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MR. PORTER: ow, in Cases 4367 and 4368 tiae Com-
mission would like to have the appearances.

MR. SPERLING: Jamcs E. Sperling of Hocrall, Seyrniour,
Sperling, Roehl and larris of Alluquerque apuearing for Mobil
0il Corporation.

MR. MORRI®: Commission please, Richard Merris and
Owen Lopez of Montgomerxry, Federici, Andrews, Hannahs, and
Morris of Santa Fe andé Mr. Jack McAdams of Houstcn, Texas,
all appearing for MMarathon Gil Company.

MR, KELLAHIN: Jason Kellahin of Kellahin and Fox,
Santa Fe, appecaring for Continental Oil Company.

MR. PORTER: We will recognize Mr. Sperling.

MR. SPERLING: Mr. Porter, we have one witness,
Mr. Kelly.

MR, PORTER: Mr. Kelly, would you take the stand
at the end of the table, please.

by the way, I think we can have witnesses for all
of the parties appearing stand and be sworn at the same time.

PAT KELLY

a Witness, being duly sworn according to law, upon his oath
testified as follows:

MR. [IATCid: Mr. Sperling, are all these exhibits
to be marked?

MR. SPERLING: Yes. They nave.
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I might state that the stapled exhibits are before
Mr. Porter with the exception of Zxhibit to. 1 whicihi is the
plat on my; far lefit and tnere are two other exhibits wihich
are rather long and which I dicen't nhave space enougn to put
tnem up. Tnose are bxhibits 10 and 1l1. Otherwise, Mr. Porter's
racket is the complete exhiuit.

DIRECT EXAMINATION

LY MR. SPERLING

2 Mr. Keliy, wculd you pleasc state your tull name,
tihe nawe cf your employer, ycur place of residence and the
capacity in which you are emplceyea?

A My nawe is Pat Kelly. I live in dMidlanc. I am
employed there by Mobil 0Oil Corporation as a Petroleum Engi-
necr.

Q Are you familiar with the Vacuum field in Central
Lea County, hew Mexico?

A I ant very well familiar, I tnink, with the San Andres
resarvoir of the Vacuum field in thc general vicinity of
Moril'z Bridges State lease which comprises alaost all of the
Nortiern Nose of tne Vacuum field -- avproximately one-thnird
of it, maybe a little less,.

o, Mr., Kelly, have you, on any previous occasion, testi-
fied before the Commission as an expert in the field of pet~
rcleum engineering?

A Yes, sir.
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§) Your cualifications then ore a matter of record?

P . SPERLING: Are the witnesy' malifications

#p. PORTER- Yes., Thev are.

0 Ar. Kelly, vou have =tated that vou are familiar
sita particularly Mopil's acreage witiin the Vacuum field in

Central Leea County. New Mexico. You, in that capacity, I
assunce, are awarc of the fact that a "raterfloed project has
iseen previously authorized oy the Comnission in that area.
woulc you utate generally what the cxtent of Mobil's partic-
ivation has been in the waterflood —roicct, Loth in the past
ana currently.

F I beliceve there are currentiv wwo watoerfloods in
the Vacuum fieid underway. One is cparatec by Texaco. The

last time I laoked intc it it was vhat 7T calleac an inverted

wm

Nine

"

pot Flooa. It is situated on tne West San Andres unit,

H‘

T believe it is called, imrediately southwest of the sridges
State lease. The other waterflood in the ficld that is active
now is t.at on Mebil's dridoes Stats lnase and surrounding
leases, the State ¢ and the State J and finally tne State II.

I
F4

the hrard behind the

o+
O

J Woulc you pleass now sten
Commission t.aere and indicate what has heen marked as Exaibit 1

in this hearin; and ex-lain the :sur-ose and what it reiresents,
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A Exhibit 1 is an area map encompassing, I believe,
the entire Vacuum field. It has shown on it all of the wells
that have been drilled regardless of what reservoir they were
completed in. It shows the acreage operated by Mobil within
the area of the map colored in yellow; the Continental State ii
35 lease colored in orange and the Marathon State McCallister
lease colored in purple. The Bridges State lease is found in
this area here. It covers some fifty-five hundred acres or so
and blankets almost all of the Northern Nose of the structure.
The general outline of the field follows this line here and
the crest of the structure is in the vicinity of the Phillips
Hale lease in Section 35 and Mobil's 1 lease in Section 36. It
falls to the North and the South from that point. There is
also structural relief to the East and Jest in this area where
the Northern Nose plunges off the anticline and Mobil's property
is, for the most part, situated on that HNose.

0 Well, I take it that that exhibit shows the area of
the waterflood presently being operated by Mobil?

A Yes, sir. The map has identified on it the injection
wells that Mobil operates according to the legend and currently
takes in all of the acreage from the extreme North end of the
Bridges State lease in Section 3 down to about the mid-point
of Section 26 on the South -- approximately the Soutih half of

Section 26 and only the North row of wells in Section 25 are
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currently in the waterflood.

s What is your area of specific responsibility with
reference to the waterflood heing operated by Mobil?

A I am the Project Engineer on this waterflood., I
took it over in 1967 about the ;ime that it was undergoing a
major expansion from the old Pilot Flood that started in 1958.

0 Now, would you please refer to what has been marked
as Exhihit 2 and explain what it is and its purpose.

A Exhibit 2 is the map shown here. It is intended to
identify all of the San Andres wells that have been drilled in
and around the Bridges State lease. You might note that
Exhibit 2 is just a blown-up, a larger scale map of the Bridges
State and surrounding property. It doesn't take in the entire
Vacuum field as does Exhibit 1.

I have color coded on Exhibit 2 in red circles the wells
that are apparently completed in or producing from the San
Andres formation. Color coded in blue are the wells which I
nave identified in this area as having been formerly completed
in the San Andres formatinn and recompleted at another time in
some otner zone oOr in one or two cases I believe the wells
nhave been plugged. I wanted to identiiy those San Andres wells
because there are many reservoirs on tiie vacuum structure and
there are a lot of twin wells shown on the map that are com-

plete in other zones. This will afford some basis for determin-
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e

ing where the Zan hndres production actually is.
< 4211, the San Andres is tice sulLjact of tae water-
flood operateld oy Hopil at the present time,

~ Ay
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3, slr. The only waterilood se aave underway in

]
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the Vacuu.. ficld now 1s in tas Sas Aadres formatioan.

U /sald voa reier now Lo waat as been marked as
Exnibit 3 cad caplain thav exhibit and its purpose.

A cxninit 3 covers the same area as bxhibit 1. It
also nas soia wolls clrcica and colored, ildentiried according
to the leguend.  This nmap shows only chs wWater injocticn wells

in Mohil's Zan Andres waterflicod. It shows in red the original
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next expainsici of tae Flood took place in 1567 cna incluacd all
of tae wells .t arfc On tids nap <oiorec in either green or
oranse.  Locause 1t takes some time to inscall the facilities
secegcary te watcerfileod, thav s e iajection lines, noecessary
jathering lines, e jumps to pumys tae water ana all, way, it
developed tadat wo wore able Le put sciw ol the wells on in-
juction a 1itile eariicr than the <thers In the 1967 cxpansion
and the o-lls that woe started woter into first are iwentified

in green acre. e injected into tuose Leylhn
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and the wells colored in orange we began water into as those
facilities were completed in October of 1967. At the end of
the 1967 expansion we had all of our developed acreage in
Sections 13, 14, 23 and 22 and part of 24 under flood.

In 1968 we drilled another injection well No. 127 here
and put it on. 1In 1968 we bought the Phillips Petroleum Santa
Fe 10 from them in 1968 and put it on injection here and about
the same time we put our State G No. 3 on injection. We were
actually prepared to inject into State G No. 3 at the time
of our '67 expansion but we had reason to believe at that
time that there was a unit going tco go to the East here which
was then and is now being expedited by Phillips and we had
developed some co-operative plans for injection along the
cormmon line between our property and Phillips and we were
intending to delay injection into No. 3 until the Phillips
unit went into effect. As it developed, Phillips ran into
some trouble somewhere and was unable to get the unit formed
at that time, so we went anead and converted and started water
into G-3.

The next expansion that we undertook was the one that
finally precipitated this hearing today. On June 10, 1970
there was a hearing before the Commission for the purpose of
considering Mobil's application to expand waterilooding

operations on their Bridges State lease to include the balance
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of the acreage on the South end. That would include all of
our acreage on Section 25, 26 and 27. Also at that time we
asked that our original waterflood order for the Bridges State
lease be amended so as to allow further expansion by adminis-
trative action. Following the hearing the Commission granted
that request along with modified, 1'd say, partial approval
of the remainder of the application and since then we have
converted and started water into these wells colored light
blue on the extreme North end of the lease. The wells on the
North end are all co-operative injectors with the Yates
Brothers that have formed a unit. It is not identified on
this map, but in general the acreage North of the Bridges State
Lease there is productive in the San Andres, is now within a
unit operated by Yates and I understand they are in the
process of converting their wells.

The injectiorn wells we wanted to use and ask for per-
nission to use in the June 10th hearing that the Commission
denied us authority to use are Bridges State No. 29; a new
injection well that we propose to be drilled one hundred feet
from our lease line -- that is 560 feet South of the producing
well No. 26 to close up that pattern; Bridges State No. 15,
No. 25, No. 14 and another well that we propose to drill
330 feet from the lease line in the location of Section 25.

Our request at that time was for authority to inject into any
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of the oil bearing porosity that we had or might find in the
san Andres formation. We encounterad substantial opposition

to that application by both Corntinental and Marathon, operators
of the orange and purple colored leases here, and I viewed in
part or to a major extent because of the ample reserves that
Marathon has demonstrated underlies this property in the

lower San Andres and the ample reserves that Continental thought
it probably had in the lower San Andres. Now, we recognize --
I recognize that there are substantial reserves in the lower
San Andres and know that the lower San Andres is much more
prolific as you proceed South on the Vacuum structure.

In part, in an effort to avoid some of the controversy
with respect to our injection along the South line and also
because Mobil's reserves are really in the upper San Andres
where we have got almost all the oil we have produced on the
Bridges State lease, we have decided to eliminate a portion
of the request that we formerly made and at this time ask the
authority to inject into the same wells that I just identified
with one exception in Unit E of Section 25. We are proposing
at tnis time that these wells be authorized as injector into
the upper San Andres pay only, naving the lower San Andres
plugged off in some acceptable way because I believe that it
is necessary for us to inject into the lower San Andres in

Unit E of Section 25 if we are to produce enough oil out of
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that pattern to justify drilling the extra well which would
ancompass the lower San Andres and I have decided not to
recommend to my management that we drill that well and am
relying now on utilizing former San Andres well No. 13, that
which is approximately 660 feet from the %West line and 660
feet from the South line of the lease; the West line of
Section 25 and the South line of the lease that is Marathon's
lease North line and recomplete that well in the San Andres
at such time as the well bore becomes available.

You will note from the map earlier introduced, Exhibit 2
or 3 -- Exhibit 2 -- that No., 13 has been recompleted from
the San Andres into some other zone., It is a Blinbry well
now and by my estimate has some three to five years to go
before it will deplete its Blinbry reserves.

I would like the Commission to grant authority, as a
result of this hearing, for Mobil to inject into well No. 13
into the upper San Andres at such time as the well bore be-
comes avallable; that is after the Blinbry reserves are
depleted.

G As I understand you, Mr. Kelly, you are now asking
the Commission to grant authority to inject only into the
upper San Andres insofar as those injection wells proposed
located on the Soutn end, the extreme South end of the Bridges

State lease?
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A Yes, sir, with respect to the Southern most row of
wells only. We have the lower San Andres open in some of the
other wells that are already in use for the North lease, I
think there are some 0il reservaes under the Bridges State lease
in the lower San Andres, bhut except on the extreme South end
of the lease I think they are somewhat speculative and 1 am
not really sure how much we will get out of there. I do know
that almost all of the oil we have made on the property has
come from the upper San Andres and I regard it as imperative
that we enclose this Flood on the South side and in order to
enclose it and get the oil that I really think that we have,
that I am sure we have on these properties, I would modify
the application, amend the original application and ask
authority now to inject into those locations set out on
Exhibit 3 in triangles, into the upper San Andres only.

MR. MORRIS: If the Commission please, may I inter-
pose an objection at this point that the witness has stated
here that he wishes to amend the application that is pending
before the Commission at this hearing which is, of course,
an admission that this is not a De Novo hearing from the
original application but is in effect a new application to
tals Commission., We would suggest to the Commission that
this De Hovo hearing go no further and that the matter be

referred to Examiner for an initial hearing in this matter.
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MR. SPERLING: Commission please, the relaxation of
the original -- if that is a good word -- of the original
application certainly is not an expansion of anything that
was requested at the initial hearing. We felt that in view
of the opposition which has arisen at the time of the other
hearing that some points had been made by that opposition and
this is an attempt to meet that opposition in a fair way. We
do not think that this is a jurisdictional question at all.
The Commission has before it the action taken by the original
Examiner. It also has before it the statement of the witness
at this time concerning the proposal now made which is in
racognition of the points made at the previous hearing. We
do not believe that this constitutes a new application since
it involves identical wells, the identical formation, the
identical flood is that which was the subject of the prior
Examiner hearing and we think that in view of that, that the
Commission is perfectly justified in going ahead and hearing
this De liovo as requested.

MR. PORTER: Mr. Kellahin, as counsel for the other
party in this case would you care to comment on the motion
by Mr. Morris?

MR. KELLAHIN: Commrission please, we feel that
technically speaking Mr. Morris' objection is well taken.
Continental 0il Company, however, feels that the proposed

change in the application is at least a step toward improving



Page 14

the situation to which we had objected and for that reason
we have no serious objection to the change.

MR. MORRIS: May I address the Commission again
on this point, please?

MR. PORTER: Yes.

MR. MORRIS: Mr, McAdams has pointed out to me that
the change that we encounter here in the application is
prejudicial to the position of Marathon in this matter in
that we have prepared our evidence in this case to meet the
thrust of the original application in this case. Now we learn
that -- we have had no advance warning of this at all -- we
learn that the application in effect is changed and that the
evidence that we have prepared here, which you would ordinarily
prepare on a De Novo case, does not directly meet the thrust
of what we understood the application to be.

Now, this is prejudicial to us because if this matter
were to be first considered in an Examiner hearing, then the
party adversely affected -- whether it be Mobil or whether it
be Marathon -- would have the right to apply later to the
Commission for De Novo hearing if that should be necessary
and I think that it runs afoul of the procedures that have
been established for operating the Examiner hearings before
this Commission and the De Novo hearings to permit an appli-
cant to come in at a De Novo hearing and substantially change

his application as Mobil has done in this case, so it is not
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simply a matter of this case either being heard by the Com-
mission or by an Examiner -- we feel that our rights will be
substantially prejudiced unless this matter is assigned to an
Examiner and we renew our motion that the matter be referred
to an Examiner at this time.

MR. PORTER: MNr. Morris, in other words, you still -~
your client still objects to the proposal as made by the
applicant, as modified by the applicant?

¥R. IMORRIS: That is correct. Kow, as Mr. Kellahin
stated, it is not as onerous as tiheir original application,
but we still object to it and we believe that we can demonstrate
that waste will occur and that our correlative rights will be
impaired by the application in its modified form.

MR. PORTER: So if the Commission should grant your
motion and should dismiss this case and it were referred to
an Examiner -- called up again -- then we would have to go
through the same procedure that we have already. 1In other
words, we'd have another Examiner hearing; we'd have the same
cbjections, maybe not to the same degree and probably -- I
don't know what the results might be before an Examiner,
of course -- I can't guess what his recommendation would be
or what the reaction of the Commission would be --

MR. MORRIS: Well, that is true, Mr. Porter, but

the only reason we object to the Commission continuing and
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just going ahead and hearing the case is that we are -- the
application has been 80 substantially modified that it is a
new application. It is a new application and we should have
the two-step procedure available to us in the event that as
the result of an Examiner hearing further De Novo hearing
should become necessary. As a new application I don't think
that Mobil could say that it was being -~ that its rights
were being impaired by having to follow the normal procedures
for new applications of this type.

MR. SPERLING: I can't agree with Mr, Morris that
it constitutes a new application. I know of many instances
where the relief sought has been reduced in hearings before
Examiners and this Commission., If we were seeking relief which
went beyond the original application, that would be one thing
and I can certainly understand the claim of prejudice in that
instance. I cannot understand any claim of prejudice in this
instance when the relief sought is less than that which was
originally sought, having in mind the position of Marathon,
and I can't agree with !Mr. Morris that tihis indicates a new
application.

We have exactly the same subject matter, exactly the
same waterflood involved and I cannot see, in the presentation
of evidence, how the restriction of the limits of the hearing
into injection into one portion of the San Andres as distin-

guished from the two constitutes prejudice.
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MR. PORTER: Mr. Morris, the Commission will over-
rule your motion or deny your motion and continue with the
case,

0 Mr, Kelly, I have some difficulty in recalling where
we were, but I think we were on Exhibit No. 3. Have you fin-
ished your discussion of the information contained on Exhibit
No. 37

A I believe 80, sir. I had just completed to point
out to the Commission which wells it is that we are asking
for authority to inject into; the locations that were not ap-
proved as a result of the June 10th hearing and also pointed
out that we are restricting our application at this time from
down to injection into the lower or the upper San Andres only
whereas in the first instance we had asked for permission to
inject into both the upper and the lower.

Q Let me ask you this, Mr. Kelly, for the record, do
the lower San Andres and the upper San Andres represent sep-~
arate reservoirs insofar as classification by the Commission
is concerned?

A All of the S5an Andres oil is, according to my under-
standing, requlated by the Commission as a common field or
common source of supply. It is a fact in my opinion -- and I
will have some evidence to introduce on it at a later time --
that there is geological separation between what I identify

as upper San Andres and lower San Andres pay within the vicinity
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of the Bridges State lease in this waterflood in the offset
leases and that there is no interchange of fluids between
those zones except perhaps in well bores which have both zones
open to production.

Q Well, insofar as the flood as it presently exists
is concerned and including the most recent expansion granted
by or following the June 1l0th hearing, there is no distinction
as between the lower and the upper San Andres, is there?

A If I understood your gquestion correctly, the answer
is "No". It is one oil field, one reservoir as prorated by
the Commission.

Q Now, would you proceed to a discussion of Exhibit 4
and what it shows.

A Exhibit 4 is a plat which shows the same area as
Exhibits 2 and 3. It shows the injection wells, currently
active injection wells on it in the same way -- also the
Marathon and Continental tracts colored in the same way. On
the Scuth end of the Bridges State lease there is an area
that is colored red on this map. That area represents the
Bridges State acreage which lies beyond the affect of an en-
closed pattern flood by virtue of the Commission's decision
pursuant to the June 10th hearing. In other words, whereas
the acreage to the North will be influenced by a closed pattern

Five Spot Flood, the acreage to the South in the red area will

portion of this map?

A Yes, sir. There are approximately 730 acres colored

red on the map.

Q liave you computed in barrels the number of reserves
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be influenced generally by a one-way push flood. In general,
the injection will be taking place to the North and the flood
will be pushed toward the South, under the order that we now
have.

Q Well, the red area then represents the area of pos-
sible recoverable oil reserves by secondary methods assuming
a closed Five Spot Flood pattern, is that correct?

A Yes, sir. The red acreage is what in effect could
be swept of its recoverable waterflood reserves by Mobil if
it were to be assumed that the flood could be expanded onto
the South so that the patterns would be enclosed and if it
could be further assumed that we could have lease-line co-
operation around the South side. Where you have lease-line
co-operation in a waterflood there is generally acreage,
floodable acreage given up by one operator in favor of the
other, but it balances out over the extent of the lease-line
such that we would, if we did have co-operation around the
South side, we would end up with equivalent of this red acre-
age floodable in a closed pattern flood.

Q liave you computed the acreage area of the red colored
portion of this map?

A Yes, sir. There are approximately 730 acres colored
red on the map.

Q have you computed in barrels the number of reserves
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underlying that red area?

A Yes, sir. Using the techniques that I generally
use in computing waterflood reserves I have estimated that
the red area is underlying by 1,656,000 barrels of recover-
able oil by enclosed pattern flooding in the upper San Andres
only.

Q Well now, how c¢id you make those calculations --
what information did you use in arriving at that figure?

A I employed some rock and fluid properties that 1
have carried in my files as the proper taest of the San Andres
in the vicinity of the Bridges State lease. A great many
wells on the extreme North end of the lease have been cored
as the most of the other wells were drilled earlier in the
late 1930's and 1940°'s at a time when there wasn't much core
and well logging going on. The average values that have been
computed from the core analysis of wells that we have cored
comes to about eleven percent porosity in the upper zone.
Some other work that we have done indicates the water satura-
tion is about thirty-six percent and some information that we
have developed on the fluid properties indicates that the oil
was initially under-saturated and had a volume factor of 1.46.
These are some of the conditions that went into the computation
of those reserves.

Q Have you prepared exhibits which reflect those
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calculations?

A Yes, sir. Exhibit 4-A is a sheet containing the
basic assumptions that I have made in computing waterflood
reserves for Mobil all over the Bridges State lease and the
equations that I used to develop those reserves.

Stated broadly, the technique employed was to measure
or I will say estimate the net pay volume, the reservoir
volume of the rock from the Isopachus map which I will intro-
duce later, and calculate the oil saturation remaining in
that reservoir rock at such time as the wells had produced
whatever accumulative oil they were indicated to produce at
the control points -- in this case it is July 1, '70, at
the start of the flood -- and to employ simple material balance
equations to estimate the recoverable oil, waterflood oil
within an enclosed pattern in that acreage, under that acre-
age, utilizing the beginning o0il saturation indicated. I
might observe that I have used a volumetric sweep efficiency
of seventy percent in the Five Spot Flocd that we have here.
I think I have seen some information or former performance
developed in the more mature parts of the flood to indicate
that we are going to recover reserves of a magnitude that
would substantiate a seventy percent volumetric efficiency
and a twenty-five percent resicdual oil saturation within the

flooded out arca and a five percent resicdual gas saturation
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in the floocded out arca. These are the basic assumptions that
I have made.

The calculations of the reserve for the red area is
summarized in Exhibit 4.

Q So Exhibits marked 4-A and 4-B contain the basic
assumptions and the calculations which causes you to arrive
at the estimate of recoverable reserves under the red area
as being 1,656,150 barrels?

A Yes, sir. Exihibit 4-A contains the assumptions
and equations. 4-3 contains the calculations with spewmific
regard to the red area on Exhibit 4.

Q Well now, I assume that since you have stated that
the red area represents tie recoverable reserves, based upon
a closed pattern, that vyou have made scme investigation of
the affect of a closed pattern as against an open flood pattern
on the reccovery of those reserves, i3 that correct?

A Yes, sir. I believe that I have a good estimate of
closed pattern reserves for the red area because the order
that we are operating under now in this £flood does not permit
the flooding of the red area in the manner that I assume would
take place in the calculations in Exhibit 4-B. I felt obliged
to find a reasonable basis for determining the waterflood
reserves that we are actually going to recover from that area
if we are required to operate under the order that we now

have. In order to do tahat I went back to well performance of
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waells around the old Pilot Water Flood up in Sections 14 and
23. That Pilot Flood area is shown on Exhibit 5 and I have
the producing wells whose performance I analyzed separate,
encircled in red on that map, and I have the injection wells
that were influencing them circled in blue. There are some
reé shaded areas on Exhibit 5 which schematically represent
what I estimate to be the approximate floodable area between
the injection wells and the producing wells whose performance
I analyzed.

Those producing wells are Bridges State wells No. 57,
Ho. 10, No. 55 and No. 54. All of those wells during the
Pilot Floou were subject to a one-way push ana this is sub-
stantially what we will have on the South end of the lease,
so I reasoned that if I could determine what proportion of
flooaable area would be effectively flooded in a one-way push,
that I coulc, by analogy, apply those data to the area to the
South and come up with a reasonable estimate of the one-way
push reserves for the South end of the lease.

Q well, would you refer now to what has been marked
as Exhibit 5~A through 5-D and explain what those analyses
and calculations represent with reference to Exhibit 5.

A Exhibits 5-A through D are sheets showing the cal-
culations involved in analyzing the performance of each of
the producing wells around the old Pilot that I just enumer-

ated. 5-A is the analysis for Bridges State well No. 10;
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5-p for well No. 54; 5-C for 55 and 5-D for No, 57. I will
summarize the calculations for well No. 10 and state the cal-
culation is the same for the other three wells. Well No. 10
is found 1,320 feet South of the injector which I believe
floods the well No. 31. Previous to the time that well No. 10
experienced response to injection in No. 31 the pattern that
it was producing from had produced 297,000 barrels of oil,
approximately. I allocated the cumulative oil to the pattern
in this manner. What I was attempting to come up with in the
first place was a closed pattern waterflood reserve for the
pattern that No. 10 produces from to see what maximum we'd
get under or what we'd ordinarily get under closed pattern,
so I allocated the one-fourth of the cumulative oil from each
of the corner injectors; Bridges State well 6, 7, and 31 and
the Amerada State V-A No. 3 and added to that the cumulative
0oil to January 1, 1964, for well No. 10. That came to the
297,000 barrels.

From the Isopach map 1 determined that there were 2,850
acre feet within that eighty acre pattern described by the
four injectors and one producer. Dividing the production by
the reservoir volume it is indicated there is a recovery, a
primary recovery to January 1, 1964 of 104 barrels per acre
foot. When that is compared with the oil initially in place,

433 barrels per acre foot, it can be seen that twenty-four
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percent of the oil in place, initially in place in that pattern
had been produced to that time. Depletion to that extent will
vield an oil saturation at the start of the flood within the
pattern of 40.5 percent which will, using the basic assump-
tions that I have set out in Exhibit 4-A, will give forty-
three barrels per acre foot waterflood reserves for that
pattern.

I have the production curve for well No, 10 that I will
offer in a moment. It shows that No., 10 had, early in 1964,
experienced a response to the waterflood that it went through
a typical response period, then began a decline and was approach-
ing the economic limit at the time that the 1967 expansion took
place, Extrapolation of that observed decline to the economic
limit will give No. 10 well actual and projected waterflood
oil of 13,112 barrels in a one-way flood situation. That is
the equivalent of recovery, closed pattern recovery from 8.6
acres -- in other words, about ten percent of the eighty acre
pattern or about forty-three percent of the area that I
interpret to have been flooded out by the injection of the
well between 31 and 10. It is a little bit difficult in a
direct line drive situation as is the case between 31 and
producing well 10 to come up with floodable acres. I taink
it is a little bit elusive because there aren't any side borders

on it, but I determined certainly that there are twenty
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floodable acres between the injection wells in the staggered
line drive configuration that producing wells 57, 55 and 54
were controlled by in the old Pilot Flooé because I went on

to determine that 54, 55 and 57 had also recovered the water-
flood o0il from the vicinity of eight to nine acres -- that is
most probably well No. 10 had been influenced by twenty flood-
able acres also., The numbers came out so close that -- we

were so consistent that I concluded it must have been about the
sanc ragnitude of floodable area.

The effective acreage flooded to well No. 54 is set out
on Exhibit 5-3 as 8.1 acres; for No. 55, 7.9 acres and accord-
ing to the reports for Ho. 57, 17.4 acres. Wwell, I calculated
57. I had run through the other three wells first and got
such close agreement I was surprised when I came up with
seventeen acres for lio. 57, so I went back and analyzed the
well tests that we nad accumulated on the well tinrough the
regponse period and I determined that we had reported to the
Commission quite a lot more production for well No. 57 during
1965 and '66 than I thought it could possibly have produced.
The well tests during that period were quite a lot less than
actual production reported so I went back and estimated the
production tnrough the same period for well 57 based upon the
well tests that we had and we were taking a lot of them at that

time and I estimated that the well had actuallv vroduced some
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27,000 barrels before reaching its economic limit -~ 27,575
barrels before reaching its economic limit in the one-way push
flood rather than the 53,000 barrels we had reported to thne
Commission.

The 27,000 barrels is the equivalent recovery from nine
acres, sco finally I decided that I had very consistent results
from all four wells and it is on the basis of this performance
that I have, by analogy, estimated the recoverable reserves
from the South end of the lease in the one-way flood.

0 Wiell, your explanation of what you did appears at
the bottom of Exhibit 5~D, I take it?

A Five-D -- you are gpeaking with respect to No. 572

Q Yes.

A The bottom of Exhibit 5-D, yes, sir.

Q Do you have any further comment on that?
A No, sir.
Q Now, you made earlier mention of production curves

in connection with your explanation of Exhibit 5 as well as
5-A through D, Would you now refer to those curves which have
baeaen marked 5-E through 5-H, I believe.

A Exhibits 5-E through Il are the prodaction curves
representing oil produced over the period from 1957 forward
by each of the wells that I analyzed around the Pilot. 1In

numerical order, 5-E is for well No. 10; 5-F is for well No. 54;
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5-G is for well No. 55 and 5-H is for No. 57. These curves,
incidentally, do reflect the oil production that was reported
to the Commission and I have pointed out why I think the curve
and the production for well No. 57 is in error.

Q All right now, would you refer to Exhibit 6, please,
and explain what it shows and its purpose.

A Exhibit 6 shows connected with red lines -- it is a
plat -- it shows connected with red lines the injection wells
that is the Southern most row of enclosed pattern that we have
in the current flood. It shows colored in blue those patterns
that will, under the Commission's current order, be influenced
by what I describe as a three-way push in further operations
in this area. The red area on Exhibit 6 is the area that I
interpret will be influenced only by a one-way push and the
green area is that which lies outside of the effective pro-
ductive area of Mobil's last row of producing wells on the
South side of the lease in this flood, by this flooding method.

Q wWell, Exhibit 6 then represents your calculations of
the sweep efficiency of the various colored areas under the
existing order, is that correct?

A Yes, sir. The legend shows the estimates that I have
made for those various colored areas. For example, the red
area which I interpret will be subject to a one-way push flood
I have assumed, for purposes of making reserve calculations

for it, that one-half of the closed pattern recovery oil will
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actually be recovered. I migat note that the average data,
average performance of the wells around the Pilot Flood that
I analyzed indicated some forty~two percent of the recoverable
closed pattern recoverable oil from the floodable area would
be recovered. For purposes of simplicity in this reserve cal-
culation I have just assumea instead of forty-two percent it
would be fifty percent. I have not analyzed any performance
on wells with a three-way push, but my logic tells me that a
well -- a producing well subject to a three-way push ought to
recover more oil than a well that is subject only to a one-way
push. Also I don't believe that it will recover as much of
the floodable oil as a well that is subject to a four-way
push taat i3 enclosed on all sides, so I have made the assump-
tion for the blue areas that will be inifluenced by injection
on three sides that they will recover an amount of oil which
is halfway between the closed pattern recovery and the one-
way push assumed recovery of fifty percent. 1In other words,
I have assumed that the blue areas would give up to our pro-
ducing wells three-fourths of the floodable closed pattern
reserves in those areas.

e fiaving explained vour reasoning and logic with
reference to the pattern under the existing order, did you
make some calculations as to reserves under those conditions

as contained within the respective areas?
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A Yes, sir. I have made some calculations of those
reserves and they are set out on Exhibit 6-A., From the Iso-
pachus map I determined the net pay volume beneath each of the
areas, the blue area and the red area, and subjected those
areas to the percentage recovery factor that I have assumed,
seventy-five percent for the blue area -- one-half -- fifty
percent for the red area. After having determined the current
oil saturation in that area by the same technique that I
employed over here originally where 1 estimated that the closed
pattern waterflood reserve was sixty-one barrels per acre foot,
I determined that the blue areas should give up 265,000 barrels
of waterflood oil,

Q That is the three-way push.

A Yes, sir. The blue area. That will be subject to
a three-way push. It will give up 265,000 barrels of water-
flood o0il. I have all the red area subject to one-way push
will give 472 barrels of waterflood oil, giving a total re-
covery to Mobil, I believe, of 737,490 barrels from the area
that is colored red on Exhibit 4 and which is the sum of the
rec and the blue areas on Exhibit 6. Mobil will not recover
any oil short of lease-line co-operation from the area colored
green. That oil will be pushed outside the drainage area of
those wells as the water invades from the North and I believe

quite a lot of it will be pushed across the lease-line to the
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sSouth.

Q liave you made a calculation as to the volume of that
green area, that is the volume of oil which is unrecoverable
by Mobil?

A I have estimated the volume of closed pattern re-
serves for the red area on Exhibit 4 that would not be recovered
by Mobil in pursuing the flood under tie current orders and
that volume is 918,660 barrels. In other words, of the
1,656,000 barrels I think are recoverable from the South end
of the lease outside the closed patterns that we now have, I
believe 319,000 barrels -- in round numbers -- will be pushed
outside the drainage area of Mobil's wells and we will get a

much smaller quantity than we had there to start with -- less

than half.
Q Do you have any further comment on Exhibit 6-A?
A I might observe it would be my opinion that short

of some sort of co-operative flood being worked out across the
South line of the lease a good share of that 918 or 919 barrels
will be lost forever. I don't believe anybody will ever get
it. If I assume that Mobil's flood is carriea to its con-
clusion in this way as shown on Exhibit 6 and our wells finally
water out, I don't know what we will do -- whether we will
proizably plug them -- that is what we orxrdinarily do.

There will be a corridor 1,320 feet wide between our last
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row of production wells and Continental's North row of pro-
duction wells and the same thing with respect to Marathon --
there will be a 1,320 foot corridor all around the South end

of the lease there. That is short of some sort of co-operative
flood being worked out where maybe in fifteen or twenty years
they finally want a waterflood in the upper zone where tney

can use some of Mobil's wells to do it with., I think that

oil will be lost forever. I don't believe anybody would have

a prayer of getting it.

Q Now, refer please to what has been marked as Exhibit
No. 7 and explain that exhibit and its purpose.

A Exhibit 7 shows once again -- it is a plat of the
same area as the previous exhibit. It shows once again red
lines connecting the Southern most row of currently enclosed
waterflood patterns on the lease and it shows green lines
connecting the additional proposed injection wells that we now
request tied into the pattern. It shows colored in green,
shaded in green, the area around the Bridges State lease that
would not be effectively flooded of its reserves to Mobil.

If this application is granted that is the area outside the
effective drainage area of the last row of producing wells
under the configuration that we propose short of having lease-
line co-operation.

Q Well, have ynu made a calculation using the same
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method of reserve calculations concerning the volume of that
green area, that is the volume and barrels underlying it?

A I have not done it just that way. I have made some
reserve calculations for the South end of the lease., If I
could assume that reapplication we are making here today will
be approved and will go on with the flood as I propose, then
the addition of the enclosed patterns on the South side of
the lease together with the one pattern which will be subject
to a three-way push and the one pattern which will be subject
to a one-way push, the remaining acreage having been enclosed
by the injection wells, that probably will recover a total
from the South end of the lease of a 1,362,000 barrels. That
is the sum of the recovery from all three areas which would
result in only 294,000 barrels being pushed outsice the control
of our producing wells, some of which I should suppose would
make it to the lease-line.

Q Well then, in effect that presents a contrast of a
loss of or a leaving of some 295,000 barrels as against
918,000 barrels, is that right?

A Yes, sir. It is the difference between Mobil giving
up 294,000 barrels of recoverable oil beneath its lease in
the confiquration set out in Exhibit 7 and 919,000 barrels
in the configquration as set out in Exhibit 6.

Q In other words, Exhibit ¢ is representing the present
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order and its effect and Exhibit 7 is representing the proposal
made by Mobil at this time and its effect?

A Yes, sir.

Q Now, you have made reference in the course of describ-
ing your calculations and the basis therefore to an Isopachus
map. Refar to Exhibit 8 and describe what that is.

A Exhibit 8 is tne Isopachus map that I have used for
purposes of estimating waterflood reserves over the Bridges
State lease including the South end of the lease. Yes, sir,

Q And that data is based on what -- where did you re-
cover the cdata for the preparation for the Isopachus map?

A The Isopach is based on several types of data. For
the most part it is based on well logs. I pointed out earlier
that most of the San Andres wells in this area were drilled
a long time ago. Starting in the late -~ well, I believe the
discovery well was drilled in 1927 and development followed
that. They were not logged by the methods that are usecd today.
There was usually a sample log available on the wells, sometimes
a érilling time log, something of that nature, but no well
gurveys. Because production has been found in deeper zones
in recent years and there has peen a lot of drilling going on
the last few years to get that production, why, we have re-
cently come into quite a lot of well log data which covers

most of the area concerned here. Those logs were generally
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the basis for this Isopachus map. There are a few cases where
we had core data which corrobcrated the log data and confirmed
the net pay that was present in the upper San Andres. I might
alsc point out that Exhibit 8 is an Isopachus of the upper
San Andres and it doesn't take in the lower San Andres.
MR. SPERLING: Mr. Porter, we have got a couple of
rather large exhibits to put up. This might be a proper
time to take a recess, if you would be so inclined.
MR. PORTER: We will take a ten minute break.
(Whereupon there was a short recess.)

Q Mr. Kelly, you are the same Mr. Kelly who was
testifying prior to the recess?

A Yes, sir.

Q At the time of the June 10th hearing, June 10, 1970,
at which the matter which is the subject of this hearing was
first considered, there was reference to high water production
having been experienced by Mobil in the early stages of its
waterflood project in the Northern portion of the Bridges
State lease. Do you recall that testimony?

A Yes, sir. I offered some of it and I believe there
was another witness or two that commented on it.

Q Now, for the record in this hearing, would you please
relate what Mobil's experience was in that regard?

A In and around the Pilot Flood -- vou can't see anv
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of it up here now because they are covered up, but in and
around the Pilot Flood in Section 14 and 23 and finally in
the expanded area which we took into flood in 1967 a good
many wells, producingwells, did experience water response.
Almost contemporary with water response, in some wells the
0il production showed up first and in a month or two or
perhaps six months later the water production showed up.
In some wells the initial response was a kick of fifty or
seventy barrels of oil and fifty or seventy barrels of water
per day.

We have recognized this problem from the early time of
the flood. It showed up in the Pilot Flood and when we ex-
pandec the flood in 1967 it showed up again. It was of interest
to us to find the reason for this early water production that
was showing up and so we started to analyzing tihe various
data that we had on the wells and we began to see a correla-
tion between early water production and certain characteristics
that we could identify in the wells. ile have prepared some
geologic cross sections that are intended to illustrate what
I believe is taking place in those areas where we do experience
high water production at an early time,

Q Lets identify for the record what has been marked
as Exhibit 9, which I believe is an indication of the line

of cross section which will be covered in the course of the
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explanation of Exhibits 10 and 11. I believe there are only
three copies of that line of section which has been presented
to the Commission.

A Yes, sir. We just have three copies of that plat
which has been marked Exhibit 9 and it shows the lines of
two sections, two cross sections drawn on it. I believe all
three of those maps are in the Commissioner's packet.

Q Well, isn't it true, Mr. Kelly, that on Exhibits 10
and 11, which we will get to in a moment, the line of section
is shown on the exhibit itself?

A Yes, sir. In a reduced area quad on each cross
section the line of section is shown.

Q Well, we will assume that we have established what
the line of section is by Exhibit 9 which will, of course, be
a part of the official record, and for the purpose of your
explanation now of Exhibit 10 would you please refer first to
that line of section as reflected on that exhibit and then go
to tine exhibit itself and explain what it shows with the
relation to your previous explanation concerning the experience
of Mobil with early water production at some stage in the
flood?

A Exhibit A -- I beg your pardon -- Exhibit 10 is a
log cross section, AA prime, which extends in an East-West

direction beginning on the East ~-- I beg your pardon --
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beginning on the West in Mobil's Bridges State No. 135 and
ending on the East in Mobil's Bridges State Ho. 88. This
cross section utilizes five inch logs so as to more amply
illustrate the point that I think is significant. The partic-
ular wells selected for this cross section were so chosen
because we did have logs on all of them and because we had
core analysis data on all but two of them,

Plotted on the cross section on each log where the core
analysis information is available is the data summary sheet
out of the core report. For example, in well No. 135, the
core data is plotted along side the well log as it is in
No. 78, in No. 74, in No. 79 and in Ho. 88. The core analysis
in each of these wells show an interval of extremely high
permeability as compared with the permeability of the rock
above and below. This interval of very high permeability on
the core analysis coincides with a zone of very high porosity
indicated on the well logs. The permeability and what I call
the high permeability zone is very high. It ranges up to about
1,700 millidarcies. The main body of the pay 1 find frequently
has a much lower permeability in the order of a fraction to
say 25 millidarcies, so the permeability within the high perme-
ability zone is very much greater than it is within the main
body of the pay. The pay is sort of thin up on the North end

of the lease too. In this case the logs on AA prime section
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show that mosat of the pay is in the high permeability section.

We have colored in red the interval which is interpreted
to comprise the high permeability section and in pale green
the upper San Andres interval. That is just ordinary pay above
five percent porosity. This shows that tihroughout the East-
West length of the section that some portion of the high per-
meability interval is present.

I might point out that there is a well, Bridges State No.
134, indicated on cross section A prime with a star above it.
This star is indicated to show that this particular well is
common to both cross sections AA prime and BB prime.

Q #hat is the average thickness of this high perme-
ability section in there that you have described -- I think
you referred to it as being relatively thin.

A Yes, sir. I haven't computed the average thickness.
I can see that the upper interval, the red interval on the
West end of the section, looks like it is two or tinree feet
in thickness there. The lower red interval is perhaps four
or five feet in thickness and you can see by comparison that
it maintains that approximate thickness until you get over
into Bridges State No., 134 wnere the upper high permeability
zone increases in thickness to about six feet and the lower
zone to seven or eight and that seems to follow on through the

rest of the way -- seven to generally nine feet in the lower
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of the two high permeabiility zomnes.

It might also be worthwhile to note that the zone coames
and yoes. It is not present everywhere. Whereas, it is
indicated to be present on the West of dridges State No. 79
in the upper zone, by interpretation of the log it goes out
as evidenced by the core analysis in the upper zone in wells
79 and 88 on farther East, but the lower zone holds up through
there anc does extend between the wells, I believe.

Q Now, by your reference to upper and lower zone,
you don't mean to imply, do you, that this is what you have
classified in your previous testimony as the upper San Andres
and the lower San Andres?

A Ko, Sir. I am speaking of the two high permeability
gtrcaks that are evident in the upper San Andres interval on
cross section AA prime. Sometimes a well will have one of
them, sometimes the other., It may even be that some of them
will have thiree such intervals. Sometimes they Lave none at
all. In this case it is the high permeability interval is
present over a good portion of the North end of the lease and
this sinply illustrates that it goes all the way across from
East to West on thoe extreme Nortii end.

Q Now, having made that investigation and having
correlated the data that you have dascribed did you rxreach

any conclusion with reference to the conducting of the water-
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flood project concerning the early water production that you
experienced?

A Well, on seeing data like this set out on exhibit --
on cross section AA prime, 1 began to become suspicious that
this high permeability, however, would provide an extremely
conductive zone for injected water. In other words, I would
expect any fluid to move through it much more readily than
through the rest of the pay. Further study of the well data
in the waterflood area itself indicates that in every case
where early water production has been a problem that we have
something like this high permeability interval indicated from
the data that we have.

Now, our core data is pretty sparse on South of the area
covered by Section AA prime, but we do have a good many well
logs and, of course, we have the original drilling records
on the San Andres wells themselves which afford some basis
for deviating between quality of pay -—- sample logs and drill-
ing time logs and such as that. In every case where we ex-
perience the early water production it was evident in the
producing well that made the water and also at least one off-
set injection well that a very porous soft drilling interval
was present. I interpreted that this was in all probability
the high permeability interval that we saw in the core a-

nalvsis farther HNorth.
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2 How, would ycu refer to what has been marked as
Exhibit 11 and explain that line of section.

A Lxnibit 11 is cross section 53 prime which extends
in a Horth-South direction. On the North end it ends with
the -- I believe it is now the Marathon State Bridges No. 3.
It goes from there to the sridges State Mobil Bridyes State
ho. 123 which is common to both cross sections and proceeds
on in a Southerly direction from there down throcugh the balance
of the &Lridges State lease. It crosses on to the Marathon
lease at tihis point on to the Continental State H-35 lease
at this point and exits on the South side of the Continental
lease to the Phillips Hale No. 7 on the extreme South end.
The section alsc shows, as does cross section AA prime, across
the top of it, the section wnich the wells are located in.
As you proyress from North to GSouth you go from Section 12
to 14 to Section 13 to Section 24 and sc on down to Section
35 on the extreme Scuth end.

"} And, again, the line of section as shown on the
extreme right-hand portion of the exinibit.

A It is shown cn the right, extreme right of the
exhipit, yes, Sir.

v Now, would you continue with your discussion of
Exhibit Ro. 11?

A You can observe once again on tane lcg wiich is
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common to both sections the interval colored red which I
described as the high permeability interval. We think it
probably extends on up to the North under the Marathon lease
and extends to the South from No. 134 down to our Bridges
State No. 40. From there the line of section goes to Bridges
State No. 107 in Section 13 where almost all of the porosity
of this disappears altogether. You might note on the section
that the white area left remaining on each of the logs within
the colored interval is representative of the tremendous or
the magnitude of deflection of the porosity curve and which
correlates generally with porosity -- that is the greater

the white area and the farther to the left the porosity curve
comes, the greater the porosity, so you can see we are coming
from fairly high porosity in the first three wells to very
little porosity in No. 107 and I view that high permeability

streak is gone altogether there; that the best porosity in

that well is not very good. It comes out to Section 24, Bridges

State 11 -~ I can't tell whether that is 113 or 118 -- where
this time, by interpretation of the pcrosity logs, I concluded
that the high permeability interval must have come back. This
is a very highly porous zone in here and we have got some
water production in that area and so I feel it has come back
there; that it is present also in No. 114, the next well on

the section -~ that it is present also in No. 127, the next
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well on the section, but that it disappears as we cross
between Sections 24 and 26 proceeding South and I don't find
that nighly porous and I think highly permeable interval
present anywhere else to the South.

The porosity is generally pretty skinny in Mobil's wells
along this particular section., It improves quite a lot with
respect to thickness and some with respect to quality too in
the Continental State H-35 No. 8. It is still pretty good
in No. 12 and it is very good quality in the Phillips Hale
Ro. 7.

Q Well now, there is a datum refarence on the exhibit
there indicated as minus 400. Would you explain what that
is and then the vertical designations that appear on the cross
section and what they are supposed to indicate?

A Well, this particular section was hung on a subsea
datum of minus 400 feet and so it shows structure. It shows
that the top of the San Andres is higher with respect to the
3ea level on the South end than it is on the North end, as I
pointed out at the outset, that our property is on the North
Nose of the structure and the structure comes up as you go
South., The color code on the exhibit identifies what I have
defined as the upper San Andres porosity in a pale green color.

The Lovington Sand is identified as a yellow color. The

lower San Andres porosity is identified in a dark green color
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and is found on the bottom of the section. If one were to
look at an Iso-cumulative map it could be readily understood
when comparing it with this cross section, why, it is most
probable that the wells improve in productivity to the South.
The wells on the North end which generally comprise Mobil's
property have principally the upper San Andres only. The
best part of it is in Section 24 and some part in Section 26.
The lower San Andres porosity, which is shown here in
Section 24, has been calculated on the logs to be water barren
and so, if memory serves me right, has not been tested in this
particular area. Je have tested the lower San Andres and
Bridges State No. 27 several intervals in the lower of this
dark green porosity were perforated in succession, beginning
at the bottom and coming up, and in each case ending up with
a top interval here. After a big frac job on each one of
them we were able to get substantially a hundred vercent water.
We did get a little bit of oil out of the upper-most layer
of the San Andres interval that we opened up in No. 27. I
believe that well came in from the lower San Andres with
twenty barrels of oil and forty barrels of water, but within
forty-five days it had been plugged because the water prod-
uction had progressed to about ninety-eight or ninety-nine
percent, It was making one barrel of oil per day when we

rFlugged it a month and a half later.
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Q What is the character of the rock as between the
upper San Andres as you have classified it and the lower San
Andres and including what you have designated there as the
Lovington Sand?

A The Lovington Sand I interpret as being generally
impervious. It is the interval colored in yellow here. I
haven't looked at every log that we have. All of them I have
looked at -- I say, all of them that I have analyzed witn
respect to the Lovington Sand itself indicate to me that the
porosity is generally below ten percent and from the experience
that I have had with sand in the Permean Basin, I very rarely
find one that will transmit any fluid when the log porosity
is below ten percent. I think that is probably because the
sand has primary porosity and the Permean Basin is usually
a silty sand, has a lot of dirt that has come into it and,
of course, it has been formed in part by water moving through
the rock and dissolving some of the rocks leaving the holes.
The interval that I point to on State H 35 lNo. 8 below the
Lovington Sand, colored dark blue, on down to the first porosity,
colored dark green, is what I would characterize as generally
impervious dolomite or lime. I don't believe there is any
likelihoou of o0il or water or any fluid moving vertically
between the light green porosity ana the adark green porosity

in any of these locations that is outside the well bores whicn
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have come in communication there.

Q Well, has that, the preparation of that cross section
and your study of the data represented by it ~- have you reach-
ed any conclusion as to whether there is communication other
tnan tirough the well borces as lketween the upper San Andres
and the lower 5an Andres?

A Yes, sir., It is my opinion that in the area covered
by this section which is generally the Norti end of the Vacuum
fielu tiere is no vertical comwunication outside of well bores
between the upper and lower San Andres as iaentified on this
cross section. It is also my opinion, basea on this section,
that the high permeability streak is not present South of
Sections 24 and 23 on the Briuges State lease anu therefore
I ao not expect the water channeling problem that we have
experienced on the North end of the lease to prevail on the
Soutnh. I expect a flooa of the upper San Anures interval on
Sections 26 and 25 which are from this area Soutn; that the
flooc front will move right with much more uniformity through
the rock and will not tend to move and will not tend to finger
anead of the o©il bank and result in premature high water pro-
duction.

0 Well, have you reached a conclusion or formed an
opinion as to the affect of injection in wells as proposed by

MoLil on the lower portion of the Bridges State lease upon
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offsetting acreage lying to the South and East?

A Yes, Sir, I have. In an effort to understand what
the risks probably are with respect to an upper San Andres
waterflood on Mobil's property bringing some harm to the pro-
perty to the South -- which in this case are the Continental
H-35 lease and the Marathon State McCallister lease -- I might
take one of these down so we can look at the map -- I thought
it best, I thought the best way to understand, since I feel
pretty well acquainted with our own production jn here -- the
best way to understand what the risks might be, I tried to in
particular to analyze the character and quality of production
and production history on the Continental State H-35 lease in
Section 35 right here. I plotted out the production, recent
production on all of the wells, the San Andres wells on that
lease, and determined as best I could from extrapolation of
the visible declines of those wells what the remaining primary
reserves were. 1 was able, by this method, to determine, in
my opinion at least, what the remaining reserves were for all
of the San Andres wells on the State H-35 lease exclusive of
Well No. 2, Well No. 2 does not show any observable decline in
recent years and so I didn't choose to go through any more
completion method of estimating its reserve and have not
estimateé them. I also wanted tc form an opinion as to where
the o0il was coming from that the Continental wells had pro-
duced in the past and, of course, these wells were not logged

either now but they have been. Thev have had twin wells drilled
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close by to most of them and the twin wells liad porosity

logs on them from which I could pick the upper San Andres and
the lower San Andres porosity that probably are cpen in each
of the San Ancres wells. iy comparison of the open hole com-
pltion interval in each of the San Andres wells with the log
porosities in the twin wells I did form some cpinions as to
the approximate total feet of upper San Andres and lower San
Ancres ané porosity that is or was probably open in all of
Continental's wells during the primary depletion up to the
present and I have tabulated those picks on a companion exhibit
somawhere,

Q I take it that you are referring to what has been
marked as Exhibit 12 and companion exhibits to it, is that
corrcct?

A Yes, Sir. Exhibit 12 is titled "Assessment of
Past Primary Performance of State li-35 Lease”. It has two or
three things showed on it. There is a tabulation on the ugpper
part of the page which shows the reported cumulative oil for
each of the San Andres wells in thousands of barrels to May 1,
1970. It shows my estimate of the relative portions of that
cunulative recovery that I estimate came from either of the
lower or the upper San Andres and it shows the estimated pay
thickiiess that I think is probably open in each of those wells
in the upper and lower San Andres. I might say that in each
case I just took a straight proportion in allocating the

nroaduction between the upher and loweyry 2zonecs. I 3ust took a
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straight proportion of the cumulative relative to the total
thickness as it compared with the thickness of one of the
other zocnes.

] Let me interrupt at this point, Mr. Kelly, and
ask vou if on a cross section represented by Exhibit 11 any
of the logs of the Continental wells as shown on the exhibit
which shows the location of them are jpresent. In other words,
are ther= any --

A Yes, Sir. There are two Continental loys on this
cross section State H-35 Nc, 8 which is a twin to the No. 2
well and the State H-35 No. 12 which is a twin to the No. 1
well.

Q Now, show the location of the No. 1 and 2 San Andres
wells on the plat where your pointer is.

A Proceeding South in the same order on the cross
section the Ho. 2 well is in the upper Northeast corner of
the lease and the No. 1 well is in the lower Scutheast corner
of the lease.

0 Alright., If you will continue now.

A These logs show the relative thickness of the upper
and lower 5an Andres in total but, of course, don't illustrate,
without knowledge of the complete data on the San Andres wells
themselves, what portion of the lower San Andres might be open.
For example, in wWell No. 2 which is twined by this Well No. 8,
I estimated there were thirty four feet of San Andres open and

Alv fFive feet of lower San Andres. Mv examination +0l1d me
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that probably only this upper green interval was open in
that wellbore. Although that is an illusive thing, the
structure does change and the intervals change laterally

so you never recally know. That is the best I could come up
with with comnarison of those logs. 1In the case of Well No.
1, which has as its twin Well No. 12, I estimated that there
were fifty six feet of upper San Andres interval open and
fifty six feet of lower San Andres interval open in the well
so in that case I allocated the production being eqgually
between the twe zones. Of course, fifty six feet of upper
San Andres doesn't begin to take in all the San Andres porosity.
It is just the amount that I thought was probably open.

0 What do you mean by "twin well"? You have made
reference to it. How close is the twin to the original well
or to the San Andres well that you are talking about that are
open hole completions?

A I think by looking at the map that they will range
anywhere from a hundred to two hundred feet apart. Some of
them look a little closer than others.

J Alright. Go ahead.

A The second tabulation on Exhibit 12 in the middle
of the page is my computation of the depletion status of the
upper San Andres on the State 1i~-35 lease if I can assume that
my allocation of cumulative oil to the upper San Andres is
realistic. When I compared the reported recoveries for each

of the wells with my estimate of upper San Andres oil by this
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technique that I have described with the o0il in place beneath
forty acres around cach well I discovered that all of the
wells would have had to have produced a high percentage of
the 0il in place initially beneath that acreagé. The only
well that I calculated to have recovered anything like a
solution gas recovery from the upper San Andres on that lease
is Well No. 1 which was indicated to have produced 23.6% of
the o0il in place. I might say that I have analyzed various
portions of our Bridges State production in the San Andres
and rarely do I find a well that produced more than 24, 25%
of the o0il in place before it had approached the economic
limit, Of course, in the case of VWell No. 1, it is way above
the limit and I think it has a good amount of reserve left to
it.

As we come on down the tabulation it can be seen
one well, the No. 6 Well, which by my interpretation over on
the 7est side of the lease doesn't have any lower San Andres
open in it and it has produced all of its oil out of fourteen
feet of upper San Andres porosity, the allocation that I gave
to it, which was reported production, shows that it must have
recovered 142.8% of the oil initially in place. I don't believe
any of these things happen with the solution gas mechanism. If
they had all come up close to 20 or 25% or less I would pro-
bably have concluded that my allocations were realistic. I

don't believe they were realistic and I conclude that one of
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two things must have happened. If the allocations are

correct it must follow that quite a lot of oil has moved

into the Continental lease in the upper San Andres zone. If
the allocations are incorrect it must be that I have allocated
much too much oil to the upper San Andres and much too little
to the lower San Andres ~- in other words, that the lower San
Andres must have actually given up a much greater proportion

of the oil than I have allocated to it by this straight
proportional technique. I have formed the opinion from further
study of the data in and around the H-35 lease that in all
probability the upper San Andres is in fact pretty well de-
pleted of its primary oil under that lease. I believe if, for
example, these wells could have recovered fifty or a hundred
percent of the oil in place beneath their drainage patterns,
anéd o0il had migrated into them from adjacent tracts to generate
that recovery in the past, that it would still be happening at
the present. There are twe wells on the lease that are either
below or close to the economic limit. The two wells on the
West side of the lease. No. 4 has been shut in since, as I
recall, the early part of 1969. I have a plot of its production
here which would show when it was because it is apparently
incapable of production., I noticed that it had been treated
with -- it seems like it had been treated with acid before it
was finally closed in. Alsc I believe thirteen hundred and

eigtity pounds of explosives were set off in the bottom of it
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last year or it may have been the last of 68 or early 69
and still no oil came out of it. That well has produced all
of its oil, primary oil. It is shut in.

Now, No. 6 is currently producing somewhere in the
neighborhood of four to six barrels per day which is not
really out of line with the production that I see farther on
North in areas where I am certain the upper San Andres is
pretty well depleted of its primary oil. I know from the
data that I have seen on other wells completed in the lower
San Andres around here that the lower San Andres is a very
prolific reservoir and will give up its oil pretty readily.

I had the opinion that the lower San Ancdres is the place

that the substantial majority of the remaining reserves to
the Continental State li-35 are coming from and that tue upper
San Andres is in all probability pretty well depleted of its
primary oil.

0 Well, you mentioned earlier and I don't believe you
completed your explanation concerning conclusions reached by
you to the effect that oil was not migrating onto the lease.

A I believe if o0il were currently migrating onto the
lease so as to afford a recovery of 140% of the oil in place
or 50% or 60% or whatever, that it would still he doing so at
the present. The pressure history of the San Andres Field has
been pretty flat. It was a low pressure field to start with,
It came in originally slightly more than sixteen hundred pounds

bottom hole pressure and I believe that the current reports



Page 55

that after forty eight hour shut-in wells in the general
vicinity of the Continental State i35 and State McCallister,
the Marathon State McCallister and the Phillips Hale will show
that it is currently in the neighborhoou of six to seven
hundred pounds and that over the past several years has been
declining somewhere between twenty and forty pounds per year
and this would compare with a decline in reservoir pressure
down to the vicinity of nine hundred pounds over the first
seven or eight years of production for the field, so you can
see that since 1945 when the average reservoir pressure was
somewhere in the vicinity of nine hundred pounds, that there
has been very little dropping reservoir pressure without there
having been a substantial drop in reservoir pressure from the
prolific arcas. It seems to me that the differential must
still be there, tiiat the differential must substantially be
there and if migration in the upper San Andres had taken place
in favor of the Continental lease in the past, it really ought
to be doing it at the present time and I don't believe -- I am
certain it is not doing it on the West side of the lease and
the wells on the East two-thirds of the lease I think have
both the upper and the lower zones open, so I can't be
certain. .I just have the opinion that it is probably a
similar condition existing over there.

I was going to say that there is such a good interval

of upper San Andres indicated on the extreme East side of the



Page 56

lease in Wells 8 and 12 that I think it is conceivable that

since that is offset also by good stuff to the east and south,
that there may be some replacement in there. I don't think there
is any o0il coming in the lease on the west two-thirds of it in
the upper San Andres. I think all the oil that is coming in,

if it is, is in the lower San Andres.

Q Well, I take it then from what you have said that
your conclusion has been that most of the production being
experienced currently from the Continental lease at least is
from the lower San Andres, is that right?

A That is my opinion. Yes, Sir,

Q  HNow, you made reference to production plots in the
earlier pcrtion of your testimony while in the course of
discussing Exhibit 12. Have you marked those for identification?

A Yes, Sir. Those are the graphs of production of the
Continental State 1i-35 San Andres wells and they are marked
as Exhibits 12A through 12F. On each of those exhibits I have
shown the extrapolated decline extrapolated that I have used
in estimating remaining primary reserves for each of those wells.

Q Did you finish your explanation of Exhibit 12 before
we pass on?

A I thought I dic.

Q Alright. That is yocur assessment of past performance
of the State li-35. Kow, would you refer to what has been

marked as Exhibit 12G, please and explain what that is intended
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to show.

A Exhibit 12G is just a tabulation of the remaining
primary reserves that I have estimated for the State H-35
lease wells exclusive of Well No. 2. Those range from 57,000
barrels as a maximum for Well No. 5 in the South Central part
of the lease down to 5,000 barrels for Yell No. 6 in the North-
west part of the lease and, of course, zero for Well No. 4
which is not currently producing, I don't believe.

Q Alright. WWill you refer to Exhibit 12H.

A To further evaluate the risks that I think are
involvec for Continental in our conducting the waterflood along
the South side of the Bridges State lease as we have requested
I tried to estimate the volume of waterflood oil that Continental's
H-35 No. 6 and H-35 No, 3 would recover as a result of Mobil's
injecticn into the well that we have requested a location for
drilling one hundred feet from the lease line South of our well
Mo. 26 and alsc into Bridges State No. 15 directly North of
No. 3. The well that we want to drill for injection South of
No. 26 to close up that pattern for Well No. 26 will be, if
our permit is granted, 760 feet from the No. 6 well. I have
used the data that we developed in a one-way push flood up here
in the pilot for purposes of estimating the future oil that these
wells should be expected to recover, I have used saturation
data based up n the performance of VWell No. 26 in analyzing

the reserves for Well No. 6 and I have used average saturation
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data for the South end of the lease and analyzing the oil
that might be pushed to Vell lic. 3 by injection into Bridges
Ho. 15. I used the average data in that case because No. 15
is also completed in the upper and lower San Andres and it is,
of course, one of the best wells we have on the lease and I
don't have confidence in any method of allocation between the
zones that I have generated so far so I have just assumed in
that area at least that the upper San Andres saturation would
be the average for the entire South end of the lease. 1 have
generated those calculations by directly comparing with the
performance around the pilot and determined that if similar
performance is observed between Continental and Mobil's pro-
perty that the No. 6 well should be expected to produce 5114
barrels of waterflood oil after the drilled well goes on in-
jection. Similarly I have estimated that Well Ho. 3 should be
expected to recover 16,787 barrels of upper San Andres water-
flood oil before the upper zone would reach the economic limit
in the No. 3 Well.

0 The calculations that you have made with respect
to those two wells, that is Continental No. 6 and No. 3 wells,
that you have pointed out on the plat there, are contained on
12H to which you have already referred and Exhibit 12I, is that
correct?

A Yes, Sir.

Q What do you mean by your reference to reaching the
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econonic limit insofar as those two wells are concerned?

A Well, at the point where the value of the oil enter-
ing into the well on a rate basis declines below the cost of
operating the well so as to produce that oil.

Q2 Alright, would you refer to what has been marked as
Exhibit 123, please?

A Yes, Sir. 127 is a tabulation of some estimates
that I have made or prepared on some workover, theoretical
workover expenses or investment that would be incurred under
different configurations, under different plans. I had these
worked up because I know from conversations that I have had
with Continental's representatives that Continental is very
concerned about the quality of its possible lower San Andres
reserve on the iiest side of the lease and certainly those that
appear already to be in evidence on the East side of the lease
and s0 I wanted to be in a position to compare as well as I
can the cost of handling the situation by Continental. 1In the
event that our application is granted and we do inject into the
upper San Andres and along the South line and Continental's
wells along their North line do finally water out in the upper
San Andres and leave them with the proklem of high water pro-
duction or executing some sort of a remedial operation to get
rid of the water so as to continue producing the lower San
Andres reserves, I reasoned that there are a couple of different
ways for that to happen. I think it is altogether probable

that Continental could, if it had lower 5an Andres production
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in Well No. ¢ which had not been demonstrated yet, that
Continental could lift the extra water tnat would come to the
well after its waterflood reserves have been produced in the
upper zone and in order to keep producing the lower San Andres
oil, if it is there. Also another mecthod of control they
could elect would be tc set a line in the well if it is an
open hole completion, if it all happens. In the case of Well
lHo. 6, of course, the estimated cil waterflood oil that I have
estimated will come to the well from our injection is 5,000
barrels -- about equal to the remaining primary -- about the
same as the reamining primary ané¢ sc in that case there would
be no incremental oil to the well which would, you might say,
pay Continental for cdoing any work on the well. Although it
is a possibility that Continental could elect ~- if they have
confidence at the time they do deepen Well No. 6 -- if they
have confidence in the lower zone at that time they can go
ahead and set a line then which would cost them about a total
of about $14,000 as comparcd with a total cost of close to
$18,000 for first completing the well open hole, including the
upper and lower San Andres, and then setting a line at a later
date and shuting off the upper zone so as to get rid of the
water from the upper zone.

In case of Well Neo. 3, I believe that the upper
San Andres reserves remaining in that well are minimal and

that in fact the 42,000 barrels that I have estimated remaining
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to that well on the primary are, for the most part, coming

out of the lower zone, so I think almost 17,000 barrels of

oil that I think Well No. 15 would push to iiell No. 3 and t.at
wculd be recovered by it would more than compensate Continental
for any remedial measures that they might feel compelled to take.
They could either choose to produce the water wien it comes in
on the well and continue to get their oil in that way ~- that
would entail higher operating expenses -- or they could set a
liner at a cost of some $9,000 to control the water production
from the upper zcne. I recormend a lot of investments of
$6,000 to get 17,000 barrels of oil. It looks like a good

deal to me.

Q ilell now, you have stated on several occasions, Mr.
Kelly, that it is Moiil's plan to inject only into the upper
San Andres, yet a number of these wells on the southern end of
the Bridges State lease are open hole completions in both the
upi-er and lower San Andres, low would you propose to control
the injection of water into those wells so as to isolate in-
jection into the upper zone only?

A I have prgpared wellbore sketches which show the
method that I expect that we will employ if this application is
granted to control tine injected water and insure that it enters

just the upper San Andres. The open hole completions that we

have out there right now are Bridges State No. 29, 15 and 25.

The other wells that we are asking for authority to inject
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into arc case hole completions and some -~ in those cases —--

in the case of the case hole completions we will either set

a bridge plug or plugs or perhaps a cement plug opposite or
above any perforations that are open currently to the lower

San Andres so as to confinethe water to the upper San Andres.
In the case of the open hole completionsbl think we would
probably plug those wells back with cement which would generally
come a hundred or so feet above any lower San Andres porosity
and in this way I think we will be able to control, insure

that the water doesn't enter the lower San Andres.

0 Well, I take it from what you say that Mobil is
willing to foreqo whatever contribution there might be from
the lower San Andres to Mobil's wells by that method?

A Yes, Sir. At this time we are willing to give that
up. We have got an awful lot of money tied up in this water-
flood and the crder we are operating under ﬁow costs us an
awful lot of o0il we were counting on getting when we made this
investment and we have got to flood the South end of the lease
to make it -- to afford the investment, to have integrity. I
believe we can cdo it without harming our neighbors.

I haven't commented on the Marathon lease. I might
observe here that the coclors somehow got changed between these
two exhibits and Marathon suddenly became orange on this
exhibit and here it is purrle again. Marathon's wells are,

accoréing to my understanding, except perhaps with exception of
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viell e, 2 ~- and I don't know what its situation is -~ all
equipped with liners. Sometime back they, after having pro-
duced the upper and lower San Andres and having had very good
wells there, they are indicated to have gone into those wells
and set liners isolating the zones from each other; perforating
the lower San Andres only and treating and putting the wells
back on production. The producing ability of those wells is
generally at least equal to top allowable at the present time
and I don't know how much grzater it might be. That is just
from the lower San Andres only except for Well No. 2., There
was a paper filed with the Commission indicating plans to work
over Well lo. 2 in rmuch the same way that the other wells had
been worked over, but I never did find a report in the
Cormission's files indicating the work had actually uveen done.
About the time that the report was filed I did notice that the
producing characteristics of the well seemed to change. As
I remember, it started making a little more oil and quite a
lot of water about that time but the production curve would
have to speak for themselves on that so I don't know whether
viell No. 2 is still producing open hole or is producing with
a liner and the upper zone shut off,

In the case of the other three wells, No. 1, No. 3
and No. 4, thosc¢ wells are producing just from the lower San
Andres. The upper San Andres is isolated behind the pipe. I

velieve that any injection that Mobil would undertake in the
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area cffsetting Marathon's property would be =-- that that in-
jection would have a low probability of pushing any oil off

of their lease so long as -- in fact, I don't believe that the
water front would invade on the lease to any significant extent
50 long as Mobil continues to produce its wells as we expect it
to do aﬁd so long as Marathon has the upper zone shut in. The
water, the injected water is going to move to the areas of
lower pressure and I think with the upper zone shut in on the
State McCallister lease right now, that that has got to be a
higher pressure area than the areas surrounding it which are
indicated to be open in the upper San Andres. As long as
Marathon doesn't produce their upper San Andres zone I don't
Lelieve that there is going to be any significant entrance of
water on that lease. I think, on the contrary, that the water
would move preferentially towards the areas that are voiding
production from the upper San Andres, that is back towards
Mobil's producing wells.

Q I believe you did identify Exhibit 13 as being
ciagramatic well sketches which show the projosed completion
methods for the wells which are the sulject of the application
for conversion to injection, is that correct?

A Yes, Sir. I have marked Ixhibit 13, a package of
wellbore sketches,which show the intended completion method
that we expect to employ on these additional injection wells

if our application is granted.
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Q0 Mr, Kelly, I think I have neqlected to ask vou
when you were talking about Exhibit No. 11, the vertical
separation in distance in feet as between the upper and the
lower San Andres on the lower portion of the Bridges State
lease and the lease to the South of the Bridges State lease;
what kind of a vertical interval do we have in there?

A On the South end of the Bridges State lease, that
interval which I identify as generally an impervious barrier
to communication, covers an interval generally between two
and three hundred feet in thickness between the porosities
in the upper and lower San Andres. I see here that in the
Continental State H-35 No. 8 it is about two hundred feet.

It is also about two hundred feet in the State McCallister No.
8 and over in Mobil's Bridges State lio. 105, it comes up to --
well -~ a little over two hunédred feet. It is quite a wide
separation.

0 What is Mohil's total investment to date in the
waterflood project in the San Andres?

A Our investment just in waterflood facilities on this
San Andres flood is close to two million dollars at this point --
abcut 1.9 million.

2 Do you have anything further?

A Not that I can think of, Sir.

MR. SPERLING: Mr. Porter, at this time we'd like
to offer Mobil's Exhibits 1 through 13, including the alpha-

betical designations referable.
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MR. PORTER: If there are no objections, the
exhibits will be admitted.

MR. SPERLING: For the record, Mr, Porter, 1'd like
to have included as a part of it the Waiver of Objection from
Phillips Petroleum concerning Mobil's application; Phillips
cperating the West Half of the NHorth West of Section 35 in
17 South, 34 East.

MR. PORTER: ©No objection. This will be admitted.

MR. MORRIS: If the Commission, please, at this time,
in behalf of Marathon, I'd like to move that this case be
recessed and continued until the next Commissioner Hearing
that is -- I mean, the next regular hcaring of the Commission
in October, or, if the Commission sees fit, to the regular
hearing that would be held in Movember. As grounds for a
motion for continuance I'd like to state that the evidence that
has been presented here upon the direct presentation of the
applicant is contrary to its application in this case and is
contrary te and differs substantially from anything that
Marathon 0il Company was led to believe to be presented as the
applicant's position in this case. We are entirely taken by
surprise by the position that is being taken here. The case
that we have presented both for our direct examination and for
the case that we have presented for cross examination of Mobil's
witnesses have been directed to what we believe to be the issues

in this case. Ve now find that those issues are changed and we
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would be substantially prejudiced unless this case is con-
tinued for at least a month and we are given ample opportunity
to prepare to continue in this matter.

MR, SPERLING: I think I have already stated Mobil's
position with reference to that. I really can't understand what
prejudice has accrued to Marathon as a result of the presentation
here today. The situation as I see it has changed very little
except for the granting of several concessions insofar as
Mobil is concerned in the possible effect upon Marathon or
Continental, for that matter, and I think it is perfectly in
order to proceed. It is the same o0il field. It is the same
horizons we are talking about that we have always talked about
and since this matter was originally filed and I think we should
have scme demonstration of the degree of prejudice or what
constitutes the prejudice other than the statement that it
exists.

MR. XELLAHIN: Cormmission, please, I wasn't aware that
the applicant admitted concessions insofar as Continental is
concerned., I think we are in the same position we were,
however, we do feel that the continuance should be granted at
the request of Marathon because of the change of the nature of
the application insofar as they are concerned.

MR. PORTER: Gentlemen, we won't rule on this motion
until 1:30. We are going to recess the hearing at this time

until 1:30 and, in the nmeantime., there is at least one attornev
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here, I believe, that will be involved in the case upstairs
that the Examiner is going to hear during this recess.
(Whereupon the hearing was adjourned for lunch.)
MR. PORTER: The hearing will come to order, please.
The first order of business, ir. Morris, will be to
deny your motion for a continuance, so we will proceed with
the case. Mr. Kelly is available for cross examination.
CROSS-EXAMINATION

BY ME. MORRIS:

0 Mr. Kelly, first I would like to make sure that
T undurstandvdcfinitely what the status of your present
arplication is to the Commission. First, with regard to your
ridges State Well lo. 14, is the pronosed injecticn well in
the Southwest Tuarter of the Northeast Quarter of Section 25 -~
I take it from the diagramatic sketch included within your
Exhibit 13 that injection into this well will be through per-
forations from 4470 to 4563.

A Yes, Sir. That is correct,.

O Now, does that confine the injection entirely into
the upnper San Andres zone?

A Yes, Sir, upon the Lovington Sand.

0 And what rate of injection do you plan to use into
that well?

A Most probably whatever the well will take. We will

attemrt to get a thousand barrels a day into it at the outset.
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The experience that I have hzd with other wells in here
indicates to me that over a period of two or three months a
well that starts out taking a thousand barrels a day will likely
he down to five hundred barrels per day or less., Down in this
area, the area of Viell No. 14, I will be very pleased if we
are able to maintain as mucu as five hundred barrels per day
injection into the well.

Q Mow, initially what pressure co you intend to apply
to the injection in this well?

A As much as two thousand pounds at the wellhead, if

that is reired.

D

Do you intend to maintain this pressure regardless

of the amcunt of wvater that the well is actually taking?

2 If vour capacitv at the well produces to from a
theusand barrels a day te five hundred barrels a day, would
yeu rmaintain or incrcase that pressure?

2 Over 2 period of time I would expect to increase the
pressure as necessary to maintain a balanced flood. It all
depends on what the other wells in the pattern take also --
ue to a maxinum of approximately twenty five hundred pounds.
Our svstem is designed to handle twenty five hundred pounds.
It is a fact that it is impossible to get that much pressure

out the wellhead bhecause of the line losses and so on. On the

21 mtls AN AF +os Taase wharae we area naoratinaga ounr £flood currentlv
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we are able to get up to about twenty four hundred pounds at
the wellhead and I expect that this will be about the same
experience we have on the South end.

O Movinsy West over to the Bridges State Yell No. 13,
-~ walt a minute -- first on yvour Bridges State Well No. 14,
what you are preoposing varies £from your original proposal for
injection as presented ! your original application in this
case, does it not?

A Yes, Sir. In referring to the sketch of Well No.
14 vou can sece that the well is bottomed at 4803 feet. It is
a fact that at the present time all tihe perforations that are
in this well are open to the wellbore including the open hole
interval that extends from 4763, the casing show, down to
4803, UWe are currently making quite a lot of water out of
that bottom zone which includes the perforated interval from
4750 down to the total deptih of 4803.

) Now, vour original application --

A 2t sucit time as our application might be approved
I would exvect that we would recomplete the well consistent
with the wellbore sketcli offered here and inject only into the
upnrer San Andres.

D lright, so your proposal to inject into the per-
forated intervel from 4470 to 4563 diifers from your original
application which was to inject into the open -- all of the

oren perforations and into the open hole down to 480372
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2 Yes, Sir. The top of the previously proposed in-
iection intecrval was 4470, the uppermost perforation, and the
bottom of it was 4803, the total depth of the well.

MR. PORTER: Is that in Yell o, 147

M. I!1ORRIS: Yes, Sir.

Q Alright, moving West over to vour well, your Briuges
State ¥ell Ho. 13, now, in your original application to the
Commiission vou had proprosec drilling a new well.

A Yes, 53ir. I had proposed drilling a new well three
hundred thirty feet closer to Marathou's lease line in Well No.
13 as at the jprier nearing for the purpose of injecting into
the entirc San andres pay interval., That assumed, of course,
that we night ick up some lower San Andres pay in the well.

At the vresent time that portion of the application has been
medified; that is we have retreated from that proposal to a
reguest to inject into Well He. 13 into the upper San Andres
interval at such time as 'ell No. 13 depletes its Blinebry
raserves and becmmes availaizle for injection into the San Andres.,
So your application now -- well, your original appli-
ration was to drill a new well for injection. Your application
1ow 1is te convert this Bridges State 'iell No. 13 from an in-
ioction well ~- excuse me -- from a producing well to an injection

well?

o=
-t

‘rorm a Blinebry »roducing well to an injection well

with the Sar Andres. Yesz, fir,
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2

Alricht, there was nothing said in your original

v

application or in the notice that was given to this hearing
wvith respect to conversion of this Well No. 13 to an injection
well, was there, 'Mr, Kelly?

b I have read the notice and I don't recall any such
rention of it. e, Sir.

o low, tihc manner in which vou propose to convert tods
Vell Mo. 13 to injection would confine tine water to tihie upper
San Andres zone entirely?

Vasg, Cir.

]

And that would bLe throush the pertorations a3 shown
on the exhibit 13 of 4433 and 44497
Yeo, 2iy, Thet is the interval in which our
grolocist has icertified upper San Andres porcesity, at that
location, and that is the interval that we wculd plan to open

vp and inject into.

m

i Iz it ycur tcstirmony that inicction into that interval

will confinz the water to the ugper San Andyes zcne?

P Tt is wy opinion that it will. VYes, Sir.
~ Alright, moving on uz arcund the lower tier here of

the injection wells we come to ¥Well Ho, 25. That is the Dridges
State lell lo. 295 which 1s & direct offsct frorm Marataon's

acreade, a dire

(@]

t offset to its Well No. 4. what is your
rropesal with respect to this well?

A Tr convert it to injection in the uprer San Andres.
I
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2 Now, the diajrematic skateh that you have shown
1

in Exhibit 13 shows a total depth of this well of 4,750, a

nlug back total depth of 4&00.

Q Would injection in the open hole at the 4600 fout

level confine water to the upper San Aadres?

A It is v opinion that it would.
2 You den't feel that that level is a ~- wvould place

water into tiae lover San Andres as well?
bt I think there is very little likelinood that that

can happen.

9] You think there is some likelihood that that would
happen?
2 I think anythince is possilb:le, I anm certain that the

4600 ::lug back total depth incdicated on tiis diagramatic sketch

o}

is in excess cof one hundred feet above the unrermost lower zone
and peorosity that is in thet well and I think it is very renote
that a2 one hundred foot cement plug will break down, although

I thirk it is a rossibility.

Is this Well No. 25 shown on any of vour cross

2 T don't romewber whether it is or not. Yes, Sir.

‘Tt is on c¢ross section BR Pripe,

is not corrzct =it..er. The
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twin wells are., 25 1s on that cruss section nunber 29.

-

A Y
1y

» Alriglit, and your proposal for this well at the
rresent time differs from yvour original proposal in that your
criginal pre;:osal was to inject in the ontire interval down to
the 4750 total depth of the well?

; The original proposal was with respect to dridges
Gtate No. 25 and all of the other injection wells that were
omitted from the order that we had asked for injection authority

in encompassad all of the oil bearing zones that we had or

could find i

o

thie San Andres formation. It is a fact that at
the time of the June 10th hearing the Jo. 25 well was jumped
in the Lkottor of tie hole and the lover 2an Andres was not
availible to it. Alsc tie lower San /ndres had been plugged
ofi very nearly at t.oe time of comrrletion just a short while
toer bhne well was initilalls drilioed in 1928 or 9 and it

2

wasn't open in the wellbore then. It is apen in the wellbore

now and 1L ¢ ars granted autiority to inicet into this well
wo ex;ect to set a cement [ lug Iin thne botton of the well and
injeet intc the upper 5an Andres.  Thaat would Le the same with
all of our oren hole complotions that ;.enetrate to the depth of

the lower Sarn Jadres poresity on the South line of the lease.

You gave cona

ressure and “nformation concerning
th . veolumes of water that you would prorogse to inject into the

Tell e, 14, ve2ld thot same testimony apply eqgqually to dells
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A Let me say that the figure that I gave you with
respect to No. 14 is an order of magnitude that I am in a
position to give you right now. Ordinarilly I try to design
injection rates based upon reservoir volume in the pattern
and I would, based on the isopach map, calculate some
volume for each well that we tried to put water into them at
the outset. I haven't calculated those volumes for any of
these wells as yet and I can just speculate whether I -- 1
don't think it would run over a thousand barrels a day. I
will be tickled pink if we can get five hundred barrels a day
into it,

Q Is there a possibility it might run over a thousand
barrels?

A I think anything is possible.

Q That is part of the variables involved in your making
these calculations, Mr. Kelly. Why is it not possible to tell
the Commission at this time what amount of water and what rate
of injection you propose to use?

A I just haven't made the calculations. It takes some
time to do it and I haven't done it.

Q Do your calculations vary depending upon the
reservoir characteristics you find existing in the different --
from well to well?

A They differ from well to well in proportion that the

reservoir volume surrounding each injection well bears to the
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reservoir volume surrounding other wells in the pattern. The
attempt -- my attempt in designing injection rates in a water-
flood is to inject sufficient water into each well to flood

out all portions of the pattern at approximately the same

time so I must use principally the reservoir volume in each
pattern for purposes of making this designed calculation. 1In
practice we are seldom able to match those volumes in waterflood
and usually end up injecting quite a lot less than we'd like to.

Q These same characteristics that you deal with in
designing your rate of injection also determine how fast the
floods move through the reservoir?

A The rate at which the wells take the water do de-
termine -- and the water enters the pay - do»determine the
velocity of the flood front, yes, Sir.

Q And they would determine the rate at which water
would encroach upon the Marathon acreage.

A It would be proportional to the injection rate, I
think, yes, Sir.

Q But you haven't determined that at this time., You
don't have that information available.

A The best thing I can tell you at this time is, as
I have stated, that I'd estimate the maximum rate would be the
order of one thousand barrels per day and I will be real pleased
if we can get five hundred barrels per day in them. We have a
lot of wells farther North that won't take five hundred barrels

per day -- a good many that won't take appreciably over a
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nundred barrels a day.

0 Mr. Kelly, you gave us your version of your under-
standing of the state of completion of four Marathon wells in-
volved here and that they are producing through a liner entirely
from the lower zone having Leen deepened and completed in the
lower zone. Is that essentially your testimony?

A I don't recall making any direct comment with respect
to the stage of completion. I think I did say that all four
wells on the lease, it is my understanding, have been produced
for a good many years since their original completions as open
hole completions and that the open hole intervals in those
wells encompassed both the upper and the lower porosity or
some part of the lower San Andres porosity. I have examined
reports filed with the Commission to satisfy myself that at
least three of the wells on that lease have been equipped with
liner, as I testified, and perforated just in the lower San
Andres. I didn't find a report that indicated that any work
had actually been done on Well No. 2, although I did notice,
in examining its production history, there was a significant
change in production characteristics for the well at about the
time the notice of intention to deepen and recomplete was filed.

Q From your study of these wells did you note that
Wells 1, 3 and 4 are top allowable wells?

A Yes, Sir. I believe they are. I believe No. 2 is
showing a decline. The water cut seems to be picking up.

Q No. 2 is very close to being a top allowable well
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at the present time, is it not?

A I would have to look back at the production data
to be certain, but speaking from memory I would say that well,
with a seventy barrel per day allowable, it is probably deliver-
ing somewhere in the neighborhood of forty to fifty five barrels
per day reported production.

0 You testified earlier that the upper and lower
portions of the San Andres are considered by the Commission
as being one pool for purposes of completion and for purposes
of assignment of allowable.

A I don't believe I said I knew how they considered it.,
I know it is regulated as a single reservoir, as a single oil
field,

Q Yes. At least with respect to Marathon's top
allowable wells on its lease it would not be possible for
Marathon to increase its productivity, its production, excuse
me, from these wells even if they were to open up these wells
in the upper zone at the present time, would they?

A I doubt whether the productivity of the wells would
be increased very much, ifvany. That is just an opinion,

Q Well, you have talked here, Mr. Kelly, about if you
were permitted to -- if your application is granted im this
case, that, if I understand your testimony correctly, that
Marathon would receive the effect of the injection of water
into the upper zone and that it would be in a position to

produce oil from the upper zone and its wells,.
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A I don't remember commenting in any such manner, Sir.
I believe what I said or intended to say was that as long as
Marathon is not withdrawing from the upper -- is not producing
from the upper zone, which I have reason to believe Marathon
is not doing at the present time ~- at least three wells and
perhaps four -- that I do not believe there will be any signifi-
cant encroachment of water onto Marathon's lease as a result of
the granting of Mobil's flood. 1In any event, the granting of
Mobil's flood application would result in the pushing of some
0il off of Mobil's lease towards and at least onto Marathon's
lease -- certainly onto Marathon's lease if the water front
ever advanced to the lease line,

Q If your application is granted you would expect water
from your injection wells 13 and 14 to advance toward and onto
Marathon's lease within a reasonably short period of time,
would you not?

A No, Sir. I think that is the opposite of what I
testified to; that in fact it is my opinion that as long as
Marathon is not taking any oil out of those wells, or any pro-
duction out of the upper zone, that the water, the injected
fluids will be much more inclined to move in the other direction
toward the Mobil producing wells than it will be toward the
Marathon lease and that if in fact the water ever does en-
croach onto the Marathon property from Mobil's flood that it

would be preceeded by waterflood oil which would serve to in-
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crease the oil saturation in the upper zone beneath Marathon's
lease and I just don't believe that we can inject long enough
there and keep our own flood going long enough, as long as
Marathon doesn't produce the upper zone, to flood any oil off
the lease. I really don't think there is any likelihood of

a water bank ever reaching one of Marathon's producing wells
in the upper S5an Andres as long as they don't produce it,.

Q Let's take for example Marathon's Well No. 4 which
under your proposal would be a direct offset to your injection
Well 13 on the North and your injection Well 25 on the West.
llow far away from Marathon's lease line is your Well No., 132

A Approximately six hundred sixty feet.

Q The same would be true for Well 257

A Yes, Sir.

Q And it is your testimony that the injection of water
at the rate of up to a thousand barrels a day under two thousand
pounds pressure would not cause water to move onto to Marathon's
lease and as far as that Well No. 4?2

A I think my testimony was to the effect that I had
hopes of gaining as much as a thousand barrels per day at the
injection rate in these wells althougn with specific regard to
Well No. 13, I don't believe there is a chance we will ever
approach that because the pay is so thin and of such poor
quality in that well by the available logs that we have. I

also indicated that if we were able to achileve an injection
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rate of such magnitude that I didn't think -- I don't believe
that it would last longer than two or three months at the most.
I believe that within a period of two or three months our in-
jection rate on any of these wells that are able to take as
much as a thousand barrels per day, on the first day we'll be
down to five hundred barrels per day or less and I don't believe
the injection program that we will be able to carry on there
under two thousand pounds wellhead injection pressure or
twenty four hundred pounds wellhead injection pressure will
result in any water bank intruding to the vicinity of any of
Marathon's producing wells on that lease unless and until they
produce the response fluids out of those wells, out of the
upper San Andres.

Q Do you have any information on what the bottom hole
pressure was con the Marathon No. 4 at the time it was worked
over by Marathon?

A I have looked at a lot of pressure reports, Sir, and
I don't remember whether I have seen one on No. 4 or not. I
believe 1 have seen more than one pressure report on well No. 1
in the Southeast corner of the lease, but I don't remember
whether I have seen any one on No, 4.

Q Do you know whether the wells were pumping at the
time they were converted?

A I really ¢on't know. I assume they were. Most of

the wells cut there are pumping wells. I believe the new
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potentials on the three wells that were worked over, that

wocrhover reports were submitted on, were completed pumping,
Their potentials wvere reported as pumping potentials after
the wcrkover.

Q Mr. Kelly, in your work with this project have you
studied the effect of water injection in other portions of
the [ield with a view toward seeing how fast breakthrough
will occur from injection well to procucing well for a certain
period of time?

A Yes, Sir. I have locked at quite a lot of that
information and, as I testified at length this morning, I
made a lot of investigations into those water breakthrough
prollems that were encountered.

0 Generally speaking do you state that your experience
in this field that you had experienced breakthrough in approxi-
mately a year to a year and a half?

A I don't have the data in front of me and I will
have to speak from memory, but I think that in the wells where
we have had severe water problems that, yes, the time that
water showed up in the producing wells was somewhere between
twelve and twenty four months after injections had started into
the offset wells. I think that is always just a general state-
ment. I know that it has proven definitely true in scme of
the wells in the expanded area. Of course, around the old
rilot, we¢ injected under low pressurc and at low rates for a

long time -- well, five years, almost -- before expanding it
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in 1963 and there was dquite a lot of water out in the rock
at that time which moved pretty fast once we kicked up the
injection rates and pressure.

Q You made a ccmparison, Mr. Xelly, in connection
with the work you did on Exhibit No. 5, where you studied
the losses that would occur where you only have a one well
push compared with other types of where you had two or three
or a four well push and then you transferred the results of
that study. You assumed that the results of that study would
also apply not only in the area of that reservoir up in Sections
14 and 23, but you assumed that would apply equally down here
in Sections 25 and 26. Now, wouldn't vou also have to assume
that your reservoir characteristics so far as breakthrough of
water on injection are concerned would be about the same up
in those same sections as compared with Section 252

A ilot necessarily the economic limit where those wells
around the pilot where those wells were reached because they
quit making oil and that is what the reserve estimates are
made on. I might add, if vou had a chance to look at the
curve by now, vou can See that as soon as we expanded the
£lood and et the pilot back we were able to get thae flood
front back into the wells and are enjoving fairly decent oil
production even thcugh there is a lot of water production with
it.

Q Would you aqgree with me, Mr. Kelly, that there are

reserves in the upper San Andres zone lying, underlying
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Maratacn's lease?

A I accept that therc are.

) Jell, all four of these wells were producing from
tiuc uprer San Andres at the time they were worked over, is
tiat cerrect?

N Would ycu just inform me if No. 2 was worked over
too?

2 Ho. Excuse me. Just a moment. I will see if we
can get rid of this hypothetical we have been laboring with.
ihlright, I am informed, Mr. Kelly, and I will ask you to
accept that tell iio. 2 also has been worked over in the same
manner.

A I accept that there are reserves or most probably
reserves in the upper San Andres beneatin the Marathon tract.

I think there are upper San Andres reserves every place in

iilerc where it has produced in the past which it takes in the
ridges State lease, the Continental State H-35 lease and also
the State icCallister lease. I do recall noting, thougii, that
at the time that the four Marathon wells were indicated to have
we2en conmpleted open hole in both the upper and lower San Andres
during most of their producing lives and that at the time the
wells were deepcned into it that additicnal lower San Andres
jorosity was opened in the wells, liner was set and the

w2lls stimulated in the lower S5an Andres and that the oil

production picked up, so they produced more oil. That logic
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would not follow through by itself., They actually produced
more oil after they got just the lower San Andres opened and
they did when they had both of them open at a higher producing
rate.

0 Referring to your Exhibit No. 8, where diu you get
the information as to the net pay in the wells shown on the
Marathon lease that furnished the information from which this
isopach map was prepared?

A First let me say that these picks of net pay were
in general reviewed by me but I didn't make those picks. I
can say, without having examined the data closely myself, that
I feel reasonably sure that the ncot pay picks on the Marathon
lease was on the basis of the well logs of twin wells to the
San Andres wells. There have been twin wells drilled near by
each of the Marathon and San Andres wells on that lease and
the logs formed the basis of net pay picks.

Q Do you know what cut off porosity was used in making
these picks?

A It was our intention to use a 5% cut off and this
map is intended to reflect net thickness of 5% or greater
porosity.

0 If you used a cut off of say 3% rather than 5%,
your isopach would look considerably different than this?

A I don't know how different it would look, but I

assume that it would look different. Three percent is a
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lower porosity. If you use that cut off, it follows that in
all probability many of thewWells have a greater pot pay thick-
ness,

Q Even using your five percent figure, this exhibit
shows a considerable amount of net pay in the upper San
Andres underlying Marathon's tract, does it not?

A Yes, Sir. I think it has got a good bit of upper
nay underuneath it.

Q Anc¢ based upon the actual production that has been
experienced from this acreage up to the present time would it
e reasonable to say that there is =till consideralle pro-
duction as vet unproduced from the upper San Andres underlying
Marathon's tract?

2 I éon't know if I would go that far, Sir. I really
have not analyzed the upper and lower San Andres production on
the Marathon tract as yet in the same way that I have with the
Continental tract and I really don't have any opinion in that
regard. I did notice, as I pointed out before, the productivity
of Marathon's wells improved after thev were completed just in
the lower San Andres, so I don't know whether the upper San
Andres would give up very much additional primary oil or not.
It might do it.

Q Have you made any =-- given any consideration at all
to not only the remaining amount of primary oil available on
this jease but alse the amount of secondary oil that might be

produced if secondary operaticns were commenced at an optimum
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time?
I I haven't estimated the secondary reserves for
the Marathon lease,

Q If I understand your testimony, Mr. Kelly, you are
propesing te inject water intc the upper San Andres formation
in three wells immediatcly offsetting ltarathon's lease but you
haven't made any calculations or given any consideration to
thie amount of reserves that are still remaining under Marathon's
lease in the upper San Andres formation. Is that your testi-
nony?

A I think in a sense that would be a fair statement.

I will clarify my meaning on it. Because I don't believe there
is any likelihcod that Mobil's waterflood under the circumstances
that I have described is going to result in any oil being push-
e off of Marathon's lease in the upper San Andres. I believe
that whatever reserves are there right now, secondary reserves,
will be there whenever Marathon gets ready to flood the lease
in addition to whatever Mobil has pushed to Marathon as long
as, of course, Marathon does not withdraw production from the
upper San Andres as is the case at the present time. If
Marathon does withdraw production from the upper San Andres I
would expect that Marathon would get a portion of those water-
flood reserves at that time and then at such future time as
Marathon might be able to engage in a cooperative flood with

offsets because I don't think you can flocd that one hundrea
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cixty acr

)

s efficiently without cooperation. I think the
reserves would still be there to produce. I con't believe
ti.ere is any losz in upper San Andres reserves that would be
incurred by Mobil's waterflood. On the contrary, I think that
the greatest likelihood that those reserves would probably be
increased by our waterflood -- that iz the oil saturation be-
necatn the lease would ba increased.

) Are you assuming that there is any kind of a
pressure barrier or any other kind of barrier that is going
to kecp the water from your injection wells from coming onto
the Marathon lease?

A In a scnse, yes, Sir. As I stated, the water will
move towarcd the area of lower pressure. Now, I have no way
cf mecasuring pressure profiles between injection wells and
production vells and knowing at what point the pressure falls
to what level, but I do know that it is our intention to pro-
duce every barrel of fluid that enters our producing wells and
this is what we have teen successful in doing so far in our
waterfloods. If we continuc to be successful in dcing that,
ar I expect us te be, I think the water that we inject will
tend to move preferentially toward our producing wells, As
long as Marathon doesn't withdraw anything from the upper
zone I think the likelihood is slight of very much flood moving
in that direction.

Q Isn't it indisputable, Mr. Kelly, il you are inject-
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ing water into your injection wells at a rate in excess of

a thcusand pounds and our wclls down here in the upper zone
are considerakly lower than a thousand pounds pressure, that
whether those wells arc being produced or not, that you are
going to have mcovement of water from the injection wells down

onto the Marathon lease?

[
e

My opinion is that that movement would probably --

yes -- I think this is a rcasonable statement wnich I am gcing
to clarify my opinion on it. As long as there is an ample

gas saturation I think the flood will move prett fast until

the gas saturation is filled up. Then I feel like there is
going to be ample resistance encountered to further flow, that
is unless there are withdrawals taken from it. I think that the
pressure differentials, while tney will still ke in that direction
will be much greater in the other direction and the predominant
flow cf the watcr will be towards Mobil's wells and not towards
Haration's leasu and I haven't estimated tue magnituge. It is

just an opinion that I have.

0 Gas saturation varies with tie pressure?
A And oil that is there to £ill it up, yes.
Q Jhat bLethers me, Mr. Kelly, is that you are stating

as & definite opinion that this water is not going to move
down on to Marathon's lease, yet you have admitted that you
have made no study of the production that has occured in the

upper San Andres from the Marathon lease or the existing pressures
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i the upper San fncres on the marathon lease.

A Well, I Gon't belicve there have been any recent
neasurements of pressure in the upper San Andres on that lease.
g S0 when you say that the water is not going to niove
cnto the Marathcen lease, this is just a conclusion you'd like
to reach, isn't it -- you don't really have any basis for that
without havinyg made a study of the upper San Andres formation
on the Marathon lease itself?

A I disagree, Sir. As I nave stated over and over,

I believe that the injected fluia will move preferentially
towarc the arcas of lower pressure which in ny opinion will be
in those arecas wihere flulds are being procuced and withdrawn.
I cannot conceive of there being a pressure sink in the upper
San Andres in the vicinity of arathon's lease since they are
not withdrawving anything from it. My opinion is just besed on
these facts, knewing that Marathon does not produce its u.per

San Andres., My opinion is that Lthie pressure differentials at
this time are away f{rom Maratlion and that if any fluids are
Leing moved, they are prcbakly moving away from the Marathon
lecase onto the acjacent tracts because the adjacent tracts are
removing fiuids from the upper 3an Andres.,

Q Wouldn't you agree wita me, Hr. Kelly, that water is
going tc move ontc the Marathon lease eventually and that what
we are talking awvout here is a matter of time until water has

~

flooued out the upper San Andres zone at least in Wells Hios 2
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and 4, 1f not all four of them?

yat I am sorry, I don't follow that question.

2 2lright. Let's come back and just talk about No.

4. TIsn't it just a matter of time until well water from Wells
13 and 25 are going to flood out the upper San Andres zone that
is available to the Marathon Well No. 4?

A Yes, Sir. I think it is a matter of time and in-
jection volumes, yes. I don't believe that the time that I
expect this flood to operate, which is the order of fifteen
years, I don't believe that within that time, unless Marathon
recompletes those wells and begins to ithdraw out of the upper
San Asndres, that any such condition would occur. Of course,
to the extent that while I say anything is possible, to the
extent it would occur if it did occur, Marathon would have
rccovered some incremental oil sooner than they would have got
it otherwise, assuming that in fifteen or twenty or thirty
years, whenever Marathon gets around to it, a cooperative flood
could be operated on that lease with the adjacent properties.

o] Mr. Kelly, assume with me for a moment that Marathon
really has not agreed with your opinion on this and I assure
you that this is a valid assumption that you can make; that
there is a difference of opinion on how fast the water is
gJoing to come toward this No, 4 well. If water encroaches
toward that No. 4 well and Marathon is making top allowable
from the lower San Andres in that well there is no way that

Marathon can protect its correlative rights in the upper San



’ndres portion of tha reservoir by prouucing the oil that is
being swept rast that well --if you make that assumption --

A I don't know to what extent I am entitled to have
an opinion on correlative rights. T will say this, though,
that in such event as Marathon would open up the upper San
Ancdres in the Mo. 4 well and produce waterflood oil that was
rushed to them bv Mobil's waterflood., I think, yes, that would
represent incremental oil to Marathon, but I agree that it
would not represent an incrcased recovery rate. There would
be no incremental rate hut there would be incremental oil as
lont as the allowable controls the well production and as long
as it can cdeliver the top allowable. Certainly there is no
incremental rate, but there is incremental oil and extra oil
recoverea.

2 Just one other point and I will switch off to
something clse, Mr. Xelly, but if Marathon cannot recover the
0il as it comes by, not only is waste occuring,; but our
correlative richts are beinog impaired. Now, can't we agree
te that -- doesn't it core down to that and that you are saying
tiat that won't harpen bLecauss watcr is not going to encrcach
~n our lcase and we might have different opinieons -- isn't
that what it loils down to?

7. I think the likelihood of water encroaching materially
on Marathon's short of the upper San Andres being procduced on
that lease ig very slight. Yes, 5ir. I don't know how to

answer the rest of your qQuestion. If you care to state it over,
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I'll take a shot at it.

Q I think that is enough.

MR. PORTER- I think he knows the answer anyway,
Mr. Kelly, probably.

2 Mr. Kelly, have you given any thought -- has Mobil
yiven any consiceration to recompleting any of your San Andres
wells located adjacent to Marathon's acreage, either deepening
or recompleting them in the lower San Andres in a method
similar to the method that was utilized by Marathon on its
four wells?

A well, I'd have to say yes. we have given consiceration
to that and various other possibilities. 'The fact is that be-
cause of some work that had been cdone years ago in attempting
to jet some 0il out of the lower San Andres on the Bricyes
State lease a lot of our people had in fact condemned the lower
San Andres as beinyg non-productive and when 4oing on tie Cross
sectiony, I maac some reference to vwell to. 27 as having been
perforated and fracced in several lower San Ancres porosities
and really never making any commereial oil, we have even triad
once again to gét sore oil out of the lower San Andres since
our api‘lication was in part rejected pursuant to the June 10tn
hearing and we ran in and set a packer above the bottom per-
forations in Bridges State Ho., 14, which it is ny view it is
perforated in the lower San Andres and completed in the lower

S5an Andres porosity and we, for three or four days, made twenty
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four or twenty five barrels of ocil a day out of that zone
with sixty to seventy barrels of water. That production of
twenty four or twenty five barrels a day lasted for four days.
For the following month it averaged five barrels a day and
approximately eighty barrels of water. My opinion is that at
least at that location there is no commercial oil in the lower
San Andres,

Q Which well was that?

A That was 1l4. There is some oil in it, obviously.
e got some out, but I doan't believe there is any commercial
oll tunere for well No. l4. We had a little better luck with
Well No. 25, if the production holds up. I don't remember
whether I said anything about it at the earlier hearing, but
it is true that Well No. 25 was drillec initially to a total
aepth of 4750 feet and haa a good section of lower porosity
open in it. It wmade five baerrels a day of water and whoever
was looking after the well at the time uidn't like the water
proauction anc filleua the wottom of tne well with cement and
so shut off tne lower zone. Within the past recent time period
we have succeeded in getting that lower zone openea up again.
I believe it had picked up a little bit of o0il production. we
got forty, forty two barrels of ¢il tne first twenty four hours
out of the combinea interval in that well along with guite abit of
water. Of course, there is a 1lot of load water lost in the

well, so I don't know whether it is loau water or San Andres
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water that we are producing, but, yes, I think in three wells
on the Bridges State lease we have a pretty decent chance to
make some lower San Andres oil and those are at the locations
of 25, 12 and 15. All three of those wells are now completed
in the upper and lower San Andfes.

Q How, if your wWell No. 25 -- is that the same well
that you are now proposing to convert to an injection?

A Yes, Sir.

Q Have you abandoned the idea of possibly converting
some of these wells adjacent to Marathon's lease to producing
wells in the lower San Andres at this time?

A No, Sir. The three wells that I named, 12, 15 and 25,
are currently producing from both the upper and lower San
Andres. At such time as we convert either of those wells 15
or 25 to injection by cementing off the bottom of the well,
it will be necessary for us to drill the replacement well to
et those lower zone reserves.

Q Wwhen you talk in terms of having a cooperative flood
in this area with Marathon, wouldn't it be appropriate tc have
a cooperative floocd by your developing the lower San Andres
and then at a later time entering into a cooperative flood with
us for flooding both the upper and lower San Andres?

A The problem is that aside from three well locations
we have seven hundred thirty acres on the south end of the

Bridges State lease which is hardly economical to operate, It
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is at the end of its primary depletion and the logical thing

to do is try to improve the recovery, increase the reserves

and increase the production by stimulating that production with
some sort of secondary recovery effort. We started in 1958 to
trying out a waterflood in this field and it has just expanded
up to the south line. We are trying to take in the rest of it
now.

Q Just a couple of more questions, Mr. Kelly, and I
will be through. Down south of Marathon's lease in Section 36
there are Getty wells shown on the map. Are those wells pro-
ducing, presently producing from the upper San Andres formation?

A Let me say that I have, at one time or another, checked,
looked at the completion information on wells in Section 36 in
general and have the opinion that both the upper and lower San
Andres is open in a good many of those wells.

Q Are these top allowable wells at the present time?

A I think it would be fair to say that they generally
are.

Q Would they be creating a pressure draw down that would
set up a gradient from your injection wells across Marathon's
acreage down to the Getty acreage?

A I think that possibility exists. That could happen,
of course, I don't really know what the pressure in the upper
zone is down there. I do know that in general that both the

upper and lower pay improved quite a lot down in that area and
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I suppose it is conceivable that evén with Getty continuing
to produce down there it might possibly be that the pressure
differential is still -- the gradient is still from south to
north. I just don't know. I just don't know.

Q Have you made a recent study of the Getty production
in Section 36?

A Just in a general way. I have noted they have got
good wells and they have got good locking pay sections on the
logs.

Q Do you know what their bottom hole pressures are?

A I don't remember now but I have seen it. I have seen
all of the pressures that are reported in the New Mexico
Engineering Committee Report and there may be cne in there, I
don't recall specifically whether there was one on Getty or not.
If there is one in there, I have seen it, but I couldn't tell
you what it is.

Q On the Well No. 13 that you propose to convert to an
injection well, how is that well presently completed at this
time?

A It is completed through perforations in the Blinebry
pay .

2 what is your current level of production in the
Blinebry?

A The order of five hundred barrels per month. I think

that it should continue to produce for a minimum of another
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three years, perhaps as much as five, before reaching the
economic limit and it has got to be down close to the economic
limit before I can justify coaverting it.

Q Do you plan to convert it a*+ this time?

A No, Sir. I want authority to convert No. 13 at such
time as the wellbore becomes available for injection into the
upper San Andres and I will state that it is my current esti-
mate that the remaining reserves will be produced from that
well somewhere between three and five years time from now.

Q You want authority now for something that you may not
do for three or five years, is that correct?

A Yes, Sir.

MR, MORRIS: I have no further yjuestions.
MR. PORTER: Mr. Kellahin?

CROSS-EXAMINATION

BY MR. KELLALIN:

Q In connection with the testimony about water and tne
encroachment on the Marathon lease, as I understand, it is your
position that there will be no encroachment because of the
pressure, is that correct?

A Well, I suppose it could boil down tc that. That is
not just what I said or intended to say.

Q what did you intend to say?

A Viell, what I said was that as long as Marathon is not

withdrawing fluids from the upper San Andres interval beneath
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their lesse I think the likelihood is very slight that a
significant amcunt of water will invade their lease during the
life of Mobil's flood. I think that is the substance of what
I have tried to say several times.

Q well, the fact that they are not withdrawing then
would create a pressure?

A I think in a way it would. In all probability there
would still be a pressure gradient from the injection well to
the Marathon lease and still be some movement, but I think it
would be a slow thing.

Q But if Mobil were to shut in the tier of wells in tiae
South Half of Section 26 there would be no water down in their
direction, would there? -- Lncroachment of water down in that
direction, would there?

A That is to the same extent, yes, Sir. That is basic-
ally true,

Q That oil then would stay there until the offsetting
operators were prepared and ready to join you in a cooperative
flood?

A I suppose if we would pool enough not to produce, it
woula stay there.

Q And it would be available for a later flood?

A It could be. It all depends upon, you know, how
things developed. 1If our flood comes along and we get through

with it and plug the wells out and still are faced with some
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possible secondary reserves laying down there, we will just
have to re-evaluate the economics of it at the time.

Q Now, in connection with the Continental lease, it
is vour proposal to convert the No. 29 well to injection?

A Yes, Sir.

Q What is the present state of that well -- is it
completed in both zones?

A The well is at this time completed to a sufficient
depth, I believe, to expose both zones. 1 don't know whether
29 has any lower zone in it or not.

Q In any event, you will plug it back?

A I don't know whether there is any porosity in it or
not and -~

Q You will plug it back?

A Yes, Sir, to the upper San Andres.

2 And igs the same true with your 15 well?

¥ Yes, Sir.

Q Now, you propose to drill a well, I think, directly
gsouth of your No. 26 well.

A Yes, Sir.

Q And directly to the north of Continental No. 6 well.

A Yes, Sir.
Q Seven hundred sixty feet,
A I expect the well to be -- if the application is

granted -- approximately seven hundred sixty feet from
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Continental’'s No. 6 well and five hundred fifty feet from

Mobill's Ho. 26 well.

Q vhere is the No. 26 well producing from?

A I believe it is producing just from the upper San
Andres now, although I say producing now, it is really not
really producing anything right now it is shut in. It went

to a hundred percent water a couple or three weeks before the
June 10th hearing. I don't really know where the water is
coning from. I thought at that time it must be coming from
the bottom of the hole, but since then I have decided I really
don't have an opinion as to where it is coming from,

Q Is the well open?

A It is not intended to be. It was drilled into the
lower San Andres and some water production was picked up there
and it was plugged back with cement,

Q You say it was not intended to be. What I want to
know is it or do you know?

2 I just don't know. The cement was placed in the
bottom of the hole and I don't know whether --

Q Do you know whether it was effective or not?

A That is right. I don't know.

0] I think the No. 12 well would be the well we are
talking about there, would it not -~ is that in the San Andres,
that well, that cluster of three wells tihere?

A The o, 12 is the San Andres well. Yes, Sir.
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Q And how is it completed?

A It is an open hole completion.

Q In both 2zones?

A Yes, Sir.

Q How, if the No. 26 and the No. 12 watered out, what

would you do with those wells at that stage?

A At such time as producing wells 26 and 12 were watered
out from the waterflood --

Q Well, whatever would cause it --

A Well, I can't enforce any decision I might make now
on vwho is concerned with this at the time, but my opinion is
that the wells woulc probably be plugged.

Q If the wells were not plugged or if water encoached
in any volume in those wells, would it not be possible it would
get into the lower San Andres zone through those two wells?

A Through which two wells?

Q 12 and 26 -- if you have an effective cement job on
the 26 I suppose it would not.

A That all depends on whether it would shut the well in
or continue to produce it. I think it would continue to produce

it., No. I don't believe water would get into the lower San

Andres.
Q If you shut in for any cause it would not?
A I think it is logical to conclude that due to whatever

pressure differential could be developed in the wellbore between
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the upper San Ancres and the lower San Andres, if the well

were shut-in, yes, fluids would exit from it, would enter the
well from the higher pressure zone and leave through the lower
pressure zone and if it happened that the uifferentials were in
that direction, yes, I think that would happen.

Q If you had a waterflcod in one zone and none in the
other the pressure would build up in the waterflood zone,
would it not, logically?

A Yes. I don't really know how high it would build up
in the producing well. I know that we have one or two wells
out there in the flood proper and these are wells that are
tied in to injection wells where the injection wells and pro-
ducing wells are tied together with this high permeability zone
that I have talked about where the wells will stand just about
full when they are pooled, but, in general, our wells don't
run over out there in the waterflood when they are pooled, so
using that information as a basis for estimating bottom hole
pressure in the vicinity of a producing well, I could probably
come up with some number that would represent an order of
magnitude that we can usually encounter.

Q You don't have a bottom hole pressure on any of the
producing wells up in the upper part where the flood has been
in effect?

A No, Sir. Those are all pumping wells, of course,

and we don't take pressures on them.
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Q Do you have any estimate of the bottom hole pressure
of the injection wells?

A Yes, Sir. I could generate one. At the rock face 1
thipk it ranges up to about thirty five to thirty eight hundred
pounds, something like that. I'd have to sit down and calculate
it to give you a real good number, but I think it is that order
of magnitude.

Q That is approximately?

A Yes.

Q In connection with your Exhibit No. 4, you defined the
red area there in which, as I understand your testimony, you
said there was only a one way push from the injection proposal,
I take it.

A I think what I said was that the red area is generally
subject to a one way push.

3 Actually that would only apply to the South Half of
Section 26, would it not?

A It would apply, as I went on to clarify in Exhibit,

I believe it is, 7, the one way push by itself applies only to
the red area on Exhibit 7 and there is a three way push that
influcnces the blue area on Exhiuvit 7, both of which are found
in the red area on Exhibit 4.

“ In other words, you have more than a one way push in
Exhibit 4 in the red area?

A Yes, Sir. As I attempted to illustrate with Exhibit 7
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and companion exhibits, there are two kinds of push that will
be affected in that area; a three way push on the blue areas
and a one way push on the red areas and no push at all on the
green areas.

Q How, I believc that you indicated that in connection
with that exhibit that if you had cooperation witii it to the
south you'd have a closed flood pattern. 1Isn't that what you
said?

A Which exhibit is that, Sir?

Q Aell, if you had cooperation from the south, wouléd
that give you a closed flood pattern?

A Yes, Sir. To the extent that we have cooperation it
would close it up. It would. If we could cooperate all the
way around we could get enclosed pattern reserves off the entire
red areas on Exhibit 4.

Q And leave Continental 0Oil with an open pattern and no
cooperation from the south, is that right -- that would be ex-
actly the same situation you are in now,.

A You'll have to clarify your question for me.

Q If Continental cooperated with you on a line flood,
then they would be in the same position you are in now insofar
as their operations to the south are concernea?

A I have formed some opinions about Continental's water-
flood reserves.

Q I am not talking about reserves. I am talking about
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a pattern.

A In order to answer your yuestion it is necessary for
me to tell you this and I don't believe the situations are
comparable at all. No, Sir.

) You don't think it is the same thing?

A tio, Sir. I don't think it is.

Q They'd have no backup flood to the south.

A Well, to that extent, yes. That is true. From that
standpoint, if Continental did not have cooperation to the
south of the State H-35 lease, from that standpoint the situations
would be similiar, but from the standpoint of what we have here,
the recovery, the oil that we are in a position to lose as a
result of carrying on our flood under the existing order, is
quite a lot different from what Continental --

Q Ia other words, you say you will lose more o0il?

A I will say that it is my opinion that Continental will
not suffer any loss in recoverable reserves if they were to
cooperate with Mobil.

Q Providing they recover the reserves.

A They will recover part of tiiem now, that is as the
wells respond, and the rest of them whenever they engage in a
cooperative flood with other people in other directions to the
south, east and west. I don't think Continental will lose any
recoverable reserves.

) Why can't you do the same thing with Continental you
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are expecting Continental to do?

A Well, Continental is faced with a different problem
than we are.

Q Jhat?

A Continental has only one -- tne distance of only the
distance between two wells; that is, for example, the distance
betwaen Well No. ¢ and Well llo. 4 it has to flcod the oil.
#Mobil, in recovering the oil in tne one way £lood, has to push
it across in excess of a half a mile in places.

] Just using the illustration you just gave, doesn't
Moiiil have the identical situation with the No. 35 injection
well and 25 and 26 as a producer -- it goes the same distance,
doesn't it?

A I am not sure I follow your question.

Q2 You just testified, did you not, that Continental only
had to be concerned with the distance between wWell No. 6 and
Well Ho. 47

& That is right. Between 6 and 4 and Letween 6 and 3
ang between ¢ and 5, yes.

. And don't you have the same situation witn your Well
No. 35 to the north, the distance between 35 and 26?

A Yes, but there is a further distance to the east there
over to 25 and, of course, we'd have to keep injecting into 35
to get tae oil across to Ho. 25, under the configuration that I

tiaink you are taliking about, and in such event we' push all the
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oil, off of our lease toc the souti on beyond 26. Of course it
i3 possible that we'd sit there and produce one hundred fifty
or two hundred Larrels of water a day out of Ho. 26 for five
or 8ix or seven years or without getting any cil to stop that,
but I kind of doubt if we'd produce an oil free well for very
lonqg.

U Well, Mr. Kelly, along that line, wouldn't the same
thing happen to Continental in their Well No, 6 -- you cdon't
say that water won't encroach on Continental's lease, do you?

A no, Sir.

2 It will encroach their Well No. 6?

A I think it will,

liow do they protect their No. 4, then?

L

A Frorn what standpoint?
2 Do they produce a hundred £ifty barrels of water from

the No. & well -- won't the zame illustration apply?

A You mean after the water encroaches on No. €?
8] Yes, Sir?
A Well, of course, we have switched horses back and

forth. e are not talking about cooperative flocoding any longer.
Q No. We are not. vle are talking about now you have

made certain comparisons and I am trying to point out, at least

for the Commission's benefit -- I think they are getting it --

I hope -- that the comparison you made applies equally to your

lease as to Continental's. That is what I am trying to get at.
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In the specific instance of the so called ~- what I will call
the line injection well between Ho. 26 and No. 6, that Mobil is
recomnending to be authorized for drilling, it will be two
hundred feet closer to Well No. 26, lMobil's only producing well
in that pattern, than it will be to lic. 6, Continental's pro-
ducing well that will be influenced by that injector. There
is no reason at all for Mobil to continue injecting into that
well after the waterflood reserves have been recovered by Ho.
26, Now, because the well is two hundred feet closer to our
producing well in that pattern, the only one that we have to
allow on to get the oil is Continental's lo. ¢ producing well.
A I think there is very little likelihood that anything
such as what I think you are talking about would have occured;
that the water bank would advance beyond Well No. 6. I think
that it will. I think that the level of injection it will have
to maintain in that well to keep from watering out our own
producing well which is two hundred feet closer to it than your
well is such that there would never be any real problem en-

countered in Continental's No. 6 well.

2 The only problem they will enccunter is if you water
it out.
A I think that over a perio¢ of time the well will water

out and produce five thousand barrels of waterflood oil. Yes,
Sir. That is it would water out from the north and because I

think that will tale place over a period of abcut fifteen years,
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because that is now lony it will take us to flood out that
pattern that No. 26 produces from, so I think at the end of
that time Continental will just about have recovered its five
thousands bLarrels of waterflood o0il plus whatever clse enters
the well from a primary mechanisi and the water bank will be
just about at the vicirnity of the No. 6 well. There will be

a higher oil saturation south of it as a result of the inject-
ion and those reserves will be laying there for Coatinental to
recover on any cooperative flood that they might engage in
sometime in the future because the injection will cease in the
Holil's wells when our producing wells are gone.

» tiell, what injection rates will you have on that well
offgetting Continental Lo, 6?

A I haven't desiyned that injection rate either, but
speaking broadly, I'd say that it ought to Le about ~-- let's
gsec -- it is five hundred sixty fecet from the producing well
as comparcd with thirteen hundred twenty feet for the other
injecticn well ~- it would be scmewhat less than half of the
injecticn rate of the other injection wells in that pattern.

0 What is the other injection wells?

i Well, I don't really know what they are going to be.
I haven‘t calculatea them and my opinion is that the physical
factors will contreol it finally. I believe probably, after a
period of a few months, it will be down to the vicinity of

five hundroed barrels per day or perhaps less in thcse wells.
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If that is the case, we are looking at injection rates into
the wall that we want to drill north of Continental's lease --
somewhere in the order of two hundred barrels a day.

> ithich wells are vou talking about now, two hundred

barrels a day?

A The well that we want to drill north of Continental's
lease.
Q ‘That one you are talking about, four hundred barrels

in the other wells --

A I hope up to five hundred.

Q Is that the figure you had in mind when you said
Continental wouldn't Le watereé ont for fifteen years?

A well, I know that it will take -- if everything goes
according to my vlan ~-- about fifteen years for us to flood
out Well No. 26, the pattern of No. 26, just as on the average,
that is the time we will take to complete the flood and I know
that we are not going to inject intc the line injector a
sufficient volume to water out our No., 26 well which is two
hundred feet closer to the injection well than Continental's
well and so, yes, I think that that is where the fifteen years
comes from. Whatever the design injection rate is, finally
controls what the production well does. If the thing is water-
ing out with fifty barrels a day, we will have to cut it back
to twenty fiva,

Q As of riuht now, you don't know, isn't that the



Page 112

truth?
2 That 1is right, but I can speak relative.
Q Now, you testified as to the waterflood oil to be

recovered by Continental.

M2, PORTER: HMr. Kellahin, we will take a ten minute

break.
{Whereupon there was a short recess.)
MPR. PORTER: The hearing will come to corder, please.
Q Mr. Kelly, before the recess I started to ask you

about this waterflooc¢ oil that you say the No. 6 well would
recover. About five thousand barrels did I understand you to

say?

2 And vou just testified that you don't think that well
will be watered out for approximately fifteen years?

A Well, in that range. I expect that the No.6 well of
Continental's will be watered out contemporary with the water-
ing out of YNo. 2¢€ and I haven't any better estimate right now
than the estimated flood life which is about fifteen years. It
could be less than that,.

0 Well, let's assume for a moment it is fifteen yecars
and the well would recover five thousand barrcls of waterflood
oil. That comes out to about three hundred thirty three barrels
a year, aoesn't it?

A T will accept your arithmetic.
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o Or thirty barrels per wmontn. ilave you considered the

econoidic limits of procduction?

frouw
maxy

deal

that

that

what

well

why ,

A vas, Sir. Tue econcomic limits that I have determined
dobil’'s wells is about seventy varrels per month on pri-
and alout one hundrea fifty barrels per month after a yood

cf water comes in on them.

Q Jell, Centinental’s o. ¢ well would never achieve
would it?

A It would never achieve what?

Q One hundred fifty barrels a month?

A It is conceivable thiot it weuld not. Of course, in

event there would be no harm caused to it at all.

Q I it couldn't produce, it is not condemned, is that
you are saying?

A If the well plays out and our injection into the

offsctting Continental has no influence on its productivity,

2t follows that the likelihocod of any harm having been
<

causec is very slim,

0 But you do say it has five thousand barrels of water-

flood cil. ihis is your Lest estimate?

A Yes, Sir.

< It has five thousand barrels, rougnly, of primary oil?
A Yes. About the same,

Q iiow, will that be recovered -- as I understocd your

testimony, you saic five thousand barrels after injection vas
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started ir vour offsetting well.

Y Yasg, Sir,
” fo that primarily --
2 That is five thousand barrels will be pushec to it.

0f course, it depends on the pressure differentials afrecting

the well. If the ©il comes to the well as so we have discussed

that it wight de 30, why, in that case I would expect the Ho,

we:ll to go ahead and rroduce its five thousand bLarrels of re-

)

rmaining primary, if that is a good figure, in addition to whatever

is ;ushed to it.

0 How, getting bhack to four Ux~ibit No. 4, in the rec
area I believe you testified that there was a million six
hundred fifty six barrels of recoverable oil underlying that
area.

2 Underlying the red area. Yes, Sir,
< You cidn't mean teo infer that that oil woulc not be
recovered unless tnis application is approved, did you?

2 I went on to estimate the amount of tinat oil that I
think will not be recovered.

0 t%ell, going on over to your next exhibit -- No. 6, I
believe it is ~- did ycu testify that in the red area you
recevered fifty percent?

A Yes, Sir.

L)
a
rt
.‘5
s
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In cther words, your flooding in

the North Jialf of Scetion 25 is just not an effective flood
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then, is it?
x In the pHorih Half of Section 25,
J That is it,
; Very siin, yes.

O And then you say that none of the oil underlying the
light —'reen areaz would be recovered at all?

2 under this flood configuration Mobil wouldn't recover
any cf the oil underneath the green area. I think that inasmuch
as I nave calculated thero is some nine hundred ninetee
thousarnd barrels of recoverable oil under the red and the bLlue
areas and the green area that won't be recovered by Monil., I
think that a gcod portion of that would o ahead and be pushed
across tne line. There would be, at the end of the flood --

I envision tine reen area would be hLighly saturated with
waterflood oil and such as to accommodate nine nhundred nineteen
thousand barrels and howaver much svace 18 required across tie
lease lines to accommodata oil that is what would be rcguired.

I think, without having calculated it, I'd estimate in all
probability that a good amount of that nine hundred nineteen
thousand barrels would prrokably be pushed across the lease line.

2 To whose lease?

A 7o the adjacent leases to the south. That would take
in, in part, Texacc on the Shell ¢ lease, Marathon on the State
McCallister leass, Continental on the State ii-35 lease and

Phillins 1 the Yorril lease.
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) Now, you say the oil will be pusheu across there if

you don't put these wells on injection. Is tnat your testi-

Yes. Sir., If we den't inject intce the wells that

e

we are asking for permissicn to inject into today and carxry on

our £flcod under the orders that we have 2% %he present time, yes.
‘. Yot you testified that if the 13 well, for example,

and the 14 vell cffsctting Maratnon to the north were put on

injecticn. tae water wculd not encroacih but the oil will., Is

~J)

this your toestimony
A I don't Lelicve I said oxactl; what you =zay. I will
try to restats what I said with respect to injection into o,

13 and 14 a2nd 25.

N Please de,
3 So leon; as HMarathon i3z net witincgrawing fluids {romr

the upprer San Andres on the State MceCallister l=zase I believe
thore will be very little water encroach on the Marathon lease
as a roesult of Mokil's waterflood.

Q 1. ¥X. 50 long as Maratheon is not withdrawing from

H

the upsrer Zap Andros lease.

v

A Yes, Cir,
3 Your o0il would nct sncroach cither, would it?
2 nh, yos it would encroach to the extent thiat the gas

saturation is sulstantially eliminated. NI course the oil

003 in freont of the water. T hope that is wiat haprens.
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That is what usually haprens. That is the ainm of the whole
thing. “he oil ;oes in front ane resaturates the gas saturation
that is ahead of the ©il Lank end, of course, wherever the

water vank sto;s immccdiately in front of it is & very richly
saturated irterval and I ahave triea not to say where it will
stor. I den't know where it will stop, but in ry opinion the

water will nct encroach significantly onte tie Marathon tract

[+
11
™
5
[

he zgsyumptionszs that I mace.
In connecticn with veour Lxhibit o, 10 -- I don't

think we neecd to refer t

0

it -- yeu recall what it is -- you

[

wan

b=

chowed a high peor lity area and <id I unuerstand you
correctly tc say that this arca accounts for the early watex
procuction in cifsetting wells?

2 t is that interval which I uncerstand I interpret as

=

being respensible fer the early breakthrough of water production
on the producing wells -- yes, Sir. That interval and one
comparable te it farther scuth.

o iiave vou ever run an injectivity profile on any of

py Yos, Sir.,
9, pic it reflect this?
2 Yes. In and arcunc the old pileot we ran a good many

injection profiles and found ample ~uantitices of water going
intoc the intcrval that we could identify as being the highly

porous ocuter wormeable zone,
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Q All of the oil is not produced solely from this

niyhly peruacacle zone, is 1t?

A wd, sir. It i3 noc.

9] wien you are actually byrassing the oil in the
formation?

A Well, 723 and no. It depenus on when you are talking =--

wnat stage you are talking awout. The water centinues tc enter
tie lower permeabiliiy rocn a5 it coutinues to enter the high
permeauility rock, Lut we have observed tnat Ly maintaining the
injeccion tiv way we have cointrollea it that w~e can get enouyh
wvater into the low pormealbility rock to pusi 0il out of it

into tne yroducing wells to justify continuing to operate the
ficod. Iu tane case of io. 10, for exasple, this ranges up to
ausout seventy barxels of oil a day at the present time. No., 10
was substaantiaily yone. It was gone before tae flood was ex-
>andea in 1Y67 and it nas come 0 buack and we make a lot of

water out of it now. 1 talnk it is comiang vurough that streak.

B, Tne water is cowing tiarougyh the permeabiility streax?
A Jes, ir, but tue oil is coming too.
] Lave you madce any ¢ffort to selectively inject in

any of theso wells?
& I uea't know how to answer that juestion properly.
vie are dealing with open hele completions. Most of them are

snot. It is a ;retty diificult taing. I dou't khow oi any

[
I
&

M GRLCal way tnat veou oould cantrnl 1avcctrio,
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always, you knov -- tigre are various adcitives that you

can use that arce intendeo to improve profiles.

I how, were any of these welle iraceu?
e I yood many of therm have bpecn fracced,
i Could that have caused vertical fractures into tche

lover zoae?

P i beg your paraon?
Q Coulu tue frac job cause vertical fracturces into

tue lower zone?

A If the lower zoue was cpehed to the frac treatment,

suppose that it weuld, yes, Lir.

3 What I an getting at is, I am talking about vertical
fractures counccting the upper and lower zowes. Is there any
possilbility of that?

N vigll, I have sald before anything is possible, but
I think that would be extremely remoue to Jrac down two hundred
feet. 1 tnink that is a very remote possibility. sesides,
treatments tuat we use cut tiuere, whea it is considered tiere
arz two ausdreo or four hundrad feet of open aole interval open
in the well, I wtuink it is inconccivallle that a {rac treatment
would 4o dows another two hundred feet. Therc is so much rock

ovening in the well to suck up the f{luid,.

[

oW many aunalyses nave you made in relation to the
fractures?

O I don't wiwersiand.
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o How rany analyses have vou made of the length of the
fract.res in the formation?
A I haveor't made anv analyses of the lengtin of fractures

in formations,

LY TN

‘r . Kellv, in vour d

b

M:hil had irvested a million

waterflond project. You can

that, can't vou?

e ¥ -
b ‘.:L.’

have receovered a good
I don't know ri-ht now whether the

I o know “heo six hundraa thousand

in the scuth Zlcod hasn't paid out
this acreacae under f£lood.
L dindich well?

By T

to. in the June 10th hearing.
N ’ri you telling ne

dollar=

A Yas, Sir.

Q “then did you srvend that?
3 During the first half of
2 weat did vou do with it?
A e

LR

station.,

! 0id veou get approval of this

recover a

o othis exransion that we

yeu spent si

we out in injection lines.

ract testimanv rou testified that

nine hundred thousand dollars in a

congicerable amount in

bit of waterflood cil, ves.
rroject has jaid out or not.
collars we

have got ticd up

and it wen't if we con't get

ask for rermission to go

hundred thousand

-a
0

1870.

built a ten thousand barrel a day injection

He converted wells.

Commission to convert
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i e f

pde

led the necessary reports to convert them. Yes,

Sir. 1Irn that scnse, we didn't get permission to inject into

them. We cbtained permission to convert the wells into injection.

né you have not injected them?

y
-
v

o
a,

~y
-

We have injected into all of the wells that the
Commission nhas 4iven us permission to inject into.

Q But that does not include the wells offsetting
Marathon and Cerntinental, does it?

2 That is correct. We don't have permission to inject
into those.
7 doew, you nade a suggestion tihat Continental spend its
ovr money anc protect itself against your flood oy the install-
ation of liners. ihat wculd be the purrose of the liners?

setting line in one

rn

the rarpece that I envicica ¢

ng

of these o;en hole corrletions of Continentel's would be to
sivat off the water that is entering the well from the upper
San Andres ond at such time as that water productica becomes

proiiibited.

o 2ndd that is water that yon have put inte it?
I Yes, Sir.
0 r. Kelly, one cother guestion here. In connection

with rour Exhibit 5D, you have the procductive history of the

5ridgas Ctate well No. 57.

| 9]
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Q In the exhibit it states that it was found that the
reported production from Well No. 57 in 1965 and in 1966 was
substantially greater than the well test capacity in that
actual production for the No. 57 had declined tothe economic
limit late in 1966. A re-allocation of battery production
based on well tests through the period and so forth was made.
To what wells did you then attribute this production?

A I don't know. I had somebody else do that for me.

Q Do you know whether that excess production reflected
on Exhibit 5D is reflected in the other exhibits which are a

part of your Exhibit 57

A I am not sure I follow your guestion.
Q Well, you made a -~
A You are asking if the excess production that was

attributed to Ho. 57 was taken from the other wells?

Q o,
A tthat is your question?
Q What I mean is when you re-allocated it, is this

re-allocaticn reflected in any other Exhibits before this

Commission?

A No, 8ir. In that exhibit, that plot of production
for Well dNo. 537 represents what was reported to the Commission
and it is my opinion that it was in error by the amount that
I have indicated and that is an estimate, of course.

Q Is it possible that that production could have been
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produced from wells shown on Exhibit 5A, B, and C?

A I don't remember which of those wells produced into
which batteries and I suppose that would be a possibility. The
wells are generally in the same geographical area, although I
seem to remember that these wells were producing into two
different batteries around the old pilot and I just don't re-
member whether 57 was in the same battery with the other three
wells or not.

Q Well, then, to the extent that Exhibit 5D is in error,
your other exhibits, 5A, B and C could be in error also?

A I don't believe I accept that. I don't.

Q You don't know where the oil comes from but it didn't
come from 5D?

A It came from some place on the lease. You se¢e, in
this instance we were dealing with allocated battery production.
Now, I am not guite sure right now just how Mobil allocates its
production between the wells on lease in making the production
reports. I know it is cdone on a computer and it may well Le
done on a lease basis in which event the production cculd have
come from anywhere. Of course, it is supposed to be -~ the
well tests are supposed to be input to the computer proyram as
they come in, but they are not always input and a high test or
low test will be carried forward too long on a well and as a
result its production will be reported too high or too low.

Q Mr. Kelly, I will accept your explanation how these
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things occur. What I am trying to arrive at is the information
you have presented to this Commission is not accurate to the
extent that the production from the 5D is wrong, is that
correct?

A I think the information that I presented to the
Commission is correct in that I have reported to them the best
testament that we can generate of the production from Well No.
57.

Q Well, could any of that production have come from
your Well No. 107

A It is possible.

Q And that is the one you said showed 40% efficiency?

A About 43.

Q So it could have been a 50 or 60% efficiency?

A Oh, no, Sir. I don't think it would even approach it.
Of course, the average for the four wells was 42%. There was
such close agreement between the daily generated from the four
wells I was pretty well ready to accept that somewhere around
42 or 43 or 40 or 45% is correct and the reserve calculations
that I made didn't utilize the 42% recovery. I used 50% re-
covery affording a greater reserve to Mobil than the pilot
performance actually indicated which, I think, makes my figures
tend to be on the conservative side.

MR. KELLAHIN: That is all. Thank you, Mr. Kelly.

MR. PORTER: Any further questions of Mr. Kelly?
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You may be excused.

This concludes the testimony of the applicant?

MR. SPERLING: It does,.

MR. PORTER: Now, I believe that we have an indica-
tion that we have testimony from both Continental and Marathon.

MR. LOPEZ: At this time, Mr. Porter, I believe
Marathon is going to preceed Continental in presenting their
evidence, so0 if you are willing, we will just go ahead.

*“R. PORTER: It is absolutely all right. It doesn't
make any difference sc far as we are concerned.

MR. LOPEZ: At this time I'd like to call Mr. Zeman.

PAUL ZEMAK

a witness, being duly sworn according to law, upon his oath
testifiecd as follows:

MR. PORTER: Let the record show Mr, Zeman has
previously been sworn.'

MR. LOPEZ: Then I assume his records are acceptable
to the Commission -- his gqualifications?

#R. PORTER: Well, he was sworn earlier this morning.

DIRECT EXAMINATION

BY MR. LOPEZ:

»; Mr. Zeman, would you please state your full name?
A Paul Robert Zeman.
Q vhat is your occupation?

A I am District Reservoir Engineer Supervisor for
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Marathon 0il Company in Midland, Texas.

Q You are familiar with the application of Mobil in
Case No. 4367 and 43687

A I am.

Q You are also familiar with the Vacuum Field in Lea
County, New Mexico?

A I anm.

MR. PORTER: Did you testify in a previous case?
THE WITNESS: Yes, I have, Sir.

MR. PORTER: Alright.

MR, LOPEZ: Are his qualifications acceptable?
MR, PORTER: Yes,

Q Mr. Zeman, have you prepared or had prepared under
your supervision some exhibits in connection with these cases?

A I have.

Q Referring to that exhibit as Marathon Exhibit No. 1,
would you vlease refer to it and explain to the Commission
what the exhibit represents?

A Exhikit No. 1 is a portion of the Vacuum Field in
Lea County, New Mexico. It covers the area of the field which
is pertinent to Mobil's request for expansion of their Bridges
State Waterflood. Mobil's Bridges State lease is shown bordered
in green on the map. Marathon's acreage in the area is shown
in yellow. Mobil's present injection wells are shown in blue

as the other operators' wells. There is a few in the West
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Vacuun Unit and there are scme cooperative Amarada wells and
Texaco has a well. This map is as oi June of this year, 1970.
Mobil has requested an expansion of their waterflood to include
all of the southern portion of their Bridges State lease and
have requested the conversion of thirteen wells to injection.
The wells proposed for conversions are shown in red circles.
Mobil also proposed to drill two injection wells. They have
since eliminated that to one and done away with one. These
wells were originally located in E25, 17, 34 and in 26, 17, 34
and are shown as red triangles on the map.

Referring to Section 25, Township 17 sSouth, Range
34 East, Marathon is the operator of the State of New Mexico
ricCallister lease. Mocbil's Bridges State lease offsets our
acreage to the north and west., Three of Mobil's proposed in-
jection wells directly or diagonally offset our acreage.
These wells are the Bridges State No. 25, proposed conversion
660 feet west of our acreage. 1In I25 to the north Mobil pro-
posed originally to drill a well three hundred thirty feet
from the lease line -- our lease line. They have since scutt-
led that well and propose to, at some future date, convert No.
13, which is a Blinebry producer, to an injection well. Mobil's
bridges State No. 14 is a proposed conversion, is a northeast
diagonal offset to our acreage. Actual Grayburg wells in
here are shown in little circles around it and all the wells

are shown on the map and the rest of them are just plain dots.
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Marathon prasently has four producing Grayburg wells
on the State of MNew Mexico McCallister lease. Three of our
wells are capable of making top allowable and one is a2 marginal
well but still making a considerable amount of oil. These wells
are wells 1, 2, 3, and 4. Marathon's wells on the McCallister
lease are no where near stripper category and the acreage is
not ready for waterflood.

Marathon is of the opinion that injection of water
into the three offset wells offsetting our acreage may cause
premature water breakthrough in our wells thereby reducing our
0il prccductivity of the wells and the ultimate recovery from
our lease.

This assumption was made on the basis of going down
and picking both zones of porosity. We assumed that through
this workover program that we have started and completed on
this lease -- I will go into that in some detail -~- that we

will be able to go up into the upper section later, much later

and get some oil from there.
That takes care of Exhibit No. 1.

Q Referring now -~ I refer to Exhibit No. 2 which is

in booklet form.
A Yes.

s And I would ask that you commence explaining what

Exhibit 2 is.

A I have here in tihis booklet data relating to lease
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well production, production tests, well completion information
and sonme reserve data for our McCallister lease in the Vacuum

San Andres Field.

Turning to Page 1, we have four producing wells there.
Our wells or lease commenced production in July 16, 1938, Aas
of August the 1lst of this year we have produced one million
eight hundred forty eight thousand four hundred sixty eight
barrels of oil; a little over eighteen thousand barrels of
water and one million eight hundred eighty six thousand MCF
of gas, approximately.

During July, 1370, our wells have produced eight
thousand four hundred fifty eight barrels; less than a thousand
barrcls of water and a little over ten thousand MCF of gas.

Turning to Page 2, this is a lease plot of the annual
oil production and the annual water production for the four
wells. I have taken it from 1959, which is the year we started
our deepening program in running liners on the first well. 1t
also coincides about the time that Mobil's Bridges State start-
ed to be floocded. As you can see, in 1959, our cil, annual oil
production from the lease was 46,000 barrels a year. In 1969,
the oil has increased to 87,000 barrels per year and the dashed
line there is anticipated 1970 production of 95,000 per year
based on the first six months' production of the lease.

Our water production has been nominal since 1967 and

has been real low. The maximum is around ten thousand barrels
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per year.

Now, continuing on over -- before I get into the
individual wells and what we have done 1'd like to refer to
Exhibit 3, which is a cross section, AA Prime. I will refer
back to Exhibit 2 later when we go through our workover program.
We can use Exhil:iit AA as a kind of a visual aid.

Exhibit No. 3 is a cross section AA using sonic or
acoustic logs through the San Andres section of four of our
deeper producers in the lease. Each of the wells that we
use here is a twin to a Grayburg San Andres producer. If you
look at the map in the corner here it starts with YWell No. 10,
McCallister State No. 10, which is a twin to the Grayburg Well
No. 1. It goes over, counter clockwise, toc Well No. 8 which is
a twin to 3; goes north to Well No. 6 which is a well to 4 and
it goes to 9 which is a twin to 2.

These deeper wells are dual completions in the
Glorietta and Blinebry.

Refering to the cross section, I have marked the top
of the San Andres. It comes in about -320 to 350. I have
marked the top of the Lovington Sand and the base of the
Lovington Sand so in effect this upper section of the San
Andres is the upper San Andres section.

I have marked the base of the Lovington Sand. I have
taken the estimated oil water contact of -750, based on our

work in this lease of decepening the wells. As you know, down



Page 131

hetween the Lovington Sand and the ©il water contact we have
coxne up with 2 boedy of porosity. For purposes of identification,
I have called it "top of the lower massive porosity”. It has
got quite a bit of continuity and I think it is pretty obvious
to see.

I'd like to now gc back and w2 will discuss our
workcver program for Well No. 1. This Well No. 1 is the first
log on your left hand side and I have superimposed con these
deep: wells the original completions and the deepening and the
liners that we ran and I also have a porosity scale and the
coloring in red is what I estimate to be net pay.

Referring to Page 3 in the boocklet on Exhibit 2, ocur
No. 1 well, which is the first well on the cross section, or
the twin of 10, was completed in July, 1938 and here I want to
make a comment that I have accumulative production to August
1st and after I had this thing printed up I checked and some of
our computer sheets have a few kugs in it, s¢ this number is
not quite rignht, but for purposes of this hearing the magnitude
is correct.

Cunulative production for August 1lst for No. 1 well
was over four hundred twenty thousand barrels. It never had
any water and gas is about the same, thousand one ratio.

Listed below I have a production test for this well.
On August the 3rd, 1970, the well flowed through a 18/64th inch

choke, one hundred three barrels of oil and no water. September
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1l1th, 1970, the well flowed 85.5 barrels of oil in twenty one
hours at a reduced choke of 15/64th.

September the 12th, reduced the choke lower to 13/64ths
inch and the well flowed eighty four barrels of oil per day and
no water.

Turning to Page 4, this well was originally drilled
to a total depth of 4,630 and I have that shown on the log and
it was open hole from 4,083 tc 4,680, There was no treatment
from this interval included. Of the lower Grayburg, it flowed
fifty one barrels of oil per liour or at the rate of 1,224
barrels of oil per day through a one inch chcke,

Other data here, in January, 1941, the well was
still flowing forty six barrels through a 15/64th inch chcke.

In April, 1947, we installed our pumping unit. Before
the pump installation the well pumped ten barrels per day.
After the pump installation the well pumped forty barrels per
day.

In 1959, September, October, 19259, we commenced our
first workover. It consisted of drilling the well deeper and
running a liner.

Priocr to this workover the well was pumping 13.8
barrels of oil per day. The workover procedure stated here
cleaned out the open heole from 4,083 to 4,680. Drilled six
and one-eighth inch hole to 4,705, We set the four and one-

half inch liner from 3,904 to 4,670 and cemented with a lhundred
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sacks., We drilled out the cement and shoe and cleaned out
to 4,705 total depth,

Now, we tried to get tne liner all the way to the
bottom but couldn’'t make it so the well was producing from
an open interval 4,670 to 4,705, That is shown in green.
Everything up above the hole is colored in red. It is net
pay. That is the upper section of the San Andres, that is
behind pipa.

If you look at the curve on Page 5 you can see in
1353 we have established a pick as a result of this workover
in No. 1. Production has been rather uniform from 1960 to
1964 which is just the result of a low normal unit allowable
and ycu can see what is happening as the normal unit allowable
is going up. The well still has never made any water.

Referring to Well No. 2 and that is a twin tc No. 9,
which is the last log on your right --

0 Excuse me, Mr. Zeman. This Well No. 2 is the well
that is a good well bLut not making a top allowable at the
present time?

A It is a marginal well but still making a considerable
amount of oil. I will téuch on that shortly. This well was
drilled, commenced production of September 1938 and it has
made over four hundred thousand barrels of oil and it has
made sixteen thousand barrels of -- over sixteen thousand

barrels of water and most of this water as a result of a
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recent workover.

We have some production tests here. In July 2nd,
1970, the well pumped thirty four barrels - - a little over
thirty four barrels of oil per day and twenty three barrels
of water. On September the 9th, 1570, the well pumped about
forty barrels of oil and twenty 8ix barrels of water.

wWe took some pumping fluid levels by sonic measure-
sent September the 4th, 1970. The £lood level was seven
hundred forty two feet over the pump. On September the 10tna,
1870, it was elsven hundred seventy six feat over the pump.

The original completion in the No. 2 well was drill-
ed to 4,700 feet and completed open hole, seven inch casing
set at 4,101 and it flowed from both the Grayburg and the
San Andres forty five barrels of oil per hour or at the rate
of 1,080 barrels of oil per day. There was no treatment. It
flowed naturally.

In January, 1941, the well on the test flowed one
hundred ninety two barrels of oil per day through an 11/64th
incii choke. 1In January, 1949, we installed our pumping unit.
Before the pump was installed we produced about ten barrels
of 0il per day and after the pump we pumped seventy five barrels
of cil per day.

In July, 1968 through August, 1968, we worked this

well over the same procedure we did in the No. 1 well. We

Ariiled 1+ Adecerer. Yan a lineyr
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I want to state here that these liner jobs, they
have cost Marathon 0il Company anywhere from $28,000 to $42,000
apiere. We have other leases 1in this field that are open hole
and we are going to run liners as warranted. I think next year
we have two or three set up.

Going back to this No. 2 well -~

MR. PORTER: How much en the No. 2 -~ how much oil is
tiiat well making at the present time?

THE WITHESS: The latest was it was making about
forty barrels a day pumping. We plan, looking at it in the
area office, to frac this well. This £hing was never fraced
and they are thinking about it anyway, to try to improve the
production a little bit, but we have cleaned up the whole
workover procedure.

The well was making nineteen barrels of oil per day
before the workover procedure. we cleaned out the hole to
4700 and we drilled to 4,788; set a four and a half inch liner

nd we C€id some perforating and that is all discussed there and
the gross perforated interval is from 4,680 to 4,736. ue gave
a treatment of four thousand acid and it did pump on initial
potential as a result of the workover seventy one barrels of
0il per day; but four barrels of water, pumping twelve fifty
fcur inch strokes per minute.

Referring to the curve, you can see we were pumping

along pretty even and when we worked our well over we got a
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kick. We also got a kick in the water and this well is
accounting for most of the water on the lease. It has gone
dovn., As I say, the area office is looking at working this
over, fracing it, bringing the production up.

Going to the No. 3 well on Page 9, that is a twin
to 8. That is the second log over from your left. This well
cormenced procduction in around December, 1938 and it has pro-
duced about four hundred eighty thousand barrels of oil; very
little water -~ a little over a thousand -- and I have two
production tests shown for this well. On August the 2nd, 1970,
the well pumped seventy barrels of oil per day, about 7/10ths
water. September lst, it pumped seventy three barrels of oil
per day and about 7/10ths water.

We took our flood, our pumping flood levels by sonic
measurement on September 4th. The flood level was 1,998 over
the pump. September 10, 1970, we have 2,059 feet over the
pump.

This well, I am sure, could produce a little more
oil than seventy barrels. We have a good fluid level in it.

The well was originally --- turning to Page 10 ~--
the well was originally drilled to a TDh of 4,690 and completed
open hole from 4,081 to 4,690. No treatment. It flowed thirty
eight barrels of oil per hour or at the rate of 912 bLarrels of
0il per day.

In March, 1949, we installed a pumping unit. Prior
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to pump it was making about ten barrels a day. After the
pwap installation it was making eighty barrels a day.

This well was drilled deeper and liner run in March
and April, 1968. Prior to the production of -- prior to the
workover the well pumped twenty one barrels of oil per day.
Workover procedure is basically the same as all of them so
far discussed. e cleaned out the open hole to4,690; drilled
to 4,786; set a liner to 4,782 and reperforated over a gross
interval from 4,663 to 4,763; treated with two nundred gallons
of acid -~ two thousand gallons cf acid -~ I am sorry -- and
the well pumped seventy one barrels of oil per day plus ten
barrels of water per day pumping fourteen forty-four inch
strokes per minutes.

Looking at the curve for this well you can see the
results of our workover. In this well in 1969, which is the
first full year after the workover, tne well has gone from
about seventeen thousand up to twenty six thousand, approxi-
mately - very little water produced.

Nc. 4 well, which is the last well on the lease
and is a twin to No. 6, which is the third log over on the
cross secﬁion, commenced production in February, 1939. It
has produced over four hundred eighty thousand barrels of oil,
very little water. The gas cil ratio has a little over a

thousand to one.

weTeT POr Wy TnaT Warter pProauctlon nas gone down somewhat,
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Our production tests, in August 23, 1970 the well
pumped 76.4 barrels of oil per Gay, very little water -- .8
barrels per day.

September the 6th, 1970, the well pumped 84.1 barrels
of oil per day and 8/10ths barrel water.

Our sonic measurement flood level September 4th,

218 barrels over the pump; Setpember 10th it was the same
thing, 218 barrels over the pump.

The original TD on the well was 4,710. It is com-
pleted open hole from 4,099 to 4,710. iio treatment.

The well flowed thirty five barrels df 0il per hour
or at the rate of eight hundred forty barrels of oil per day --
no water,

Other data; March, 1949 we installed our pump
unit. Before pump, flowed ten barrels a day. After punp,
one hundred twenty barrels oil a day.

Again, in 1969, completed in January of this year,
this is the last well, we drilled the wzll deeper, ran a liner.
Prior to our workover program the well pumped twenty one Larrels
a day. Again, the workover procedure was drill the well
deeper to 4,780, we perforated at 4,737 to 4,747. The well
was treated with two thousand gallons of acid and pumped

ninety two barrels of oil per day plus twelve barre}ls of

water per day. That water production has gone down somewhat,
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the latest test shows.

Referring to the curve on the well, Page 14, you
can see that the production has gone down in 1969 and the
only thing I can do is forecast 1970 and we have gone from
about thirteen thousand barrels a year to approximately
twenty thousand barrels per day.

Q Mr. Zeman, am Y to understand that this marked in-
crease in production after your well fell off was due to
your re-working the wells in the manner indicated?

A Yes.

Q tiow much do you estimate that it cost to re-work
each one of these wells?

A Well, as I say, in the McCallister lease they run
anywhere to twenty eight, twenty nine thousand and we had
trouble with one and she went up over forty two, forty five
thousand.

What I am showing on the cross section, as you
will note, all our present production open interval is shown
in green and it is all in the lower massive porosity. We do
have porosity in the upper San Andres section. We have this
cased off. We are looking, trying to deplete this reservoir
in an orderly manner.

Our production is top allowable for all practicable

purposes. We can't get any more oil because we don't recog-
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nize the upper section and the lower section as two separate
reservoirs.

I have just tried to discuss the capacity of our
wells and I'd like to now talk a little possibly about some
of the reserves.

P’ Before you do, isn't it true that had you known
that Mobil was going to change its application and just in-
ject into the upper Lovington or had our count been granted
you could have focused all of your attention on just the upper?

A That is right.

Turning to Page 15, I originally looked at this,
all the pay is shown in red here on each of the wells. Now,
in ell No. 6 we have this all the way down to oil water con-
tact -~ this includes botn zones. e have two hundred seven-
teen feet of pay above a three percent porosity. Our average
porosity was 7.7 percent and here I planimetered all this
arca and got a weighted average. There are streaks in here
that are considerably higher, but this is a weighted average.

In No. 8 we have one hundred f£ifty seven feet gross,
both sections of net pay at 6.3 percent porosity.

McCallister 9 had two hundred twenty one feet at
7.3‘percent porosity and the McCallister Penn had one hundred
forty nine feet at 5.5 percent porosity.

Now, what I have done here, I have tried to say that

each of these well loas repregsents the forty acres that that
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well 1is located on and I have calculated in place reserves
for the total one hundred sixty acres and this came to nine
million seven hundred twenty six thousand barrels of in place
oil.

Now, this afternoon I had to make some readjustments,
trying to break out what we have in this upper zone. Of the
two hundred seventeen feet in the No. 6 well, seventy five feet
is located in the upper San Andres section. In Well No. 8,
fifty five feet is located in the upper San Andres section. In
No. 9, sixty five feet is located in the upper section. 1In No.
10, forty nine feet is located in the upper section.

Now, I left the porosity approximately the sama'and
I just proportioned out the original oil in place on the basis
of my net pay and I come up with, totaling it up, that out of
the 9.7 in place oil, 3.2 million is located in the upper San
Andres reservoir. Now, I realize that both the upper and the
lower sections were opened for a considerable time before we
ran our liner job and I don't know how much oil is coming
from each of these zones when in an open hole section, but if
I take this 3.2 million barrels of oil that is located in the
upper San Andres section and assume a solution gas drive
approximately twenty five percent, I come up with a recovery
from this zone of eight hundred thousand barrels approximately.

If I say fifteen percent of it nas been recovered

due to the open hole section, there is some left, I have a
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future primary in this zone of say ten percent of three hundred
twenty three barrels. This is pointed out by Mobil's testi-
mony. They say that I can get -- you can get half a barrel

for every barrel of primary on the waterflood. If the primary
in the upper section is eight hundred thousand barrels, then
half of it would be, for secondary, four hundred thousand. Add
that to the three hundred twenty three thousand that I esti-
mated remaining primary, we have a total volume of seven
hundred thousand barrels. Now --

Q Mr. Zeman, since you indicate that there are seven
hundred thousand barrels of oil and primary reserve in the
upper San Andres, have you been able to estimate how long it
will be before you feel that you will deplete the lower San
Andres and then begin to selectively perforate the upper San
Anares?

.3 If we can go back to the curve on Page 2 -~ you
can't use the decline curve -- this thing is just going up.

If I started with ninety five thousand barrels of oil per
annually and arbitrarily declined it at fifteen percent, I
would produce another five hundred fifty thousand barrels of
oil, primary oil, and it would take Marathon between seventeen
and nineteen years to produce it from this lower section.

| 0 And that is without the benefit of any re-working
or --

A That is right, and that is assuming that I am starting
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to decline right next year. I don't see how that is possible,
I mean, I am going to let this thing ride at say the current
rate for at least a couple of years. Hopefully we might be
able to bring Ho. 2 up if we work it over.

Q Then am I to conclude that Marathon will not be in
a position to begin to deplete its primary reserves in the
upper San Andres for at least fifteen years?

A At least.

Q Kow, do you have anything else to offer concerning
Exhibit No. 2?

A No, that takes care of Exhibit No, 2.

I would like to go to Exhibit No. 4.

Q Referring to Exhibit 4, would you please explain
to the Commission what that means.

A This is a cross section, a very short cross section
that goes from Mobil's State Bridges No. 58 through their
No. 36, going, continuing South through their 13, which I
understand now is going to be their proposed injection well
in the future, and terminates in our Well No. 6, which is a
twin to No. 4. What I have tried to show here is the continuity
of the Bets. We have the upper San Andres, we have the top of
the Lovington Sand, we have the base of the Lovington Sand
and I have tried to correlate here the top of the lower massive
porosity. I realize that it deteriorates as you go North from

our acreage, but I still think there is porcsity there. I
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cannot read permeability off of the log.

Let's yo to Ro. 58. 1I'd like to read stuff on each
of these wells. This well was completed in April, 1940. It
was drilled to a total depth of forty six hundred feet and
seven inch casing was set at 4,250 feet with two hundred
twenty sacks. Production was from an open hole interval from
4,250 to 4,600 feet., The well was shot with three hundred
eighty quarts of nitro from 4,473 to 4,600 feet and had an
initial flowing potential of two hundred eighty eight barrels
of 0il -- no water. They re-~completed in the Glorietta in
November, 1963.

Now, if you look at the caliper log you can see part
of the hole. The large hole goes to the right.

Going to the second well, 36, this well was origin-
ally completed July the 9th, 1959. It was drilled to a total
depth of 4,590. Casing was set at 4,220 with two hundred ten
sacks and produced open hole from 4,220 to 4,590. Original
completion in both these two wells I discussed was just in
the upper San Andres. They didn't have any treatment listed
and the well flowed three hundred seventy six barrels of oil
per day. I am getting my data from scalp tickets.

In 1962, the well was drilled deeper and completed

as a Blinebry San Andres dual. According to the Scalp ticket

I don't think the well produced too long in the San Andres.
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The San Andres was perforated from 4,743 to 4,811 over a
gross interval, treated twenty five hundred acid, twenty
thousand sand frac and pumped six barrels of oil, forty barrels
of water. This vas in the lower massive porosity.

Well No. 13 is the well they plan to use for an
injection well, as I understand it now, sometime in the future.
This well was originally completed in October 11, 1938. TD
was 4,763. Seven inch casing was set 4,200 feet with two
hundred ten sacks and we were producing from an open hole
interval 4,200 to 4,763. In this case both tie upper San Andres
and the lower massive porosity were open in the well.

They treated this well with three hundred twenty
quarts of nitro from 4,380 to 4,550 and if you look at those
depths on that log and you look at the caliper you can see
the enlarged hole. We cannot use these logs for porosity
determination because it is a sonic and it is susceptible
to cycle skipping and actually is meaningless for determining
any porosity zone or permeability zones.

The well was drilled deeper in January, 1963 and
completed in the Blinebry formation.

In No. 6, as I have already discussed in our cross
section, I contend that if they put water in No. 13 here,
the upper section, they are going to be putting water on our

lease and as Mr, Paxon will discuss later, this water should
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get over there within a year to eighteen months and when we
get in a position to, in an orderly manner, to deplete our
reservoir by going up our liners and perforating these zones
in the upper zones in the upper section, I contend they will
be full of water.

Q Mr, Zeman, you may recall Mr. Kellahin's question
of Mr. Kelly regarding shooting and if there was not a good
possibility that such shooting as indicated on these logs
would some how vertically fracture the Lovington Sand whereby
the injection of water into the upper San Andres you couldn't
assure it would not also fall intc the lower San Andres.

A That is right. If they ran the liner, if they ran
the casing or a liher to complete their Blinebry, I am sure
I don't know how high their cement is in this well and if
they got a pretty enlargec hole in the upper section, I don't
know if you get a real good cement job around your casing and
if you are going to have to perforate 13 in the upper section
of the large hole, I don't know if you are going to get out
in this formation too far.

Q Referring to exhibit marked No. 5, would you please
explain what that stands for.

A Cross section CC Prime goes from Mobil Bridges No, 27
down to their Bridges State 25 which they propose to use as
an injection well into their 99 which is a deep test and then

he is tving back and terminating in the No. 6 well. Again I
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have tried to show the continuity of the Bets in the upper
San Andres, the Lovington Sand, correlated zll the wayvacross.
You can see the massive section at the bottom. 1I'd like to
discuss each of the individual wells,

No. 27, which I presume will be their producer in
tahat proposed five spot, this well was originally completed in
the San Andres in 1939. It was drilled to a total depth of
4,727. The case was seven inches, was set at 4,220 with two
hundred ten sacks and was completed open hole 4,220 to 4,727,
It was shot with two hundred forty quarts of nitro from 4,330
to 4,450 and if you look at the caliper log on that well it
looks like they shot right above the San Andres and got the
lower Grayburg and again your sonic log is chattering all over
tahe place. You can't analyze any porosity there.

In 1962 they drilled deep to the Blinebry and this
was the discovery well in the Vacuum Blinebry Field. They
perforated, théy cualed with the Blinebry and the San Andres
verforations were from 4,743 to 4,811 which was in the lower
massive at the time and that well potential, after treatment,
was twenty four barrels of oil per day and forty barrels of
water.

Going over to the second well, this is their proposed
injection 25, I have a log shown here that only on 25, that

only goes part way to the total depth that was originally
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drilled, 4,750. As I understood it, this well had junk in a
hole and that is why I used a twin dual 4Hell 99.

Referring to 25 agaiﬁ, it was completed in February
26, 1939 to a total depth of 4,750. The casing was set at
4,200 feet with two hundred twenty sacks and producing interval
was open hole from 4,200 to 4,750.

Now, I don't KNOWyhen they lost the hole or part of
the hole. There was no treatment and the well flowed one
hundred forty barrels of oil per day.

In the September 1lst, 1970 issue of the 0il Reports
Mobil submitted application to drill their Bridges State No.
25 by setting a whipstock and drilling around the junk in the
hole to the old TD of 4,750.

Again, if they drilled it down to 4,750 they would
have penetrated the lower massive porosity in which we are
producing now.

I used the No. 99 well just to try to evaluate the
part of the No. 25 well that was junked.

2 Mr. Zeman, is it your opinion that had they not
changed their minds and proceeded with the project we thought
they were up to this morning, that the; would probably have an
oil well if they did whipstock and take No. 25 back to 4,7507?

A I think they have a good possibility.

I have tried to siiow the continuity of the upper
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Bets and you can kind of correlate the porosity. Now, I
have no way of knowing what the permeability is there. This
is a Dolomite reservoir and very heterogenous and comes and
goes., I presume in our acreage it might be somewhat better in
the multiples but if they start putting water in there and
you have any kind of permeability streaks, whether it is one
in the upper part or one in the middle part or the upper zone --
I don't know how many permeability streaks there are there --
the only thing I'm saying if they put water and as Mr. Paxon
will show later on, you do have some premature water break-
through and we can't benefit at the present time from any
increase in allowable ~~ we have spent considerable amount of
money to keep our wells on top production -- we have our wells
in such a situation that we can deplete this reservoir in an
orderly manner -- I have stated we have anywhere from fifteen
to twenty vears in the lower section. We are going -- as we
go out, we are going to try everything that looks like porosity
and I feel before it is all said and done, this reservoir, it
will probably be Two Thousand Twenty Five before they abandon
it. It is one of the better fields in thc State of New Mexico.

Q Do you have anything further to add, Mr. Zeman?

A No, Sir,

Q Mr. Zeman, did Mobil ever contact you or indicate

in any fashion that they were changing their approach and only
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going to inject in the upper San Andres, before this morning?
A No, Sir. I never had any contact with Mobil on any

part of this hearing.

MR. LOPEZ: Mr. Examiner, or if the Commission please,
I would like to offer Marathon's exhibits 1 through 6 into
evidence. However, I would alsq indulge the Commission's
permission to have Mr. Zeman modify the last page on Exhibit
No. 2 to reflect his rapid calculations as to the reserves,
the figures that would be self evident regarding the reserves
in the upper San Andres.

MR. PORTER: The last page, on Page 15 of Exhibit 2.

MR, LOPEZ: Right. Where the calculatiohs there
are made for both the upper and the lower San Andres -~ what
he has done is right next to the net pay, the first column,
made calculations as to the amount of pay in the upper San
Andres and then taking one half of the average porosity he
has come out with calculations that resemble that of both and
the lower San Andres but apply only to the upper San Andres
and he has already testified to those and, if you don‘t mind,
I think it would be helpful if they were included in the
origyinal exhibit.

MR. PORTER: Are there any objections to the admission
of these exhibits with the corrections being made in Exhibit
No. 22

The exhibits will be admitted into evidence.
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#We had a discussion, as I recall it, now, 1 through
13 with all of the parts of the various ones --

MR, SPERLING: Yes. I recall making a reference to
the numerical and alphabetical parts.

MR, PORTER: Alright. Wwould you like to have these
exhibits to make these changes and corrections on our copies of
Exhibit 2?

THE WITNESS: Alright. I will make those corrections
later this afternoon and return them to you.

MR, LOPEZ: That concludes our case.

MR. PORTER: Mr. Sperling, do you have some questions?

MR. SPERLING: 1 have some on cross examination.

CROSG~EXAMINATION

BY MR. SPERLING:

Q Mr. Zeman, it is evident from the exhibits that you
have intrcduced here and discussed that you concur in Mobil's
opinicn that there are two zones of porosity wvithin what is
designated as the S5an Andres formation?

A Oh, ves.

02 And you apparently concur in the conclusion that
the two zones of porosity are separated by the Lovington Sand,
is that correct?

A That is right.

Q what is the character of the rock other than the
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Lovington Sand which separates the two porosity intervals?

A tthat is the character of the rock?

Q Yes. What is the nature of it -- is it Dolomite?

A Well, there is streaks of probably shaliness in the
Dolomite. I have tried to show what I think is the porosity.

Q Do you consider this interval including the Lovington
Sand to be impervious?

A I really don't know.

Q Well, are rocks of the character that you have
described generally to be impervious ~- is Dolomite and shale
stringers, sand stringers --

A I think that the Lovington Sand will probably be
tight and be a seal.

% How do you reach the conclusion that with your
Marathon wells having been re-completed with liners so that
the upper San Andres is isolated from the lower San Andres
that injection of water into the upper San Andres is going to
affect the upper San Andres in the vicinity of your wells?

A Well, I believe that there is all kinds of production
still open hole. We are one of tne few people that have liners
in the wells. There is all kind of production offsetting this
to the South and East that are producing from both zones, still
causing a sink and having a pressure gradient across the whole

field. I will admit part of the upper might be depleted be-
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cause it has been open for a good many years and it will
probably be lower pressure than the water you are going to
inject and you are going to have a gradient from high to low
and you are going to have movement from high to low.

Q Have you made any investigation to substantiate
that conclusion?

A I haven't done this. I leave this to our waterflood
expert that is going to testify, Mr. Paxon, the next witness.

Q Well, I take it, Mr, Zeman, in your testimony you
did not mean to imply that injection of water into the upper
San Andres at this time that your wells, as complete as they

are, would adversely affect your lower San Andres production,

would it?

A No, but --

Q You didn't mean to imply that, did you?

A No, no, I am implying that at some later date when we
go up in an orderly manner to deplete this reservoir by testing
all these porosity zones or what looks like porosity on a log,
that if we get up there, it will Le full of water.

0 Wwhat do you base that conclusion on, which gets back
to the question that I asked before?

A Because we are going to be down there lower zone for
at least fifteen to sixteen years and your waterflood will be

long gone by then.
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Q Well, you don't intend to open the upper San Andres
for seventeen or eighteen years?

A Not if we are making top allowable.

Q But you conclude that even if the upper zone is
not open during that interval in time, that by the time that
you do get around to it, in seventeen or eighteen years, you
are going to be flooded out, is that right?

A That is right.

Q What do you base that on?

A If you put this water in, you are going to be ~-- if
you convert this injection, you are going to be putting water
in -- we have no control over what you are -- how much water
you are going to be putting in there.

Q Do you feel Mobil has a right to recover by secondary
rmethods the upper San Andres production underlying its acre-
age to the West and North?

A If they can cdo it without adversely affecting us.

MR, SPERLING: That is all.
MR. PORTER: Anyone elsc have a question of the
witness?

CROSS-EXAMINATION

BY MR. HCADAMS:

v I was looking at this cross section here of vour

AA Prime and you show some interval lLetween the bottom of
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Lovington Sand and the top of what you call the lower massive
porosity. HNow, in the log of the McCallister State No. 6
well you show this lower porosity colored in red.

A Yes.

Q And you show other portions of this porosity extend-
ing on up to almost the base of the Lovington Sand.

A Yes.

Q Now, move back over to the McCallister State No. 8
just to the left of that cross section.

A Yes.

Q Now, you show these red porosity zones going almost
up and touching the base of the Lovington Sand, is that right?

A Yes.

Q Is there communication, vertical communication between
those portions?

A Communication between the upper sets here?

Q Where ycu show the red markings at the base of the
Lovington Well No. 8?2

A I think we'd have to go up and perforate to get it.
2 I am not talking about that. I am talking about in
your opinion is there vertical communication between those two?

A Detween the -~

Q Between that porticn of porosity you show at the base

of the Lovington down to the --
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A I don't know.

Q 0. K., in Well 25 of Mobil's, on cross section CC
Prime, at what interval did they shoot that well with nitro?

A In 25?7

Q Yes,

A They didn't. They didn't treat that with nitro.
They dican't, that is, not as far as the scalp ticket is con-
cerned. They don't have -- this is a gamma ray neutron --
there is no log on there.

Q What is the lowest depth of the Mobil wells that have
been shot with nitro -- what is the lowest depth at which that
explosion occurred or the hole is located or shown on the
caliper log?

A On which well?

Q The ones that you are familiar with?

A Well, the only ones that I am really famiiiar with
are the ones on the cross section.

Q Look at them and tell me which ones.

A Well No. 27 was never shot. It looks like it was
shot in the lower Grayburg. Now, going on to cross section
3B prime, the bottom section shot in No. 27 -~ I am sorry --
58, rather, was 4,600 feet. Although the original completion
in No. 36 showed it to have no treatment, I looked at the

caliper log and the sonic skipping there in the caliper log,
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it looks like somebody shot it at maybe a later date., I don't
know, but the bottom of the hole there is about 4,520, approxi-
mately.

Coming over to Well No. 13, the bottom of the hole
shot was 4,550. That is about where the top of the Lovington
Sand is. You can see the bow,

MR. MCADAMS: That is all.

MR. PORTER: Any further questions of this witness?

CROSS~EXAMINATION

BY MR. KALLAHIN:

Q Mr, Zeman, did I understand you to say that the
upper San Andres had been opened in your No. 4 well prior to
running the liner or running a liner?

A All our wells were open in the upper.

Q Have you any idea what the present pressures would
be in that zone?

A No, Sir. I do not. 1 think they have taken pres-
sures ‘“here and I think it is down to about seven -- I think
the pressure was originally a little over sixteen hundred
pounds and it is down anywhere from six hundred f£ifty to seven
hundred pounds and some of the flowing wells to the South,
some of our flowing wells to the South, this Lovington Sand
deteriorates and the whole formation becomes one. This starts

deteriorating to the South about a mile and a half South of
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our lease. The whole reservoir becomes one.

Q You couldn't give us an estimate, though, of the
pressure at your No. 4 well?

A No, Sir. I think ocur No. 1 well a couple years ago
was seven hundred fifteen pounds or fifty pounds and that was

from the lower zone.

Q Would you consider the bottom hole pressure at your
No. 4 well site to be low enough that it would be affected by
a bottom hole injection pressure of approximately thirty eight
hundred pounds?
A Oh, yes. Oh, yves.
Q And the fact that an offsetting well to the West
was being produced, would that prevent water encroachment to
your No. 4 well?
A I'd rather, if you would, leave that to Mr. Paxon.
He is our waterflood expert and he will testify after ne,
MR. KALLAHIN: Thank you. That is all.
MR, PORTER: Any further questions?

RE-DIRECT EXAMINATION

BY MR. LOPEZ:

Q Referring to Mobil's Exhibit No. 8, I believe --
perhaps it is later on ~- the isopach map --
A Yes.

Q (Continuing) ~-- are the indications on that isopach



Page 159

map concerning Marathon's acreage correct?

A This is 6., They have eight feet of upper porosity
for the No. 6 well and I come up with seventy five. They
have thirty five, I believe, for 8 and I have fifty five.

9, they have fifty five and I have sixty five. 1In No.l they
don't have anything listed. So far as I am concerned I have
forty nine and then the fifty line goes through 1, so -~

MR. 1OPEZ: Fine. No more guestions,

RE-CROSS EXAMINATION

BY MR, SPERLING:

Q That prompts one more for me. You testified pre-
viously that your cut off porosity for the purposes of your
calculations was 3%?

A Yes, Sir.

Q Alright, and do you recall Mr. Kelly's testimony
to the effect that his cut off was 5%?

A e stated that. Yes, Sir.

Q Well, you stated that yours was 382
A Yes.
Q Do you have any reason to question it?

-\ Question the 5 or the 37
Q Either.
A NO.

Q Could that account for some of the variations that
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you have just pointed out?

A Not too much, I don't think, because you have a
sharp break and if you have a sharp break on that thing, it
pops out there pretty fast and you are not going to lose too
much, if you look on the colored AA Section, Exhibit 3.

MR. SPERLING: That is all.

MR. PORTER: Any further questions?

(0Off the record)

(Whereupon there was a discussion off the record.)

MR, PORTER: We will adjourn. We will recess the
hearing until 8:30 in the morning. We'da like to get started
as early as possible and conclude the hearing.

(Whereupon the hearing was adjourned.)
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