher valuss, wo
mave just previpusly stated that this case should not sxist in

% bo I ressmber corrsetly that your testimony was that you
anticipated that you could drill and complete the resmaining walls
wn the Shell property in ths fileld at about an average cost of
48,0007 A How ==

o {Interrupting] Feel free to correct me,

A ¥Will you state 1t over againt

¢ Do I remsmbasr correetly that your testimocny was that it
would cost aboubt an averaze of 48,000 for Shall to drill and cum
nigte oich well that remsins %o bo drilled on your property?

A That ig correct. Thet would bs the cogt for each additiso

A d

3l walli.
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Job? A They did. CMAVEr e
¢ {inverrupting) A sand frast Job of the segaitude of the
two that ¥r, Selinger asksd yoa 8hout 1z oae cass, you used
115,000 gallons of treatment and in the cther case 1 think it ses
117,000 gallons of treatment, Zow, if you conduct a fract Job of

that megnitude, can you do Iv and

gomplets the wall for §48,0007

A Ye have & subsequant wituass that is going to teatily to
the specifis values, and therefere, I would rather not.

o ell, tr. Nethvan, I dssumed that when you testified that |
the cost of & well was 548,000, that you knew the componsnt parts
syt went into making wp that total coat.

un, SETH: That is not ths eorrect amderata&ding, it has
vean furnished, that cost, by Mr. Robison, who will be the later
witnasgss.

G You d1d not testily -

MR, SETHI Yo is prepared to discuss the cost in full.

4 Tou did mot testify te the {48,000 then, of your own

knowledge?

A 1 base my profitabilities en that §

& ﬁuzméidnﬁ%miwmth&ﬁgmafywmmld%s
or your own Pigure 88 to what the wolls will cost?

A I did not make that caleulati

s
Wi Sty 1A That 4 ;
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witness? Fr. Soolay, 4id you have 8 guastion.
Flie CGOLEY: Yes.

3 Hr, Methven, you testified under crces examlmmtion 2 sbort

while ago, I believs, that you would not advise your company to

drill wells ocut on 40 acre spacing outslde the profitable aves

vk

shown heras on Sxhikit I or X

i1t 1 T belisve it is.

4 It would be Exhibit 3, which is the mierclog.

¢ Zxhible 3, thatts right.

A Any walls drillad out thers would be of an exploratory
HALUDG o

4 Yhat area was 1t that you testified vo in answer to .
Campbell, that you wowld not advise your company to drilly

A In the reglon of ouly a vary feow fest of nierc puy &nd
thars out beyomd tho sere ling. 4nd I slse contend that you would
aot €rdill 80 acre wells out there as admitted in other Lestimony.

2 That's wiy noxt questioss, Does it seke any differance what
gracing it is, the purpose for nob drilling the weil is thy fast
it wouldn't produce oil? & That's right,

% If it bad & thousand barrel alliowabie it wouldn't be any

diffarent than if it had & ten barrei? A  Ho, it wouldn't,
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that ir, Cocley brought outk,

SLIGERS

G You said & few feet of mizsrolog. ¥hat do you me@n by a fow

Teat, five, aix, seven, alght?

A Certalnly not beyund the zers line or the five foot,

4 Would you drill any wells betwesen five and ten feet?

L Tes, you would,

X YWhere in betwoen those twe polints would you Bave your line
2f damarkation?

4 I couldntt say becausa this well assumed you place 1%, lat!
assume that you place it on the Tive foot line, will drain some

towards the serv and soms toward the thicker pay.

¢ Heving in =mind the exhibit thet dr. Seth was attapting to

introduge before and which he greciously withheld, would you say

that you would recommand the drilling of @ well on ten feet on LU
sra basis? i Tem, I bulieve I would,
¥R, SILINGER: Thask you, Thatts all.
MR, PORTEN: Any Durther guesilons? Mr, Uts.

TY M, UTZs

& Fr. Methven, can you tell me lrum your personal knowledge

letod any gas wells 1un this trend or

whather or not Shell has comp

not?

sy sipecifie sas wallm, with me that (la.
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I donts know.

Fe TR 5 |

Youtre not sure? A That's right,

£y

Lo you have mnother witness who ¢ould answer this question|
4 Possidbly, I don't know.
ME, UT2: That's ell I have.

¥R, PORTER: Are thers any Durther gquestions of ir. Hethven?

¥R, COULEYY Ddd you hays something t0 say in answer o
#r, Ute® question, M. Methvan?

A 1 just ran across one of the numbers I have here. It ia
ghall Carscn Unit Yo, 32-2C, that iﬁ did produce on an initial
tast of 1250 HOF per day of gas. Therafars, 1 believe thai one
would be ib,

MR, Uri: Did it producs sny odl?
A ¥e have & fipure of somothing like thrae tarraels.
MR, PURTER: wes that a3 twenbty-~four hour test?

A I'm not sure what 1%t is. 1 cannot attest to the fact thay
thip 48 oll or what type of Tluld it ls.
Ty FRe BIZt

& Do you know what Shell¥s policy is geing to be in regard
to producing that wall?

A Fe, I & not, 1 ghould think that 1t would be in agrse-

pent with the New Hexieo 041 Congervation Cosmsigsion Rules and

raguyEciToe,
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producs it for whatsver it wo

14 produss or whatever the aarket we g#

4 If under tha stabs ropuldtions they wers permitted %o o=
duce Lhat.
HR, UTZE: Thatt's all.

¥R, PORTER: Hra. Soolay, 4id you have any more gquagtilons?

% Mr. Hethven, is thers & line or peint of demarkation frem

which you can tell from your enginesring expariencs what is dry

gy and what {3 casinghosd $%3 as.thoss terms are oom

A Thersts not & fine line, that I'm saware of,

2 put ordinerily your cesinghead gee would sontain much mors
liguids, would 1t aet?

A Yes, ves. The fact is, it is gensrally cofarred to as wet
TAs.

% Would a ghe tap s wel Zas? & A gms cap?

o That 18 in commonly understood sense & trus zae oép, would
it be wet gas or dry zas?

A It should have soms Liguid constitusnts, I bellseve.

4 To your knowledge has there been

any sas analysis on the
sms being produced from the Zisti-lower Oallup 0311 Fleld?
A There have baen res ssmplas taken, but 1 do not know which

walls these were taken Iron.

Fye)
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4 Fo, 'z nol anc

2 1 wonder if anyone with your co@

¥n. SETH: We can furnish it to the Comsission, I'm sure,
1f you would like to have it.
o In your opinion would the properties of this ges, &nd par-
vicularly the amount of liguids guntained therein, have any haariné
on whether or not this is & gas o&p or ias not & gas cap?
A It could, Yes&.
MR, COOLEY: In view of that answer I would lilke to have
the results of thoss analyses if posaibie.
MR, SETH: Fe pled to get tham.
¥k, PORTER: Anyone elge have a question of Mr. Hethvan?
The witness pay be excused.

{¥itness excused,)

called &8 & witness, having been first duly swornm, tastified as

Tollows:

4 Have you been sworn previcusly during the course of this
hearing? A Yesw, I have.
& UYould you state your hans please, and your position with

Shall?

sion Sxploitation Engincer
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| profitably, and we can improve the recovery of reserves and, in

552

4 How long have you bean with Shell?
A Ten years,

%  %hat have been your duties during that tinms?

=

I have been an Zxploitation fnginesr with the company
during that sntire time. Three years was spent &3 & gpecialist in
secondary recovery opsrations.

X What are your aducstional qualifications?

A I graduated from the California Institute of Technology
11 1947 with a Fachelor of Science degree in mechanical aagianariﬂ[

§ Have you mads a study and becosms femiliar with the Disti
“{ald in Hew Hexizo?

& 1 would say that I was famllisr with the fleld. I haven't
studiad it mysslf as & full-time project, but I have had & mumber
of pecple working under me who have studied it, and I'm familiar
with their work,

Mi., 3ETH: Are his qualifications acceptable?
k. PORTER: Yes, thay ara.

Q Would you proceed, Hr. Hachlister, please, and give us a
triaf statement, perhaps, of Shellf's position with regard to this
LPC pillot program?

4 1 would liks to state at the @ﬁtsc; that Shell is very such

{interssted in secondary recovery in any fiald whers it can be dong
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recovery iz one form or another will be found applicable thers and

it has bean testifled that we are actively supporting the present
G injection tast,

I would also like to state that I believe that wells drilled
on eoloser than £0 acre spacing will be required for secondary re-
scvery oparations in this fleld, and I see no reason why 40 acrs
drilling needs %o bte vostponsd on sccount of the secondary rewﬁyer
proaspects. I would likes to menmtion four reasons why I make this
statement., First, s thst I believe 1t would be impossidle to it
any efficlent injection well producticn well pattern to the proesent
rardom spacing of wells In the fisld on 20 acre density. The
pocond reason, I balieve that whils the current, ths form of ths
currant pilot injectlion test is the Lest that could have heen de~
viged considering all the zonditions with which we had to contend,
I could not rscommand {0 Sy mansgement that we cxtrapolate the ﬁnrr#ad
regults which ws must obtain from this pllot project to 2 project
that would be based on 160 scre five spots in that fleld, and if
only 80 acre wells ware drilled, then 140 acre five spots would
agcessarily obtain, il we went to much a patterm. I amight aay th
& five spot is & five-well arrangement in the form of a square,
with four walls at the corners, one well in the center, and this is

the arrangement that is belny used in the pilot injection project

the injection well is &t th
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e
The third reascn, I valievs why A acre spacing will be
naceasary, s that in view »f the demonstrated discontinuities and

{rregularities in this reservoir, an sfficient swesp out of the
regerveir cannot be done on wide apacing., 1 might interject here
that during the testimony yesterdsy I heard it sald that in one £1pld
the recovery efficiency was the same op L0's and on 20%'%s. I found
that & little difficult to reconeile with another statement that

said if you went from close spacing to wide spacing at EBisti you

would get bettor efficisncy. I think it was also menticned that ar
sacroc they found that wide aspacing wes botter than c¢lose spacing,
and while I'= not femiliar with all the details of sacroc, I &
know that 1is & reel limestone field with over something in the
seighborhood of 200 pay, of pay 4t a dapth of 7,000 feet, and I
don't balieve that anything that happened thers cculd be said te bp
ralevant to the Blstl situation.

The fourth rsason that I believe that closer apacing would b#
degireable is that ths pay-out of a secondary recovery project wonyld
be unattractively long with wide spacing. Une of the more unat-
tractive festures of secondary recovery operations is that you hawa
to make a considerable investmant, and your pay-cut on your ine
voptnant doesn't bepin for one or mors yesrs, doesn't begla fer

ane or more years after you make that investment, 1 bellievs that
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z w
cause of ths large investment that will have to Lo made in LPI.
Parhaps a8 much a&s fiftesn to twenty milliion dollars alone {or Liu
in this fisid, Therefore, I believe that spacing on closer than

30 acres would be required to gain an acceptable pay-cut in this

| 255

fisld. The pay-out time variss roughly with the spacing in secondary

rocovery opsration., It sesms to me I had something more to say,
rut maybe we had batter get on with it.

2 vhat is the arrangesent of the initial injection project
here, what spacing would that be?

A The four producing wells are on 40 acre sphcing, &nd the
injection well is drilled between them would be called a 40 &ere
five spot, but the actual spacing betwesn injector and producsr is

20 pores.

& You pantioned the importance of the time factor in secondaly

TALIVeryY. Lo you mean that once you inject this large investment
in LFG pas, it could be & yoar or several years before you even guk
the injected gas LPC back, is that what your testimony 4s?

& V¥all, the injected 1P in gas would be the last thing you
weild axpect to come out. What I meant to convey was that in ordgr
to get additional recovery over and above what you would get by

crimiry oparations sufficient Lo pay sut the investment, it takas

2 sumber of, well, 1t takes a year or more for that to begla in mgst
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4

havs resulted from drilling in the pool. Are those prsssurs
changss & function or related to spacing, or is the pressure change
mors & Tunetion of withdrawelsi

5 1 think pressure 4rop is related btoth to withdrawels and
the dreainage volume from wideh you are taking those withdrawals,
4 well with small volume of raservoir attached or being dralined Ly
tha wall would have & relatively higher pressurs drop with a small

withdrewal.

7 Put the overall fisld pressurs would be controlled more

¥

by the ovarall fiald withdrawmla than any other factor, is that
- currect? A Yes.

% Do you have any other comments you would like to make relam
tive to this secondary recovery matter?

A I dom't believe 85 &t tha moment,

1 Have you written a number of letters to the parties pare
ticipating in the Carson Unit relative to the geology and anginess-
ing in the area?

A We have. As ons of our chligations as operator of the
Carson Unit, we have to prasent plans of development for the unit
and rocommendations &8 to participating arese within the unit.

Yo sccompany our reccmsendation, we have from time to time presanted

mar tantative enginesring interpretations,

or idemtificetion as

ap
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sion what those are?

A Theme are entitled "Jeclogic and Enginesringz Report, Gallup
{Vpper Cretacecus) Fool - Jarson Ualt, Jan Juan Jounty, Hew ﬁaxiee*

and thae Tirst one ig to accompavny the proposed first revision of

the participating area., That®s ixhibit 135,
pxhibit 16 was to accompany the prepused second revislon of
the participating arsa. Exhibit 17 to accompany the proposed third
revigion of the participating ares.
iz How, do thesa three axhibits represent the opinions and th%
thinking of dhell at the time that they were written?
4 They do.
7 1 will alme hand vou Hu. li that is signed by My, Flekell.
A Jo Je Pickell.

W is he?

A de was an tuploitation iInginser who wes for & tixme in ﬁhﬁr&&

of the Ixpiultation Bnginsering Jection in this srea.
3 Fould you examine 1li and can you state whether or not that
is ® report similar te 15, 16 and 177
4 It i8, it has thae same title as the previous reports oi-

gept that this obe ig Lo RCComPeLY

the propesed initial participate
if’a"j Ered.

L Hew, do thems reports &lsc reflsct the development of the

)
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A Yes, They oS

& Could you tall the Uemisgion whether or not that shows any
slight change in Shellfe thinking and approach to this probles
Auring this periad?

A 1 don't believe thess latters or reports show the present
thinking of Shell. The last one.

& 1 meant do they show the position as ¢f the time they wers

written, sach cne individualiy? 4 Tas,.

Does that show any oharnge in position?

£3

Yes, there i3 sons

3

¢ Would you dascribe that to the Commission, just in genaral
terms is sufficlient?

A At the time that the first report was written I bslieve we
made statamsents s Lo our belial of the zeneral continuity of the
sards in this fleld, aspucially true along the central portioen of
the productive tast whers & good pay development has been cbserved,
1 think a8 we go along in theas reports will indicate that we
recone less and lass convinced of the comtinuity of the sands.

¥R, SETH: ¥We would like o offer thaess in svidencs at
thils tima,

R, CANPRZLLE I have no sblection as far a&s welrz cons
cerned,

H¥, PORTIR: Any objeetlion to the adulssion »of the exhibifa?
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G m‘& hap happemed to Hr. Plckell? You have testified that
wo was in such a&nd such a position. ‘hers is he now?
A ¥y, Pickell is in Denver.
Q0 Still in the ampley of the 3hell OA1 Caompany?
A Tes, he im.
¥a. SULLIVAN: Thank you, I bave no objection.
U, SETH: I the dosmizaion please, I might varhaps nake
an axplanation ia order for affering thasa, We wanted to show the
trend in the study and thinking of Shell in this conneation cver
this paricd of time. We thougit the lettars, wa're & littls dlsap
pointed, we thought they would be more interseting to the proponen
than they a&rs. ¥e think they are a part of the story and the
commission has & picture on them.
wR. CAMPEZLL: We haven't had su cpportunity to vy them
yat,
A 1 believe the Commission has obtained coples of these.
They wers sent to the Commiseion as wsll &s the other parties in

the unit, amd ths United Statss Jeglopical Survey.

¥k, PORTER: The Commission rules that Exhibits 14, 15, 3
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MR, PFORTER: Anvons have & question of Fr, MacAlister?

4% First s few questions with resgrd %o your position oo the
sregsure maintenance progrém in this ares. Have you nad an aie
rorience with a pressure nalstemsncs prosean of this nature?

A e, sir, I bave nol.

% Then the reascong Lhet you glve for dissgreelng with vy,

Prinklsyts conclusion on the effectivensss of the propgrasx under

L aces or 80 acre spasing, are bAesed upon what assumptlons or
reneral knowledge »f sscondary pecovery, or what?

A Tased on some tenernl knoalledge of secondary recovery plus
the faet that it will be 2= fluld drive project, and as are all
secondary recovery operatiosms, I shink it differs by degres onxly
from say watsr flood profeet iz that the physlies of contraling ¢

ara not greatly different from one projsct to ancther.

0 You will agree, will you not, e, MacAlister, that in sy
fluld pressurs maintenance or secondery recovery progras, that
she doterwination of the patterr of injecticn has to be determined
by axperimentation, dces It not?

A I would say that that could be part of the answer, it's
also bvased on experiencs 1 hellieve.

Q Well, isn®™ it concsivabls here that conbinuing study

N WY

ottty
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other or froi the ghs ares towwrd ons ond or the other.

I mean isn't that & mattar Lo be determined &8s the nrooras

Progressan’
A 1 believe that & line drive project might be possilie, but

7 think iv is probably even more dangerous to try amd extrapolate
a five spot plug on close spacing to & line drive on wide spacing.

4 But in any event, thal is & matter of disagreement of gp-
sreach between you and Fr, Drinzley, isntt 1ol

A Tas,

4 And either one of you n&y be wrung, is that right?

4 In my cpinien he 18 more iikely to be wrong than I &,

2 I'm sure if ke as opportunity to testify he would ax-
vraess the eame views. Tow, sioce that is true, and apsuning thae
he sy be right, since there's an hoansst differance of opinion
Letwean you in this engineering matter, what oijection ogm you M
to delaying this thing at least 5 year until that difference st
laapt bhas a chance to be reconciled?

A I believe that the discontimilty and irremilarity within
the reservoir is going to require closor spacing for both pri

and sacondary recovery operations no matter what form the sosondary
re¢overy operation takes.
T That matter can be determined within the early stages, I

L zg rgm- — BT R SRS EHON SRy aurine e seaxd
: 3 v ; A4

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS

ALBUQUERQUE, NEw MeXx
3-6691 ’5,-9'54{5E ieo




that it has %o be., You cant't drive oll sut of thesw dead ond tuu&.
4 gw} with :’OM Lo your statomenty

ng the pay-out
of the secondary recovery or prossurs mintenancs progras, you ueri
refarring to tha pay~out of the progrms, it's not the payesut of
the entire investment of tho oparators in the fleid, ware y2u not?

A It's the pay-sut of the secondary recovery investaent.

3 Of ecourse, if wells are drilled on 80 seres {instead of LG,
and assuming the effectivensssy of the LPC program, you will have
twice the cost to work againet, will you not, on the pay-out for
tha entire investment?

A Ths cost would be not twlee, but it would be considarably
aore than on 403, but you have to inject for twice as long to zet
your oil cut.

2 Mr, MYacAlister, with regard to the raports of your comparn

as operater of the Carsen Unit to the osther operstors in the unit,
and the U,8.3.5. and the 0il Commiasion, I would like to ask you
whathar in sddition to these, indicating your comtinuing bellef, that
there is what I prefsr to call & lack »f uniformivy in this reser-
voir that thess do not alse indicste your comtinuing belief that
you tannst determine the pressurs declines and other information
in the reservoir dus to the lack of production history?

L

Certalnly wotre misziny gsonw lmportant information by not

Howsver, we've made thoss
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witnesses alnes tha last of thosse reports was writtsn, Our idesas

are considarubly different now than thay were &t the time that the
last ¢f those reports was writisn as regaads the contlaudty of the
sands and the abilisy to dredn on wide spacing.

G Throughout thase letters you refor to wells which Shell
rag drilled bt not coupletad, is that corrsct?
A That's correct,

& How many such walle are there now?

A Oh, there are probably half & dozen, maybs As many as ten |

now, ¥%We have recently embarked on 2 larze complation prozram in
wilch weo perforated some sixtsen {0 twonty wells, I belleve, &nd
thoss walls are undergoing preduction tests at the present tine.
& I want tu &8k you one final qQuastion which hasn't yet
samad to me $0 be angswered. Vhat dissdvantage is thers to Shell
31l Company in the light of the circungtances that you pregent [ox

gatting our testisony, what disadvantage is there to you to gpace

this fleld om an €0 acre progan for & pord

cd of one year?

A T think it will be brought out in subsequant testimony.
It's golng to cost more woney to do it that way. Ihat considersti
aside, my feeling is that from the st

rdpolat of snpinesring work
we would bhe better able to soncemtrats on this development progran
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TRITTY: ey

yndferm apacing pattern to vegin with rather than get oil going
ir gne direction Rt one time and then go in and drill more walls
and start it going in ancther dirsetion. I belleve that from the
standpoint of afficient eseplotion work, the earlier you drill amd
zomplete your wells, the Letter of you are.

¢ The better off you are? A Yes,.

G ls that irrespective sf the reservoir condition?

A o, that's not irrespactive of the reservoir condition.

Q That will depend on emeh reserveir, will it not?

A hgﬁ%&!%ﬁkit%hﬁﬁiﬁtabﬂmdmw
reservoir.

G One last question, I know you don't like to do this, but
you polnted out, and I have too, there is a difference of opinimm
tatween you and Mr. Brinklsy sbour the sifectivencas of this
prageure meintenance progrew. if ¥r. lrinkley fs right, would yoy
vhen atill feel that this fiald should be developed at this stags
on 0 acre spacingt

4 1 can't agres that r. Srinkley is right,

Q ALl right.

¥R, CAMPBELL: Thatts all 1 have.
MR, PORTER: Anyons slse have a question of ¥r, MacAlister?

Hr, 3ullivan,
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B, 372783 You hawvs to walt ome more witness.

¥R, SELINOZR: May I sek R, Fachlister & few quastiona?

4 Touw talk about the Carson Unit, and your counsel in having

you identifly Pxhidbita 15, 16 and 17 snd the explanation that 1t

would tell ths antire pictures 2f your consistency of your views as
;yamr of the unit, will you ilndly tell the Commliastion the zizs
of the Carson Unit in acrsare and who are the mmers of the Cargon
Unit, 1f you know? |

A The Carson Unit iz four sections wide hy six sections north
and south, that is twenty-four seetiong, 150,000 aeres plus sy
minug, not all, am I wrung, thet?s tos bLiz, 15,000 acres, excuse mo)

Hot all of the leages withis that sred sra participants in the unit

N 3

but subgtantially all of tham are, I belisve.

§ Will you kindly tell the Commisgion the owmera of the, or
the participants of the uait, and if you have it availlable, the
parcantage owned by sach?

A I can't tell you the exast percventage, btut Shell iz ths
largest participant with gomething in the neighborhood of eight,
r;éz, eighty-Live percent of the acrasge. Phillips 211 Company and
Skelly 041 Company eich have in the neighborhood

& (Interrupting) Seven and a haifl pervent?
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4 Gow, in furthorance of your counsel’s sxplanation for
Ixhibit 15, 16 and 17, snd in ordsr o colncids with his wishes
to give tha Commission the somplate pledurs, do you have corTes-
pondencs betwsan vou and the Ua3.0.3. and you and the other partie
t with respsct to bringing

cipants or ocwers of the Garson Unl
amibits 15, 14 and 17 up-to=dste?
A I'm not surs 1 underetand,

§ Md you havs any furthey correspondence outside of mau*
15, 16 aad 17 with any ether operstor In the Carson Unit? |
-ﬁ {:‘3‘;\}%' Yﬁﬁn

§
}
§
!
!
:
i

4 Do you have that available hore?

b

8 Did you go% any correspondence fram Phillips about the unisg?
A Yeog, sir,

S DAd you get any sorrespondence from Skelly about the unity

¢ Did you pet any correspondancs Ifrom any of the others, and

i s, from whom? A4 Prom Humble and ) Pasoy
T ¥ow, can You, sinee you are familiar with that, can you

indicate to the Coemdssion the desires of the other partieipants
in the Jersen Unit slnee you have gone into great detall as to the
desires of Shell with regpect o this matter?
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wp, SLILINOSR: Mo, I hoven't. You ars putting in the

testimony aud the exhibits, I would llke for you teo put the rast of

thy axhibits in.

¥R, SETEt If you have them we will be giad to put them
tn 4¢ the Tommission would like to regsive them.

wR, SZLIEGER: I don't haws the correspondence from fupile
or Phiilips.

PR, SETH: 1 am thinkiny that you ohject to the spaedng

e, SELINGERt (Interrupting] Let the exhibits speak far

tihiam,

¥R, SoTH: Thers iz a lot of correspondence.
s, SELINGER: Let the exhibits speak for them. This
witnass smid he hea the correspondence here.
A Yo, sir, I do not.
R, SBTH: Yo deoeas not.
A I 44 not have &ll of tham.
B, SPTHp If you will idenmtify them more particularly,
we will be zlad to get coples and sulmit tham to the Commisgizn,
£ On examination you stated that you had correspondencs o
thess variocus eompaniss. Tall the Commlssion the correspondence

you had with Skelly with respact %o the Carson Undt.

»
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Akelly indicated that they might, that they would be happy to w
soma, to havs scme L0 aers wells drilled on thelr lease.  .ise-
quently ws have had latters from them that indicate thay have
shanged thelr mind on that =mbjact.
£ pid they say why thoy changed thelr mind?

M, 35TH: IL vhe Coomisslion plesasa, 1 think the lettors
m tha bagt evidoncs. 7Tou nust have your lastter, You are agkiag
about. what you wrote.

¥R. SELINGER: I am selng to ask about Humble and the
ragt which Skelly has no possussion of,

MR, SSTH: Do ryou have your letter with you?

FR. SBLINGER2 Hoo

¥R, 32TH: Ye would like for you o produse it,

MR, SLLINGBR: YWe would like to have Shall Durnigh the

'ro tha other interestad pmrtias

Sompiastor with the corvespunds
1y the Carson Unit which wiil indicate likewise the desirss of thoge

sther participants as well as 5hsll in their Sxhibits 15, 1¢ and
7 mo that the Comission cen get ths complete picture. They have
wrepanted only am; Shallte position., Now my purpose is asking
£5r thae additional informatisn %o be supplied, is to show all the

participants.
M, ZETH: I believe we Bold you we got them once and we
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sperators to t
axtranecus currespondence, but wetll be glad to fwrmish it to the
Coomission, of course, i they would like them.

KR, COOLEY: Mr. Sslicger, for what purpcse is the
sorrespondencs sought?

« SELIRGER: The same purpose thavt Exbibitsls, 16 and 17
a5 explained by Mr. 3eth, to show the full pioture, it's for the
BAG PUrPOGE.

FRe COOLEY: As I wnderstand iv, it could not be for the
sane purpose becauss I Lelieve the purpose of 14, 15, 16 and 17 |
was Lo show the charnge Il pollicy of Shell 041 Company, and I can
848 how ne correspomdence from &ny other company could indiecate

MR, BELINGER: ¥Wall, wo have no =

MR, CODLEY: {Interrmpting; I1s that the purpose of 1.,
15, 1¢ and 177

¥R. SBTH1 That's right,.

MR, SELIBGER: 4Ye have ne control over Shell's viewpoint,
but they ars speaking now on behall of the Sarson Unit., I want
the Commissicn to undarstand that the consistency or inconsistency
of their view in operating the Carson Unit can likewlse be indicatpd
by the inconsistency of the viswe of the othar participants.

My 38TH: I think the raearﬁ, we speak for Shell il
ihell 011 Complny, wé 8re speaking for the lareon
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Unit, It e not lnwvolved in this hearing.
Hi, PURTER: In the interest of time, Mr, 3eth, the aauns%&
for Ghell, has agrsed Lo supply too Comedgslon with covles of this
reaspondsace, whilch the Jomplssion will secept,
MR, MBCHEM: You cgn inciuds that too in your statanonts
te dhe Commission,
W, ZELINGEE: Yes, aﬁiff*; we shall,.
G ¥r. Facdlister, you sald that you had semt coples of
Sxhibit 15, 10 and 17 to tho Uedeloea?
& Yes.
G What wee your latsst corvaspondence with relation to ihose
axhibits, Zxbibits 135, 16 asd 17 to the U.83.5.5, with respect to
the developoent plan?

A Ve sent them a plan of development suzgesting developnmen

of the Carson Unit on 40 acre spéciag, and we recomssend

LA

drilling of 33 walls,

s das that subseguant Lo thone azhibita?

A TYas, it was.

4 wee that your latest wurd to the U.5.0.5., wes there any
latar gorvespondence you had with the U.l.2.5. with respsct to the
nlan of development? 4 Yom, there was.

I what was the date of that later correspondence, in affact,

the glet of 1t, te the U.5.0.5. 28 to the plan of developument in
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Cosmmission has coplea of that serrsspondencs, do thay not, #r,
smoAllister?

A 1'% net cortaln,

¥R. S85TH: Or the Clommissloner of Public lLands, in any
avant. Ye will get coples of that.

A Ordinarily the correspondence is handled by our lLand
::aparbumt.. I not familiar with the dates of the corraspondencsi
4 You mefn it will be zovered br & subsoguent witmesa?

A Ko, T'm afraid we dna' have ong hers,

¢ You said you were familiag- with the later corresspondence
of the ¥,5,0,8, as to the latest plan of developnent as sulmitted
by Shell, Will you tall this Commission in glst form what was that
igter plan of developmant?

A Y¥e requested ths U.3.0.3. to approve certain walls withix
that plan of davelopmant in order to continue our operations in the
ald whils this discussion of spueing in the fleld wes beling
asettled,

Q And that basis was S0 acres for the present, is that corrsot?

A ¥o. We didn®t say that, anything es tc spacing as I recalll

Juin
or

G You did not say it would ba on 80 acre density?
A Yo, 1 don't believs so.

MR, SELINGERY
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Te UGE, GLH Fou DAY

by HRa ULEt

& Mr. Hacilister, &re you fsmiliar with the sconomica of the

Sunray pilot flood which they are beglinn

ng to operate now?

A Cenarally.

4 Do you know what the sstlimated cost per barrei of o1l re-
covared by secondary means 1s to val
“ A o, I don't believe I can answer your question directly.

¢ Do you have that informstion avallsble that you can .ﬁzmid}
the Commission with 1t1

A Let me try and gnswar it. Maybe I can satiafy you and
maybe I can't., Ths cost of the project is going to be, I bellave,

somewhera in the neighborhoed of one hundred fifty to two hundred

thousand dollars, includinz the cost of LPU and gas. That's the
capital investment, of which 1 thisk we can reasonably axpect to
rscovayr asubstantially & larze part of the LPG and ges oventually,

g0 maybs the total investoeut would boll down o one I

sne hundred twenty-five thousand dollars. If the project works as|
wall @8 they have predicted it will, thay will recover sametiblng
1ike 136,00C barrels of sscondary oll.

Q3 Did your one hundred twenty-five thousand include the cost
&% drilling the injection wall?

A Yu, but 1t dmm*% include apmtmg costa. I'm not
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¥R, UTZ: That is all,

3 You and ¥Mr, Dtz are only referring to the pilot phase of
thia project, ares you not?

¥R, UTZ: I am, yas, sir.

% I wasn't gsure he was, I wanted to bhe clear.

A Of courss they won't resover 136,000 barrels in time
necessary to recover the pilot and extrapclate it to a full scale
flood, if that becomss desirealls it comes over the life of the
injection project.

KR, PORTER: Anyone olse have & quastion? Mr, Rellahin,
5y Uhe EILEANLNY

& Hr. FacAlister, as I undasrsta

d it, Exhibits 14 throush 17
rave besn offered for purposes of showing the change of position
on the part of Shell, ig tiat correct?

A Yas, sir.

e ?3‘#; hased solely oz those exhibits, they reflect no
change in 3hellts opinjon that there is & contimuity of the sunds
in the northwest, scutheast dirsction, is that not right?

A I think you'll have to sy that that statement wks rather

gualified in the ietter.
0 Yal I esonild
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& I helisve on Paze 2 of Pags 2 of Uxhibit 17 your statement
15 to the effact that "I previcus proposals for participating
areas {ses Geolopical el Enginsering Reports supporting the pro-
posals of Initial Participating Area and First Revision of the
"articipating Ares, Jemuary 18, 1957 and April 26, 1957 respectives

¥

iy} data wers presented sugresting fair continuity of sand develops
z;eﬁt along the northwest-southosst pRy trend, and pour continuity

in the transverse direction,” Is that the quelification yuou refer

to? A Yes, I believe that mr
G Yot you support thit Ly a reference to the two preceding
roporte which do not in snywiss: Qualily your statement.
A Can I elaborate on the context of that?
& I mm referring to the comtents of the axhibit, if your

attornay wants to bring out the sxplanation.

¥R, SETH: TYou osn axplain your answar. 00 ahead and
explain your answer.

A That was written to explain why we had extended the par-
tieipating area ir the direviion and meetings that we hsd, and it
was an extension along the grala of deposition of the sends, and
1t was meant Lo convay that we felt that we could extend the par-
ticipating ares in that direction with more confidence than we wa&

across the grain, simply beoeuse the general deposition indicates

DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUGQUERQUE., NEW Mexico
2-6691 5-9546




prediet a2 transverse extansior of commereial produetion.

G But on tha basis >f thess exhibits ﬂ.@m; you request no
shange in your opinien as to the contimudty of the sands aside
from the qualification which you state?

A 1 dontt think it reflsctz 2 change in our ideas as to ths
rross picture of the sand deposition. |
HR. XELLANING Thank you.

¥R. PORTERS Are there any Jurther quastions of ¥r,

HacAlister? ¥r. Cooley,.

& One of the major fectors, Mr. ¥achilister, you said in
ascondary recovery, was to Zot & qQuicsker pay-cut and meke it
xttractive to ths compmny since thars wos such & large expenditure
»f monies? i Yem,.

4 Tou felt that you would gat thip quicker pay-out on 40 aor
spheing, you would get & quicker pay-ocut on L0 then you would G:ZL?

A Yes; sir.

2 ¥y only question 1is wis thet based on well potentisls you
can just produce more cut ¢of twice 85 mary wallas, or was this bag
un greater allowabias assizned?

4 Usually the 1lifes of a secondary
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—reservairs
¢ Yhen ith actual potential of tho well and not the al;}.mh;is*
he statewlde sllowable has nothing teo do with your discussion o0
chat point? A  Eg injJectivivy,
e, PORTCR: Anyone alse have 2 guestion? The witness
uky be excussd, We will take a short recses.
{¥itness sxcused,)
{Recass.
¥R, PORTIR: The meeting will come te order, pleass.
#r. Seth, will you call your next witness?
Wi, 8UTH: Wo would like to call our subsoguent witness adw.

Houdd you stats your nama, pleass, Fr. Robison?

£

A Wy name la %, K. REobison.

by whom srs you ssployedi

£

A4 I%s smployed by the Shell O11 Company ss Division Produee
tion YEnager, Farsisgton,

Row long have you bosn smployed by the Shall ) Cowupany!

LA

4 Going on thirty-four yearsg.

¥, Rubigon
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University in 1924 and majored in mechanical sugineering. 1 went
to work firet in our Gas Depirtusnt {or & year or two, and than in

saving as mechanical engineering work, and later as

Jivision Hechanical Fnginesr, and then Zngineer of the Drilling

n, Division Superintendent

Department, later Drilling Foroms

sinos 1953, Production Maneger. f7hat is a hurried rundown.
© 2 At the present tims you are in Faveington, 1a that correct’

A TYes, 1 come to Farmingion when the so-called Farmington
niyision was orzanized, April lst, of this year.

¢ Have you, during youwr work in Farmington, had ocemsion Lo
rosoms Cpmiliar with the costs of wells in the Bistli Area?

A I bhawva,

¥E, 35TH: Ave his qualifteations accaptable?

¥R, PORTE

o Would you plasse st&te, iir. Robison, the experience of
Shell with well coste in the ietl Fool?

A Yas, in that comisction I have two tabulationa here of costs,
ons LAbeled Rxnibit 13-4, ths other Sxhibit 13-D. I might pass thpse
cut. Seferring to the tabwiutiscn labeled Zxhibit 13-4, you will
nots that 1t includes ailx wells which wers completed this year
during the month of July. ihwese 2oats are not down to the dollar,

Lyt serve RS repressutarive costs, days drilling cost of Shell’s

rom 40,800 to a low of
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135,200, The averags being %33;§$$‘ This £38,000 includes a F?g
wall completed as s flowing producer including everything from the
roads, the drill site, the actual drilling, testing, the caging,
casing services, cementing, perforeting, the tubing, the wallhaad,
the flow line &s well as the coet of the formation fracturing that
we commonly do. Then if yeu will refer o the tabulation shown a8
Zxhibit 13-3, we go back to the [irst well that we drilled in the
pigtd Fleld, after a tabulatien of tetal cost for the 37 wells that|
had been completed ths mlddle of August. Tou will nots that there
iz 3 wide varignes there in eaﬁt; gur first wells baing, first

well being $88,000, that well was drilled in the early part of 1956

The averags cost of tha; un & per well basis for the 37 ilisted,
im %ké;ﬁﬁﬁ. The logical guestion would be why such a marksd ro-
duction.

Thers is nothing in my opinicn thatts mysterious about it.
It is largely due %t soncentrstad sfforts, what we now know how Lo
érill; but aves mors important the cost beghn to come down malinly

mscaues of 2 development progrs:. This reductisn from $46,500

to 532,000 in current cost i3 rather sizeabls, I doubt that we can

Ao as well in the next vosr &nd a hall, but the dowsward trond is
still with us. Again larpgely becsuse of the continued development
srogram in the flald.

Wa, a8 I gaid esrlier, started the, organized the Parminston
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maxirun of thirtsen currsntly driiling elevern, with eleven strings

of tools, twe of which are Bisti, The cost of moving the outfits
into the Bistl Field ig quits simsable, Lul tha&t has been, Las
paid off, so-to-sp %&g; amgrtised over the wells that have bsen
drilled and are being drilled.

The naxt group of walls which we have contracted for will be
géa bits a foot less than we &rs presently paying, that means
reughly a saving of L1250 a well, Again that downward trend is
with us, I might right herc clear up the flgure of §48,000 that
2 previcus witness usaed., That has been arrived at from thesaa
figures, teking into account the reducticn that we contemplated in
the nsxt zroup of wells, namely 237,000 complete with fracture
treatmen t, completed as a flowing producer, add 35,000 as beinz tha)
future cost of pumping equipment, plus 3,000 as each well's shars
zf the lleld facllities from hare on sut,

% What are these fisld facilities, :ir. Roblson?

A Shars of the gas and oll separastors, the manifolds, and
main ro&ds,
iow, how, what affect does it have on tha cost of field
facilities if you injtially plan for an 2C acre spacing and then
have to go hack to & 40 acre spacing?

4 Unless the program were continucus, It would add materially
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and we get that for several reasons, we have been sble to maintain

the sume contractor in the field, and I might add too that we had
a string of tools of our own, our own crew in there to drill six
wells, but mainly 1t's bean contract work., The crews becous
familisar with the operation and that is quite important in thisz
country, you find it necsssary not only, the contractors find it
gst suly necessary to tell us to weed out the crews to get zood
&aip; and secoundly if w2 wers to have & shutdown In cperstions,
aomegnas has Lo pay to move this squipment ocut and move it back in.
Trat pay comes to us or any operator in the fleld, That runs into
rather sigeable figuras, and the two tggather; well, it depands
on the number »f wells, the amountg to, I had bLetter Jjust say a

swakle figure, several thousand dollars per well.

373
h

2

v ihe well costs, you sxpasct them, they would bLe less ul-
rirataly, if you cen maintalin a centlnucus program, and they would
b3 less too iF you did not have to start on an 8C acre spacing and
than go back teo & 40, is that right? 4 Corrsct,

¢ Now, what is vour drilliing program for the bRlance of this
vanrd

4 “The balance of this year we have planned, and our budget

approved and calls for the drilling of 29 additional wells in addi-

P
Jane

on to trhe 37 listed on the exhibit shown as 13-B. For next year

L{Frs
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are right in the preparation of it now, but we are planning on ¢

walls in the Digti Field fer naxt year. e would like to drill tﬁ#ﬁ.
4 Are you preparsd to drill them?
A We are preparad 4 drill them.
7 Iz the money budgeted tu drill tham?
4 Unly tentatively, but we hwve had & preliminery budget
;zaring and top panmgemaent Bppeare to Le in agreement. That was,

I might mention this nubber of wells was originally included in ow

tantative budget when the FParnington Divipion was orgsnized. 5o
I look for no provlesn as far as ohtaining the Pumis,

¢ Then 3Shall is prevared, if the lommission permits it, %o
go ahsad on a LU asre basig, 1s that correct?

A Correct.

37 And would you have & vough spproximation of the acreaze of
5hell leases within the proposed pool, just roughly?

A Yes, roughly 25% of the area that's been discussed hers
previocusly.

% As by the other witneasea? A& Yeas,.

MR, SETH: We would like to offer these two Exhibits,

if the Commission pleasae, 13-4 and &, at this time,

¥R, PORTER: Any objection to the admission of thess exhi-

tits? They will be admitved,
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¥r, Roblison? A ¥o, I telleve not,
MR, 3ETH: That's all the direct ws have then.
MR. PUHTER: Does anyone have & guestion of Mr, Hobison?

¥#r, Campbell.

ky BRa CAMPEELL:

% ¥r, Robison, just & few gquesticns about your exhibits relate
i#g to well cogts,. ?hsrrat:au, a8 1 understand you, that you have
Lean able to reduce your wall ¢csts from your first wells te your
latest wells is by virtue of the gize of your driliing operations,
an I correct in that, snd the information you have obtained?

A Lot so much the sise beteuss we are not conduetlag & large
ozeration now, you might eay we only run two gstrings of tools, but
by size 1 would interpret that to mean, I would rather say it as tu
continuity of cperation, First we went in as sort of an explora-
tory operation, we drilled a few wells and then there would be a
period when there was no devalopment, we would have to go haek in
azain and in turn pay for getting the contractor's equipment into
tha field.

¢ dave you estimated the number of walls that you would dbe
drilling 1f the 20 acrs donsity wers maintained during the next ya&r?

A Yes, I have,

4 liow many would that ha?

—Hh—Fo—what—we—vonei
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Bere walls, Jor the reoniteTr
keep us going through the balance of the vear the same &a the 4,
ut maxt yesr there would be 11 walls,

n Put you could maintain a continuocus progras for the halancs
of this vear at lsast with the present operation that you contamplape?

5 That's right,

r Apre thers, to your knowledge, operators in this fisld whoe
é% not havae the amsunt of undavsloped acrsage that you do?

4 1 couldn't speek with very much authority on that, but I
would say that there are probably soms that do not have Lha Scresse
Lecaups 1 Just mermtioned that we have 25%.

© Your plans with relation to the devalopment of your acreage
10 thig field have assumad that you would be permitted to drill i%
ipradiately upon 40 acre basis?

A W8 have gone on the assumption all the time up until the
filing of this petiticn, that we would have LD acrs spacing.

0 That is the sole disadvantage to the delay of 4LO acres,
gasuming that it were later put intc operation, that your company
geas in this application?

A Yo, 7 can't say that is the only objection. I'm sersly
a25ing one part of the objection. One objection.

+,

% What others, that you know of?

34 Well, 7 was listening tc & previous witness who thought the

miznt CG B0De INOLTiCLent
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¢ Bo you feal that the econumic loss o your sompany that you

5,

T

sny that would sxist for the balancs, for 1948 i this ware Avrillisd
on 20 acres to that time fustifftas the drilling «f additional wellsg
¥y other operators l2 & sole reasoni

A I don't gquite follow you how Lhe othe?r -

% You mean that your sconasiz loss -

& (Interruptingl lscause we would foree other operators to
drill unwanted 40 scrs wells?

« Yes, sir,

A Well, bvasirvally we are scsld on the 40 acre spacing, 30 wo
dontt think that aven the othey oparstors would suffer,

L Well, that of course, 1s the essence of this discusslion,
for the last two days, but my reference was whether you thoupght
that was a sufficient sole Lasis for your feeling you shouldntt go
along on & one-yaar 40 sors spacing program?

A Well, again, I'11l Just hawe to say ws would like to abide
by tha present regulation, srne wall to 40,

§ ¥ould you, if that remained in effect, L& able to drill
all your 40 acre locations in the next ysar?

A I'm not positive of that, but I'n sure that we woull sot
the majority of then drillsd.

¥Re CAMPTAILL: I belisws that's all,
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Bobison? Mr. Coolsy.

o %r. Robison, has Shell completed as of this date, or come-
menced, rather, as of this date, any wall which could not bave 30
acres dedicated to it? Plalia words, have you started any 4l acrs
lvcations?

A W, have not startad, or did not start, any A0 acre well
aftsr the date of the filinz of the petition, but we have, I ba-
iisve, ons well, maybs two, that ars OB & 40 acre basis, at lsast
T would call them that, How, I don't know whether we can &dd
another LO to them, They're not uniformly spaced 80, put it that
WRY e

¢ I'm aware of that that there would be several exceptions
to the attempted uniform spacing plan ia hers, but you do have an
additional 40 acres that you could dedicate to any sxisting well?

A That I'm not sure of. If there is any, there's only one
or twa. IF I can leave it &s gensral as that.

3 You stated that 3hell has not commenced any 40 acre wells
since filing this application. wWould you be in & position to stats
whether they anticipate commencing any until thore is a final
decision in this case?

A I think that is rizht, that we will defer, we will iike o

and probably will defer drilling until there is a decision iu this

QBRE.
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drill any?

A Well, we would advise you people, we would have bto yet your

concurrence to do so and would like %e, in prefsrance to die-
continuing our present operstiocns. We will attespt to, but we will
not do it on our own,

Py KR, PORIERS

Q ¥r. Robison, I balisve you stated that you hadn't gtarted
any wells since the application was filed., Do you know whather or
not you had completsd any prior to that time on 40 acras?

A 7Yes, that was the one that I was referring to. Ve did not
spud B well on & 40 acre location, at lasst to which it couldn't bq
called an 80, we did not spud any 40U acre locations alter iho
petition was filed, but Just prior to that we wers ready to ge and
wera drilling on one wall, the name of which I think was — wag thi
Ghi=1ie

BB, MgcALISTLR: I believe Government 3115 is the wall
which could not have 0 acres dodieated to it.

A There appears to be one.

¥H, MRACALISTER: I aleo bellsvs that Sovernment L4l
probably could net have 50 acras dediecatad to it sithar becauns
subsequent to the campletisn of that weil we've drilled li-ii, 1

helleve 4t is., <Jarson Unit.

5 ‘i‘“n
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YT st it
MR, MacALIdTZR: ¥We hnave drilled this ocne. I wasg mlatake
in ths number. 1li4=11 has been drilled also,
Q@ What is the location of thz section and township?
MR, HochLISTER; It is in the scuthwest of the scuthwest
of Sestion 11, Tewnship 25 Horth, Hangs 12 West,
MR, COOLEY: Just & minute, that ig not the lecstion of
tne well which could not have 20 dedleatsd to it?
A Ho., That is Ucovermment 44-10 in the southeast of the
scutheast of Section 10U, the same townshlp snd range that could not
have 80 dedicated to it,

%Y The other well?

HA, HAcALISTIR: Covermmeni 31-15, whieh ia in the northwgst

of the northeast of Section 15, Tewnshlp 25 Horth, langae 12 dast,
4 Those ars the only twe wells that you know of?
MR, VacALISTLE: Yeas.
& Yesm,
¥H. PORTER: Doss anyone clee have @ guesiion of *r.

Pobison? Er, Sullivan.

@ #Hr. Kobison, I have hefore me Bhell'ts Dxhibit 13-2 from
which you have been testifying. I notice that in your tabalation

of a1l of the 37 wells that “hell has drilled in this Dleld, yuu
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e

dauble asteris: that I read ia

G The guplanation I i
smogty include sbove ainsls asbterdshs plus artificial 1LY egulpoeny™.

G Do 1 take it that thess are the anly two wells Then in
vour entire 17 on which vou had to sebt pumpling sgquipnsat?
A sorredt.

-

 Ara tharse suy of 1

g £f' :.,‘.?'

ingtallation of pumping aguipment to put thew on preductics?

% Youw have several wolls over thare which havs never actually
tosn completad as produters? A Corragh,
4 How, out of thoss you sxpett Lhlt there will be some that

will require numping sguipment? A Itts possibia,
Have yvou iunstaliled {low linss on those wallis that are in
that situstion?
A ¥a are in the process now of dividing our odil gathering
svata: ae part of the automatic custody transfer aystan that was
approved a few months ago, aud flow ilnes ars in part of that and

2 - -

w2 ara avern putting them in [or other loostiong that we axpect 1o

Aril1l and fael assured of getbting produeiion; &nd wntil we

Pinld under productisy we wlill use & gattering svston as a wabar

systen. We will economiza.
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sho cost of pugplag ogu

o g i - LT —_— ;77‘_‘_"\
A The twe walls & L

3 i Ty e, By E Lo £¥ T oy T ’%
aplumn, do not insluds The ouet ol Liow .on2

o As thnoy sxist on thds pay

£ 7 think you am probally vight, probably the flow 1

wezll eust o=

2 {Intarvapting ¥ 8 flow idne

~

G Ho, @ir, of thy ingltadl

I %

ghios vhan lunelude putipliiy

spiimiie ag Lo Lhe Ll

of thass walls the figwess in the plohbehaa

Lon

o leBgy e

A {Intervupting! Automeelc custody tranalerd A7 PR

H

o Autossmstic oustody tTansdor sgulimeat. Jan you sstlwets

2 total Jlpice and dlvids i Uy the totel nupber of welle

A Gk, 13,000,

4 Wesl, now, that fig

4 Thatts right., this {1

M, SBTH: JuSt Lot b wlthets Saswar.
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the average of 46,500 is sligitly distorted, poasibly if you take
sut 316,000 1 doubt if you eould redd your slide ruls, howavaer, to

b WG

find it, dut 1t does illustrate, I compared that to today's {figures

in the tabulation merked Exhibit 13-A. Those Pigures are cosmparabl
generally.

¢ ¥r. Hoblson, I'm not questioningz the acCcurssy nor the proe
priety, tut we are concermed about the fact that wz belisve that
drilling of & well is completion &nd the entire works will cest
considerably more than the flzures th&t you have testified tu hare
a8 to Bhell's cost, and what we're trying to establish is one,
where the diascrepancy arises botwesn what we antlicipate and what
you anticipate, and we think that in view of the fast that theas
fipurea have become important in ths discussion with regard to the
gconomice of drilling walls on a cleoger or wider spacing, that i
should be brought forth that thers may be additicnal coeste sther
than these which eventuslly will Ye added into your well cost in
the Zisti Fleld. lYNow, let's put 1t this way, are thess ths final
coats that you anticipatas? A4 To date.

¢ And which you will slliccate to each of those wells as of the
idate they start pulling oll imts the new pipeline?
A Well, our well costs do not ineclude as such, we have a

that does not inecluds anything in the

|completed well cost statemant
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“Include that.

Q Do you cut that off short after say tankage, lease tankage?

A TFlow line is whers we quit. That is part of the well.

Q S0 if your acecounting methods call for the incluaion of
loase tanks &s part of well ceste, thess figures in turn would be
increased? 4 ¥Would bve higher, yo2a,

¥R, SULLIVAYN: Thank you, That's 2ll I have.
Sy MR, GOOLEX:

Q ¥r. Robisen, did you say that the figure of (b8,000 was yﬁqm
averags wall cogt when you put in the cost of & pump for sach wall
ard soms other ltemes you emws-orabed?

A And future share of lemss faclilitiss.

2 Which was the same faeilitiss that Mr. Sullivan was rafer-
ring to?

A Yes, amd which was referred to by our previous witnsss
when Mr. ¥ethven used $48,000.

Q The 548,000 that has bean used by Mr. MVethven and sxplained
by you &ll the way through includes all the facilities?

nditure that we expect to incur

A That is the averdage @Xps
in the Eisti Fleld in the way of zspital, put it on & per well
bssis; but in any of cur completed w&li cost statements that will
not show the forty-eight.

Q@ But your total cost allocated ¢ all the wells in the fleld

¥ e N EN P F2 A e, %
OBV TIRRE WV A—rrelhere—on Uty —
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A We hope maybe wo pot aslight raduction, That is right,
¥R. POETEIRS Any furthsr questions of ¥r. RBodlison? Ihs
witngss may be excused.
{¥itness excused.)
MRe SETH: T7Thatts all the witnesses we have, if ths Jus~
rission please,
¥R, PORTERY Hr. Zellough.

MR, EELLOUGH: Soeeth Xsllough. I am a lawysr for Zulf

041 Corporation, and we hatve & witnses wo would like to prosant

to the Sommission,

| ER, TOOLEY: Is this the gettliesmn I ewore the other day?
¥R. BELLOUGH: Yes. You have bosn sworn, have you not?

FR. BAUHAY: TYos.

follows:

4 ¥ill you plesse state your mame to the Comszisslion, and
will you please spell it fur the raporter?
A Willard Deg-u-itefisd,

§ Vhere do you live, Wr. IBasan? & Denver, lslorada,
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enver Dlvision whdeh has witihos

;;é

% Are you smployed Ly the |
1t jurisdiction the northwast part of Lew Haxico?

A I Az

G tow long have you been stghged i dutliss as 2 petreleu:

sngineer for the Qulf 21l Corparatien? 4 3ince Xaren, 19045,

@ Do you havs an snginsering degres, and if sa; will vou
rlease stats from what collape?

i I havs a degrse in mechanisal enginseriny frow Toexas Toche
aplerieal Collage in 1944,

& Has all of your werd sinceg thet time besn in cormeotion
with petroleun enginsering?

A I spant approximately & year and 4 Lalf oo an snglnesring

training progrém with ulf upon gradustion, and except for the ting

T moryed in the military sarvies, why I bave Leen working in

notrolew: englinesring.
L iave you mads a study of the Gulfl wells in the nisti-Lower

.

“allup Fool angd that portion of the poel upon which thay ar 2 Lom

gﬂit&ﬁi? A EA Eﬁﬁgﬁs
Mu, EZLLOUGHS the gualifications of this witnuss

accaptavle’

[ LTI et * Ey AR T
e PURTEH: E‘i&,}?’ Bm, & E i@al‘&’%@;}‘;n »
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1% would bhe 900 acres,
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In other words, us D
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a gmell operator?
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Do you have an oplalon as
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Gnlf walls?
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x«i
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VWas this exhITIT preparad Ly

It was,

Is it based on a solution drivs typs resorvolr?

» O

It is baged on 2 solution drive recovery.

That determines your recovery lacter!

£

A That is correct,
MR, KELLOUGH: Ve offer in svidenca Julfts dxhibit lo. 2e
¥R, PORTER: W¥Without objection thie exhibit will be adsdtipd,

Now, ¥r. Dauman, are you familiar with the proposed ar-

&£

rangement for proration units which has héen proposed by the appli-
cants here in this case, whish is that the units may run sither
north and south or east or wast? 4 1 an.

G And are you alsc familiar with the proposed well 1a¢atiaﬁ§nban
which provides that the well may be located in either L0 aores of
the 80 acrs unit provided that thay are diagonal with any one Gove
ernmental quarter sesction?

A Yes, I am,

Q That is a statement, as you understand, the propesal for
this floating or flexible well louamtion pattern proposed, ie that
right?

A Thatts the way I understand it,

3 Have you made a study of the Gull leases with respact o

whether such a proposal will protect the corrslative rights of the

Oulf in that case? & 1 DBAVE.
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2
Ho, 3, and ask you to please state what that is.

{Harked Sulf's Sxhivit Ho. 3,
{or identification.)

A This is a plat of porticns of Township 25 Eorth and Range
10 and 11 West, and shows the acreage located within the propossed
spaced area, the blue acresge shaded in blue 1s identified as
3ulf leasss.

4 Does this exhibit show the locaticn of the presently sxist+
ing wells by the solid cirele, is that right?

A It does,

% Doss it show the authorigzed location of wells under the
proposed well location pattern by croesea?

A It does.

§ How, referring to the southwest of Section 24, what is thay

A 25 Horthi

¢ 25 North, 11l Vest, How many walls are located on the
Gulf lease? A Two producing wslls,

Q Under the preposed 20 acrs pattarn well loecatlion pattern,
ecould any more wells be located there?

A They could not.

q How many wells eould be loeated under the proposed pattern
offsetting Gulf lease?

A Thers could he six wells, six, seven wells on offsenting
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¢ That would be on the authoriged pattern?

A That would be on thas authorized pattern.

¢ And tha retic of seven to two as to that particular 1&0
acre tract? A That is corract,

G Will you please explain to the Cosmission what the blue
eircles repressnt?

A The blus circles meraly represent &n area of 80 acrss as
the same scale that this map is drswn,

% That 1ls drawn on the assumption that & well would Zrain
20 aeres as contanded for here in thia case, is that correcs?

A That is corrsct.

Q And that is prepared also on the assumption that the Cone
mission will grant the application as 1t is now asked for?

A That 1is correct.

{ Vvhat does the ares between the blue circles repressut?

A The area bLatween the blue circles meraly represents the
area in which thers is the highest pressurs or the highest oil
saturation betwosn the four permitted locaticns.

% Is it not arn slementary rule of petroleum sngineering that
oil will migrate from areas of aigh pressure to areas of low?

A That is genarally accepted.

q YNow, in that connection then, what is the significance of
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X well,
in the centsr of this srea the il under & uniforn spaclag patter:
will move equally to the four wells that ars draining that arssa,

% That would be the directisn of the flow of the dirscticn of
ths drainage under a uniform 80 acre pattern?

A That is correct.

4 Tow, ¥r. Csuman, what do the red circles represent?

A The red circles represaent an arves of equal magnitwis of 2
well, another well that could be drilled under ths flexibic pattery

¢ Will you please damonstrate to the Commlission the effsct
of the drainage of cil if you add the two other wells which would
be parpitted wells under the proposed anpliication?

A The affect of adding the cther twe walls would mean that
ir the 160 acras that those three walls would bLe located, you would
be taking out three barrsls of oill and thres barrsis of oll Lere ag
compared to twe barrels »f oil from the tract upon which the Cone
plated wells are located, and that in effect, would create a prege
pure somewhare in the vieinity of the throe walls that would not by
created under a unifors pattern, and in effect, would creats sddi-
tional force that would cause Sthe ¢ll to nmove toward those addl-
tional wells and would result 1z more oil moving to thess thres
wells frowm this area right hers, and this area hare than would be

the case undsr & uniforz pattarn, and the correlstivs righte of
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T In oihaf woras, -ne
ans by the addition of thet wall, is suthordzed the pull of the ody
would be off of the Julf leaaza?

A ihat iz correct.

% Would that result in uncompensatad drainaray

A Tt would.

o And in your opinion then will the spplicetion as proposed,

the correlative rights of Gulf Uil lorporation?

W
§
o
(44
L/
0
or

A It will not.
#E, FRLLOUGH: Thek¥s all,
¥R, PORTER: Does anyone have a question of ir, Tauman?

#re Campbell.

v ¥,

G Fr. “auman, [ believe you statsd that Gulfl owns GE0 acras

in this area? 4 That is sorrect.

q It's approximatsly two percent of the present productive
nroven 1limits of the field?

A I haven't made the caloulation =o 1 pramwss though that yoy
save stated 1t corrsctlys

L Is tyue that Gulf cwns 20 percent of the propossd four

ecornarg pipsiine?

uh, ZELLOWGH: 1 am solng to have to objzct U that lin
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application {or & well spacing, That®s s propar asd appropriate et

55 Lo the question of the allowable production Tov the podi, Wb
csrtainly tha question of whal parkel may exlst over os Life of
this pool stiould not be an issus in thie case to determing Lohe
sroper location of welis. Therafore, I thlnk 1%%s as laproper
cross exsmination to try Lo delva out of this witness any infores-
tion with raspect to the company’s ownersiiz, i 2t bas aay, in
any proposed pipeline,.
BR. FORTOR: Hr,. Fellough, your objeetion 1s sustained.

& Wr. Hauman, I understucd you to say that Sulfl has oone
pleted aix wells to date on thalr acreag

A 1 velieve 1 stated Tive.

4 What was the figura? Are you completing ome now op driiligy

A The sixth ons is drilling.

2 According to the informetion that was prasented yestordsy,

three of those wells are zas wells, is that correct!

&

A o, sir, thersts only two of those wells Chat are sRa welly

8 1 show & wall, or this sxhitit abows & weil in tie southsast

quartsr of 3setion 2i winteh 1 2 e well, that is 2% Horth, 11

Wast. A fhat is aprrect,
, And it shows & well in the, that’s scuthesst guarter of

P

Sention 21, the southwast quartar of Section 30,

3 In southmest of osetion W) Lhera 1S what?
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AIhE To this map,

A There is one zas well.
QT And the southwest ~-- wait & minute. The well in the addie
tional well in the southwest quarter of Section 3I(, has that baen
drilled to total dapth yet?

A ¥hich wsll are you reflerring to?

¢ The one that is now drilling apparently in the scuthwest
of the southwesst of 30,

A That is a completed well, That iz a gas well that T .mae
referring to.

{ what about the one in the northsasst of thes saathwgsz of SSﬁ

A That's an oil well,

¢ Are you preducing it &3 an 51l well now?

A It is.

¢ What is ==

A (Interrupting] To the best of my knowledge it is being
produced,

U What is the gas-oll ratic?

A The gas-oil ratic of that well at completion wis determinad
as 2300 cublic fest per barrsl,

Q How much oil has 1t produecd?

4 I don't know how much it has recovered to date. It was

only completed imn July.
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that Inforaaticony -

A Tha well was perforated fram 5,083 to 92, and 5110 to 20
faet, and flowed naturally 168 barrels of oll per day through 2084
inch choka.

4 ¥ith no fracture? 4 Ho fracture treatmest.

5§ Do you have ths cumulative amount of oil that Gulfl has
produced from this ressrvolr?

A 1 dontt have it available.

4 Is Gulf prepared to drill wells on their acreage in sscticsg

24 on & LG acre pattasrn?

A Yes, sir. At loast I would recommend it t¢ the management|

¥R, CAMPEELLe 1 think thatv's all,
VR, PORTER: Anyone else have a gusstion of ¥r. Hauman?
¥R, SBLINGER: 7T would like %o ssk one question.

Ry WR, SELINGER:

QG I ecouldn't quite hear your answer, what was tha cost of 4dr
ing and completing & well of your five walls in the Bisti Field?
I didn®t get that total figure.

A The cost to drill and completa?

¢ Yes, everything, complets coast.

A $72,300,00,

Thatts what I thought,., Thank you.

&2

MR, PORTBR: Mr. Sullivan,
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§ Hr. Bauman, if L0 acres becomes, it stays or becomas the

spacing pattern for the field, how many locations will you have off
setting this 160 acrss that you were describing in your testimony,
that's set forth on your Exhibit 3%

A How many «=-

i How many offset locations will there be surrounding your
160 aere leass on a 40 acre pattsm?

A ¥Well, thera would be, I presune you ars referring to thase
locations off of Gulf acreage?

Q3 Yes,

A Vell, there would be one, two, three, four, five, six,
seven, eight, nine, ten, eleven,

3 As compared to how many possible offset locations under
the application as submitted by Junray ¥id-Continent?

A I belleve this shows vne, two, three, four, five, aix,
sevan,

4 So that your ocorrelative rights will be batter protected
with aleven offset locations than with sevent

A Thatts correct.

¥R, PORTER: Anyone elss have & guestion of the witness?
MR, KSLLOUOH: I would l3ke to ask & gquestion on ro-

direct sxamination if there are no othar guestions,
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Ty B, FIZ°

Q Mr. Saumen, would a rigid 80 acrs spacing pattern tend to
corrsct this situation which you state will exist under the cone
ditions there?

A In my opinion it would mot. I presume you're referring to
a2 uniforn 80 acre pattern?

Q That is correct.

A With the wells located in the same Covernmental --

Q (Iaterrupting) Same quarter, gquartsr section on the 160,
Your answar was that you deou't thimk 1t willy

A I don't belisve it will,

MR. PORTEZR: Mr. Hutter,
Ry ¥R, HUTIZR:

3 Mr. Dauman, would you state the rate of flow at which the
wall which you testified the G0 was 2300 to 1, would you state
the rate of flow on that test plaage?

A 168 varrels of oil per day.

¥Re HUTTER: Thank you,
¥R, POETER: Are there any further guestions? Mr, Cooleyd
Fy Mil, COCLEY?:
2 There's been testimony throughout this case that the heart

of this pool 1s highly preductive, much bettsr than the frings aregs.

voss Julf own 3 charecturistic propertion of sach or do they own
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“FRALEer?

A I think we ars reprasented for the area of the ssutheast
pertion of the pools insofar zz the wells that have been drillsd
ao far,

2 You think you have your reprssertative share of the pood
screfige and your reprasantitive ghare of the had aersage?

A Yes, &ir.

Q@ D3d you say it would bs your recammendation te¢ your aa&paag

to drill all 24 possible lewetions under .0 acre spacing? I :mz.imr%

there are twenty-four nine hucdred sixty divided by forty nets
twanty-four, if my aritimetic heaen't falloed ne,

A 1 would recommund that we would drill the 40 acre l&ﬁ&%i&ﬁﬂ
en that tract in the southwest ol Secticn 2, at the present tims,
i depanding upon the ramuiltes of the well now drilling, thst could
be sxtended,

G You wouldn't care to sstimate how =any wells Gulf will
sventually end up with on the acrefge shown on Zxhibit 3 an L gow
epaeing?

& That 1s pretty hard to say without knowing ths resulis of
ths well now drilling.

Hit. OOGLEY: Thatty all.
¥R, PORTER: Are brare auy nore questions on oross ssile

ination? Wr. Eellough,

e vn M e sy e R s i e
SR IS TR WY Y T ML AN
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* P %, > ‘ﬁ ~2 ’ . ,g,i tu} !
5 1 would just llke to amzs one gasation, Hr, Dauman, In o8

5 &

awent thes thls application s dunisd and : the drilling is upon the

=0 wells in the scuthwest of 24, then in sanneetion with MNr, S5uilie
varts gquestion, would thers ve an offset %o sach of the wells on
the adjoining tracta?

A  There would ho an ofTaet, yes, 2iv.

0 542 you wish to convey the jmpression to this Coomission
that in vour opinicn the zorrelative rights of Sulfl woudd ne Letter
protected undasr thy proposed appllcation than they %m nld undar the
statewlde ™ules?

Tog a5 - e 4 ; ¥ gpeiy Fraw wennid ool e
A 1%z not surs that 1 undarstand you. They would not e

17 that trast was offset by L0 aore drilling.

Q Then, perhaps you misundorstood Yr. Sullivanis gquagtion as
1 understood your angwsr, Mr. Sullilvan askad you if it we b 2
fact that the correlative righte of Jull would by bettar proteches
andar the proposed applicstion than undsr tha atatowlds rules zng
sour angewer, I believe, was that it would. Is that what you in-
randed to tastify?

4 To the extant Znat thars would bz oo draingpe Irom our

SrOPRrty s

§ well, L¥m LPvin, Lo [#5 FOU w0
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your exhibit, the correlative rights of the company, Gulf 0il Cor-

poration, would be protected under the propesed 80 aere floating
wall spacing pattern,

A I dont't think they would te.

¢ %Would they under the statewide rules?

A They would.

HMR. KELLOUGH: That's all., Thaak you.

¥R, PORTEN: Does anyons slse hava 3 question of ir.
Bauman., The witngss may be excusad,

{Witness axoused,)
You Just had the one witnsgs?

¥R, KZLLOUGH: That's all we have,

KR, PORTER: Doas anyons else have any witness?

¥R, SULLIVAE: 1 would like t¢ zall ¥Mr, Thomas topan in
this case,

HH, PORTER: He has previously Leen sworn?

¥R, BULLIVAL: Yes, sir.

MR, KELLOUGH: I am a 1ittle late, but I would liks to
offer in evidence Gulf Sxhkibit lio. 3, the map., I belisve I nece
lected to do that,

FR. PORTER: Without obiection, Gulf Exhibit No. 3 wiil

e admitted to the record.
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HOMAS HOckE

called as a witness, having been first duly sworn, testifioed as

follows:

Fy MR, SULLIVAZ:

& Will you please state your name, your exmployer, your poai-
tion with that employer?

A ¥y name is Thomas logan, 1 ax employed by Eritish American
51l Producing Company, and what wias the other one?

G V¥hat i{s your position with that smployer?

A District Superintendsnt for the lNorthwestern District.

q Yhere are you located? £  Denver, lolorade.

G You say thai you &rs District Superintendent, Would you
explain to tha Commigsion in your company what that distriet en-
comphsses?

A It encompasses the produsing astive, the producing and
drilling sctivitiss in Mentans, ¥ysaing, Colorado, Utah, Hsbreska
and New Mexicc, North and Jouth Dakotas.

Q@ In those states, Mr. Hogan, just approximately how meny eiJ
fislds do you have under your jurisdiction as far as drillisg and
producing is concerned?

A Quite & faw, I don' know, ¥s have four field offices with

Field Superintsndents over them,
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sthar organiszations? & 3L fa.

0 Priefly, and be as uriel as possible, lom, ir this, stato ya%r
srofessional experisncs,

A I received a . 5, degrsee in mining engineerinz fros tis
Ualversity of Oklahoms iz 1933, Since that time T have besl wge
ploysd by The Texss Company in various snginesring capacities, with
the Irenian-Aperican D41 Jompany as Supsrintendeat of the Abguis
Digtrict and as Chief Devalopment inglnesr, and now for the last
five years with Pritish American 01l Producisg Uompany ms District
Zuperintendent,

¢ Hr. Hogan, you have reoad aod ars familisr with the TRl cie
tion of Sunray Mid«-Continent in this rasast

A 1 have,

% Is tha position of your smployey the Eritiak Americar 41
Producing Company, in support of that aygiic&tiaa?

& Yea, we are mtrongly ir support of the application, but I
would like to point sut thet we would like to stress the tasmorary
nature of the order that wo wish issued, |

“ How, thors ars two, lot us say three, distinguishine parts
to the application., Ume, they ask for & aere spacing, twe on &
temorary basie, thras for the sapansion of the definition of the

pool. Do I take it that you ars saying that your company is in
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Q But that yvou heliews that thers is particular emphasistc
the tamporary part, what do you mean by the emphasis that your
eompany puts on the temporary f{eature asked for?

A Ve do mot believe that there has %ﬁ&ﬁ sufficient produvctio
and pressure history from the Zisti Field to enable us to dotarning
that 4O acre spacing is eccnomically feasidtlse.

¢ REut you, on the other hand, are willing in effect to
consider it when you get sulflcient information?

A e are.

& One further question, how many producing wells doss Iritish
Amarican operate in the Bilsti Fleld? A Thirty,

C Tharts approximately what percentage of the total in the
fiald? 4 Twenty~fiva.

Q Do you resall how many of those wells off-hand, you havs
cored? A Approximatsly twalvs,

¢ Do you recall the [lirst witness put on, in ¥Mr. Pinfrockts
tagtimony, how many core analysss of walls were involved in tho
disgrams which he presented, was it twenty-six?

A It was in the twenties 7 Lbelleve. I'm nst sure.

¢ With all of the producing information that you have from
thirty wells, and with the core snalyses from twelve wells with the

sdditional information that you have obtained from producing thome
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sconomicenlly drill on a 40 acrs basis?

A o, we fesl that we don', prineipally becsuse the production
of the field has been restricted so drastically throughout moeh of
its 1ife, and as testified Ly Mr, Brinkley, 1t is still in the sarly
ghages of the producing life of the fleld,

¥R. SULLIVAN: Thatts all, Mr. Hogan.
¥R, PORTER: Does anyone have a question of Nr., Hogany
Fy BB, BETH:

Q Just ens gquestion. How long bave your wells been pro-
dueing, ¥r. Hogan?

A The first wall was completed in January of 1956,

T EBeen producing over a ysar? 4 Yes.

¥R, SE8TH: Thatts all.
2y MR, PORTER:

& Hr. Hogan, do you reesall sbout what tha gas-oil ratios are
an your walls?

4 Oh, thay are in the neighborhaood of 1 would say L5C fzet to
the tarrel, I wouldn't gusrantes 1%, but that is my best recolie
lgction,

ER. PORTER: D¢es anyens else have a question? The
witness may be excused,

{Witness exoused.)
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$ 5\-{ # =X ,?-tl
¥, PORTSR: ALl rizht, ¥ill you take the stand, please?

MR, SULLIVAN: He was sworn yesterday.,

k g
JIHT IR TY
P £ 5 A

enlled as a witnass, having Lean first duly sworn, testified as

follows?

ty HRe SULLIVAN: |

2 ¥r. Stein, will you triefly state your nhame, your pro-
ressiocnal education and professional sxpsrience?

A Hy name is John Stein. I am a praduats of the Misasourl
Zehool of Einea with a degree in nmining enginesring, petreolewun
engineer., 1 have haen with the Gritish American for alght yasars,
and during the past two years have served in the capacity of Uistrict
inginesr for the entirs Northwestern Distriet,

Q@ In your capscity as District Engineer, Vr. Steln, ars you
faxiliar with the Pisti Pleln? 4 Yes, I am.

Q Part of your dutiss ars tc study and make recommendations,
generally superviss, in sffsct, the enginsering of the fisti Field)}

A Our portioen of it, that ls ecorrsct.

2 You have bsen pressnt during the last twe days of testimony
on this cause? 4 1 have.

Q Are you generally in agrosment with the conclusions redched
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A Yas. 1 &g

G Would you like to comment upon the opinion that you have
reached with regard to the economies of drilling this field scecord=-
ing to the present stage of your knowledge on & AU scre basls?

A Well, at the progent time I don't leel that we have sufli-
cient knowledge of how muck reserves we can attribute to nlne L0
acre wells, We have made some special core studies in which we havp
cotte up with & representative Jigure, we think, of recovery per

, of gur profitabilities on ona wsll to

acre foot., lNow, we base mos
5C acras, %es; in the very heart of the field where we have tim

zood production, we expect to obtaln on 80 acre spacing roughly a
hundrsd to ten thousand barrels of eil, which deduct rovalty and

iifeing costs and so farth; would spount to & gross profit, or a

gross revenue in the neighborhood of %l%ﬁ;QQG.

How, it scats us arowd %?%5@@@ to drill a well, So that mﬁaaﬁ
that on one wall to 8C we could get $120,000 gross profit. That is
ssawring that owr recovery estimstaes are pretty good., Kuw, i we
drill two wells on that &ﬁ; thatts zoling to require élge;ﬁﬂé B3

penditure, and that just ole the gross prefit right down the giﬁﬁlf,

which would leave somewhere in the ueighborhosd of {50,000 for taat
particular 80, which we are net sure ws omn even zet, Lecauss there
hasn't been enough production dezline history, ner bottomhole progw-
sure history to substantiate thess Inltial estimates of recovery of

oll per acre fool,
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i Row, ] understar
stats that themse estimates wers based uUpoh an average cross section
ar thickness of pay?

A Mo, this would only apply in the vary best portion of the
field, Eew; we have some walls that have alrsady been completed
and actually indicate that they'll nevar pay cut, and thay ars on
20 acres.

@ They are completsd in the wpper bench?

A TYeas.

o hs producers, Are they 8&lso completed in the lower %aﬁeha#
af the sand? 4 They certainly are,

3 S0 thers are walls sven in your and of the Tleld comploted
ir the upper bench and lower benchss which you do not conslder
sconomic wells at this time?

A That's rizht. Actually our core studlsse indicated ibat in
the poorer sactisng of the ressrveir we might expect from five to
fiftesn barrsls of oil par acrs fsot. That is pretty low, we have
airsady had a coupls of wells which had considerable drop in pressyre
for enly a small amount of oll produced. If we would just taks $hé
srepgure decliinsg that we hawve had on those two wells, we omn only
axpsct to get roughly 15,000 burrels of oll cut of them ultimstaly)
and that will nevar pay fer & 70,000 well, yet they are on &0 &ar*s.

¢ Can you corroborats the sms-cil ratlec that ¥r. Hogan

togtilied Lo Witk regArd tc vour averaze ol
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i{n the saction o1

A TYes, they are rumning in the neizhborkood of 400 to 450,
There may be & fsw in the 530 range, but very few.

0 In econnection with yeur spocial core studias, did you
direct your attention in any respect to the possibility of cormsuni«
cation between the upper amd the lower tenches, and il you did,
with what purpose?

A Iot particularly witl cors studiss. However, we did nota
that on our core analysss that there wes some minute amount of
permaability evesn in the shalsly, sllty socnes Latween the batiare

punication teslis.

davelopad sand benches, 5o we sonducted some Zom
qQ Oother than your sore studles?

A Yes., Y¥s perforated the thdrd beneh of the Gallup sasd
and fractured i1t, &nd swe: tested 1t, and then we went up and
parforated the first benck of tha Oallup sand, fractursd it and st
taated the twe togather, Of courss, established a rate, then we
ran a packer on the tubling &nd sat 4%t in the biamnk intsrvel Lotwoen
thess two perforated szonee and pusp tested the weil for, oh, I
don't know, about two months, a man ras {luid level surveys 5 the

£luid 4in the annuius, And the results of that tast did indicate

that thers was commuaication between those twoe aones to some degred.
G You were pumping it fram which bench at that polnt?

A %Wa were pumping from the third bench, the bottom bench, aa#

checking She rluid Jevel In The dmnmiid
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In the Tirst Lenth 10
pumped from cur third bonch from the packer, our fluid level in the
annulus went down the hole and Jinally stabilized when we shut tho
wall in for & week to & month at 8 tims, the [luld level iu ths
annulus would build bagk up. Those ars dalinite avidence of
gompunication botwean thomse sand benches in that well.

I won't gak you whethar or not you have made & deduction
from that test, I would like to ask you whather or not you lave &
gugplclon as to whet this provss between the relationship as what
you refer to &g the upper and the third beach?

MR. KELLOUGH: Ye have h&d a& lot af opinions, but I Joott
relieve ws should havs & suspicion. ,
¥ Weuld you state your oplnion &s to whet may be your daductipn
from the test you have rupt
A Actually that is only on sne well. Of coursza both pones

wera frastured. row, any $ime you fracture & well, a fractuw< ig

going to go in all dirsections, we mAay have caused that co v&i&&tiak

by racturing, and sgaln we may not. I say be due to the netural

parmsebility isn the reservoir. 1 don' think we can quits scnclude
v# this teast, We do wiah to make more tests.

4 “hat iz why I didn®t ask you for & conclusion., I Just
wondered 1 you had & puspicion. Une further gqusation, did you

garlier testify in comnectlsn with the sconcmios of 40 ss versus £0
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tnehat

A I don?t know if I mads that statement exactly, but our costly,
I sxpect ==

Q Would you make it now?

4 (Continuing) -~ to be betwean slzty~flve and seventy thoussnd
dollare per ccmpleted well.

¢ Censrally what will that include?

A That will include everything pertaining to a well Ifrom
drilling §t, setting the pipe, psriorsting, logging, perferating
fracturing, all of the pumping, lifting facilities and lease
facilities, iverything that ls necassary to get this well o pro-
duce inte tank battery.

¥R, SULLIVAN:; That®*s all, Mr. Chairman, that I have.

¥k, PORTER: Does anyone have a question of #r. Stel:ss

¥r. Cooley.

¢ ¥r., Stein, you sald your company had already completad some
wolls that in vour opirion would not pay cut?

A Yes,

G You stated that that was on 20 acre spacing with the iue
farance &t least, I thought, that possibly the payout would be lass

1f thay were on 40 sore sproinzd
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G offsetting is not required whars tne well 1s not economic,
e, Stein? 1 want to know, 1f mnwthing, an unsconomic well isg
drilled, the dedication of no amourt of acres to that well will
maks it economie, will it¥

A I don't quite undarstand,

¢ If you dedicate 20 aeres to that well, or 1000, it is still
&n unecoromic well, 1s it not? 34 I'm afraild it is.

¥R, CO0LEYs Thank you.

¥R. PORTER: Er. iz, do you have & question?

& Hr. Steln, in answer to one of ¥r. Sullivan's questioens,
1 understcood you to say that you were generally in favor of Sunray's
application. iould that indicats that you ars not wholly in favor
of it, soma portion of it Lhat you den't agree with it¥

4 I am in favor of a btemporsry 80 acrs spacing order, Ivil
put it that way. I would nst be in favar, for instance, of making
this & permansnt spacing order. 0Of ccurse, they have not asked fon
a permanent spacing order. I aa in favor of the one well to 80 acrp
spacing on & temporary one year baais.

% Are you in agrsement with their so-called [loating spacing

patternt
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quarter ssction, or guarter saction?
A Yes, it would &llew that in certalin speciflc cases. Uowaver,
thers ara scme wells in the figld already that are off spacing and
therefors, thers is going %o have to ks an exception made for those
particular walls. You have to efther glve them an esst-west %0 or
north-south 2C. There is &lsc 2 possibility that 2 fellow sitting
off out here that is mayhe only ot 70 acres within the gerc contoup,
80 I think 4f you had a littls lesway as to where he could Jriil
that well, he would still enly have one well %o the 80, I think
thers should be some leeway to that,
¢ You are in favor of flexible spucing pattarn then?
A To some degrsa,
Q Zven though it would be zlustsring the wells?
A I think i1t ghould ba 2ither east tc west or north Lo smouth.
T wouldn't want %o throw tham on & diagensl,
HR, UTZ: Thatts &1l I hkve,
HR. PORTERs Any more questionsg? If no further questions,
the witness may be axcused, (¢itness axcused.)
MR, COCLEY: 1 would like te direct a guestion te sither
%r. Errebo or ¥r, Campbell., As you gentlemen kunow, this state as
a general ruls interumreted its spacing orders to parmit the deilling

of more than one wall on 8 atandsrd proratiorn unit, whatever sisa
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units. In view of the fact that this ls somowhiat pecullar, since
an 80 aere unit will probably get Just twica what & 40 zcrs unit

will get, that anysns who osired seuld drill on 2 40 acre gpaclsg

unit were established.

¥R, PORTZR: Thare ig 2 limitation thare, Mr. Cooley, i
that regardlsss of the mmber of wella that the unit received the
saine allowable even Lhough ane weil?

MR, DOOLEY: Thatts sorrect, but aince on 2 5,000 oot wel
there is no depth fastor, then & 40 acre wall would get Just sxe
actly half of what an B0 would and vice varsa, which wouwid ot
coour in any other dapih Téugs.

MR, PORTER: UYet under your exlsting rules.

MR, CAMPRELL: VWhat 18 your question?

¥R, SOOLEYtT Ths question Leiny doss the applleant by thig
spplication propose to prohibit the drilling of more than one well
cn &n 80 acre?

¥R, CAMPRELL: We would like tec have the order so provide,
1f the Commission lasuss any order. The interpratasico af the
statutes we would leave up to the Courts The section tuat peswuite
drilling on cne uﬁit; if you want to, with ons allowable.

¥R, COOLEY: Yas. ¥s have not ordinarily Interpreted

pattern svan though the established and recognized 30 acre proratign

1
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additionm@l well on ThE U,

M. CAMPUILL: Tou have sceasionally permitted after
spplication.

¥R, ODOLEY: Mo epplisation, thay Just drill them,

MRe CAMPEELL: We would like to have the ordsr so ﬁr@wiﬁsi
if the order is imsued, {ar tauporary 50 acre spacing.

wn, SELIHGERY Hay T sttempt to answer that likewige? I
have hare a sugzgessted @fﬁar; both the llindings and the order,
whick I would like to introducs and merely fur the suggestion un
the part of Skelly im which 1 lacidentally colineldas with “r.
Campbellts suggzestion, but 1t ia very sbort, I might read it, I
would like to sugzgest thist

Findinge: That ths geclovical and englneering evidence pre-
sented to the Commission hearing on the matter of well spacing luaw
dleates that the Tiet! Field as clasgilied and defined in this ?tﬁ#!,
ghould, for z pericd not %o aexesad one year from the date of thig
erﬁer, ba devaloped on & pattasrn of ene well to =ighvy (80} gores
in order to drain effisiently the recoveruble oll from sald poal,
assure orderly development, and prevent wasgte in 3 manner §o proe
tect corrslative rizhts.
That temporary SC-acre gpacing in this fleld wili result in &

sarlier detarmination of the geclogle and enginesring charactaristie

nf the pocl, avoid the drilling of & nuuber of unnecessary wells

should & wider spacing prova L0 be DPOpes
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In the order we sugzest thati That sffective thi; day tane
porary f0-acrs spacing is harsby sstablishad for the Zisti Fiald,

That this order shall continue in force for a period not to
axceed ons yesr {rom the date hersol,.

It was maraely & suggestlios and I mizht add that it is tased &+
practice and procedurs that we bave in the State of Horth Dakota
which issues texperury spacing srders oy the express purposs of
saturing information wpon which to predicate a permanent srder.

MR, PORTER: ¥r. Cooley, bafore we conclude this matter
wz would like to know if there &rg any sther campanies who desirs
to present testimony in this vase.

¥R, FUSHEELL: At the opening of the hearing Amerads iune
tendad to put in a four and one-hull page statement at the end of
the hearing, but dwring ths course of the hearing the last several
days we conclude that we would like to put that statemant in in thy
form of testimony since 1t wis preparsd by & witness who i hare,
Uowaver, since it appears that this he&ring aky run on through the
luneh hour tod&y; I contacted Mr. 3eth and we have stipulated that
1 may enter this statement of Amerada’s, prepared by Mr. Christie,
into the rocord as 1f it were given by ir, Christie, and if there
is no objections I would like to offer this inte the record as

Aperadats Oxhibit Ho. 1.
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Christis ware eallaé; he would testify as this statement resds.
4R, KELLOUGH: %, have no objection to the admissibility 4f
the statement.
ME. COOLEY: Do bhoth you gantlemen walve the right to
axamire him?

{¥arked Ameradats Sxhibit He, 1,
for identification.)

2R, PORTERS lnder thase stipulations, the statement will
La accepted as testimony. Dows anyons slse desire to pressut
castimony in this cuse?

MR, RELLOUSH: I Just want to make one conms

int, whereas
I have mo objection %o Mr, Christie’s statement, on the other hand
and quits to the contrary, I de cbject to any sdmission of lir.
salinger's order in the reccrd in this ckee. If he wishes to
present 1t &g argumant on iis behall, I thirk that is very weall ang
zeod., 1 oardainly dontt think, I think it would bae a littls pre-
sumpticus to sulmit to this Ccomission & finding Lased upon all of
the evidence which has beet presented hare for the last bwo daye,
ow, I'n sure that Mr. Jalinger intended that to be only ar-
sumant, if that is the ecass, very well srd good, tut if it 1is
intended to be admissible in soms manner in this case, then I would
like to object to it.

¥R, SELINCER: I morely intended to give Hr. Kellowgh
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ve filed within the next few days. That¥s why 1 had it read.

HR, CO0LEY: It has bean the practica on occasion, of this
Commission and sther zaamiasiang; toc accept proposed orders, but
thay have no evidentiary weight whatscever,

¥R, KZLLOUGH: Very well.

MR, PORTER: Was this quastiocn of number of wells to the
uidt settled to your satisfsciion?

MR, COOLEY: What, the application section? Yes.

ME., PORTER: 1If toere are no further witnesses to appear,
no further testimony to be presented, the Commission will ertartais
statoments that you may havs. lHowever, 28 you remsmber, yegtarday
wz indicated that written stalenants might be submitted within ten
days, ten days from yestexday. idowaver, you still have the privilége
of presenting thes statement orally if you so desire.

MR, HINKLEZ: If the Commlssion pleass, Clarence idnkle of
Yervey, Dow and Einkiﬁ; Boswsll, representing Humble 041 and Rafin%ng
Company, I would like to prasent & drief statement on behalf of tie
Rumble, The Huﬁblé G011 and delining Corpany has & 4.7227 interest
in the Carson Unit area which covers a part of the Bisti-Lower Jals
lup 041 Pool and owns additiunal acresge within the proposed horie
gontal limit of the pool. The Humble desires to go on rescord in tHis

cass as supporting the appiication of the Sunray Mid-Contioant o4}
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v PENNE TeRY

Tue to the fact that production frosm the Histi-Lower Gallup
g3l Pool has been relstively samll becauss of the market outlet,
tite information accumulated tu dats with respesct to well parfﬁraamaL
aud bottomhola pressure data has been rather limited, and although
gha production data thus far actuwmilated indieates that ons well
will affegti?sly; efficiently and etcnomically drein more than U0
sores, 2 temporary order entarsd for & year would permit further

development on a&n osrderly £0 scre spacing pattern during such pariof

o that additlonsl weil performénce and pressure data ean be acoumu
izted to enable the Commisgion to mure definitely determine the
characteristics of the posl and as te¢ whather at the end of tiw
vear development should properly procesd on &n 50 acre or 40 acre
spacing.

Tt i3 alsc possille after a flgld has been on & definite &G
nars spaeing pattern, to drill the additional wells sc as to com-
plote the development on 4L &cre pattern if cesential to obtaln tﬁs!

Sut onte devalopment has started to

sreatest ultimats recovery.
pny sonsiderable extest on kU acre pattern, for all practical pure
sogod it can never bha ehangﬁé; and 1t would then ba toc late to
pravent economis weste caused by the drilling of unnecessary wolls
and the unnescessary use of stesl and other industry equipment.

We, therefore, urge the Commission to give favorable considerad

L
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WR. PURTER: Anyone else have a statement? MNr, Zeilahln,

HR. XELLAHIE: Jason Zsllahin appearing for Phillips
Petrolewm Company. FPhillips Petroleum Company owns acreage in the
tisti-lower Gallup Pool, participates in the Jarson Unit area, aud

is likewias participating in ths pllot LPG injection progra=m now

undar way in this pool. Phillipe is of the opinion that the reser-

voir iaformation which has heen presarted in thie case and is now

urder consideratiosn shows that one wall on 20 aeres will sffiéiaﬂil{

ad economically drain and develep the 8D acrs unit,

In that connection we would like to oall the attention of the

zispion toe the testimonmy offered by Sunrey ﬁ;&-cantinaat as ts four

walles which showed an initisl vressure bolow the originsl reservoir

pressures, and Also Sxhibit 12 offered by Shell which shows on at

{om-

least two of the wells the same situation, which on the testimony from

both the proponents and the opponsnts of this application, show aoff
ive drainage over an 80 acre area. Fuor that reascn, Phillips Patro
sun Lompany supports the spplication and urges the adoption by this

migsion of the temporary 30 acre spéeing order for a period of ons

Alse in connection with it, we would like to urge the Copmd

P
sion tc give ssricus consideration to the testimony which has hesn
sffered in regard to the pilet injection program, the testimony of
aome of the witnesses indicates that the development of the arsa on

Br that progream and result in re~

closer spacing could well en

got-
1=
St

year.

duced recoveriss. The monsy whieh would be spent, according to the
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cosig mors profitably be used to institute this secondary or Lhis
aresgure maixtenants and Secondary recovery Program with a result-
tne pecovery in excess of Lhat whien sould bs achieved by any
piitiple program which has been offersd.

Yopr that reascn Phillips sndorses the application and urpes

tagion, 1 82 8isc suthorized to stats thay

the zpproval by the Joom
:3 Preo Latural Cas Produsts supporte the applicatior aed wryes &
pemporary 80 acre spaoing and dediling uwalt program for the Tigtie-
Lower Jaliup Pesl. I s likewise authorized on beball of Densous
woatin and Orssr to stats that they likewise support the progras,
They have an intarsst in this fisld as doss &l Peso HNatural Sas
vroducts Company, and urge the approvel of the tsmporary 20 acre
gpaning oréer.

¥h, SalLiBGER: 19 the Conmiseion please, Zkally Oli lume

pany concurs in the applioatisn for & temporary 20 acre spacin
srdar for one vear, We will file & detalled written statenant wtﬁ °

¥R, BUSHEELL: Sushnsll for Amerada. I would illke the
record to show that Amgrads iz 1n sgupport of this application sube
J60% e vhe single qualilication that Amerads would be agroedile
o and would favor an ovdar which wprovided for unifore epacing.

¥R, JUSTICH: Wy nsme s P. 3. Justlee, I ax Manager ol

the Aseky Bountain Divielesn lor the Sun 011 Company, Venver,
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i1

would like your permission to make a statomant on behalf of 3un.
I would like %o make this and have it understood it is & eamy&ratiﬂa-
1y brief and non-tachnical statement. Since this is the first
tima 1 have bad the privilege and opportunity of attending a heariqg
before the New Mexico 01l and Jes Commission, I wish to express my
personal and offiecial appreclation of the impartial, patient, and
sfficient marmer in which this hearing has been conducted by the
commission and its 3taff., If b first blush this appears to be
apple poliahing, I can assure you that you can consider yourself
uranlzously polished by this attandance hers,

Sun 01l Company concurs fully in the application of Sunray
Fld-Continent 01l Company for an order sxtending the horiszsntal
limits of the Bisti-Lower Gallwp C1l Pool in San Juan County, Hew
#exico and temporarily sstablishisg uniform 80 acre spacing in
accordance with the detells of said application.

Furthermore, in 3un's cunsidersd opinion, the evidanca so lucidly,
ably and intelligert 1y presented by Sumray Hid-Continant 011 Come
pany &s applicants in this cese wmistakably demongtrates the do-
sirability, urgsncy and practiesl necessity for rompt establlshment
of such temporary &0 acre spacing. ¥e believe that this is necege

sary in order to prevent weste, that it will aid in promoting the

ultimate efficient maximum scomomie recovery of oil from sald
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TIZRLE Of Sai Lnboresbed sartliss.

Finglly, we wish rappectively To stite be the Commdasgion and
e the nartics ovposing this arm loation, that in our opinies the
rdoption ar the estab!ishmert of such a temporary K0 nove

spaging ordar would not neeasagrily be pormgnently harmful oo She

promiges or position of the opposition even 1f the sume later gﬁ@gﬁd

e proven to be correst or pdvissakle. U the other hand, iF
lrsser wall spacing reguletisng remain fa fores and develouusnt on
LU ossras 1w psrmitted, no luter action or crder could effoctively
prevent the waste or other insquities that have clearly bson sl
to recull tharelfrom, Thank o,

[ L5 T P LI e s pm fe ‘
Thaok rog, Mr. Justice. Any more starvasosrdal

MR GAREZLO dineledr 311 and Ges Company anversd &9 Gpe
rearante in the aatter after the Tirst Jdey, and they have authorizgd
me Lo state in tholr bahalf that they stronzly support Junrayts

aynilivation for £0 asrs a%aagzg, that they squally etrongly spposs

x“
¥y
0

ore spacing, and thay support sur gpplicatlon with the sxesstion
that they would faver & perm@nent order and that thelr second shigiep
would be 8 tesporary order, and that they will fils a written
gtatement gubsegusent to this hearine.

¥R. PORTERY ¥r. 2ulllvan, did vou have &8 statement?
HPE, BULLIVAYN: 1 think it behooves mw to say one additione

g+ word in view of Hr. Ceoley's question to Mr. Campbell with re-
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s 11T,

ghould be based on Fr. Stein's positisn, Tecauss in discuselag it

Ll

with him, I don't bLelleve you wers on CommoR rround in this clacuss
gion with Hr, Utz.

Let me s8y wo &re in agreement with the poaition that ¥y,
Campbell takes, we feel there should be one authorized well Lo tlw
80 acre unit, and the Uomsaissicn should sstablieh the direction in
which the units should 1ie, &nd that they ahould bs uniform. Iz
that sssentially correct, ¥r. Campbell?

¥R, OAMPEXLLY The only thing I discussed with Mr. (ooley
that we did question, that if an order ls entered that it provids
that not more than one wall be drilled upon any 80 acre nnlt.
The npresant application as it stands, peraits flexidblility in tue
location of the well on the unit, And there has h&aﬁ gome togtim

wony or indication hers thet some naagia fasl it should be a Iixgd

nattern rather than & flexible oue, but our epplication is fur 2
flexiltie pattsrn,

¥%, SULLIVAN: 3o it is within 330 fest of any place
within the acre houndmev?

HH, CAMPEELLY I telleve that is 3330 fest from ths Louanddry
rrgst which i3 3 nart of the W acre unit,

¥R, COOLEY?: Whnich zould put it 330 feet anywhers aranul,

wp, SHLLIVAY: T wauld zo one step further and say wa would
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up, CAMPBZLL: We have no objection to & fixed patters
apacing insofar as it is feasitle undear the present eclroumstancas.

¥R, SETHT Do you modify your application to that extent?

¥A., CANPEELL: We'll let the applicaticon stay like it is.

¥R, SETH: The same thisg that troubled Fr. Coonley has
troublad me. Lver since the spplication first cams to u;; itts
an appllication for provationing units in an arsa where there is no
prorationing. It is not really & spacing case when you get right
down to it. Under ths terms of the application it will be perfactly
proper for anybedy te drill sny number of wells within the 30 acre
tracts if thay wish to do so. I think the spplication and publie
cation and so would permit, This i not an application for spacing,
{t. is &n appliecation for proration wits.

¥R, CAMPEELL: I disagres, 1 think it is broad encugh that
tha Commission eould dsem it advissabls tvo linmit the drilling in
this arss of ons wsll par 80 acres.

vE, J5TH: Yo have treated this and tried this as a spacipg
snna, We are prepared $0 go along with any spacing rule thst tha
mepmiesion has. I don't think the application is for spasing at
all,
MR, PORTER: Anyone olse have a stetement? MNr, Coslsy,

do you have soms lattarsiy
: ‘ u 04) Corporationt
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Fisnolulu L1 Corpuration owne and cparabes one wall in this

fiald in the ares inciuded ia the notigs of hearing., This well is
our Jtats of lew Hexlco “’i}*, ¥ell Wa. 1, loomted 660 feet frum tha
Yorth and West lines of Seetiun 345, T 2018, R 13W, G¥PH.

facause of our wminor parcentégs of production and reserves in
this fleld, we do not plan €o¢ be represanted &t the hearinz, lowe
avear, it is our beliefl that the proposed tomporary 80-acre weil
spacing is proper for this fisld at thiz tinme.

Honolulu 011 Corporatiom respectfully requests that tha
Gommission adept the speclsl rules and regulations for the igtie
Lower Gallup 04l Yool ag propesed by Sunrey Kid-Continent Dil
Conpany.”

From The Z1l Dorade Refining Company: "Hotisce has besan ro-
coived in the metter of Sunray Wd-Oontinent 0Ll Company's applica-
tion for the purpose of establishing spacing and epecial rulas fop
the Elstl lower Jallup oil pepl, San Juan County, Yew Maxics,

It is our understanding that this amtter has been schedulsd for
Yednesday, September 18, 1957, in Zanta Fa, Yew Mexico.

Thieg is to sdviss that 58 an opsrator in this area The =%
Jerado Refining Company supports Sunray HideContinent 011 Congpany
in thelr request for A0 acre preration units and well spacins nius
special rules and regulations for the gubject pocl."

From Anderscn-Prichard 211 Corporationt "indsreon-Prichord

-OFElAsion APpProve the
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v com 7 e N e &L L O - e PSS N R )
STELITETION 0L SRy slaenoieaasnt Vil ToEpany Ior &n ordsr woich

AL 1) axrend the hovizomal lipite sf the Pisti Lowsr Galiw

e K e T ib:’% ¥

01 Pool, (2) temporarily establish uniform 80-acre spacing for

k!

o1l wells, and (3} require sssimnnual gas-cil ratio a&nd betton nolg

prassura tasta.

Anderson~frichard (1l Csrporetion Darther recommende that ths
Sorundsslon inciude 4n the fisld rules & volumetric withdrewa! for-
mula for computing allowebles for gAs wells which are complsiod ia

the 283 cap portion of the Lowsr Gallup ¢il reservoir, The equi-

tias of all parties can best be praserved by perminting ths operatyrs

of such wells to attribute up bo 320 acres to sach well for allow-

able purposes provided that sald moreage is proven produttive 7 of

From Shiprack Industries, Inc.: ¥it is our understanding thay
vou are having & meeting on %-18«57 to consider oil well spacing
in the San Juan Rasin, dew Hexleo.

He are the holdsrs of shousands of acrss, hoth proved and
wnprovaed, in this arss and 1t i our etudied opinien, after advice

from our gsologists, that it is gquite Lmprobable that more than

forty meres of oil land can be draine? by a well thereon., #¥2 thoiroe~

fore viclently oppose ehanging of the laws sf the State of YNew Howd
to 8lleow for spacing greater than forty acras per oil well.®
From lLaurence C. Kally Trustt "I have been notified that a

neeting of yvour Sommisslon will be held in Mabre Hall on Septmuber

.3

Fa ¥

20
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FR@ BPLIICAT 6N ol DUiTRy rad-ontinent Uil COmDARY
wxtanding the horizontal lisits of the Tisti.lower Gallup il Fool
in San Jusn Sounty, Yew Maxico, and temporarily establishiny unifuvgn
slgpting special rules and remudationg

fU-acrs well spacing and prom
for said pool.

The Laurence {. Eelly Trust, of which I am Trustes, holds ¥t Je
of Hew ¥exiep 01l and Gas Leages Nos, £-6597, E-G644, and E-740E,
argregating a total of 5,11$*5$ asres. All of this acresge iz in
Township 25 North, Ranges 12 and 13 West, and covers all of the
State cwned acresge in this Towship and Ranges, with the secephiocd

£ 1,600 aceres.

Tou will remembar ne doudt that the discovery well of the Bietl
Pnol was on Sectlion 16, Tosmship 25 Horth, Range 12 West, which is
part of cur State Laasgs,

Ag Trustses Tor the above Trust, I would like to make formsl
prmtest against changing from the present s=ataklished L0-@cry spac
ing to BO-aare gpacing, as reguested by Sunray MideContinent il
Dompany, for the following reasount
1, Ths DLl Conservation Comisgion of the Btats of Hew Merlcs bas

sever beflore found It sceceegbry Yo change the gpaciag I &0

to 20 acrex az it has no doubt found Ll-mere spacing ssbis-
fuctury frowm avery angle,

<. It is vhe songidered cplalon aong 2 greet neny well gualiiisd
raoloziets that ooe wall cannst pﬁseihly drain in excess oF
L oa 2INg, seoange of Clamiurs “=f the Q&l,;e.,t% Gandstons o
has Tagn established as & very tight formation with low o

o P - s, oy b % G g
ity mnd permeabilivg.

&
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baen advanced to date, nemely, lack of market for the oil, uil{

be completely elimirmted before the end of the year when the
Four Corners (il Fipeline te California will bes in opearation
and the Refinery of the ©1 Peso Natural Ges Products Company
will be =n strsan.

Le It would appear to he siortesighted policy to restrict ths
production of oil from the Bisti Pool at a tims when there is F
vary strong demsnd for it and the Zefluerles of Californis ars
clamoring for it. This conditien might not prevail for tuo
long and should be taken advantage of while it does.

. A change it the ssbablisbed Ll-acre spacing could be wery detrie
zental to the revenus shtalned from oil by the State, which
undoubtedly, like nesrly every other State, needs more and
Mor'e revenue avery year for school purposes. It is mores than
likely to bring about ruequests for widsr spacing than the
present L0 acres,

e

Ir viaw of the above facte I canoot urge you too strongly to allow
the present sstablished spacing of 40 acres to remain in effsct.”

MR, PORTER: Let the record show that these letters are
antered in evidence,

MR, ERREBO: I have & copy of a lettsr from Honeluiu.
Did you read that?

FR. COOLEY: Yes, supporting.

MR. CAMPBELL: Are you going to make a statement, HMr. Seth

MR. SETH: &r. Carrcll will make the summation., You go
ahsad, you ars ths applleant.

MR, CAMPEZLL: Hormally they close. I don'™ want to be
contentious about it,

MR, CARBOLL: I apprecists this hag been & long hearing,
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HCipALl 188t
In particular tc review very generslly the nature of the spacing
srder that has been rogquested, the sconcmic considersties invalved)

tha relationshir of the spacizng te sscondary recuvery, and tiha

gffect of the spacing on corpelative rights., Insofar as the ngbuory

sf this gpacing order itsall is conosrned, as I am surs the Jofe
mission i3 well aware, this reprasants shat is an wnprecsdentod
roquest for 80 sere Meldwids spacing st 500 foot depth, Previoue
spacing orders have besen eirht to nine thousand feet or rraater
depth.

The Comaissisn would hiive evary refan Lo balisve and axect
that whera applicants come forth reguesting 4exceptions from state
wide rulss which have been sstablighed snd followed, they woulid

res or conditioneg exiatd

present evidence of some unusuml clreunmstan

|

ent in this resarvoir whiosh Q@alé Justify 8 veristion from the rul
However, the applicants have utterly falled to do this, and as
a patter of fact, as I think thelr avidsnes has shown, they have
tegtified that the conditionsg in this ressrvoir dp not vary
mAterially in any other respect Drow obhar yemarvolrs in the state

The next point I would liks to present, the correspondsncs in

connaction with the applisebion itssll, is in resird to the ﬁgmaaIEQ§

denaity pattern, It is obwious from exsmivation of the petition

itsell as well a3 from & review of the tastimony, thoy avelidasd the

8.

u86 of the Wort spacing pattert. To48 15 GhSy7 Yo anderstax
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Z B0~ 1&7 5¥ OF 3 3 TiCRTInNg pRTEe
to & well to achieve an 80 sers unit is contrary to the pragtices
ef the Ccmmisaion and contrary to the ordinary spacing pattern,
Fuarthermore as has bewn emphagized by some of the early dis-
cusslion, what has bean raqaeatad’ia a floating pattern withk diagongl
8C emst-south or north. It is to produca an indefinite spasing
pattern rather than a fixed orderly pattern which is normmally fixed
by the Commission. Other sonsiderations in connection with the
order, and one in which the applicant has placed great emphasis,
that a temporary order cannot possibly hurt anyone or do damage to

presant davelopment in the fiald, Ve fimmly bellieve this is not

true., If, in fact, an &0 acre order is given and 80 acre wells ar
actually drillad, although we are firmmly convinced they will net bJ
any means sffectively or adequately drain an 80 acre area, they way
yot take enough wll out of the area so that later on it will be une
gconomical to drill the area on LU acrs basis,

Furthermore, we have demonstrated if you drill on 8C and try

to drill on 40 again, you will have whsts and dissipation of reservpir

energy. HNext, having briefly considered the petition, I would lik

te go inte economic conditions involved., Iu this connection I tki:L
it quite significant that 4f you take the figures with regard to
potential raserves, [igures that have been establighed in the prior

LPG hearirg by the applicant, flgures that have bean established by
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virtue of correspondence whizh tho applicant wrote to varioup
eperators trylng to istarest them in LPG operaticn, and fizeily
gvidemees of resarves A presented by thalr testimony In this cise,
I think it ean be firaly egtablished thet drilling on a &40 sore
vasis is otoncuieally practissl aud fetsible.

?urtharaara; there are gther considerations in this saso thet

I fesl that parhaps hasa't bown too sdegquatsly ewphasized, I

£

think for chbvicus reascns, thabt s n@mely in additien to the liiard

egt of the State of How Mexies in the lands aflsctaed Ly the p&ti&i&ﬁ,

which are gﬁ%}m:{aﬁz, thare &re 2lso some very substantlsl Latec-
ests of the Unlted Stetes of America of verious Indian warde.
In my e¢pialon thess intersats should hies the effsct of Lhe meucirag
develupment that c&n be obiainad and are eatitled to, &ud ¥ fhink
thay should not be penmlined in terms o developmsnt of the
resarvelir by the higher drilling cost of svms of the oparubors,
Then the next fsetor I would like to consider is the arpianis
that hes beon placed on sevondary retovery operatioas. low, it is
true and has leen emplasized by a lot of teatimeny, that Zhell dds
particingts in Sunrayts Li gr&jaﬁ%, it is Shellts mrojest to
participate in any experimental secondary recovery preject, |
mizght add that we &re hopaful of 1ts success. lowever, it ig

Aossssary %o vlew this nrofect realistically in terms of what 12
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Therefore, it would seem somswhat prematurs at this tinms dﬂ?i&g

the aarly phases of primary recovery, to regard a project of this

naturs as a substantial factor in establishing fleldwide spacing

in & 47,000 acre area.

Furthermors, insofar as this secondary recovery through ths usg
of LPC is concerned, we consider it quite significant that they di
not use an 80 acre pattarn as they suzgested would have to te
followsd, but they used instead what was in essence 2 20 acre patigrn
consisting of four 40 more locations with the injestion well in
the center.

How, if the applicant contends that 1t seriocusly believes that
some Jjeopardy might bs done to luture secondary recovery aparutiaaé
by having wells drilled on a 40 acrs basis, as a matter of fact,
they sald anything less than &) asers baaie, and if they have cone
ceded this is & continuous reservoir and i this LPO is in what
they regard as in a hetter paying looation, it is difficult for me
to understand why they would Jjeopardize this project themselves
gtarting on & 20 acre bhasis,

I think Shell's testimony has astablished with repard to
sscondary recovery operatiocns, that the ultimate pattern will have
to be, at least will be, on a nature of 40 acre rather than 20 acre

pattern,

FInally, 1 would Iike to point out That InscTar as the doctrin
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illustrated by the exhibite and by the testimony of the Gulf 041
Corporation that many inequitles may ¢develop by virtue of the use
of the floating spacing pattern proposed by the applicants, par-
ticularly where wells are drillsd along lease beundary lines,

Such inequities violate the priacipal of corralative rights as set
forth in ths Hew Hexico Statutory provision and this Commission's
regulation. Tha&nk you.

KR. XKELLOUGH: Hay I very briefly summarise. In & case of
this kind there are three basic issues. First your reservoir per-
formance, that is your ressrveir characteristics and performance,
second the sconomics and third the correlative rights, FKow,
refarring only to the high points of these three issues, if you ar#
looking at, considering as this Commlission must do, the question
of the raservoir characteristics and performance, Itz sure we will
all agree that this oil peol ia not ons big solid porous mass that
ties this room in four miles wide and four miles wide, or square,
Tou remember the longitudinal exhibit that ran clear across the
room, looks like 66, ths spplicants themselves did not rely on
that interpretation as to what is productive. When they figure
reserves they go over to the exhibit based on the microlog which
showed numercus variations, and showsd a much smaller area. There

has been in this case, I think, twe clinchers,

513 b
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theories.

The applicants cn one hand have stated in their opinica that
thera 18 contimious porosity and continucus permeability throughout.
fn the othaer hand the witnesses for the 5hell have presented to 7oy
thair opinion that this poel censiete of lenass of permsabllity
ovarlapping and messing throughout this pecl. The clinchers that
would appsar to tip the sohls, the balance in the acals, is mmber
one, ths evidence that you have gas lower than oil, o1l higher thay
o288 in this reservelr, liw, nc real syplanation has ever been
given for that, no satisfactory explasation, the cnly inference I
sutmit that can be inferred 1lg Clat because of ths lenticularity
of thae mature of this pool, you =mist have local traps that will
cause that condition, It would seem that it would bta impessibls
if you had a continuous perse&bllity, cuntinucus peresity, this
pool has been layed down over alllions of years, that you would h&j@
738 below the oil.

Sacond, unoscapabls polint, ig that you have in this pool in
certain parts of it undersatwrated oil. In other words, the oil
in that part of the pool has less gas thén it ocould absorbk, and
on the other part of the sime ressrvolr you have elther a gas cap
or certainly you have & very nlgh fas-oil ratio wall., 3o i thers
is a great continuity and somtimuation of porosity and permeaiyiliisy,

then it would seex mogt uniikaly that in part of tihs reservoir you

would have the oil whieh had not abaorbed the gas.
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How then, as to the queation of oCORGRICS, 7ou LAVS Ti7BT
the testimeny of the applisante in thelr pllot area several months
azc where it was ungquestiomably economical te drill & well on 40,
and you have the evidanes of Culf in its own wells, and you hawe
herd the testimony of Shell and &8 to applicant's testimony, youtll
recall that the enginesr testifisd in hasing his calculations on
recovery where hacongluded that & well would z&é% be off on 40 aﬁmﬂ, ha
did not give any avertze porssity, but he tooit sertain arsas of
this fleld aggregating about half of the total ares to be includad,
Ho used only & small portiou of acroage in the pool and upon that
tasis calculated reserves which wereway under those which hasd Loen
caleulated by his assocismtas irn the former hearing.

And furthermore, when you songider tastimony of the geoclogist
for the applicants, where ha atated the upper sand averaged 15 faet
and the lowsr sands from 4 to §, ssking an average pay thisknoss ﬁﬁ
about 20 feet, if you compute thet on the same figurss that wers
used by the applican¥s other wibtnhess, then mccerdinz to that ocuue
putation & well would he profitacls o5 LU acres.

Issue He. 3, is the question of correlative rights, and thoug
we submit that this floating well aspacing pattern will undoubtedly
rosult in 8 cluster of wells through the streak of the field, they
rave tastified that the heart of the pull is down the middic.

The opportunity to cluster ths walls anywhere you want, you are

bound to hAve clustaring oJ
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no answer to say this will be semporary for only one year, It's
no anewer to say that you ars only geing to be hurting for 4 14ttle
while. It's the duty of the Commiasion to protect the corralative
rights of the parties now and snot let thes suffer for a temporary
period howaver short or however long 1t may ue.

Now than, if you pass on that consideration to the pruposal

that this should be temporery becsuss ypu don't have enocugh infore

T

maticn to kaow the perfermance of the pool, it all sught to be bull

an 30 seres. I submit how that Arpusent goes to a challengs on ths

atatewide rules., Il that is tm, you should have 20 acres for
statowide rules in any psol. If you don't get snough information,
1 don't know how to mpacs the pool. If the arsument is valld, the
iack of informstion to justify 20 aserw spacing, that is a challienge
to the statewide rules and =not any specific valid arzwsent in thias
particular case. For thage reascns we &8sk that the application

be denied.

MR, POUTER: Hr, Gesmpbell,

MR, CAEPRSLL: If the Uoemtission please, I would ke less
than honest if I didnt't adnit thet aome of the statements Jjusl iasde
on behalf? of Shell 01l Corporttion and Julf 01l lorperation jive me
a sligzhtlliy, evan at tils hour of the evening after some of g

spacing c&ses that I have besan in in which thay have been partici-
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order in a reservoir at 5,000 faet Japth, 1t must be &n unusual
regarvoir. It is my opinion rthat perhaps the only time such an
order i3 Justified is when you have sither a very poor or a very
good resarvolr, So far az I au concernsd, from the testimouy of
the witnassas cof 3hell themsalyseg, this has been astablished at tegt
a8 & poor reservolr, and it seems to me that what little mfw%m#n
is avellable at this time cledrly indicatss that the reservoir
eondition due to rapid pregsure declines below the bubble poimg,
and this is also froer 3hell's own witnesses, indieates that thers
are gonditions in this reservolr which roquire careful study,
That was recognissd by pragtically all the opasrataors in thias
pool when they partisipatsd iu the lsstallation of a pilot nressmuy
raintenance prozras &t 2 stage of develcpment ia this fleld where {4
had only besn one poreent depletadito me that is a very unusunl
sltuation, At lemst in the spacing eabes with which I & doquein vﬁ,
suzh a condition has never beeh presant, It seams to me that the
¢rux of this thing bolles dowm to whethey thare is sufficient iLeais
for tha argumsats by the protestants o Justify to the Commissing
the risk that obvicusly exists 30 far as owr people are concuruad,
and 1 think thay are Just & honsst in their opinlons as the wite
nas#as for the protestants 8o long a8 thers is & risk, thet to

davelop this fisld at thiz stage on & narrow spacing progres iyt

. FX )
> S
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TU seoms to me ThAat 18 Giw URELD GQUASLLY
a part of all these comtroversies about how muchit cost this compayy
or that company to drill & well or how guick they get thelr wmoney

nack. It saems to me the 7

agponsibility of the Commiapion would é?
if they fesl there is soms risk invelved, to sese that that risk
is not taksn unless there is & sericus digadvantsge to samabody
1f the risk must be taken. The caly disadvantage that has Lew
tastified to hers that I have heard, and I have tried to get it
from & musber of witnessss, is Shat theyimve assumed and made
arrangements on the basis that they were going to drill on LU acre
apaeing, I dontt think that the inconveanience or sven losa of
revenua to an individual operstor in the field justifies ths risk
uhiéh wa belisve exists that you may not get the sreatest ultinate
recovary from this reservol:n to nme that is the crux of the matter,
ang I dentt think any of the evidence that has baen introdused
hars today or yesterday evon ofn got arcund that basiec proposition|
If the Commlssion should permit the drilling of thess addi-
tional wells, and 4L it should rosult in the pressurs maintenaocs
progras not having the affectivaness that it would andar the other
basis, it not only would rigk & trsmendous amount of capltal which
could be used to find ¢ll flealds somewhere else in the 3an Juan
Zasin, but it would run the rigk of loss of oil, a natural ?%s&arw%

which this Commissicn has the obligatics to protact.

DEARNLEY - MEIER & ASSOCATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE. NEW MEX:Co
3-6691 5-9546




37
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I, ADA DBARNLEY, Court Coporisr, £o hereby cortily that the
fopapoing and attached trmosuript of procesedinges bafors the Haw

Baxico Uil Conservation Commission at danta Fe, llew Mexico, 13 &

trus S sorrect reterd to bhe bast of my knowladge, sxill and

acllity.
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I tave affized my hand and notarial seal
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thls -ZQ day of CGetobax, 1937,
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Sotary Public-Court(Aeporter

“y ecovmission zupires:
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DEARNLEY - MEIER & ASSOCIATES
INCORPORATED
GENERAL LAW REPORTERS
ALBUQUERQUE. NEW MEXICC
3-6691 5.9546




