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Applicant, in the sbove styled cause, seeks
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the Commission Rules and Regulations, Appli-
cant further sgeks permission to e¢ommingle
the production from said separate pools after

o neter the predugtion from each,
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Governor John Burroughs

TRANBCRIPZ OF HEARING
MR, PORTER: We will take up now Case 1596,

MR. PAYNE: Case 1596, "Application of X1 Paso Natural
gas Products Company for the establishment of two separate
common sources of supply, for administrative procedure for dual

completions, and for commingling of production from separate oil

pools.”
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Spann and Sanches, Albuquerque, New Mexico, and I have with me
Mr. John Woodward of E1 Paso Natural Gas Produsts Company represent~
ing the appliocant. This is &n application of E1l Paso Natural Gas
Products Company for an order establishing two separate common
sources of cil in the Horseshoe Canyon Field and providing for
the separate preoduction and measurement of oil from these common
sources through the dual completion of wells on thate-in beth
reservoirs,

At this hearing, E1 Pasc proposes to show that the two
reservoires consist of well-develeoped sand bodies which were laid
down under different depositional conditions, are qua:ated by an
impervious layer of shale and have measurably different reserveir
charecteristics,

It further proposes to show that the aereal limits of the
two reservoirs are not co-extensive and that some of the wells
oan be completed in both zones while others can be completed in
only one zone with the result that disproportli onate withdrawals
from the common zone by offset operators 1s causing and will
continue to cause drainsge and injury to correlative rights and
might reduce the ultimate regovery of oil from the field.

“My. first witness is Mr. William R, Speer.

MR. PORTER: Before we ask Mr, Speer to be sworn, I would

like to have other appearances at this time.

MR, HINKIE: If the Commission please, Clarence Hinkle,
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Hervey, Dow and Hinkle of Roswell representing the Atlantie
Refining Company., We will have evidence in the case.

MR, NEWMAN: If the Commission please, Kirk Newman,
Atwood and Malone, Roswell, and Guy Buell of the Texas bar
representing Pan American Petroleum Corporation. We will have a
witness,

MR, KELLAHIN: If the Commission please, Jason Kellahin,
Kellahin and Fox, Santa FPe, New Mexico, representing Tom Bolack.
We will likewise have some testimony.

MR, ERREBO: If the Coumission please, Burns Errebo of
Modrall, Seymour, Sperling, Roehl and Harris of Albuquerque
representing Magnolia Petroleum Company.

MR, VERITY: If the Commission please, George L. Verity of
Parmington representing Southern Union, and we may have aome
testimony.

MR, PORTER: Will there be any other appearances in this
case?

MR, GOQVE: Norman Gove of Petro-Atlas, We have none excepft
that we Jjust want to obJject, however,

'HR. PORTER: Mr. Speer, do you want to stand and be sworn,
pleasze?

(Witness sworn in.)

WILLIAM R, SPEER

called as a witness, having first been duly sworn, testifled as

follows.
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MR. :

Q VWould you state your name and residence, please?

A My name 1s William R, Speer and I live in Farmington,
New Mexico,

Q By whom are you employed and in what capacity?

A I am employed by the El Paso Natural Ges Products
Company &8 a division geologist over the San Juan Division.

Q@ Would you detail your edusation and experience as &
petroleum geologist?

A I received a Bachelor of Arts Degree from the University
of New Mexico in 1952, was employed by E1 Paso Natural Gss Producty
Company in February of that year as a petroleum geologist in
Parmington. I became division geelogist of Rl Paso Natural Gas
Products Company, Sen Juan Division, in April of 1956, transferred
to E1 Paso Natural Gas Products Company as division geologist in
August of 1957 and have served in that capacity to the present
time,

Q Have you made any study of the Horseshoe Canyon oil
field?

A I have,

Q Now, E]l Paso's Exhibits One through Nine have been
placed on the beard and copies furnished to the various indi-
viduals involved. Are you familiar with those exhibits?

A I am.
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will you state what that shows?

A El1 Paso Exhibit Number One is an index map of the
Horseshoe Canyon Field aresa in 3an Juan County, New Mexico, showing
the location, name, number and operator of all wells érilled in thq
areats of PFebruary 11 of this year. The purple lines are traces
of eross seotions which will be introduced at a later time as
exhibits, the red outline is our outline of proposed probable
productive limits of Lower Gallup Sand A, the green outline is the
outline of proposed probable production limits of Lower Gallup
Sand B,

These outlines have been altered somewhat from our originaﬁ
application in the follcwing manner: The application was made on
the basis of late well control. In the case of the red outlinas,

a proposed probable productive limit of Lower Gallup Sand A, we
have included in the outline the south half of Section 10 of
Township 31 North, Range 17 West. We have added the Southwest
quarter of Section 23, 31 North, 17 West, we have added the west
half and the southeast quarter of Section 31, 31 North, 16 West,
and we have deleted the southwest quarter of Section 15 of 31
North, 17 West. All ef these changes have been made in our
probable productive limits of 3Sand A.

In the case of 8and B, the green outline, we have added
the following acreage: In Section 5 of 31 North, 17 West, we have
added in the southwest quarter of the southeast guarter, the north
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Section 9 of 31 North, 17 wolt. the northwest quarter of the.
northwest quarter, the southeast quarter of the northwest quarter,
the northwest qunrtef of the southeast quarter and the southeast
quarter of the southeast gquarter. We have deleted from the outlin&
in Section 14 of 30 North, 16 West, the northwest quarter ef the
northeast quarter.

MR, SPANN: At this time, I would like to move the
Commission that our application be amended, insofar as Bxhibit A
is oconecerned, to conform to the testimony just given dy Mr. Speer
as to the outlines of the two sands and additionsl well ocontrol,
since ths figures of the application --

NR. PORTER; Is there objection to the amendment of the
application at this time?

Let the record show that the application has been amsnded
as noted by Counsel for the spplieant.

Q (By ¥Mr. Spann) Now, what does Exhibit Two show, Mr.
Speer?

A El Paso Exhibit Number Two is & graphic presentation
of the electrical industion log and core snalysis data run on the
Lower Oallup section from El Paso Natural Ges Producta Company
Number 4 Horseshoe Canyon well in the Horseshoe Canyon Pield
area. The upper red line had a depth of 1494 feet, we have
designated that as the top of Sand A. The lower red line had a

depth of 1536 feet, we have designated that as the bottom of
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designated that as the top of Sand B, and the lower green line

had a depth of 1630 feet that we have designated as the bottom
of Sand B.

The thicknesses of the respective units, the Sand A
interval has a thiokness of 42 feet, the thiockness of the Sand B
unit is 32 feet, and the intervening shale body has a thiclkness
of 6 feet.

Q Now, will you lecate on Exhibit One this El1 Paso
Products Number Four Horseshoe Canyon Well and give me the
despription of this losation?

A The El Paso Products Number 4 Horseshoe Canyon Well
is located 330 feet from the south line, 1650 feet from the west
line in Seetion 3 of Township 30 North, Range 16 West.

Q VWhat do E]l Paso's Exhibits Number Three and Pour show?

A El Paso Exhlibit Rumber Three is a transparent isopach
that's overlaid showing the thickness of the Lower Gallup Sand A
contoured on & five-feot interval, Ezhibit Number Four is also a
transparent iscopach that's overlaid showing the thiaokness of the
Lower Gallup Sand B, alsc contoured on a five-foot interval.

Q Prom what informmtion were these exhibits prepared?

A These exhibits were prepared from a study of all
available electric logs run in the field ares, and in some cases
gammaray logs have been utilised where electric logs were un-

available., The parameter used in selecting probable produstive
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the eleotriec log which is in excess of 15 milivolts above the

established shale line. This 15 milivolt value was seleoted from
a study of the logs, the electric logs, sgainst the available oore
analyses and represents the cleaner portions of Sand A and Sand B,

Q VWhat differences, if any, in Sand A and Sand B are
indicated by these maps?

A To refer to the lsopach in the overlay of Sand B first,
you will notice that Sand B is & long, linear deposit with a
relatively uniform thickness along its long axis. It extends for
A distange of some twelve miles in length, it is approximately
one mile in width, there is a2 very abrupt pinch-out of the sand
along the southwestern margin, and a somewhat less abrupt pinch-
out along the northern margin.

In the case of tha isopach that's overlaid, Exhibit Number
Three, which is an overlay of the index mep showing the thickness
of the Lower Gallup Sand A, we have evidence ¢f a much more
irregular type of deposit. The irregularity of sand eleanup 1is
indicated by the ehanges in the sentouring lines,

Q In your opinion, what 4o these differences indicate?

A In my opinion, these differences indiéated by the
isopach maps indicate that Sands A and B were layed down under
different depositional conditions.

Q €Can you state what Exhibits Five, 8ix, Seven and Eight

show?
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A El Paso Exhibits Flve, Six, Seven and Eight are elect

log cross sections as constructed from logs run in the Horseshoe
Canyon area, On each c¢ross section, we have the established base
line of the cross secction at the top of the Loﬁer Gallup Sand A,
Sand A has been correlated throughout the length of the aross
sections and 18 shaded in red. Sand B has likewlse been correlated
and is shaded in green, For purposes of showing the horizontal
relationship of the wells used, we have added at the bottom of
each cross section a stick or line diagram which utilizes the same
wells that appear in the elegtric log cross section. This line
diagram has been horizontally scaled to give a true horizontal
reliationship in the wells, 1f you want to know it, The lines have
been numbered for reference to the numbers on the elsctric log
of each well. In the case of Exhiblts Six, Seven and Eight, we
have also added an index map showing the trace of cross section,
Q Would you locate these cross sections on Exhibit One?
A El Paso Exhibit Number Five, wiich 18 cross section
AA prime, is the longitudinal crcés section extending from the
Davis Number 5 Navajo Well in Section 5 of 31 North, Range 17
West, extending the length of the fleld to Pan American's Cougher
Number 6-B Well, which is located in Sectlon 11, Township 30
North, Range 16 Vest,

Cross sectlion BB prime, which is Exhibit Number 3ix, is

golng into right angles %Yo cross sectlon AA prime and extends from

3
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quarter of the northeast quarter of Section 9, 30 North, Range

16 West, to the Federal Atlas Number 1-C Bolack Horseshoe Canyon
Well in the southwest gquarter of the northeast gquarter of Section
3, Township 30 North, Range 16 West,

CC prime, whioh 1s Exhibit Number 7, extends from the
Atlantic Number 28 Navajo Well, which is located in the northwest
quarter of the southeast quarter of Section 31, Township 31 North,
Range 16 West, extends through to Atlantic's Number 25 Navajo
Well, which is located in the southeast gquarter of the northeast
of Bection 29, Townshlp 31 North, Range 16 West.

BB prime extends from a projection of Rl Paso Natural
Gas Products Company Number 1 Chimney Rock Well, which is located
in the nertheast quarter of the scutheast quarter of Seastion 23,
Township 31 North, Range 17 West, to the Magnolia Number 1l-A
Navajo Well, which is located in the socutheast quarter of the
northeaat gquarter of Section 2i, Townahip 31 North, Range 17 West,

Q Directing your attention back to Exhibits Five through
Eight, will you Jjust desoribe what they show individually, each
exhibit?

A El Paso Exhibit Number Five, whioch is a longitudinal
cross section, AA prime, extends throughout the length of the |

field area, shows the Lower Gallup Sand B to maintain a relatively

uniform thickness throughout the length of ths oross sectien, wh::I

is some twelve miles in length, It shows Sand A likewise to ext

- throughout—the—length—of—the—oress—sesilon, thinning somexhat
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toward the northwest, It shows the intervening shale interval to

also extend throughout the length of the field, varying somewhat
in thickness from approximately 47 feet on Atlantic'!s Number 1
Navajo to a maximum of some 97 feet on the Davis Number 5 Navajo
Well.

Cross section BB prime, which 18 Exhibit Number 6, is a
transverse cross section at right angles to the long axis of the
field, indicates Sand A to maintain a relatively uniform thiokness
throughout the length of the cross section, Sand B, however, is
shown to pinch out to the southwest abruptly, and somewhat less
abruptly to the northeast. It probably can be better seen on the
stick diagram, the actual configuration cross sectionally of the
sand body., The abruptness of the termination of Sand B along the
southwestern axis is more ably illustrated on the stikbk diagram
and 1t_hal a more gradual pinching out of the sand tothe northeast,
You will notice that the bottom of Sand B 1s contcave downward, the

top is relatively flat, tilted to the northeast, 8and A extends

on laterally beyond the pinch-out 1imits of Sand B in both direotigns

on this crogs section, The shale overlieing Sand B between Sand B

and 8and A is continuous throughout and neither is beyond the pinoﬂ-

out limits of 8and B with the shale underlieing Sand B,
Cross Section CC prime, Exhibit Number 7, is also another
oross section oriented at right angles to the axis, long axis of

the field, indicates 8and A to be relatively uniform in thickness
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sands, two sands, 8and B agaln pinching out To the southwest and

to the northeast, having a conoave downward bottom and a relatively
flat northeastward tilt on top. Again Sand A extends laterally
beyond the pinch-~out limits of Sand B, The intervening shale
interval extends beyond the pinsh-ocut limits of Sand B and merges
more or less with the shale underlying Sand B. The ocontrol is
somewhat less good in this area due to the wider spacing of the
wells, We have relatively the same configuration of the sand as
shown on BB prime cross section,

DD prime oross section alsc is a transverse cross section
with some projection of wells inte the cross sectional phase,
indicates essentially the same points as brought out on Exhibits
Seven and 8ix, that is, that 8and A 13 continuous and relatively
uniform threughout the length of the cross seotion., Sand B is
pinehing out to the southwest, The well control in this area
prevents the showing of a ca-plptc pinch-out of 3and B, but we
have again the configurstion of a concave dowmward bottom of
Sand B and a relatively flat nertheastward tilted top of Sand B,
I might point out also that oress section EB prime was placed in
the field area to give a maximum of control, These wells have
been projected in the area in which they were drilled so they
represent a more aceurate ploture of the cross sectional relation-

ship of Sand A and Sand B,

Q DNow, do these cross sections indicate any reasonable

—r
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A Ko, I belisw they Uo Tiot,
Q ﬁeu,'whnt does the configurations of the sands, as

shown ab the cross sections, indicate with respect to the oonditiafl
under which they were depocsited?

A The long, linear nature of Sand B with its uniform
thickness along its long axis, and this cross sectional view of
the bottom is concave downward and a flat, tilted top, indiocates
to me a deposition within a submarine trough or channel, Sand
A, with a relatively uniferm thickness throughout the length and
width of the fleld area, ﬁut with considerable variations in the
mythology within Sand A, that is, interbedded sands, shales and
silts, is indicative of a normal marine offshore deposit where the
sand cleanup is indicating fluctuationa in the shoreline.

Q Would you give your opinion or reconstructed deposition
history of 8ands A and B in the Horseshoe Canyon areat

A One method of recenstruction of the depositional

history in the Horseshoe Canyen area would begin with the dspeuiti*n

of these fine grein sediments below Sand B, whioh are silty
limestones and shales, Those depesits are normsal deposits of
some substance that came offshas from a sei. At sowme period, an
erosional or submarine offshore current gouged out a trough or
channel in thess unconsolidated sediments, and this channel was
parslleling the shamline, which laid out the southwest of the
present fleld area and also oriented that shoreline in a northwast-

southeast direction,
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"When the current ceased to scour this chanmnel, it began
to deposit the coarser grain sediments in the channel., These
coarser grain sediments whioh were cleaned by the residing action
of the current filled the chanpel with the coarse grain sediments,
then the normal offshore deposition of fine grain sediments
ocontinued to dbury this complete lens of Sand B with fine grain
sediments which are now represented by ahales in the interveninge-
in the interval between Sand A and Sand B, as is to be determined
at 8 later time, Then we have a movement of the shoreline, of
the Lower Gellup C, prebably te the northeast, bringing in coarser
grein sediments into the area of the present Horseshoe Canyon
Field depositing them as irregularly interbedded sands, shales
and silts, very irregularly interbedded. The cleaner sand lenaes
are indieating periods of time in the movement of the lower shore-
line, then a retreat of the lower shoreline to the southwest
cocurred and fine grain sodinnnt-.er the nmica, of the mica-shale
overlying the entire area were deposited. |

Q The photographs you have placed on the board constitute
El Paso's Exhibit Nine. Would you state what that showa?

A El Paso Exhibit Nine is a series of photographs taken
of cores out in the Lower Qallup section of the El Paso Natural
Gas Products Company Number U4 Horseshoe Canyon Well, The depths
shown on the ceres are shown in red in the interval of the Lower

Gallup Sand A, The depths shown in black indicate the cores
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are tha ocores taken Irom eur 3amd B Interval, 1 might add thit:
there was a depth ocorrection necessary after the photos had been

taken, a correction of some seven feet, and this correction has
been made on the depth shown on the photogrephs,

Q MNew, Exhibit Nine is~~those are cores frum the wells
shown on Exhibit Two, is that correct?

A That 13 correct,

Q Now, what examinations were made of those cores?

A A one=foot interval mioroscopic examim tion was made
of those cores, and then & cenventicnal core analysis was mmn
also on ons=~foot interval basis,

Q@ What did the examination reveal as to the mythology
of Sands A and B and the interval between them?

A VWell, beginning with a depth of 1507«~I!'1ll refer to
Exhibit Two to locate us-~the core began actually within Sand A
with & shale interval of some two feet. At that point, we began
to show the fine and coarser grain sediments with numerocus lenses,
pods of shale interbedded from a depth of some 1509 down teo
approximately 15144. At 15144, the sand was scmewhat cleaner
with less abundant interbedded shale and silt, all saturated as
indicated by the ceores, the darker color being oil saturation,
Extended down to approximately 1523, this was the cleaner interval
of Sand A. At 1523, again the interbedded shale was abundant with

our sand sones extending all the way down to a depth of 1536, the
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and you can tell from the photograph the very irregularly inter-

bedded nature of this Sand A,

Beginning at 1537, the photographs show a shale interval
extending throughout tvc a depth of 1597, an ocecasional irregularly
1ntarbedd§d sand or silt indicated by the lighter band in the
core. At 1596, or 98, I beg your pardon, top of Sand B, w get .
an abrupt change. This 1s evidenced in the core photographs, The
top foot of our Sand B was a cenglamaristic sand of medium divercosq
grain aize, having nodules of shale within 1t, that's the top
foot,

At 1599, we began our very clean sand seguence, thicke
bedded nature extending to the bottom of Sand B. At a depth of
some 1630 feet, we had a2 shale break which 1s also evidenced on
the log here at a depth of approximately 1610, which is this light94
banding through here, some shale interbedded, The lower portion
of the core was somewhat less clean and staining wasa not so
thorough as in the upper portion of the core, as indicated by the
mode of appearance of the core in the photographs.

At 1630, the bottom of Sand B, we had a two-foot black
type shale interval; at 32, 1632 to 1634, a very silty limestone,
the cenesity formation below to a total depth of 1639, black,
hard-type shale,

Q Now, are any differences in characteristics between

Sand A and B shown by this core?

A In gross aspect, there is a marked difference in the
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sands in that in 3and A you can see i3 a very irregularly inter-
bedded sand interval, interbedded with shales and silts, the
bedding planes are ourved, whereas Sand B is more of 2 clean, thicﬂ
sand body with only cecasional shale intervals,

Q Does your examination and analysis of core indicate
any reasenable probabllity that Sand A and Sand B may be comnected
by vertical fracturea in the intervening shale body?

A No, they do net. The only interval shown in the oore

whioch is visible on the photegraphs having vertieal freoturing

begins at sbout & depth of 1589 and extends dosn to 1593, a thiokngss

of four feet, which has sxhibited some vertical frasturing. This
interval occurs at about five feet off of the top of Sand B,
Q Now, what is the significance of the fact that Sands

A and B were 1laid down under different depositional suvironments?

A Sands A and B being laid down under different dopuitimhl

eonditions would indiocate ¢o me that there is no connection between
the two sands through & commen ssnd body.

Q Would they have & comnection by permeability of any
sort?

A I 4o not belleve so,

Q Jow, in the absence of a common sand body or significant
vertical fractures in the intervening shale body; what is your
opinion as to the possidbility of communication outside of the
well bore between these two sands?
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Q Now, are the asrial limits of preduction from Sands A
and B co-extensive?

A No, they are not,

Q Show on Exhibit One the areas~-show on Exhibit One the
area in which only one of the sands 1is productive and the area
in which both sands are productive.

A Sand B is productive in all wells--3ands A and B are
productive in all wells that lie within the green outline on our
Exhibit Number One with the exception of the field area in the
northwestern direction, nerthwest from Section 10, Township 31
North, Range 17 West, The wells in this area are productive from
Sand B only, The wells that ooccur outside of the green outline
but inside of the red outline an Exhibit (ne are productive from
Sand A only.

Q Now, can you point out wells on Exhibit One whioch are
completed in both sands and are directly offset by wells whioch
are conmpleted or can he completed in only cne sand?

A I can,

Q Would you do so?

A In Sestion 10 of Township 30 North, Range 16 West, the
Bolack Number 10 Bolack Well, which 13 located in the southeast
quarter of the northwest gquarter of Section 10, is productive from

both Sands A and B, Directly offsetting it to the west in the

southwest » r is aso Natural
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Sand A developed and 1is produstive from Sand A only. I might pein?
out here that the Kl Paso Number 10 Well is included within the
green outline, the reason being that a portion of Sand B 18
developed on this and can be seen on the isopach on 8and B in the
northern pertion of that 40 acres upon which the well was drilled,
We have included within the green outline all 40 acres which have
even & portion of Sand B present under them,

Another example is in Seoticen 4 of Township 31 Nerth,
Range 16 West in the scuthwestern gquarter of the southeastern
quarter of Section 4, Tem Bolack'as Number 11 Bolack is produoctive
frem both Sand A arnd Sand B, offset directly to the west by Rl
Paso Natural Oas Products Number 13 Horseshoe Canyon Well, which
is produeing frou Sand A only. These conditions can exist anywhers
along this long axis of the Sand B deposit in which Sand B 18
present and offset by 40 sores of Sand A in which Sand B is not
presant,

Q The entire length of the -

A That is correct,

Q ~=field?

A 0Outaide of the--anywhere out of the zero line of
pinoh-out of Sand B.

MR, SPANN: At this time, I would like to offer K1 Paso
Exhibits One through Nine in evidenoce.

MR, PORTER: Is there objection to the admissibility of
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Exhibiss One through XNine will be admitted for the resoxd,

MR, SPANN: That's 8.1 we have from this witness,

MR, PORTRER: The hearing will recess until 1:15.

(Noon recess.)

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

We will continue Case 1596. Mr. Spann, had you completed your
direct sxamination?

MR, SPANN: If the Commission please, I would like to ask
one wore gquestion, 1f I may.

MR, PORTER: Yes, sir,

Q (By Mr, Spamn) Mr. Speer, are you familiar with the
Comnission's definition of ccommon source of supply or pool?

A Ian,

Q In your epinion and based on the examination you have
made in which you teatified here, are Sands A and B separate
common sources of supply under that definition?

A Yes, they are separate common sourees of suwply.

MR, SPAMN: That's all,

MR, PORTER: Anyone have a question of Mr, Speert?

MR, BUR1LL: Yes, sir,

MR, PORTER: Mr. Buell?

CROSS ION

BY R, BUELL:
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Q Mr, Speer, my name is Guy Buell with Pan Amerioan
Petroleum Corporation, Up until your laat answer, Mr, Speer, I
got the impression that—;naybe wrongly-~that you were qualifying
some of your testimony in conclusion with respeot to separation or
communioation, Are you now stating flatly that there is an effect]
sealing barrier between Sand A and 8and B?

A Yes sir, I am. |

Q Okay, sir, You made a very excellent discussion, Mr.
Speer, and I want to compliment you on your testimony relating
to the possibility of how these sands were lald down, You didn't
mean to use that testimony to indicate, did you, that that of
itself showed that they were separate?

A My--=you are referring to my discussion of the posaible
environmental oconditions under whioh these sediments were laid
down? |

Q Yes, sir,

A Ry discussion was for the purposes of indiocating the
possibilities, the possible envircnmental conditions in the
present Horseshoe Canyon Field area under which the sands and
their eminating shales were laid down,

Q You would certainly agree with me, would you not, that
regardless of the depositional history or process, that if these
two sands were in communication, they should be treated and pro-

rated as one reservoir?

A_¥ere they sonnected?

L ve
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Q Yes, sir, I realize that your position is that they

are not, but assuming that they are?

A Yes,

Q Regardless of the depositional history of the two sands?®

A Yes, if they =~

Q Will you also agree with me, Mr. Speer, that in an
admittedly common reservoir we have varying degrees of porosity
vertically in any formation?

A It's possible, yes,

Q Is it not also possible to plck say two of the highest
gones of porosity and isopach them as you have done you Sands A
and B?

A It's possible in a common source of supply to isopach
sand members, yes.

Q 8o the mere fact that it is feasible or possible to
prepare an isopach could have little or nothing to do with
separation or communication?

A Within a commen source of supply, yes.

Q I am referring now to your Exhibits Three and Pour,

A Yes,

Q That in an admittedly common reservoir, you can iscopach
two zones of porosity?

A It's possible, yes.

Q I wonder, Mr. S8Speer, what are we looking at from a

structural-dipatandpoint—in-the—area_that you have outlined as the
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productive limits?

A VWell, it's not--we have not introduced any present
structural oonfiguration in this particular field area of our
testimony.

Q In that connection, why haven!t you?

A VWell, we do not feel it i3 related to the separation
of 8and A from B -~

Q In other words «-

A ==because this present structural condition configurati¢

is something that ocourred after the deposition of these parti-
cular sands,

Q Are you saying, Mr, 3peer, that in your opinion,
admittedly both sand members are on & ocommon structure?

A They are structurally related at the present time, yes,

Q All right, sir, V¥Would you now give me the benefit of
your knowledge on the dip of this structure?

A Qenerally speaking, this present atrucstural condition
in the Horseshoe Canyon area, we have 2 regional depth into the
San Juan Basin to the southeast, There is in this area some change
in the stripe of the bdeds, generally speaking, in this portion
of the field area, The stripes at the bed are north and south,
and in this area we begin to get a more westerly and north stripe
of the beds,

Q But if I understoed you correctly, Mr, Speer, starting

up—there—-at thenorthuwsstern—extrenity of your productive limits |
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svructure?

A That is correct, back to the southeast.

Q Well, would you explain then for me, please, sir, what
are the symbols of the wells in the northwestern limits--what
exhibit are we looking at now?

A VWell, you are looking at Exhibit Number Four overlaying
Exhibit Number One.

Q All right, sir. What type of wells are those wells
furtherest to the northwest on those exhibits?

A These wells and these wells?

Q Yes, sir.

A Ve have both oil wells and gas wells, We have used

the =~

come on down the structure. All right; now, what are we looking
at where your pointer is now?

A El1 Paso Natural Gas Products Number 2 Chimmey Roock
Well, which i3 & --

Q VWhere is that well completed?

A That well is completed in the lower Sand B, May I
point out further the struetural configuration in this area?

Q I thought we Just did.

A Generally speaking, in the original dip theri are some

features in the field area, particularly in this area, with which

26

Q Let's come on down structure, Mr. Speer, will you point=-
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runs approximately in here in the Chimney Ro¢k 8tructure on which
seversl Pennsglvanian tests have been drilled, such that in this
area in here where this well is located on the flange of that
structure, there is 2 smll roll-over in this particular ares suoh
that there 1s & low area in this region here,

Q I believe you antieipated what was puzzling me, Mr.
Speer, and that was, how could & gas well be down~structure from
an oil well?

A Structurally, this well here is higher than some of
the 01l wells in this area.

Q So then eur dip isn't from the northwest to the south-
east, is 1t?

A VWell, from this area on, it is, yes. 1In this area
here, we have some local features which are changing the regional
strmcture.

Q Were you making the same explanation for the original
gas wells in your productive limits in that area?

A In this portion of the field?

Q No sir, it's south of the E1l Paso well you were Just
discussing, and looate on the record where that El1 Paso well 1s
we have been talking about?

A The Rl Paso Products Number 2 Chimmey Rock Well ie
in the northeast quarter of the northeast gquarter of Section 15,

Township 31 North, Range 17 West, the well to which we referred.
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on our map, but I recall now that it wasn't an yours, so we will
skip the reference to the other gas well. I wish you would go now
to your Exhibit Number Two, Mr., Speer. I want to be sure that I
understand your opinion with respect to that exhibit. What is th11
interval within your red horizontal lines?

A This interval within my red horizontal lines, we have
designated as the interval of Sand A.

Q And the interval within your green line?

A The interval of Sand B.

Q All right, sir, Now then, the interval between your
bottom red horizontal line, or the bottom of Sand A, and the top
of 2and B, that is the interval that effects the seal between the
two?

A Yes,

Q VWould you say that that log characteristic that we note
on Exnibit Two, this characteristic of shale, would be on a log
of that type?

A Yes, it 1s,

Q@ To you geologists, it's pretty obviocus <that that
shale is an impermeable barrier, is that correct?

A Yes, except as to minor variations in mythology, it is
dominantly shale.

Q Do you feel that Sand B is a common source of supply?

A Yes, I dc.
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Q@ Orne wingle; common—source—of supply?
A Yes.
Q Do you think that Sand A is?
A Yes, I do,
Q Let me direct your attention then, Mr. Speer, tc the
interval at the top of Sand A where you have the characteristic
of your log right at the top coming out and then coming back.
A Are you referring to the resistivity curvet
No sir, the one at the left of the --
The 8P curve?
SP.

Self-potential.

o > o > PO

Yes, sir. Do you see that interval I am talking abeut?

A You are referring to this interval from 1500 to
approximately 15107

Q Yes.

A Yes.

Q In your opinion, is that pay there?

A It would be inoluded in what we have designated as the
pay ares, and --

Qd New--excuse me for interrupting if you weren't through.

A No.,

Q I want you to look at that, Mr. Speer, the hard interva]
we are talking sabout immediately at the top of Sand A and just let

your eye run dewn the exhibit and tell me whether or not that leg

o
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inthet—sresdoesn't—refiest a more density of rockin—that-
interval than it does in your interval of separetion between the
two sands?

A Referring to this area in here, I am not sure exametly
whether it depicts the permeability or not. The self-potential
ocurve of an electric log could be affected by & number of things
other than impermeability.

Q And you realize the interval I am talking about is
immediately below your 1500 datum?

A That 1is correct.

Q@ Does not this log refleet that this interval at the
1500 datum line is more dense and more shaly than your separation
interval between Sands A and B?

A VWell, I don't believe you can relate this particular
curve on the electric log directly to density.

Q What does it show, if anything?

A Well, it is indicative of density and --

Q All right, I'll change my question., Does that not
indicate that this interval immediately below your 1500-foot datum
lines is more dense, indicate more density, than the indication
you get between your bottom of Sand A and your top of Sand B?

A It ecould, yes,

Q@ Do you think that this interval, the top of Sand A
immediately above your 1500=foot dstum, is separate from the rest

of Sand A?
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. Q Then are you recommending that that be set up as a
separate reservoir?

A No, I am not.

Q Why not?

A It is a portion of this depositional interval here
which is related on & depositional basis,

Q Are you now saying that you may have more than one
source of supply in Sand A?

A I think we pointed ocut that there are a number of
interlensing lenticular types of sand within the interval that we
have designated as Band A.

Q VWould you have us belleve that every common source of
supply should be regulated and prorated as & common source of
supply?

A Yes.

Q Then why are you net so recommending?

A Because these particular sands are related to one
another. Maybe at some point outside of this particular well
here that we sees, it is possible that this sand ean oontrol this
sand down in this area. Any particular sand body within what
we have deploted as Sand A could coalesce with any particular
sand that we show in & single hole at another depth within that
interval.

Q €ould it be, Mr, 8Speer, that this separate dip in
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A, oould that be the oase!

A 1It's possible,

Q Well, if thet is possible, is it not possible that
Sand A and Sand B are connected?

A No.

Q When you set the log up on the top of Sand A, that
indicated a more dense material than your separeating interval
between the‘ two sands?

A V¥Would you re-state your question ageain?

MR. BREULL: VWould you read the question back?

FREPORTER READING: "When you set the log up on the top
of Sand A, that indicated 2 more dense material than your separatis
interval between the two sands?”

MR. PORTER: I don't believe you read the whole gquestion.

REPORTER READING: "wWhen you set the log up on the top

of 8and A, that indicated a more dense material than your upu'ttn*g

interval between the two sands?"

A Is that a question?

Q (By Mr. Buell) Do you understand the question?

A No, I don't,

Q Let me try to ask it again. You testified, Mr, Speer,
that the log indieation in the major strueture immediately below
your 1500-foot datum line indicated it to be more dense than any

of the interval you say separates Sands A and B; you further

g
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Sand A that we are talking about was in comminication with the
rest of Sand A. I asked you, in view of that testimony, why would
it not be similarly possible for Sands A and B to be in communi-~
ostion?

A I believe the answer to that question is more fully
shown in our eross sections that --

Q We are taliking about Exhibit Two. I=s it your pesition
that your Exhibit Two does not show separation of Sands A and B?

A No, it does not,

Q Then why can't we answer that question looking at
Exhibit Two?

A Becsuse we are relating this particular well to a large

Q No sir, right now I am just interested in this parti-
cular well., I want your opinion if could not the possibility
exist for communication between Sand A and Sand B in this well be
refiected on your Bxhibit Two?

A If I have stated that this sand as deplcted in this
well is connected with this sand which we show here, I am in
error. In this particular well, there is an impervious interval,
For that reason, I do not believe that there 48 a likelihood of
connsction of permeablility by what we see depicted of Sand A and
8and B, |

Q All right,
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Q Is that your answer?

A Yes. ;

Q Okay. Do we have the complete core snalysis reflected
on Exhibit Two?

A No, the conventionsl core analysis was run on this and
&lso a water and cll saturation was run en it.

Q I am particularly interested, Mr. Speer, in what the
core anslysis reflected with respeact to permeability in this
dense separating interval betwaen Sands A and B. Is that rttlocte+
on Exhibit Two?

A Yes, it is. Ve have noted graphically the permeability
23 being from serc to some 600 milidarcies. The graph shows the
permesbility at each foot interval.

Q Vell now, to my untrained eye, looking at that exhibit,
Mr. Speer, it would appear to me that no permsability whatsocever
existed betwesn the bottom of S8and A and the top of Sand B, and
we know that's not right, don't we?

A Top of 8and A and bottom of Sand B?

Q Bettal‘ef Sand A and the top of Sand B, I'm sory.

A No marked permeability, that's true,

Q@ Is it your testimeony now that no permeabllity exists
in the interval between the bottom of Sand A and Sand BY
A No permeability, that is correct.

Q Have you averaged the permeability reflected in the

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS

ALBUQUERQUE, NEW MEgXICO
Dhane CHNHamal 2 AA01




separating interval?

A No, 1 have not.

MR, BﬁELL: May it please the Commission, I would like to
request that he average, from his core anslysis, the permeability
encountered and reflected by that core in thz dense interval that
he claims separates Sand A and Sand B, I think it is critical
to the case that we have that average permeabllity figure in the
record., It might take him & little time is the reason I am
directing my request to the ommission and to his Counsel rather
than to the witness.

MR. SPANN: I would like to state that I belleve we will
furnish that through Mr, Walsh, who will be our next witness, 1f
that'!'s satisfactory, rather than to --

MR. BUELL: I would kind of like to talk to Mr. Speer
about it, too, if he can tell me, 80 1I'll know.

MR, SPANN: I am sure he could.

MR, PORTER: Could you supply those figures, Mr. Spann?

MR. SPANN: I think we can,

MR, BUELL

*e

I believe it 1s oritical to our case and I am
sure that you will want them in the record.
MR. PORTER: You go ahead and get those figures for us,
MR. BUELL: Off the record.
(Discussion off the record.)

Q (By Mr. Buell) Mr, Speer, do you have the information
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A Yes, I do. The informatlon asked for and is supplied
to me, covering the interval from the bottom of Sand A at a depth :
of 1536 to 1598, has an average permeablility of .14 milidarcies, E
It 18 perhaps signifieant to note that in our averages, mich of the%
permeability through this interval has been designated as & zero |
average, It may or may not reflect that, ;

Q Excuse me, Hr. Speer, in that calculation, what consi-
deration 4id you give the fractures?

There are no censiderations for it,
Practures do have permeability?
I am sure they de,

They have infinite permeabllity, do they not, Mr, Speer?

> O » O »

Yes, they do.

Q So it could be defined that you encountered permeability
in this dense shale intervil?

A Permeability in the fracturing system, yes.

Q And permeability 1 reflected in that core analysis
that you had in your hand just then?

A .41 milidercies, yes, average.

Q@ Do you want to change your prior testimony then that no
permeability existed in that interval that we are speaking of?

A Vell, vhen I refer to permeability, I am spesking of

effective permeability, and I do not consider that .41 hundredths

is effective rmeab ition of permeabllity,
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Q And in arriving at that average that you gave, which
you say is not effective, you had some permeabllity of a greater
magnitute and some permeability of e lesser magnitude, did you?

A Yes. |

Q And that's how you got your average? |

A That's true.

Q So that in the dense interval, we have some permeabllity
that would even meet your definition of effective permeability?

A In the fracturing system, yes. In the four feet that
we have shown in this 62-foot interval, yes,

Q@ Do you happen te have a log of your Williams Number
1l Well with you?

A 1 believe sc,

MR. PORTER: Is that the El Paso Willlams Number 1 Well?

MR, BUELL: Yes.

Q (By Mr. Buell) I see, Mr., Speer, that the log you are
looking for 1s bound there, I have one here that's loose. I will
apologize because it has soribdbling on it, but I think for our
purposes we can look at itT Will you locate what you congsider
to be the top of Sand A? Just take a pencil and draw a horizontal
black line at that location.

A The log whieh you are referring to is the electric
induction log of El Paso Natural Gas Products Company Number 1

Williams Well, whieh is located in the southeast southwest quarter
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16 Vest, I have marited What I would pick as the corrslative tep :
of Sand A at & depth of 20TR on this particular log.
Q All right, sir. New, Are you familiar encugh with the |
log and the looation of that well to know that it has both your
Sand A and your Sand B in 1it?
A Yes, 1% does have both sands.

Q And does that sharesteristic of the log in the interval
betwesn those two sands indicate to you a dense impernmcable matarigl?

A Yes, it does. |

Q VWhat would you say the log characteristic reflects
immedisately above the top of where you picked Sand A

A It reflects itself as & shale.

Q Does it look impervious to you, the shale that separates
your Sands A and B?

A A portion of it appsars to be as impervious and &
portion not as impervicus. If by drawing & shales line, which we
do down here, establishing the shale line, a portion of the
intarval between the two sands will fall to the inside and a
portion to the cutside.

Q But the charscteristic of the log above Sand A indioateh
to you an impervious shale?

A That is sorrect.

Q What do you gsolagists mean, Mr, Spesr, when you say
on & drilling well, you say you have lost eirculation, what 4o you
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A Lost oirculation?

Q Yes.

A Lost ecirculation zone, lost circulation material-~lost

¢circulation zone indicates some zone cf which we lose our oirculateb

drilling fluid into the formation.

Q It would be jJust the opposite of impervious then, wouldn(t

1%, in the sense that 1t transmite fluids readily? 1In fact, 1t
seals them in the well core and you have trouble even drilling,
do you not?

A That'!s correct.

Q So 1t would be Just the opposite of impervious?

A Yes.

Q Would you relate to the Cormmission the logt c¢irculation
trouble your company had in that impervious shale immediately
above Sand A?

A I am not familiar --

MR, SPANN: If the Commission please, we made no point
of the impervious shale above Point A, and he 1is referring to the
shale between A and B, to which I made no reference. This 18
immaterial.,

MR. BUELL: May 1t pleaseé the Commission, I think it is
material. He 1s saying that the interval between Sand A and
gend B i8 impervious. The log shows him that it is and he also

gays that ilmmediately ahove Sand A, the point that he picked on
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places more impervious in the structure, This structure between |

Sand A and Sand B, he sayse 1s separating the two, but yet in this
impervious shale that you couldn't penetratewith & hammer, his
company encountered lost clirculation trouble,

A I 4idn't state that we encountered lost circulation, but
you asked me for an interpretation of this particular log in the
interval above Sand A, which I would interpret as a shale. This
i8 not~--no electric log can indicate fracturing, which 18 permea-
bility, agreed, but on this log I cannct pick out any fracture
type of permeabllity.

Q (By Mr. Buell) Would you not suspect, Mr. Speer,
assuming for the purpose of this question, that your company did
encounter lost eirculation trouble in that shale, would you not
suspect that perhaps fracturing wae responsible for it?

A I would think, from looking at this log, that possibly
there was fracturing if we had lost circulation, yes.

Q Would you then rule out the possibility of the existence
of similar fracturing on this so-called dense interval between
Sand A and 8and B?

A I have a record of this particular well and the well
was cored throughout. And if I may check ny files, I believe
that we'll find we have no record of any fracturing ococurring
in this interval between the bottom of Sand A and the bottom of

Sand B.
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Q@ Would you look at your core analysis again?

4 All right,

Q@ I recall, Mr, Speer, 1in your earlier testimony you
mentioned the core reflected fractures in that dense interval?

A The core photographs showed the fracturing, yes; the
analysis d4id not.

Q But then you do have evidence that you bellieve the
photographs that fractures do exlist?

A Yes,

Q@ And 18 dense?

A In this particular well, the Horseshoe Canyon Number &,
I do have the core analysis of the Williams and have a tabulation
in which I have indicated the intervals cored and the presence
or absence of fracturing and this tabulation indicates that there
was no fracturing in the interval between A and B Sands,

MR, BUELL: Perhaps I should direct this question to your
Counsel, but I wonder 1f you all intend laver on direct testimony
to introduce a complete core analysis on the wells which you used
a portion thereof on your Exhibit Two?

A I am not certain whether we intend to introduce that
or not,

MR, BUELL: I would like to request, if the Commission
please, that they be required to submlt a complete core analysis,
only a portion of which they have reflected on their Exhibit Two.

In all fairness to the record, I don't believe that it can be
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[uitely analysed unless We 40 have, and the commission has, the

benefit of the complete core analysis, They used a part of it,
why not all of it.

MR. SPANN: We will be happy to furnish the complete core
analyslis of the well.

Q (By Mr. Buell) Mr. Speer, while we are back on
Exhiblit Two, would you mind going over this again a minute?
Directing your attention now to the dense interval which in your
opinion forms a effective sealing barrier of communicatlion between
Sand and 8and B, I want you to look at the portion of that exhibit
which reflects what the metric rock in that core was composed of,
Let's Just start right there and run your eye up and down that
interval and tell me 1f you see any interval there that does not
contain some sand?

A You are speaking of the lithology column?

Q Yes, lithology.

A This column,

Q All right, sir.

A We have indicated sand symbols within this intervening
shale body, floating mand grains occur within the shale in this
interval, In fact, I belleve we polnted out in testimony that
occaslonally there were thin sandstone lamina within this shale,
but in a gross aspect, this interval is shaly.

Q Does shale usually contaln the magnitude of porosity

whioh you reflect in your Exhibit Two?
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A Something en ShAV—ordes; Yoo

Q@ Actually, your poresity in the danse interval looks
somewhaat Detter than in your Sand A, does it net, Mr. Speer?

A In individual feet, yes. There are individual --

Q It appears te be oversll more consistent, does it, and
more uniform -~
Yes.
-~than in Sand A?
Yes.
Do you happen to know the average porosity of Sand A?
On this particular well?
Yes,

No, I do not,

OH P H > £H P D >

All rignt, sir, PFind a single foot in that lithology
interval there that shows & complets abssnce of sand?

In the interval bDetwsen Sand A and Sand B?

Yes.

Conplete absense of ~-

Sand,

--sand?

Yes,

Well, we had 2 smill bed here which 4id not inslude--

» O > O > O B

which I den't believe contained any sand,
Q Would you give us the depth figure on that?
A That depth goes st 1592 to 90 feet, deploted on graphig
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presentation;

Q About a two-foot interval has an absence of sand?

A Yes. Specifiecally, there may be other individual
shale beds within this interval «-

Q On the lithology ~-

A --without sand,

Q@ The lithcology column does not show that, does it, with
the exception of the 1 two-foot interval on the lithology column
that does not reflect sand?

A There is some sandiness within the shale, yes,

Q@ You have found 1 two-foot interval where sand is not
present?

A I can't make the statement definitely that there is not
shale within this intervening interval that does not have sand in
it. We are not--I could not pecssibly find a detailed lithologic
microscoplc description of every foot in here and determine it
that way, but from what information I have here, I can't say whether
there is -~

Q Mr. Speer, all I am asking you to do 18 to testify as
to what your own exhiblt reflects, and you found one small two-foot
interval where your exhiblt shows an absence of sand in that dense
interval, did you not?

A That 1s correct,
Q@ And do you recall your earlier testimony, Mr. Speer,

that it was at that depth that you obaserved your fractures in your
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core pletures, wasn't it?

|/ N R

A No, that is not true, the interval in the core picture
occurred below that bentonite bed,

Q And you have no data available to you that would
indicate to you that you have fracturing present at that depth
in this well?

A We have evidence that there 1s fracturing occurring at
this depth of 1590 feet to 94 feet, I believe that was the interval
shown on the core photos.

Q¢ Which 1s pretty close to the dense interval, isn't 1it?

A Well, I bellieve we can actually pilck out this bentonite
bed on the photographs, if you would like to deo that, In fact,

I would like to do that. At 1588, if you will notice, there's

an lndentation here in the photograph of the core that iz reflectiv
of that bentonite bed, then we have possibly a six~foot interval anE
then our fracturing. There 1is a space; then our fracture occurs
and continues down to a depth of 93, so aciually there is some
separation between where our fracturing shows on here and this
bentonlte bed,

Q Would you, as a geologist, Mr., Speer, ever recommend
to your company that they perforate and atteumpt a completion in an
interval as reflected by the log characteristics that we encountered
between the bottom of Sand A and the top of 3Sand B?

A If there was evidence of fracturing between that inter-

val, 1t might be possibie £0 recommend a completion on it
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you not, Mr. Speer, that fracturing is pretty extensive in this
fleld, in this area, it's common, isn't 1it?

A No, it is not,

Q@ You don't agree to that?

A No, I do not. PFracturing is not extensive in this
particular field area.

Q@ And you have encountered very little fracturing in this

pool?

A In the present limits of this pool, yes.

MR, BUELL: Could I have this marked as Pan American
Exhibit One?

(Whereupon, the document was marked as Pan American
Bxhibit Number One for identification.)

Q (By Mr. Buell) Mr, Speer, I hand --

MR, PORTER: Just a moment, Mr, Buell. Mr. Spann, do you
have any obJection to receiving this exhibit?

MR, SPANN: I certainly do, I don't even know what it is.
I would like to find out,

MR, BUELL: Would you like to see 1t? Itt's a log of one
of your wells, I'm sure you have all secen 1t before.

MR. PAYNE: You are not offering it in evidence at the
present time, are you, Mr. Buell?

MR, SPANN: I have no objJectlion to Mr., Buell questioning

Mr. Speer using that exhibit, I do obJect to it being introduced
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MR, SPANN: I see.
MR. BUELL: I had 1t marked as Exhlbit Cne so I could refep

to 1¢.

Q

American Exhibit One, and which will be offered in evidence later,
and 1t reflects & portion of the log on El Paso Horseshoe Canyon

Number 8 Well. Where is that well completed, Mr, Speer?

A

in a portion of what we have selected and designated as Sand A,
and also in Sand B, and I belleve that's where the well 1s
coupleted. There are additional perforations below Sand B as
ghown m your log here at a depth of epproximately 1236 feet to

1252 feet.

Q

separates your Sand A and your Sand B, can you not?

A

Q
A

Q

exists between Sand A and B through this interval?

A

Q

fluid through it?

T PEOEIVEd I Evitenow at Uiy vtimE.
HR, BUELL: I am not offering it.

All right. You can find on this log the interval that

(By Mr. Buell) I hand you what has been marked as Pan

This well a8 is shown by your exhibit would be completeft

Yes, 1 can.
How does 1t look to you, pretty dense, impervious?
I would interpret the interval to be very shaly.

Well, do you think that the possibility of communicatioh

No, I don't,

You think it is impervious, that you could not transmit
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Q@ All right, sir, I want you to examine the log in the
area of your bottom perforations from the standpoint of being
dense, impervious, shaly. How does 1t compare with your sepanatin&
interval between Sand A and Sand B?

A It is also dense, poesibly more dense,

Q Yes Bir, it would sure --

A As interpreted rrom}this log.

It would sure appear to be from this log?

Yes.

o » O

So the shale outline on the interval between Sands

A and B as reflected on the log opposite your bottom perforations,
would indicate that they were more shaly than your separation
interval?

A Thatt's true.

Q Are you aware of the fact, Mr. Speer, that these
perforated intervals were selectively tested? Would you be sur-
prised if your company recovered oll out of that dense, that
impervious shale opposite the bottom perforations?

A I perhaps misunderstood your previous question. I was
referring to the impervious interval that cccurg between the depth
of 1206 down to approximately the top of where you show we have
perforated, I would agree that what we have perforated in the
bottom set of perforations 1s in all probabllity impervious

also,
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performations are completed in, you got a better test cut of that
impervious shale than you did out of what you are calling Sand B,
did you know that?

A I would be surprised to learn that.

Q You tested fourteen barrels of oil an hour out of Sand
B.
Sand B, that's the interval from a depth of 1198 to -~
Yes, sir.

-=1206, fourteen barrels per hour.

£ 9 O >

Fourteen barrels of oil per day out of Sand B, but out
of this hard, impervious formation that won't transmit fluid, you
recovered eighty-gix barrels of oll --

MR. SPANN: I am going to object to Mr, Buell testifying.
This witness said he didn't know and those are not the facts in
evidence. AS tc Mr, Buell's direct statements, I think he ought
to be under oath if he is going to testify.

MR. PORTER: The Commission will sustain the objection.
Just ask the witness if he knows,

MR, BQELL: Yes, sir,

Q (By Mr. Buell) You were not aware of these tests,
Mr. Speer, were you?

A Not as to the exact amounts of oll recovered.

Q Would not informetion such as this, Mr, Speer, make &

dent in your opinion that Sand A and 8and B are irretrievably,
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A No, 1t wouldn't., WAt you are referring to is the
bottom extent of the perforations here, they are below the depth
that we have shown &8 Sand B, We have not discussed what the
possibility of oil production is below that depth to date that I
know of, I know also that there is a possibility in individual
testing of some sommunication behind a pipe, a number of things
are possible to account for, but in this particular case, I would
be surprised that oil could be recoverable from this silt zone
that we show here perforated below Sand B,

MR, BUELL: That's all I have, if it please the Commission)

MR. PORTER: Anyone have a question of the witness?

CROSS TION
BY MR, 3

Q Mr. Speer, I direct your attention to your Exhibit
Pour, That exhibit, I believe, purports to show all the wells
which have been drilled in the Horseshoe Gallup area?

A The overlay itself indicates the wells that were drilledl
up to, as far as I know, the time that the index map, Exhibit
Number One, was made which was February 11,

Q It is Bxhibit One then that shows the wells?

A Yes,

Q Approximately how many wells have been drilled in the
area?

A I believe that there are approximately 110 wells.
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QO these
both the A and B formations?

A I have a tabulation of that figure. My figures indi-
cate that there were & total of 110 wells drilled at the time that
the exhibits were prepared, and 64 produced from Sands A and B,
36 from Sand A only and 10 from $and B only.

Q Those 64 wells, they have an open well bore for both
formations, A and B?

A That 1is correct.

Q@ They have been opened for sometime?

A Yes,

Q In actual practice, the operators, all of the operators,
have treated both formations, A and B zones, as one reservoir,
isn't that right, up to this time?

MR, SPANN: ObJect to that s&s calling for a conclusien,
He couldn't possibly answer what the other operators have done
or how they treated these.

MR. HINKLE: He testified that 64 wells have been completeq
that way.

Q (By Mr. Hinkle) Do you know of any case where an
operator has penetrated both A and B zZones and they have not
perforated, tried to make the well in both A and B zones?

A No, I do not.

Q@ Well, isnt't it a2 fact then that the operators have

treated both of these zones up to this tlme as a common reservoir?
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MR. SPANN: I still object, for the reason that he can't
answer as far as the other operators are concerned.

@ (By Mr, HEinkle) 1Isn't 1t a fact that --

MR. PORTER: Just a noment, Mr, Hinkle.

MR, HINKIE: 1I'll wlthdraw the question.

MR, PORTER: Thank you, that simplifies it.

Q (By Mr. Hinkle) Isn't it a fact that up to this time,

both the A and B zones have been 1n actual communication through
these 64 wells which you mentioned above?

A Yes.

MR. HINKIE: That's all,

MR. PORTER: Anyone have a question?

MB, GOVE: Norman Gove of Petro-Atlas. I want to point
out something, 1f the Commission please =--

MR, PAYNE: Do you have a resldent Counsel, Mr. Gove?

MR, GOVE: No sir, but I want to find out if Mr, Speer
has made an error. He shows a well of ours being nine feet above
Sand A and does not have it included in this area, That's my
only =--

MR, PAYNE: 1Is that an error, Mr, Speer?

A Which particular well?

MR, GOVE: Navajo Number 2 in Section 33, in the southwest
of the southeast of 33? You have that at nine feet and I don't

know whether you indicated that as a change in the very beginning |
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OF not on your EXnibItT FOUr,

A You are correet, we indlcated a nine-foot thickness
for 1it.

MR. GOVE: That's in the Ute-Navajo?

A Ute-Navajo, yes.

MR, GOVE: That's just an error then?

A Yes,

MR, GOVE: In other words, that forty acres should be
included in that --

A That 1is correct.

Q Sand pit?

A Yes,

MR, GOVE: I thought you had Just overlooked it, thank

you.
MR. PORTER: Does anyone else have & question?
MR. FISCHER: Yes, sir.
MR, PORTER: Mr. Fischer?
CROSS EXAMINATION
BY MR, FISCHER:

Q@ Mr. Speer, I just want to ask you about this one, this
Atlantic Well Number 31 in 31, 31, 16, Is that actually a pro-
ducing well at the present time, is 1% called a producing well?

A We have 1t so indicated on this map, yes.

Q And your cross see¢tlion through this field is shown here

only to correlate your logs, is that correct?

DEARNLEY - MEIER & ASSOCIATES
GENERAL LLAW REPORTERS
ALBUQUERQUE. NEw MEXico
Phone CHapel 3-6691




54

A Thet iz correst,

Q@ You have no exhibits showing the strueture of this sand
or these two sands in that area?

A No, I don't,

Q Are you aware of the fact that the sand down toward
the southeast on your map there dips pretty sharply?

A In this particular area?

Q Yes. |

A Yes, 1t refleects a8 hogback monocline and dips very
abruptly in through this area into the basin,

Q Is that a--would you give me your explanation of the

cause for that dip, that steep dip In that area?

A The steep dip in that area, as I say, reflects a hoghac#

monoeline, a feature which is--a change which 18 developed in
this particular area, a definite depositional sand that we have
been talking about today. Part of the San Juan Basin is reflected
by this steep dip. There are relatively gentle dips here and
along about in this area we had a steepening of the dip up to as
high as 60 degrees,

Q VWell, isn't it possible that that shale might be
fractured down there due $0 the flexing after deposition?

A VWe have fracturing evidence in the Verde-Gallup field,
which lies to the northeast of our map here, yes, and we believe
that the fracturing l1s a result of this abrupt flexing along the

hogback monocline,
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4 We believe that this is a result of this ilexing, the
recassion of the beds in that producing intervel at Verds, that
this stress was by frectwring, As you move to the southwest, or
back to the source ares of She produsing interval at Verds, the
section that produses in tha Verds field becomes extremely--an
extremely productive ssnd barrier, as would be expected in moving
in the direstion of the scurce., At a point mﬂmw
E1 Paso's Maleoounm Lease andm this map in Sesticn 6 of 30 North,
Range 15 West, we have sand bodies appearing in the produsing
interval, which i3 cerrelative with Sand A over the Horseshoe
Canyon area., We believe that this increase in the sandiness back
to the southwest 15 affeeting the ability of these rocks %o rmtur-
As so stated in 1957 1a an artiele in the Four Corners OGuidebook
by myself, we beliswve that prebably the stratographic flow would
sventually eliminate the frasturing system. That 15 evidenced
in Verde snd evidensed on the basis of owr wells érilled in the
Haloocun ares, that is becoming evident.

This Number 1C Well, whieh is in the extreme--Numsber 10
Malcocum Well located in Sestion 6 of 30 North, 15 West, was a
very wesk well producing on the order of some five or ten barrels
a dzy. The Number 5 Well, whieh is alsc down in the sxtrems
southwestern end of Verde, is also very weak, & very weak well.
The Kaleocws Number 1 is temporarily abandoned, produces no oil,
and it 1s perforsted and wis fraoed in the interval which is
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happening is that the fracturing system is playing out into this
area of the Verde fleld,

Q Playing out? i
A Yes, dissipeting, and that's probably the result of tm*

increased sandiness in the bede down in this area rescted by the
bending or flexing rather than treaking because of their better
competency. As you move up in the better area of Verds, the
producing interval is dominantly shale, fractured shale, and Verds,
of course, produces from a fractured reservoir whereas Horseshoe
produces from a2 sand reservoir.

Q This £1 Paso wall in the northeast, or rather the
northwest northwest of Sestion 12, 30, 16, do you have any core
analysis of that well?

A The El1 Paso Products l-A Williams?

Q Yes,

A Hay I check my books here? I don't believe that we
have, but let me make sure, No, the Willlsms 1-A Well was not
cored,

It was not cored?

Q

A That's correct,

Q Do you have & log on that well, an electric log?
A

Yes, & portion of an electric log, I have & copy of
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[8Te you going to enter the rest of thuse logs, or-could-you-enter————

that log as an exhibit in thls case?

A I could if it is desired, yes, & portion of the log. !
What we have done 1s cut out the Lawer Gallup section and attached
the heading to the back of it for reference. !

MR. FISCHER: All right, that!s all I have. Would you
enter that, please? !

MR. PORTER: I8 there objection to the admission of thia
exhibit?

It will be received in the record.

MR, FISCHER: Mr., 8Speer, would you consider the well in

the Horseshoe-Gallup pool to be producing from the Horseshoe-(allup

pool? |
A The Williams 1-A well? ;
MR, FISCHER: The well in the northwest northwest of é
Section 12, 30, 167 é
A Yes, I would consider it to ile within the Horshoe~
Canyon fleld.
MR. FISCHER: Thank you, that's all,
MR, PORTER: Mr, Verity?
MR, VERITY: Verlty for Southern Union,

CROSS EXAMINATION

BY MR, VERITY:
Q Mr. Speer, you say that these two sand bodies were layeF

down at different times and different methods, I belleve?

DEARNLEY - MEIER & ASSCCIATES
GENERAL LAW REPORTERS
ALBUQUERQUE. NEwW MEexico
Phone CHapel 3-6691




—A—¥es,

[

|

&

Q Is it never an eventuality that we have two different |

s

{

sands, producing sand bodies, layed down at different times and |

different methods that there is no »roduclng or permeable formation
in between?

A It 1s possible %o have a permeable body, via frasturing

or -- i
Q@ In other words, the fact that theee two bodles were f

layed down at different times in different wayes does not necesaariiy

indicate that the interval in between is not permeable, does 1t?

A No, that is correct,

Q So any conclusion that might have been made with regard
to the impervious nature of the interval in between because of the
two bodles belng layed down at different times 1is erronsous, is
that correot?

A In the sense that you have discussed 1it, yes.

Q@ And I wonder if for the minute, are you famliliar
with the producing norizon in the wells in {he Bisti-Gallup pool?

A Yes, I an,

Q Are you familier with the fact that there you also have
two producing sand bodies that are divided by an interval?

A Yes.

Q Isnft there a comparison between the situation there an*
the situation here?

A A comparison in what manner?
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—q—With regardto separation of the two zones?—

A Well, the two sands that I believe you referred to in
the Bistli area were relatedin a depositional manner. They are
peparated and I believe they are producing from the Bisti,

Q Would you say that the Bisti also is two separate,

common sources of supply?

A That the Bisti sand produced at -~ !

Q That the upper and the lower member there are separate,

common'aouroes of supply?

MR, SPANN: ObJect to that as being immaterial to the lssugg
before us here. ;

MR, PORTER: ObJjection sustained.

Q (By Mr. Verity) Turning then for the moment, Mr,
Speer, to the core, how large a core did you take in this well,
that you presented?

A I believe the core diameter 18 four inches.

Q@ Can you tell us whether--I believe you testified that
at one place you did encbunter & vertical fracture in it?

A Yes,

Q Can you tell us whether that vertical fracture is
100 per cent vertical?

A I don't know that it was 100 per cecent vertical. I
think that it can be observed on here that the vertical line 1is
90 degrees to the --

Q Then if it were only 90 degrees, it would run out of the
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-the .¢ore?-

A If it were only 90 degrees, it might run off the core.

Q Well, at 90 degrees, couldn't it run off the core?

A At the bottom, yes.

Q@ It could also run off the core into your so-~-called
impervious interval? In other words, couldn't that fracture be
picked up at another core in this producing pool?

A The same fracture, it!'s conceivable,

;
i
{
|
?

Q Suppose you moved over three feet and took another core?

Wouldn't it be obvious that you could encounter the same or a
similar fracture at a different depth?

A Well, that would be supposition on my part,

Ir we started frasturing three feet over?

That's right, at a different level,

>» £ 9 » O

That's true.

Q Have you taken other cores of the interval in between

the producing zones in this pool?

A Yes, we have.

Q I believe you stated earlier to Mr. Buell that you
would introduce later the core analyses on this core?

A That's true,

MR, VERITY: That's all,

MR. PORTER: Anyone else have a question of Mr. Speer?

MR. STAMETS: VYes, sir.

Well, it would be possible that you eould, wouldn't 1t?
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CROSS EXAMINATION

BY MR, STAMETS:

Q@ Mr. Speer, how did you hang the logs shown on Exhibits
Five, Six, Seven and Eight?

A The base line for the Exhibits Five, Six, Seven and
Eight is the top of what we have designated as the Sand A interval,
The logs are hung on that datum.

Q@ In other words, 1f one were to see a true pleture of
these distances at the time they were layed down or as they are
currently standing, it would not be the same as this, it would be
some other configuration?

A If the logs were hung on a structural datum?

Q Yes.

A That's true, they would not be ghowing what is shown
here,

Q I would like to hear again your idea of the sedimentary
history of Sand B, just how it was layed down?

A Briefly, I believe that SBand B was deposited in an
off~shore channel or trough that has been eroded ocut of the silt-
shale interval below Sand B on these logs, deposited by the aorcds*
and the velocity of the current, and that completely fllled the
trough, and then the normal sedimental circle, fine grain sediments
were layed down, which burled Sand B.

Q What forcesg created this channel, do you have an idea?
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give agent, no, 1 8ugge
that I believe in the testimony that it may possibly be a sub~
marine off-shore, long shore current. There are probably other |
explanations, but the point was that there was a channel, excavatiok
of those sediments, é
Q That's the point I am not sure of, Can you show me i
today where such a channel or such a line off of the shoreline wtaﬂ
A Well, we do not have anywhere in the world today that g

i

I know of a comparison of the upper cretacious sea, and the !

condition, I doubt if it could exist in the present offshore
coast. And I am not aware of any similar occurrence in the prescné
day, no. 5

Q Are these types of channels a major geological occurrenc%
throughout the world? %

A T would interpret i1t as a localized situation, but I
am sure that they occur around the world today or in the past, ;

Q Have you found evidence of a beach to the southwest

of this exposed --
A Near the hogback field, which lies to the southwest

some 81x or eight miles from the present Horseshoe Canyon fleld,

there might be an outereop of Gallup which we have interpreted as
a beach type deposlit,

Q Going on from that, if beds such as you have depicted

here were dipping at say & rate of one hundred feet per mile and

then within the length of one section would ehange to a depth of |
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be fractured?

A I would not expect the beds--it would depend on what
stresses were exerted, I am assuming that you are speaking of the
beda after they have solidified and become rock?

Q Right.

A The fracturing I think would depend upon the amount of |
fractural deformation to the beds and in thils particular ares, if |
thatt's what you have reference to, I don't know for sure what the

'

dips of the beds are at the present time in terms of feet per mile|

but I would not expect fracturing to occur in the area of a dip of

a depth that occurs in the Horseshoe Canyon area. !

Q That's exactly what I asked. I asked that if beds |
such as these would go from & depth of one hundred feet to nine
hundred to & thousand feet per mile within the dlstance of one
section, would you normally exﬁect fracture?

A It would -~

Q Would you mind explaining that?

A It would depend on the lithology of the particular

beds of which you were speaking.

Q Beds such as we have here, sands and shales such as you

have encountered here?
A With sand and shale, I belleve 1t would be competent
enough to resist fracturing.

Q Competent enough to resist fracturing?
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Q Do incompetent beds fracture?
A In the sense that you are using 1t, yes.
Q@ Is that in a normal geological sense?

A That would depend a lot on the abllity of competency

and Incompetency of the beds that you refer to specifically. Perhaj

I should state that differently, that these particular beds that
you are referring to, Sand A and the intervening shale in Sand B,
I do not belleve would react to the type of structural deformation
when you are speaking about fractures.

Q How gbout the shale?

A No, I do nct believe so.

Q It would not fracture either?

A No.

Q How do you account for the fracture that you have down
there?

A Well, for one thing, we are, even in this particular
case showm on Exhibit Number Nine, we are not entirely certain
that this 1s actually formation fracturing, it may actually bde
due to stress of the~--during the course of the coring operation.

Q In other words, more stress wculd be exerted to the
bed during & coring operatlion than wculdbe exerted for the bending
of these --

A It could possibly be a fracturs that we have noted or

described and contributed tc the industry in general. Of course,

i
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’we make no note of whether they are mechanlcal fractures or actuel

lithologle fracturing normal to formation, so that you may
actually have a listing of fracturing, new description of cores
that may not be the formation ltself.

MR, STAMITS: That's all I have.

MR, PORTER: Mr., Verity?

CRO3S EXAMINATION

BY Mi. VERITY:

Q Mr, Speer, how much permeabllity do you consider
necessary for a zone to be produced?

A Well, 1t would be difficult to hang 1t ma specifle
nunber or rule of the thumb. In this particular area, something
in excess of one milldarcy permesbility.

Q& And as to the amount required, it wculd depend on
whether cor not it was producing throuzh fractures or through
normal permeabllity, wouldn't 1t?

A The amount required of what?

A To produce, the amount of permeadbllity?

A Would depend upon ==

Tt would depend upon whether or not there was vertical
fracturing, would it not?

A I am not sure I understand your question. Would you
re-gtate it, please?

3 Where you have vertieal fracturing, it wlll produce

a lot swaller degree af parmeability, a meagured permeablility,
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than It will where you have no vertical rracturing, 18 that right? |

A That's true.

MR. PORTER: Anyone else have a question?
MR, SPANN: If the Commisslion please, I have here the
core analysis report that Mr. Buell wanted. Do you want this in

evidenee?

MR, BUELL: Yes, I think it should be in the record. i
MR, SPANN: That should be marlzed Exhiblt NinesB.
(Whereupon, the dooument was marked as Applicant's Exhibit |
Number Nine-B for identification.)

MR, SPANN: I think that if he is golng to cross examine
further about that, Mr. Speer ought to have a chance to look at
it 1f he hasn't seen it, If you Just want it in --

MR. BUELL: Theat'e all, I'm through. Did you sa&y Mr.
Speer hadn't seen it?

MR, SPANN: I said I didn't know whether he had and I
thought he should have a chance to look at it 1if you were geing to
question him about 1it.

MR. PORTER: The witness may be excused.

(Witness excused.)

MR. PORTER: How many more wltnesses do you have, Mr. Spann?

MR. SPANN: Two.

MR. PORTER: Two more. We will have a short recess.

(Short recess.)
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MH. PORTER: Tho méeLIng will come Lo order. MWr.

Spann, will veu proaeed. !
MR. ZrAKN: Could we aask Mr. Speer a couple of questjonn

on redirect examinatlon? E
ME. PCRTER: Surely. ‘

MR, SPANN: Mr. Joodward nas a couple of questions

to asik him,
KREDIRECT EXAMINATION
BY: HR., WOODIARD:

Q Mr. 3pzer, considering the lithology amd configurati&n
of Sands A and B a3 you have testifled tc those matters, does
the particular cCeposliional hlstury of Zends A and B indlcate !
two zones?

A The depositional nlstory In tnls particular ares woaﬁd
indicate separation rather than communication,

] Is there separete depositlional history to indicate
anything akcut the likelihcod or the ro3sibility cof communication
chrouzgh a common sand body?

A No, there i3 not.

& Tere are instances, are there not, where the separuﬂo
eands may be cormected tc a common sand body as tae fingers of
the nand are connected {0 the palm, is thnst true?

A That 18 true., Thers are examplss in the San Juan
3asin and Mesaverda sections of other upper cretaceocus heds wherd

they have connected as vou have depicted it. In this particular
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ares, as we have shown in our cross sections, there l1s very 1littl

likelihood of this type of connection between Sand A and Sand B
at some point further away. [

Q Are you saying that this depcsitional history olinimjcu
that possibility or makes it less likely?

A Yes, in this particular area.

Q Now, Mr. Speer, why did you hang your cross sections
on the top of Sand A?

A As has been previocusly pointed out, we have hung all
cf our cross sections on this base line, which is the top of
Sand A. The first prerequisite for a base line that you look roﬂ
in hanging your cross sections is something that can be eomntqd
throughout the area that you are trying to lay your cross section
on. MNow, when the fleld was first discovered and immediately
after the first few wells were drilled, we sought a common datun
point that we could correlate the area, and it seemed likely that
probably the cenosity woild be one of these, the limestone that
forms the cenosity would be the best thing to attempt to put
our cxoss sections on, but we found after Lhe drilling, density,
the density of drilling inereased and we had no more control.
What happened was that these particular thin beds, and we have
described them from cores and samples as this upper kick which
you see on this well, the Petro Atlas 1 B Horseshoe Canyon Well
on Exhibit & at a depth of approximately 1620, this is a calcaregus

siltatone. That is, this partioular bed here that is deplicted
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you ean see from this cross section, can be carried for some

distance. What happened when we got out and got control of Sand |
B deposition was that--and we felt that we could correlate these
particular beds with some accuracy because they have distinetive
charsoteristics, different from one another on the electric
log~--what happened when we got out in the area of deposition of

sand B was that the top bed that I have shown here disappears or

conlesces with Sand B and also that the first limestone kiok mﬁ
the same thing. I think it is shown in this particular well har#,
Tom Bolack No. 2 Bolack.

The first limestone stringer and the overlying calcareous
siltstone have both disappeared in this partioular well, and I
balieve that is further proof of this errosion of the trough
in this area.

Now, the third kiek, of ccurse, is not shown over the
field area for the simple reason that most of the wells 4didn't |
go desp encugh to pick it up, sc 1t did not serve as a good
correlative point over the entire field. Of gourse, we did not
want tc use the top and bottom of Sand B because we were attempts
ing to discover what the configuration was. Likewise, Sand A
presented difficulties. Howevar, the top of Sand A 1s overlain
by & beﬁtontte bed, and in every instance that I know of, which
varies in thickness, gsts down as low as eight inches, Some

course bentonite, of course, is a good time marker, according
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0 By geologic understanding. It offered a point that we could

select over the entive fleld avea with 2ceumoy, and sewes as

the best point to hang our ciross sections from. If you attempt
to hang & croas section on any one of theae cenosity kieks mrei
you could correlate them, when you get out in the edge area of g
Sand B deposition where the base line is picked, say to this i
limestone here, you waild not get essentially a picture of a ’
channel or trough through it because of this distance between

the up~-dip beneh ocut of Sand B and the cenosity, but what you

would get would be fluxastion in this up and down movement of
|

: ]
the section linea of Sand B, #0 we felt that this particular point

offered the only reliable datum point on which we could hang a

cross section,

MR. WOODWARD: That's all.

!
MR. PORTER: Anyone else have & gquestion? The witm*s

|
(Witness excused.)
MR, SPANN: Mr. Walah will be cur next witness.
BWELL, N. WALSH
called as a witness, having been first duly aworn, testified
as follows:
DIRECT RXAMINATION
BY: MR, SPANN:
Q Would you stats your name, please.

A Ewell N. Walsh.
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§  where 4o you 1ive7

A Famington, New Mexico.

Q By whom are you employed and in what capacity?

A Bmployed by El Paso Natural (Jas Products Company as
diviaion petroleum engineer, San Juan Division.

Q Have you previously qualified before this Commission

as 2 petroleum engineer?

A I have.

Q In your capacity as a petroleum engineer, have you
made a study of the Horseshoe Canyon Pleld?

A I have.

Q Mr. Walsh, you have Exhibitz 10 through 16 before you,

is that correct?

A That's correct.

Q El Paso's exhibita?

A Yes.

Q Are you famillar with those exhibits?

A I anm, !
Q Were they prepared under your supervision or directid
A They were.

Q what does Exhibit No. 1C show’

A El Paso Hatursl Gas Producis! Exhibit, No. 10 1s a

tabulaticn showing the cperator, lease, well mmber, location,
completion date, perforations in 3and A and/or Sand B, the total
depth of the well, and the potential,

1

ne

p
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field?
A The discovery well 1a the Horseshoe Canyon No. 1

located in the NE of the SE of Section 4, Township 30 North, Range
16 west. This well was originally drilled by Arizona nplontioq:s
and during September, 1957, was purchased by the E1 Paso mtmli
Gas Producta Company. Completion date for this well was Sthcnb+r
6th. Pardon me, September 21st, 1956.

Q How many wells are now completed in the field?

A There are & total of one hundred and ten wells in
this field area.

Q  And how many are completed in Sand A and B, and
how many in Sand A alone and how many in Sand B alone?

A There are thirty-six wells completed in Sand A alone,

ten wells completed in Sand B alcone, sixty-four wells completed

in both sands.
MR, PORTER: Sixty-four?

A Yes, sir.

Q Now, what does El Paso's Exhibit 11 ahow?

A El Paso's mibit 11 is a tabulation of the averege
properties detemined by core analyses of Sands A and B. In
the case of Sand A, the core analyses from twenty-two wells
were used. In Sand B, the core analyses of eighteen wells. Thepe
properties are: Average poroeity for Sand A, 14.3 per cent.
For Sand B, 18.1 per cent. The medium peremeability for Sand A
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35 millidarcies. For Sand B, 55 millidarcies. Aversge conmate |
water saturetion determined from capilliary tests for Sand A,

KO per cent; for Sand B, 35.5 per cent. Average total water j
saturation, 80.1 per cent for Sand A; for Sand B, 40.5 per sent.
Average residual ¢ll saturations, Sand A, 13.5 per cent; Sand
B, 15.5 per cent.

Q What does Exhibit 12 show?

A El 2as0o Natursl Gas Preduct Company's Exhibit No.
12 i3 a tabulation of the bottom hole pressures that were run on
El Paso Matural Gas Product Company‘s wells in the Horseshoe-
Gallup field. There were individual pressures taken for each
of the sandas. In the case of Sand A, a plus datum of 41.75 ‘
was used throughcut these wells, In the case of Sand B, a plus |
datum of 40.7%5 was used throughout these wells., We have inew

a thixd column in which Sund B is corrected to the datum plus

§1.75. In some cases there are companies that will deterwine |
the pressures at one datum even from individual zones. PFrom i
this exhidbit, relating to the Horseshoe Canyon No. 2 "B", locl.t.&
in the NE of the NW of Section 4, Township 30 North, Range 16 i
Wost, the pressure measured by bomd for Sand A at the 41,75 &ﬁnu
221 pounds. The pressure msasured for Sand = at a plus datum

of 80.75 was 264 pounds. The pressure as ctaloualted for Sand

B at a plus datum of 41.75 was 243 pounds. This is to show that

§

there is a difference in bottom hole pressure, On the other
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two pressures of the sand, The Horseshoe Camyon 2 "B well is |

the only one to my knowledge that has had a bomb run to dete
the bottom hole pressures of the sands individually. In the cas
of the Horseshoe Canyon No. 1 and No. 4 and No, 2 "B", these wells
are naturel, completed nmaturally, not fractured. Due to the
time the Horseshoe Canyon No. 4 and 2 "B" were drilled and com-
pleted, we considered this inictial bottom hole pressure survey
for that field area.

Q Now, referring toc Exhibit 13, what does that show?

A El Paso Naturel Gas Products Company's Exhibit No.
13 is a tabulation of individual production tests that have been
made on Sands A and B in the Horseshoe-Gallup field. In the
case of the Horseshoe Canyon No. 4, you might note that this
well has not been sand-oil frectured in either sand. There is
in Sand A only & 21 barmel per day volume. This well was
tested in each sand for an average, for seven days, and the
averege production calculated over that seven-day period. You
might also note the difference in the gas-oll matios, on Horse-
shoe cwon Ko. 6 and 8. In thess wells, both sands were sand-
0il fractured. Again, these wells were produced for seven days
in each sand, and this 1s the average production during that

seven-day period. Again, I might indicate not only the ditform#u
in amount of production, but alsc the differences in GOR. The

Horseshoe Canyon 2 "B" as I stated before has not been sand-oil
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the sands were tested by a swedb using & casing swab to produce

the oil. |

The Atlantic Refining Company's NevaJe No. 1 was sand-oil
fractured and this well was tested in each zone by swabbing. Pl%
American Corporation's Aidlir Ne. 1 "A", both sands were sand- |
01l fractured and each Of the two zones were put on the pump for
testing. In each of the cases where an individual test was made
on each of the sands, elther & bridge plug was set between the
sands or a packer.

Q Mr, Walsh, do these cvests indicate that each sand
can produce more than a 40-acre allowable?

A To me they do indisate that the sands are capable
of producing & nomal 4#0-acre unit allowable.

Q You were here snd heard Mr. Speer's testimony?

A I was.

Q Incidently, were any other tests made other than thoge
that you have testified to on those wells: %

A There might be other tests throughout the field that
I do not have knowledge of,

Q Considering Mr., Speer's testimony and the results
of these tests that you Just testified to, have you an opinion

as to che possibllity of communication hetween the two sands?

A In oy opinion, Mr, Speer'sz testimony and the pr.ssurI

surveys we have run and these producing tests indicate to me tha
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munication.

Q Well, in your opinion, based on these tests and on
Mr. Speer's testimony, are j5ands A and B separate common sources
of supply?

A They are in my eatimation common separate sources of
supply.

Q Under the definition ol that term as retained in
the 01l Conservation Commission's Rules and Regulations?

A As the definition retained in the Rules and Regula-
tions, yes.

Q Now, considering the results of the bottom hole pres:

sure test, the core analyses, the pumping and swabbing test, vh*t

acresge in your opinion can be druined by a well completed
in each of these sands?

A In my opinion a well could at least drain 40-acres
from each of the sands.

G Now, assuming we have wells completed in both the
sands, Sand A and B, and offset wells in Sand A, what will occur
a3 between those wells insofar as dreinage is concerned?

A Going to Exhibit 1 to use possibly an example, using
the same two wells that Mr. Speer used, that being the Bolask
10 in the SE of the NW of Section 10, Township 30 West, Range
10 West, and the El Paso Natural Products Company's Well No. 2

in the SW of the NW of 3eotion 10, Township 30 North, Range 16

+
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3 v —well;
and producing. In the case of the Products Company's well No.
10, there is only the A Sand opened and produsing. In this sm,}
which Mr. Bolack is prodiucing from, he is producing the nommal
unit sllowabls with both sands opened, and most likely producing
a substantial portion of his allowable from each,

In the case of the Kl Pasc Products! No. 10, there is
one sand opened, and in this case, the well is producing its
nomssal unit allowable from one sand. Considering the rate of

withdrewsl that M. Bolaek is using over here in comparison to thf
yate of withdrawl in the E1 Paso Well No. 10, there im the chlm+
of creating the lower pressure area around the X1 Paso Well No.
10 in comparison to the pressure drawdown from Mr. Bolack's Ro.
10. In doing that, creating unstable condition of pressure
petween the two wells, there ia a oconsiderable chance for fluid
within Sand A to move towards the El Pasc Well No. 10. In
order for fluid to do that, it would have to cross the lease
1ine, the line between the two 40-acre treects. Now, this is not
the only instance in which this could happen. It could also
happen, as Mr. Speer has stated, with Mr, Bolaock's No. 11 and
the E) Pasc Products! Neo. 13, and along both of the flanks in
which the probadly productive linits cof Sand B are, This con-
dition eould exist.

Iooking at it, the whele fleld, we have wells on this

77

nertheazt flank that noct only Rl Paso Products, but other operatprs
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the two wells on this flank or possibly on thie flank are produc+
ing from one sand only, produsing their normal unit allowable,

and then having wells within the area that you can effectively
produce from both sands. Over a period of time you would have
the same aituation exist as you would have between the Bolaek
No. 10 and the El Pasc Produots' No. 10 in that there conceivadbly
could be a wmovement of fluld in Sand A from the major portion
of the fleld to the ocutsids d&us to the drawdown in pressure of
Sand A in the flank ared as gompared to the drawdown in Sand A
in the other portion of the field,

Q Is there any way an cperaia from both zones can pro-

teot himself from such dralnage under present m™mles and regulations?

A Under pressnt mules and regulations, no, there is no
way an operator c¢an protect himself,

Q Do youlave any recommendations how an operator might
be afforded an opportunity to produce this oil underlying his
property?

A I would yrecoswsend that the operators be given the
opportunity to completely separate and produse the two sands,
Sand A and Sund B individuslly.

Q And have you an opinion as to what production technijues

will result in the greatest ultimate recovery of oll from Sands
A amd B?
A From & study of our company and other companies in
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the area, the way to recover the greatest ultimate amount of oll

from this ares will be going to secondary recovery by water flnoL.

Q VWell now, are separate programs for each sand roquulyd
in your opinion?

A In my opinion i1t would require separate injection
programs and separate producing programs.

2 Now, can this be done, or is it practical to under-
take such a progrem as long as production from the two sands
is commingled thnough the same well bore?

A In my opinion, it would not be prectical to under-
take such & program in which, on the producing well, the produc-
tion was commingled in the well bore.

Q Will you explain that, Nr. Walsh?

A In this area, still using the thought of water flood
through the evidence presented here, the aands evidently have
different formation characteristics. In order to effectively
water rflood an area such as this, the injection wells will have
to have the installation in which the water will de injected
into each of the sands separately. With such eonditions of
the different formation charecteristics of the two sands and
having to have a separate water flood pregram for each of the
sands, unless the produsing wells also have the production
from each of the sands separated, the water flood, of course,
the front would be moving through these sands, and due to the
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this well was not set up to produce the two sand separeately. ‘
I

Sand A's water flood front would resch the well and start water-
ing cut this Sand A in that lmmediate area. 1In Sand B, the |
water flocd front had not reacred thet yet. Without separmtion i
of production you would have to produce not only the volums

of oil and water produced or coming irte the well becre here,

but could also, due to thia water bresking into the well bore.
creating a hydrostatic¢ head which would be enough to cause
water from this sand, Sand 4, to go irto ZermdB,; by having this
done you would not only 4isrupt the flood that you carry on in
sand A, but in Sand B you would have water goling into the fore
mation ahead of the timz at whieh your front iz te come through.
By increaging this hydwestztic head, increasing your pressure
at this voint, *t could be roszible to create a high-pressure
area around the well in Sand 3 disturbing the effectiveness of
the flood in %end B and possibly even causing the by-passing of
your fiood around that aves,

Q In other words, any rraztical secondary recovery
program would have to he initlated serarately in each of these
s&anas ?

A Yes, it would. I am speaising not only of water
f£lo0d, but any other tyre of seccndary recovery.

q  Now, Mp. Walsh, weuld you loox at Exhibit 18, please|

Now, what doez that show?
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esquipment the X1 Paso Matural das Products Company proposes to

use in this typs of dual completion in these wells. mmnn*
wo have 5-1/2 inoh produeing casing run thmough both of the |
sands to TD aid cemmnted with emough cement to give pesitive
separation and protection of the sanxis. We propose o use a
tension type retrievable production packer which will be run in
the well on - mads up in the tubing string fer producing the
lower sone, Sand B. This tudbing string we proposs to use

is 1-1/2 inch non-upset 2,75 pound J-55 tubing. In setting
this preduction packer betwesn Sand B and Sand A, we will have
& positive seal te prevent commmicatlon Letwesn the two sands
at this point and commingling of the fluida. The tubing string
for the lower zone will go te the surface amd into ita own line,
he tubing string for the upper zohs, or Sand A, is of the same
type tubing that we will use for the tubing string for 3and B.
This tubing string will be run and latched into the pareallel
atring anchor and pulled in tension. This will be used {0 in-
erease the sfficlency of & punp and also relieve soms of the

strein frem the first atring in hwiding the tension on the
The paps, subsurfsce PumMps W Propose tO use are ComMMOn work
barrel pumps 1-1/4 inch with & two-cup standing valve and a
six-eup treveling vaive. The rod strings for both Sand A and
Sand B will be 1/2 inch rods with paraffin screpers.

Q4 Do you koow of any aress where that type of installstion
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185 pYesently belng used in dually compieted wells?

A There is one area, the Walnut-Bend Field in Cook
County, Wexas in which they have used a very similar type of
installatlion. They have used common working barrel pumps,
tension retrievable packers, and 1-1/2 inch non-upset tubing.

Q And that will separute the production from the two
Mlumwimdbytmmmwthemimformcm-

pletions?

A Mh&vehmmmcccntulinthhmwiththir
type of complation,

Q Now, what weilld an installation like that cost, Mr.
Walsh, if you know?

A This subsurface installation, along with the neces-
sary installation we propose to use, will be approximately
$3,600 above the cost of the completion of a well now.

Q Well now, will you twmm to Exhibit 15 and what does
that show, Mr. Walsh?y

A Exhibit 15 13 a schematic disgrem of the equipment
that the E1 Paso Natural Gas Froducts Company proposes to use
on the surface for separate metering of the two fluids, frem
each of the sands, Sand A and Sand B. This unit here is es-
sentially two separstors 1n one with a partition, solid steel
partition between the two separstors. The production from Sand
A will enter this separator, the gas being vented out the gas-

vent line; the oil will go thrwugh a positive displacement meter |-
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the tank battery that now exists. 3and B's produoction would
enter this separator, the gas being vented all through the gas-
vent line, the oil going through this positive displacsment
meter to be commingled with this production from Sand A through
the existing flow lines to the existing flow batteries. At no
time prior to aetering will the two fluids have the possibility
of commingling.

Q Now, was that installation included in your cost
figure of $6,4007 :

A It was mw in my cost figure.

Q Now, referring to El Paso's Exhibit No. 16, what
does that show?

A E1l Pase Naturel Gas Producte Company's Exhibit Mo,

15 is a drewing of a dual carrier bar horsehend., This is emuh-

iy one horsehead here with an extension out between the bridle
with & senfiguration of ancther horsehead. From each of these
hang your bridle and carrier bar. In using this type of horse -
head we are able {0 use the units that we now have installed to
produee both of the welis at the same time since the polish
red for 3and A and polish rod for Sand B will be planted on to
these carrier bars. Also in the event that there is one zone
that reacher 1ta allowable before the other, it will be possidlel
to lower the polish reod, clismp 1t off at ths wellhead, take
your clamp from above your carrier bar in that zone and continue

&3
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4o-produce—the—other sone -

Q How, is this alac part of the installation involved
in the cost figure that you gave?

A This is also included.

Q Now, in your opinion 1s the production from Sand A
and Sand B sufficient %o drill and dually complete wells in the
Horseshoe-Gallup field with a reasonable profit to the operators
after payment for the drilling and operators -~

A Yes, 1t 1s.

Q In your opinion can an operaior or owner in the Horsp-
shoe Canyon fileld who produces from both Sand A and B, be a.uu.roL
of producing his Just and equitable share of 0il unless the two
zones are¢ aeparately produced and prorated?

A The only other way would be ¢ plug off one of the
zones, but still in effect, an offset cperator, 1f he didn't havp
the same zone plugzed could drain in the same mamner.  As there
1s indicated now, there are twe wells with both zones cpen3d and
a well with one zone opéned,

& Now, in your opinien could separete wells be drilled
to each of these zones and sufficlent oil be reccvered to pay
for the cost of drilling with a reasonsble yrofih to the cperato

A Yes, it could, but this rield has been developed
as such, and I do not believe that it would be neoessary to damll
another well with our proposed dual completion installation. f

Q In other words, you are proposing a more economiocsl
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A That 1is cerrect.

Q Than drilling separate wells. And I believe you
testified that in order to initiate a satisfectory secondary
recovery program, the zanes would have to be separately, or your
prograa would have to be separately initiated in each zone?

A That is correct.

Q And would the sep2rate production cf each sons and
& secondary recovery program initiated in this zone tend to pre-~

vent wvaste in the field?
A Yes, I believe it will.

MR. SPANN: At this point I would like to offer in
evidence our Exhibitas 10 thyough 16.

MR. PORTER: Is there objection to the admiasion of
El Paso's Exhibits 10 through 167 They will be admitted.
Anyone have a guestion of Rr. Walsh?

MR. BUELL: Yes.

MR, PORTER: M. Buell.

CROSS EXANINATION
BY: MR. BURLL:
Q  Mr. Walsh, in the interest of aaving time I am going

to divide my questioning up intc three parts., First, I want
to talk with you about separateness and communication; secondly,
I want to talk to you about water floods, and third, I want to
talk to you about correlative rights and prevention of waste.
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of ascertaining whether we have one reservoir or two? Did mubx#

107

A No, Exhibit 10 is just to show the perforated inter-
vals in each sand.

Q How about Exhibit 11?

A Exhibit 11 i3 to show the different charecteristics
as dstermined by core analyses.

& Do you feel that is an engineering tool to ascertain
communication or separation?

A I don't believe you can tako just one thing, you
have $0 look at all of them before you can directly --

Q You believe in the area in question here that that
is a valid engineering tool, is that your answer?

A In consideration -~ to show the difference between
the two sands?

Q Yes, sir.

A Yos.

Q Acturlly, all you are reporiing there is averages,
isn't it, Mr. wWalsh?

A Yes.

Q And averages semstimes can be misleading, can't they?
A man on & horse, sach of them wouldn't have three feet, would
they?
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8 Put that would be the average reety

A Right.

Q Because you take higi, you take low, and you get
your average?

A Yes.

Q@ And each one of those average figures that you have,
you had higher figures and you had lower figures,didn't you?

A That's right.

o But you atill think that iz a valid tool in this
area to ascertalin sevaratlon or communication?

A looking at it on a field-wide basis, yes.

Q Mr., ¥alsh, probably if you divided Sand A equally
into two parts and took your rock characteristics of the top
half and averaged them ~-

A Yes.

] ~--and aversged the rock characteristics of the

bottom half, your average would probably be different, wouldn't

t?
A In relation to these?
Q Yes, sir.
A I wonld have no devbt they would.
Q Ther would be, wouldn't thev?

A 7er.
Q Hould tra*t indicate to you then that Sand A is actual

two reservoirs? It wouldn't, would 147

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




K m.

Q  And you still think this is & valid engineering tool}

A It 1s one of the tools you have to u<e,

Q All right, sir. ¥What other of your exhibits --
what about Exhibit 127

A Exhibit 12 is the bottom hole pressure survey,

Q Is there any data contained in that exhibit, in your
opinion, that indicate separetion of these two sands?

A Yes, in the, difference, although slight, in the bot+4
tam hole pressures.

Q You thilnk separation is Indicated because your values
are slightly different?

A Take the case of this Horseshoe Canyon 2 "B", we
even corrected both sands to the same datum, and we see a &if-
ference in pressure. Now, if you tare any sands, anything that
is in communicatlon, and correct them to the same datum, essentidlly
they should have the s nressure,

Q All right, sir. T see. Wonld you azree with me,
Mr. Walsh, which both you and Kr. Speer have {estified, that
for a period of time, twe years, we have had high commpunication
in the well bore? I am ausuming thai ycu and Mr. Sceer apre
right and we have separation.

A In that we have bhoth sets of pesrferations opened in
a common well bore?

] Yos,
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A Yes.

Q If we have not been bothered by comsunication by
nature, man has made communication for two years now, has he
not?

A Yes, g

Q Under those clircumstances, how d0 you explain the

pressure differential existing?

A This pressure~-I am taking the example here--was
on essentially initial.

Q You mean that is the discovery pressure? |

A That pressure was taken as soon as that well was com+
pleted.

Q Is that a pressure on the diascovery well in this
Gallup formation, either Sand A or B?

A No.

Q It isn't. Produetion had occurred from other wells
in the field when you took that first well, the completed well, I
hadn't it, Mr. Walsh,

A Yes, but in a small magnitude,.

Q And that had been completed in the field with both
sands opened in the well bore when you completed that well,
hadn't 1t? ;

A True.

Q Wny, in that pericd of time, with all the production
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Q And that indieates {0 you separateness although we hivo

had man-mpade communication for two yearsy

A It gives me another indication of separateness. !

2 With datum like that, and tne interpretation you
put on 1t, theres 1g probably, even assuming that these two are
actually separate, no harm would come from producing them, would |
it, because they are not doing anything because of it?

A No hama?

Q Yes, sir.

A In what way?

Q In the fomm of waste.

A In the form of wikate anc future secondary recovery, |
yes.

Q let's go back to the original premise. One of
the enginesring basiz for recommending that separete reserwvoirs

be produced .3 sepirate reservoirs 1is to avold the interchanging

of fluid frcm one common source of supply to another, do we am#
on that? ’
A That's one of the points,
Q All right, air. It 18 obvious, from the datum you
have there and your interpretation there, that such has not
cccurred, so immediately that englneering basis falls, does it
not?

A Not all the way.

Q All right, ailr, What sboul your Exhibit 137

DEARNLEY MEIER & ASSOT!ATES
GENERAL LAW REPORTERS
ALBUQUERQUE. NEw Mexice
Phone CHapel 3-6691




92

K13 18 the IdIvidual production tests of Sand. A and
Sand B,

Q What does that have to dc with separation or com-
munication? |

A From this I can give you an inatance, one case.

Q Please do.

A The Horseshoe Canyon No. 4, E1 Paso Natural Qas
Products Company. This well was completed naturally in Sand
A, Over a seven-day period of production, it was produced for
twenty-one barrels a day GOR. Actually, gas was too azmall to

measure, although in producing Sand B for the seven-day period,

the average production was seventy-four barrels per day, with
2 GOR of 125 cubic feet of gas per barrel of oil.

Q what are you leaning on, Mr. Walsh, the amount of

|
0il or the difference in the gas-c¢il ratio? E
|
A 3oth in this case, ;

|

!

Q let's talk about the vclume of o1l first. Certainly
I balleve you will agree with me that, admittedly, common §

reservoir wells have varylng producing capabilitlea, do they

nect?

A Yes.

@  Actuslly, that's the rule, not the exception,isn't |
it?

A Right. ‘

Q If you try te divide regervoirs up by producing
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capacity of the individual wells, you would have thousands of
0il fields, wouldn't you?

A Well, I belleve you would have to take specific
reservoirs like we have taken this one.

Q Well then, why, with your background, knowing that
ability to produce varies sc widely, why do you think that that
is evidence of separation?

A Well, 1f you didn't have complete separation, you
produce that bottom zone, Sand B, at seventy-four barrels a da#,
and you produce the top zone, or Sand A, at twenty-one barrels
a day, how much communication ean you have there?

Q Oh, you are just saying then, on this particular
well, that based on this production test, that maybe vertical
communication from Sand A to Sand B is Just not instantaneous,
is that all you are saying?

A Personklly, I don't think 1t exists.

Q What about gas-oil ratios, are you saying seu.thi:jn
like this indicates that the crude characterisitics ure diffe t?

A Just in the casge of your gas in sclution.

4] Well now, you have available to you bottom hole
sample analysis taken framthe A and taken from the B which

gave you the sxact crude characteristicas in each one of these
sands, 80 why do you try to rely on measured gas-oil ratio on
2 production test?

A If a surface measured gas-ocil ratio is taken, one

of the things it is used for is as a production tocl in your

production of oil.

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS
ALBUQUERGQUE. NEW MExICO
Phone CHapel 3-6691




A I do.

Q What does 1t reflect from the st&nﬁpoint of crude
characteristics? Iet's see 1f the characteristics of crude are
different.

A The two samples that we took in the Horseshoe Canyon
field, one of the samples was from Sand B, from the Horseshoe !
Canyon No. 4. Actually the PBT analysis shows very little,
if any, difference in the two crmudes between Sand B and the
Horseshoe Canyon No, 4, Sand A, Horsehoe Canyon No, 2 "B". I
might state that we tried to take a lower sample of Sand B
in the 2 "B" in order to have a sample between the two wells,
I mean, the two sands, but it was unsuccessful.

Q But 81l of the criteria which you measured that

goes into making up a crude permeadbllity, you might say with

respect to the A and B, they are extremely similar, are they

not?

The type crudes?

A
4] Yes, sir.
A

Yes, sir.
< Gravity, soluticg, gas-0il retio, all of those
measureable indices are extremsly similar, aren't they?
A They are major in some cases, 1 don't believe they

are in this one.
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¢ So—weare vertainly here dezling with justom® T T
type of crude, aren't we? %

A From 2ll indications that I have, yes, i

Q Do you feel that that is a valid engineering tool, %

for example, botitom hole 4ata, tc see if there is coumunieation?:
A Yes, 1t definitely 1is.

Q And it doesn't show separation, does it, Mr. Walsh? !
|

A It will not show geparation or comsmunication.

Q@ It does not show separa;ion, does it, Mr. Walsh? :
A No.

Q What was your next exhibit, Exhibit 149

A Yes. |

Q I will Just aak you one Qquestion on that exhibit,
Mr. Walsh. Could that type of an installation be made under
the Commission's pressnt rules?

A No, sir.

Q  Thank you. Now, Mr. Walsh, let's talk a little |

about migration. Now, if I understcod your testimony correctly,

you stated the present means and methods of prorating the field §

is viclating correlative rights~?

A In some cases. §

i
i
¢
H
1

G In that for instance, and I am referring to Exhibit
what?
A This is Exhibit 6,

Q In pointing out the Well No. 4 on that exhibit, -

|
|
|
|
:
|
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A" Which 1s the Petro Atlas 1 "B", Horseshoe Canyon, |
|

and I am also pointing to well No. 5. i

2 All right, sir, also pointing to Well No. 5, which 5
is Tom Bolack's No. 11 Bolack, as I understood your testimony, %
you sald the present aystem was inequitabls in that while you i
were prodcing one allowable, or rather, in this case, the Bolaak‘
No. 11 Bolack was producing one allowable from two formations,
the Petro Atlas 1 producing one allowable from only one for-

mation, and therefore, migration would occur away from the Bolacﬁ

well in the direction of the Petro Atlas Well?

A Right.

Q Did¢ I understand you correctly?

A Yes. |

Q Do I further understand that it is your testimony |
that 1f your application is approved by the Commission, that :
nigration will cease? |

A I wouldn't say it will completely cease, there would
be the chance of greatly eliminating it.

& All right, sir. I will point your attention then :
again to Exhibit 5. I mean, Well No. 5 on your Exhibit 6. §
I will go on over to Well No. 5, on that, whiech is one of your :
wells, your Horseshoe Canyon No. 5, and assume that the Co-nintiok

approves your application and operators are allowed to dual

their wells, tell me whether or not migration will oceur away from
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No. i Boltzcek? ' e

A Away from this?

[N, N ——

Q From your well t¢ his well?

To that one witk dual completion?

X

c T am talking now about this Zand 3, if iv is ceuplet&d

and away from Sand 3,

A A?
G Yes.
4 HNo, sir.

Q Now, do you think that the Bolack Well has as much

|
l
|
|
|
|
|
net pay and net reserve &s you huve in the No. ¢ |
|
|
|

A No.
o Sir? 3
A Yo.

] All right, sir. How is this field prorated, how

will 1t be prorated if your spplication is approved?

A They will have to be prorated on the basis it 1is
now, e@ach will have to b2 consldered two common sources of suppl&.
!
2 All right, sir. Under that sssurption, and with |
]
the net pay and amount of reserves, we can ses, bzsed on these
logs, you are going to suffer migration to the Bolack Well?
A To the Bolack Well?
Q Yes, sir.
A No, not from our well to theirs.

< Even though you admit that it 1s pretty obvious you
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have much more olil In place?
A Well now, when we are producing this lower sand
separately”?
Q Yes, sir.

A Are we going to be caused migration in that case?

Q Yes.

A No, sir.

Q He 1s producing his separate lease?

A He 1s producing his separate lease, I understand.
Q Mr. Walsh, I am having trouble understanding. 1Is

it your testimony, as an engineer, that you will not experience

migration where two wells are producing the same volume of oil,

you will not have migration from an area of high reserves to
an area of low reserves”?

A I see what you mean. In my opinion, oy producing
both of these sands separately, you will essentially csuse a
stakbtlized conditlon half way between, quarter of the way
between~-I don't know--tetween the two wells.

Q Now, Mr. Walsh, listen carefully, please, sir.
Actually, all we are looking for in our second situation, we
are looking at the B only, we are looking at exactly the same
principle which you say 18 causing migration. Now, we are
looking for oil migration from more net pay to less net pay.

We Jjust moved it down a notch, that's all, and if you contend

that migrationp will occur ag the {leld 135 LUOW being prorated,
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ar® you aure, M. wWalsh, cvhal you don't feel that 1t will oceur

under your application?

A I'd say there 18 & bit ¢f a chance.
Q In this situation on these two wells vhat we have :
Juat been discusaing, aigration would cccur, wouldn't it? ;
A Possibly so0. |
S If it does oceur, Hr, Walsh, the approval of your
application i3 not going te eliminate the violation of corrnlatiﬁe
|

rights which you say 1s ocourring, would it?

A It will, maybe not to the greatest effect in an area

i

like this, but you tzke, for example, these two wells here ~-

) That'zs & prokblem all we producers in every oil field

are faced with when a lccatlion is sased on something other than E

reserves, we have aigration from the Ligh reserve area to the

low reserve area, wWe live with it in zvery field, don't we, Mr.
Walsh?

A Yes.

Q And your application is nct going to change 1t, is |
1t, because all we ars lcoking at under either hypothesis is
migration of more ¢11 in place to the less oil ia place, whether:
you are looking at two zones of perosiiy or cne of them?

A Yea.

Q Iet me ask you thia sbout correlative rights --

MR. WOODWARD: 1 the Commisasion please, I ask that
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sunilateral-attack omr the proretion fommulz that the Commtsston’ ——
has already adopted. They have so far prorated this ares on an 5
acreage basle which makes caertain necessary assumptions that
may or may not be true that the correlative rights of the
operetors in a gingle common source of supply are protected
by grénting them an egual share of ihe allowable and equal
amount of acreage. I don't see that it 1s relative to this
situation as to whether or not, within a single common source of
supply, there is a certain amount of migration in the adoption |
of an acreage fornmmla. The issue that is presented here is the

nigration that results from having hzlf an allowable for wells

completed In a sand, and z full allowable for other wells com-
pleted in the same 3sand.
MR. BUELL: May I assure the Commission that I was

not making an attack on the sllocation formula. It is an al-

location formula of the type that my company recommends quite
often, and we are not necessarily unhappy with it here. My whol+
point was to show that where this witness has testified that the

approval of their application would eliminate migration, my only:

|
1

point was to show, and re has admitted, that 1t would not, that |
we would still be faced with migration.

MR. WOOPDWARD: If the Commission please, we ask that
1t consider two types of migration involved. One is & migration
that results from 2 failure to separate two separate common

sources of supply, the other type of migration results in the
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adoption of an acreage forwula. Inaswuch as this ITne of GUestIgn-
ing is devoted entirely to migration that results with the adoption
of an aoreage fomula, we dc not consider it relevant to this g
case where the issue has been raised -- E

MR, BUELL: 8y it please the Commiasion, both
mizrations occur under both hypothesis for the same reason as
the witness hag testified to.

MR. PORTER: The Cowmmission will overrule the
cbJection and the testimorny will be considered for whatever we
feel it is worth.

Q (By Mr. Buell) All right. Mr. Walsh, le:'s look
at these same two wells on your Exhibit &, I am referring to

Tom Bolack's No. 11 Bolack and your Horseshoe Canyon No. 6, both!

of those zones have both Sand A and Sand B present, do they not?

A They &o.

Q The No. 11 Bolack has a much smaller section than f
your well?

A True.

Q Actually, would you say Just roughly about a third
less or & third as much as your well?

A  Roughly. |

& Would you agree with me, Mr. Walsh, that 1t costs |

more to drill and complete a dual well than it would cost to drihl

and complete a well as we have been doing?
A Yes, I have atated so,
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Q ﬁETﬂETTRﬂTTT!ﬁ!IIﬂETT&K—WEI!ET_EHEffﬁT?ﬁﬁTiIn'"”i

areas cf the fleld around the perimeter of the productive limits
of your Sand B, you are going to run into a situation where a
well would have Sand B present, 1t would have enough present

to justify completing, as& long as 1t were completed with Sand

B, but it might not be economically Justifiable to spend the
additional money to dually complete the well? Will you agree
with me that thét eould possidbly occur around the perimeter of
the productive llimits?

A Very much 30,

Q  Por the purpose of this question, let's assume that |

such is the caae here on No. 1l Bolacit, ard the operator of
that well decides that he 13 not economieally Justified in ex-

pending the additional money to dual that well, and Ei Paso

duals its Horseshoe Camyon Ne. & and produces from Sand B, what

happens to the correlative rights of the o;l under the Bolaeck
Well under those circumstanceas?

A 17 we did not try to produce Sand 3 at &1l --

Q You would lose it, wouldn't you?

A T would say in effect, yes.

Q So then will you agree with me that under those
circumstances, there is the possidllicy for viclation of correla
rights, if your application is granted?

A In this case the operator of this well would have

the opportunity to protect himsell as much as posaible too.

!

|
|
|

Live
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= By mBKINng an unecotnomic Investment, In my opinion,
and we must remember, Mr. ¥Walsh, I realize that both you and
Mr. Speer are sincere in your belief that these zones are
separate, but other pecprle are equaliy sincere that we have
communication,

4 Yes.

& We rave to keep that in mird.

MR SPANN: Wwell now, I will object to that statement

and move that it be stricken., I think that is a matter of

evidence.

k
i
i
1

|
|
;
|
!

MR. POXTER: The Reporter will strike that statement]

|

from the record. The Commiasion will not consider that testimon&,
i

Mr. Buell.

] (By Mr. 3uell) All right, lei's talic about water
flocds, Mr. Walan. As I understood your testimony, you said
it would be impossible to water flood the field as i: is now
regulated because of the lrregular events of your water flood.

A Yea,

G I summarized & lot, but that was the gist of your
testimony. How many water floods have you had experience with?

A None,

& D¢ you know through general knowledge, Mr. walsh,
that that is a problem that water flocoders are faced with,

and admittedly, in a2 common reservoir, an irregular advance of

their water froni?

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REFORTERS
ALBUQUERQUE. NEwW MEexice
Phone CHapel 3-6691




A They have that, yes.
Are you aware of that?

Yes.

H PO

You also realize that you would have irregular
advance in Sand A and Sand B even 1f you separated it in the
well and dualled them, wouldn't you?

A Yes.

& S0 you are not eliminating & problem by duslly
completing this well.

A You are ellminating it to the effect in case one
waters out ahead of the olher.

1] Have you ever heard of selective completion of in-
Jective wells?

A Ves, sir, you can aelectively injJect.

Q I said selective completion, I will come to aelectiv

inject.

A Ch, selective completion?

"] Yes, sir.

A No, sir.

Q How could you selectively inject without selective.
completion?

A Selectively inject.
Q You recognize that the water --

A Your injection well pumps water into each sand

individually.

rrn o o i 1‘_.__. R At o2 | . 5 s e e P P . e s .8 1
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Q YOU ¢ould aiso, by your method of completing your
injection well, determine the intervals of your reservoir which
the water would enter, couldn't you?

A Yes.

g They do it all the time, don't they, Mr. wWalsh?

A Yes, sir.

Q They also control vhe rate of injection, 8o putting
a packer in tneae sizity-six wells 1s not going to eliminate
any water flcoders' problem of irregular aepproach of & water
flood:

A In my ovwn mind I believe you nore or leas climinate
watering out one sand ahead of the other and producing into a
common well bere.

] fow many wells in this fleld, in ycur opinion,
would be dually completeda in Sand A and Sand BT

A That wcoculd be nard to say on aceount of each of the
sands would have to be individually tested befcore you could
deternine.

Q Well, let's go tc thls general hasiz. At the
present time we have 3ixty-six? |

A Sixty-four,

5} 3ixty-four. For the purpose of this question, let's
assume that all sixty-four wells that now are opened in both

zones Of porositly are dualled. Assume they are. How muenh would

the allowable for this fi 2
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.} For thls rield”

Q Yes, sir, ‘ |

A I haven't taken that into effect.

Q Would you multiply sixty-four times sixty-two for
me. i

A Sixty~four times sixty-two. It would be three i
thousand four hundred and thirty-two. %

Q Would you agree with me that fifty-two is the preson#
allowable,

A As stated by Mr. Porter this morning, yes. That's
for next month, excuse me.

Q S0 we have sixty~four wells that we assume could be
dualled, and we will assume they are, and all you can make is thp
top allowable, sc¢ the allowable would be increased over three
thousand barrels a day?

A Using this caleculation, yes.

Q Without another productive acre being proved, withou

another well being drilled, without proving one barrel additiona

—

reserve of oll, the allowable of this field would be increased

i
[

three thousand barrels, wouldn't 1¢?
A Yes,
MR. BUELL: That'sz all,
MR. PORTER: Anycne else have a guestion of Mr.

Walsh? Mr. Hinkle.
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Q@  Mr. Walsh, I believe that your Exhibits 14, 15, and |

16 are designed to illustrate your completion method or techniquﬁ

in completion, are they not?

A That's true.

Q I believe you also testified in response to Mr.
Buell's question, that this wmethod of completion is not now
permitted by the Commisslon, is that right?

A It 13 not now permitted by the rules 0 the effect

that they are not considsred two different common sources of

supply.

Q Are you asking the Commission to make this a special

rule and mandatory on all operators on the ficld, that they have

to use this technigue in completion?

A No, sir,

Q This 13 just your --

A This i3 our proposed type of installation.

Q That you propose to use. I believe you testified
that your eatimate of the cost of this installation was about

sixty-three hundred dollars?

A Above the cost of the well completed in the present |

manner.

Q Yea. Does that include any additional storage?

>

Yes.

Q You figured the tank storage in there? You would

i
!
i
{
1
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TAvVe TO have SauditICTAY STOTAgE bécause you have an increased
allowable?

A In some tank batteries i1t would bes necessary to put
additlonal stcrage, yes,

MR, NINKLE: That's all,

MR. PORTER: Mr. Xellahin.

MR. KELIAHIN: Jason Kellahin for Tom Bolack.
GUESTIONS BY MR. KELIAHWIN:

e Mr, Walsh, in connection with your testimony in
regard to secondary recovery, am I correct in ssying that you
fea]l that secondary recovery is necessary in this pool?

A To get the greatest ultimate recovery, yes.

g Ts that for both zones?

A Yes.

Q Now, in order to be effective, do you feel that o1l
would be lost in the reservoir if secondary recovery iz not in-
stituted in these two zones?

A #hen you got primary, you would still have oil in
the ground..

Q Then 1in the absence of a secondary recovery pProgran,
there would be <11 lost in the reservcoir, is that true?

A True.

Q Whern: do you feel that that secondary recovery
program should be initliated?

A We haven't exactly c2loulated the time that we
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believe 1t should.

Q As a general matiter of practice, it is more effective
when instituted early in the life of the fieldy i

A Depending on the type of reservoir. )

Q Have you made an analysis of this reservoir with thak
in mind?

A Generally aspeaking, this type of reservoir, 1 don't
believe secondary recovery would have to be initiated for quite
a pericd of time. Actually how long, I couldn't say.

Q 1 mean a3 (o the time in the life of the pool, of

the field, as to when it ahould be initilated.

A On, in &y opinion, near the end of primary.

Q Now, as I understand your cestimony, a. secondary
recovary program of the type you propose would not be effective
unless the zones are saparaied?

A in my opinien, no.

qQ Ther: whether the two separate sands are set up !
by this Commission as two separate pools or not, in your epinioné
it will then be necessary to separate the zones anywsy ? |

A Eascntidlly, yes.

] with regard to your xZxhibit 14, the diagram, what |
1s the smallest size casing in that type of installation to be
used?

A Five and a half inches.

4 Five and & half inohes—You—sre—aware-—of she—faet - —
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that there are some wells in the area with four and 2 half

inch casing?

A I am.

al Now, in regard t0 your pumping equipment, you
teatified as to the method Lo be used for cutting off one zone
where that zone has produced its allowable, and sontinue to pro-
duce the other zone. What do you do about your counter weights1
on the pump equipment in that event?

A You would have to adjust thenm.

Q They would have to be manuzslly adjusted on each
well?

A True.

Q As I understand your testimony, this would be nnrelﬂ
your proposal., WwWould you have any objection to other types
of dual completion so long as there is effective separation
of the producing horizon?

A Neo, 3ir, not upon approval by the Commisslon,

MR, KELIAHIN: That's all the questions I have,

thank you sir.

MR. PORTER: Anyone else have a gueation? Mr. !
Fischer. %
QUZSTIONS BY MR. FISCHZR:
Q Mr. Walsh, 4o you have knowledge of the producing
mechaniam of thesge two individual sandsvy

A Sire

1)
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[PPSO

) Do you have knowledge of the preducing mechanism

that produces the ¢il to the surface in each of these individual;

sands?

A Yes.

D

Could you tell me what that 1ia?
A Solution zas.

Q In each case?

A Yes,

Q With both zones opened in wells that have both
sands opened, dc you, in your opinion, do you think there is
any injury occurring to either one of the zones on account
of having them both open on the same well bore:

A On the primary or secondary recovery?

& On your primary.

A There 18 nothing under primary.

Q Do you thilnk there 1z scepage of o0il from one zone
to the other?

A If there is, 't is very little,

Q Under this present producing program that is now in

effect in the fleld of producing toth sands into the same well |
bore, do you feel, from your knowledge of the wellsyou might havé
looked at, do you feel there 1s golng tc be ;ossibly ultimate 1o$,
op more loss of oll in one with both of them zoing into the .‘.'é

well bore? Do you think that one sand or one zone is possible |

of loaing o'l on ascount of this?—
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Under which type of production?
Under the present type of production.
Under primary?

Yes.

No.

There isn't?

> o P o P OH >

No.

Q Could you give me your opinion as to what you think
is the better sand of the two in an avermge case, or an averege
throughout the field?

A B Sand.

Q The 3 Sand. Thank you. That's all.

MR, PORTER: ¥r. Payne.
QUBSTIONS BY MR. PAYNE:

Q Mr. Walsh, you may have testified to this, but
1 didn't get you. What do you propose to do with the sixty-
three or sixty-four wells that are completed in both zones, do
you have any recommendation in that regard?

A Well, do I have to talk about the whole field or
our wells only:s

Q Sir?

A Is that in relation to tne whole field, you mean?

« These sixty-three or sixty-four wells that are now

completed in what you consider two separsate pouls, i1s it your
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your application were granted?

A Yes.

Q What about an operetor who had perforations in both
zones and one of the zones in his area was marginal and he did
not feel that he could Jjustifiably dually complete, would you
recomeend that he squeeze off the perforations in that zone?

A 1 imazine 1% would bhe mandatory if the two zones
were ¢onsldered by the Commisalon as common sources and dual
completions were allowed, wouldn't it.

Q Do you believe that will result in leaving oil
in the ground that would otherwise be recovered under the
present method?

A Possibly.

Q Now, on this horseshead pump, or whatever it 1s --

a Tual horseahead.

Q Urder that method, can you pump both zones simultane
if necessary?

A Yes.

MR, PAYNE: Thank you, that's all.

MR, PORTER: Does anyone else have & question of MNr.
Walsh? You may be excused.

MR. SPANN: Mr. Roy Hamblin,

MR, PORTER: I belleve Mr, Hamblin was sworn with
Mr. Walsh, is that right?

MR, SPANN: VYes.

pusly
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ROY L. HAMBLIN '
called as a witneas, having been first duly sworn, testifed as
follows:

DIRECT EXAMINATION

BY: MR, SPANN:

Q ¥Would you state your name and residence, please?

A My name is FRoy Hmmblin, T am residing in El ?aso,
Texas,

Q By whom are you employed and in what capacity?

A I am employed by El Pasc Katural Ges Products
Company as manager of their Land Department.

Q Would you state your educational background and
experience in this field?

A I graduated from the University of Arizona with an

LL.B degree in January, 1948. I was admitted to the Arizona

State Bar but did not practice., I went to work for the Rl Paso 7
Naturel Gas Company in February 8, 1948 in the Contract Depart- 5
ment. After approximately two years I was transferred to the 011
and Gas Lease Department. Sometime 1n 1950 I was placed in charge
of that department. 1 continued in that capacity until August
1357 at which date I tranaferred to El Paso Natural Ges Products
Company as manager of the land Department. I have contimued

in that capacity until the present time, with the E1 Paso Natural

Gas Products Company.
Q U NS LSNP Iedont—here—and-heard the testimony |
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of Mr. 3peer and Mr. Walsh?

A Yes, sir, I have.

Q Are you familiar with the ownership of the oll and
gas leases and other mineral leases in the Horseshoe Canyon Fieldf

A In general, yes.

Q Now, in the course of your employment for El Paso
Products Cowpany, have you negotiated unitization agreements for

the operation of oil and gas leases in connection with pressure

mairtenance or secondary recovery programs?

A While with El Paso Natural (as Produets Company -~
E1l Paso Natural Gas Company, I negotiated and helped in the |
actual signing and in the operatimof numerous unit agreements.
A considerable portion of my time was involved with unit work.
Since 1 have tranasferred to El Paso Natural Ges Produats Company,
2 considerable porticn of my time has been taken up with formatioh
of secondary recovery units,

i~ Now, under these agreementz, how is unit produection
allocated to various leaseholders and other mineral interests?

MR. BUELL: May i1t please the Commission, I wonder

as to the pertinency of this testimony with respect to whether
we have one common source of supply or two. I have no particular
objJection to it, except it doesn't seem pertinent or germane or

paterial.

MR. SPANN: Of course, that 1s only one issue in
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& sgcondary recovery program, and the problem of getting unitiza-
tion agreements and so forth. This is 6ne phage of the case that
we are attempting to eatablish through Mr. Hamblin. He had noth#ng

to do with separation,at this noint, of the zone.

MR, BUELL: I must have read the wrong notice of hear-
ing, because I see nothing Iin this nctice adbout unit ncgptiationjf
I thought we were going to try to asceriain whether we had sepnruL
tion or communicatlion, not neéptiating units,

MR, WOODWARD: If 1t pleacse the Commiasion, I think
Mr. Hemblin's testimony as 1t develops will indicate the necessary
pratical legal steps involved in effecting the greatest ultimate
recovery of oll from this fleld. It vears directly on the queatﬂon
cf waste.

MR. BUELL: May it please the Ccmmiszion, this is
El Paso's hearing, they requested 1t. The notice was issued at
their request, and I defy Mr. Woodward or anyone else :to find
anything about unit negotiationa in the application. I thought
we were to resolve whether we had one reservoir or two.

MR, WOCIWARD: We feel the issue of waste 1s self-
evident in a hearing of this kind, but if the Commission requires
any further elaboration as to the exact connection, we can
fumish 1it.

MR, PORTER: Mr. Woodward, how do you propose to t:3

this witness' testimony which he will give, or Mr. Spann, whoever
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SOPATATE reservolirs here,

MR. WOODWARD: We propose to show with the
testimony of Mr. Hamblin not that there are one or two separate
common sources of supply, we feel that other testimony has establisix
that there are two separete common sources of supply, but to shoq
that & fallure to segregute the production from these two common
sources of sipply or reserveirs, will materially impede the
adoption of the most efficlent recovery program; that the
ultimate recovery of oil from these two sands will be prejudiced
by 2 failure to segregate the production from the two zones, to
recognize them as separete common sources of supply. To a great
extent his testimorny is of 3 specialized nature. We feel thai
he should be psrmitted to continue. He can satiafactorily
establish that link as to why the failure to sezregate not only
results in a prejudice to correlative rights, but could result
in a failure to recover the greatest amount of 01l that might
otherwise be obtained,

MR. BURLL: May 1t please the Commission, Mr. Wood-
ward admitted in his opening words that the testimony of this
gentleman is clearly outslide the call and the zcope of this
hearing when he adaitted that it had nothing to do with whether
or not we had one or two reservolrs in this pool. ¥We had no

netice --

MR, WOODWARD: If the Commiscion please, the call
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the application i3 necessary for the prevention of waste, and we
rropose to make that showing at this time,

MR. BUELL: Through a lawyer?

A Landman, net a lawyer.

MR, FKELLAHMIN: If the Commission please, I would
like to make this observation. I believe Mr., Woodward has covered
this quite tiroroughly, but I would like to point out that the
witness offered by El Paaoc ham testifled that there is separation
here. They have further testifled that under present producing
conditions, ro great real hamm will result from production
of the two separate zonea as though they were one cosmon source
of supply. However, in order to prevent waste, it is going to
be necessary to separate these zones, regardleas of whether the
Commisslon feels they are one common source of supply or two.

In order to achieve the greatest ultimate recovery, it is
negessary that secondary recovery procedures be instituted, and
w2 certalaly feel that the teatimony which is now being offerad
i3 quite pertinent to thia issue to show the Commission that

in dliscuaaing the probiem cf seccondary recovery, we are not
talking about a hypothetical ilasue that exlsta cut here in some-
one's mind; that it is a practical approach and will result

in the prevention of waste, which 18 certalnly within the call
of this hearing.

MR. BUELL: HMay it please the Commission, apparently

DEARNLEY - MEER & ASSCUIATES
GENERAL LAW RE=S~TE-<s
ALBUQUERQUE. NEwW Mgxicn
Phone CHapel 3-6691




119

— The only testimony I have heard from these witnesses was that,

whether or not the wells were dualled or remeined completed ss

they are, they were going to have & rroblem of weter flooding 2
on an uneven appro&oh of the water flood, and the witnes.es.readily
admitted they weuld be faced with the same problem, whether the
wells were sgingle or whether they were dual completions.

MR. WOODWARD: The applicant does not aceept that
version of the testimony.

. PAYNE: Mr. Woodward, doe:s the teatimony of
this witness go solely to the fact that unit agreements are dif-
fiocult to execute and are time consuming®

MR, WOCDWARD: It goes to the particular problea
encountered in negotiating the unit agreement, particularly
where you have two separate comaon sourcas of supply, amd in the
adoption of an appropriste participation formula, and it would
indicate the great disadvantage, if not complete barrier, to the
unitization sgreemont which sﬁst precede a secondary recovery
operation Lf these reservoirs are not recognized as separate
common sources of supply and segregated. I think that we have aom-
pletely parephrased a large part of the testimony without
going into the valusble eonnecting lini, which I think Mr. Hamblih
caa,

MR, VERITY: Moy it please the Commission, George

Verity for Southern Union. We would lilke to object to this line

o :
"‘14‘_.-
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1£ there are two common scurces of supply here, they are entit
to what they are asking for, and 1f there laan't, then they are
not, and what Jifficulties moy ve encountered one way or the
other, I 4don't think iz gzermane to determining whether or net
there are twe separate common sources of supply. Therefore, we
think that the obJection iz valid and thai “that is improper
testimory in this heering et this time beciuse it doean't throw
weight on whether there are to common sourees.

MR, SPANM: I would like to :ziate something feor the
reosrd, Mr. Porser, 1L I ey, Testimory was intreduced through
Mr. Welsh to the effect that there were ,racticsl engineering

difficulties involved in inililating secondary recovery programs

without segregating thesa twe =cnes, XNow, thers was no objeeti
to thet by Mr. Duell or anyone elsz, Now, we are merely propos
thrragn thls witiess to show the legzal dfficuliies encountered
in initiating or obtaining unitization agreenmsnis which are
essentizl in initiating a secondary recovery progrem, It would
seen that one o 28 pertinent 2s the cther, and they have pemmitted
this type of questioning to open up, without guestioning it, and
it goes to the cuestion of waste, which 1= 21s0 an issue before
| this Commission.

MR. BUBLL: That argument 1z not sound, that they bde
allowed to put on 3 witness Lo Lestify that they are going to

have legal difficulites. It 1z all vague, and does not relate tJ
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one or two reservoirs.

MR, PORTER: The Ccmmission will take administrative
notice that it 1s difficult to execute these unit agreements.
They are necessary, tul we do not feel thie testimeny is necessasy
ay this time. The wiineis may be axcuscd.

{Withess excused.)

MR,WOODWARD: May I ask leave to submit to the Come
mission a statement &5 to what this witness would have testified
to had he Leen permitied (o contimue with his testimony £or the
purpose of determining its relevancy or lacik of relevaney.

MH, PAYNE: For the purpose of bullding a record,
Mr. Woodward?

MR. WOODWARD: Yes, sir.

MR, F{ORTER: VYes, the Commission would acocept sush
a statement.

MR, BUZLL: At this time, Mo, Porier, I will request
that you have nlm dilctate it to the Reporter afier the hearing
1s recossed.

MR. PORTER: I belleve he ARG ==

MR, BUELL: Lan't it proper in New Mexico to tender
& prool of this xind, to dictate it to cthe Reporter after the
hearing réther than take up the time of alil of ua? They 4o a0
in Oxlahema.

Mx, WOODWARD: That's wihat we had in mind.
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later, I believe, that was my understanding.
MR. WOODWARD: That 13 what I was requesting.
MR, FORTER: And that's what I ruled on.
THE WITNESS: Mr. Buell has called me an attorney;
I would like to say 1 am a landman.
MR, PORTER: OSounds like he is bragging. Docs that
concliude your vestimony?
MR, SPANN: +That concludes our testimony.
MR. PORTZR: Who would like to present testimony
next?
MR, KELLAHIN: If the Commission please, Jason
Kellahin of Kellahin and Fox, Santa Fe, New Mexico, representing
Tom Bolack. I would like to call as our firat witness, Tom
Bolack.
TOM BOLACK
called as a witness, having been first duly worn, testified as
follows:
LIi ECT EXAMINATION
BY: MR, KELLAHIN:

State your naae, please.

&

-

Tom Bolack.
Q Mr. Bolacs, are you engaged in the oil busineas?
A Yes, 1 aa.

< Do you have any laterest in the area whioch 18 under

SoNEideration—in—tatecssed
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A I have thirteen wells in the area.

Q Are those owned by you or by someone other than you,
a corporetion? '

A They are owned totally by me with the exception
of one-eighth that incle Sam gets.

Q Now, Mi. Bolack, what experience have you had in
the oil busineus?

A Well, 1 atarted out as a teool dresier when I was
sixteen, and I have been in the ¢il business ever since.

Q Now, have you worked for any Commission or had any
duties in connection with the regulation of oil and gas?

A I was with the State Commission of Kansaa, the 0il
Commlission, for two years.

Q In what capacity?

A As a fleld agent.

Q Have you had any practical field experience on your
own?

A Yes, air, I have,

Q Will you describe that briefly?

A Well, 1t has been on ny own a3 well as working with
& number of different companies through the midwest, Texas,
Qilshoma, Kansas, and I have been out in this country since '42
with severel companies in charge of wells from time to time.

Q Since 1942 where have you been working?

Mot of this VINF I SEN JUan Dusin.
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] In comnection with your work, do you personally
supervise any of the work involved?

A In all cases. One hundred per cent, I would say.

Q Do you r»un the operation yocurself?

A Yes.

Q Do you supervise the taking of cores?

A I would be considered, 1 guess, the same as what would
be considered a superintendent, geologist, sngineer, the whole
combination. I set the pipe, cut the cores, everything but the
actual engineering reports.

Q Supervise any test¢ling procedures?

A All the testing.

Q Fresturingi

A Fracturing.

MR, KELLAKIN:® Are the witneas' qualifications

acceptable to the Commission?
MR. PORTER: Yes, sir.
Q (By Mr. Kellahin) Now, Mr. Bolack, in the -- As
I understand, you have coperations in the Horseshoe Canyon Gallup

Pool as it is presently defined?

A That is correct.

Q Now, have you made any study of the reservoir in |

A Well, 1 mmde quite a lot of study of it from the ;
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the first eight wells in there, I had five, I believe. Four,
four of the first eight, and then I've had mumerocus engineering
studies ani pressuve tesis since then.

Q Now, you have heard the testimony which was offered
by E1 Paso Natural Gas Froducts Company in regard to their
¢onclusion that there are iwo aeparate reservoirs,which they
have designated as Sand A and Sand B. How do you feel in
regard tc that?

A I am in total acsord with the interpretation that
they presented of tne two separate sands with no connection,
either vertically or by sand deposition.

] Now, wnat do you b&se your conclusion on?

A well, I base it on a number of things. First,
the fact that botih sands have been s¢ plainly defined, and
being separated, togetner with things that we found out on the
fracturing and microscopic and black~-light examination of this
interval that we have heard 30 much apoul teday. I don't know
how much detail the Commission wants at this point. One
interesting tning, I thinik, is the fact that this one interval
of communieation, if any, 8nows absolutely no hydrocarbdons at
any place throughout that zone under black-light examination,
and that applies to thirteen welis through the centexr of this
fielad,

Q Now, did you make that examination yourself?

A I—6Gid+
] C 3
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Q

mentioned that as an indication that there is separetion betwesn

the two sands, what is your experience in that regard?

A

of course, with recorded bulld up pressure breakdewn, and after
a well 1s fractured in this field, any additional fluids from any
additional oil administered to the sand, it will start with very
little build up, 1f any, usually it will take fluid on a vacuum,
following a fracture, and we've itripped a plug, go in and test
the upper gzone on a natural flow, and in no case have we found
a well, or found producing capacity to indicate there has been
any communication from the firat frac job. Then, in the first
frac job, having been thoreughly tested by removing all

the frac oil and conaiderable 0il beyond frae¢ oil to establish
the well's size, what its oapability would be, then perforating
the upper zones, e, in &ll cases found 2 mmich, amuch better
amount of oil, and going into frac, that bulld up is as high

as 2250 pounds. That has been required to break that zone down.
Now, had there been axy formational connection in the viginity,
or had there been any fractures, I do not feel that this situation
would have existed. Ry frectures I mean any frectures that would
connect the A and B Sand, because had that been the case, it
certainly would not have required 2200 pounds to break a formatioch
that was actually making free 011 at that time.

Q

Now, in regard to your fracturing of the wells, you

In 2 mumber of cases we've fractured the lower somw

Now, you
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regard to the permeabilities of the two sandas and the interven:

- -

non-permeable &area., Do you have any somments on that?

A Well, the only comment that I would have probably
made at that time would be any effective yeruweability. It 1s
actually a very dark and inpervious shale, and since there hasa
been so muich testimony on that, I regret that I didn't bring
some Of the cores from that particular area. It resembles this
pilcture in a lot of cases. There is a lot of sand graines in
1t, It reaches from the Mancos shale to the top of the Dakcta,
and it has sand and 8il¢ clear through it, and if it were Jjust
isolated grains, they wouldn'i change the perwcability or the
acilicy of the formation to transmit oil or gas from one to the
other. It is a very nard waxy shale, as those that are here
are familiar with the Mancos. This interval between the two,

I can't tell any difference in it from any other Mancos shale,
with maybe the exception of that one little sireak on top of the
B Sand,

(] Now, 1in regard 1o cores, have you examined any cores|
yourself?

A Yes, I have, all of my own, and c few of my offset
operators when I waan't riding herd.

Q In that examination, did ycu find any evidence
of fracvures?

A Effective fractures, no, It was brought out in

&

. -
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of the fractures were seen or creaied from core barrel stress,
and no indication would indicate any calcification deposition
in the fraciurs or the faet that it had been opsn, or whether
it even exiated prior to the coring of time, and I think from
the cores, there has peenmv evidence of that, and when you spread
a2 core cut, you have certain lmperviocus sand or combinstion sand
and shale stringers that are very hard, very brittls, and if it
warea fracturad area, I would strongly suspect that you would
find your fractures in that particular bed rather than, often
times, where it was found, in a zone that wasn't actually
softer. I suspect the core barrel had somecvhing to do with
that. In all the coxring I nave done, I have never found any
fracturling at all, nouv even two, three inches. I have not found
it at all,

Q Now, you heard the testimony &nd saw the exhibits
offered by El Pase in commection witih botiom hole pressuces in
the (wo zones, Sand A and Sand B, Do vou have any comment in
regard to those pressures?

A Vell, 1 could say to that the bottom hole pressure
dittorintial at this time l1as not from the testa that we have
rn, anéd we've even gone to using two bombe, and calibrate them
both before and after they are run, to once and for all get to an
accurate point 1o work from. 1 do not feel that presaure dif-

ferentinl between the two Sands today 1s enough to give us any
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in an area of drainage, ard cthe way these sands behave when they
are swabbed at & higher rate, or maximum capacity of the well,
I feel that 1n a very short vime we will find a greater pressure
differentisl in ike upper sand, and a complete recovery, ahead
of the lower zone,

Q For what rezacn dc you reaci that conelusion?

A he very way that sand benaves under extreme produc-
ing capaclty i3 tae main thing, pius tne fact clwt we have
some sireeks ¢f very high permeability in the upper zone. That
serves a3 well tc give you & real high streak of nigh permeadbility,
whereat the permeaciliiy in the lower sand is more consistent,
mere of a genersl nature.

MR. VERITY: Your Honor, we ouvject to this last
testineny and mcve 1t bé astricken because we think that it
assumes a fact that this Commisslion musi. determine. In other
words, he is assuming thai ihere 1s & barrier between these
common sourdsea, and that therefore, at a later date, there is
going to be a differential. We aay that tnat is the question
that 1s here to be determined, and his conclusion as to what it
might be based on at a later date is nou proper testimony.

HR, rA¥YNE: would you preface your question, Mr.
Kellahin, wicth tae remark, "Assuming that there are two common
sources of supply,’ because that fact is in evidence, and you

can't ask the witneas ~-

—MRTELANINT I thv Commission please, we will ot
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preface our question because we assume that. The witness has

testified that in his opinion, there is effective separation

between the two sands, and based upon his testimony, he has rn.cﬁod

his coneclusion.

Q (By Mr. Kellehin) Now, Mr. Bolack, there was some
testimony in regard to drainage. I think, in particular, in
reference to your Tom Bolack Well No. 11, isnt't it?

A Xo. Yes, 11, I think,

Q i1, If the zonea are not separated, what ias your

eonclusion as to the question of drainage under present circumstances'

A Well, from the tests that have been run on the
individual sands, one separutely from the other, I am convinced
that at this time at least, I am producing about three wells,
possibly four Iin toto, or very near in toto, from the lower
sand, and to follow that further, I have a tool that we intend
to discuss here further with the Commission, I am considering,
Af there is no ruling of two separate reservoirs, I am considering
running that tool on my own part, because -- rether than producing
twenty-~five barrels or twenty-six barrels per day from each zone.
I have some marginal uppers, and the upper is very spasmatic
it sort of comes. It is not as much & blanket in consistence

as the lower. I am producing probably one hundred per cent of my!

allowable from the B Sand and on my own, if they are not separatef,

if they are considered one, I intend to run the Brown Tool, which
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01l before it goes over the hill,

Q Now, will you be willing to dually complete your
well No. 11 in the evant this Commisslon determines that there
are two separate common sources of supply?

A With all respect to the others concerned with 1t, 1
would be willing to dual couplete that well,

q Now, 1in that regard, the question of secondary
recovery, how do you feel about that?

A Vell, from previous experience, and particularly
some of the sand flelds in Kansus, I am very much in favor of
2 secondary recovery nrogram. and I am in favor of it in the
near future, and again, more or less seconding the testimony
of El Paso, I feel that the separation of the zones, whether
it be by the Commission or by the operators' own decision, will
in that event be necesssry bectuse I do believe that any water
going into those permsabilities of two thousand or better, will
have a tendency to certainly sweep through at a greater rate
and probably in a hard to explain manner, sincerthere is so
much difference between wells In the upper sand compared to what
it would be in the lower.

Q In the event that the twu zones are not separated
either by action of the Commission in designating them as
2 separate producing horizon, or by acticn of the operetors

themselves, wculd, in your ozinion, any oil ve lost in the

TeseVOIT?
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A I think that oil would be unavoidably loat, and ’cba1f
plus the inconvenience and the problems that would arise with
having water reaching one zone first, which could be either sone,
and flooding out something that could be allotted from either
of the zones, plus the complication of operation would be greater
than if they were handled scparately, both by injection and --

Q Under secondary procedures, would comminication
between the two zones through the well bore pose any problems?

A I think 1t would, unless -- I think it would

at this time. The pressures have been 80 close together that

I question whether there ha: been any great amount of communication,

but by the time we have reached secondary, and certainly with
mining water ard oll ir the bore, we could really have a problem.)
I think that is what will necessitate separating them one day.
That 1s my estimation.

Q e you had any experience with dual completions,
Mr. Bolack?

A Yes, I have,

Q You have heard the testimony which was offered as
El Paso's proposal t0 the manner of dualling these wells. How
do you feel about that system of dualling?

A Well, I have the other witness here, and I am
convicted -- and I am convinced that it offers more of 2 feasible

situation for usin this field, particularly from the matter of

-068t—and—the——conveniencecfoperation:
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Q  Now, would the cost be any factor in your operation

in dualising these wells”

A ¥ell, I think it is something that we should eomid#r.
Certainly, a ict of these {lelds have not responded the way we
night think, and we might go ugt at this situation in one way
and might well end up changlng our mind, &and the cost that would
invoive ¢the Srown Tool is small, compared to the others, that is/
if there is any e¢lement of experiment in these floods, and a0
on, I would much rather have & tool thet I can use on prectically
2ll the equipment that we have now, ané Lhen even face later, sone
day, possibly, changing that, if 1i doesn't work,

Q How, 4o you &now of any inetances in the pool where
dual complevicns &s that proposed by Z1 Paso could not be utilizedr

A Just in the instance where (he pipe casing is too
smali to accommodaie the tubing.

Q Are tiiere cesings in the areeé where thai situation
existe?

A Yes. |

Q D0 you have anything further you want tec add, Mr.
Bolack?

A well, I think not, FPerhaps there would be u iittle
bit on this Brown Tecl. There are a 1ot betier tests than what
I have, but it 1s being used in other atates succesafully, and

experisnce tnat I nave had with it in cther plsces, it has worked

—BUSTERBIUILY,
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< What agreas would st be 1Int
A In xKansas.
e You have had experience with the Brown Tool in
Kansas?

A Thatts right, and some in Cklahoms where there wasn'p
a Commission ruling on it, of cocurse, tut it was, as far as the
operators were conéerned, working effectively.

MR. KELIAHIN: Thatt!s all.

¥R, PCRTER: any questions of Mr. Belack?

MR, BUELL: May it cleaes the Commission, in
view of the faci thia witness nas slmply Jiven the Commission
the benefit of his conclusien with no suppcrting data or evidenc%,
in the interest of saving time I have no cqueations,

MR, PORTRER: Any questions of Mr, Bolack? The
witness may bhe excused.

{(#¥:tneas excuased.)
MR, KELIAHIN: I would like tc call Mr. J. B.
Davis.
S. B, DAVIS
called &8 a witness, having been first duly sworn, testifled
a3 follows:
DIRECT EXAMINATION |
BY: #MR. KELIAIIN:

Q will you state your name, nlease, alr,

R J. B, SAvis.,
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Q By whom are you crmployed, Mr. Davis?

A By Brown Cil Taol, Incorporated.

Q What is your position?

A Sales engineer, I guess, reflects it az accurately
as anything elae.

G How long have you had that position with Brown 01l
Tools, Incorporated?

A For a year and a half.

] And wnat engineering training and experience have
you had, Y¥r. Davia?

A I heve & bachéler<cf science degree in chemical
engineering frcm the Rice Inatitute, and 2leven and a half years
experience in engineering and operationas for Shell 01l Company.

& In what departmant are you employed in with Shell
01l Company?

A With the Production Department.

] What are your dutles in connection with that posi:cio]

A Engineer with the mechanical equipment, proceases,
and techniques relative to the 4rilling and production of oil,

Q Did you have anything to do with the dual completion
of wells in that businesa?

A Yas,

Q Did you superviae the work?

A Yes, sir.

O
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01l Tools, Incorporated, have you made any study of the equipmen

. 5 W

and facilities of that compary?

A Yes, sir.

Q Are you familiar with the operation of their egquip-
ment ?

A Yez, slir.

MR. KELLAHIN: Are the witneas' gualificatcions
acceptable?
MR, FORTER: Yes, air,

Q (By Mr. Kellahin) Now, Mr. Davis, do you have a
pilcture of the assembdbly which 1s proposed oy Mr. Bolack?

A Yes, sir, I do.

< Now, in regard to what has been marked as Exhibit No.
1, Mr. Davis, will you statc what that shows?

A On the front page of Exhibit 1 is shown a diagram
of the complete installation for dually producing a2 well producing
each zone alternatively. ‘fhat 13, the zcnes are not produced
simultanecusly.

Q what is che 1natrument designated as?

A ¥ell, the principle ool used in that is designated
as the Brown Type Zone A Selector.

MR, BUELL: May it please the Commission, I wonder
if 1 may ask Mr. Kellahin 1f the purpose of presenting datum

ocn this tool ls to seek Commission approval of it at this time,

g 4 the—Coamission—holdi—vhat—we LaAVo—bWe ﬂaiaﬁgs P.'.ﬂ'°4+
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or 1s he simply Just being helpful in showing that a tool does
exist. There ia a big difference, you know,

MR, PORTER: Mr. Kellahin, will you state --

MR. RELLAEIN: The purpose, obviously, is to seek
Comnmission approval of this tool as a means of dually completing
wells in the event the Commlissicn --

MR, PAYNE: Mr., Buell, you probably don't know this,
but I talked to Mr, Kellanhin kefore this case was advertised, and
we purposely advertised it brosd enough 20 we could listen to
testimony as to eny method of duel completlon wnich would be
an exception of Rule 112 (2).

MR, BUELL: 1T sure d1d not know that, Mr. Payne.

MR, FAYNE: That is in the advertisement, Mr. Buell.

MR, BUELL: Diligently reading the notice as issued,
I see nothing in there relafing %o exceptions to any rules.

ME. FAYHE: Let me read 1t to you then. "Applicant
further seeks the establiashment of an administrative procedure
for approval of wells cually completed in saild common sources of
supply utilizing a certain type of mechanical ingtallation in
exception o Pule 112 (A) of the Commiaasion Pules and Regulations|.”
Now, it 1= our feeling thet is brozad enough to allow anybody
to discuss any type cof o0l which would be an exception to Rule
112 {(A), and provides for administrative approval.

MR. BUELIL: I will read therotice,

MB, PORTER: M. Kellahinh,—will you proceed wmith-this
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witness.

o] (By Mr. Xellahin) Now, referring to what haa been

marked as Exhibit No. 2, will you state wnat that shows, Mr. Davis?

A Well, Exhibit Nc. 2 i3 merely a lay out or a line
diagram in a larger . zzale of the same installation going into
greater detail as to the conatruction of the equipment.

Q Could you furnish this exhibit to the Commission and
describe its operatlon sc¢ that they can follow your teatimony.

A Exhibit No. 2, going back, and if I may use El Paso'ls
very nice 1llustratlion here, would conasist of putting the packer
or a pacxer here apcve it, 2 zone gelector valve. The diagram
shows there e&lso a hydraullc hkold-down, which may cr may not be
necesaary, depending upon ihe characteristics of the well, and
from the testimony given here f{oday, it would not be necessary.
¥Wa go up to tne wellhead, wh;ch can be gpeclsl made rotating
head with & roiating assembly in 1tf, or a regular pumping head
with the rotating slipy assembly mounted on top of that to support
the weight of the tubing and allow the tubling to rotate to change
the valve. The valve 15 merely & two-way valve which can be
cperated by rotating the tubing to permit flow from either the
bot.tom zone through the packer and througnh the valve, or to shut
off that zone and to permit production from Zone A above the
packer into the tuving and on up., Of course, the pump can be

installed above this installation. A wsuttom hole pressure pump

can be installed a8bovs Lhis Vaiide
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Q With this type of equipment 1a the pump ever instal
below the packer?

A  No, sir.,

) How, lis it possible with this type of installation
to produce botia zones ar tne same time?

A Noc, sir. Iuring the operation o: switching from one

zone to (he other by rot&ting the tool, the ports in the valve

g0 through & packing element which eliectively prevents camninglqng

or communication between the two zones during the switching opere-
tion.

Q There would be no commingl.ng during the change rrmi
cne producing interval to the other?

A Ne, sir.

Q Is sthat correct?

A That's right, sir.

Q Now, referring tc wnat haz peen marked as Exhibit
Ne. 3, would you state what that shows:

A Exhibit No. 3 merely shows the valve in the three 4if
ferent positions,

Q That would be Exhibite 3, &, and 57

A Yes, Exhibits 3, 4, and 5. Exhibit 3 shows the posit
where 1t is opened to production from beiow the packer streight
up the tubing. Exhibit 4 then shows it during the trensition

stage where the porta in the valve &re passing tnrough the pack-
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Exhibit 5 illustrates it with the borts opened to the zone above
the packer and the zone below the packer being shut off.

Q Nox, dces that effectively prevent commmunication
between the two :ones?

A Yes, sir,

Q Now, referring to Exhibit No. 6, would you state

what that 1a?

A Exhibit No. G merely shows tie lay out and line diagram

of the swivel T itself. Rather, the rotating slip assembly which
goes on top a atandard pumping head to support tne weigh. of the
tubing and allow 1t to be rotated eaaily.

% Now, referring to what nas been marked as Exhibit No.

T, will you state what that shows?

A Exhibit No. 7 is a awivel T or a pump hirough which
the tubing msy be rotated witheut rotating the T, without dis-
connecting the flow line.

Q Does that enable an operator tc opsrate this tool
switching over from one zone t¢ the other without hauling in
additional help?

A Yes, sir. At the uepth that we are dilscussing
here, and on up to 3000 feei, one puwiper, one man with & 24 inch
wrench would be able to turh it,

& Now, have you any models of t{als quipment, Mr.

Davisa?

L’

- v »
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o] ReTerring to the model, would you describe briefly

how it works?

A The first model is the tool itself., I will take off

the bottom connection here. The tool is, at the present time,

in the poait'on, or I will put it in position, where the ports

are opened to the vottom section. This flow gezr 1s down all the

way, and by rotating it in the other directlion, we pass the ports
through the packing alement and up to & point that they are
opposite in the ports here, so that production from stove the
packer can enter the tubing.

2 That then, 15 rlaeing 1t in the twc Jifferent positi

A Yza, sir,

4] Ylow, in the operation of lhis tool, 4o you have any
difficulties with corrozion?

A No, sir, we haven't tc date. Ii's belng used in a

very sour cruvde area in West Texas, and it has been used for aomJ

ons?

veara ihzre with no apparent difficuliy due to corrosion from sour

crude.

i Does pand pose any provien?

A Not any more than one sxperiences in any other type
of normal pumping installation,

Q In other words, sand would only affect the pumping
installation and not the operatlion of the tool, is that what

we are Lo understand?

A Thatia riant
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Q

A

Iouislana, and Texas.

~
A

those various stetes 2s to the use cf these tools and the require-

ments of the rezulatory authorities in connection with them?

A
]

A

swivel T with the indicatcr, the zone indicator fits on here,
and as the tubing is rotated relative to the pumping T, the
pointer on the indlcator movee to indlzate whether 1t is producing
from the lower to the upper zone, or locwer zene, and in Xansas,
i1t 15 required to be sealed, an order requires them %o be sealed

ir. each position and moved only on permission from the Commission.

<
A

£

O B

in dual eompletion equipment?

Ncw, are these tools In use In other states?

Y3, sir, they are in use in XKansas, Oklahoma,

Arz you personally fam!liar with the situation in

Yege, sir.
What 1z the situation in Xansizs?

In Kansaz, and may I vse +the rrototype of the

what is the situation in Oxlahema?

Oklahoma has no requirements like that,

Are these toolsviﬁ use in Qiklahoma ?

Yes, slr,

Are they used extensively in Oklahoma?

Yes, slr, in Qklazhoma more than any other state.
what is the situation -~

MR, PORTER: May 1 ask & question? Are they used
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from two distinet reservolrs,

Q Mr. Davis, tre you fanmilisr with the New Mexico
Statute in regard to z definition of a pool as heing & separate
camnon source ol supply?

A Yes, sir, I think I sm.

4] With that In mind, 23 this tool used for the produc-
tion of separate pools in the states which you have mentioned?

A Yaes, sir.

Q They are designated as coumon sources of supply,
is that correot?

A Yes, sir.

Q Now, what provisiens are generally made to prevent

the produation of the major portion of ycur allowable from one

zone as against the other aaide from the seals which you mcntionﬁd

in use in the State of Kansas?

A Well, nc other legal provision as fzr az I inow, exd
cept in one field in Texas where the lower zone 1z very sour
and the upper zone lsmeet. In that case, quarterly tests are
required to show the presence of suliide.

Q Is 1. poersible to install, in connection with this
type of equipment, some type of visual control which may be
seen at a diatance to determine from some distance which zone
iz being produced?

A Yes, »ir, an extenslon may be applied to thias

indicator—arm.
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Q Yhich would -~

A Which could be seen at some distance,

Q Now, what teatsz can be made to determine whether
there is communication between the two producing zones with
the use of this eguipment?

A Well, with the tool opened Lo the lower sand zo that

you have a atraight through communication to the lower sand,

straight through the {ubing and the angular area, the perforsatio
are plugged offfrom the angular area, and pressure can be appli
to the angulars to see that you have no communication, no flow
or circulation by this tool or by the jacker and up hrough the
tubing.

Q Can the conventional preszsure tests be made with the
usze of thls tool?

Yes, sir, I thinx ac.

pe T3

Can a pressure oomt be runiy

> o0

With the rods out, of course.
& Can a pressuse bomb be un in both zZones?

Y can be run as far down as this tool.

e R

& Now, can any test be made by the zonlc method to
determine -~
A Yea, sir., A tesi could Te made by the zZonle
methcd into the casing annulus, of course.
Q By use of thati method, gould the existence or non-

__exiastence of comaunleaiivn-be-determined?
d-?
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A It would present zome evidence, of gourse.
f‘

“ Wow, assuming, Mr. Davis, That o pressure dlfferenti

ald exiat baftween the twe separate ncrizons, woeuld 1t then be

neceasary tc pressure up one zone or the other in crder to detor#ino

COlisanLication oy whe mevhoed jou have preacribed:?

A No, aly, I don'e vhliak 50,

o Now, has thias tool been pressure tested?

A {es, 8ir.

& WRAT «were Lhe reésults o your pressure tast?

P Well, we pressure se.ved up Lo acoult five thousand
pounda.

< c1d you find ang ledikags at Sat pressure

A NG, 8ir.

< In your opiniun, ia tais typa of itoal feasible for
achieving separacion patwean two producing hcasizons?

A {es, 3ir, I tadiaa vnat aas been bame ¢at by its
accegptance 1ln the otuer atatas.

o} Now, you aeard, 1 seileve, che teatlmony presented
by Bl Paso ia coanecielon Wit tae ¢ost o ihe type 1natallation
thay are propoaing for dual completion of wellis 1a this area.

at 1a tue coadt of che installation suci as you aave here?

A Cvesr and above the Sosv O wize piressab installationﬁ
vile aqaivion of vhisd equipment would sitail eapenditure of

approx.mately $1,75C.

a1

DEARNLEY MEIER & ASSCIIATES
GENERAL LAW REFORTERS
ALBUQUERQUE. NEw MEXICO
Phone CHapel 3-6691




!

]1#6

& (By Mr. Kellahin) Mr, Devls, werc fxhibits 1 througn
& prepared by you cp under your direction and supervision?
A Well, they were prepared by the engineering departmfnt
of our company.
4] Exhitit 1, 1s that s standard brochure used in
connection with the sale of this eguiyment?
A Yes, s8ir.
MR, KELLAHIN: At this time we would like to offer
in avidence Exniblts 1 through 7 inclusive,
MR, PORTER: Aby objection to the admission of thcn#
exhibvits? They will be admitted,
MR. KELIAHIN: That's 2ll the questions I have.
MR, PORTER: £ny guestions of Mpr. Davis?
MR, RUELL: I hesve one, Mr. Porter,
MR. PORTEN: Nr. Buell,
CRGS.S EXAMINATION

BY: MR. BUELL:

L 4]

Q Mr. Davis, why does Kansas require seals?

A Just az an administrative, I gueas, assurance, that
no one is going tc come out there and turm the tool to the
other position without their permission, because in order to
do that, they also reguire tiat you pay & $25.00 fee each time,

Q In cther weorde, anycne with normal strength anw a

24 inch wrench could turn it?

& o8yt
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4R, BUELL: That's &l..

QUESTIONS BY MR. HINKLE

Q

ar. Davis, what other states beside Xansas and

Oklahoms have authorized the use of this tool?

A

1]

A

"

Touwisisna Las, and Texss has, ang --
Has 1t veen used in those aiates?
Yes, sir.

can you use this particular tool in connection with

water flood projecis?

A

You could, sir, to selectively inject altermatively

into two different zones.

~
<

You couldn't uae them in producing wz2lls whers you

had two zenes?

A

-

u

Yea, 3ir to alfernatively produce {rom those wells,

You wouldn't want bo alternatlively produce the

water flood groject, would you?

A

4]

Depending on the clrcumstances, I thnink.

Do you know of any water £1lood projects where they

nave been in use?

A

No, sir, I don't.
M., HINKEL That's all.

MR, PORTER: Mr. Hutter.

QUESTIONS BY MR. NUTTER:

Q Mr. Davis, did I understand you to say that with this
instelisttom—thepump s no s SEtACUVE “the packer;, merely the togol—
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A~ The ool {8 sa} above the packer and requires
the pump to be 3et above the nacker t00, because it is not
straight through because you couldn't run the pump through the
rod.

Q Do you pump the well if the pump is standing below
the level 3f the packer?

A You couldn't do 1%, siw.

Q It 1s only possinle O puidpy one zone at a time
with this installation, ia it not, sir?

A That's right, sir5

Q How do you make your allowzble then if you havs
a dual completion and two poola?

A wWell, for example, in October, in the month of
October, those zones,where it 1y uzed there, eaca ¢f the zZones
will produce 1ts alloweble within fifteen calendar daya, 30 they
switch it the 15th of every month and produce the last half of
th? month from say the lower zone, and tne {first half of the
next month from the lower zone, and swltch it and produce the
upper zone.

Q ¥hat 1f they have two marginal zones that Just
produce a little bit, sach one produces one half the time?

A Yes, sir.

Q Are you acquainted with the Commission's Rule A-502,

Paragreph Roman Numeral I, Sub Paregraph A that requires the
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the daily allowaple?

A No, sir, I am not. I am not toc familiar with the
Commission's rules.

Q You would have {0 exceed one hundred twenty-rive
per cent dally allowable to preduce your top given allowadble in
fifteen days, would you not?

A That's right, sir.

MR, NUTTER: Thank you.

MR. PCRIER: Anyone else have & gquestion? The
witness may be excused,

THE WITNESS: Sir, if it please the Commission,
may I add that this can only be used in wells that are cased
Wwith four and & half inch casing.

MR. PORTERs Doues anyone desire to question the
witness about this last statement? The witnes:c may be excused,

(Witness excused.)
MRl. KBILAHIN: That's all we have at this time,.

| MR, PCRTER: The Commission 18 going to recess the
hearing until nine o'clogk tomorrow morniag, but I thought per-
haps that In view of the fact that Mr. Morgan will not be here,
I shall explain his absence, due tc the fact that he has been
80 diligent during the lasi two years in attending the hearings.
We regret that he will have 0 be awsy, but he haz to attend

a meeting in Salt lake City, &t whieh there will be present
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concerns soms land prevlems, and it 1s o mecting thal wuas sed
up sone ime 2gc, and he didn't have enough influence to get
it changed. Joverner durrcughs has assured me thet he will be
here in the morning av nine o'cloek, &adlhcugh lhie is having a
difficulc time attending the hearing too, because of the fact
that the legislature is in session. e would like to start as
prompily a8 we can in the morming, if he can get here at nine
¢'clock, We would liké to start right off and wind up this
docketl as soon as we can.

(Whereupon the Learing was recessec to 9:00 a.nm.,

Thursday, Febiuary 1y, iy5y.)
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FEBRUARY 19, 1959
9:00 a.n.

(Whereupcon, the documents were marked for identification

as Atlantic's Exhibits One through Six.)

MR. PORTER: The hearing will ccme to order, please, and
we will continue with Case 1596. Mr. Kellahin has asked the
privilege of making a statement at this time,

MR. KELLAHIN: If the Commission please, it wag announced |
last night that we would present before the completion of the
cagse the core. I was informed last night that the core of the zoné

which 18 of interest in this case willl be avallable but has not

yet arrived and we would like to offer 1t at a later date. |

MR. PORTER: Do you think you will have it before the end

of the day?

MR, KELLAHIN: I imagine that we should,

MR. PORTER: Thank you., Mr. Hinkle, are you ready to
testify?

MR, HINKLE: VYes, I assume that all the testimony will be

put on that is pertinent in this case. We would like to put on
three witnesses for Atlantic in opposition to the application. I |
would like to have all three witnesses sworn.

MR. PORTER: Will the witnesses stand, please?

(Witnesses sworn in.)
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ROBERT ALATSTON

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

LDIRECT LlaMIHATION

BY MR. HINKLE:

& JState your name, please?

A QRobert Agatston,

& DBy wnom are you employed?

A I am employed by tie Atlantic Refining Company.
& In what cepacity?

A District geologlst at Durango, Colorado,

Q Hew long have you been empleoyed by atlantic?

A Alnmost clieven years,

Are jyou a gracduate geologlst?
Y [ ]

&

A I received my Bachelcr of Zclence Degree abt Ohio 3tate
Universlty and my Master'ls and YD at Celunbla University,

& In what years?

A Bacuelorls in '"W3, my Mesteo's in '47, my PHD in '48

to 152,

l_‘\

Bave you practicec your professlon since your graduatio#?
A Yes, I have been with Stlantic since 1948,
« 41N WaGt areas have you been wlth Atlantic?

A I worked in Wyoming and Southern Montana, the Pour

Comers area and a3t Teias.

G——ae you famiidap with tho develonment in the Pour Cornels
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A I am.

S S

Q Have you made a study of the area in which the Horseshoé-

Gallup field is located?

A T have.

Q What does that study consist of?

A Well, the study of electric logs and sonic logs and
cores, as well as information from the adjacen% areas.

Q Have you ever testified before the Conservation Comnmies

A No, I havent't,

MR, HINKIE: Are the qualifications of the witnesas
acceptable?

MR. PORTER: Yes, sir.

Q (By Mr. Hinkle) I wish you would refer to Atlantie's
Exhibilt One and explain to the Commission what 1t is and what 1t
shows?

A This is a repetlition of what you saw yesterday, it is a
pool map of the Horseshoe Canyon field. The wells just shown as a8

dot are producing from the upper or A zone, the wells with a dot

and a circle are producing from the upper and lower, A and B zones

the wells with a triangle are the-~the wells with triangles are
producing from the lower zone only. I want to stress that the
information 1s accurate on our tract that we have, As far as othe
people's wells, we got that information second hand and there may

be a mistake here or there. I would like to stress that if you

ion?

T
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“ Y- Tkeep your enciosure, your EXitvit One out—at all-times; I think
you'll be better able to keep up with the description of the eross |

:
sections. I think this map alsc shows that the limits of the |

Horseshoe-Gallup fleld had not been defined to the northwest or

to the southeast. Atlantic drilled a dry hole at the southwestern<
most side of the field and there is some Question as to whether
the limits of this fleld have been defined on the northeast side.
| I believe that's all I have to say.

Q Will you refer to Atlantic's Exhibit Two and explain 1t

to the Commission?

A I don't have a large scale map of Exhibit Two because

it isn't too important to the case, but you have it, it's a structyre
contour map of the Horseshoce-Gallup fleld drawn on top of this
point shown on the cross sections. You will remember yesterday
that E1 Paso hung their cross sections on this line. This contour

point 1s about thirty feet above that line. Now, the exhibit show&,

for the most part, regional dip to the east and northeast. Now,
you will notlce as you come to the southeast corner of your mep, i

|
the contours get closer and closer, and Mr. Speer referred yesterd#y

to as much as a sixty-degree dip of the south end of the Horseahoe%
|
!
Gallup fleld. 5

Now, I would again point out that the limits of this fieldi

had not been defined either to the northwest or the southeast.,

Some discussion was made of fracturing yesterday and to a large

|
|
extent, there are things that we don't understand about fracturing

{
|
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i8—stxtydegrees of dip WItHhIn

less than one mile and the change has occurred from two or three
degrees to sixty degrees and then flattens out again to a matter
of two or three degrees, there has been a great amount of stress
exerted on sandstone and shale bodies and it 1is very conceivable
that these bodles will fracture,

I will point out something else, that in the Colorado
Plateau area, of which the San Juan Basin 1s considered a part,
there are many of these steeply dipplng fractures which we have
palled monoclines, and Doctor Kelley and many of the men at the
Pniversity of New Mexlco have suggested that these steeply dipping
features go into falls at depths, Now, whether an actual fall
takes place opposite the A and B zones or upper and lower zones of
the Gallup, I do not know, I do know that this partiocular area
lhas an excellent chance of being extremely fractured, so that if

the field was continued to the southeast end, and it undoubtedly

111 be, it will cross thie area of pronounced fractures, thus
Iroviding a means of communication between the lower sand and the
ypper sand.

MR. HINKLE: If the Commission please, we have another
¢xhlbit, Exhibit Three, which is a longlitudinal cross section

af the entire field or area and 18 practically the same as El
Haso's Exhibit Number Pive, I believe, which was introduced yester-
day. We hadn't put up our large map on that, but you do have the

thibit before you. I don't know whether Mr, Agatston wants to
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refer to 1t at this time or not.

A This 1is cne of the rere cases where geologlsts agree,
and Mr, Speer's and my cross sectlons are identical., The only
thing I have tc say is that the.so-called--l want to reiterate
that the so-called shale zone in between the upper and lower sands
or A and B sandg contains a great deal of sand included, that the
shales are sand&, that there are sand stringers within the sandy
shale and shaly sand and that 1t 183 not sixty feet of shale.

Q@ (By Mr. Hinkle) Mr._Agatston, will you refer to cross
section B or B prime --

A Yes, sir.

Q =-and first identify on Exhibit One where this cross
section 1s and then explain to the Commission what it shows?

A If you will look on your small scale map, this is a
c¢ross section which goes from the northeast end of the fleld. You
will notice that as the line passes through there, there are little
arrows that shoot over from the line and cross section BB prime,
it 1s the middle cross sectlon that goes from northeast to south-
west and includes wells 25, 22, 12, 4, 16 and 28, The same cross
section appeared in the exhibits yesterday. Now, I think 1t was
called CC prime. I belleve Exhlbit Five, 1s that correct?

¢ Number Seven, I belleve,

A Number Seven it 18, I belleve.

Q@ El Paso's Number Seven.,

A And if o T wisl 14 refer to that Exhibit
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'before, this upper line is our contour point, We tilted this
cross section to take into consideration the regicnal dip, and
this point here 18 the top of the A Sand or the upper sand, and

both of these points are considered to be ¢ritical points in that |

they were deposited at the same time or nearly the same time. Thi
yellow shaded area 15 the upper or A S8and and you will notice that
as you go from the northeast to the southwest, even assuming that
these correlations are incorreet, that the sand content at the
top of the A zone increases 88 you go to the southwest, until
finally when you have reached Well Number 28, there is at least
one hundred feet of predominantly sandy sectlion. There are sandy
shale stringers in here, but the predominance of the section is
sandstone,

Now, you will also notice that in the lower zone or B
Sand, the sand, &s you go from northeast to southwest, picke up
from the section at the top, so that in this direction, the top
porosity rises all the time as you go to the southwest so that as

you reach Well Number 16, and that appears on El Paso's map, the

top of the lower sand, and this 1s the exact same correlation as

El Paso's, this point 48 now a matter of 10, 20, 30, 40, almost 50
feet above this correlating point, whereas when we started, it was
only a matter of 20 feet to the top of the sand. In other words,

to this point, all you see on thelr cross section 1s that when you

pinch this sand out, it is pinched out upward, it is not pinched
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out level with a correlated bed. You will see that as you go in
this direction, the sane rises all the time in the section.

Now, the difference of opinion lles in our correlation fron
Well Number 16 to Well Number 28. We had said, and we do this
congervatively, that where this sandy section--and it 1is not as
good as this secticn up here-~comes in, this correlates with the
lower part of Well Number 16, B Sand, and is it not unreasonable to
pesume that if a sand in golng across & field, crocsses from 20

feet above the sandy-~I now speak of the Juana Lopez--to almost

50 feet above, that for anocther 80 acres we cannot be permitted

to carry the correlation up another 10 feet, because that's

pxactly what's been happening as you gc across the fleld,

Now, at a later date, at a laeter part in this presentation,
T wlll show what I think of the conditions and deposition, but
Det!s Just accept this for the moment. Ncw, we have a log that

Wwe have --

Q Mr, Agatston, let me interrupt you Just a minute,

A Yes, s8lr,

Q What 1s the interval between the upper and lower zones
in Well 16 as shown on your exhibit?

A The interval between the upper and lower zones?

¢ How meny feet?

A That's a matter of 6, 10, 20, 30, 37 feet.

¢ Then it has risen from--what 1s the interval on the

bxtctmeﬂinhfﬁ
sdght?
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A~ T™ais 1s about 100 feet,

2 From there to 20 feet?

A To 37 feet,

3 To 37 feet?

A That's correct, We have Well Number 30 here that I'11
pass out to you. We have called it Exhibit Number Seven, because
1t has two positions in the agenda, but I would appreciate if

you would let them have this log Number 30, And now if you will
look at the middle scale on this log, which is marked, this Well
Number 30 1s a nalf mile to the northwest of Well Number 28. Now,
I would like you to take this log, 1f you would, and where it says
upper zone, 1f you would place that llne, upper zone, against the
mark, upper zone, in Number 28, and correlate down --

Q@ Mr. Agatston, we have a larger scale, 1f you would care
to compare it on the hoard there.

A All right. You wlll see that the porosity which I have
colored in red tlies in very closely with this poresity which is
shown on 28 and that in effect, the porosity in 30 was bullt down
still further in this sectlion by as much as, oh, twelve to fourteen
feet, Now, if you will move this log over to Well Number 16 and
put it on your base 1ine of the cross section, of both cross
sections, you will see that the porosity colored in red is opposite
the porosity shown in Well Number 16, which we have all identiftied

[as the upper part of the B or lcwer zone,
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to wells in line with 20, 30, 29 and 28. Now, 29 has the same |
porosity, and we can leave you an exhlbit of 29, I will put it up g
here at a later time. Now, this is not the-~I beg your pardon-- E
cannot possibly rest on one direction of crose section, so we'll i
go to CC prime, the next exhlibit, What exhibit is that?

Q Bxhibit Number Five,

A Exhiblt Number Five, I will not dwell on this long
because I feel that our greatest knowledge 18 1n the area of our

acreage and we are trying to prove connection in that particular

area. However, this is a cross section similar to one that El Pasd
§

showed yesterday, and you see that as you go from the northeast--tﬂis

is cross section CC prime--it begins in El Paso's Number 11 Well |
and cuts across the field southwestward so that the last well on !

|
the cross section is Petro-Atlas Horseshoe Canyon A-l, I think it E

is, E-1 right there., Now, you will see again in the upper zone |

whereas we start with forty feet of predominantly sand and continue

t
i

across the fleld to the southwest, by the time we hit the Petro-
Atlas E-1, we now have approximately 85 feet of predominantly sand-
stone section in the upper zone, and here there 1s a suggestion on
the log of porosity. 1In fact, Petro-Atlas perforated that section.

Q@ I refer you now to Atlantic's Exhiblit Number Six. §
A This is very important and I hope I won't lose you here,

This 18 & dogleg cross section. If you will refer tc your map, if

you will refer to your index map, this 1s a rather unorthodox methdd
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or arawing a cross seetlon. Jection DD prime starts at the D primf
end, Well Number 15 in Section 32 and proceeds in the northwest
direction to Well Number 19; in other wonds, Well Number 15, 16,
17 and 19.

Now, let's just for the moment forgzet the dogleg, we'll
Just talk about moving up stralght northwest. Now, here I have
Well Nurber 16 that we have identified and all of us agree that
this is the upper part of the lower sand or B Sand. Now, we have
shown that as we move at least in an eastward direction in their
cross sections, the sand rtSes higher in the secticn, and if you
remember, I pointed out that in Well Number 16, we were as much as
50 feet now above a correlating horizon, the cenosity of the Juana
Lopez. And now, as ve move to Well Number 15, we are 60 feet highe?
now, the sand has risen atilll higher,

Now, 1f you will take your Log Number 30 again, that small
log that I placed on your desks, you can put the upper sand opposite
Well Number 15, and you'!ll find that the thlckness between the upper
zone and the Juana Lopez 1s almost ldentlical and that the porosity |
in Jell Number 30 occurs opposite porosity in the upper part of
the B zon2 in Well Number 15.

And T am speaking--this 1s Well Number 30--I am speaking
of the shaded in red area, the poroslty at the base of the upper
sand or A zone, sSo apparently through a carrier horizon, desplte

the fact that it 1s spinning, we have connected the two zones

together. Now, we have carrlied this crogs section bagk to the - |
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northeast—to show—thet—weare againrconnecting tothe middteof—+

t

the field and you see that this is almost an elementary procedure.

Here 18 & well on that line, Number 19, as we go back to the norths
east, we pick up the center of the best development in the B or g
lower zone and then as we continue to the northeast, we lost sand |
off the top.

Now, I would like to explain this cross section and what
is shown and why it is a good direction, We are so used to seeing
cross sections go in a straight line up the center of the fleld |
or at right angles to that line that we assume that sand trends

follow that line, and in this case they do not exactly follow that

: 1lne. Now, I think that we will all agree that taking the Well

Number 11 here --

Q@ You are referring to Atlantic's Exhibit Number One now?g

A I am referring to Atlantic's Exhibit Number One, Well
Number 11, which is Mr. Bolack's, and E1 Paso's Number Eight and |
Atlantic's 16, that's this well, and E1 Paso's Well in Section 23,;
that all of these logs, they show a similar characteristic in the !
lower sand, or the upper part of the lower sand., Now, if this weré
a straight line of deposition following the drilling program, we
would not start in the northeast of the southwest--or rather the
southwest of the southeast quarter of a section and end up in the
northeast of the southeast quarter of a section, The faet is thati

the deposition pattern of this particular sand has faded off, as

it were, to the east so that in going in this direction, and 1t
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or 80 acres, or skip so much, this change is very, very subtle,
However, by going in a northwest southeast direction, you come
closer and closer to this line of depositional pattern, thus when %
you go back to this cross section -- )

Q@ What cross section are you referring to, Mr. Agatston?

A DD prime, whiech is Exhibit Six, and we are moving from
19 to 15, from 19 to 15, we are corossing a depositional phase and

we are very gradually, as it were, five acres, by five acres,

following the changes that are taking place in the lower sand. Thét

is why as we move northwest southeast, we can catch the subtle

i

rise of this lower sand, the upper part of the lower sand, until

finally it is correlative with the lower part of the upper sand
as seen in Wells Number 28, 29 and 30,

Now, there ls ancther point, no matter what your opinion
is ag to the connectlion out here, I dc not bring that up at this
point, I merely point out that the rising in this respect and the

eritical point of eonnection is out here because this 1is where

all the sand was deposlited, where the predominance of sand was

deposited, and if you want to carry that further, you may look at
El Paso's isopach mep of the lower sand, which 1s the first

illustration in their book, you will find that at the southeast !
end of the field, that 1s & very narrow band compared with the
north end of the field, In other words, the sand trend starts

here and widens, fortunately, as you go to the northwest, because
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locations, or E1 Paso some 340-acre locations, whereas now the
width of this well up here 18 200 acres, a total of 200 acres, so
there'!'s more sand being deposited out here than there 1g8 down here
and the reason for that is, I think, as my interpretation, that
vwe're coming nearer the source,

Now, I would like tc discuss Well Number 28 before I go
| into what I think is the depositional history out here., Now, we
took & core analysis of Well Number 29, which is -~

Q 1Is that identified as an exhibilt?

A I am goling to discuss 1t &8 seen on the crosg section.

We have cored 29 and the engineers will discuss the core analysis

whole thing. I have here a sample lcg which 18 merely & proof of

description of this well by the geologist in the field. Now, he
has logged, if you will look at your cross section BB prime, you
can follow the depths, he's logged sandstone, he's logged sand-
stone from 56 to 60, that 18, 1156 to 60, het's logged from
approximately 563 to 60, 60 to 634, shale, sandy with sandstone
lamina, He's then logged from 63 to T4, 10.5 feet of sandstone.
He's logged from 1174 to 83, another 91 feet of sandstone. He's
then logged from 83 to 89 or 90, sandstone with 40 per cent shale
lamina. He's logged from&® to 1205, sandstone and shale 50/50, or

shaly sand,

of this well in separate testimony, but on 28, we almost cored the

the characteristics that this electric log shows and a visual cord

It Ridntt Widen, We Would have only fhe”éQﬁiVEIEﬁE“ST"EBU:EEFG”f”“““
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Now—bher;—we—Skip-en—intervel there £rom 15054021 which |

j
| here wWith the sandstone cavings and cleaned 1t up, but nevnrthelesﬂ,

the resistivity characteristic of this log shows that section is

. sand and 50 per cent sandy shale.

|
!
§
!
1
§

we did not cere, but notice in the characteristics of this ourve
that sand 1s indicative or going to the left on thie side and to

i

the right on that side and it shows & sandy section. 1In effect,

when we recorded samples of this interval, we plicked up about 50 g

per cent sand and 50 per cent shale., Some of it, of course, may bei
|
due Yo the fact that in the initial microscopic deseription of the |

first five feet show the fact thet they did bring thelr hole up
|

'

more sandy than the section that we have identified as 50 per cent§

i
i

Now, I would like to give you my version or my 1nterpretntion
of what happened out here in terms of depositional history., We |
wWill request that this back be set up and I'll draw it for you §
rather roughly as I go along. I would like to take a few minutes é
to discuss or point out differences of cpinion from the very startf
between E1 Paso's interpretation of what the depositional histories
were in that area and mine, I must, to start with, question a fewf
statements —-: '

MR, HINKIE: Excuse me. If the Commission please, we woul@
like to ldentify thlis paper that's being drawn as Atlantic's
Exhibit Number Seven so that we -- f

A It won't be very pretty, but if you want me to --

MR, HINKIE: ILet's call 1t Seven-A,
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K Now, the Tirst == R : T

Q (By Mr. Hinkle) Your exhibit numbers go beyond seven?

A The last number--seven is the last.

(Whereupon, the document was marked as Atlantic's Exhibit
Number Seven-A for identification.)

A Yesterday we discussed the ldea of whether different
depositional environments meant dlfferent reservoirs and I thought
we hacked at it pretty well in the morning, but in the afternoon
£1 Paso relterated the statement that different depositional
environments meant different reservoirs. Now, that doesn't seem |
to hold up under analysis of other oll fields because I have seen
many cases where sandstones and limestones went & hundred feet in §
the same reservoirs, both producing oil; and certainly limestone
and sandstone represent different depositional environments, In
fact, the 01d Lost Soldier Field in Wyoming produces from the
Gerasic, the Cretaceous, the Pennsylvanian, the Permian, the
Mississipplan, the Cambrean and the Precambrean. Well, there was |
comminication there at one time along fracs and changes out there,é
but certainly they represent different depositicnal environments a&d

yet they are all producing exactly the same oil and the oil %
analyzed from the Cretaceous 18 exactly the same as the oil analyz+d
from the Precambrean so that really doesn't hold up because oll
will go where it 1s able and if there is a porous medium or a

;
i
|
!
]

fracturing area, it will move up into the porosity, and we wouldn'?

be producing oil in this country i1f.1t would all stay in the shaleg

!
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> It TeElly doesntt hold uy too well, 2
Kow, letis discuss whether this is a shannel sand or not. 1
El Paso alluded to submarine canyons and they alsc made reference
to long shore currents. Thess are currsats whishi travel parallel
to the ahore line, How, I mant to clesar thls up on the submkrine
canyons., We submit that submarine canyons ale followed also at
right angles and parallel owr present-da; &rore lines, that is,
of{ the Atlantlc Cosst and off the racliliec Coast, and these sub-

mrine canyons are in the oxdsr of hundreds of feet, thousands of
feet deep, and we arc herc taliing about a 40-feet chanmel. These
suimerine canyonk do nat oceur on What we call the Continental

8helf, the Continental Shelfl is & sently slﬁpmg sca floor coming

out from the Continent and 1t reaches a poini where it auddenly |
breaks off in a sharp drop towsard the Continental slope and rinlllT!'
into the Lasin dip. ‘

As far as I can tell, these saulz were deposited under a
very gently sloping ccean floor which leonsider due to the

proximity of the land in the Continentsl Shelf, and an examination

of cur subniarine canyois revedls that they &re found notm the
Continental Shelf, but that they sre found in the ocean depths
aleng the Continental Slope, #o I wouidn'i compare our present-day
submarine canyons to anything that happened in Gallup time,

The second thing, 18 a rule, at lsast in the channel sands
that I haw seen, cross bedding as a common faetor. This is a
particular type of bedding that is similsar to individual thin
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beds fanning out from a central point almost like a fan. It is
like a fan 1in effect,

Now, we have examined more than fifteen cores of the upper
and lower sands since we cored, we have cored over 50 per cent of
our wells in the 4-section block, and we find that cross bedding
1s a very minor factor indeed, In face, we have found that if%
forms a small percentage of the total sand thlckness so that in
addition, we have found cross bedding in the upper and the lower
part, which would indicate that the upper and lower sands have
similar characteristics,

I also point out that the lithclogic characteristics of the
upper and lower sands were porcusd and very mich alike; where they
are tight, they are less porous, less parmeable, they are very much
alike, Channel sand, as I mow 1%, occurs at right angles to the
shore, they do not ocecur parallel {o fhe shere, I would like to
quote a2 few examples wlth which you may or may not be familiar
with, The 0l1d Flddler Creek Fleld 1s in Wyomlng and there are
channel sands, They occur at right angles to the shore and they
are extremely cross bedded in nature. The Jewel!s Peak Basin
clay is based upon a search for channel sands, These are sands
that occur at right angles to the land that occurred farther to the
east, 80 L find no evidence out here to indicate these are channel

sands.

Now, let's take long shore eurrents, According to what I

know, and I admit tha
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— to-loarn, theve are

large scale projects golng on now supported by the oll companies é
go that we can try and understand how present-day deposition occuré
80 that we can take present-date deposition and compare with the §
sections such as the Gallup. As far as I know, long shore eurrent;
do not cut channels, they distridbute sands, they distribute blankeq
i

sands along the shore, and furthermore, going back to submarine i

concepts, the submarine concept doesn't find anything, it is Just

wiped clean down there.
S0 I, on the basis of this, I say let!s look at another

interpretation, Suppose that the lower sand was not a channel

1
t

sand., Let's suppose now that 1t 1s a sand bar and we will operate§
on that theory. Here is the southwest, here 1s the northeast.

Now, this 18 the ocean floor. That's too steep, it's a very gentl&
i

i
l

dipping feature, Assume that's only a matter of a degree, and
this represents a time line. This is the Juana Lopez cenosity -- |

i

Q@ (By Mr. Hinkle) Is the Juana Lopez a definite marker

in this area?

!

A Yes, 1t's either & very limy shale or a limy 11mestoneﬁ
We have found an abundance of fogsils of clams, clam-type foasils;
in the Juana Lopez cores, it!s a very fossiliferous limy shale org
shaly lime. Now, that's found all over the San Juan Basin, Now,g
we have that deposited and that represents the ocean floor. i

Now, let's go to the northeast end of the field. Now, I

can't show you that, but we are going to divide this up, Bay 20 o

i
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| MR. FISCHER: Could you draw that line a little heavier, |

A Oh, yes sir, Can you see that now?

MR. FISCHER: Yes, thank you.

A Now, we're in the northeast end of the field and we are
at the center of the field, Coming from northeast to southwest,
let!'s just look &t the filrst twenty feet that were deposited and

it's sand, And over here on this side, less permeabdble~-~I am not

going to get into that fight--and this is permeable, and then less |
permeable, i

Now, let's take the next twenty feet or so. We are now
moving more toward the center of the field, Here is the second
sand body deposited, Now, why is this sand moving in this
direction? It is moving in this direction because the sea 18 %
moving in this direction. Only sand bars are deposited at a certa;n
distance offshore at a certain depth because waves exert a eertain}
effect on the distribution of sands, If the sea moves in, this ?
point becomes too deep for adjusting of sand and the adjustment
moves to 2 depth, & shallower depth, which is a depth which was
the equivelent of one, where thig layed at one time, so the sand
has moved up.

Now, that is actually what is shown on the croas section
to the northeast. You have & sand developed, but as you go up

in the section, the upper part of the sand is not there and the
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center of the field produces the most oll and has the most sand?

Because 1t 1s in a fortunate positiocn, 1t 18 on the updip side of :
the first depositional circle and it 1s on the downdip side of thei
second depositional cirele, 8o one overlaps the other. However, |
ag you eontinue to go to the southwest, the amount of shale between
the Juana Lopez cenosity and the B, or lower sand, as we have |
identified 1t, becomes thicker.

Now, let's carry it a little farther. The sea moves in
some more and we get something like this. That's Well Number 16
right here. Agaln the thickness of the shale has increased until
finally it's 50 feet from the top of this sand to the Juana Lopez.%
Now, we have carried it fatrther. We say that there is an additionﬁl
deposifional circle right there and that 1f you go farther, say toE
Well Number 30, you get an additional porosity on the top. Now, |
let!s draw, let's connect all the points on the e¢ross section to
even 1t off and we come out with a sand body the exact shape of é
the one that Mr. Speer showed on hils c¢ross section., This 1s not a%
channel sand, a channel sand looks like that, This thing is a i
flattened "S" going up in this direction. All the channel sands i
I have seen pinch out on the flanges unless the channel is swnyingf
and if tha channel is swaying, 1t really doesn't make & heck of a |
lot of difference because 1t still brings the upper part of the

lower and the lower part of the upper sand as you go to the south—i

west, Thet 18 not the shape, however, of channel sand now.
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; il
~ e WEII COMbATUE Wttt Storys W have Teached-this——
point right here., Now, at that particular time, i1f the sand i
stayed right where it was or very close, or very close to it and.
not a heck of a lot of it, not as much sand coming into this area
as there was in earlier times, and so that at this point you get
a lot of sand laminated with shales and sandy shales and they are i
not continuous, but they may connect vertically, You always must i
look at this thing dimenslon&lly and a core is only & twc-dimensio%al
pleture, You cannot assume when you see & three-foot shale in a %

!

core that it goes for 60 miles or even 50 miles or even & half a |
mile, so that at this particular time there is a certain amount

of sand belng deposited in there., 8Some of the distribution may
have been porous and some of them were less porous and that went
an to this point,

And then your supply wes increased again by probably an
uplift, but this uplift 4id net have the same effect of moving
this sand forward or backward because it wasn't sufficient, so ‘
that you had more of a blanket type of sand deposited throughout tye
entire area. |

Now, some of this sand down here infiltrated all over the
area, In some places it had a 1little more arglllaceous content :
than others, but I stress that this was at a time in which not as %
much sand was going into the area. But at the close of the Gallup§

interval here, more sand moved into the area and was deposited allg

over & very, very wide area,
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porous elements in this upper sand, were not sand bars, too, Just i
because they are not as well defined as the lower one. That doesn'lt
mean that the adjustment wes not as good. There was better :
adjustment in the lower time of definite alinements of sands than |
there was an upper time. However, we have taken a gross interval ;
and there 1s nothing to say that 1f we break this down, we wouldn't
get & better alinement than we are getting now. However, the E
porous trend of this upper sand s8till followed definite lines, so

I suggest here as another interpretation that the lower sand is a

sandbar type of deposit and furthermore, was what we call a trans-
gressive sand because it transgressed on the land, that the upper
sand was deposited in a2 very similar manner by the same sand

atreams, probably, in this interpretation of the lower sand, and

that these two were adjusted by waves into alinements that were 5
sandbars also, |

So what I am trying tc get at is to break down the argument
that these types of deposits are different. They aren't different

in this interpretation, they are the same,

Q@ (By Mr. Hinkle) Now, Mr. Agatston, will you refer back%
to eross section BB prime, Exhibit Four, and compare the well |
logs with the visual core analysis?

A Well, I have compared the sand as evidenced --

Q Yes.

A «-by the lithology. We have alluded to this before,
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Q Yes, that's right.

A This 1s 28. g
Q@ This will be Exhibit Seven-B. |
(Whereupon, the document was marked as Atlantic's Exhibit |
Number Seven-B for identification.) |
MR, PORTER: Mr, Hinkle, how are you identifying this?

MR. HINKIE: As Seven-B, We have one as Number 30, the

electrical log on Well Number 30.

MR. PORTER: I8 Seven?
MR, HINKIE: 1Is Seven, and this will be Seven-B because

he identifled the drawing up here as Seven-A.

A I don't imagine you can see this too well, but these arﬁ
three logs that I had spoken of, 28, 29 and 30, going in a north-

west dlrection. And you notice in 30, there is a --

Q@ (By Mr. Hinkle) You are referring to what log, what !
well number? g

A Number 30, Well Number 30, which is the northuesternmosé
well, We have a fairly porous section here of about 16 feet. It
appears down lower in the section than on Log Number 29 immediately
to the southwest where you have approximately 14 feet, 12 feet of
porous section, which compares with this lLog 29. Additionally
to the southwest, there's approximately 6 feet--I am best trying td

show how this is shaping farther and farther down the section. Now,
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————pemember—the—ineofdeposition i thiszway, that if we keep golng

| |
1
.

H i

in this way ~--

Q You are referring to Exhibif Number One?

A Exhibit One. The line of deposition is in this
direction. As we go this way, we hit 30; we go & little farther,
we hit 29; we go a little farther, we hit 28, and so that as you
go in that direction, the sand should rise in this section. That'é
what it does. It goes up, the porosity gets higher and higher
a8 you go from northwest to southeast. Now, we showed the same
thing in this cross section here. We went from 15 to 16 to 17 to £8
and 19, That is--do you mant me to give you the number on that? |

Q Yes, sir. i

A That's Exhibit Six, 11, 15, 16 to 17 to 19, the sand E
grows in the sectlon and it did it because the line is this way. |
We hit 19, we hit 18, we hit 17 and we hit 16 and we hit 15, and g
each time we went in that direction, the sand went up in the secti%n,
which is what its been doing a2ll across this field. E

Now, on this log, one more thing on the sand content of
the gsection. Between here and here, Well Number 30, this 18 a
sonic log, it's a different type of log than an electric log, it's
& log based on transmissions of sound through bedg. This is shale
and this is shaly. I should say that there is also sand in here
because 1f this is basically shale and so is this, this is porosity,
this is not as porous, if these beds were shaly in here, they would

kick back to this point, but they don't kick back, they stay out
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—here—and—this; onasonic—log;is—a—characteristiv of avery sardy
sectlion, so that you have sand over an interval of almost 100 feeti
predominantly sand, an interval of more -- !

Q What log were you referring to at that time? i

A Log Number 30, or I can--that will be the same thing. |
I am referring to Log Number 29, which in the exhibit it shows
exactly the same thing.

i
i
i
|
i
i
:
i

€@ Do you have any recommendation to make to the cOmmiasioA

a8 to whether they should treat Zones A and B, or the upper and f

| lower zones, as Wwe have referred to them, as one reservoir or
separate reservoir?

A I have attempted to show that the upper part of the
lower sand connects with the lower part of the upper sand in the
southwestern portion of the fleld, that the sand deposition between
the upper part of the lower sand and the upper sand are continnous;

Q Were Exhibits One through Six inclusive prepared by you
or under your direction?

A That's correct.

MR, HINKIE: We would like to offer in evidence Exhibits i
Ont to Six inclusive, also Seven-A and Seven-B and Seven. |

MR. PORTER: Is there objection to the admission of :
Atlantie's exhibits? %

They wlll be received into the record. |

MR. HINKIE: I bellieve that's all.

MR. POCRTER: Any questions?

|
|-
il

1 (,\
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el My, Fi1S¢hery
MR, WOODWARD: John Woodward representing E1 Paso Natural
Gas Products,
MR. PORTER: Mr, Woodward?
CROSS EXAMINATION

BY MR, WOODWARD:

Q Mr. Agatston, I would like, if I can, to explore the !
areas of agreement so we can find out any differences of inter- g
pretation with respect to the question of separation or continuity%
| of what we have designated as Sand A and Sand B. Have you made é
a longitudinal crose section of this Ileld?

A Yes Bir, we have ealled that Exhibit Number Three and ;
Wwe referred to it. That 1s simllar to yours. é

Q Has that been introduced in evidence?

A Yes, we Just dldn't want to refute yours.

Q That exhibit essentially agreed with E1 Paso's Exhibit é
Number Five,belng their AA prime cross section? ;

A In terms of correlation, yes.

Q Have you had occasion to examine cores taken from wellsz
penetrating both Sands A and B?

A That's correct, %
Q@ Have you made a lithological examination of those corea?
A Right. é
Q Do you, in general, agree with Mr. Speer in the lithology

!

of Sande A and B2 |
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K Well, I aitmtt neur any detalled dessription on What
he considered Sands A and B. It wae referred to as sandstone,
coarser in some places than in others and also finer in other
places with some sandy shale and shale intervals. To that point,
I agree, There are additional things or charaoteristics that mighq
be mentioned. %

Q@ Do you recall Mr. Speer's testimony that the upper |
sand, or Sand A, was a less clean sand than the lower sand and
contained a number of 8llts and shaly stringers throughout the
interval designated as Sand A?

A I recall his testimony.

Q@ And that Sind B was a more uniform sand, agaln ranging
from mediun to coarse and much less interbedding or lensing of
sllts and shale stringers? i

A Right, I remember that testimony. i

Q Mr. Agatston, 4o you concede the lmpoesibility that a .
offshore current running psrallel to the sliore line may have gouge&
out & shallow trough or c¢hannel?

A I éo not,

Q@ You do not concede that that is possible under any

circumstances?

g
A I know of no cases or fields producing right now where

positively the deposition aeccumulation of sands are due to long

ghore currents., Prankly, I don't understand fully, and neither

does Mr. Speer or any other geologist, the full effects of long |
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to a shore.

Q Of course, you recognize the sands of a long shore
current as a geologist for scouring out a channel or trough?

A No.

Q You don't?

A No.

Q@ Mr. Agatston, do you recognize Mr. Robert R. Shrock,
Professor of Geology at Massachussets Institute of Technology, as
the recognized authority in the field of geology?

A He's a very, very well know geologist.

Q You recognize him as an authority in that field?

A I realize you are now going to read from Shrock's
textbook, but that textbook was written when, sir?

Q Mr. Shrock!s textbook was written in 1948, some ten
years ago. He dliscusges geology features, however, that had been
laid down for several million years before.

A Yes, but he didn't start studylng it several million
years ago.

Q@ I doubt that that would have anything to do with his
qualifications,

A You would have a hard time finding an expert to accept
his qualifications.

Q Mr. Agatston, I will sask you to read from Section 132

| or placed into use because he wishes to deposit something parallel?

Lis

—shorecurrents It Iz term thatgeologlsts conveniently wsed
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if you desire,

A Where do you want me to begin?

Q Begin at the beglinning., Will you read that aloud?

A "Erosional features-Scour and Fill channels, potholes,
et cetera, Under certain local conditions the erosive power of
streamg and water currents becomes grest enough so that shallow
depressions are scoured out of the loose, unconsolidated bottom
sediments or out of the s0lid rock over which the water is flowing.
Some excavations so produced are asymmetrical pits and troughs.
Usually they have the upstream slope much steeper than the down-
stream and are disposed transverse to the general current
direction."

May I allude as I gpalong?

@ You may.

A He has just said that the sands are deposited transversé

to the current direection. As I understand it, that means at right
angles to the current direction, 1is that correct?

Q It may be., Continue,

A All right, "wWhen the current ceases excavating and
starts depositing sediment, the §epression is backfilled, orten
with more coarsely textured materlal than that in the substratum,
As the current sweeps detritus along the bottom, some 18 washed
into the depression, the coarser grains rclling down the steep

8lope as the deposit advances across the excavation"--still

|
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|
|
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c
transverse--"and the filllng thus made is an asymmetrical lens of | 1.

cross-laminated detritus fairly flat along its upper boundary and
rounded along 1ts lower contaet with the substratum.”

Q All right. :

A T don't see uhat_he's saying there that's any different.%

Q Beginning right here, Mr. Agatston, will you continue
to read in the same section?

A "Strong bottom currents may scour out linear troughs
of more or less symmetirical cross section trending in the same
direction a8 the flow, Twenhofel, 1932, mentions suech channels
in certain formations on Anticostli Island and states that t‘the i
channel filling®s in some instances resemble casts of logs.'" I'm f
sorry I couldn't be there, "Grabau described and illustrated a |
broad, shallow channel eroded into the Silurian Manlius limestone
of New York and then backfilled with Devonian clestics and later |
Onondage limestone., In other places the Onondage rests directly
in the irregular surface of the Manlius with a clean contaoct. Many
years ago Williams, 1881, described sandfilled channels in the
upper Devonlan Portage shsiles of New York and ascribed them to
icebergs dragging across the soft muddy bottom."

Q@ Thank you. Would you reconsider your stetement that
you now have no instance in which geological agents have cut trouglhs
or channels of some sort?

A Well, let me put it this way: Geology is a progressing

science. The men that started out and formed the backbone of our
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-thinka3mr1uu%4ﬂunr«tb&ﬁ&~very—wenéerfu}—&ebmaadwwe~h&ve~earrieéFm—wu¢4¢53
their thinking forward., It doesn't mean to say that if a man i
back in 1920 maintained that a certain condition exists, it exists
today because 1f we were to go on fthat assumption, there is no .
science or no profession that would move forward. The oil ccmpanie;
have felt that we know litile enough about depositional conditionsé

to support by hundreds of thousands of dollars a study of the f

1

Gulf Coast. They are finding things out there now that people i
didn't know of before, so that if a men has said something and I |
do not agree with him, he's an experilenced professor at & univeraiéy
and has a reputation and he 1s a better man than I am, that doesn't
mean he's right and I'm wrong. This, in summary, 18 the differencé
in what I have sald and what Mr. Speer has sald and the other »
authorities that he cites.

Q@ That 1t i1s possible to have an offshore channel or
trough?

A My experience in the case of channel oll fields in the
Rocky Mountains has been that they occur at right angles to a shoré
and that there are sediments within them and there are highly g
ocross becdded characteristics which I do not see here,

Q@ It would then appear that we have reached the limit of
our area of agreement. Now, at the outset, Mr. Agatston, you 2
testified that there was a steep dip at the northeast end =~-

A Southeast end, %

Q@ -~-southeast end of Sand B. Would you show where that
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A On Exhibit Two, it occurs south of the El Paso Williams

i

producing well as the so-¢alled hogback that goes around a 1arge?
portion of the 8San Juan Basin. f

Q Will you polnt it ocut? |

A Approximately in here. Here 1is the contour map of that{
well, this is the hogback as the contours gat closer., |

MR, HINKIE: What exhibit are you referring to?

A Exhibit Number Two.

Q@ (By Mr. Woodward) Now, on what information do you
predicate your opinion as to the existence of this dip or break?

A Surface evidence.

Q@ Now, do you have any --

A I might say subsurface evidence, too, because the wells?
on the northwest side of the hogback reach the Gallup at depths |
shallower than two thousand feet, whereas you wlll notice on the
other side, they reach the (Gallup at four thousand feet, some two g
thousand feet of difference.

Q@ Do you have any direct evidence of fracturing either
at the hinge in this hogback or any other position of the field?

A The San Juan Basin 18 Just completely covered with
fracturea and in the case of the hogback further in the surface
outerop, you will find that the Mesa Verde sandstone is extremely
fractured.

@ Confine your testimony to the area ocutlined in red and
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WUmDET One. Within THAt area, have you{
seen any cores that indicate a general fracturing condition? |
A No, I agree with Bill on that. I mean, 3ill's idea 18,2
as you get away from the hogback, there is a decrease in the :
number of fractures. Now, I am not outruling that in some places ?
there is connection by fractures, in some particular places, betweén
the upper and lower --
Q@ Do you have any --
A But I see a decrease in fractures, as Bill has said.
Q@ North and west of the hogback, do you have any evidence
of such fractures? ;
A North and west?
Q Yes.
A Ve have seen some fractures in our cores, but I would
not say that it 1s an outstanding thing. i
Q You would not say it indicated a fracture system that !

connects the upper and lower sands on the base?

A I have not seen in any core in Atlantic'!s lease an

indication, but then they have not cored the entire interval of

any system of fractures going up through that. We have only cored

one well entirely through but I--may I point out here, may I
relterate--what difference does it make whether the fracture
comes tChrough, only comes through in one place? That connects a
regervoir. If you took a plece of steel or any hard or even pliabﬁe

or semi-pliable materlal and bent 1t aixtiy degrees, the place where
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e curviture occurs, there 18 such tenslion in pulling the
material apert that a series of fractures oceur on the curviture
and this 1s known in many fields.

Q We will concede that great stress can cause fractures.
The question 1s, do you have any evidence of a fracture system
within the Horseshoe Canyon flield that would link Sands A and B §
together?

A Well, I have evidence 1in tie case of the Verde-Gallup
fleld that the production decreases as you go to the southwest and§
there are still numerous fractures in those wells that are --

Q That is not the question, Mr. Agatston.

A Yes,

Q The question is, within the Horseshoe Canyon field, do
you have any evidence of connection between Sands A and B by means;
of fractures? '

A As with all geologicel facits, we take our information
and we interpret it. My interpretation is that in the region
of the hogback, that there's much stress, and seeing similar
stress on the surface and what has happened, that I would assume
that at depth there would be very pronounced fracture in the
Gallup section. I have not seen it.

Q That is a matter of speculation on your part, is it
not?

£ All our cross sections and presentations are.

Q I would agree With you. g
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* Haii, on bOth 33:535. R - B
Q That steep dlp to whieh you referred in this area of
completion which you speculate exists is outside the present
limite of the Horseshoe Canyon field, is it not?
A What 18 ldentified as the present limits of the

Horseshoe Canyon fleld, the limlts of the Horseshoe Canyon field

have not been delineated and you will note that in your 111ulbrati§n,
|

you have extended it to connect the well production from the north§

end of the field with the main production in the Horseshoe-Gallup |

flield as part of the fleld. I am merely asking that we extend
the south end of the fleld, not three miles, but anpther mile.
Q You would concede that there is no well control in

that direction at this time?

A No well control in the other direction three miles away,

Q You are questioning an inclusion of the wellg to the

northeast as part of Sand B?

A No, I just--what I am trying to say here is if you can

extent that field three mlles on the northwest side, i1t ought to
be no less permissable for me to extend the field one mile on
the southeast side.

@ In thegsence of well control on the southeast?

A In the absence of well control on the southeast,

Q Mr. Agatston, let me see if I understand your theory
of how these two sands were laid down.

A Do you want me to get these back up?

;

-
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A Yes, slr. :
Q@ Mr. Agatston, will you state again what Line JL and
Line J-4# represent, as I read those figures?
A That 1s what we call the Juana Lopez, as you have spokeﬁ
of cenosity, isn't that correct? é
Q Yes. Now, this line shows a dip to the east, is that |
correct, sir? |
A To the north,

Q@ To the northezast?

i
I
1
{
\
i
i

A Yes, but don't let that--you see, in these cross sections,

you don't want to take these scales literally. You realize that I'
have moved almost three quarters-~well, moved more than a mile or
a matter of over a2 mile. From here to here 1s apprcximately forty
feet, that 1s a half a degree. So don't be misled by the schematig
diagram, from here to here 1s a mere half a degree.

Q You did not intend to indicate by the dip of JL %o
J-4 that i1t represented an offshore slope?

A I think it does at the particular time,

Q That parallels the bedding plane of the --

L At the particular time that the lowermost sands of the

lower zone were deposited, I think the Juana Lopez was quite

L

representative of what the sea floor looked like, Now, we can't -1
Q That would be mostly a coincedence, wouldntt 1it?

A No, I don't think so.

j o

Q—If-youwiil;plesse; put—it—back on the boards——— -
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------ Q—Ef-indeed there—is—8 6ip, theshert line-would be the . | -

same -~

e e

A Oh absolutely, the real tilt didn't occur until much,
much later in the structure. This is only the sand base, I know |

that, |

Q That is the point that I am trying to get here, that

this dip does not represent an offshore slope, it represents a

tilt that occurred much later, is that not correct?

A The dip, as we see it today, added to the tilt that was

there on the offshore slope. There was tilt, 1t wasn't level,
Q Now, it 1s your position that this lower Sand A !
represents a sandbar, is that correct?
A It is my inferpretation, that's correct.
Q And that the sand buildup moveeg to the socuthwest?

A That is correct. !

Q Theat is, the shoreline receded in that direction, is
that correct? :
A The shoreline advanced, sir.

It advanced?

Q

A Yes, sir. ;
Q@ Causing an earlier deposition on the southwest flank

B

of Sand B? ;
A On the southwest--well, the sand that was deposited
on the southwest margin of what we have spoken of as the lower

sand or B Sand, the sand on the southwest 18 younger as 1t was
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Q@ When we speek in relative terme of the shoreline, where

was the lower line when this seection of sand that you have labeled;

11 P" -

A Yes, that's porous.

Q All right.

A Let me try and clear this up. Give me another color, ;
will you, so we can understand this exhibit after I'm through with%
it. These are time lines. There 18 a tremendous problem in
geology in which we are always trying tomke sands equal to each i
other and say they are equal when they are not equal in time at %
all and it is a problem in 2ll the cretaceous sands in the San E
Juan Basin or most of them. These are time lines. Now, see that i

MR. HINKIE: You indicate those are time lines?

A Time lines, We'!'ll draw another one here. Earlier,
there was sand deposited here and if you took a vertical section ‘
through here, by drilling wells we find from sand into shale and i
sand or sandy shale. A8 you move over here you get all sand and é
a very thin interval of shaly material. As you move over here youé
get shale and the last deposition is sand and there is the sesa,
you might say. 1 am not using any scale for these sands because §
it may be about twenty miles, it might be forty miles offshore.

A8 you know the Gulf Coast, there is a very gentle shelfing of the|

Gulf Coast. There are wells being drilled ninety miles off and in
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L 8 hundred-and—twenty~-£five feet—of water;—so-h ,

to the shore is a matter of tilt. But here let!'s assume that the

here and this 18 being deposited, and then the shore moved there
and that was being deposited. Each time the margin of the sea
moved in this direction, it was necessary for the sand to move in
that direction because that is the optimum position in which the
shale and sand is to be deposited.

Q@ (By Mr. Woodward) Now, would you explain again the

the movement of the shore enmundation.
A You see, that 18 a relative period of sand and this

extreme center is still carryling material in, to be sure, but

sandy shale lamina, but something hapvened out here to increase
the amount of material which was being dumped into the stream
that you are feeding in this area. A lot of things could have
happened, you could have had & rain fallout there and there could
have been minor uplifts. Now, this must have been a blanket
sand because it occurred over a2 tremendous &rea and 12 more of a
blanket sand than this, certainly.

Q Would you say it had any features of & typical off-
shore body?

A We have found on our acreage that the best upper sand

conditione under which the upper sand was layed down? Again trace:

no doubt sbout that., These are beds of sand, of shale lamina and |

i
|
!
i
!
|
t
i
¥
|
l
i
}
i

shore 1is here and this is being deposited, and then the shore moved

under the shelf they weren't carrying as much sand, I think thore'*
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—developrent—eand—theporesity overites—the lower sand;
Q Does it indicate that the shoreline moved to the
northeast during the period that the upper sand was passed out?

A There couldn't have been too much movement for this

or regression. You might say that you are going to interpret this
thing, it would be fine, it would be perfect if we could bring
this sand up here to this point and then regress it as the shore-~
line gently moved to the northeast. In other words, we would
come out with something like this and that would be fine, that
would just create & perfect picture. The only trouble is that
there's sand there and there's sand there, so it doesn't appear

to have done that. There'!s not shale up here, theret!s sand.

You see what I mean, 1f you had a2 regressive front, a regressive
shoreline, there 1s sand here and then like so, 1f you go back in
this direction, this ought to be sand in here and this should be
less permeable or shaly material, But that isn't what has taken
place, there is sand clear across here, so you can't really adjust
the shoreline too much during our time,

Q@ You find no evidence that the shoreline moved in a
northeast direction and that during the period of deposition of
Sand A that it fluotuated, permitting the interbedded deposits of
silte and shale?

A Suppose it did, the reservoir would still be sand to

sand back in that direction and would be almost in the same state

i
1
H

|
reason: This is so consistent, this doesn't show any transgression
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————reof—affeirs—thet—yeuarenovw;tt—wouldstiil be zcontinuous—samd————

‘
body. Just suppose 1I'm wrong. |
Q The question here 1s whether you recognize through an §
examination of the lithology of these two sands any difference -- |

A There 1is,

Q@ =-in the depositional conditions responsible for the
mythology of these two sands?

A WVell, I think what you are driving at here is that é
admittedly the lower sand is cleaner and more econtinuous than the ;
upper sand, which Bill has said. But what does that show? There
are still numerous porous streaks in the upper sand and it does !
not mean that laterally they are not connected by porosity and
good permeability. I am not now discussing whether .4 millidarcieg
is sufficilent for oil to move from one reservoir to another. I |
don't know enough about it, I am not an engineer, but I am pointiné
out that we must not look at a core as a two-dimensional feature. ;
These sands may connect in one place though they look apart in
another,

Q Then to summarize your picture of how these sands were

1aid down, you had, to begin with, an offshore sandbar running
parallel to the shoreline, is that correct?

A That's right,

Q Now, as the streams fed into the sea behind this sand- E
bar, there was a check in velocity of the current, is that correeté

A Yee, Are you talking about the lower sand now?

TN

I

L
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Q—PetleingeaboutSand B, thissamdbar, —
A Well, yes. It reached such a position offshore where
it was deposited on the ocean floor.
Q It would start to have a check in velocity?
A Yes, sure.
Q Now, where would the bulldup in your sand occur in a

typical formation?

A It would occur a certain disteance offshore. I think you

have seen in the New England Coast there are just loads of them,

!along Rhode Island. It may occur a matter of=~-well, you have been

in the beach &nd you have seen this type of sandbar. It may be
three hundred yards off the shore or it may be farther than that..

Q Where would your sand builldup cccur in the shore side
of the side of the bar?

A It would eccur on both-~-I don't know what you mean by
that,

Q At what point does the check in velccity occur as a
current crosses a bar?

A It may not necessarily. We see nc evidence of scouring
out in the bar, at least I haven't seen any in this field. You
mean & stream cutting, actually cutting through the bar going
right past this inlet, is that what you are driving at?

Q I am talking about a stream feeding into an inland
sea,

A This is not an inland sea, this i1s an ocean.

PRI B
[
LTy
D
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—g—3Ithink-thatlea— - e L:'D“
A The cretaceous 18 a typical mark in the United States, é
Q We will concede that 1t is an ocean. I am not sure :
that there's any great difference for our purposes here. Where %
does the check in velocity occur as the current, penpendicular to i
the shoreline, 1; affected by a bar condition running parallel §
to the shoreline? |
A When the velocity of the stream, you &re asking me to {
give you a statistical answer as to what change occurs or what |
velocity occura, I can't say that, When the stream, of course, ‘
goes at a certain veloclty, in doing so it carries certain welghts
of sand or gravel or boulders or what have you, in the water, Whe¢
this thing is slowed down, it leaves the heavier constituents,
according to their weight, and obviously the stream goes out into
the ocean and the ocean waves are coming in back and forth, It's
going to exert some slowdown on the velocity of the stream. That's
exactly what happened or must have happened because that's where

all the sand is,

Q@ My question 12 that actually the current striking the

bar because of the reduction in velocity, there 1s sand buildup !

to & large extent on the shore side of the bar, is that not corree+?
A There is sand on the shore side of the bar. %
Q Now, moving from the area of this sandbar to the ocean

shoreline, you have deposited shale, is that not correct?

A We have something that is more, that is composed of
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Q@ And you have & very sharp break in the northeast of thi#

Sand B going lithologically into Sand B from the shale? |
A Not too sharp, a gradual bend, because you are talking ;

about one degree. When you are talking about the thickness of the%
sand body, that is a maximum of sixty feet thick over a distance l
of one mile. Sixty feet thick, that sure isn't very much, this %
thing is foot by foot. In fact, every hundred feet, you might aayj

this sand body thins. I wouldn't call that very abrupt.

MR, PORTER: We'll have a ten-minute breaxk.

{Short recess.)
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~HMR, PORTER: The meeting will come to order, pluui.
We will proceed with Case 15%6.

Q (By Mr. Woodward) Now, Mr. Agatston, to use an
analogy that was used yesterday concerning separate sand bodies
to a common sand body, much as the fingers of & hand are joined
to a palm, 1t is your contention, as I understand it, that Sand
A and B are joined on the southwest flank by common sand bodies,
is that correct?

A That 1s correct.

Q Now, on your cross section CC prime --

A Yes, sir.

Q You project continuity as Sand B between the Petro
Atlas Horseshoe Canyon E No. 1 and the Tom Bolack 11, is that
correct?

A That is correct.

Q If your hypothesais is correct, Sand B should be
present thoughout this interval?

A What interval, sir?

Q The distance between these two wells that you have
shown. You have projected an area of contimuity between those

two wellas?

A That yellow line represents a contimuity between those

two wells.
Q Right. Now, then, Mr. Agatston, the link that you

project connects bet
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11 --

A Yes.

Q ~--what is the distance between those two wells?

A Approximately & quarter of a2 mile,

Q Now then, would additional well control in that
interval asasist you in detemmining whether the sand was continuous
between those two wellas?

A Are we talking about continuous sand or what you
consider to be a contimious porous reservoir?

Q I believe you have testified that if this hypothesis
is correct, you have a continuation of 3and B between these two
wells?

A That is correct, as sand.

Q Now, Mr. Agataton, I call your attention to El
Paso's Exhibit No. 6, being their cross section BB prime, this
ocross section approximatsly parellels your cross section, does
it not?

A That is correct.

Q It is substantially the same transverse of the
field?

A That is correct.

Now, you will cbserve --

From 11 to 1 B to 12 to 2 B.

£ 00> Lo

Now, you will observe on the cross section BB
Prime, being El Paso'!s Exhibit No. 5, that this gap between yous
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Petro Atlas 1 E Well and Bolack 11 Well has been represented
on this cross section?

A That is correct,

Q Now, do you find any evidence in the Tom Bolack
No. 12 or the Petro Atlas 1 B Horseshoe Canyon of the contimuity
of S8and B ?

A 1 sure do.

Q  Will you point it out?

A This is sand right here, the velocity that this
sand goes, but this is still the sand zone and I feel that that
sand zone, which I have said is right here, can either tie
into this or may tie into the sandy base, into the base.

Q Does this line indicate to you effective permeability?

A I do not presume to know what effective zaemnbilitty
is, that is an engineering problem.

Q Do you have any idea what type of permeability
may be illustrated?

A X don't think it 1s low permeability; you are going
to ask me what low permeability is; but that's as far as I am
going to go. I am not an engineer. We have engineers here who
will testify on the permeability of sands and their orrectivmnr.

Q As a geologist, do you know in millidarcies zp-
proximately what --

A I wish you would object. As & geoclogist, I don't

Masls) B L
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MR, HINKLE: We object.

MR. WOODWARD: I object to the witness objecting.

MR. PORTER: Mr. Woodward, will you refer your
question to the sngineering witness.

MR. HINKLE: We have an engineering witness, who will
testify.

MR, WOODWARD: We will refer it to the engineering
witness.

A May I carry this point a little bit farther? 31no0L
as you are pointing out, it would be perfect for us if we could
elimimate these two logs in the light of everybody here and
connect that with that, and that's what you are trying to do.

Q Which is what you did yourself?

A That's right.

Q CC Prime?

A Now, can I put this back? I would like to go over
the arguments. I don't imow what exhibit you are to call this.
Actually, what we are up against here is instead of Well No., 28
being here on this --

Q You are referring to what exhibit?

A 7 A. Instead of Well No. 28 being here, this is a
one-quarter of a mile break, and we don't pick up what El Paso

will consider sufficient porosoty and permeablility until we
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it is isolated from the main bed by a still sandy zone because
that is what these cross sections here will show, that there is
lots of sand in that interval. I refer you again to El Paso's
structure contour map, I mean, isopach map which 1s the first
illustration, and I pointed out before that that map shows that
as you go to tne north, you are getting closer and closer to
what must have been the source area of the sand moving into

the Horseshoe Canyon field. That is simply on the basis that
if you took this four-seetion block, 5, 3, 4, and 9 and 10 and
compute the total feet of sand, compute the total feet of sand
here, you will find that there is more sand. We are not banking
on this block then, under this block.

Now, the width of the sand belt in the lower sand is
wider in this area. Kl Paso is getting &2 very good lower sand
zone here. We are still getiing it, and we are still getting
it over here. That's to be compared with a much narrower zone
here, so that as you go the northwest, the porosity becomes more
continuous, so since 238, 29, and 30 are on the northwest and
are coming toward the area of greater sand deposition, I mean,
that this little quarter of a mile zone in here, which they
feel between these wells separetes this porous spot from that
porous spot is not present in the north. Now, we Are still
going in one line, or & very narrow line. That is to say, in the

middle, that continued porosity might not be developed. 1In

DEARNLEY - MEIER & ASSCCIATES
GENERAL LAW REPORTERS
ALBUQUERQUE New Megxico
Phone CHapel 3-88917




1

' 201

other words, we have as good & chance of being right as you do.

Q Does not the discussion of these two cross sections,
CC Prime and El Faso's DD Frime boll down to this: The line
that you are attempting to establish occurs between two wells,
that additional well logs within that link indicate very little
permeability, that had additional 40-acre wells been drilled
between these two that you are using to establish the link, it
is more likely that you would experience the same condition
as has been experienced in a substantial parallel cross section?

A No, because I am trying to point out that down here,
here i3 less sand being deposited, and you, with such reasoning
as you propose here, since the lower sand and some of the upper
is getting thinner out there, we better start farming this stuff
out there, These wells in here we can give you a fair idea what
is going to happen, but when it comes down to predicting, this
is not going to present, on the basis of ten fest, more or less,
I don't think you can fall on a statement like that, but we
are trying to show here, and your own isopach map shows that
there is more sand being deposited up here, you don't have any
well down there, your area to the southeast, to compare with
a porosity of sixteen feet. In the lower part of the upper
sand there 1s nothing there. |

Q Very frankly, Mr. Agatston, I don't understand the

point of the greater deposition to the north or its relevancy.

—h——You—donitt
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Q I think --

A Well --

Q I think the point that we are discussing here is simply
that of a link as shown by the eross section. It is all the
evidence we have to go on at this time, and if that link--Your
company sought to establish it in your cross section CC Prime --

A Well, we are in & --

Q  --is fully explored in El Paso Exhibit B, BB Prime -

A We are now in a very strange state, sir, because
we started off worrying about the distance between this 3and
and that sand, and now we are reduced to the problem of deciding
whether a quarter of a mile or leass cver an interval of ten
feet is sufficient to separate a reservoir. In 6tb¢r words,
we have now bridged the aixty or seventy feet of shale that
you have placed in between the two sands,

Q What is the distance between the bottom of Sand A
and the top of Sand B as shown in the Tom Bolack 1?

A I have a little trouble understanding your scale
here.

Q I think you have the same --

A I think maybe it is about fifty, sixty feet. It's
on here., That's pretty aandy down tc here, and this is less
sandy, so it is approximately forty feet.

Q What is your next well?

A —I%—4is—-one—half mileaway
2 ar.
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And what {s 1t?

Q
A or lils. It 18 the 2 "B". No, it is the 1 "B",
Q No, I am moving now in & northeast direction.

A Quarter of a mile?

Q Another quarter of & mile, the same distance as the
Petro Atlas 1 "E", is that correct?

A Yes,

Q ¥hat 18 the thickness of the shale interval in El
Paso Product's No. 1 between the bottom of Sand A and the top
of Sand B?

A Where is that please? You mean No. 67

Q That's No. 6, and that's No. 1 here, parellelling.

A It increases to -~ liasten, I want to get at the
point here. This is not shale, and no sample log or any core willl
ever show that this is all shale here.

Q Nevertheless you have shown --

A It is approximately fifty., sixty feet.

Q So progressing on your cross section one half mile
in a southweat direction, you are beginning with the Bolack 11
Well, you have Lifty feet of separation?

A Nou, wait, I don't know. Let's say that there is
fifty feet betweaiwhat we have called upper zone and lower zone.

Q What is the difference between upper and lower

gone 2 half mile to the northeast?

—A— Still fanthem, ii-becomes greater. —That!s the premise
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of our argument.

Q S0 it is sixty feet, is that correct?

A Right.

Q Now, moving & half mile to the southwest, what is
that interval?

A Wait & minute, I am lost.

Q Now, we moved in this direction, and there was a
fifty foot separation, Bolaak 15 1, sixty foot in the El Paso
Product’s No. 1 and the Petro Atlas 1 "E". why is that?

A We have Jjoined these two, whereas you haven't.
You come awfully close to it. Actually, I would say there
1s no difference because we have picked the base of our Sand
A or upper zone at the base of the predominently sandy section,
80 I would say there is no difference there.

Q Relatively speaking, the sand of Sand A i3 some
forty feet to the southeast and has drop -

A You mean the base?

Q All right, the base, zome forty feet, half a mile
to the southeast and has dropped --

A That's right.

Q ~=ten feet to the northeast?

A You see, we once again arrive at trying ® put
this ihing on & foot-by-foot basis. This is a gredual change.

On some charactéristics we have to draw a line, but this doesn!
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go from sand to shale. Bank, bank like that, it goes from sand
to shaly sand to sandy shale., It just doesn't --
Q  What happens to the shale in the middle?

A The shale,there is a shale in a finger with this

Q I see, MNow, let's discuss this shale body, or
this sandy shale, shaly sand,

A That's pright.

Q Do you note any difference between the shale bdbody,
between Sand A and B and the shale below Sand, the base of Sand
B or above the top of Sand A%

A In all those four units, you mean, do I notice

any difference?

Q Yes.

A Yes, there is a difference.

Q What 1is 1t?

A In degree.

Q It 18 one of degree, is that correct?

A Yes.

Q What is that degree?

A There is some shale that is found in the section,

shale content.
Q Is it more Or less shale found at the top of Sand A?

A As a matter of fact, that kick at the top of Sand
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that's our marker. VWhen we hit that point, we get sand in the

samples, Ve

quite a bit of sand. There 1s shale above, however.

Q
shale?

A
is in that.

Q

A

Q

A
stone.

Q
this shale?

A

Q
west ?

A

already come
Q
A

Q

recognize this on the basis of well contrel shown as a represen

tive contour

the-configuration—eof Sand P4

had thirty feet we went in and cored, sc there is

There is more sand in thisshale then there is in th

There is probably more sand in this shale than there

How about this shale?

That 1is pretty shaly.
Now, is this shale interval sandy shale throughout

It 1s intermixed shale and sand, shaly sand and
You don't noties any partioular lithology break in

This is more sandy than that.

In other wordas, there is a shale break to the south

We don't have to worry about that because we have
above it.

I am asking you about the condition of this shale?
I would say that this 1a more shaly than that,

I see. lat me ask you one other thing. You

of Sand B? 1Is that an accurate horisontal scale ofl

is

-

DEARNLEY MEIER & ASz0) ATt
GENERAL LAW REFORTERY
ALBUQUERQUE NEgw Mo ~o
Phone CHapel 3.66%7




207

A Well, I would say to this point.

G This little point right here?

A I would agree with your cross section to this well.

Q This is the part that you disagree with, the dis-
tance between wells four and five?

A That is correct.

Q It is your opinion that this continues to rise intog
Sand A, is that rishf? Draw this thing to scale. Now, 4o you
agree with this point here?

A It doesn't rise. You see, it hits the lower part
of this zone, this sone is shown &s shale down here, or 1is anludcd
to be shale. It is not shale. It 18 predominently sand. It
is at least fifty per cent sand, and if you had drawn a diagrem
as we see it, you would find that there is quite a bit of sand
in this scction here. The commecting point 1is right here. It
is a long, & very narrow line, It may be forty acres wide. We
don't disagree with your work on that side other than we disagree
with your interpretation of that section. The crux is over horﬁ.

Q Now we are understanding the difference in this
kick. In the Petro Atlas Horseshoe Gallup is it my understanding
that thls interval below Sand A to the top of Sand B 18 a
permeabie sand body?

A Ve go back to the o0ld point as to what is pornnablq.

There are various degrees of -~

>
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A Yes.

Q  All right. Now, I believe you testified that there
was the shale break, as I comstrue it, to this interval somewhexde
in here in relation to this bar deposit?

A Ch, yes, sure there is.

Q In other words, you say the denser shale is right
in here, is that right?

A Yes.

Q And then as you come up in this direction, your
shale becomes somewhat sandy, is that right?

A No, I said that in the section above No. 16, I am ot
talking about this section anymore, we don't really have to worzny
about 1t, because you and I have tied this sand into this sand,
2o our problem is, how does this comnect with this? This doesntt
even enter in the problem any more, but what this seotion does
13 the problem, and I say that that section is sandy.

Q Rather than reading the record back, let's see if
we can straighten this thing out. You stated that you were not
concerned with this shale interval between the base of Sand
B. Now, I'm interested in this shale interval. Now, 1is there &
difference between the shale, between the base of Sand A and the
top of Sand R and the shale helow the base of Sand B?

A The amount of shale ia greater below the base

of Sand B in this well.

—o—Is—that—the generel vondition—you observed?
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A I would say as that sand migrates upwerds in the
section, the shale below that sand -- there is more shale con-
tent in that section than thsre is in the other u.nd._

Q  All right. We will return to your Exhibit 7, or 1#
1t -~

MR. HINKIE: 7 A,

Q There is & denser shale section which would be
approximately here in relation to your first bar deposit, is
that correct?

A Right.

Q And as you come up the section and as the bar is moved

toward the ancient shoreline 1in a socuthwest direction, the shale
becomes somewhet sandy, is that correct?

A Oh, no. No, this shale is about the same. All thig
shale below this point is about the same charecter.

Q It's shalyer than this?

A It is shalyer than this here,

Q Now then, if you had a typical lagoonal deposit
between the shoreline and the bar that you have projected, would
you expect that deposit to be a dense shale?

A It isn't & dense shale, it is more shaly than the
top. Yes, a lagoonal shale deposit is a very common --

Q ¥hat would such a deposit contain?

A It is not exactly 2 lagoonal in the sense that you
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18 coal and plant 1ife and everything in there, It is not that

because this sand bar may be & considersble distance from the
shore., It contains;, it 1is not out of line, and contains a
shale, sandy shale deposait.

Q Now, if you checked the velocity of the strean
approaching the bar and & normal sand built up in the inside
of that bar, would you not expect this to be a very sandy shale?t

A Oh, no, because you only have to be along the coast.
There are streams running along the cost every two hundred feet,
etch one bringing  different deposits. The Mississippi
Delta for example, it is the main feeding stresm to the gulf
coast. This tremsndous amount of sand, whiech incidently ias
seasonal, uplifts those in the spring time up these sand
pools into the Mississippi River and runs it out in gulf coast
waves which do not move directly in and out of the shore, but
nove diagonsally carrying that sand along the shore and deposits
it in a blanket from the same way 1t is coming in and cut and
groups that sand together, the porous separated from the fine
sand bars.

Q You would not concede then that on the inland side
of a sand bar that you, through a check of velocity, you would
tend to have a thinning cut of the sand section?

A You do, thimning out. It thins ocut from the bottom.

Q Yet you are willing to accept this contour of Sand
B until you get to this point, isnit that your statement?
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A Yes.

Which was your shore sand of Sand B?

2D

A This side.

< N¥ow then, if it were a typieal sand dbar, wouldn't
you expect this situation to be directly reversed. the thinning
out occurring on the shore side?

A Ne. You camnot lock at this as one sand bar, this
is 2 series of sand bars. This 1s 2 sand bar, that's a sand
bar, that's a sand bar;, and that's a sand bar. You have evened
them altogether.

Q2 This 15 & series of sand bars?

A Yes, there may be six of them.

Q There is no silty significance, silty lensing
between these various sand bars? I believe that reasonabdbly
uniform sand ~- |

A Of eourse, they overlap. The definition ias not
that close together, but our seaward side of a sand bar,there
is 2 sharp drop off and we have shown it because when we go
to the northeast, we lose the sand. Here again --

Q This is sharper than this one?

A I don't think so, you must get back to looking at
your vertical relief. There i3 2 half a degree of dip coming
off the shore. The thinning of this sand,as I said before
the Commission, is probably in the order of one foot per mile,
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show in cross seoctions vertisal and horizontal relief the
same, we would really show what reelly happened.
MR, WOODWARD: That concludes our cross examinatios,
MR. PORTER: Anyons else have a question of the witnesas
Mr. Pischer.
QUESTIONS BY MR, FISCHER;

Q Mr. Agatston, in your Exhibit 6 you left out Well
Ko. 18, and I wanted t¢ ask you if you had a chance to study
the log of that well?

A Well No. 187

Q Yes, do you have the log to that?

A If I remember correctly, it had less sand than that,
but we will look at 1t. You see, when we started this line out
here, drilling, we really didn't expect anything like this, and
as we went to the north, we started picking up sand on the dbottam
which showed that, the belt-wide end. It was a great surprise
to us, a very plesant surprise.

Q From your interpretation of that leg you have -~
I just wanted to ask m' if it was similar to the other logs.

A That is correct. |

Q Could you give me your interpretation of the boundaries
of Sand A and Sand B? 1 think it is on your cross section
BB Prime.

A Sand A and Sand B?

—Q——Just—take—esoh—individunllog,—giveme—your-
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interpretation as to the vertical limits of Sand A and Sand
B as to depth, It would be the third log from your left.

A No. 4%

Q Yes, sir.

A We have picked the top of Sand A at 1140 feet.
The bottom at 1134 feet. We are a little bit low, I think, on
the lower sand, but we picked it within three feet of being
one way or another. 1It's 1247, and the base is 1288.

Q All right. Could you give me your interpretation
as to the limits, the vertical limits of Sand A on the -- or
both vertical productive limits on the left log, the last log on
this cross section?

A You are talking about productive limits or vertical
limits of sand, because here --

Q The vertical limits of sand, let's put it that way.

A All right. I would say that from this point at 1156
down to 1200, or even a little farther down than 1250 feet, we've
carried it down actually to 1268 feet, that this section is
predominently sand. Our cores show that even in the poorest
portion of this section there was fifty per cent sand and fifty
per cent shalyer beds.

Q Do you have knowledge of your perforating interval
in that well?

A We perforated the upper part and did not perforate
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time that we had a commerical reservoir, as the engineer will
discuss the analysis on that section.

Q would you give me your top of your cenosity or
Juana lopez in that particular log?

A 1320 feet.

MR. FISCHER: Thank you, that's all.

A There 1s one thing that you might look at. Well,
I will let that go.

MR, PORTER: Any further questions? I would like
to summarize all these questions. Do you think there is com-
munication between these two sands?

A If I may put on & geologisti's opinion, I think that
I have attempted to show that there is a depositional continuity
between the upper part of the lower sand and the upper sand.

MR. PORTER: Anyone else have a question?

CJ

MR. HINKLE: I would like to ask him another one o]
two questions.
REDIRECT EXAMINATION

BY: MR, HINKLE:

Q Do you agree with El Paso in that this area has
not been fully developed?

A I do.

Q Is it likely, through the further development and

expansion of the producing area, that it will be shown more

conolusively that these sands—or porous-sones do mergs or that
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5

there is frecture showing communication between the twe sanda¥ |

A There is, particularly in the north end, additiona)

|
control; 1 believe that'll show that the lower part will add i

to the case, that the lower part of the upper sand does go into |

i
the upper part of the lower sand.

Q And that also may be true along the flanks?
A I restrict my argument to the four section bloek
in which we have drilled and in which I have seen cores and know
g

{

the most.

Q And what about the southeast portion extension? !

A Well, I think -- There are no dry holes down
there, 830 the way I will go is southeast. i

Q And it could be in a fractured area?

A I doubt that anybedy 1s going to drill a monocline
because they would have to drill straight down, they wouldn't
get to their beds, but they will drill on the other side
of the monocline. Now, you don't have to drill through frecturgs.
It is conceivable that a well on the down dip side of the mono-
cline will show more fracture, but you don't have drill wells tg
get fractures, to get communication. The communication may,
of course, be in between the wells, the monocline is a likely
pPlace for fractures.

MR. HINKLE: That's all.

MR. PORTER: Are there any questions?
MR, WOODWARD: One question.
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RECROSS EXAMINATION
BY: MR, WOODWARD:

|
i
|

Q Mr. Agatston, are you familiar with the wells that}\
have been drilled in the extreme northwest portion of the field!T

A Not too well, for this reason, that,you see, we ;
have run in this part of the field induction logs and sonic. |

Now, when Bayless first made its dlscovery up there and Humble

offset them, they ran radiosetivity logs and frenkly, I couldn't

tell a darn thing about the rediocactive logs, but I do agree |
with Mr. Speer that the lower sand is present in that particuhtf'
pool. !

Q Those wells are completed in the lower sand, is
that correct?

A Yes.

Q Is the upper sand present?

A Well, again, you see, they drilled those things
with air, and the samples are, we haven't seen any samples and
they are pretty worthless, dbut you know, it is a funny thing
about that trect, if you want to speculate on it. Somebody
pay $175.00 per acre for the acreage rights next to it, and

neither El1 Pasonor Atlantie apparently thought too much of it.

Q The only point that I am trying to establish is th*t

those wells, to your knowledge, are completed in the lower :oet#on

rather than the upper?

A Yes
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Q  And they are, both are present in the upper zone |
and we could speculate --

A What was that last question? E

Q And both sands are distinct and present in the noréh-
west part of the fleld in which you speculate there will be a /
Joinder or merger of sand? g

A Both sands are present in these wells, but as you i
g° in this direction, you'll notice that they come closer and

closer. That's not true, sirike that statement.

Q It doesn't correspond with your AA Prime, that

statement, does 1it?
A AA Prime really doesn't prove a thing. It is not j
the right direction. Everything is the same on AA Prime. {
Essentially, we are looking for changes.
Q But both the AA Prime of Atlantic and El Paso |

indicate separation along a longitudinal line of the field, do

they not?
A They indicate that there are two more porous §
sand bodies separated by a less porous permeable interval.
MR, WOODWARD: That's all.
MR, PORTER: The witness may be excused.
(Witness excused.)
MR. PORTER: The hearing will recess until 1:15.

(Receas.)
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MR, PORTER: The meeting will come to order, pleass.
|
|

Mr. Hinkle, will you call the next witness, please.
MR, HINKLE: Mr. Bruce Vernor.
BRUCE VERNOR
called as a witness, having been first duly aworn, teatified
as follows:
DIRECT EXAMINATION
BY: MR, HINKLE:
State your name, please.
Bruce Vernor.
Were you sworn this morning, Mr. Vernor?
Yes, I was.

By whom are you employed?
Atlantic Refining Company.

> O > 0 > O

in what capacity?

> D

As area reservolr engineer for the Rocky Mountaln
Region.

Where do you reside?

Casper, Wyoming.

Are you 2 graduate engineer?

Yes, I am. I got a bachelor of science in

» O > 0

chemical engineering in 1953 from Rice Institute.

Q Have you been engaged in any sort of englneering
since your greduation? ;
A Yas, T have,.
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With Atlantic all the time? !

Q
A Yes.
Q What areas have you worked in?
A West Texas and Rocky Mountain.
Q Are you familiar with the aree in which the Honemfoc
Gallup Pool 1s located? i
A Yea. :
Q Have you made a study of that fleld? i
A Yes, I have. ;
MR, HINKLE: Are the witne=y' qualifications '
acceptable?
MR, PORTER: They are. How do you spell your
last name? \
A V-B-R-N~O~R. The only people that spell it right
are those pecple from Detroit and that area, they have a ginger
ale by that name over there.
Q Mr. Vernor, you heard the testimony of Mr. Azatstorih
this morning? i
A Yes, I did.

Q  And in his testimony I bellieve he referred to Well:
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A Yes, he did. é
Q Do you have a core analysis of that well? ;
A Yes, I do. 3
Q@ It has been marked, I believe, as Atlantic's xxh1h$t
1



No, 8, Will you refer to that and tell the Commission what it

shows?

A First, I would like to show where this well is,
The Atlantic No. 29 Well is in the southeast --

Q What exhibit are you referring to?

A Exhibit No, 1. The Atlantic Exhibit No. 1, whioh |
is a map of the field. The Atlantic No. 29 Well is in the |
southeast of the northwest of Section 31. This core was taken |
from a depth of 1221 feet.

Q First, who prepared this core analysis?

A The Core Iaboretories, Incorporated. Their office
is in Fammington. The core was taken throughout the entire

interval, which is being designated Sand A and Sund B, and ;
the intervening zone. It is taken from the depth of 1221 feet To
a depth of 1311 feet. The intervening zone, which has been !
described as a combination of sand and shale by our geological
witness runs from approximately 1253 feet to 1299 feet. There
is permeability throughout this zone. The average horizontal
permeability is .22 millidarcies, and the average vertical
permeability is apporximately .1 millidarey. Grented, permeability
is not very high, but let us consider this permeability is acting
over & large area of the field. The total millidarcy capacity

of that area would be relatively high. The poresity interval

ranges from 5.1 per cent to 15.8 per cent, with one exception,
|

1m1ch_1l_2*1_pnr_acat_£n#thtz_-_Ht_had_n1lJHMnumuuﬂmLthznnghnu%___
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the intervai, sxcept for 2, 1L feoot
gether. I cali attention tc Mr. Bolacifs testimeny of yester—
day, in wadlcs e stated that oll is never fsund in the inter-

vening interval by, a3 he callsed it, bHlacy-lighit exsminatilon.

2

$ure
b
ot
4]
5
5
;.,J
ir]
£,
I
M»
[£]
vy
-]
*$
]
o
]
o
o+
<
]

This core anaiysis shows that there iz .11 suturation., I would

lisze to emphasize taat thias so-gelled seiwicable zone las measur-

able permeabllilty.

me, doc we have an electrie log Introdunsd &s an exhibit on any

of these cross secilona or anythlng?

3

A I thinz we Iintroduced ii as 7 o> 7 2.

dh. PRHTER: 7 B, I Zeve @ oopy of thst.

2

. WUTTER: Mr. Vern v, I woumder if ycu could te

C o you have any FYurther ¢ wuuent with respect to
that?
A Lld you have a question oo tuls lopg, Mr. Nutter?
Wi. HUTTER: Ho, air, I ust warted to correlate
it.
A I miznt wention, since you sre referring to the
log ==
M. HUTTEH: Ia there ao clactric lor? We have s
sonlc log.
A Ho. kxeuse me. We folicw 8 poliey of runnine 32

sonic logs in the welis which we cored sud adding in sddéitions,

and thoge we asve not. I might point -ut, sz 4. Agzatston 414

this morning, that the zone between Loz A, say from sabout 1247

%

’
1

|
!
|
|
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to gbout 12%0 it Ly showun as & gend o &8 @ sandy zone on the
sonic lop. If it were entirely shale. it would be umiove llke the
zone A above 11%0 or below 1315

G Do you have any further comuent with reapect to

core analysis on Well He. £97

& %o, I <o not.

f Do you nave a core analyels of Wel. Ho. 227

L\ Yes, I do.

i. Tils well, I belleve, iz suswn ¢n one of the cruss

gections, is 11 not?

No. 2% is shown on orosg seetion BB waleh iz

t...v
-

A we

our axnlbit He. 3, is it neti?

& Lxnlbit No. L.
A ™is, at the left end 7 =xhilbit BB, is Atlantic's

Ho. &3 wWell, &ud it is an induetion sisctric log.

o what does the ¢ore anaiysis of Wel. 23 show?
A It shows substantially uwbnal r. Agstston was tesil+

"]

fying about the He. 20 this morning, bosed on his description.
Wwe, as iir. Agataton pointed out, did vt ¢.urs the entire Intervall
between sc~callied Sand A and Sand B on thils core; but of the Liu-
terval which we 41d core, which sorresponds to the interval Mr.

Agatstor was desgoribing, we cored fouw: 1153 feet to 1i3L, or we

enalyszed that gzection, snd a sectlen Tooo 1231 te 1233, and witil
two exceptionz all of thet Interval ghowg perceabllity, porcslity

and reasidusl il saturation.
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] 1 you have the Repcrter ldentlify the core abpaly~

sisg of 2: ms cSxhibit Ho. 67

q

o, BINKLE: The sause tuatisn exlists as to Wel.

3u which we are golng to refer to uext, ila that we only have one |

copy, but we can furnish you with ancilcr copy.

Q (By #r. Hinkle) Xow, wili you rcefer t> the core
analysis of Well iio. 30 which you have Ildentifled as EHxhibit Ho,
107

A I refer again to kxhlbit Lo. 1 and point ocut that

EJ

the three wells whlch we are discussing are in a southeast, norih

west line in Section 31. We have wWell Lo. 2. in the northwsat
of the southeast of 31, 29, and the soutiheast, and 3° in the
northeast »f tus nocrtheast of ZSectlion 3i. In the Havaejo No. 30
well we have analysis from 1160 tc 114, which 1s the zone sbove
so=called Zone A& which the permeabllity ranges from Ul tc .03,
We have anelysis from 1169 to 1110, 1157 tc 1190 end from 1233
to 1246, This cors analysls siows very 1iitls of the zone be-
tween Zcne L and Zone B, However, it does siacw that Zone B has

. R
-

three rfeet I permeablility greater than one mliliidercy. One

{:\

_\‘
(€A

them is 1.2, acothsr cne 1s 95 millidarclea. Another cne 1s 17
millidarcies. 1 might add that we porl sratec -ur well, our Ko,
30 Well, in bhoth the so-called A Zong an¢ 3 Zone.

% Is that all?

A Yes.

Lo you have a copy of ol Paszc's wxhipit No. 127

&

§
i

D
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o

A Yes, 1 do. !
|

Q I would 1like to eall thst to your attention and 1f !

tne Commissicn will refer to that slsu, the staff. To you have
eny eomments to maxe to the Commlasion with respect to this Sz~
hibit?

A 1 would like to polnt cut that =1 Paso has attempte

[4%

t> show by difference in pregsure that fand A and Sand B are not
connected. Tuey used Horseghone Canyon Nlo. £, El Paso's HorseshoJ
Canyon Ho. 2 B as an example, and they lave & presaure in Sand A
of 221 pounds; fand B of 24,3 pounds at the same datum, I might
point out that on the same exhlblt taien wlthin & month, the
pressure in the Horseshoe Canyon No. i, taken of Sand B, was 209
sounde, I fall tc see how thls data csn be used to show one way
or the cther.

- Does it indicate anything tc you?

A It indicstes t. me that the pressures are very
close and that you eculdn't say froni thls whetlher the pressure
in Sand A was aigher or lower than Sand B,

Q Loea 1t show that the pregsure - f 209 ipn Sand B
is less than the 221 in Sand AY |

A Yes, it does, whilch means thst the dates cuintradicty
itaself cor contradicts what it was suppused t: show,

& How, refer to El Pasoc's -xilbit Fo. 13,

A Ll Paso's Exhibit No. 13 is sotitled "Indivicdusl

Production Tests ©f Sand A and B.' T firat test is of the Ll
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Pago Production Company's Horaseshoee Canyon No. 4 in whieh they

have 8 tsat in wand A of 21 barrels of oll per day with a zas~

oll ratic tuo shaliow to measurs, and Land I a test =f 7L barvvels
i
. . . %
per day and & 12 cuble feet per oarrel gaa-uvil ratico. On the

|

seccnd line down, which would be the Horcseshce Canyen No. °, they!

o5 varrels of cil per day

ot

show the exact .pposlte, Sand A has
putential with 193 GUR. Sand B haa .5 basrels of oil pex day |
potential and 7% to 1 GOR. 1 say timt this data cuntradicts it-

gelf and I don't think thet -~

G In what way does 1t cumit.oadict itself?
A L: one case we have nlghe: csatlc and hig.er pro-

duction test in Sand A; Iin the othier case we have algher ratic
and higher prcduction test in Sand 3, Thisz merely shows the
same varlation you have within the fleld.

& Now, Wr. Vernor, fram youwr reservuilsr study of the
Horseshoe~Galiup aresa, state whether or not,in your oplinion,the
present method ol caupletlon of wells willi cause & result in
waste.

A I cannot see any posslbiilty thaet the present
wethod of complieticn will result in waste. Flrst, the presaures
appsar to bs the s&ame or very nearliy 2., sc, at present, there
ghould be nc wmigretion from one zous to the other. The pressure
difference Letween the zones could not Lec.wme very high because

there iz not very high pressure in sither z.ne gt prssent. Fur-

Le!

ther, we dc not believe flow would occur between zones, but if
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we poastulate for a moment that 1t wlent; I do nol see how any

1 from both gones

o

lcse could be caused Lecause we are producing o

2

& I believe the test hag suvwn thet there has bean
some 53 wella cunpleted witin both zones upensc In the well bere,
wWhat effect, if any, has this had on iho communicatlion on the
tvwo gonez, & and B7

A ur geologloal witness Les shown that we belleve
the twc zones are connested, they wers nst, 1lao the completlion
of the 63 wells, as man has commectel Lhe iw:. zones.

& In your opinion, does tuge present method of com-
pletion in the twe gones Ly open hole xmathicd present any parti-
cular water flouding problem?

A o. We would, under waicc {looding io a situsticn
of this surt, which is not differsnt lu tiat sense than say a
limestoune regervoir with two reservolicrs wliliin a nmassive lime-
ston®, we woulid in that case sattempt tu, or wes would inject in
the two zonss geparately sc we cculd coutrcl our rate of frontal
advance. e would eslculate the dlsgplgdcable volume of o1l fram
the aree ar-unc the in'ection well, attownpt to equalize our 1ln-
section rates on a per volume basis. X course, this isntt per-
fect, 1t l1s gquite possible that somae ualer would come through
into one zcne before it did in the otier, but this caleulatlon
should maie the time of arrival relatively ciose. Purther,
suppose for a mauent, that water did zel in une zcne flret, was

produced in the well bore aleng with L1l Ifru s water~fpee zonc,
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the presgaures in the two zones sghould bs such that I don't aee
how any water sould go from one zone te tae other. And further,
17 it did, it would be awept out as the water front advanced
through thet zone,

1% In your study of the resorvilr cconditions in the
Horseshve~Gallup area, do you have any recomnendations tc malke
to ths Commission as to whether or nci these zones A and 3B
should be treated or contimued to be trested as one reservolr?

A I ~eocumend that they ahould continue tc be treated
28 & common reservolr.

E,‘,

H. HINKLE: That's alli,
MR, PORTER: Anyone heve a guestion of this wit~
ness?
CROSS EXAMINATION
BY MR. WOODWARD:

% ¥r., Yerncr, all of the core analyses you have in-
troduced here in evidence are taisen fra: wells on the Couthwest
flank of the fleld, is that correct?

A That 1s correct.

& Zaeh of these core analyses, 1o your cpinion,
analyses. in your opinion, show & relatively ihicik permeable
sané body saturated with oll?

Y Wnich part are you talxilng about? Apre you refers-
ing to the zcnes characterized as Zones A and B?

& You have stated that thizse analysez show a thiek
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permeable sand body, 1s that correct?

A Ies, it shows twe thleir very permesble sand bodles,|

&and tie zone 1In between of lower psmieability.

& In sach of these cores?
A Letumlly, it only shows that in cne <f them., I

presented the other twc cores to sghow that 1t, as much of the
core as we ned, LDacsed up our earller cuntsution.

€ Ig 1t your opinlon thet there ls vertical communi-

catlcn throughout this sandy intervel:

A It i3 my opinlon that cver the large area involved.

it 12 very pussibie for cammnication o exist through this ade

mittedly iow permeabllity. Secondly;, a specific core would be
Well No. 2J. Unfoptunately, we didn't core the center interval. |
As much of the core as we have ghows that the interval between
say 119C, 1220 is sandy, or rather ahous that there 1s permes-
bility snd scil oil ssturation. Well No. 2%, the log does not
look quite as good as Well No. 2i. we ithink that, by showing
Weli No. &%, that there is permeablility. There most certeinly
la permeablillity, or there most certainly is a zone of somewhat
betier charecteristics here on Wel. Ic. 23.

Q Is it your oplnion that the cure from Well 23
penetrated bath Sand A abd B to some sxtent’y

A Yes, it did.

¢ low, do you believe there 13 effective permeability

throughout this vertical sectlon?
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o

L

4 what d¢ you mean by sffective permeability?
< Well now, as a petrcolewm enziness, you sare aware
of the standard usage of that fers 1o the ucvement »f fluid

through & sand body, I am sure. Duwrlng thae producing life of
the field, asay 2. or 3C years, would you nave effective cammuni-

cation of fluld through this sand body?

i
i
i
I
)
1
i
i
;

;
}

r

A i think that is very poasibla. In fact, very prob-

able, and especlally in the zone characterized by the well luog
Ko. 23,

& You feel thet thers could be cilfective communiecas
tion throughout that vertlesl coluwmm?

A I thin thet the scommunicailon would be low, but

that there cuulsd bs communlcatlion.

-

8] Within the produeling 1il: T tis fleld, say 22 -

33 years?

A Yes.
& How, Mr. Vernor, unless it 1z clsarly shown that

both Sand A and B are represgented I1n ihel column, that is, that

Sand B has not played ocut between these tihrec wells and the heaxi
of the trend, this evidence indicate: sothing about communlcaticn

hetween Sand A and B, does 1iit7 You must asswe a horizontal can-

tinuation of Sand B tc the sand Interval you heve cored in these

three weilsg, iz that not correct?

4 >

A For a specific showlng, res. Zowever, I believs

[
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that by showing the nature of this saudy iloterval, one may very

well extend the asame reagoning to the sther pants of the fleid.

- That is & matter of speculstlon, 18 1t nov?
A That's «y opinion.
S Congldering for the mousat, Fr. Vernor, the man

made avemigs of cumaunleation between tnese two sands, do you
believe thati & well eampleted in ons oI the sands would effect-

ively drain the other during the producling 1ife ¢f these two

{ieldst

& I dlde't say that.

~ I asked you do you believs thet?

& I thinx that the rate wiuld be low encugh to be
such more eccnowically to be completed through dboth sends.

& Io you belleve that you sould drein one reseryalns
by completing the well in the other?

A You are not leading me t- tine when you say =-

L Duaring this period of twsnty to thirty years.

A You want to postulate iihai is the producling life
¢f the fleid?

- de are making that sssuiptiocn for the purposges o©
this questicn,

3 Well, I will answer tioec cucsiion this wey. If

you had no wellis completed in the lower zone and vyou camplete
all the others in the upper zone, it 1s guite probable thet irn

time you wourld dralin the lower zone.
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Q How wmuch time?
A Quite a length of fime.
& VYore thean thirty years?

A It would be difficult tc say how long, I couldntt
put a number on i%. You reallze the zommunicatlion, or rather
drainage, is a relative thing.

Q Am I to understand that vou don't know whather a
well completed in cne of these sands would effectively draln the
other within a period of thirty years?

A I think it 1is an impractical sclution to the pro-
blem.

s That is not the questicn. The guestion is whether
or not you know or have any opinion zz fo how long it would taxks
tc drain one of these reservolrs by canpleting the well in the
other?

A I think it would take guite & Long time, although

if vou want to allow dreinage alcng this lower gzone and around
&

through this zone that Mr. Agatston las described, along the sough-~

-

1y through this zone

ot

west side of the fileld rather than direc
that you are discussing, the tlme mizht bs conslderably reduced.

Q Mr. Vernor, you menticoned E1 Pezo's Exhibit No. 12

You would recognlze that thers are diffsrences in pressures with-

in a single common source of supply depending on the time cof
completicn, the nature of completion; and the duration of pro-

ductlion at the time of completion, would ycu not?

|

;
l
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£ You are sayling that prasssure changes aa the {ield

is producec?

Yes.
A Yasg.
of twc resecrvolrs, that a rampe of pressures 1s a falr compariso

mnore than individual well pressures’

A You have only one ners. I wosuld say if you looued

ot
o
b

]
-1
<@

at it alone you mignt be able to draw a cone
“ dow, Kr. Verncr, wnail i1s the range of pressures 1o

the three welis tegted In Sand AT

L canges from 100 pounds to 221 pounds.
G wizat ls the range of peszaures &0 comoon datwm

for Zané BY

A 201 to 243 pounds. Howsver, I would lilke to peint
out just what you brought out; the ctasr twe pressures on Sand A
were taien iu January of 1959, whereas the presawes I referrsd
to were all talken in September, Uctcler and iovember of 1957.

% Is it not %rue that tle pressures taszsn from the
Horssshoe Canyon & well in Sand A& were afier zand oil fracing?

A Are you implying that would have some effsct on th
presaure? They were, yes, sccord ng ¢ the _xhibit. I don't sed
that that bsarsz on the problam,

low, on & natural cwmpisticu, tas Horseghoe Canyca

Ho. 1, aisc completed in 1559, you nute the slgnificant differ-

i
|
|
\
l
i
!
, |
- How, would you recogmnize, Iin coaparing the pressurds
i
i
{
!
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ence {row preasure?

i
h As compared to what? §

i
o 48 compared to Rorsestce Canyon 6 and O, the pres- |

-

sures iu 3and A

-3

A i% is 201 pounds as cu.zared Uo 1%L pounds and 1.0
pounds. :

& I & common datwa? |

A Cn oa coumon datwn,

i To you thinik the adopticn of camon datun is a good
cumparison?

A That depends for what purpoge you want to use it,

wWhat purp.se do you want tc use it for?

~l

& For the purposes of tiis Lwearing and comparing.
A For the purposeg of tils aesring, I think it is &

good 1dea. I might point out that thc <tiher thing I had in mind

would be for a muaterial halance calowialicon.

1

S Iave you observed sny cores taken from wells in thd

heart of tue {ield? The thares that y.u testifled te deal with
wells in the szouthwest flank, have yoi .Lservadé any cores takeu

in the heart of the fleld?

A The cores themaelves v the analysia?

i Zither.

A I have not seen the corgsz. 1 iave seen the analysls.
£ What 40 those analyses indicate about the intervsad

ing shale body between Sand A and BY
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A ¥You mean the Intervenin. sand and zhalevy i
Sandy shele and shaly ssod? g
3 dell, since we atteapis %o sclisct the beat per:t |

of the core to Lave analyged In order Lo seve morney, we did nol

have the center section snalyzed,

s
i

You do not know what the persseavliity of that ceiw

ter gection ia”?

A That 1g correct,
& e, Vernor, ags a petrolsun engineer, doea your prod

fession generally recognize that it iz a wasteful and dangercus |
|

price to permit water in one reservoir to penetrate another

regervolr?
& Under whet circumstances?
£ We are asking tnls as a ;sueral cbservation or

practice of the profession. Do you geasrally permit, or would
you advocate permitting the 1a ectlci of water int: one reser-
voir and then perslitiing 1t € penetrats ansther?

A wall, for weter flooding ihsat would be noermal to

uas water fru: some cother resérvolr ang in sct it int> the #ii |

reservolr.

% And then pemmltted 1t to v foouw that reservolr
still te anctaer one?

A only 1f we are water fluoding uoth veservolrs., I

am contending here that thess are not 1w, reservsoirs. Conse-
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is no difference in the condition of twe zunes which may need ¢

be separated in any water flood.

)
1
H
]

o you expect the advence f water to be in s unl-

9

&
form configuration?

& You heard my earller tsstimony. I said thet by oud
calculgtlon we might maxe the frontsl sdvance relatively unifoms
and 1f It were noct, it would ncot adverasly affect the water floud.

i

N Mr. ¥ernor, you have seen tne lsopechoug mep in-

troduced as Ll Pascts Exhlibit No. 2, I believe?

A Yes.

L Have you seen the lscpscious wap of axhibit No. L
cf Sand B?

A Yes.

“ how, looxing at the configurstion and contsurs of

taege two sands as shown on thosge lscpsciicus saps, can you sug-
geat any program of Ilneetion whileh woeuld zasure 2 uniform £laod
taroughout these tw> sanda s¢ that you could in any wey caleulate
the arrivel of the ficod &t the ssme {ilie 1; the same well or
even apprcxicately the sanme tilme?

A 1 have no lntention of wa . lng a compiete water
flood study of tuls fleld until we have at least our lease; ws
nave not decldsd upon 8 pattern. *

“ in looking at the twe sands, hLowever, your testi-
meny is that you are not prepared t- zay now yeu could ingtitute

such & fiocdy
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A I will 88y ==
G Taat you could insure itoe water in the well bore

at the game ilue througn both sands?

A 1 feel sure that we car Jesizgo & flood such thet
the frontal advauce would be reletively unifome, You are assw=
ing, in your qussation, thet the earzival «f one befcre the othsr
is detrimental; 1 eay it la not.

& I am simply asising you.

A I feel asure that we cul.

¥i. WOODWARD: We hawve oo furtihier cuestians.

hi. PORTER: Anyone else neve a guestion of the
witneas?

S, HINKLE: VWe would 1is b~ offer Atlantic's

Zxhibite ., eand 10 in evidence.

wid

M, PORTER: 1Is there .. _ecoitlon to the aduittance

of these zxzhlbita? They will be recsived. The witness may bde

excused.
Giltiess excused)
Mi, HINKiZ: I would 1iss to cail Mr.T.0.D0evis.
T. . DAVIS,
celled as 8 witneas, having been first duly sworn on cath, testif

18d as followa:s
DIRECT EXAMIEATIOY
3Y Mn. BINZLE:

i Stats your pame, plesss.

v
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ji Ta ’Q. .T,&Viﬁ

Where du you reside, ir. Davig?

A Cagper, wWyaming. !
& By woom are ysu empioyec:. é
A The Atlantic Refining Coupaay. é
G In wuat capacity? |
A fiegional petroleun snglineer, |
Q Are you a graduste pelrilaux englneer? |

Yes, I gradusted fruan iLic University of Texas, re-
fa »

23

o~ ¥

ceived & 3.5. 1un petroleum sngineering In 1347,

& Have you been employed Ly the Atlentic since 19477
A Yes, 1 have. |
i
1
o And where have you he.lr zosltlcns with ftlentie, |

in what areas?

A I've worked in Texss and the Toeky Mountain area.
Q Are you fasmiliar and nads a study of the Horsesghuved

Gallup area anc the regervolr conditiong there, as petrcleum en-
gineer fuor Atiantic? |

A I have made a study sf tie mechwanical aspects of
the flelid, yeas.

& And you sre famllier witl the production andé the

driliing coste -- %

A Yes.
< -~ and produetion cogia’
f‘s Yegj I ‘-z'ﬁ»
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BIXKiLE: Are the gualiflcations of the witneas

facia
ot
i
&

b

accépianler
i, PORTER: They are.
W {By Mr. Hincie) Have you prepaced estiumates of i

the cost of dual wells on your leascs, the itlantic leases, in |

the Horsesghoe-Gallup area? |

& Yes, I have. Qur prescni weils are completed witis
five and a nhalf inch casing, and I ¢stiaats thet 1t will cost
F1L,400 acre to dual one of our pressnt wells; four wells thai we
ngven't drilled yet, I estimate that it will cost 12,400 per
well more to drilil.

G This figure 1ls consideraLiy igher than the figurs
that was glven yesterday by Bl Pgasc, 7o you have sny explana-
ticn for that?

A Ysa. I thinz that this 1s dus to the fact that we
would use a different end hole arrsiagewent {or one reascn, and
we would use a separate punplng unlt Lo pusp the lower zone, &n-

other reascn. AaAc¢tually, we looxed &t L1 Zasi's propossl for

duals f.or applleation on cur lease, aund we decided thet althougl
it wight be satisfacetory for them, .2 dusls were ordered, that
it wouldn't be satiafsctory for us. They propose using inch and
8 half tubing, and an inech and a fouril pusp is Hthe largest pup
you can use in tanls tublng. If we hwmos botlh of our rod strings

on one pusplng unit, as they propose, vae woest production ws

could get would be from -0 to 75 barrslis s day per zone. Anc,
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in our opinion, thls i1s not encuph productive eapaclty. We thiny
that this fieid will e water flooded and that we ahould have &
productlive capeclty of three or four Liues the sllowable for zach
zZone.
G Can you deseribe brlelly Lo the Comnission the iyps
of equipment that you would prefer t- use’

& 17 duais were ordered, we would run two gtrings ol
two and cane-~sixtesnth inech OD flush -int tubing. You can uge an
ineh and & Leif pusp with this tubin:, and we would aegng the rod
strings for the lower zone on & separaie punpling unit. We thinl
that that ig necessary for the lower zone Lecsuse all the zes
that comes out of the lower zone must ;o through the pump. This
is goling t¢ lower the volumetlrlc effeciency »{ the lower pump,
and we thin. we would heave to put & lasger puxper unit to pump
the lower zous.

- T"hat is the type of sguipment you are using at the
present time?

A “é are pregsently using twoe ineh tubing in five snd
a half cssing, and if we dual, we would have to remove the two
ineh string and run two atringe of tu. and -“ae-slxteenth lnch.

¢ Now, &8 to the wells crll.ed in tihe future, how
would you squip those?

A w8 would run seven inch czsling -n wells in the
future and run twc strings of twec incn non-upset tublng. This

would allow ua to use grester pumps ani Lave yreeter capaclty.
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o you agres withv ¥l Pascts pro ected rmethod for g

|

. !

separation and metering of the olliv y
|
i

»

3 I agres wilth the concejzi they propaose for metering
thie oll fcr the twn gzonesg ghou.d & dual Le ordered, but I don't

agree with ihe sguipment that they soupsass or the method they

g

propose {or dolng this. They would uase z compartmental separato:
with tuwc uweters for each well, and we aanticipate thet on our two
jesaes we would have .. dual welie and absul 1H singles, & total
of 55 wells, and that would require us L: use 55 aeperators and

about 1ii asetera. Kow, this would te burdensume from an operst~
ing standpoint, snd although we don't b .ect o 1 Paso's use of
that method, we wouidn't du it that way surssives.

& “aat would be your additicnal ¢r initisl investuent
if you hgd t: gc to dual campletionz? what is your estimate of
is?

4 ve wouid have »u dual cuspletione, approximately,
and we would nave 23 five and & hell luch cased wells at pll, Lo
ench, which would cost gn eadditicnal 531,L0.. ¥e would have 27

Cs

geven incik cased wells at 312,400 enclh, ubleh would cogt an addid

v

tiensl 23,00, and the total addiilonal cost for 5v wells would
be 5550, 0.0,
“ Tet 18 your additi nal cost for dual completions

<

in the svent that you were required Lo do it

.y

A That's correct.
C #hat sbout your operatis: sipsases, would they be

DEARNLEY - MEIER & ASSOC:ATES
GENERAL LAW REFORTERS
ALBUQUERGUE. NEW MEexico
Phone CHapel 3-6691




higher?

& In our opinion, the cperating expenses, if duals

s et ol s i i

were orderesd, would double. I say W.is bDecause we would have

twice as many pumps and rof sirings and tubing strings; would

heave twlce ag :axy pumping unite and engines, flow 1lpes, meters
twice as nuch storage, twice as much iabor to handle this adéi-

tlonel equipment and production. In wy oplalon, from an cperst-

o ame o Mmoo o e ' .

ing cost standpoini, it would be the same as doubling the number |

of wells con cur leasges.

& Will duals have any elfcct on the economie life of
these weils?

A I thlng duals would csuse an earlisr abandomment
of the wells. It fcllows tonat if y.ur operating costs sre twlce
as bigh then the ecgopomle limit on = weil will scour st 8 pro-

ducing rate twice gs nigh as four thinik the duals

w

~y pe?
lngle, s

[ A3

would undcubtedly be abandoned earlis: thas aingle completion.

b wouid the earlier absndciment, in effect, cause
wasta?
A It would leave more il in ihs ceservelr, in ay
opinion, than single ea&@l@tisns wouid Decauvas you would abandon
these wells earllar.

4 dave you made any estinalc sz L how much your
vperating coste might inecremse 1f y.u went into dual completion?y

A #eli., our present copersiing costs ere running a

hundred collare 8 well a month right now on single completions.,
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In sy opinicn, these costs would douvle 1Y we hed tu ge to duels
and we would have approximately -0 duals, and 5. times 310U a

month 1g 42, 0. & month that I thins cue opereting costs would

increase.
!

L what la your oplnicn «i iue dual completions by ;
uging the Brown zone selector which was dessribed Iin the testl- ;
mony here yesterday?

A Well, mechanlcelly, I tilnx tihls tool is satie-
factory. 1 den't have anything agalnst the tool froms 8 mechani-
cal standpcint. We wouldn't want t> use it on our leases be- |
cause I thin< we would have trouble .2.ing cur ellicwsble when
this field etarts to decline because ; u would only ve sble tc
produce each zone alf the time. Alse, for water flocoding, T
think both zones ghould be produced continucusly. Alsgo, I would
ob_ect to ancther operstor using tilis toul i duasle were ordered
unless the Joumliasion ageured us thai sxe satlafactory method
of sealingz the tool could be provides. liow, what I an getting &i
there, let's say a pumper 1s having trouble caxing ~is alleowable
froan one zone, then he iz going tc Ls teapisd to swlteh the tool

over and get 1t cut of anogther zpone. o I think if guch & tool

wers used, tne Commlssion would have L. sssure everybody that ihd

>

thing is sealed in one directlion or ilg siler.
& From an operating standooint, what 1s your opinion
of duals versus single complesicns?

& well, let me state that .tlantic 1s not opposed Lo
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dusls as 2 polley. e heve sany dusl completicns in operation

and we propose trew and recommend ther when we think they are
|

i61¢, fron & reservoir engineern- |
|

f“’.)

cular

'..)n

uecessbry. in this part
ing standpolat, ke. Vernor nes already zone over reassnsg uhy we
thing duals sre unnecessary. how, [roi en operating standpolnt,
cuals would ccat us an additiomal $ulo, ool more than single cow=-
pleticus. We thiink thal our operstiug cosis would zo up 35,000
g8 montn. I belleve tnat cumls would e asbandoned earlier than

single compleilionsg, and thamt duels would sause more oll tu be

left in the ground than single completions., For these reasons

1t wouid pe my recuwuaendation that £1 Pasols appliication for
duala be denled.
{. AliRGk: Tmti'e 8l ..
i, POAlED: Anyone have 8 guesticony
CrUBE hAANMINATION

BY M. BUARKQUGHES:

4 I wouid lige t¢ as: one guestion. Did I understang
you, sir, to say taal ia yuur opinicn <dual caupletion would re-
suit in earlier azbandomment?

A Yes, sir.

pleticns, &ir?

T

A Well, in some cases I thini duals are neceasary to

*r

prevent waste.

< The gquesticn was, do you thini thet dusl completlofe

“ Is that & vroad statsment applying to 8ll dual cundt

3

£
i
i
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Hmi ,.

result in eariier abaudowent?

A It you are looking &t itw. reservoirg belng singly
completed versus ths same twe reservoirs Leing dually completed,
I thing the answer 1s yes, it would csause esariler abandocmment.

& Whieh in every case would mean were waste in thet
more cil would be left in the reservoliry

A That is »ight, except in suus cases you mizht want

to dual the well i> prevent the waste. For insteance, if you had

& gas resecvaolr and an oll reservolr, you wouldn't want to albgly

conplets walls iice tosi.
%, BURHOUGHS: Thank you.
MR, PORTER: Angyone elsze aave a gquestion?

UESTIONS BY 3. FISCHER:

€ #r. Davis, in line with inhis dval campleticn, then,
do you thini thet if you duelly complieted in two cil reaservol

that tiist would cause premature abandonsent of either one of the

tue reservolrs regardlesgs of the seperation between the two?

A As cpposed to putting Lhese tws oll reservolrs
togetoer?

L Just for this question, ves.

A Yes. 1t would cause earller abendonment than 1if

the two resgrvolrs were slngly camplisted.
¢ Would you recammend to yuur company that this

Horgaesheoe-Gallup both sands be weter lcod?

A #e sre golng to meke o water {icod study, snd the
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early resultz indicate thet this is sn excellent pimce {» wrwer
flood, so 1 &un sure the astudy wili Dear out that we wili recom-
mend & water flood program.

& Well, if it does bear tiat sub, you, in your opln-|

ion, would recommend & water flood program Lo your company/

Wouldn't you initlste your water flocd vefore primary abanénn;sn#?
A we would initlate it as sarly as pcasible to aainwi
tain allowablea on these wells, and wieneve: that would ceeur, wWé
would try to arrest the decline early envugh to maintaln the cu:w
rent alloweble.,
iut. FIGCHER: Thanx you.
5. PURTER: Anyone else have a guostion?
UESTIONS BY M. WOCDWARD:
&G Mr. Devia, what would & aingle well completed in

Sand A cost, approzlmately, to driil It and squlp it?

A About g2k,0uu, $&5,00..
g And what would & single well drilled and completod

in Sand B coat?

A Approximately the same custl,
Q Approximately the same. iHow, ia thsre, in your

opinion, sufficient recoveralle reserves LY primary .aeans to
recover ths ocoat of & slngle well and return a rsasonable profit
to the operators:

A A pingle welli in a slngis zone, you meant

& Theat 1s correct.
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A Depending on wnat part of the fleld you are taltin%

abcut, yea, in the ma ority of the Field that would be true.

i
i
[
!
i
1
13
i
i

& In beth zones?
A Yez.
& As a matier of fact, there are & number of single

~

caspleticns in Tand &,~-

A T tts right.

% -~ isntt that correcti?

A Yes.

¢ ALii pight; now, let's compare tue ccat of two singls

wells, one cumpleted in Sand A and wane cumpleted in fend B, and
& well, a aingle well completed in L:oiu zonsas, end dusliy eom~ |

pleted in both zones as your company would prefer to complete 1t

-

and a eingle well completed In both zounes but nst dualily completdd
s> A8 to segregate production. wWhat wiuld be ths total ccat of
the two single welils?

A Be around gs5u,uul,

& and of the dual completl.n by means of cne well,

in botn zones’?

2 B about {25,004,
s I'ces that lnelude the c¢.si of the dusl eguipmenti?
A I wigunderatood you. .ould you as that again?

0

“cat would be the cost 7 the Jually campleting a
gingle wslil 15 both Sand A and B?

1%

A Jn one of your present lcll;

741
}is
(%l
=
Q
[
ot
jo N
[»]
(%]
®
(44
‘-
ot
o
-}
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initial cost would be arocund $25,00., end we woulé have another
$UL, 400 to dual it, whieh would be {39,400,

& All rigbt, then, 1f eacii =f these sands would pro-
duce enough cll to pay the coat of tw. separate wslls, eertainly
they will pay the cost of the dusl campletion, will they not?

A Yes. 1 think the testiuony has been earlier that
we thin« that dusls are unnecessary. e naven't sald that you
couldn' t pey it out.

%] It 1s possible to duslly cunplete these wells and
still receive a reasonable profit cn your Investment?

A You wouldn't recelve as muchkk proflt as you would
if they were aiugly completed, but you weuld in all probability
make & profit.

Q How, Hr. Davia, you heve testified that in failing
to =~ or as a regult of segregating the production fram these
two zones you would effect an earlier abandomment of wells due
to the increased operating coat, with thie result that swme oil
would be left in the ground, is that correet?

A That's my opinion, yes.

& Is that observaticn not liiewlge true of any two
sands underliying the sawme area separated by as much as two or
three thousand feet?

A If you dual any two sands as opposed to putting
then together with & single ecompleticn, you would alvways have

the higher cpersting coat on the dusls, you would always have to
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abandon the dual wella earlier az oppozed to the aingle well.

1} Kow, that would likewise be true of two separate
campletions, let's say, in two sands separated by as much eas two
or three thousand feet?

A Taat'a true.

« However, on elther dusl coampletion or an open hols

completian, if I may use that term, you have the production frow

both zones contributing to your cost of operation, do you not?

A Yes, but the cost of cperaticn 1s twice as high
on ths dual,
Q As a matter of pollicy, do you advocate separate

completions in separste reservoiras?

A when we think waste will cccur, we do.

< In the absence of wuasie, you favor opan hole come
pletions?

A waate has many definitions. You could have two

orudes, one sour and one sweet, you could have a different gravif
of the crudes, I think when anything would affect your operatic
8c as to cause waste, Atlantie would certainly recommend dual
completions.

Q Yot have more reservoir contrcl in two separate
coumon sources if they are separately cosmpleted?

A You can tell more securately how much sach zone
produces, yes, provided you meter the zeparate zones,

] Is there any way that you can actuelly tell how
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much each zone produces waen ithe production ls not segregated:

A There lg no way that I imow of, unless you make
periodic tests on the different zonea.

4] Kow, on the gsaumption that water flooding will be
inatituted, 1in the event fat the dual cunpletion does result in
an earliier sbandomment, for primary purpcaes, would not that re-
maining oll be plcked up by the water flood es well as ouch ade
ditional reccvery?

A I would think the water would sweep that area, yes.
You would always have wells cn a lesage, even with water flood,
that eventually wculd be abandoned, anc I think dual completicra
would be sbandoned sarliier than single caupletions.

¢ Loes it nake very much differance if you went to
a water flood?

A Lvea 1f you went ¢. a water {lood, you would still
nave gome wella on your lesse that wers abandoned when the lease
was flnally cumpleted, you would be abandcning these wells earl~
ier taen you would if the wells were singly campleted,

M. WOUDWARD: We have nc further questlons,
. PORTER: HMr. Hinikle.
REDIRECT EXAMINATION
BY: M. BIRKLE:

) Mr. Davis, getting baci: to the Governorts questioun

of dual cumpletious, in this case we are taliing about supposedly

& single reservolr and completiocns in twc zones, you might say,
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of & cammcil reservoir?

A Yea.

Q Under the Rules and Regulations of the 01l Conaser-
vation Cammigglon, where you have tw: dlstinet regervolrs sgepar-
ated by e wide interwvsl, for Ingtsnce, 1if you had productiocn in
the Penngylvanlan fourmation and producticn in the Tevonian for-
mation, and you haed & thiock interyml, and there ia no gqueastion
about them beling separate reservolrz, Iin that csse you would not
be permitted to complete that hols by cpen hole methods, would
yaa?

A Ko, 1f it was establiaghed that these were separate
regeryvoirs, no communication bstween them, we could not complete
these &s an open hole campletion.

G In that case, you have cne of two alternatives;
sither {0 maxke & dusl cumpletion in Loth reservolirs, or to drilil
two separate wellis, cone to say the Ponngylvanian formstion, that
resorvoir, and the other one dwon to the Deveonian?

A That 1s right,.

Q Now, that lnvolwes an asconumic problem in the eost
of drilling & campletely new well, does 1t noct?

A Yes, it doss, and ln nins comsges out of ten, it
would be more economic to duml & well than it would be to drill
8 separats wal..

Q ¥ell, now, is 1t true in that case that you aight

leave sase oll becauses of prerature abandonment ocesauae of dusl
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ccmpletion?

A In a cass ilke that it would be the duasl campared
to two wells lnstead of cne well, -~

Q Thatta »ight.

A -« 30 the abandonmeni would be approximately the
same. It might even be a 1ittle laas.

g But really you didn't Intend to convey the impres-
sicn in your answer to the Governor's guestion that your state-
nent was true gensrally of dusl ecompleticna?

A Ho, 1 didn't.

MA. HIRKLE: Tmmt's all.
MR. POR¥ER: Any further questiona? Mr. Pilscher.
RiECROSS EXAHMINATICH
BY: M. FISCHER:

Q Hr. Davis, you menticned a hundred doliars 8 month
per well as sasentially what you would call a list cost, is that
right?

A That ia ow direet cpersating cost., It includes
puxpers, laborers, plugging job, et catera.

Q What is the greatest single iten in that one hum-
dred doliara?t

A { den't think I could answer that, I haven't analy-
sed our cost that thoroughly. I am mire labor is a large item
and maintenance and repalr of hole and surface equipment is a
large iten.
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Q Your pumping units, those wells thst are pumping.
are they run «n an e¢lestrle motor or zas?

A Blectrieity is not avallable in that area, 230 we
are ruming these with ges engines.

Q But posalibly your pumpers! wages would be the
groatest single item?

A It's one of the largest ltems, I wouldn't say it
was the gresatest.

Q How paxy pumpers are you using on ydur lease in
tihe Horseshoo-Galliup at the present time?

A We nave one full time puuper and we have one con~
tract pusper that works nearly full time.

] Would you hawe to dcuble the amcupt of labor or
puxpers 1f it ac happ&ned that theas were determined to be two
separate sources of supply and you dualled the wells?

A G, I am sure that we wculd. Wwe would have twice
a8 nany tulngs for the pumper to do.

MR, FISCHER: Theank you.
MR, PORTEHs Anyone e€ise have a question? The
witneas may be excused.
(ditness excused)
M., BINKiE: That's all we have,
Hi. BUELL: May 1t plesse the Commliasion if we
could have a short recess to arraige our exhibitas? I believe

we wili nave a net saving of time overall,
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M. PORTER; I favor that.

(short recess)

Mit, PORTER: The mestling will cume to order, pleasé.

MR, XELLAHIN: In my testlacny this morning I an-
pounced that we wculd have gome core sanples. They are now
preosent hers in the hearing room end they are on the table in
the bacx. They consist of cores frun the Bolack No, 1l Well be-
tween the depth of 1536 feet and 154 feet, and from the Bolack
No. 5 Well betwsen the range of 1570 feet to 1536 feet. The ex-
act depth frux which the various core samples were taken are
marized on tha baxes, and at thia time we would like to offer tha&
for the beneflt of the Commigaion.

MR. PORTER: Any objecticn to the admittance of
thess cores intc the record? They will be made a part of the
record.

MR. KELLARIN: In eddition, there was sxne menticn
yesterday that the teatimony of Mr. Bolack was not supported by
any factusl data. I have present here in the hearing room for
the benefit <f any who care to locz at 1% the core analyals on
tos No. & Weli, upper scne, lower sand; the core anslysls on the
No. 10 and No., 1. Well in the lower sand, and an engineering re-
port on the Well Ho. 10 and Core Laboratorieas'! reports on the
area, dated December 22, 1457, and March the 25th, 1953. Within
about & weex we willi have an additional report from Core Lebora-

tories in tue area under date of Pebrusry, 155%.
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M. WUITER: Those coce analyses will not be
offered as IZxhlbita, however?

M. KECTAHIN: IT you s deslire, they will be.

Hh, HUTTER: ‘The staff woulc li.e t> see the core
snaiysls,

M. FELLAHIN: We would pladly offer them as an
exhibit if they a- Jdosire. They are here. I have no witnesa to
ldentify tunem here,

“h. NUTTER: Arse the core analyses ldentified? I
think we would appreciate naving those in the record.

MR. KELLARIN: Just the core analysea?

IR, BUTTER: Yes. Mi, Torter, we would like to
compare tliese with these elecirle logs.

Wi, PORTER: Mr. Buell, will you proceed with your
testimony, plense?

M. BUnLl: We have ons witneas wioc has not besn
BWOrn.

(ditness sworn)

[ 24

MR, BUELL: I wmigat point out at the ocutset, may
it please the Cammiselon, we will be extremely careful to avoid
Any unnecessary duplication since there Las been a2 tremendous
amount of testimony already placed in the record.

WE R- ﬁé‘:i"i:% : Lil;

called ms a witness, having been first duly sworn on cath, teastid

fled as followa:

. 4
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DIRECT EXAMINATION

BY: MR. BUELL:

4 state your full name, by whom you are employed and
in what capasity and what losation, pieass.

A My neme is Charles R. Marahall., I am employed by
Pan Amerioan Petroleum Gorporation as a petroleux engineer in
their Parmington office.

Q What is your sducaticnal bashground with respect
to pertolewm engineering, Mr. Mershsall?

A I received a B, 3, degre2 in petroleum engineering
from the University of Texas in 1555,

Q what have you done alince graduation?

A I have been amployed with: Pan Amsrican exsept for
six months in the Armed Services.

MR, BUELL: Any questicus as to his qualifiecaticns
M. PORTER: HNeo, air.

Q (By Mr. Busll} You sald you were employed and
worked out of Pan American's Farmington office, is that correct?

A Thatts correct.

Q Does that offies have direct gupervision over Pan
Americants cperativns in the Horseshos-Gallup area?

A It does.

Q In copneetion with your Jduties with Pan American,
Mr. Marshall, have you made an inwvestigaticn and study to sscor—

tain whether or not in the Horassshoe-Gallup Pool we are dealing
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with cae cumon soures of supply or we ape dealling with two
senscate &nd Giatinet sources of supply”

I 1 Lave .8de spuch & study.

hiat is your opinlen based on such a study with re¢
cset Lo s guestlont
.y opinlon is thst in ials situsticon we sre dealing
it 2 caiuenl sousce ol supply.

A1l ~ight, s&ir, than: you. 1 direct your attantiém
gt Yo wast L48s been marced ag fan Anerican's Exhiibit No. 2 and
for the benefit of tine record, 1 will state here that Pan Ameri-
¢, 808 ruasblt Ko, 1 was used 1ln er.ss sxamining an El Paso wit-
ness. Woat dces ixhibit 2 reflect?

A ~xnibit 2 is & structural map contoured cn top of
the Gallup oz 3 cne hundred foot interval of the Horseshoe~Gal-
lup field.

G Ail right, sir. I realize there has bean scne
genersl testimony on structure, but since it 1a cne eritical
agpect of the problem we are faced with here, ¥Mr. Marshall, woulp
you briefly describe your strustural interpretations as reflectefl
by Exhibit 27

A This interprstatlion cf the structure indilcates that
the formations have & rather gentle <ip to the outheast in the
northwe st partién of the fisld, This 4ip casnges abruptly along
& line somewhere noar the diagonal, the northeast, southwest

diagonal of Section 10 %o a conasiderably zreater dip angle,
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A Is that where the hogback ls encountorsd? I haw
heard that word mentioned durling this case.

A I believe Mhat is terned the hogback 1s off [ust
to the southwest of thie partieular disgunal,

4 And thet is where your deeply steeplng beds begin
and start in that general sovuthesastern areal?

A That la correct.

< All right, sir, waat 1s the aignificance of the
red line I see on HExnibls 27

A The red line is the tracs of the cross sectlon
which ia showun on Seestion AA price which I will use later.

Q Are you ready to diascuss that now?

A You.

(%3 Lot me direct your attention to swhat has besen
marked as Pan American'as Exhibit Fo. 3, the crcas sectlon to
which you just referred. what does ii reflecit, Mr. Mershall?

A Thiz section reflects, in my opinion, that we are
dealing with & ccunon scures of supply in thils fleld.

Q Eow many are the wells whlch have been included
in that 2uibit?

A There are six wells represented on this Exhibit,
six electric log, and also we have a sonlc log for one of the
wells.

Q Of course, those wells are shown on the trace on

Exhibit 2, but would you, for the benefit of the record, name
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the northernmcat weil and the southermuost well that appear on
that section?

A The northernmost well ls tl Paasc Natural Gas Pro-
duction Campany!s Horseshoe Canyon No. 1 B located in the north-
vest of the northwest guarter of Sectlun 3, Townsahip 30 Korth,
Range 1O weat. The southernmost well 1s Pan American's Joseph
Aldints No. 2 located in the scutheast quarter of the northeast
quarter cof Secticn 10, Towmshly 30 North, Range 15 West.

1~ what is that log on the extreme right of Exhibit 3

A This is & sonie log on the same wells, Pan Ameri-
can's, Pan Aserican's Joseph Aldints No. 2.

Q What ias the significance of a portion of each log
that you have covered in yellow, what 1s the significance of the
yellow coloring?

A I have colored in yellow on emeh of these logs the
section in the interval that we are conaidering, which I intepr~
pret to be aand.

< Do the logs of the wells used on thig sestion, do
they reflect the intervel that has been referred to in this hears
ing as A and B and upper and lower?

A No, alr, not in every case they do not,

& What wellg on that Exilblt do not refleet the in-
terval that has been refsrred to here as A and B and upper and
lower?

A Well, you'll note that Pan Amerlcant's Joseph Aldin

.
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¥o. 1, the interval whish has been defined as A, the bottom of
this interval, it would be rather diffiocult to plek on thils log
since the log i{s indigating sand development over the majority
of the interval except for perhaps the bottom 10 to 15 feet, the
15 rfeet between 1565 to 1380,

& I understand your answer now, Mr, Mapshall, In

other words, sane of these logs dont't refleet A and B and upper

and lower becsause actually they show thew &z one o ne of porosiiy?

A Thatt'a correct. And if you wlll note, the electri?

log on Tom Bolack!s Bolack Mo, 8 located in the northwest quarte)
of the southeast guarter of Seetion 3, Townahlp 30 North, Range
145 West, this log indicates a well develouped sand sectlon from
the t>p of what has been called zone A throughout the produecing
interval in thia fisld, or to the bottan of what has been called
zone B.

& Mr. Harshall, for the purpose of this queation,
aasme the Commigsion approves El Paso's application. How could
you physically dusl Bolack's Belack lio. 07

A As we are considering dual canpletions here, 1t
would be phyaically impossible to durlly cauplete this well.

(] Would it do you any good at all to set a packer
in that well beituween what hasg been referred tc aa A and B and
upper and lower?

A Well, as you will notice, this well happens to he

perforated over the intervels 1535 to 1530 and over the interval
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1700 to l720. KNow, this iz & similar completion to other wells
in the f1eld ané you could set a parker between those two sets
of perforationa uhieh would, of courss, locrease the alloweble
if you had a dusl canpletion, but your seal would be in the
parker, nowhere alige.

& In other worda, you would have s seal in the well
bore and lmmediately adjmsent to the well bore you would have
conmunipgation?

A Thatts correct.

4] Do some of the logs on that sectlion, Mr, Marshall,
reflect an interval between two zonea of porcesity where you do
not interpret sand to be?

A Yes. As I pointed ocut Iln the A Ho. 1, there was
approximately 15 feet, and the No. 2 there 1z 15, 20 feest per-
haps, or zmayhe 22 feet that 1s indigatsd to be rather impervious

Q Ars large volume frec treaitments cammonly used to
occmplete in this field?

A Yes, air, they are.

G In your opinion, as a reservcir engineer, do you
feel that 5 or 10 feet of pernaps dense interval could foru
an sffective barrler between the two s jor zeones of poresity?

A In talking of intervels in that depth range, &
feet, and the volumes of frsoture thst we give these wells, I

do not thinit you could,

.
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G Al: right, sir, let's co back to Bolaek No, 3 for
just & moment. DLamediately to the ripht of the interval you
have colored in yellow, I notlee a bDlue daanad line. What is
the algnificance of that?

A The interval lmmedlately above the sand gection,
say, over the interval 150U down to Lhe tup of the sand, ls what
I interpret to be shale, the &P or zc¢ll potential curve 1a re~
flecting 1t 1s shale. I have merely sitended that shale line
to the total depth c¢f the well to ghow what you would expect
the log to lndloate where that interval gale ==

& In other words, 1s thet the gshale line that I have
heard referrec to ~-

A Toetts correct.

& -~ in this hearing before?

A The shale base line.

€ Have you done that for sach and every log on that
Exhibit?

A I have.

< ¥r. Marshall, let me dircet your attention now to
El Paso MNstural Ge&s Produets Company's Horseshos Canyon Ko. G,
which ig a well immediately to the laft of Bolack's No, 5 Well.
FProm here it appears to have an apparent denss interval betwesn
the two major zones of perosityy

A Toat is correct, approxlmately 12 feet.
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& A1l right, sir. Assume, for the purpoas of this
question, that the Commission approves Bl Paso's application
and thess weclla are duslled, even essuuing In thet event that
Bl Paso could get & packer and separsie the two major gones
of porosity in that well, would you have ihie two zones separated
in the regervolr when the well adjmcent to 1t has sand continulty
from the top to the hottom?

A Ne, sir, you would not.

& Again, you woulé hawe szeparaticn in the well bore,
but you would still have cammunication in your reservelr?

A ™siv's carrect.

< Why bave you ineluded {ils sonls log?

A Tne sonic log is ineluded to further verify my
interpretation that a rather well dsveloped sand exlats through
the interval from the tap of the upper sand ¢ the bottom of the
mejor sand. 7The aonie log, which is Pan Americants Joseph Aldinf
¥o. &, is indieating‘mh fram approximately 1450 feet up to thp
top of where we have the log shown. It 1z also indlcating shale
over the intervel 1445, spproximately, down through the interval
we have ghown on the log. MNow, you wlil note that there 13 a
rather wide difference in log respcnse tarcugh the interval fron
the top of the upper sand to the boticm of the lower ssnd. Thig,
in =y oplinion, 1s indieating the exlastsuce of sand developmant
throughout thlsz section,
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Q And you use tue sonle log as & tool to deplet your
sand on the log?

& Yes.

& Heve you gompared sonlc logs and elsctric logs
with other wellg in the fileld?

A I have.

Q £id they werify the initerpretation that you re-
flected on ixhibit 37

A They &14.

4] De you bave any other cwments on this Zxhibit,
¥Mr. Marshall?

A I might peint out that In i1 Paso Natural Gaa
Products Conpany's Horseshoe Canyon Lc. 2 B lceated in the
northweat of the northwest quarter of Sectlon 3, whieh 18, I
believe, the dlacovery well in thie {leld, iz this well the
log indicates the existense of sand development fran the top of
the upper sand tc the bottom of the lower gone except for a
ghale kick that 1z almoat Just needle-point wide, perhaps a
foot, foot and & half.

Q Letfs assune that that is, thet foot or half a
foot, is completely lmpervious shale, do you feel that a ghmle
barrier & half a foot, six inchea or twelve inches thick would
form effective separation between thoze two scnesx of porosity?

A Ho, alr, I do not.
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& ALl rignt, sir, let me dlrect your attentlcn now
to Exnibit XNo. 4. what does thet Exhibit reflect?

A sxhibit L is an electric logz on Pan Americants
Josepn Aldin's Ro. i, and alsc an individual core description,
of courae, taken from thls well. I%ve alac indicated permea~
bility and porcsity as they were indlcated cn the core analysles
for tile well. Permeabiiity 1s indiceted by the green coloring,
and the porvalily scaie ls crcssuays.

% in other words, you plotted porosity and permeas-
bility as reilected by your core analysis on the left side of

the well burs, and 1 assumw that whlte Line ls the well bore?

A Thatts correct.

& I mean the white vertical 1ine?

A Yeos.

14 what are you doing here, then, Mr. Marshsll, you

are comparing core dats with log date, is that correct?

A That?!s correct,
] With respect to this ac-~called denae interval,

d1d we obtain & core on any pertion of that dense intervael?

A We €id obtaln s core on & portion of this dense
interval bttuaan what hag been defined as Sand A and B.

aQ What did it reflect with respect to porosity and

permeablility?
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A Over the portion that we covered, the last three
feet, uwhich are well doun into this intervel between tha better
developed portions of the reservoir, we had cne foot that had
& permeabllity of 2.3 to 4 millidarciea; one foot that had a
permeabllity of 4.2 millidarcies, and one foot that had a
perweability of less than 1. The average though, that six
is approximately 2 millidarcies permeability and seven and a
half percent poroaity.

d Wefve heard sume testimony in this hearing with
respect (o effective permeadllity. In your opinion, if there
i1s an average permeability of 2 millidarcles, do you think that
would meet any one's definition of effective -«

4 It would certainly mest wmine.

Q Qkay, sir, have you ithen related the data you
obtalned from the core, slong with the comparison of the log
ut.thn interval that was cored to other portions of the electric
log on that Exhibity

A Yos, I have. You will notice thet the interval
whlch I was referring to, the three fest that we had cored and
which I was just deseribing, is loeated between 1525 feet and
1530 feet. You will notiece that the electric log, the SP curve,
or the left track of the il&atrie log, the response opposite
that interval is essentimlly the ssuo response down to approxi-
mately 1550 feet. Also, the ourves reflectsd on this elestric

log are similar to that interwal. In fact, the other curves are
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similar to 1%, but the &P surve describes it at approximately
1550 feet. How, thia to me means that you gould expect the
sane type of poroaity and permeabllity down to 1550 feet with
probably decreasing values dowmn to 1572, 1373 feet, where they
are indicated to be spproximstely [ to 5, & feet of fairly im
psrvious shale.

Q All right, sir; in other words, in your cpinion,
the data reflscted on that #xhibpit ahow that with the exception
of -~ did you sy & feet?

A Correet.

Q S8ix feet through the so-called denss interval, we
have both porosity and permmeabllity?

A we do.

Q Do you feel, in a reservelr of thls type, that §
feet is effective separation?

A I do not.

Q And, of ccurse, Mr. Marshall, we are sinply look-
ing at what we found in one well bore hers, aren't we?

A That is correct.

Q Can you tell me wnether or not 10 feet, 20 feet
out fraus that well laterally this ssue & foot interval will
continue?

A No, sir, I ecamot,

Q But even esswming thet 1t does, in your opinion,

that 6 feet is nct effective separstion?
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A That's correct.

G Do you recall El Pasgo's Exhibit No. 2, which was,
I think, &n exhiblt socmewhat similar tc this?

A Yes.

1~ Have you examined the ccre analysls that they sub~
mitted un the well that waas reflected on that exhibit?

A I have.

8] Did you observe alsc on that well through this aso-
called dense Interval we had both permeabllity and porosity?

A Yes, slr, we had permesbility end porosity, and
the porosity was of a good magnitude, of s significant masnitud#

4] Dié you aversge the permeability that the core data

reflected through this so~called dense laterval?

A I dai4.

G dnat was the result cf that?

A My average was .45 millidarcies throughout the
interval.

Q o4 millidarcies?

A Yeos.

MR, BUELL: In that conneetion, may it plesase the
Commission, I belleve that Mr. Speer, when he was testifying at
cne time selild .41, and another time sald .1, I thought pos-
sibly for the record at this time we might clear that up., I am
sure it is .41 since that is so c¢losely comparable to ours.

HR. PORTER: Mr. Speer, do you recall?
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MR. 8PEER: I bellsve that 1s correct, .4l. I
would 1like to as< if the aversge that Mr, Marshell made of our
analysis is adjusted for the geven fcot depth correction.

A it is not.

MR. SPEER: There is a seven foot correction which

by taking the depth %imun o the core analysis you actually in-
clude part of the lm;ur sand that 1s shown on the eleetric log
at the sane depth.

MR, BUELL: I don't want to leave the impression
that we are guibbling betwesen their peaks of .41 and our pesk
of Jl.

A I would like to point cut one thing, I made no
ad justment. However, I used permesbllity 1in excessz of elther
«ne and & half tc two millidarcles. That might have been high.

Q (By ¥r. Buell) Mr. Marshall, do you know of any
wells that Pan Ameriocan 1s producing that haven't averaged

permeabllity of that magnituda?
& Yes, sir.

Q wWhat type wells are they? 1 mean oll or gas, and

in vhat formmtion?

A We have gas wells in the Pictured Cliffs Forma-

tion which have average permesbility on that order of magnitude.

] And they are produclng?
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A They ere produeing gas wells.
G 411 right, sir, thank you. Going to Exhibit L,
what is the signifiecance of the intervals cn the right-hand

gide of the loz there that you have bLlocked in, in red?

A The intervels that sre blocked in, in red are
the footages which this visuel core deascription indlecates were

vertically fractured cr indleates wers vertlcally Cractured.

& Will you go to Exhiihit Ho, 2 and point out the

location of that well?

A The Joseph Aldin YNo. 1 is loosted here in the

northwe st portion.

& Is that at or near ur Iin the aresa where you would
expect the .oat fracturing, Mr. Marshalil, due to the steeply

dipping beds?

A Aceoprding to this structurally interpretation,
it is uat before you begin to get into this srea. It iz on

the edge, s8¢ tc apeak,

@ Let me &sk you your opinlen witn respect to
frasturing, Mr. Marshall. Do you feel in certain areas of

that pocl that it 13 golng teo be & caumon cecurrence?
A I definitely feel that.

%) Would you go basek to Exhibit 2 and point out
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where you think it will oecur and why?

A Prom our experiense in the Gallup, in that area,
we would expect the formatlon to be highly fractured in this
area through here, off where the bec iz dipping in & rather
steep angle.

Q What portion of the poel iz that, the asocutheast
portion?

A Toat is In the scutheast portion of the field.

< All right, sir. Are you fanilisar with Pan Ameri-
cants operations in the VYerde=(ellup Fleld?

A I anm.

Q Do you agree with previous witnessos wbo teatifled
here that extensive frasturing exists there?

A I am.

Q Do you recall the testlmony, I believe 1t uas by
El Pasc, Mr, Speer, to the effect that e would not antiloipate

as oxtensive fracturing in Horssshoe~Gallup &s ocours in Verde

dus to the fact that the pay zone herc is nore sandy?
A I remember that.

Q I might not have sald it exmetly as he did, but
I want you to get the idea. Actually, from ths standpoint of
communication, Mr. Marshall, are we too concermed about whether

or not fracturing cecuwrs in sand?

A Ko, ¥e are not.
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g Can you #ee any reaacn why the shale or the la=
permeable zones that might form an effective barrier of separa~
tion in this area would be any leas susceptible to fracturing
than the shale in the Verde~fallup arear’

A The ashale or sandy shale in the Verde~Jallup aresa
is, in my opinien, Ldenticel or very similar, from eoring in-
apection and logging inapesstion, to ihe ghales or sandy shales
and sand and sheles that we are talking sb. ut here swven though
in some portions the sand development nay inecrease, sand I would
not argue that the change in chmrascter of the roek might change
its renctiocn to ztress. The shales are still there, andéd I fall
to see how their reactions of stress could change over thet 7
or J mile intervel.

Q And 1t is your opinion that infths Horssahoe~
Gallup Pocl in the area you have beenr dlsousslng that fractur-
ing will be & caumon occurrence?

A In ths gsoutheastern porticn of the field, thatts
right.

< Yes, alr. Do you have any other cauwments on Ex~
hibit No. L4, Mr. Harshall?

A I believe not.

& wet me diregt your atiention now to what has been
marked as Pan Amerliean's Exhibit No. J. 4Wimt doss that Exhidit
reflect?

A This Exhiblt $s an inductlon elaseciric log on Bl
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Paso Natural Gas Products Company's Williams Ho. 1 located in
the southeast querter of the southeast quarter of Seetlon 11,
Township 30 North, Range 16 West.

Q A1l right, air. Here¢ agaln you have the electric
log of the well on thia Exhibit?y

A Thatt's correct.

Q And you are comparing the elsctiric log with date
avallable through core deseription?

A That's right, this is & viguali core description
of the ecores tacen in this well.

] All right, sir. Let's look just at the electric
log feature of that Exhibit. Initlally, do we find in that well

that the sc-called A sand 1 separaic from the so-called B?

A We £ind that it is sepsrated by spproximately 3

feet.

Q Is the blue dashed line to the right of the por-
tion colored in yellow, is that the same ghale lins that you

have extended on down through the wel.?
A That 1s correct.

Qe Now, what was the extent of the apparent dense

verticali interwal in that weil?

A The frasturing which was degeribed on this, from

this core description, started cecwrring approximately =-
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Q I don't believe you undsratood me, Mr. Marshall.
Letts back up juast a minute. I aask you to repeat again the
vertical extent of this apparent denge interval and give me the
footages whers it ceccurred.

A The apparent shale, from inspection of the electris
log, appears between 2372 and 2370. That looks more like S feet

Q All pight, alir. Looking at that log alons, then,
the conclualicon might be furmed that the possibility of separa~
tion, at least In this well bore, does exist, looking at the
log alone?

A Yos.

Q And ignoring all the uther data you have on thia
reservolr --

A The separation, before we attsmpted the large --

Q et me sak you this question again, sir. Of
course, you have noc way of knowing how far out laterally sway
from this well this foot interval exista?

A Thatts correct.

& I mu going to sk you the gquesitlon that Mr. Wood-
ward asked one of the Atlantic witnesses. Have you ever ssen
e well in this field whers the so~cmlled A and so-called B waa
connscted through [rasturing?

A Yes.

Q Wheret

A This well right here, il Pegots Willisms No. 1.
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& Would you describe what hag ocecurred as reflected
by K1 Paso's core deseription?

A Their core descripticn indlcates & zone of fractur-
ing at approxizately one and a half, two feet thick, and in the
center of thla shale, six foot ghale that we are taluing about,
also there 1s fracturing reported just sabeve that through the
depth 2365 to 2370, freactures are repcrted there., They are re~
ported 1iu the middle of the interval that we are referring to,
the depth 2375 to 2377 or 237> and alsc down into the - over
soms 2, 4, 6, . feet in the lower portion of the sand.

Q How sre these fractured intervals reflected on

Exnibit 57
A They are denoted in red.

Q All pright, sir, with respect to the fracturing,
letts look again &t Exhibit 2 and see what area in the fleld this

well i1s located in,

A This well is loested here in this sarea that we re-

ferred tc that has relatively high steeply dipping beds.

2 All right, alr. Do you nave any other comments

you would like to make on Pan American's Exhibit 5?2

A I might point out that I alsc colored in yellow
on this log, vhat, in my opinion, the iocg lndleated to be sand,
This log indiemtes better sand deweslopment perhaps than the one
we had previously in that the 8P 1s dlverting further from the
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G In the HEorseshoe-Oallup Pool, Mr. Marshall, in
your opinion and as reflected by your testlmony, we have two
opportunities for communiestion. First, couplete sand devslop-
ment from the top of the so~called A, all the way to the bottom
of the so~¢alled B. Also, the opporiunity for commmunieation be~
tween ths twc members of existing freecturea?

A That's correct.

Q All right. 18 1% your opinion, then, that even
should the Cammission epprove Kl Paso'sz application and each
operator in this pool diligently duslled his wells or tried to
separste so-~called A snd go-galled B to the best of hils ability,
even assuzing both those things, Iin your opinion, will twe sspar-
ate reservoirs exist by nature?

A Ho, sir,

& All right, air. You can come baek to your seat
now. Mr. Marghall, in the interest of saving time, let me asi
you whether or not you generally sgres with the additicnsl gost
that the approval of thias application will necessitate?

A Agree with whioch coat?

Q The additicnml cost like duslly campleting the
well, additional pwups, the coast estimates?

A It would cost more to dually complete than asingly.

G Do you generally sgree with Atlantic's cost esti-

mates that wers submitted here?

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




bre

A I éo.

Q In additicn to thcse as related by that witness,
doss Pan American have a partiecular and pecullar problem?

A Yes, sir, they do.

Q wWhat is that?

A Pap Amsrican has six wells caupleted in the Horse~
shos-Gallup Pield through four and a half inch cesing.

& Let me ask you this, Mr. Harahall., Were you pres-
ent in the hearing roam when testimony was presented with respect
to two that would fit in four and & half inch casing?

A I was.

Q@  Would you recammend to your management that Pan
American attempt to dusl one of its four and & half inech tubing
in that pool?

A Ho, sir, I dontt,

Q Do you know of any tool that you would recommend?

A ¥o, alr.

Q What would you rescasmend to your company?

A Thet we drill a twin well besids each sne, and
canplete with fowr and & half ingh casing.

Q In other words, 1f this spplication is approved,
Pan American would have to drill six sddlitional wells to a com-
mon reservoir con acreage that is already dedicated to a well

presently completed in that reservolr?
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A 84x unnecesasary wella, thattsg right.

Q ¥hat would be the cost of each of those wells?

A In the area that we would be drilling, es I might
point out, the coat figure varies becsuse of the steeply dipping
beds, but in that area aroumd 130,020 or 120,500 total,

MR. BUELL: I believe that's all we have at this
time, may it pleape the Commisalon, and I would like to offer
our Exhibits 1 through 5 inelusive?

MR. PORTER: Without cbjectlion, the Zxhibits will
be received. Anyone have 8 queation?

MR. WOODWARD: We alsc are concerned about gaving
time at this late date, and we suggest & somewhat unugual bug
not unheard of procedure, I believe the witness has gotten into
several technical matters congerning iog interpretation, and
uhile technical people are writing the neceszssary questions and
giving them to counsgel, I believe 1t would save time if they
were peruitted to queation this witness concerning the method
by which he arrives at his eonslusions.

MR. BUBLL: May it plemse the Cozmission, I have
no particular objection, I woumld like to make this obserwation,
that in atates where I have practiced that allow such exmmining
and questloning, 1t 1s my experlense that rather than save time,
we!lll be involved in more time,

MR, PORTER: Our counsel adviaes us, Mr. Weoodward,
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that to sllow the teechnical peopls to crogs examine the witness
would be in v%alaticn of the regent opinion of the Attorney Gen-
eral, 80 we 3;3;11 have t¢ deny that reguest.

HR. WOOIMARD: I shoulé have menticned, of course,
et ooungel would adopt the questlione aszed.

MR. PAYRE: You can ask them yourself, can't you,
Mr., Woodward?

}R. WOODMARD: Yes, we con proceed with the ques~
tioning. I am interested here in saving a llttle time.

MR. PORTER: We oertainly share that interest, Mr.
Woodward, but ws feel it would be in vicistion of the Atterney
General's opinion.

CROSS EXAMINATION
BY MR. WOODMARD:
Q Mr. Mershall, what is your position with the Pan
American Company?
A 1 am & petroleum englneer.

MR. BUELI: HMay it plemse the Commiasion, probably
& short statement on amy part hers might save time. It 1s the
polioy of our company that all production geology 1s done by our
angineers, so I reallize that in Mr. Ma-shall's testimony here he
might have gone slightly inte the geclogloal fleld, but our proe-
duetion geclogy 1s dcne by our engineers, by our reservolr en~

ginesers.
¥R. WOODWARD: I would like a little clarification
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of that statement; 1f it ias to the effect thai this withess zay
have gone into some geologic matter, but that it is a general
prasctice of Pan Ameriecan., Is that understanding correct?

MR, BUELI: I am maicing the statement again., It
is the policy of Pan American that sll c¢i cur production geology
is done by ocur reservolr engineers. I don't make that statement
in any sense of the word atitempting tc limit . Marshall's oross
examination., IZe 1s certainly avallable for cross examination on
everything that he has testifled to.

4] (By Mr. Woodward)} In the ncrmal courss of your
work, Mr. Marshall, as & petrolewum enginser, do you evaluate
sloctrical loga?

A Yes, alr.

G Are you aware that there ls normal drift and spon-
taneous curve of an electrie log in this fleld srea?

A Yos, sir, I an.

G Has not the area colored in yellow on the Bolmek
Ho. 3 been due to this drift or to a malfunction of the dusl?

A No, silr, 1t could mot., I will refer to this Ex~
hibit.

Mi. BUELL: What Exhibit 1s that?

A That is Exhibit 5, the d-ift of the SP log, which
is cauasd by -~

M. WOODWARD: Excuss me, I an directing my atten-

tion to the Bolack Mo. 3 Weli,
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A All right, s8ir. This drift that you speak of in
the SP log is csused by the fast that the £P iz measuring poten-
tisl difference, and by inereasing the cable iength, there 1z a
difference in potentiel, which they aiftsupt to compensate for.
In all cases this 1s not compensated {0, and we do have the
drift. However, the drift is in sueh & menner as had I allowed
for dpift, the asnd content would be aore predomlnant.

] How, if this SP reflecta sand, where 1s your cor-
responding kick on the resistlvity curve?

MR. BUELI: Are we still on Bolaeck No. 3¢

& {By #r. Woodward) Still talking about Bolacic Mo,
3, and I belleve you testifled if was a2 cuntinuous sand body?

A I dan't follow yowr guweation. The resistivity
curve haz nothing to do with the gand cuntent.

Q The gquestion was if the I curve reflects sand,
shers is your corresponding kxiek oh the realstivity curve?

A Well, there are geveral <lcis on the realstivity
curve. I don't think it has sny relation to the sand. There la
& corresponding kieck here, there is cne here. It is reading off
valuss of resalativity.

Q Did you examine any cuttingsfroc this well?

A Cuttings, no, sir.

Q Do you know whether the well wes oored at this in-
terval in whilch you celorsd 1t in yellow?

A I do not know whether 1t was eclored.
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4] You have not examined any cores or cuttings from

the well?
A Not from this particular well.
Q Now, in the abaence <f cores and cuttings, ere you

in any poaltion to say what the possibllities of comsmnication
throughout that vertical interval may Le?

A Yes, sir. I believe that when the SP curve is
responding aas it does, that it is 8 nomal conelusion thet the
sand 1s rather aimilar throughout.

& What oores have you examined?

A I have exmmined anslyaeg or cores of our Pan Ameri-~

oants Joseph Aldin Ko. 1, several of the cnes that have been
presented in ithis cese. I hawve vigually cbasrved portions of
sores on Atlanticts NHavejo No. 29 as well aa our Par American's
Joseph Aldin No. 1.

Q I believe you testifled that the average permesa-
bility, and by the way, you wotld sgree that it is permesbllity
and not poroaity ﬂhioh determines the ability of & fluid tc paas
through a sand or shale, ia that correct?

A The rate at whieh it will pass through if you have
any permeability is determined by the permeability.

Q All rignt. BHow, I bellave you testiflied that the
average permeability in the Herseshos Canycn 2 B Well, previously
digoussed, was .45, is that right?

A That was my interval, yes.

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS
ALBUQUERQUE. NEwW MEXico
Phone CHapel 3-6691




282

Q Millidarey?

A That was of the intervel that we are speaking that
we would ccmpare to the interval betwsan 1520 and 1530 on Pan
Americants Joseph Aldin ¥No. 1.

& In the abassnce of fractures, considering the resar~

voir mechanist involved in these two sands, do you believe that
there coculd be any effestive communication through a shale body
having suci perseabllity?

A I dontt believe it 1s & shale body that has such
permeablility, but I do believe thmt there can be effective com~
runication through u body with a pemeabllity of this magnituds,

Q of .45 millidarcies --

A Yes, sir.
~= without fractures ~-

Isa, alr,
-~ during the producing life of the field?
Toa, air.

Fo R Y B

How, have you any illustrations in which o1l has
moved through sich & body?

A I an afraid that I eculdnt't produce them. I be-
lievs that I in time =~ given the time <~ could produse wells
completed in the Gallup formation producing from interwvals that
have no permeablility in excess of one and probably an average in
the order of .45 millidarcies.

< ¥r. Marghall, you have stated, I believe, that thiga
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sand 1in some of theé wells is present from what we are ocalling
the top of the Sand A to the bottom of Zand B? In other words,
it is & continucus send body?

A Y¥os, sir. Such wells as Tom Bolackt'!s Bolack Xo.

& How, 1ln the ercass sectlicn introduced both by El
Paso and Atlantic in the Horseshoe-Gallup Fleld; that is, away
from the southuest flank, a glear cut line has been drawn as to
the producing interval, although there Las been some dissussion
of sandy ahale and shaly sand between. Now then, in this sandy
ahale or shaly sand latervel, do you now of any well that is
being coumpleted as & producing well?

A I know of & well that has bsen completed in an
interval in this shaly sand, not the partlceular Snterval between
them, but & similiar interwval bslow thea,

< You know of no well that is completed in this in-
terval in this Pleldy

A Just & second, I thinik xniaybe I have one here., I
a sorry; 1 don't lave one here, I do inow of sases in whieh
the perforsaticus in the upper interval have extended well dowm
intc vm t haa been defimed previcualy in this hearing as an im~
permeable barrier. |

L You don't have the name of that well?

A Kot right offband, no, alir.
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Q Mr. Marshall, would thisz intervel in the Tom Bolack
¥o. J Well below the upper perforaticns and above the lower f£it
your definiticn of a sand body?

A Pit ny definition of what?

Q A sand body?

A This log indicates that is a aand body similar to
the cnes that we perforated.

Q Do you feel that there iz contimaous permeability
from the hottam of the mres shaded in yellow toc the top?

A Yos, sir. 1 have not seen a core analysis on this
well, but I would certainly =«

Q Have you seen any acre snalysis or any euttings?
Yow could you tell?

M. BUELL: Mr., Woodwsrd, let's let him finish hig
anawer before you interrupt.

MR. WOODMARD: I wms not aware that the witness had
not finished. 1 had no intention of beling diaecurtecus to the
witness.

A I would be surprised 1f there were no permeability
meagured in a core analysis through that lnterval.

) Mr. Harshall, 4o you unow of any case 1in this
Pleld in which you have & cwmplete contlmuous vertical fracture
extending from the top of Sand B to the bage of Sand AY

A ¥o, sir, I dontt.
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Mi. WOODWARD: That's all the questicns I have.
MR. PORTER: Does anyone e6lse have a question of
Mr. Marshall? Mr. Plascher.
QUESTIONS BY MR. FISCHER:

Q ¥r. Marshall, when you gpeai of high fractures, do
Jou mean large volumes of fracture fluid, or high pressure?

A I am referring to both large volumes and high in-
jectlion rates,

G In suy of your observations of any cores that you
might have seen -- have you notised any frasturing in any of the
tuwo logs that you have sesn?

A I have not notleed any, but it has been reported

that there was sune.

MR. PORTER: Anyone else have a question? The wit~

ness nay be excused.

{Witness excused)
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MR, BUELL: Yes sir, 1t does,

MR. PORTER: Does anyone have testimony to present in
Case 15967

MR. KELLAHIN: If the Commission pleése, at the request
of the Commission's technical staff, we would like at this time
to offer in evidence Tom Bolack's Exhibits Number Right and Nine,
being core analyses of reports of the Bolack Number € Well.

MR. PORTER: Would anyone like to look at these exhibits,

proposed exhiblts?

(Whereupon, the dooumant#
Waere marked as Tom

Bolaock's Rxhibits No. 8
and 9 for identification.)

MR, PORTER: Without obJection, they will be admitted.

Does anyone have anything further to offer in Case 1596,
any statements?

MR, ERREBO: If the Commission please, on behalf of
Magnolia Petroleum Company, I wiah to go on record as supporting
the position as taken here in this hearing by Pan American ?etroleﬁm
Corporation and by the Atlantic¢ Refining Company in opposition
to that case. This 18 based upon the evidence which we have seen
produced and submitted here today and also upon our own studies.
We belleve that certainly there 15 one reservoir here, not two,
and the Commission should so treat it.

Magnolia Petroleum Company is a relatively new operstor
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time. However, the matter of water flooding and secondary reeover+
has been brought up and Magnolia wants to go on record as strongly
recommending to the other operators that a study be initiated as
soon &8 possible of unitization and possible secondary recovery
methods,

MR. VERITY: If the Commission please, on behalf of
Southern Union Gas Company, we have no testimony to put on, but
we do want to Join in the opposition to this application and state
that we are in agreement with the testimony put on by Pan American
and Atlantie, and we would also like to point out to the Commission
that 1f they find two separate common sources of supply at this
particular time, it will set a dangerous precedent because we
believe that there are other areas in the State where the situatiorn
is very similar where the Commission would not want to come up
with two common sources, and yet if such a determination is made
here, the door 1s going to be cpened and I am sure the Conmission
will be flooded with other spplications of a2 similar nature.

MR. BUELL: May it pleame the Commission, 1f we haven'!t
made Pan American's position clear by our presentation of this
hearing, I could never do it in a closing statement. In the
interests of time, I'll make none,

MR, HINKIY: If the Commission please, the proponent of
this case, El1 Paso, of course has the burden of proof. We don't

believe that they have carrlied that burden. We think that the

in this iielﬂjjb_gnlLLmllmunLﬁ_ﬂcuM—n&
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—evidence; Overall; imtroduced N thnis TaEse clearly Bhows that 1t
is one reservoir, one source of supply and should be so treated.
We think also, as has been stated by Southern Union, that it would
be an extremely bad precedent to set to determine in this case tha
there were two reservoirs because you would certainly have a lot
to contend with in the future in the fields where you had a situat!
of this kind.

MR, PORTER: Anyone else have a statement to make?

MR, KELLAHIN: If the Commisaion please, I will be very
brief to say that on behalf of Tom Bolack, we are in general
support of the sapplication of Bl Paso Natural Gas Company in this
case with the exception that we submit our proposal as to the
manner in which the actual completion 1s to be made,

MR, PORTER: Mr., Spann?t

MR, SPANN: On behalf of the applicant, I would like to
briefly summarize our position. Of course, the issues here are
thesas, as we see them: Are Sands A and B separate, common
sources of supply, is the first one, and two, will the separete
establishment, production and proration of production from these
two sands result in waste or prejudice correlative rights.

Now, the evidence in the case, as far as we were concemmed
the direct evidence we had available clearly established that we
Qo have here two separate distinct common sources of supply. Now,
Atlantic's evidence, evaluating first the geologist's testimony,

was to the effect that the presentation and the exhibits were
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our position was put on by Pan American's last witness. In efrecté
i

those words. Now, the only direct evidence we had controverting

he says that a shale or shaly sand with a permeability of .45
millidarcies will permit communication of oil. Now, we can't
dispute the figure, we do dispute the conclusion, and we will Jult‘
have to leave that up to the staff. If they think that a shale

or shaly sand with a permeability of .41 or .45, as he testified,
will permit commnieation between these two reservoirs, then of
course we would have to admit that we do not have two separate

and distinet reservoirs. But we very vigorously dispute that
evidence and would rest our position on the staff's judgment about
that.

Now, if the staff concludes that we are right and that
that 1s not sufficient permeability to permit the passage of oil,
then I submit that Pan American's position, or its evidence, is
completely lacking as s basis for refusing our applicetion, 1it's
that simple. Now, we contend ard safely state that we do have
these two separate common sources of supply which are separated
by this impervious shale formation.

Now, on these facts, then we think that we should consider
the rules of the Commission and the statutes of New Mexico, and
considering them, we bellieve that 1t is ineseapeable that we are
entitled to the granting of our application. Now, Definition 46

of the Rules states: "Pool means any underground reservoir
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gas, or both., Each zZone of a general structure which zone &8

completely separated from any other zone in the structure is
covered by the word "Pool" as used herein. "Pool" is synonymous
with "Common source of supply” and with "Common reservoir."

Definition 36 of the Rules states that: "Dual completion

shall mean the completion of any well so as to permit the producti*n

from two common sources of supply, with the production from each
common source of supply completely segregated.”

Rule 112-A, of course, permits dual completions by order
of the Commission upon hearing, that's why we are here. Rule 304
provides that multiple completed wells which have been authorized
by the Commission shall at all times be operated, produced and
maintained in a manner to insure the complete segregation of the
various common sources of supply.

Now, other States adopting conservation measures have
adopted general rules prohibiting the c¢ommingling of production
from separate reservolirs in the well bore. A few of them have
permitted such commingling only where it was c¢learly shown that
the several reservolrs could not produce enough oll to repay the
cost of drilling and dual completion, plus a reasonable profit.
That is not the situation here in the Horseshoe Canyon Field. In
fact, each sand will produce enough olil to repay the cost of
drilling and completing a well to such sand. The choice 1is not

between dual completions or unsegregeted completions in the same
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are separate poocls or reservoirs, the choice is between dual
completions or separate well completions,

Now, Section 65-3~13A of the Statute provides that the
Commission shall prorate and distribute the s&llowable production
among the producers in & pool upon & reasonable basis and recognisg:
correlative rights., Section 65-3-29H defines correlative rights
as "fhe opportunity afforded, so far as it is practicable to do so
to the owner of each pool to produce without waste his Just and
equitable share or the oil or gas, or both, in the pool, being
an amount, so far as can be practicably determined, and se¢ far
as ¢an be practicably obtained without waste, substantially in
the proportion that the quantity of recoverable oll and gas, or
both, under such property bears to the total recoverable oil or
gas, or both, in the pool, and for such purpose to use his Jjust
and equitable share of the reservolr energy.

Now, it has been shown that it is practical to protect the
correlative rights of all owners in the Horseshoe Canyon Field
through the dual completion of wells in both sands and the
assignment of & separate allowable to each sand, It has also been
demonstrated that such segregation will tend to reduce waste and
promote the greatest ultimate recovery of oll from each of these

reservoirs.,

Section 65=-3~11 of the Statute provides that the Commission

aeii—bore———f&Nhn~4ﬂurinmrtnd—the—fteesj—assumingryuu—tgree—thnse“wg——

a2

is authorized, among other thinge, for the purpose of, A, preventing
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rom escaping from the |

strata in which they &re found into ancther stratum or other
strata. B, preventing the drowning by water of any stratum or
part thereof capable of producing oil or gas or both oll or gas,
in paying quantities, and to prevent the premature and irregular
encroachment of water or any other kind of water encroachment which
reduces or tends to reduce the total ultimate recovery of erude
petroleum oll or gas or both such oil and gas, from any pool.

And in that connection, of eourse we again contend that
the greatest ultimate recovery from these two sands is a result
of secondary recovery programs, that these programs must be
initiated separately in each of these sands. Mr., Walsh testified
to that, and he also testifled that the most effective program
cannot be inetituted in either sand until thelr production is
segregated. In other words, sooner or later in the secondary
recovery program we are going to have to segregate these two sands

to initiate or institute an effective secondary recovery program,

Now, we have also, of course, presented here an 1nstallatiqn

or a facility which we believe is proper to dually complete these
wells and keep the production from each sand separated. We don't
say it is the only instellation, we say 1t is an effective and
feasible one. There wags some testimony, I believe from the
opponents here, that their facility or installation would be much
more extensive, buf we are not insisting that they all be required

to use this, it is merely a suggestion. We think it is & good
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But in summary, we say we have presented a case requiring

production from two separate common sources of supply and we have
proposed a feasible and economically sound method of producing
these common sources by dual completion methods,

MR, VERITY: Petro-Atlas requested that I make this
statement for them, that they also oppose this application and
think that it would be unsound for the Commission to grant an
order that would determine two common sources of supply in this
pool, and they also would like to underscore that part of the
testimony given by Atlantic to the effect that it is not economical
sound to produce this reservoir, or reservoirs, even though they

may be two, as two common sBources of supply because of the cost

of the dual completion and the cost of producing the two reservoirs.

They think that it would be improper and that it would create
waste to determine two reservoirs here or to allow the pool to be
produced as two reservoirs.

MR. BUELL: May it please the Commission, I didn't want
to interrupt Mr. Spann during his closing statement, he was doing
80 well, but I must observe that several times he strayed fronm
his interpretation of the evidence and introduced new matter. I
would simply like to ask the Commission not to consider the new
matter and only his interpretation of the evidence.

MR, PORTER: Any further statements in this case?

We will take the case under advisement.

L1y
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STATEMENRT OF RULAND 1., HAMBLIR

MR, SPANN: Roland Hamblin, if permitted to continue, woul?
testify in substance as follows:

A secondary recovery program in the Horseshoe Canyon
Field ig ndt practicable until and unless the owners of tracts
covered by the program execute Unitization Agreements. Under
these agreements such owners receive a percentage of the production
from the enfire unit area in accordance with some participation
formula., 8Such a fornmla may be b&sed on 0il in place, total
recoverable reserves, ressrves recoverable by primary methods, or
reserves recoversble by secondary methods. The objeet of all sueh
formilae is to give each owner his falr share of total unit pro-
duetion from a unitized field or pool although the amount of sugh
recovery cannot be determined with accuracy in advance of secondary
recovery operations,

In order to arrive 2t a satifactory participation formla
covering unitized production from two separate common sources of
supply having different areal limits and reservior characteristics)
a8 separate participating formila should be established for each
such pool and the two formalae welghted in accordance with the
total unit production from =agh such pool., As stated above, total
unit production from neither pool can be determined with accuracy
in sdvance of secondary operations, thus making 1t extremely dAiffis

cult, 1f not impcssible, to obtain the requisite agrsement with

respect to the weighted, average participation formula to be emplojyed.
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authority to issue compulsory field-wlide unitization orders, the
failure to segregate Sands "A" and "B" will create a situation
that, in all probability, will either prevent or unduly delay
adoption of a voluntary secondary recovery program designed to
effect the greatest ultimate recovery of oil from the Horseshoe~
Gallup Field."

MR, SPANN: The applicant excepts and objJects to the
sxelusion of such evidenece on the following grounds: The evidence
i8s relevant and material and tends to show that from a practical
and legal standpoint, a fallure to segregate Samds "A™ and "B" wil)
malke 1t Aifficult, if not impossible, to obtain the unitization
agreements which are necessary for any efficient secondary
recovery program, thus resulting in waste and the impairment of

correlative rights, all of which are in issue in this proceeding.

b
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STATE OF NEW MEXICO )
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WR, J. A. TRUSILIO and JERRY MARTINEZ, Notaries Public
in and for the County of Bernalillo, State of New Mexieo, do
hereby certify that the foregoing and attached Transcript of
Hearing was reported by us in Stenotype and that the same was
reduced tu typewritten transoript by us and contains a true and
correat record of said hearing, fo the best of our knowledge,
skill and abiliyy.
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