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Mobi! Oil Corporahon | po. 80K

MIDLAND, TEXAS 7970%

June 16, 1970

Mr. Dan Nutter

0il Conservatlon Comm|55|on of New Mexico
P. 0. Box-2088

Santa Fe, New Mexico 87501

Re: June IO 1970 ‘Hear
Appllcatlon of. »
Expand Water . Flood:ng“
Operations on the Brldges
Stafe Lease, Vacuum GBSA Pool
Lea County, New Mexico

Dear Mr. Nutteri:

\Pursuant to your request at the conclu3|on of the June 10 hearung, | “am

forwardlng the attached tabulation of test and well status information on

all of Mobll‘s wells which have been completed in the Grayburg - San Andres
;formatlon in Sections 265, 26 and 27, T-175, thE Lea County, New Mexico.

| mlqht observe ‘that tﬁe most recent oil test &in Br
taken March 26, 1970 wheh measured production was. ] |

Yoirs very truly,

Vo W%

Patrick W. Kelly

PWKE1 1y/1h

‘Attachment

cc:  Mr. Victor Lyon
c/o Conoco
P. 0. Box 460 "y
Hobbs, New Mexico 882;0

Mr. Paul Zeman
c/o Marathon 0il Company
P. 0. Box 552
Midland, Texas

Mr. Jim Sperling
P. 0. Box 2168
Albequerque, New Mexico 87103




."LEASE AND LOCAT10N‘

¥7S, 34€E

175, 3kE

175, 34€

Brldges ‘State, Sec.

 Bridges State, Sec.

Bridges State, Sec.

25,

26,

27,

- MOBIL OIL CORPORATION -
TABULATION OF WELL TEST
AND WELL STATUS DATA SECTIONS 25, 26 & 27
© OF BRIDGES STATE LEASE T-17S, R34E
VACUUM GBSA POOL, LEA COUNTY, N. M.

: . 0IL  WATER
UNIT WELL NO. DATE OF TEST BBLS./D BBLS./D REMARKS
A 17 - . Converted to S.1. WIW 1-1-70
8 16 4-1-70 I 0
c 32 - Recomp]eted ‘to Bllnebry 2-63
E I3 Recompleted to Bllnebry 2- 63
F ~ 1N . . Recompieted to Blinebry 2- 63
6 % 351670 } 1 ,
A 38 Recompleted to Bllnebry 3-63
8 4 T.A. 12-31-62
c 5 , : Converted to WIW 10-31- 67
D 28 4-1-70 - o 3
G 30 Recompleted to 8linebiy
H 27 ' 4 , Plugged San Andres Zone 3- 63
| 25 6-2-70 " 2
J 3 4-1-70 5 1 | c
K 35 3-20-70 5 0 Converted to WIW 4-24-70
L ‘39 4-1-70 3 1 _ .
M 29 3-16-70" 7 - 2 Converted to WIW 4-24-70
N ‘26 5-15-70 0 .60
0 15 6-2-70 30 0
p 12 6-4-70 25 0
A 52 Converted to WIW 1-1-70
H 43 4-1-70 | o
! 48 Shut tn - T. A.
0 42 Converted to Shut in WiIW 1-1-70
P "4y h-1-70 o1 1 ‘
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BEFORE THE
NEW MEXICO OIL CONSERVATION COMMISSION
Santa Fe, New Mexico
June 10, 1975

EXAMINER HEARING

IN THE MATTER OF:

Application of Mobil 0il - Case No. 4367
Corporation for a waterflood
expansion, Lea County,

New Mexico

4368

Application of Mobil 0il
Corporatlon for a waterflood
-expan51on and amendment of rules
governing same, Lea County,

New Mexico

Case ﬁo.

Daniel S. Nutter
Examiner

'BEFORE:

TRANSCRIPT OF HEARING
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'~ 1ike to request that this czse 4367 and the :following case

,um; NUTTER: Case No.\4367.

MR. HATCH: Application of Mobil 011 Corporat1on
for a waterflood expansion. Lea County, New loxicﬁ.

\R. SPERLING: I am James E. Sperling with xodra11,

Seymour, Sperling, Roehl ‘and Harris, appearing for the

applicant in this case. Mr, Examiner, at this time, we vould

4368'be'conbined for the purpose : of receiving testilony. o

MR. NUTTER: 4368.
MR. HATCH: 4368; Application of Mobil 0il

Corporation for a’wateiflood expansion and amendment of rules

governing same, Lea County, New Mexico. - B P

IR NUTTBR- 4367 and 4368 will ‘be consolidnted for
purposes of testimony.

In an effort to streamline the hearing of this matter,
we, on our own volitioﬁ, took oﬁe of the wells out of the -
applicant's application for 4367, and advertised it as a part
of 4368, Applié#nt, in his application for Case No. 4367,
asked for authority to drill two locations for water injection
wallae. one was at a staﬁ¢ard loéation and one was at a non~-
standard. So we took the non-standard location and included
jt in 4368, which was for the conversion of 13 wells at

standard locations. Now, it appears that our efforts to

streamline this may have resulted in a little bit of difficulty

S
bk ! :
4 'Iuw
R
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in bandling, and I am wondering\it the interested parties
would be willingsto stipulate tha;jCase No. 4367 would be for
two wells to be drilled, ome at the standard location and one
at the non—stanaura iocation, and Cnse 4388 would conce*n
itself only with the comversion of 13 injection wells.

MR. LOPEZ: That wculd be agreeable to us.

MR. NUTTER: At this time, I would 1ike’fo ask for

ippoarances in these;twO‘cases, 4367 and 4368,

MR. LOPEZ: My name is Owen ¥. Lopez, with Momt aaery,

Federiéi,’Andrews; Hannahs and lorris, on behalf of lurtthon
0il Company.

MR, KELLAHIN: Jason Kellahin, of Eellahin and Fox
appearing on behalf of Continental 0il Company. ¥e bhave no
BjecLida.

MR. LOPEZ: Mr, Examiner, I would like to introduce
Jack McAdams, counsel for Harathon from Texas.

‘”,MHR;‘NUTTER: Do we have any other appearances?
We have three appearances, then, Mr. Sperling on behalf of
Mobil; Mr. Kellahin on behalf of Continental 01l Company;
end My, Owen Lopez and Mr. McAdazms on behalf of Marathon.
Are all three parties willing to stipulate to the
inclusion of two wells to be drilled in Case No. 4367, and

4368 to concern itself only with the conversion of 13 existing

wells?




1

B . ]

-

4 .

MR, SPERLING: Mobil will join in the stipulation.

MR. NUTTER: In this}case, we will pioceed with our

-hearing of‘theitwé consolidated casés, and the order will be

entered as described beforehand,
- MR. SPERLING: I might inquire, Mr. Examinez,

as to how you want to receive tlie exhibits., We have an area
map which, of course, would be pertinent in b&th‘cisea indif§ 
ioéld be ny‘suggeStidn that we mark a copy':f the large area
map in both of fho cases and then mark the additional exhibiﬁg
§8i§ppro§riate in view of the stipulation aud the implication
of the two applications.

MR. NUTTER: This would be Exhibit No. 1 in each of

the two cases?

MR, SPERLING: Yes, sir. I believe my appearance

for Mobil has already been noted. We have one witness in these

cases.
(Whereupon, Applicant's Exhibits
1 through 5 were marked for
identification.)
(Witness sworn.,)
PAT KELLY
called as a witness, having been first duly sworn, was

examined and testified as follows:

DIRECT EXAMINATION

BY MR. SPERLING:

Q Please state, for the record, your name, place of
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residénce, your employer and the position 1h vhich yoﬁ are
enpioyed.

A My name is Pat Kelly. I live in Nidland. I work
there for Mobil 041l Corporation as a Petroleui‘Engineer.

Q Have you oﬁiany previous occksion, festif;ed before
the Commission so that your qualifications as a Petroleum
Engineer are a matter of record?

A Yés, sir,

MR. SPERLING: Are Mr. Kell:'s qualifications

- acceptable?

MR. NUTTER: Yes, they are,

Q (by Mr. Sperling) Mr. Kelly, by way of bhackeground

_pertinent to these tyd'applications which have been consolidated

for the purpose of testimony, would you please give us a brief

history of the production, both primary and secondary, thit

has occurred in the area, which is the subject of this hearing?
A "San Andres production was established in the ficuul

Field, in 1929, Primary production was under solution gas

expansion. There is possibility there is some water drive in the

513 hag produced 125 midlden

harrels of oil to the end of 1969, Development of the

Bridges State lease, State G, and State J leases, which are

involved in this application, began in the 1930's. Most of
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the primary reserves had been produced by the late '50's or

the early '60's, A pilot waterflood dpei'ition was started on

the Bridges State lease by injection through six San Andres

December, 1958. That pilot operation waé‘expanded to two more
wells, one in Section 23 and in the other injector in Section 14
in 1963, |

The performanca af the ez;azaﬂé~p1xot, subsequont to

- 1963, dustified a further expansion of injection operationl to

r o

‘& total of 30 ‘injection wells, late in 1967 The 1967 -

expnnsion extended down to the south lines ‘of Sections 22, 23
and 24, generally speaking,

This application today is-conceﬁi?dMWith‘ékpunsidn of

that waterflood to 1n61ude injection wells covering the balance

of the Bridges State lease on the south en&, Some 2,236,000
barrels of oil have been produced from the San Andres formation
on the Bridgeé State, State G and State J ieases, since water-
flooding operations wersg started in late 1958 Approxinltoly
1.150.000 barrale of that o432 att ”}uucea'to»tne waterflooding
operation.

Q Now, for the purpose of identification, would you

Please refer to what has been marked as Exhibit 1 in both case:

4367 and 4368, and identify that, please?
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A Exhibit 1 is what I would call an arsa map of the

~Vacuum Field. It shows situated on it all of the wells that

had been drilled or completed in that area up to January, 1970,
which is the last date the plat was brought up to date. It
shows, in therapprdxinate“center of the nap,vthe Bridges State
lease, which is the subject of this hearing. ;it‘co#efs all of
the Qinership and development within two miles of the Bridges
leaée.

Q »Now, also for 1dept1f1cation; refer to what has been

marked as Exhibit 2 in both cases and expiain what it portrays.

A Exhibit 2 18 a small area map covering the Bridges =

State, State G and State J leases, in addition to acreage

offsetting those léases. It shows, according to the legend,

‘the injection wells which are currently in service as a result

of the earlier flooding efforts. t shows, in red triangles,

the injection wells which are requested for approval in these

two applications and it shows in open triangles, on the north

end, proposed injegtion wells which we will be extending lines
ta in caonaration ith the offeatting Gulf 011 Corporation

or the Lea State F E lease and the Yates Drilling Unit Flood,

which was recently approved by the Commission,

We will expect to make application for administrative

épproval of those injection wells, following the approval of
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these applicatibns, part of which is»#n application to allow
further expansionéron-an administrative basis, without the
necessity of demonstrating response to waterflooding in the
expansion area,. _

A All those injection wells indicated on»thé north end
of Bridges lease propdsed for injection in the‘fﬁture are ‘
covered in = cobperativeVagreement wbicp has been executed
between Gulf, Yates and Mobil. | |

Q Now, woﬁld yﬁu please 1dentify the location of the
wells which‘are the’subject of the application -in Came No, 43677
Those are the two wells to be drilled, proposed to be;drlllgd?

A Yes, sir. There is a well proposed for drilling

i
s

(]

for injection ﬁéé; 330 feet from the souih iease lin
"E" location of Sectlion 25, another well is proposed for
drilling 100 feet from the south lease line in "N", location
of Section 26,

Q And explain briefly the relief sought in application
4368,

A The application covered in Case No. 4368 is for the
purpose of extendingithe”flsod tdviﬁéiﬁde ihjeétion aﬁthority
in the remaining 13 red colored wells on Exhibit 2, all of
which are at regular locations, all of which, with the exception
of well No. 132, have been produced, or have been developed

at some time with a producing well in the San Andrcs formation,
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I might point out that there is no San Andres well

‘in Unit E of Section 25 at this time. There are two wells

at this time, onc is completed in the Blinebefry and the other

is a Glorieta well,

Q Now, do the wells which are shown on Exhibit 2

represent San Andres wells or cother wells drilled or completed

‘iu other formations?

A Exhibit 2 shows all of the wells that have been

‘drilled insofar as we know of them, that have been drilled

“on this ACreage. It includes wéilsAcoapleted in various

reservoirs down through the Pennsylvenian. I believe there

. are a couple or three more wells 1ndi¢ated on the north

end of the iéﬁseg For example, there have been twin or triplet

' wells drilled on different units at various places over the
" lease. They are completed in different arrangementes.

We do have logs on recently completed wells; the original

San Andres wells we have only 2 few longs on,

Q These were the wells that were drilled in the late

3087

A Yes, sir,
Q What completion method was used with respect to those
wells?

A Most of those wells were open-hole, casing set up
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that's what I would expect to happen,

Q . Do you have anything elsé/fo add at this time,
Mr, Kelly?

A I believe not, sir.

MR. SPERLING: At this time I would like to offer
Exhibits 1 through 5 in Case No. 4368 and I believe we have
two exhibits to offer in 4367, - ‘

MR. NUTTER: Exhibits 1 and 2 in case No. 4367
and Exhibits 1 through 5 in Cas?'No. 4368 will bé admitted
in évidence. |

| MR, SPERLING: 1 believe there is a third exhibit
1n-4367 which includes the well skétch insofar as the completion
and proposed wells to be drilled, which is substantially the
same, They may not have gotten separated properlj. o

MR, NUTTER: Exhibit No;v3 in Case No. 4367 will pe

admitted in evidence,
fWhe¥eupon, Exhibits 1, 2 and 3
in Case No. 4367 and Exhibits 1
through 5 in Case No. 4368 were
admitted in evidence.)
' MR, SPERLING: That's all we have.

MR, NUTTER: Does anyone have any questions of
Mr. Kelly?

CROSS EXAMINATION

BY MR, KELLAHIN:

Q Mr. Kelly, on looking at Exhibit No. 5, it seems to
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in the San Andres somewhere, or Grayberg ind/or}the well

completed natural if sufficient fluid entered the hole,

_ 1t not, most wells were shot with nitro glycerine and most

of them do have shot holes.
'Q  Now the Exhibit in Case 4368, marked 3, appears to
consist of a number of logs. Would you exﬁlain whﬁtrloga
thoae are or what theyvconsist of? |
A Those are the logs that we‘ﬁiié”iﬁiiiaﬁie on proposed
inJectdrs, coveri;g this application. They have been marked
‘tg shéw the San Andres porosities that we expect»tq take water,
Q I belisve T understood from your previous testimony

i e
Ve G8Sh-

that the waterflood operations conductcd 2 data-

47}
l-r
&

‘quite successful, is that correct?
A Yes, éif, The initial pout at the outset was not
very successful,. Eor several yéars‘water was iﬁtroduced into
the Sap Andres and at low volumes and at low préssure. There
is in the north end of the Bridges State lease what I describe
as a high porosity or high permeability streak within the
body of the pay. It varies in thickness from 10 to about 20
feet and is found in a good many wells on the north end. It took
water very readily, 1 think, at low injection pressures and is
not flooding the balance of the rock,.

In 1963, when the flood was expanded; we kicked the
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! yinJection pressure up pretty high and»incrensed the rates and
64 5? were suécessful in getting, I believe, some water into the
e ¥ tighter rock and as a result we produced quite a lot of
‘ . F
iﬁ:; i§é§‘_ eraterfiood oil up there.
’T'f _ %5 Q Now, is production represented by Exhibit 4?
$;;;i yi“é:E A Exhibit 4 is a gréﬁhic;} hiStory of flooding
S o - 6perﬁtioﬁs'since the first of 1956,- It shows where injection
;;4 increases in the '67 expansion. It shows that oil production
f*t increased tokabout 1200 barrels per day, approx;nateiy 18 months
. " alter the flood was sxpanded in 1967 and the last six or seven
- ' months' production has declined to ab@ut 920 to 940 barrels
';45 Co 42 _ per.day on the lease andrit appears to ‘be maintaining éte&dily
. - % : at that level.
e A; . _'a; Q Now again with reference to Case No. 4368, would you
 * - : explain the conversion procedure which you would expect to :
fl . follow in connection with the wells indicated on Exhibit 2 to . }
. be converted? |
; A Most of these wells have already been converted,
Théy:weré converted by‘c1eaniﬁg'out, %leahihg”bﬁt‘the well to -
- the base of the porosity that we wanted to 1njéct into and the
- running of cement line tubing set on a packer up on the casing.
| In one or two cases, we re-entered wells which had at one time
e been San Andres wélls and had been deepened to other horizons
-
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and depleted ahd we re-completed in the San Ap@res as
1njectoré. We have rg;completed those casings, we have
drilled Bridges State this spring as an injector and completed
it through perforations.
The casing annulus above the packer and behind the

tub;ng has been loaded in each cas2 with treated water. I
night say that all the surféce facilitics, d2istrivuiion sysiem
and 1njection and station piping is cement lined and most of
i% is in thékgrouﬁd rigﬁt now,

Q | Dées Exhibit 5 in 4368 represent the completion of

conversion procedures to be followed in the wells waich arxe

‘the subject of the application in that case?

A In case No. which, sir?
Q 4368,

A 4368. Exhibit 5 is a package of well-bore sketches

portraying the completion method or condition of the wells after

they have been converted, Most of those portray conditions as

they are at present because the wells have actqglly been

‘converted and a few of them, two or three, have not been

converted yei and in those instances the sketch shows how we

expect it to be, and, of course, in the case of the wells which

"we plan to drill, the sketch shows we expect to case through

the pay and pzrforate for injection in the selected porosities




and that we will be injecting fhrougﬁ cenant-linedftubing
set on a packer abovegthe perfoiations.

iQ Well, is that the completion method you anticipate
to be used in éonnection with the two weils proposed to be
drilled?

‘A Yes, sir.

'Q  That are the subject of 43672

A That's right, éo; essentially, the —-

Q Methods to be employed are the same?

A Yes, sir. Where there is casing through the pay, | ;ngiéyvi;
it ié‘perférated, or wilil be pérforated, and where if’s,egen:
=g:-l.-;--,'ﬁ tﬁe ﬁacker,is set up in fhe casing and we aretinjectiﬂg
out the bottom of the casing.

Q ’Youlhave mentioned previously the injectibn in the
selected areas of porosiiy. How do you propose to select those
areas of porosity?

A We have done quite a lot of geological work in the
last year or two on our property here and have identified tweo
principal sources of prqdugtion; what I describe as an Upper
San Andres porosity and a Lower San Andres porosity. The Lower
San Andres porosity has been and will be perforéted in, cased
injection wells where the casing runs through the pay where

that porosity is above what we have found to be the oil-work
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contact in this area, in that zone, where there is indicated
to be oil, recoverable oil, 'in the pattern that that injection
well is going to serve in tﬁat porosity and, of coufse, we will
perforate from the upper porosity, too. In‘the case Qf open
hole injection completions where we have formed the opinion
that the lower porosity could contain oil at a location, or
within a pattern, we have deepened those wells SO as to axpose
the lower pcorosity - to injection,

The upper - porosity is open in all wells and until

_recently the lower porcqity has not been opened in ©il ihs

wells.
| Q. Is there any separation as between these two

porosity zones, that is, by any sort of inpervious substance?

A Yes, sir, there 1s a comblnation of shale and limesstone,
or dolomi‘te intervening beiween tﬁe two porous jritervals on the
Bridges State lease, at ljeast I would have to refer to 2
specific well to give you hy opinion of the exact‘interval
between them but, in genegal, it's about 200 feet, vertically,
between the two porositiee.

Q Well, do I understand that you will be seiective
jnsofar as the point of injection in a given area of porosity?

A Yes, sir.

Q By well?
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selective in thg future.

Q  Now it appears from Exhibit 2 that this flood
pattern follows the five-spot, ordinary five-Spqt pattern,
48 that correct? | ; ;
A That is the pattern we started with in the pilot
and we have found no reason to change it. |

Q Now the two wells which are proposed to be drilled

in Case No. 4367, which
located respectively inm
and Unit "E" in 25, are

with the preservation o

have developed the flood on?

A Yes, sir, the

required because there is no well there, well-bore there
available, for use to inject into. If the recoverable waterflood
oil is to be produced, it will be necessary to close up the |
south end of that pattern with an injection well.

At this point,

through the mails, the offset operatoxrs to the south, Marathon, e F AR

Continental and Texaco,

cooperation In cooperative flooding operations. We offered to

provide those parties with pressured water from our system

A We have been selective and we will expect to be

1 4hipk vou identifiéed as being

£ the integrity of the patterm you

15

Sections 25 and 26, Unit “N" in 26,

these wells required in connectionﬂ,"“ R

well in Unit "E" of Section 25 is

1 might say that we have approached.

H Macorsa v ars e
1

in an effort to obtain lease-line
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to inject into their wells which would coiplete the patterns

. that we have been butting up against ibe loase line, 1In the

case of Texaco, who operates a unit offsetting to the south, -
that portion of éhe Bridges State leaséfwhich is found in |
Section 27, it is my understanding that and, it is I think
public information, thaf they do hﬁve a waterflood under way

on that unit., I forgetjthe name of that unit, I believe

the west Vacuum unit. fhey have a sparce 1nJectfon well network
and I béliebe they,htve learned that it is going to be gacesiafy,
to inject a lot more iuter‘than they have been_injecting, and

have plans for expanding thst flood to a five—apbt pﬁttern

which would merge very well with ithe paiiern that we have on

the Bridges lease.

VIR. NUTTER: Is it thkair iantention to put ihat Arco
Well No. 13 in Unit A" of Section 34 on flood, or do you know?

THE WITNESS: It is my understanding that Texaco
intends to convert Well No. 13 which goes by some other number,
namely in the unit.
| MR. NUITER: That well in that forty-acre tract would
be converted,then?

THE WITNESS: Yes, sir, but they have not indicated
when this would be,

MR. NUTTER: Ys the Phillips lease to the west part
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of that unit, do you know?

" THE WITNESS: I don't believe it is,

MR, NUTTER: Go ahead. _

THE WITNESS: Tﬁere is some question of when the
budget funds will be available to do the work. It is a fact
that the work is planned to be d;ne. At this point, I bave
confidence, at least, :that the‘weii indicated, No. 13 in the
Northeast corner of Section 4, will be converted fo injection

in time, to let nus sufficiently flood our properiy.

" With respect to Cortinental and Marathon, the letters

that we wrote resulted in refusals or, or in other words, they

botk declined to p@rticipate in a cooperative waterflooding
venture. I found no trouble in understanding why Marathon

did not want to participate as their wells, my research had
told me, were approximately top allowable wells and there was
l1ittle incremental right to be gained by expanding the flood
onto their property. My research indicated to me that some of
the Continental wells 1£‘Section 35 had declined in productivity
somevwhet =nd could be helped by joining in the waterflood effort
and so we approached them then through the m#il and after some
time, I'll say a period of several weeks, or perhaps a few
months, we received another reply which said they had iooked

it over, in so many words, looked it over carefully, and couldn't
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" bring themselves to perticipate.

It was at that point that I began to be concerned

about this waterflood,that we were in the process of expanding,

producing the waterflood oil that it had to produce to generate

the economics that justified the work because we did have some
hope that we would gain lease-line cooperation and swap out
the reserves that would cross the lease line.

All of our wells that are currently drilled along
the south leasglline an&'éiéw;;;§§§§h”féf”iﬁjéctiou are approxi-
mately 660 feet from the line. On top of that, the fact that
no injection would be taking place to the south é;use& me to

conclude that the ordinarily recoverable waterflood reserves

ip the north half of those patterns would not all be produced

by the producing wells serving those patterns, if thé patterné
were allowed to remain open on the south.

I finally determined that we, in order to maintain
the integrity of our flood on the south end, that it would be
essential to have injection take place south of Well No. 28
fbr two reasons: to insure a reasonable opportunity of Mobil
producing through Well No. 26 the recoverable waterflood
ressrves underlying its property in that pattern and to insure
that the otherwise recoverable waterflood oil that would be

pushed south of Well No. 26 outside the influence of a producing

well-bore would be recovered at all, because it's my opinion
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it will not be recovered at all because I expect to stop
injecting when No. 26 reacﬁes the economic limit and whatever
01l bhas been pushed out of it will not be recovered.

Q (By Mr. Sperling) Noﬁ what’governs your de@iﬂions
as to the rate of injection, say in the pattsrn proposed,
pattern in Section 267

A On an averags, our injectibn facilities and lines
#éé designed to acco-odafe‘lbout 700 barrels of water per day

per injection well because some wells have thicker pay exposed

o

in them, and so== thinner pay. 1 expect that ths imjeciion
intc those wells will range up and down and 4ip prop;rtion to
the reservoir volume that I estinate‘is vithin those patterns.
In each case} insofar as 1£ is possible, it will be
my intention to bring about injection into each of those wells

which will tend to flocod out the pattern from all directions

" at approximately the same time.

Q Well this suggests then that if an injection well

is further removed from the producing well in the pattern,

- ThRat ‘e anjection rate, assuming some unifornity of pay

section, the injection rate would be greater than the rate in
& well which is leocatsd closer to the producing well, is that

correct?

A Yes, sir, that's correct. Givem uniform conditionms,
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indicate most of your proposed converstonfwill be completed
open-hole? ‘

A Yes, I think that's true.

Q  And that your well No. 132 is perforated and open-
hole 4912 feot? A

A I believe tuat's correct. If you are looking at the
exhibit, I will accept it, _

Q bﬁov,~you propose to drill an ihject{ﬁn well in Seétibn
25 of Unit "E". How wiil ihat wcll he completed? E

A ’Inraccofdunce with the sketch which was submitted in
thﬂt case, & copy of which is on top of this ﬁackage thﬁfk+‘
=111 hand you, the well is expectied toc be gdeéleted through
perforations with pipe set through the puy..

Q Now, would those perforations from ?500 to 4850 feet
cover the entire producing horizon in the Vacuum and San
Andres River Field?. i

A‘ I thivk insofar as I understand, the oll pay to
be present, that would encompass the lower pay, that's if it's
there; I don’t know that it is. |

Q' You dbn{t know if it is in that pa;iicular arsa o
not. Do you know what zones Continental oil wells are completed
in?

A I have gearched the rezords the best way I know how

and insofar as I have been able to determine, some of the wells
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are co-pleted open-hole through the upper and lower porositios

and soms of thom ~-~ ‘ B
@ Yould that take it down to 4850 feet, is that the
lower?

A Yes, sir, I think some of then are prbbtbly gotting
proéﬁetioa cﬁt 2 the lowar porosity and I think that one of
them may not be getting‘production out of the lower porosity.

Q That 1-_#99 zone you would derlate? |

A To the extent that it is oil-bearing on our property.

¥e have found, for example, that several of our wells penetrate

that lower porosity below water and we iillkiﬁject.into”thcsei
wells that did find water in the lower porosity only in those
cases where it is indicated to be oil-saturated within the
pattern that will be served by the injector.

Q '011, you don't know whether that situation exists
on Continental's iease? You are talking about what exists
oa your own lease? ‘

A I didn't follow you.

QV I say you don't know whethé? you found o1l sxturaiivh
on Continental's lease or not.

A I don't know whatVContinental has experienced with
respect to the production out of that lower porcsity. I

know the work we have done indicates that some of Continental’'s

o
L-—‘;
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wells penetrated the lower porosity below water. But I know
they've made a grest deal more oil than our wells. In general,
the production improves dramatically south of Mobil's lease line,

As a matter of fact, a number of wells have been

' deepened and have been made good producers amd through tae scout

" tickets I have been shls t5 iiifn Up, most of those wells

penetrated a sufficient depth at the outset to uncover the
;owo;“gggoéity,thnt 1 am concerned with.

Q  Whem tuey were initiaiiy drilied?

Ai Yés,>sir.

Q  Now you stated that your production was about 9¢0

,b;rrbls a day from this project, is that correct?

| Currently, yes, sir,

Q What water are you producing?

A Ain the neighborhood of currently 2200 barrels per
day. It is a little difficult to break that precise volume
sut because we do transport water production from ther zones
1nto our.syéten and ¥ 51y on theupioduéed wvater meter, rather
than the produced water estimates based or well tests for
plotting my data, It may be that the reports made to the
0il Conservation Commission carry é different water production
figure than I have plotted on this graph. I have more confidence

in the metered column being correct than I do in the allocated
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volume based on well testis.

’Q " Now you testified, I beiieve, that you‘increased
the presSure in 19637

A~ Yes, sir, a long time before that. 1 think we were
flooding the, what I have termed the high porosity streak,
the best str;ak of hiéh quality pay in the body of the main e
pay and I do not believe we were flooding the balance of/fﬁe

reservolir.

Q You are still flooding that, are you not?

A Yes, sir.
Uyé‘ Have you ever run an injectivity profile on these T
wells? -
A Yes, sir.

) What zone appears to be taking this fo order?
A The injection profiles that we ran were confined to

the pilots. I haven't run any outside the pilof; it's been a
few years since 1 ran one un there, but intervals ranging
bet?een 15 feet and 250 feet were indicated to be taking water
at different times and under differéht conditions. 1 can't say G
thaf I have drawn any correlation that I can speak intelligently
on today which would dembnstrate that the profile or the degree
of sensitivity that profile has to injection pressures.

1 have the opinion that the higher the injection
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. pressure is, the more pay we will get water into, as a general

thing,

Q ‘Now, there are acthally'a number of por&sity zones
in this pool?
k The point that we are flooding in the north en&'has
Just the upper pay and it thins quite a lot on the north. |
- Q  So your injgétivity prbfile would be confined to the

upper pay, is thiat correct?

A _Yes,Asir.
Q Is that where you ran your profile?
A Yes, sir, | - -
Q You:don't know whit the situatiop is in the soﬁtbern
portion? |
A Y don't know the situation with respectitd what?

Q wWith respect to the injectivity of the various . .
Zones,
A No, sir, we haven't injected in the south end and run

no injection profiles in there. I have the opinion that, from

mbhand. T amon rwmm
v bbwy W - Wrwn s Bl b N ~

2 thc logs, tuhat tho sscond porosity is much
higher quality, generally speaking quality, than the first
porosity and I woﬁld expect to take water more readily in the

first porosity.

©Q You testified you propose to make a lease-line
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agreement with Continental 011. Are you faniliar with the
cbrrespondence? |
| A Yes, sir, I wrote the correspondence, sone<of it.
Q What wells did Continental require to convert to
water injection? | | |
A I don’t have the correspbndence in front of me so I
can't tell you fdr(certain, but-I'ﬁouid say that the well‘
situated 1ﬁnediatély south‘ot the well thatvwe“propose for
drilling in Unit "N" is one of the wells that ie aSked
Continental fO'convért and, let's see if-there ie snother, S '33;§‘
I don't recall whether we asked them to convert another ér
not. 1It's probably No. 2 well in the northeast.
Q Do vou know whﬁt”those wells areipraSeptly,producing?
A No, sir. At the time that the correspondence was
initiated, I have some faint recollaction that the well to tﬁe
west,'which is probably well No,’6, was making something like
‘ten or twenty barrels a day, but that is only a faint recollectio@,i
- Q Now, do you heve any recollection as to what the |
volume 1§ that is'prophsed to he converted?
A That is the well I am talking about,
Q That's 6, ten barrels?
A Yes, sir., I have the prouduction records here. You can r

refer to them, There is no need to guess.
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_ Q Now, you stated in your op{hioéf it was essontial to
;i ; - ~ drill tke wells, this particular well in ﬁnit’"E“hof Section
:i‘_  ff 25 to protect your flood pattefn~bé¢uuseAthere is no well
E'g:' ; there. Does that requirement include a requirement that you
g#g_: ;*% ; : ‘ drili one hundred feet from the lease line?
- yﬁ A X apologizebfor not following you, sir. I was
RN D
ﬁf%ﬂ : . réfarringjto the productionﬂdafa. At thé’end of 1965, Wel;
S No. 6 was making on the order of ten barrels a day, ten to
f? S \ fifteen barrels a day, throughout that year. It ranged from
; i -;ﬂ bé}QwMtgn~b;rrels‘a day up to fourteen or fiffeen barrels
: é‘; B a day,-iccordiqgto'the prdduétion ;eporf thﬂt_l §i°18621hg'
; j}?é“; [ at here. r e s i
;}i‘ - MR. NUTTER: What is the total for the year from the
5; - - well?
k i | THE WITNESS: 3994,
e .
a MR, NUTTER: That is No. 67
: " . . THE WITNESS: No. 6, yes, sir. The total for No. 2,
; which I see was a much better well, was 17,719,
: Q (By Mr, Kellﬁhin) How many barrels a day?
R A It wasvnaking 50 or 60 barrels a day toward the end
» of the year.
Q Row to getbback to my next question., You say in your
- opinion it's essential to protect the ihtegrity of the waterflood

- o
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pattern to drill the well in Unit "E", does that include the
drilling of the well at a hundred feet from the legse line?

A Yes, sir. The closer I drill that well to the -
p#oducing well, the more=1ikely I am to prematurely flood it
out with injection into that well.

Q Now, isn't the converse true?

A I wasn't through. And, of course, I:would.like'to
piéddcé as much as possiﬁi;; The recoverable waterfldod reserves
that lay underneath Mobil's lease, and a hundred feet from the
iioe, is Jést‘és close as I felt obliged to ask the Commission
to approve, that's all.

Q. The closer you get to Continenfal's wells, the

quicker you will flood it out,

A Assuniﬁg there is communication laterally between

the wells, I think that's true, and I am willing to assume

there is interchange of fluids in there. 1 assume Continental's
wells have produced a great deal more o0il than Mobil's wells
have and there is sometning which happens, I helieve, to the
pay in the area intervening between Continental's lease and

Mobil's lease and, for that matter, Marathon's and Mobil's

lease.
Q You wouldn't consider it an effective barrier?
A I don't represent that it is, no, sir,
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- Q If 4t were, it would be an ample back-up for your
flood, is that right?
A That's right. | |
Q Now what would be the result of not placing this
11§t§ro' of wells —-
A It depends on how close it is. If it were close
to the producing well, it would be satisfactory. |
(o} What weuld be ths result of not placing thisr
last row of weils oh 1njection in the ah_e;;; d!rd~1egse-
iine agreénQnt? v
‘A Well I haven't calculated the volume, but in

general, it looks like we would be cutting of a third

of the south end, a third of those two Mobil's acreage

~1n Sections 26 and 27 from any flooding at all and would

be subjecting the wells in the center of that section,

namaly 33 and 39, to producticn from open patterns which
would result irn some part of the recoverable oil in
the horth part of those patterns being pushed out to the

south where energy to getting it into a producing well bore

would be pretty scarce in the absence of
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injection, and speaking genetally, I'11 say that tke sizeable share

of the oil that we 'ouid_expect to produce from tﬁis waterflood
expansion would ;ot be produced short of converting thoc§ wells
to injection along the south line.

Q You say would not be produced, would not be produced

as a result of the waterflood pattern:; you would then have

"alithough a subsequent injection program could be installed

could it notiT

A I will allow that the economics of any situation can

‘devalopsd which wiil zllow you tc take certain stens at

b
d

one time or anothei.ﬂ The economics of the flood expdnsion‘

that we have currently underway will not allow the south end

~ of that lease not to be flooded at this time. The south end

of the lease, in fact, in general, the wells in Sections 25,

26 and 27 are at or below the economic limit at the present

‘and it is a matter of getting with it or getting without it.

Q You would still have a flooded Section 25 if you
omitted the last row of injection wells, would you not?

A It would be a puny»éf?ért. 1 can see tnat we would
have, we would gain two patterns, two complete patterns, if we
did not complete the south row of injection wells in this
expansion,

Q But those wells would remain on production and would
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‘get the benefit of injection to the north, would they not?

A I don't know to what extent tﬁoy would get the
benefit of injection.
Q You have not calculated that?
A 1 assume they may get some.
MR, KELLAHIN: Tﬁat's all, thank you, Mr. Kelly.

CROSS EXAMINATION

BY MR, LOPEZ;

Q How many wells are producing irn the current flood

Zona?

A If memory serves me, I believé 61 San Andres wells on
the lease that arc curreqtly producing.
Q Could yéu fell me what the average production
per 'elliis perﬁdnf? .
| A I could divide it out for you. We are making 940
barrels a day from the lease, and I didn't bring the Slide rule,
but -- gosh, -- |

Q I direct your attention to your wells 13 and 11 that

- offfset Marathon's wslic Mo, 2 2nd 4 in Section 25,  You have

stated, I believe, that both of these wells are drilled to the
Blineberry formation and the other to the Glorieta?
A I am certain that Well No. 13 is a Blineberry completion.

My memory is hazy on where Well No. 103 is completed, but I ‘




Bl

32

believe, it is the Glorieta. Those aré both prqfitable wells
where they are complete and they aré not available to me in
this expansion. | N |

Q In the injection well you propose to drill near your
¥ell 13, which offsets our Wells 4 andrz, I‘would say, you
propose onlggip,go to a depth of 4850‘fcét. is that correct?
I believe you have it on your Exhibit 5.

A VWell, the sketch shows schematically what we expect

to take place. I expect to stay straight as I can. I expect

we will want to»inject'ihto all tne Gil;baa§1ng porosity that
we find if a#d when we drill that well, that is such porosity
as underlies our lease. Now, with the available of quality
logﬁ being pretty scaééé; I think we'll get more information
on what thé 'ellypenetratés from the log of the well itself
than we will by speculating as to what is therevor whqre the
porosity is found.

I don't know precisely where it will come in. The
work that we have done indicates to me the second porosity will
probably all be above 4850 feet, ves, sir.

Q This,»of course, will mean you will have to convert
your 13 and 11 wells to take advantage of this flooding action?
A No, sir, I don't intend to say that, W¥Wells 13 and 103

are profitable wells, where they are completed, and I will expegf
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us to continue producing those wellg in the zones to be completed
in. I don't expect them to be completed in the San Andres.

Q - That will enta11;neceasar11y, ¥ells 11 and 16 that
you believe will be advantaged by this drill and 33 and 16 from
the San Andres? | ”

A ‘Thirty-six, I believe ie have re-completed 36 in the
San Andres, I am not clear on thai. It is the well we intend
to produce on the San Andres on tﬁat p@éiétne

Q Sixteen?

& | Sixteen is up in the northwest quarter of the northeast
quarter of 25, and I don't expect any straighiforward belp for
that pattern from injection into the proposed well to be drilled.

Q I believe Mr. Kellahin already. has indicated, has
asked ybu,A ycu cannot be certain that if you do propose, if your
applicationyis granted, that the flooding will not affect our
Marathon's well in the section directionzlly south of this well
site?

A It's true that I can't be certain of whether or what
the effect will be. Frow what I have seen, I have the opinion
that there will not be a great deal of effect on Marathon from
injection into that well. We do have a ‘log on 103 which would
be a west twin to the well that I want to drill and while I wish

there were second porosity there, I don't see it on the log so
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I don't know whether we have it there or not.

Q Now 1 direct your atténtion to Well 25 which you have
proposed to convert into an injection well. Th1§ is an open
well at the present anf is it your proposa:i just to drill
that deeper? »

A well 25 was drilled initially to a depth sufficient

?to expose the second poroﬁity} At some poriod in its history

it ia#ijunped and ﬁt this time does nét hﬂve the second porosity
fopon. ¢ 'iii"ﬁé'éViiﬁating‘?hat well for a work-over to get the
‘gaecond porosity on that bécause 1 believe that it contains more

'saturtticnwiﬂ:ﬁtefﬁgﬁar pgarts of it.

MR. McADAM: Mr. Examiner, could I also ask Some

questions?

MR, NUTTER: Certainly.
CRCSS EXAMINATION
" BY MRB. McADAM:

Q Do you know what depth Marathon's wells are on in the
State of New Mexico, McAllister Lease, that are now producing,
from what porosity zone?

awa now nroducing.

i

A No, sir, 1 don't know what the
1 have available to me the scout tickets, 1 suppose covered
the initial drilling and completion operations.

Q As X understand, you propose to drill this well as a
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direct offset to our No. 4 Well, to a depth of 4900 feet, is

“that correct?

A Well; sufficient to be sure that we have given the
woll a chanée fo penetrate the second porosity, if it's there,

‘Q As far as you know, there is just two porosity zones

in the San Andres?

‘A Just two we have oil out of. There are a lot of

Sia Andres porosifies.

Q At what interval is the lower porosity found?

A Well, I don't bave the data in front of me to teil
" precimelyvy where it {5, Let’'s see if I can give you an estimate,

“"No, 1 don‘t have Thue information in front of me to tell me that.

I think it's -~ if what I have been calling second porosity

is there, unless something unusual has happened geologically

" in the intervening area, it ought to come in above 4850 feet.

Q Do you know where the second porosity is found in
your Well No. 137

A No, sir,

Q ) { thgnk_it's drilled to the Blineberry. Do you have
a log on that well avail#ble? | |

A I don't recall whether 13 was logged or not., I have
been using & log on 103 which is about 330 feet south of 13 and

I don't find any second porosity in 103 and the upper porosity
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is pretty skinny fhere. I will be hoping tér nore»than that
thipg showé.

| Q So in your §pinion,'this seéond'pqrosity is not found
in your Well No. 13?7

A~ It probably is not, if I can rely Qn the log,
Well 103 as 1nd1catéd is‘what is present inifhat arean., 9f courss
it may be’the iog?s not any good. |

; Q | Do~§ou know what depth tkis so-called secoﬁd porosity
zone is found anywhere in thie field?

A I have to refer to a log, If I ceﬁllay my hands on

- the log of Well 25, I can tell vou whave 1t iz on that well,

Let's see -- I think I know where it is ip 132. In Qrde? to
be absolutély certain, I would have to correlate with the log
I have -arkéd. 1 am looking at a Gamma Ray Néutron Log on
State Bridges No, 25. I didn't run across thé log of 25, and I
see on that log a porous member which extends @pproxiiately 4694
or 95, on down to about 4720, something like that.
Q That is what you refer to as the second porosity?
A That is zhat I have beén calling the =zoond poiosity.
Q Let me ask you this. Do you consider this lower zone
more porous, more permeable zone, than what you have been
encountering in the northern portion of your State Bridges lease?

A It looks & lot cleaner on the log, yes, sir., I think
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it is better p#y on most of the logs.

Q It would be -orejieceptive‘to water injection?

“A Yes, sir, I think the water will enter in proportion
to the thickness ard the pﬂemib‘iglify.

Q And it should enter better in the lower zone and should

__extend further and project the output further?

M‘A ‘l I aoﬁ;i kiow that I can make that as a statement. R
said it would enter -~ I would expect it to enter in proportion
to the thickness and the permeability. _I'wculd have to do some
figuring to see if it would progréss nora.¥i;;&iy in feet per. sexend
laterally in:one than ths other. e 7

Q Yoﬁ would gxpect that -~ it seems to me like it's
more permeable, more porous, that fhé water is going to move
better just as in the case of oil,
apolegiz=e for it not beoing clsar tc me right now.

Q It's not clear to me either. The other queqtion I
have ~- on this offset here to the Karathon State of New Mexico
McAllister lease, I didn't get while ago exactly what well is to
be influenced. Did you say Well No. 36? |

A Yes, sir, I believe 36 is the well that we have
projected for our San Andres pro&uction in that pattern.

Of course, it will influence No. 11 and Well No, 27.

Q Is Well No. 11 a Blineberry well?
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A I believe that No. 11 has been substantially depleted
of itk Blineberry reserves and has been or is scheduled fo be
completed in the San Andres, although I will let the records
correct me if I am wrong, we do have a producing well scheduled
for that location amd 1£ 18 one of those three,. |

Q I thought you said a while ago that 11 and 13 were
not scheduled. ﬂ

A : Nd, sir, I said 13 and 103 are producing from other

horizons and“ihey are making profit where they are.

Q How is this going to affect your existing pattern, =

o DD, 3
your sc-called -~

—haa

A How is what going to affect it, sir?

Q ~- the drilling of this well,

A It's going to close up the south end of the pattern
that will be served by producing Well No. 36. It will close
up the ezst side of the pattern that will be served by producihg
wsll No. 27 or some other well that will be located. Twenty-~
seven produces from another horizon and it will be served by
ibe picuducing wSll a2t tha location of Ne. 11 to the east of the_‘fm
well, There are one, two, three producing wells that I expect
to be inrluenced by injection into the proposed injection well,

Q Seventeen will be influenced by 1it?

A Seventeen? Seventeen is a proposed injection well in
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the eitrene>northeast corner of Section 25.

Q Do you think 16 would be influenced by 4t?

A I think there is a possibility, Crazy things happen
when you start 1nje§t1ng‘water. 1 don't have reason to think
it’vili. |

Q On any of those open hole completions, how do you
contrcl that water? »

A By volume and pressure,

Q . Volume and pressure, but 7ou can’t contrel the %ones
that it is geing to entef‘inté?

A Well, the zones themselves control that, if they're

~ porous and permeable --

Q You can't tell the‘Connission which zones have been
receptive nor can you say that since the early history of this
fiald have you ruﬂ any surveys to establish thc course which
this water has taken?

A I testified earlier that we have run a number of
profiles 1in our pilot that if you rely on tracer surveys that
show where the water went and it want izta‘thg pay.k

Q kﬂwﬁich pay? R

A The pay that was exposed to the well bore, the
upper pay.

Q Have you experienced -- let me ask this question --
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how much oil do you think that you will lose, that you would
lose, by backing up that proposed 1nJéction well Votf from
Xarathon's lease by, say, another 660 or 330, leaving off that
last tier, how much would you lose there?

A If I wovld back off to 660 rather than 330? J haven't
formed an estinatg of.that.; I think there -- well, I ought not
to speak from memory, I have:caICul;ted the incremental area
and I don't remember what it was. I think it was thirteen or
fonrteenracres, it seems.

Q ¥hat amount of roduction would you say would be lost

At that location mhenid you adopt the Suggestion that was made

by Mr. Kellabin, backing it off, leaving ofs that last tier of
wells, and particularly moving this one up?

MR, SPERLING: Which wells are you talking about,
Continental's or yours?

MR. McADAM: I am not talking abgys mine, the one

offsetting -

A The onae wel19

(By Mr. McAdam) -- the one well, moving it up.

Q
A To 660 or not digging at a11?
Q 660, |

A

I haven't made &n estimate of taat quantity of oi1l.

Q Excuse my ignorance. When you have a water break-
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through, what actually occurs in the reservoir?
A -I'm not sure precisely what occurs in the reservoir.

I have the opinion that-when water breaks through prematurely

"4t is because there is some avenue of effective communication

which is all out of proportion to the balance of the reservoir,

of the rock. I think this is what happened on the north end

_4n the early days.

Q - 0ii is 1eft behind -- you mean it breaks through the
0il column or fractures the reservoir, just leaves behind o0i1l?
A Speaking in generalities, sometimes I think you can

fracture impervious rocks and extend it with injection waier.

I dsa'fthink‘you can extend a fracture that is aslready thers

and permeable in potous rocks and thereby cause a channel in
the area up north. We have encugh information to convince me
that there is a zone of very high, relatively speakiﬁg, high

e bedy of the pay which correlates between
wells and is generally present in some areas and thoée are the

areas, by coincidence or whatever, that have experienced the

~ water break-through, I,attriﬁ&tb°it;to that zone be#ng more

permeable. I don't believe that we've communicated between
wells with fractures, induced fractures.
Q You don't think you have had any fractures?

A No, sir.
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Q At what pressure do you think this r;servoir at this
stage would fracture? | |

A Somewhere in the neighborhood of twenty-six‘or twenty-
seven hundred pounds at the surface, and that's sort of a guess
at this point. I have made computations in the past and that's
the order of naénitude{of fract preésure that sticks in my mind.
Xg haveﬁfracted a good many wells, well several wells, in the
north end, and found variable instantaneous shutins after the
fract tieatnents which I will SA§>bave gone quite a lot above

the pressure that this syéfem is designed to handle, which is

In your 1list of exhivits, do you have any cross—
sections?
A I haven't offered any cross-sections.

Q You mentioned a while ago that you had requested that

A Yes, sir.

Q what was the proposed plan?

A I can't tell you 1in detail what it was. I can speak
generalii and say that Marathon wasyianfed to convert a well
or wells to injection offsetting the Bridges lease, with the
understanding that Mobil would be willing to provide pressured
waters for injection into that well or wells and delivered at

a point, at some convenient point, for pickup, 1 think that was
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probably Well‘xé. 3, but I don't have the correspondence in
front of me and so I can't -- I believe it was Well No. 3.
Perhaps Well 2 and 3, it looks like; would‘close‘ﬁp that pattern.
Those are probably the wells we asked you to convert.
Q 2and37 |
A I don't have the correspordence with me and I can’t
tellryou for certain. I believe thit is —- that woqld close
up the pattern. That's the logical thing that I would ask be
done.
MR, McADAM: I think that's all I have.
MR, NUTTER: Take a récess until 1:30.
(Whereupon,a recess was taken,)
MR, NUTTER: The hearing~g111'cone'to order, please.
Does anyone have ggy,further_questioné?pfin, Kelly?

CROSS EXAMINATIOR

BY MR, NUTTER:

Q Mr. Kelly, I note from all your schematic diagrams
of wells that have been completed and wells that will be completed,
, isjection wells, that in each case you are using ceneht—lined

tubing packers?

A Yes, sir.

Q What is the treatment of the annulus by Mobil 01l

Company?
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A It's a solution of water and chemicals thatrgoes by
the trade name of Crotfon.
Q In other wo;ds, you do use a corrosion inhibited fluid
in the annulus?
A Yes.
'Q  And you are going to equip that\with & pressure gauge
at the surface?
A Yes, éir.

MR. NUTTER: Are there any other questions of Mr,

MR, SPERLING: 1 have a question or two on redirect..

REDIRZCT EXAMINATION

' BY MR. SPERLING:

Q Mr. Kelly, I think theré was some reference in your
direct exaninatlon,‘or possible cross examination, about a water
break-through experienced in the northern part of the Bridges
lease which ié shown on Exhibit 2, is that correct?

A Where specifically, did that occur?

A It occurred in and around the old pilot which was
developed wifh ihjectbré numbered two, thirxiy-ssven, fiftv-six,
sixty-four, sixty-six, and seventy-one. Of course, it was
later expanded to injection wells thirty-one and sixty-two.

The premature water break-through occurred in the center
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producer Well No. 34 of that pattern, described by injection

Wells 2, 31, 37 and 62,
Q Now has that condition continued or has it been
corrected?
‘ A I think we have just about corrected it. The Well

No. 34 had gone to a very high water clay, essentially watered

out. After we expanded the operation and to increase injection

pressure, we began to make oll out of it again. At the present
we are making something in the neighborhcod of 30 to 40 burrels
G2 oil azd 50 +c &0 barrels'gf~wgte; per dﬁy out of the well,
when it is on production, | |

Q So thé‘ract that there was a water break-through
initially or at the time of the pilot doesn't indicate that
the production from that well or the area swep§ and produced
through that well was lost, does it?

A No, sir, the other offset well, the No. 61 up to the
northeast, which is in the original pilot, also suffered pre-
mature water break-through and it also has come back arbund and
is laking a decent o1l cut at the present.

Q Well is the conclusion then, that thére was no oil
or substantially no recoverable oil by secondary methods left
behind as a result of that break-through?

A The break-through did not result in us Iosing the
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0il, recoverable oil that was still in the rock, no, sir.
I think if we had not changed our techniques some that we
could have lost it but we didn't change them and we havé-taken
some other remedial measures, too, which h#vé been helpfﬁl
in ‘our achieving a very déce{%“recovery. I think we'll get
a good recovery out of -the whéle pilot area. ‘

- Q Noﬁ, there was reference in direct examinatidﬁ or
cross examination, to production figures relative to th; flood

project. I want you to refer to what has been marked EXhibit-4

in Case 4367 and tell me what that is.

A That is a tabulation of oil, gas and vater production
sigce 1960 for all of the wells which are within one lécatiou
of the southliﬁe éf‘the Bridges State lease to the exisnt that
those wells are situated on the Bridges State, the Continental's
H-35 and the Marathon-State-McAllister leases, It shows a
cumulative oil to Januzry 1, 1960, together with annual oil
and gas for the years 1960 to '68, and monthly oil, gas and
vater for the vears 1969 and 1970 up to the latest reports
that are available,

Q Now where did those iabulationa come from?

A They came out of the New Mexico 0il and Gas Engineering

Committee's Annual Report and other Reports of the Committee.

Q Now, have you made any calculation as to the oil that
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"would be left unrecovered if the pattern in Section 26 on

the south portion of that section by leaving the pattern open,
by failure to drill a well along the bottom line, or the ssuth
line ég that se;tion? , |
) Aj Yes, sir, I bhave estimated that»a waterflood conducted

in that pattern that is served by producing Well No. . 26,

Awouldgiecover 92,000 barrels of oil iess if it were left open

on thé;soﬁth, than it would if an irjection well were si;qated
and uséd 560 feet south of Well No. 26.

é Now, are those calculat;bﬁsffﬁat you have Jupt
refer:ed to reflected on what has been marked as Exhibit 5§
in Case 43677 | |

k Yes, sir, those calculations are, I might point“out'
that{i believe the figures set forth in —-

'Q Exhibit 4?

JA ~-- Exhibit 4, are conservative for two reasons.
From fhe standpoint of the amount of oil that would be un-
reco?@red, I mean.

Q This is Exhi£it 5 you are referring to now, 1 thougut
you were referring to Exhibit 4 which is a tabulation of -~

A This hasn't been marked ~- I beg your pardon, it has
been marked. I think those figures are conservative for two

reasons, In the first place, I note that the primary oil,
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that volumes that 1 used gor the wells run at the pattern in
forming &0 estimate of primary and secondary ultimate are lower

than thé figures reported in the Engineering Committee Report.

" Those figures are lower DY several thousand barrels per vell

and'l don't understand exactly how that happened. I know ithat
1 asked for those rep@rts to be gathered for me and 1 used
tgénfin_ny calculatibns. I did not notice until 2 moment RgO
that the primary oil figures don't agree. The figures thut 1
usged for estimatdng reserves are 2 11ttle lower.

X For ex&gole tfor Well No. 15 in the Exhibit 5,
4g indicated 10 have 2 1176 cumulative, 36f parreis. 1 58°
the reportis available get forth in Exhibit 4 shovws the weil
to bhave 392,000 barréls of recovery at that point 80O~ ~t the
outset 1 used 2 primary o0il1l which was snaller than jg probably
the case, a8 a basis for setimating, for estimating secondlrjyx
0il which it estimated to pe half primary ultimate for closed
pattern. '{ also estimated that an open patters would recover
only half the oil that would be recovered fyom 2 closed
sattern and that is the basis on whbich I arrived at the
92,000 barrels incremental oil because injection would not
continue after the producing wells in the pattern are watered

out. It would be mYy opinion that at least 92,000 parrels of dl

that would not be recovered which well No. 26 would not be
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recovered bﬁt ¥ell No. 26, would not be recovered by any well,
P B ‘ because I don't believe that it would continue to migrate
- squth:tqwird fﬁg“Continental lease without some energy pushing
it down and with injection halted, I don't believe there is
 anything left to push it down.

Q Now, would the effect of the increase in the primary

H
r ;
Lo
H
{7
Lt S
S
j ¥

™

recovery figures as indicated on Exhibit 5 result in a revisiou-

upwards of your estimate of oil that would be lost if the

pattern was not closed?

g.§§ A Yes, sir,eif I recalculate it, using the figures

E #; that arE”ih the New iexico”Epgineering‘Connittee's report
%i:; for production from those wells, I would have arrived at a
%7?; v higher figure. I might say that the calculation is only made
gﬁf for the purpose of illustrating an order of magnitude of

ii:f incremental oil and is no: intended toc be finite., I aciually

expec” chat, although I haven't formed an opinion as to how

25 BN

much it wculd be, that the incremental oil would be quite a

B

lot greater than 92,000 barvels of oil. But I am certain that
it would be that much. |

- Q@ That would be lost to the Bridges lease?

A Yes, sir,

MR, SPERLING: I want to offer Exhibits 4 and § in

Case 4367,
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NUTTER: VWhat is 57

SPERLING: Five is his tabulation.

NUTTER: Mobil's Exhibifs 4 and 5 will be admitted

(Whereupon, Mobil's Exhibits 4 and
5 offered and admitted in evidence
in Case 4367.)

HATCH: Jason, do you want to see those?

KELLAHIN: Yes.

SPERLING: That is all we have on redirect.

RE-CROSS EXAMINATION -

BY MR. KELLAHIN:

Q I don't quite understand your testimony in regard to

the open pattern, are you_talking,about omitting only the omne

well a hundred feet from the Continental lease line?

A . Yes, sir, not closing the pattern out by injecting

in the south end of it.

Q The other imjectors you are thinking of?

A I don't know what you are talking about.

Q The south side of your. isass, the other injector

wells you propose to be injected or to be prcoposed?

A Yes, 1 envisioned that injection in my estimate

injection would take place to the north, east and west.

uR. NUTTER: In all but the unorthodox location?
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THE WITNESS: That's correct.

Q (By Mr. Kellahin) You are talking about 92,000
barréls of oil coning'fronAtﬁdfwiréé between Weil No. 26 and
your:proposed injection well?

A No, sir, I am talking about some of it coming from
there. The Exhibit shows to what extent I think that it will
coi;ffron the nérth’hilg of that pattern and to what extent i
think it will come from the south half,

'Q  You.are talking about water coming from the nort

half of that pattern? You are not going to lose it byifgifhre
to-i;ject a hundred feet from Continental's base liné,;dré you?

:‘QA‘ I'm sorry, I»dqn'tzunderstand your question,

f‘Q You are talking about oil coming from the n&rth of
the Well No. 26, failure to drill the other well woulda't
affe:(:t that, would it?

A It sure will.
. Q You have injection backing up‘in the Well No., 13 --
I can't read your numbers, looks like --
MR. NUTTER: The one to the west is 29, Mr, Kellahin,
andjto the east is 15,
Q (By Mr, Keliahin) -- 15 and 29, would protect any
drainage in that direcfion?

A No, sir, you'd have a situation where you are pushing
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threa sides and not pushing on the fourth and that's going(to’
be an area of low pressure wvhere the fluids 6111 move nretty
readily in my opinion, |
Q Are you saying then,-that oil being pushed in from

the north will by-pass your ﬁell 267 |

» A Yes, sir, unless the ﬁattern is closed on the south’
side that sy estimate is balf the oil that is moved from tho
direction of 26.frol'the north will by-p&ss it gnd be'}ost
to the south side of-fhai pattern.r | |

.0 Would that not depend ou your injection rate to a

" considerable degrea?

A I supposs ii's within the reaim of possibility that

some injection rate configuration could be developed which would

confroliihe amount of oil that would be'foféed to nigrate out,
yes, sir. I don't tuink it would be within reasonable limits,
I think we are talking about a few barrels a day.

Q Actually, you are just guessing, aren’'t you? Aren't
we both just guessing as to what might by-pass that well?

A Well, I've concerned myself with studying & lot of
waterfloods and that's my business, |

Q How much water are you going to put in those wells?

What rate?

A That's my opinion from the experience that I have had.
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1 haven't designed individual well injeciion rates for those

at the present time because I haven't analyzed my reservoir

velumes as yet., 1 am having isopak maps prepared of the

porosities in this area and I will base the individual well
j.njebtion rates on"thbs{e reservoir volumes.

| Q | Well, now, your Exhibit No. 5 here, which gives an
estimate on the amount of oil that will be‘lost,»is that based

entirely on prior production as a basis for your reserves?

How do you arrive at these reserves that you say are gding te

be lost? i
A I have just made the assumption that waterflood oil

in a closed pattern would equal half of primary, which is an

order of magnitude thing itself. The fact is I believe we havée

seen performance to the north at present which would support
a greater’recoﬁery‘than that. I have made the aussumption we
could do as well on the closed patterﬁ on the scuth end of the
leaso as we are doing on the north end of the lease an& that
a secondary to primary of half is a reasonable rule of thumb
to use in eétimating what I would classify as a minimum reserve.
1 believe it would"bé at least that much,

Q You haven't made a study to determine the reserves
that are there, have you?

A I am not sure I follow your question completely,
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I study this reservoir all the timé and I have formed some
opinions about the reserves, yes, éif. |

Q What factors do you take into consideration in forasiug
that opinion?

A Well, performance.

Q Did ;ou go iato calcuiations, into reservoir capacity?

A Well, we don't know very much about reservoir
capacity. The thing we do know is if the reports have been
filed accurately is how much 0il came cut of the wells and -
that's the most sure thing that we have. As I said earlier,
most of theséywells were drilled in thé 1930's and théy were
not logged.

Q You have no core area?

A Thg wells which were drilled on the extreme north
end of the Bridges lease are fairly recent completions, within
the last ten, fifteen years and a good many of those were
logged and we did cut some cores in the extreme north end.

Q But you have no such reservoir -

| A I have uo such data on the central or south part.
We do have a core, as I recall, on San Andrass Well No. 27 in
Section 26. I think that's the only well that was cored in
the extreme north end.

Q You say according te your estimate, 92,000 barrels
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will be lost.ribo you mean lost, or wbuld the recovery of that
be postponed uﬁtil additional flooding were done?

A Wellg I assume that a system could be devised that
would later be@recovered. I question whether it would be an
econon;cal thiﬁg'to do it. 1It's céncaivabie”that after the
producing welléin that pattern is watered ocut, that we could
leave the Ieasé‘ﬁnder an abandoned condition for some years
or temporary aﬁandoned condition and come back and get it, 1
doubt that welﬁould want to leave thg hardware sittiag;ﬁkg?efwAw
it wogld ?equi;éLSORG investment to get it back in the future.

I doubt that 1t would economicelly recoverabie. I think it
] V‘} " -AT"-—;\ :

-
2

would bLs loétj

Q Whafgremaining life do you feel there is in this
secondary recévery project whicﬁ you éré\going to initiate
in the south énd? How long will it go on?

A 1 h%vén‘t the data at hand to tell you éxactiy;how
long I have péojected it to continge, but off-hand, I could
say that X reéall it's in the order of 15 years.

Q urf?kéily; actuuily, waterfleod wag started as a

project, pilot project, in 1958?

A Yes, sir,
O Andgit's zone by stages progressively, towards the

south and there is an extension to the north as I understand it?
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- A Well, there's going to be one.
Q But it bas beecn a progressive flood, has it not?

A Yes, sir, ve have expahded the flood already through

the main body of the Bridges State lease with the exception of

i

B
-

the two sections that are remaining on the south end of the

B Ei} jease and the six additional injection wells that will be
{ff | placed on injection in cooperation with the Yates Unit and
{%i " the Gulf Lease, State "FE", lease.
”2 Q Thai is over a pefiod of 12 yearskibﬁ'baQQ had &
d  progressive fleod through this area?
! : A Yes, sir, progressive,>£5§t is, ﬁgéggﬁgndedrthe
; : ”']Qéig last tilérihMiééf., Thighis a little 1ess_th£:2three yeags'lator we
. %fﬁkg B are planning to éo - j v ‘
'1f& ; - ékg Q You estimate about fifteen more years on the southernf
; é;} portion during thﬁt period? Isn't it conceivable thatyit ‘
?i ’;§§ would be expanded to the south as depletion occurs, OF do you
T o think that the operators are going to leave the oil in the
r; grounds?
s ' A T don't know when it might be expanded on’to the
- south, I mean, that's farther south of the Bridges State
e jease. I haven't studied that reservoir down there well enough

to have an opinion whether it will ever need waterflood, really.

I don't know for sure whether you've got a good watcr drive
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affecting that or not. I know there is a marked difference
in the characteristic of production which seems to coincide

with the south line of the Bridges lease in there, as the

v

reports have been filed with the authorities,

1 e , MR. KELLAHIN: Thank you, Mr. Kelly.

?' | MR, NUTTER: Any other questions of Mr. Kelly?
o A _
;; You may pe excused, . - B

o ,.j , g (¥hereupon, the witness was>
B - o 7 excused.) |
’ R MR. NUTTER: Anything further,Mr; Sperling?

, L:E _ iR}'SPﬂkhixéé Not at this time. .A,,WW;;;fm;
ﬁ:j - ;T o riéfﬁuh ‘ : : o » AR E R R LSS »
S - PAUL ZEMAN
Af - R «';fz called as a witness, having 5een first duly‘siorh, was examined
; fi e f,% b | and testified s follows: |
; o - | | ' DIRECT EXAMINATION
SC BY MR. LOPEZ:

4 » | o Q Would you please state your naze,address and occupation?
- A I am Paul Zeman. I live in Midland, Texas., I work
. ~ for Hhrithon‘611HConpcny at the presenf. At the present time
I am District Reservoir Engineering Supervisor.
- MR. NUTTER: How do you spell your last name?
; THE WITNESS: Z-e-m-a-n,
Q (By Mr, Lopez) Have you ever before testified before
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this Commission?
A~ No, I have not,
Q Would yquagive the Commission a little run-down on

your educational background?

A Yes, sir. 1In 1953, I graduated with a Bachelor .of
Science in Peéfoleum Scilence from Marietta College, Ohio.
During that summer I waé employed with Buckeye Pipeline in
Ohio’beforé going to‘thé ﬁﬁi#erSify of Oklahoma to do graduate
work.’ In 1954; i was employed by‘ﬁaréthon Oil Company and was

sent to Hobbs, New Mexico, on a training program, - SRR

‘_I,staygd_f@rAa”ygéfm%oggiﬁg in the fieid, and affef
the  year, 1955;'! was transferred to Midland, Texas, as a
Reservoir Engineer. I have been in Midland, Texas, since 1955,
and have advanced to my present position as Reservoir Engineering

Supervisor, which I have held for the past thres years,

Q In your position as Engineering Supsrvisor, what
District -does that include?
A All tbe Permian Basin in Texas and New Mexico, I am

ragistared in the State of Texas and Oklahoma.
MR. LOPEZ: Are his qualifications acceptable?
MR, NUTTER: Yes, they are. Please proceed,
2 (By Mr. LOpez) Mr. Zeman, have you prepared some

exhibits in connection with the problem being discussed today?




(Whereupon, Marathon's Exhibits 1
through 8 marked for jdentification)

Q (ﬁy Mr. Lopez) I hand you what has been marked as
nnrathon's¥nxh1b1t !6.;1. Would you please identify this exhibit,
My, Zeman? o -

A This Bxhibit No. 1 1s a portion of the Vacuum rield.
It 1nc1udes the area under discussion for this hearing, this
case, The green 11ne, which you notice borders here, ancompasses

Iobil's State Bridges lease as defined 1n their Order 1244 thnt

'tney nad on Septe-ber 17, 1958. That same oéaér they 1n1t1.ted a

six-vell 1njection pilot waterflood in 3ection 14, and these.

‘ wells are colored in red.

Fron 1963 to 1967, they expanded this waterflood by

converting fourteen "~*e injection wells, wells to injection.
/

-These are coloved 1n orange and I believe they were done by

udninistrﬁ%ive approval hecause I couldn't find anything in

the orders.

‘n g6+, they had Order R-3318 remanding Order 3244

on September 12, 1967, where they proposed to convert ten wells
to injection. These wells are colored in purple, One of these
walls, Né. 52A of Section 27 in Township 17 South, Range 34 East,
they originally wanted to convert in '67 and didn't do it and

they are re-submitting that at this present hearing.
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In 1967, they requested that 127 be converted to an
injection well and.the present case, the expansion to the south,
includes the ones that are circled, that aren't filléd in, and
there is one well to be drilled, new well to be drilled in
"N" 26, 17,k34, and drilled for 1n3ection, and one well to
bemd;ili;;mih’“E" 25, 17, 34, and proposed to convert 13”other'
wells and these are all circled in brown tﬁéfé.k.ﬁ

Q@ Now, Mr, Zeman --

A Our acféaééﬁi§”éolored in yellow.

(a} —= now ai this point, I‘wou1d>like‘tu go into the
history of your production in your~acréage. We might as well .
subnif some more exhibits at this time. nI hand you Exhibit No. 2.

A Now part of Mobil's current expansi;m will be adjacent
to our State of New Mexico McAllister lease. They plan to drill
an injection to offset our No. 4 to the north and cOnverting
Well No. 25 to injection on the west side, Now all these --

I don't have any deep wells on this map, they are all San Andres
and ail wells that have produced San Andres, possibly bééﬁv
driiled deeper. All ot tnes;mwelis nave produced San Andres
oil,

We are the operators in the4State of New Mexico
McAllister Reservoir, four single completed San Andres wells and

the Exhibit that Owen has just given you shows an individual
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oil basis, a cunuidtive oil production as of May 1, 1970,

the Apfil production, 1970, and the latest production tgsta.:
These wells were completed, drilled and completed, in 1938 aﬁd
1939 and you notice the No. 1 well is still flowing. The othéra,
No. 3 and No. 4 are still top allowable welle. No. 2 is stil1l
giking qnite\a>bit of 01l and some water.

Q Atxthis;t;me,~we*hadrbetter infto§u§§ E§§4p;§”gpfwgiw»»7

Rather, not introducing -~ I believe this is connected with the

other?- .

A Basically, with the second exhibit. What I have shown

here from 1959 on 1s'the annual production for individual wells

“in our State McAllister lease and also on the top scale there

the annual water production. I'd like to go over these extibits
with you.

No. 1, you can see the production has gone up from
approximately 7500 barrels a year to roughly 27,000, absolutely
no water introduced in this well at all since it was drilled.

No. 2 is producing approximately 12,000 barrels a

. vaaw and we hava haman A anvnduiinns watar in 1085 ci1d4ohéd amaad
- e — - Py B R = R ] -~ — e me - — —_—— . = g v wewmew e as

priraap pr e pioy S e —

of water, and our major water got kicked up in '68 and '89
when we deepened all of our wells and I will get into that
a little later on.

Here again in Well No. 3 we have established a
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terrific kick in 1968 to '69 and our ﬁroduction is substaﬂfi;lly
high of 27,000 barrels a year, nofwater.

| | In No. 4, producing quite a bit of oil, 13,000,
gone up as high as 19,000 barrels roughly.‘

Q Mr, Zeman, do you bhave any opinion as to why the
production in these wells has been so successfﬁl, or apparently
successful?

A These wells, I say, were drilled in 1938 and 1939

and were completed on that open hole, it was common practice

'in those days, and I'd like to discuss some of the procedures

we have got to use to keep our production, maintain ou?
?roduction; up. »j - ST |

Q  This is Exhibit No. 4 -- this oné, I'm sorry, they
are not allrcblored, but that 6ne is, _

A What we have heré,as you know, is in. 1960-we found
some deeper pay in the Vacuum field. The original welle in
the Vacuum field were not logged, geologist sample logs, things
of that nature. I have taken our deep Blineberry-Glorieta duals,
they are twin wells, to our Vacuum wells that were drilled in
160, te have not been able To us govd ivgs. I Bave plotted
a cross-section here. The data is zero sub-sea basis and I have

the top of the San Andres shown and have the top of the Lovington

and base of the Lovington shown and the lLovington is a mipus
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750 feet. Now, I have superimposed, since 1hey are twin wells

- here, and elevation 1is basically flat 1n thu Vacuum area, 1 have

8uper1:posed our Grsyberg wells on the logs of these deeper tests
and there is not much variation between the tops. For example,
if you take the first one,‘No. 10 well, by using No. 10 and
superimposing No. 1, the top of tho San Andres in No. 10 is
minus 324 and the top of Nc.’ 1 is -1nus 332.

In other words, 1 is only eight foot low to No. 10.
If you go over here ia Well No. 8.;d11£erence is only three feet
80 we are basicaliy. sEmciically, even with these twin wells.

Yith these new logs, I would be able to evaluate the formation

under our State of New Mexico-McAllister lease and I bhave also

Ny Y 1]

tried to show here what we kave done ip our WOrk-over Pprogiss=.
As you noticed -~ let's take the one, ®o. 10, it's

¥ell No. 1, when this Well No. 1 was drilled, we set seven-inch

casing at 4083 on the botiom of the hole and the initial total

depth is 4,680 feet. ‘That was a considerable distance in open
hole interval there. In 1959, we drilled a well to a new total
Aamth of A7058 Wa drilled 25 feet deeper and I hope you can see
that on tﬁe cross-gection, We ran a four-and—a-half—inch liner,
we couldn't get it to the bottom, and we have the interval

shown in green there, open to production at the present ti-a.

1'd like to make some other statement on this
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Well No. 1. Prior to running this liner and wher this open
hole section was open, the well was put on pump in 1947,
Prior to dofng the work-over on the liner, our No., 1 well was

down to pumping 14 barrels of oil per day. After we ran the

“1imer and treated tke form, open hole section, you see there

we re-potentiéled the well fiowing 6§ barrels of cil and no
water in six hours, or for ; rate of 27C barrels of oil per
day on a half-inch choke, |

MR, NUTTER: When was this?

THE wmkﬁs: 1959, ‘

MR, NUTTER: That explains the first Ju-plin
production? -

THE WITRBSS: That
sllowable 1n.th;t, too.

Q (By r. Lopez) What is the advantage of running the
liper, in your esti-ut1§n?

A Iheh you ?un & liner here, I can coatrol your
reservoir. Ve Q&vé more options of what we can do, VWe can
selectively tost each interval. We can treat and know basically
thﬁf 6ur treatment is going into a certain interval and what
we are irying to do here, we are trying to establish an orderly
method of depleting our reservoii; We will go up the hole as

these thingz get depleted. Since 1959, we bave run liners in

‘j i -
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211 our wells and, i- you can see from our production curves,
our lease ie a pretty good lease. Maybe we can go back to this
cross-ssction a little . later on. “
Q I band you vhgt is -trked as Marathon's Exhibit No. 4,
¢ bolieve,”;- o
MR, EATCE: Pive,
Q (By Mr. Lopez) -- and would ask you to identify it.

A Exhibit No. 4?

2
e
]
®
3
-
“‘
L
g
Ly

MR. NUTTER
MR, LOPEZ:.  All right, I was mistaken. Aggg;w*»”*m

A Exhibit No. 5 is a cross-section AlA Prime, thai’

" goes from the north to the south, It starts in Nobil's Bridges

38, goes through their 36, goes through their 13 and 2ll of
the line goes through our deep test six for a better quality
log.

As is shown on this small cross-section, I bave hung
this, or used the datum here on top of the San Andres which is
not quite the same as I had on this first cross-section and
you can correlate the top of the Lovington Sand, the top of
the Lovington Sand and what I call correlation point one ana
point two. As previously stated by Mobil, there is two separate
upper San Andres and the lower San Andres and this ie pretty

common in the area and this Lovington Sand is common correlation

L_~—
<
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point.
: - I vant to use this exhibit to show continuity of these
zones from the north to the south and going over, Quj; from

our Mo. €, you can see the upper part that has porosity.

- » } These are sonicrlogs and sonic logs on the right-hand side, the
; R Gamma Ray Neutron and a Gu-a‘nay log on the left-hand side.
Lo ' . R
= . Efﬂ. You come over to Mobil's No. 13, this is a well that used to
;f“i i“i v produce from San Andres and moved it to Blineberry, stiil u-
s o A'Ek | Blineberry and producing 560 barrels a month. When they
; e produced this well from the San Andres the;w;ﬁot this upﬁer
' r ' section of San Andres with 320 quarts of mitro. If you look
. élz“ " at their log, the upper part of the San Andres, you will see
? § f;g besides the Gamma Ray, you will see a calipre log with a whole
i ?”5 ‘ size of approximately, I'd say, 20 inches and again, if you go
;E up to 36, I’m sure they shot that well with nitro because you
L%;* g ‘ see the calipre sticking up there.
2 - Now, with these being sonic logs you canmot use that
} ; part of the log for any evaluation of the porosity because you've

got a lot of cycle skipping and it is pretty well fractured up.
You can see partsof the porosity going across there and going
. down to the lower porosity interval, correlation points cne

and two. You can basically correlate from our six across

going north, although some of the porosity is getting kind of

-y
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erratic. There is some correlation there.

Q Rave you made another correlation?

A Yes, I have.

Q 1 hand you Marathon's Exhibit No. 6 and ;sk you if
you would identify that.

A This Exhibit No. 6 is Cross-Section B-B. ‘I't goes
from'Bridges State No, 27 through their old San Andres well,
=£431 producing, No. 35, through their No. 99 well which 15 &
deep test for quality log aad back into our ¥o. 8. Again, T
bave used the @atu-“of:the»gopwofmthe-San @ndreb,:top‘of'the
Lovingtun'Sandy, base of the Lovington Sunds,iand same correlation
point, one and two, for lcwer porosity. |

Tae ﬁo. 27 was drilled deeper and was a discovery weii
in the Vacuum-Blineberry Field well, Mobil discovered the
deeper pay.

No. 25 is a San Andres well, still producing. This
wvas a8 Gamme Ray Neutron Log which was iun quite a while back
and I have tried to show iith their 99 an interval stops up
thera, Wa didﬁ't have a large-scale log that didn't‘run a
detailed log above this 99, There is a definite correlation
between the 25 and 99, there should be because they are twin

walls,

On 25, it doesn't go deep enough to pick up the
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lower porosity. Going over to the right-hand side, to our
No. 6, you see this massive porosity 1htor7a1 in the lower
Sap Andres. We correlate that to 99. It looks about the same.
So Mobil should drill their 25 deeper and make an oil well.

Q boos your sfudy, especially rerlectodrin these two
1ast exhibits, show that there isB a sinilgrity in formation
between the iarathoa section and that where Mobil proposes to
extend its flood project?

A Pardon, now?

Q Does your study, especially re!leetgd by these two
1sst exhibits, indicate that there is a similarity in formation
between the Marathon section -—- _

A There is a continuity acroas. 1 was trying to get
one coming from the north and one coming fvom the west, That is
the difference between the A-A and the B Priie and --

Q@  jir. Zemam, I would like to ask you if you nave done
any studies on the pilot injection wells and the other wells,
water injection wells.
A Yes, I have.
é Done by Mobil toward the norin?

A I have. I would like to say now Hobil plans to drill

this well, this north offset down to 4700 feet which would pick

up both the upper and lower San Andres. Now we have the upper
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casBe, We're working on the lower part now. At some future date

we hope to go up there and stimulite this. VWe have new

//i

techniques, selectively perforate, and I think we can do some
good, Now I don't know what they plan on doing with 25,
I think théj plan drilling deeper and openm hole, that is my
understanding, deeper to pick up this lower porosity and complete
;n open hoie. |

| MR, NﬂTTﬁR: My, Zeman, when Mr. McAdam was discussing
with Xr, Xelly, during hie direct teatiloni and croes examinoation,
what he was referzing ‘to was tie lower porosity, mentions the -
lower porosity.

THE WITNESS: That's right.

‘MR, NUTTER: What did you finrally decide he was
taliking iﬁoui?~

'THE WITNESS: My interpretation --

MR, NUTTER: The area point between correlation points
one and two on your exhibit?

THE WITKESS: That's right.

‘MR, NUTTER. So that im the lower porosity he is
talking about here and that they are flooding and these are
between 1 and 2 on yours?

THE WITNESS: That's right. They are going to drill

25 deeper to get to that point,
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MR, NUTTER: That 25 doesn't reach that deep?

THE WITNESS: That's my understanding of that 1log.

Now, they propose to put water into thic well that they are

going to drill and convert this 25, No. 25, to an injection
well and oﬁg of the problems I envision that when they start
putting_yat;r in thgre. it's going to start pushing water onu
our acreage a@d a good possiﬁility, in my opinion, that could
be water puf én:géii;gfg;;éf“““”"“"“*"ﬂ

‘Q (By Mr. Lopez) You have done studies; Mr. Zeman,

of the water injections from iobil towards the north and I

[l -

}

and
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ntroduce those. I

hand you Marathon's Exhibits No. 7 and No, 8 and ask you

to idcatify them.

A We are producing oil down here, top allowable, it
would b§ detinitali our .position now that we canﬁé¢ convert
any wells to the injection to cooperate with Mohbil. We have
been asked and this is our reason for top allowable wells.
I think that's pretty appargnt. Now, if they dril) this well
aﬁd‘convert fhis 25, 1 believe they are going to put water in uhe
lower porosity and we won't have. the advantage of producing thén’A
upper porosity because it's behind pipe right now and the
Commission doesn't recognize the upper and lower as separate

reservoirs.
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Since two are on top allowable, we wouldn‘t get any
benefit at <he bresent time, There is a good possibility whils

we are produciﬁg the lower zone and they are flooding the

upper zone when our time cones'to go up and perforate we'll be

full of water. The oil will have migrated past our wells.

Q Do you have any knowledge of how lomg you project your
wells to be prdducing as they are now?

A1 think two or three of our wells, two or three at
the present 1ntérva1 for top allowable, at least three years and
asguming nornal decline of 15%, another ten to twelve years on
thut with the option to go and do a Iiner program,

Now, if they start putting water, cne of the things
that can 1ntrigue me is how fast will this water move in here
from the 1nject;on well into our lease. 1 really don't know
80 I thought -- we11, they've had some experience in their

State Bridges flood tc the north and I have tried in these

4two last exhibifs to observe the performance of some cf thel

selected wells fo the north and they include someé of the pilo?.
area and some of the additions coning to the south,.
Q These wells you bave selected is if a basic cross-

section of their area, will it give you a fair indication of

what results will be, in your opinion?

A Yes, sir, in my opinion. I have 13 producing wells
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in one booklet here, not lgbéled, and fourteen ipjection wells.
Now you potice on your copy that I have made & correction on
the injection wells and I would like to get imto that.

There 18 8 typographical error and if you jook at the scale

on the left-hand side, annual water injected barrels, that
should be raised to another tenth power. in other words,

instead of 10,000, jt should be 100,000, and instead of 50,000

1+ should pe 500,000, I have t¥ied to do that with a pencil

‘apd initial esch sheet, 2 typcgraphical error,“fbf”iﬁjsctieg

go back to the producers ndw -- let's l1oo0k at

ihe first one, for example. This is Well Xo. 8 and is a

 producisg w°11 1ocated in "J%, 23, 17, 34, if you can f£ind that.

Q If‘you go~back to Exhibit No. 1, ¥OU will find where
the wells are jocated?
A If you jook at this first.
MR. SPERLING: { was trying to see, in "3", where?
THE WITNESS: vy, 23, lf, 34, and 1t is a new well,
pot one of the old pilots. 1f you 100k there from '59 to ' 67,
168, our pormal decline, stripper stage, and they did get 2
kick in '69 although they made approximately 7,000 varrels ofn

oil. It had a preak-through the sameé year, making about 15,000

parrels of water.
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Let's go to No. 10, "F" 23,17; that is still in
Section 23 there, yeé. It's the northwest well to No. 8.

You can see here that they got an initial break-through in

1963 and they're kicking production on the bottom curve

there is not too nominal untii’they'Start puttihg more water

in the ground, and will havé to go tb inJectioh‘wells to ség
this and when they did get a kick from oil, around 8,000 to
i&;éﬁo barrels a year, their water break-through and produdtion,
yop!ggg_geefi{is off the scale. »A?d here 1is onq»in ¥ell No. 23

and "L" 24, 17, 34. That is in the section to the east. Now

s surrounded Dy Feiztively new injection wells

e

and although they get a kick, immediate response, they also

(4]

get an immediate responss ¢

I bave tried to do this, I don't think it is important

enough to go through each well, but you can tﬁunb through here,
some wells are all right and some wells have had quite a bit
of break-through.

Take for example now, Well No. 67 in "L" 14, 17, 34,
that well is an offset to the original pilot.and you can see
that he didn't get too much of a resbéhse,'produCtion—wise
annually., The best they could do for '59 to '63 was about
550¢ bharrels a year and then they must have kicked up the

water injection because they got an increase in oil, but
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immediate break-through owa;ter., You can see the rate's up
annually.

I would like to go to these injection wells and in
here, this curve, with out injections, the curve on the left
reflects the annual water injected and the curve on the top of
the scale on the right shows the injection pressure and, take
the first one for example, No. 2, this is the southkwell in
the original ‘pilot. They got most of their water high, from
35e;doo‘barréls vhen thay have g_éten,pressure of about 2300
‘pounds.

Now, if we can look at Well 55 to the south, on this

here. Go back to the producing wells —- 55 == in '67, on
injection No. 2 well, they put in‘approximételyA3555060’barrels
of water and‘that same year, '64, they produced --
| MR. NUTTER: 1In '64, not '67?
THE WITNESS: We are loocking -~
MR. NUTTER: You're on injection well No. 2?
THE WITNESS: That's right, in Well ~-- the south
offset from 55,
MR; NbTTﬁﬁ: Right.
Q (By Mr. Lopez) In the year '64, you're right.
A As I say again, they put 355,000 barrels of water

and their highest rate in 1964 in the south offset immediately
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in '64, produced approximately 50,000 barrels that year while

only making roughly 7,000 barrels of oil, so your water cut is
pretty darn high. ' |
You can go through these and see this trend. What I

am saying, when they have injection water, they have a break-~

th¥ough witﬁin a year or two, Thgtis1pretty fast,

,Q l§;'Zenan; if their.application to dr111>£ﬁ§ir,
proposed 1njéction wéll, which is an offset to Marathon's Well
No. 4, and f#eir conversion of Well No. 25 which also appears
to be an offéet to Marifﬁbn'skWell No; 4, is it &oﬁén;binisﬁir
that if thei‘do their, their applicaticn is granted in these
instances, there would be initial break-through of water info

your area which would substantially harm your interest?

A In my opinion, based on what I see of the flood to the

north, there is a gocd possibility we would have promature
break~throug3, possibly killing our flowing well, possibly

putting water into our pumping well, whick would reduce our

. capacity.

In addition, some of the zvnés not open now because
they are behind our lines but at a later date when we try to
recomplete there, they p:obably would be full of water,

Q Now, as you recall, Nr. Kelly on Redirect, discussed

reservolrs which he estimated to exist in Mobil's Section 26 in




the south part betweon Marathon's Wells 29,’35, 15 and 26,
Have you made any studies and can.you gstinate the reservoirs
that exists in your area of operation?

A In relation to the reservoirs under our aéreage, if
I may refer you back to that small cross-section of the colored
line, tfied to color it up, in addition to showing the pay
here I have done a little qualitative work on attempting to
tind:the reservee under our acreage, As you note, there is
some COloredrred coloring in the Upper’San Andres and in the
Lower, Tﬁey also sﬁow some pordéity scale, I have used a
cutoff péfoéity éf 3% all the way up, coloring stops at 3%,
fhe porosity scale goes up to 20,

You can kind of get a relative idea of what porosity
looks like and if you look on the Gamma Ray side you will notice
the lower section and the upper, the section is relatively clean,
I have estimated that the in-place oll under our acreage is
9.7 million barrels, We, Marathon; have produced approximately
1.8 million barrels to date on these four wells for a recovery
-factor of 18.4%.
| If it is a solutlion-type gas reservé, we have produced
18%. That's pretty gcod for a solution gas reservoir. It's

obviously, with our top allowable, we are going to produce a

lot more than 18%.
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MR, NUTTER: You had 9.3 million coriginal oil on
flood? ) |

THE WITNESS: 9.7 million;

MR, NUTTER: And you have produced to date 1,87

THE WITNESS: 1.8,‘rough1y 1.79, as of the first of

‘the year and our leases are still pretty good. I estimated

that this, I think, can be a conservative estimate, a recovery
of 25% since we have produced 15%, this might be a conservative

estimate because we n;gpt have gravity drainage and other .

mechanism that will benefit us, If this is the case, this ~

18 640,000 barrels of primary reserve left under our lease

and if at some distant date we assume that this production will .

ﬁavé to go down from where 1t is right now, from the zones it

is producing from right now, at a rate of 15% out of the 638,000

barrels, approximately 465,000 barrels will be produced during

 the declining period. Therefore, we'd have 174,000 produced

on a current rate., We still have top al;owable of about 3 years.,
Q (By Mr. Lopez) Now, I will direct your attention to

another question, Is it your opinion that there is a substantial

poséibility»if Mobil's appiiéﬁtion to extend its wateriivod

project is permitted, since you do not have a back-up

to your quarter section, that there will be a substantialv

amount of oil irretrdievably lost?
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A  Yes, sir, it is my opinicen.

Q Is there any way there could'be akfufther expansion
of this waterflood proJeét to the south at this timé?

A We can't do anything on our lease. We have got 15
years primary produétion, 600,000 barrels beforeAwe think of
2 secondary.

Q And therefore, you could not agree to the proposed
e ' cobperation with Mobil because you are not even close —-

A ¥e are not ready for flcod. I think the ovidence
,§¢,”M>,__, . shown here‘shows the quality of our acreage.

MR, LOPEZ: I BQQé’no furfﬁérSQueéiioné. , - | o
MR, NUTTER: Any quastions of Mr, Zeman?

a MR, LdPEZ: I forgot to offer my exhibits into

| o evidence. i

ié MR, NUTTER: Hhratppn's Exhibits 1 through 8 will
o e be admitted in evidence, =

(Whereupon, .arathon's Exhibits
R s 1 through 8 offered and admitted
* ' in evidence.)

4 CRCSS EXAMINATION

BY MR, SPERLING:

- Q Do you have any measured bottom hole pressures in

your wells?

A Yes, sir. The No., 1 well last year, tue Commission

took & bottom hole pressure and it was seven hundred and some
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pounds, I think 751 - do yéu have that list - a little over
seven hundred‘poundé. |

Q That's the only well where you had a break made?

A There 1is pnly seven wells taking pressure in the
Vacuum Field and these, I'm sure, are 7lowing wells to the
south bécauSe to take a bottom hole pressure on these pumping
wells would be‘pretty expenéive, you'd ﬁavétto Just pull your
rods and pump. Eveéy year théy have cut th? number of bottom
hole pressures they have taken, -
| Q Mr, Zenan; if you feél as youbappérently do; that the
continuityvcf the-SénAAﬁdf357£séas you have explained it here,
why is it that‘Kobii‘s wells aren't as good as yours?

A No. 13 jig a San Andrés well and I don't know what
the cnﬁulative prqdﬁction is on that. They shot that well in
the upper section, %herebf limiting whatitﬁey could do to that
well, and if you caﬁ run a liner in there, but there is a pretty
good sized hole in;there and wﬁile that well was shut in and
we want during thaﬁ time, increment period, ran a liner and
éelectively perforated and treated these wells and maintained
our produéiidﬁ. | : |

Q Well, do I understand that none of the four Marathon
wells were open hole completions?

A They were originally all open hole completions, The

No. 1 well, with production down to 19 barrels a day before we
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ran ‘the liher. All our wells before we ran liners, production

~decreased to 20 barrels a day and we figured we could 1nérease

production by running a liner and selectively treating hecause
on original completions they gave it a little acid,

Q Were any of the four Marathon wollé éonple&ed naturally
initiélly, that is, without treatment of any kiad, shocting?

A Our No. 1 Well flowed naturally 51 barrels an hour.

Q Was that well subsequently shot?

A ‘No, our holes were 1u good condition before we ran
a liner, otherwise, if we shot them we couldn'thrun a liner.

Q Well, that suggests to me that #t least the conclusion
of extreme negligence on Hobil's part in éhobfing walls iirfhe
first place, is that your conclusion? |

MR. LOPEZ: That is a legal conclﬁsion. I believe,

MR. SPERLING: No, it isn't, it's an engineerirg
conclusion.

THE WITNESS: It is my opinion that they ruined their
wells; not all of them., I am looking at some of the.,)jpre 1088.

0 Now. do you think that if MNobil had a 51 bgrrel well
naturally that they would have shot it? -

A No, sir, they skot theirs and their well came in

flowing 320 barrels a day, one of them. 1It's on the cross-

section,
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Q Do you have available any decline curves on your

wells?-
A No, sir, our lease is going straight across.

Q Which well was it that flowed three hundred some
barrels initially?. .
A  Let'e look at some wells in these cross-sectioans,

if somebody is interested. Let's loo0k at cross-section A-A

' Prime. Their well No. 36 up there in "D", that well was

completed 7-9-59 and it flowed natural 376 barrels of oil per
day. n

Let's take a look at another one, No. 13 here, off-
setting off tc the north, cross-section A, that's the one
that they usad 320 quarts of nitrd. They used 5,000 gallons

of acid, too, and they placed their nitro opposite 4390 to

4550 and the test shown here is 110 barrels per day in 24 hours.

Now, we can go over to this cross-section B~-B Prime,

Let's stay on cross-section A-A and we'll get that '58 well

there, That's a Glorieta test. That was drilled deeper to the

Glorieta test. The ofigigal'completion in 4-1-40, they shot
that with 380 quarts from about 4478 to 4600, I don't know if
that's shown up on the calipre log there, They had initial
potential flow of 288 barrels per day, initial flow,

I will go to cross-section B-B, No. 27, which is

the discovery well in the Blineberry, was originally a San Andres
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wal, and that was completed in 4-27-39 gnd that was shot with
240 quarts from 4430 to 4450 and flowed 464 and Mobil's No. 25
which is in Section 26 tﬁere, on the cross-sectioh, it had a
natural flow of 140 barrels per day. That well was completed
in 2-26-39. It's not a No. 99, that's a deep test. That's it,
basicelly, Mobil's wells on these two cross-sections.

MR, SPERLING: That's all I bave, Mr. Nutter.

'CROSS EXAMINATION ~

u
'él
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Q Mr, Zozmsn, whai is Haratuon's

opposed to any flooding by Mobil in thisiaééa; or what?
| A | No, 1 éon't believe that is the case. We would,

and I think Continental will concur with us, that we are not
opposed to Mobil waterflooding. We would like to, due to ??*V
our lease, quality of our lease, to possibly put in a buffer |
zone of one row of wells, keep your injection wells one row
up.

Q It's obvious you are not ready for flooding, if you
want to call waferflooding a secondary recovery --

A  That's right.

Q -- and by the Commission's definition, you certainly
wouldn't qualify,.

A We couldn't convert waterflooding.
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Q That would refer to -s1ntenanco but notﬂ:aterflbdding?

A That's right.

Q What you are thinking of is at least one row of
producing wells without any injection wells. ‘Do you thiﬁkr

that~;njection wells that were maintained at a minimum of

‘two locations away would have any detrimental effect on

production from your lease?
A It would give us a 1ittle more time to produce our

wells, I think. The 1ikelihood of us watering out would be

ainimized.

Q Do you know what the status of Texaco "Q" leass iz,
to the east of you?
A The "Q" lease. "Q" lease, Well No. 1, and I am

referring to the March production figures, ¥ell No. 1 pumped

73 barrels of oil per day, 7.6 barrels of water per day for a

water cut of 9.4. Their wQ" No. 2 pumped 73 barrels of oil,
7.6 barrels of water per daj for9.4 water cut,

Q Those are the exact same figures?

A

¢ think they just proportioned it out.

2

what is No. 37
A They pumped 24.3 barrels a day and no water,
Q And these tests that you gave us on your Exhibit No. 2

are the latest tesis that you have run?




P |

Lo

-~

ferd

—_—

<
FEN
H

-84

A That's right, yes, the latest tests --
Q One made 37, the other one made 38, No. 3 made
81 and No. 4 made 68.
MR, NUTTER: Are there &ny other questions of Mr.
Zeman? You may be excused. ' |
| f(lbéreupon, th§ witness was excused.,)
MR. NUTTER: Do y@%have umm else, Mr. Lopex?
MR, LOPEZ: No, I dgn't. 1 would like to make a
brief statezsnt at the end 1f%l deem it necessary.
MR, ﬂUTTER:  lf.xeilaiin;Aiéféviéﬁgéinﬁ"té present
any testimony? |
MR. KELLAHIN: A short vitneﬁs.

s % s s &k %X

VICTOR LYON

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

DIRECT EXAMINATION

BY MR, KELLAHIN:

E would pou stata your pame. please?

A vVictor T. Lyon.

Q By whom are you employed and what position, Mr. Lyon?
A Continental Oil Cénpany Conservation Coordinator in

Hobbs Division Office.
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Q Have you testified before the 0il Commission, and -
made your qualifications as an eogineef a2 matter of record?
A Yes, I have.

MR, KELLAHIN: Are the witness's qualifications

_~acccatable?

NUTTEB- Yes, they are.

Q (By Mr. tollahin) Are you familisr with the applica—

'tion‘prosently betore the COInission. aod ‘have yon heard the

testimony that has been presented up to the present time in
this Case?

A Yes, Bi®F. S

Q  In conmection with this application, is Contimental
o1l Co-pnny an offset operator to the proposed expansion of this
waterflood, and if so, where?

A ¥e are an offset operator to the proposed expansion

as our State H 33 jease adjoins the Bridges Siate lease to the

“gouth, Our lease consists of the northeast quarter and the

east half of the porthwest quarter of Section 35 in the szme

area.

¥n )

17 South, Range»34 East?

A Right.

Q would you discuss briefly the situation as to your

producing wells, what their production is and what thelr present
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situation 1is? \

A Yes, sir, we have six wells which are completed in the
Grayberg San Andres on our State H 238 1e§se, No. 1 which is
located in Unit "I", last test of this was in February, 25
barrels of oil, 4 barrels of water per day. )

" No. 2, which 1s located in Unit "A", tested 60 barrels
of oil, no water per day.

No. 3, which is in Unit "B", tested 31 barrels of
oil,»no water.

_ Well No. 4, which is in Unit "F" is shut in.:! Its last

test was in December of '69 when it produced no oil, 15 harrels

of water.

Well No. 5 in Unit nev . 1ast tested 27 varrels of oil, -

" no water.

Well ﬁo. 6 in Unit "C" tested 12 barrels of oil, 2
barrels of water.
1 believe that this is average, of 26 barrels of oil,
one barrel of water per day per well.
Q Would you consider this lease at an advanced stage of
depletion’
A No, I wouldn't.
Q Would you consider 1t ready at this point, as 8 reservoir

engineer, would you consider this lease ready for waterflooding?
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A No, not only from the basis of its current production,
but because of some re-adialkpossibilitios ihich we feel exist
on our lease, | |

Q@  Mow, in comnestion with the remedial possibilities,
would you state to the Conniasion what you do . propose to do
with these wells?

A 'e’have recently éiven some studies to the work that
liratﬁon did on State-McAllister lease and believe we have
very good possibilities of developing the same zone on our

leasc which if anywhere near as succesaful ‘gs

w
: ﬂ.’

progra-, should bring our wells up to or close to top allowable

‘production.

Q Would you propo.e\to'fori‘a similar recompletion by
running a liner as Marathon: did or some sinilar operation?

A Our initial evaluation test is proposed to be performed , o +
in Well No. 10 which is a twin well to 5. This is = slant-holed |
dual conplétion in the Glorieta and Blineberry. The Blineberry |
is not commercially productive. VW¥e propose to plug off the
pérforatioms in that well and use the casing to perforato and
evaluate the lower Zone in that well. |

Q Now, how are yocur other wells completed in the Grayburg

and San Andres?

A They have large open hole sections, P
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Q Were any of them stinulated by ghooting or axerciser?

A Well, there were none shot. Ome well was treated with

indicntes,the others vere_not sti:ulated, not on-inttisl
olplotton.
Q in your opinion, would thos8® wells lend‘the-selves

to reco-mmetion as was done DY Iarathon?

A Yes 1 think very definitely.“

Q Now, you heard Mr. Kelly testify as to Mobil's

_offer to enter into & 1and agree-ent. did you not?

Q

A Yes, ;e aid.

Q Are you familiar with that?

A Somevbat.

Q For what reason did Continental decline to enter into

the’agreenent?

A There are two reasons. iIn the £irst place, they asked

that we convert our No. 2 well jnto ap injection well a8 our

No. 6. No. 2 18 a 60 parrel per day well. Ko. 6 18 ® 12 barrel

per day well and we were a little reluctant 10 ccnvert a 60

parrel well to injection. There was another reason. In every

pattern short of the

watorfiood where you gtop your waterflood
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boundaries of the pool, there is a loss of efficiency beczuse

811 of the‘producing vells are not completely enclosed by

injectors and it's highly desirable, of course, to hive all

wolls,'oil welis; backed up. ButAwhen all leases are not ready

to be stimulated by water injection, these patterns have got to

stop somevhere and we are réiuctantéto place our wells on }njection

or our lease on injection, without a backup from the other side.
The other side happehs toébe Phillip's Hﬁle lease

and those we11§ are essentially top allowable and certainly

they are not interested in converting any of their wells to

injection.

Q Then if Continental iere to enter into a land agreement

"and put their wells on injection, would they'rihd themsolves

then in the same position Mobil finds itself in now, without
a back-up to the south?

A Yes, sir, that is very true.

Q What remedy do you propose for Mobil which would
adeauately protect Continental in this case?

A In order to give us time to evaluate our reserves
by the prbposed recoipletion projecti and to let our wells
decline a little bit further, we would like for them to refrain
from injecting water in wells which directly offset our lease.

Q That would be No. 29 and No. 15 and tha proposed well
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on the lease lines, practiéallykon the lease lines, is that

correct?
A Yes, sir,
Q In your qpinion, and haséd on the evidence you have

heard here today, ydu‘feel water would encroach o§‘Cont1nontu1'I
lease if'this application of Mobil's is approved?
< A ~I'tﬁink that the likelihood is so great it is a
virtual certainty, ,
| Q Wduld'that result'i$ a loss to Continental 01l
cd.p'ny?mwﬂw“:_.
A We feel that the encroachment of nier into our
wells will certainly 1ift our lifting cost, certainly a
possibility that could change fluid saturation to the extenmt
that future waterflooding on our lease would Se impaired,
| Q Would it move o1l past your wells which would not be
ultimately recovered by you?
A 1 don't know.
Q You say it would increase your 1lifting cost, Do you
have any sali water disposal probicas iia this arsa?
A We produced very little water, We do have a facility
for disposing of prdduced water but it still represents some

expense, not only in lifting, but also in separating and

disposal,
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Q If water did encroach on Continental's lease that
wbﬁld be in econonmic lose to Continental, would it not?

A Yés, and I think also that it would certainly place
oﬁr re,nining reserves, ﬁo some degree, in jeopardy, the fact
- < , | that outside water has beer introduced into our wells.
éﬁj ~ : Q Now, would you sum up the position of Continental
,\011 Co-pany in regard to this appli»ation?
- . A I have a statement here which sun-ariies pretty
well our position on this. Unfortunmately, it frequently occurs

ey

that all properties in aireéervoir”dﬁlnot decline in production

-2y

;'é» af‘a upiform rate, 'un“e one operator's property may be

i =

éssentiully depleted snother's may still be in a fiush or

&
P T

sdbii—{lush stage of prddﬁction. ‘When this occurs, it becomes

B i , ﬁecessary for fhe»one operator to institute secondary recovery
;; | §p;rations while the othéryis still operating profitably cn
S ~ primary production. It is recognized that in waterflooding,

4 . dnbalanced floods where there is no back-up, frequently results
B in a loss of efficiency and a loss of recoverable reserves.

Continental Oil Company in this instance, finds iiseii
- in the position of being unable to cooperate in a waterflood
project because one, its production is stiii at a fairly high

rate with one well producing as high as 60 barrels per day.,

recause the offset operator on the opposite side of our lease
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has top allowable productiocn and cannot furnish a back-uprtqu
" our injection pattern,
- ~ : . Furthermore, recent developments indicate the

o , ' ' probability that initial reserves are avzilable on our lease

5 j
-,

-by deepening of existing wells or plugging back of wells 1n

| ,} 'deeper horizons. It is our position that the placing on
F;; ;e- ;.Hﬁﬁiﬂ o | 1njectioh.of offset wells will create waste and impair our
| 7"5 : . correlative rights in that, one,yinjecied water will probably
f; channel to our Qéils, increasing the volume of water to bs
;J lifted and possibly drowning p?cducing zones and, two, the
r f‘ flﬁidrcgﬁtéﬁf éﬁisnr léiéé"ﬁiiiﬁﬁéWﬁistQ;tad such that
: EZ: ‘ secondary recovef§ operatigns, when conducted on our lease,
if;: 3‘;»‘i 2;4 j will be less efficient thun“they otherwise would be.
. ﬂi;; f Conéeqﬁently,,Continental 011 Cénpany must respoctfully
S ; request that no injection well be located within less than 1650
:éf‘ ~ﬁ‘1 feet from our lease l’ne at the present time, and until such
i | time as a cooperative project which will protect the rights of
;: 211 parties can be>1nitiated.
e - MR, KELLAHIN: Thatfg all we have, Mr, Nutter.
- ”‘ CROSSVEXAHINATION
- BY MR, NUTTER:

Q Mr, Lyon, would you go very quicklythrough the latest

tests which you have on that San Andres well, please?
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A No. 1, 25 oil, 4 water per day; No., 2. 60 oil, no
wvater; No. 3, 31 oil, no‘wnter; No. 4, shut in; No. 5, 27 oil,
no water; No. 6, 12 oil, Z/i;ter.

Q Why is the No. 4 shut in?

A It stopped producing oil.

dv Did it bave & pump on it?
\ ;

I don't know —— yes, it did have a co-pump installed

Q When‘was it shut in?
A December cf '69, was the date on these tests,
g;ﬂrvxi!;te, Sﬁéut February 24th, - o
Q  This would be in February of 19707
A Yes, sir. | o
MR, NUTTER: Any rurth;t questions of Mr. Lyon?
MR. SPERLING: I have a couple of questions.

CROSS EXAMINATION

BY MR. SPERLING:

Q Mr. Lyon, do you think that the injection of water

as proposed by Mobil would result in stimulation and increased

production of oil and possible water, as to your Wells 3 and 8?7 |

A Yes, I think that you will probably create an oil bank

and that we may receive some slight stimulation from it.

Q When do you expect to conduct this remedial work?

VLY W ST
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B A I have an A P E in my posséession here which was
| sapproved Msy 18th, the work is scheduleq to bogiﬁ; I believe,
| T ' within the next week, | | ) | o
i ; Q And how long woﬁld.it be befor&lyou would be able to
2 o ) mke an evaluation as a result of that remedial work, th;
;  ? _.suceosﬁ of 1t?
%; J:: | ‘A | In>this particular well, we shouldihave the results
: § probably within 30 days. |
: : Q  And as you mentioned, the particular well, I didu't i
; . understand which well it was you are geing to conduci‘€$§2;$s' 1 . ¢(d§
| A Well No, 10, twin well to No. 5. . o
;,‘ %ag | Q Do you expect to undertake any re-ediai work with
L ) ,. , _ reference to Wells 2, 3 and 67
F 3 _; A If No. 10 is successful, I believe that wells on all
E{;,' 'Aﬁ of the other five re-nining locations, there is a very good
;l.ql  4 possibility.
i ;E Q You mentioned that the increased volume of water which
- _you woﬁid anticipate having to handle as a result of injection
- by Mobil wouidrinéreasé your costé. bo you think those costs
_ would exceed the additional recovery in oil?
A Well, X don't know how long our oil production would
- be stimulated. Some of the results I have seen from laratho£'s
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work indicates that ve‘night have a .very short stimulation with
a long period of substantial water.
I night po;nt out, Mr. Sperling, that i we thought

we were going to benefit from your flood, I don't believe we

'Q  When were‘;onr wells drilled?

A About 1938 |

:Q was that substantially before the wells operated by
Mobil, offsetting pe?ticulnrly the 26 well, was drilled, do
you know? f ; | | |

A X don'ﬁvko%v;

Q -1 wan wondering if‘ihéy wers arilled -ﬂnroxinately
the same time and 11 you would explain Mobil's wells being 1n
a more advanced stage of depletion than yours.

A I haven't studied anything other than our lease and
I have not studied ?hgt a great deal, and ¥ couldn't give you
an intelligent answéf. I am sure there is a reason for it, but
I don't know what ii‘is.’

Q Have you made any study to deteraine whether or not
the lobil 26 well 1s producing fron the same interval as say,
your No. 3 well?

A Would yoﬁ repeat that, pleasae?

Q Have you;made any investigation as to whether or not
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studied your}econonics.>

between your lease line and the nearest injection well?

97

 the Mobil 26 well is producing from the same zone as vour No.

3 Well, or your No, 6 Well?

A I have given a very brief review of the general wells

‘in this area and they are all producing from substantial intervals
in the San Andres and I am confident there is a considerable

.over-lap between the completion ir No. € and all of our wells,

'Q  Would you have an opinion, Mr. Lyon, as to whether the

proposed expansion could be carried on economically at all,

»711 the interval that you suggest, the buffer there, were adopted?

A I have not made this studyrééd I have an opinion based

on very little information. I think that Mobil would substantially

7i-mrové their posifion as far as piaéing this property under
waterflood by expanding to the wells which would be available

“even by leaving off the buffer zone, but, as I say, I have not

Q I think your suggestion was in your statement, that

there be a buffer zone of some 1660 feet or something like that

A 1650 feet.
MR, NUTTER: That is one thing I wanted to clarify,
Did you mean 1850 feet from an injection well to your producing

well, or to your lease line?

THE WITNESR: To our lease line,
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MR, NUTTER: Excuse me, Mr, Sperling.
Q  (By Mr. Sperling) VWell that suggestion would eliminate
two tiers of propos;d injection wells in the expanded ares,
would it not?
A I don't believe so. We would not bave any objections
to your placing No. 35 or 48 on injection. This would be

standard location in the second row of proratidh»nnits away

from our- lease,

Q So in éffect, that suggests the eiimination of ;he
propasad four injection wells shown, that would be 15, the 29
and the 42, and the proposed well to Qe'drilled?

A  No.

Q ' FNot 42?2

A Not 42, This is somebody else's business.

| MR, NUTTER: I think Mr. Kelly testified Texacc was
operating a flood over there?
THE WITNESS: Yes, sir,
MR, SPERLING: That's all I have.
!R,TNUTTERg Any further questions of Mr, Lyon? You

may be excused,

(Whereupon, witness was excured.)

MR, XELLAHIN: Thank you,

MR, NUTTER: Does anyone wish to present any testimony?




’: Ve 1111 call .for. su;e-ents now.
} MR. SPERLING: I would like to offer some rebutfal
‘_ - testimony.
- MR. NUTTER: O. K. i |
“ ’ ‘ | MR. SPERLING: If you would care to recess at fhia*
; ' “ time, we might be better able to get along faster. A
_: T MR, 'Nl!'l'l'ER: That's a very good idea -- 15 ninutes.
kS | : (iherenpon , & 15-nimxte recess
) was taken.)
= = ‘ | WR. NUTTER; The hearing will come to. order. MNr.
B Sperling, do you have yonr vitness? |
j $ 50 %% %E #
t called as & witness, having been prei‘?rﬁsly duly svorii, n-
RREE y examined and testified as follows: |
| - | (Whereupon, Mobil's Exhibits 6
Lo ' through 11 marked for 1dentificatiol
- | REDIRECT EXAMINATION
- BY un.,spEnthG:
Q Mr Kelly, you are the same Pat Kelly that testified
*"' previously for Mobil?

A Yes, sir.
'@ You are st111 under oath?

- A Yes, sir.
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Q  Mr. Kelly, would you refer to what has been re-marked
for rebuttal purposes a8 Mobil's Exhibit No. 6 and indicate
what that is?

A - Exhibit 6 is & copy of the same plat that we bad

orféred as Exhibit 2 without the colors on it. It 18 submitted

for the purpose of showing four 108 cross-sections jdentified

as A-A Prime, B-B Prime, C=C prime and D-D Prime.

Q uw :c"1d you please re;er to what i4s marked =-

A Those are the only two copies of that pnrticular
plat. We have the lines of Section R shown on the cross—gections
themselves, ﬁut the #éule ijs distorted. it is hard to read
we1l numbers off of it.

Q 1?2 you will refer to what has been marked as Exhibit
7, Mobil's, identify that, please?

A Exhibit 7 is & log cross-section of A-A Prina which
extends in an east-west direction across the north end of the
pridges State jease. It extends fronm Bridges State Well No. 87
on the west to No. 88 on the east.

mhin cectlon is submitted for the purpose of jdentifying
what 1 have veferred to earlier as the high porosity or high
perneability zone that occurs within the body of the San Andres

pay irn the nortb end of the £ield, It can be seen from this

section that the porosity or log porosity in that interval
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is quite a lot higher than the rocks immediately adjacent to it.
Q  Now, refer to Exhibit 8, please,

. o A Exhibit 8 is a package of core amalysis 1n?o£-ution

on four wells, on four of the wells that are contained within

beed

the cross-section identified as A-A Prime. Those four wells

7 - are No, 87, 79, 78 and 88. The interval that is colired om

- Section A-A Prime, denoting the high permeability zome, have

B . S :

o been correlated with the core analysis 1ﬁfornation5gnd can be’
sean in each of these %abulations of core data that that

8 e B T ~-interval has much higher permeability and permeability of rocks

L above and below, For oxample; in Well No. 87, the permeability

gous to one twenty-five millidarces in that 1nterva1, has

; = concentrated with eight millidarces bolow and one half millidarces
R ‘ %5 above, In Well 79, the permeability intorval goes to 406
ﬁu.v i ; millidarces as concentfated with 9.2 millidarces above and 5.8
%ijf R | immedintely below.
= "' o In Well No. 78, the permeability of the high porosity
k : interval goes to 956 millidarces compared with 20 above and 5
below., It is the order of 900 to-1000 millidarces in Well No.
- | 88 coapafed with 16 below and 35 above and, of course., there
B are étreaks running down to less than one-tenth,
1 submit these to show that within that interval that
- I call a high permeability interval that there is a substantial
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difference in the quality of the rock or character of the rock.
Q (By Mr, Sperling) Well, now, is this pertinent |
to Mr, Zenan 's testimony concerning his apprehension
about channeling?
| A I think so. The well in the north part of the field

extending on down as far south as ocur Bridges State No. 8 and .

43 and even 23 and 47, in Section 23 and 24, do have a high

permeability streak, the one that is 1dentif1ed on this sect1on

and then the core analysis data. Not all wells do. Sone wells

"uon't, but in every insia nce where high water production has been

~ npoticed early in the 1ife of the flood, this 10 to 20 feet

of high porous rock is ‘readily: identifiable" from vhatever daia-
there 1is aya11ab1e.

In soﬁe cases it is a drilling time log in some of those
holes. You can find tkere is au interval in that that falls
into where that zone should correlate, that is drilled a lot
faster than the rocks above and below it, and so -- we find

that it is true that a lot of water production is experienced

? in the portion of the flood where this streak is present and it

is a high expense filood.
We have to fight pretty hard to get the oil, but it

is profitable and it is the only way we are going to get it,

Q Would you refer to Exhibit 9, please?
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Exhibit 9 is cross-section B-B Prime which extends

north-south directidn through extending from the south in

the Phillips Petroleoum Company Hale No. 7 to Continental's

"H* 35, No, 12 "H" 35 8, Mobil's Bridges 95, 99, 96 and 30,

This section shows colored in green the intervals that we

interpret as being oil saturated porosity, colored in

below the oil water contact of approximately minus 698 feet

is the

a twin
has a

zone,

. on the

by our

interval that we interpret to beﬂsaturgfeq”yith water,

As :you can see, Continental's "H" :35 No. 12, which is
to WelliNo.yl in tbe-gouthe;st corner of the i-gse;
nice section of oil-saturated porosity in the second
Well ﬁo. 2, according:to'-; which is a twin to Well No. 8
section in the northeast corner of fhe lease is indicated
work,ito be water-saturated throughout the second porosity,

I seem to remember_ffon the test data that this is

the best well Continental has. The upper interval is pretty

decent

in that well. It looks better in the "H" 35 No. 8 than

it does in the Bridges 95 to the north. We find that there is

Some oil-saturated and some water-saturated porosity in the

second

a twin

interval in the second zone and Bridges No. 95 which is
to our No. 12 San Andres well,

Likewise, in Bridges 89, which is a twin to proposed

injector No, 25, I would like to comment while we are on the
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sﬁﬁject of Well No. 25, that that well has been deepened at
some time in the past, sufficient to uncover the lower porosity
but at the present time itvi; junked and piugged back to 4579{
Which by interpretation‘is a couple of hundred feet above that
lower porosity and it has been equipped for injection the way
that it is shown here on the chart. We found a small amount of
oil-saturated porosity in the second porosity, in Wo. 96 and
Well No. 30. I might comment dtfﬁhis point on the oilswatet~;
éontent éhat we ate using here. X notice that Marathon portr&yedv
an oil-water contact of minﬁs 750 feet. I think this is wﬁqt

we call the second porosity, the poréﬁity that they~ha§e

~evidently been getting so much oil out of.

We had a drill stem test wherein we produced water
at minus 6908 in our Bridges No. 27, in that second porosity
and became suspicious at that time that the water level may be
that high in ﬁhat vicinity. We subsequently drilled our Bfidqes
No. 32 which encountered the second porosity a little bit |
below minus 700 feet and it produced an abundance of water

with no oil out of the lower porosity.

€ mmer T et omd ve X3 3
Sc it moy ko thzat ws have a variation

L
L=

4

in this area, so the other one of the sections in a moment

that the second porosity in the Continental's "H" 35 No, 1,

a twin to No. 6, is also indicated by our work to be below the
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oil-water contact of minus 698,

Q Does that conclude your comment on Exhibit 10, -
I mean 97 Now refer.to Exﬁibit 10,

A Exhibit 10 is a line section which runs on the south
from Getty, formerly Tideﬁater, State‘No. 7 in the northwest
quarter of Section 36 up to the Narathon State-McAliister
No. 8. a twin to San Andres Well No. 3, up to the 6 which is

a twin to San Andres Well No. 4, up to our 103 which is a

Glorieta Well, and on up,tb Bridges 105 which was a deep well

that bas been recently plugged back and perforated for injection

2o Ll Caw Andwac
4 ssmaimaem w—

A2 WM ke

' This section shows that all of tﬁé'pbroéity that we A f
picked up in Well No. 193, ﬁhich is a twin to the well that |
we want to drill, is below our water level of minus 700 feet,
minus 69 feet in fhe second zone, The upper porosity in that
woll is awfully thin, perhaps bearing}oht the iow praduefivity
that was experienced on No., 13, a twin, about 330 feet north,
which is, I remember producing something like 60,000 barrels
before it reached the qconpmicrlgpit and was‘deepened to the
Blineberry.

This section shows once again that the pay improves
materially to the south., It would be my opinion that any

water injected into 103, assuming that it were not injected




108

into 103 or a well like it, assuming that it were not injected

into water-bearing zone in the base, would have very little

f}é likelihood of materially‘iﬁfluencing any existing production
T ;‘% | to the south. It is conceivable that the rocks could be \
s é*é pressured up behind the pipe in those wells where they havq
‘i B a? bfbéen deepened and perforated in the lower zone,
;”:“ ”'»»"*??«, . I don't think there is a chance that water would get
R : : into that lower interval there, but of course, if wé wé£é te
,} drill a well and found oil-saturated lower porosity, we would
. - want to inject into it andvattempt to flood it out and |
7if; : intrbduce it.  We have not found anything'ﬁpproaching the
;} prolific nature of the lower porosity production on the Bridges
, - State laoasc that have beern encountared to the south., I think
o there is a radical difference in the quality of the log.
’ ) _E Q Does that conclude your comments on Exhibit 102
u;i’f Ty A Yes, sir. |
L. f
T Q@  Now, refer to Exhibit m: _ed 11.
| _; A This is a cross-section D-D Prime which extends on the
1 south from Continental's "H" 35 No. 13, a twin to San Andres
- | ell No. 6 up through Mobil's Bridges-No. 26, to the Bridges

98, a twin to 33, up to Bridges 30, which has a log on it in
the San Andres, this is the well that I mentioned earlier.

If No. 6 has anything in it like No, 11 on the




as I said once before, that there is a variable water level
in here. I am convinced that we have found water as high as

" minus 698 and I thought some completion on the State-McAllister

. that extends to Coﬁtinéntal'szﬁ. That there is a variaﬁie

- water table in that level. It is conceivable that Continental

~"H" 35 No. 11 log because I don't see anything about that log

. that wakes the well look botter than the wells that we have to
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Continental's "H" 35 lease, by our standards it has no oil-’

saturated porosity in the second(intervél. It is conceivable .

wells to be‘southeast and south that went some distance»below

has more pay in No.. the No. .6 well. than is indicated on this

- the north gﬁd it has pfoduéed quite a lot more oil, the order

of three times the amount of oil that some of our wells have

" been getting from the standpoint of cumulativé recovery.

Q Do you have any other comment on D?

A I might say that the log on this section, Bridges No.

6, is a Gamma Ray Neutron log and you can see the 5% porosity

- line that has been drawn there. No porosity has been colored

1

' in Decuuse Lhere is OobvViously someining wrouny wiin ous ASg.

it runs to 40 or 50% porosity which we don‘t believe 1s true
and the log goes off scale. Thls well at the present time
mnakes 100% water as the result of a hydromatic plug in the

bottom of the well, bringing down and allowing the water to
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re-emier the well bore from the bottom,'drowning it out. -

You can see that its total depth does go beloﬁ minus
698; Anothex bit of information that tends to confirm that up
in this vicinity, that is water as high as minus 700. The only
other thing I have to comment on this section is that No, 30
‘was shot in the porosity, too, and is of no value 1nxthat:w911

in estimating pay thickness. It-did have a little bit lower

porosity which came in below water. Aé'I have said before, it

is our intention to imject into all of the oil-bearing porosity
ihat we can uncover on the lease, or into all of the porosity
that is indicated to have oil in it withinvthe pattern being.
Setved‘by that injection well.. Most of these cases here, for-
example, a well drilledksouth of No. 26 for fﬁjection,'encounterad
water-bearing porosity tﬁat we seeﬁ to have found as present
at that, subject into the datum,

We would not intend to inject into there because we
would not have any chance of recovering any o0il out of it.

Q Is that all the comments vou hava on D-D Prime?

A Yes;-s:r;' Tﬁe‘énly oéher thingrthat»i feelrﬁbliged
to comment on at this time, it is inconceivable to me that
Yobill or anyone else has any business trying to carry on this
waterflood to the south end of the Bridges lease without the

use of these injection wells situated along the south line,
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There is not enough there to -flood. We would be wasting our
money without any inclusion of the pattern,

Q Is that your reaction to Mr. Lyon's suggesting 2

barrier of some 1650 feet between the nearest injection well

and Continental's lease line?

A Yes, sir, it's inconceivable to me that wercould
£lood it on that basis. We have to go down and flood it ail
or we haven't anything to flood. TL2 reserves are not all that
attraétive. This is a pfetty doggy end of the field. It is not

nearly the same quality as that farther south and we hgve 1o

éi;e;ﬁﬁfive'bdt tb either'giVé”hﬁ“én it or trj‘%arééiigiéM”m
reservoir of oil and this is the only way we can do it.
Q Ikrecail a comment you-made’dufihg a recess, Mr, Kelly,
I would ask you to confirm at this time. I think you said
that where a barrier like Fhat to be observed that you build
2 tremendous memcrgéﬁI”;:iversion in the south end of the field.
A Yes, sir, we have a ten thousand barrel pef day
injection station which has been constructed there in Section 26
in the past few months, together with the distribution lines
that have been extended to these wells colored in red.
Q Do you bave anything else to add?

A No, sir,

MR. SPERLING: That is all.

MR, NUTTER: Does anyone have any questions of Mr. Kelly? -
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RE-CROSS EXAMINATION

BY MR, LOPEZ:

Q Mr. Kelly, in these last four exhibits, when you showed

; ~
T "
f7' §=3 these water levels, did you actﬁally physically test each of
i | g“; o | these wells? ’
§§~4 ?éfi, A No.rsir}‘ I summarized the test data that oil-water
: %,% i contact is based on. It is based on a drillstem féét-in
. A : Bridges State Mo. 27. I don't have the details of the test
;EA here which produced water at minus 698 feet. It is based also - lfﬂg\ %
-—;“‘;ﬁiﬁ;@‘“ R on a production test of the lower pbrdslt§;1n>éﬁr¢§515395 132 : e )
| which was in the vicinity of minus 700 feet and produced an l
T . o ‘f:; abundant supply of water and no oil and it is also based om the
?: | 2 recent watering out of our Bridges State No. 26 which I

attribute. to the introduction of bottom water through the

§ ;- lower porosity which had been opened in the well when it was

MEAS st
"
“

%,; , first drilled. Water was tested in it then, and a hydromatic
plug was set in the bottom of the well until recently whén
eventually the plug broke down because the supp1y of water came
in on the well and drowned it out. | |

This has taken place there just the past few weeks

and that well 1is bottom of close to minus 700 feet,

~%

Q Isn't it true that we have already established there

is a great variation, that the testimony of Kr, Zeman was

750,000, you saild 6987
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A  Yes, 52 teet.

Q  Right, so based on -- do you think just based om 3
test wells that you can establish this pittern reliably?

h* I accept that as reliable information insofar as

Section 26 is concerned. Over half of it has. been condemned

below ninus 700 by three separaté tests.,

Q  You meniioned the wells 132, 27 aiad 36, is that
correct?

A Yes, sir. I might mehtif?n,;é,rl,sotﬁh&?V@?*‘ﬁ',‘ii‘in?‘"
127 v{fh_ich_;s the northeast in the southwest corner of Section
24, in early 1968, we acidized and tested the lower pc:e:it;-
,}wit&éu't getting anything out of it. 1 accepted that as evidence
that it did not have water in it, true or not, and 127 picked
up that porosity 16w enough to produce water. If it haad
communicated between it and No. 27 to the south, so there are
variétions in permeability evidently in the iower porosity,
which impede the flow of fluids all.ovef.

Q Are all these contacts drawn at 6987

’;A ﬁq, sir, They are just close. The minus 698
figu;e resulted 6ut of drillstéﬁ tests in Bfidges No./27.

The log of 132 had been placed in evidence and I could arrive

at the exact datum that we got it from there, if you were to

look at this time. It was in the vicinity of minus 700 feet
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that the well picked up the lower porosity. In the case of
No. 26, I s'e§ that it was drilled 25 or 26 feet below minus
698 and prodﬁced water when it was initlally drilled in the
botton, ceﬁeﬁted off, and it has recently produced a lot of
water againgél

| I,don't think it is ccuaing outvof the upper porosity.
I don't beliéve we have ever produced any water out of thas
upper porosiéy in neaningful amounts. All of these sections
which cross the south line of the Bridges State lease confirm,
in my mind, at least, that there 1é nofhingAlike'theihigh
perneability,éhigh porosity zone, that we have in the morth
cnd, Those 1iogsA look very similar to the iogs of wells that .
have not expe}ienced premature breakéfhreugh of water.

‘MR, ‘LOPEZ: 1 will pags the wifness on to you.

RE-CROSS EXAMINATION

BY MR. KELLAHIN:

Q Mr.:Kelly, if I understand, you base your oil-water

contact of 698 or about 700, on the basis of water encountered

in two wells?:

A Three wells,
Q Were there any wells where water was encountered at

a lower level?

A Well, of course, our Bridges No. 132 went well below
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minus 700.

Q  And had no water? ‘

A It aid bave water but as 1 remember, the porosity
came up to about minus 700 feet and it produced 100% water.
We did not get any oil at all out of the bottom zone.

Q  VYhere did you encounter the waiter then, are you saying
it was at 700 then?

A I know it was present up to there at that point
and I know in Bridges 27 it wasg present.

Q You kunow, of course, that it was not present on the
Marathon's lease?

A Yes, =i», Y accept that.

Q  But you won't say it is not possible the same situatior

exists on the Continental lease? |

A It could be. There is nothing peculiar about the
"H* 35 No. 11 well. As I mentioned enrlierQ the pay that I
see in it is no better than the pay we have and yet the well has
three hundred seventy or eighty thousand barrels of olil,

Q Now you refer to the south end of the pool as being
r;ther doggy?

A I am talking about Bridges State lease which is situated
on -~ it starts at the south line of Section 26 and goes north

and in general it deterioxates to the north.
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qQ You are talking about Mobil's lease and not

Contimental's or ==

A Yos, I i-;talking about Mobil's lease.

Q Are you familiar with Phillips Petroleunm Co-pany'offset
to Continental's No. 4 well?

A Ko, 4 to the east or south?

Q To the west.

A 1 have tiad occasion to look at saaa»predggtidn figures

on it.

Q That was completed as 2 top allowable well 1ast year,

A It may have been.

Q I think the production figures that I 1ooked at were

i the 1068 Annual, and T will cotresh my memory on that.

1 think the well you are referring io is a twin well, wis
completed 1ip 1969.
A A brand new well?
Q Yes, sir.
, MR, NUTTER: Are you talking about the Hobil Lease,
jr. Kellahin?
MR. XELLABIH: Yes.
MR. NUTTER: Are you talking about Mo, 2 or.No. 17

MR. KELLAHIN: No. 3.
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MR. NUTTER: Where is No. 3, it is not on the map.
MR. KELLAHIN: It i= = twin to the ¥o. l‘vell.
Q (By Mr. Kullahin) Do you have any information on
that well? |
ook : A I see that the Ko. 1 well is credited with making
| 1, 068 barrols in the year 1968 and was producing ubout a barrel
Ewiihxh'fi 3 nnd a half & day at the year ond.
R B MR. NUTTER: The No. 17
e L THE WITNESS: The No. 1.

_".VFE!!E!: The No, 3 was drilled as

@
I
e
[
-
o
| - 4
-]

::ﬁ . ﬂb. 1 and depleted in the Grayburg-San Andres? - o }
) _ -

. m MR, KELLAHIN: fes. that is our question.
i | THE WITMESS: I don't know that to be true,
. . - S . % MR, XKELLAEIN:. ~; You don't bave that information?
L | MR. LOPEZ: Mr. Kelly, on this cross section, C-C 1,
% ¥ for Marathon No, 8, you indicate the water contact to be at
g ;’5 about 4712, However it is a fact that we have drilled that
; well to 4763 on porosity and make less than 1% water., How

would you got that? Does that not'}pﬁ}c&te,th&t your calculations
here are incorrect?
THE WITNESS: No, sir. That indicates that water

wasn't made frou’thgt well and from that interxval. Ve have had

an initial drillstem test and two confirmations, what appears to
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me to he a hi}her water level in the Bridges lease.
M " I would be tickled pink if it had oil in it.
-~ | MR, NUTTER: How would you account theh for 4712
making less than one per cent?
: o : THE WITNESS: At 4712 we are into water. I don't see
. it showing up on the log correlatiom that you are in a separate -
I meﬁoix‘. Perhaps there is a tiltéd water level, various
‘: ) m1b111t108. _
1 _ A MR, LOPEZ: 1 have no further questions, Mr. Exa-:lner
) | MR, SPERLING: 1 offer Nobil's Exhibits 6 through 11,
«; MR, HATCH: Iz boih cases?
«s_» - MR, SPERLING: Both.
; ” | MR. NUTTER: Mobil's Exhibits 6 through 11 will be
g " w,  admitted in evidenmce in cases 4367 and 4368.
S (Whereupon, Mobil's Exhibits 6
L e through 11 offered and admitted
o ' in evidence.)
‘ u I(R NUTTER: Do you have any further questions?
MR, SPERLING: That is all I bave, Mr. Examiner.
m: MR, NUTTER: Do you bhave any further questions of
s ¥r, Kelly?
MR. KELLAHIN: I would like to requsst that the Examiner
- take administrativs notice of the Commission's own records in
h regard to Phillips, namely No. 3 located in Unit "E", Section
| - ’ — T
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17 South, 34 East,

the axistence

»tor the nonth

NUTTER: Ssction 35?

: KELLAHIR’ 34 East,

NUTTER: We '111 take adninistrative notice of
of that '911.}
KELLAHIN: And the monthly statistical reports

of Narch which shows production from that well

was T7 hurrels.

NUTTER: in the Grayburg-San Andres?

EELLANIN: Vacuum.

HR. FUTTER: Thask you, Mr. Kellahin. We will take

notice of that fact. 1Is there any further testinony by any

parties? We will ca11 tor statenents at this tine

Mr,
m.

Sperling, as applicant, you can go 1ast
SPERLING: All right, sir,

KELLAHIN

.o

If the Examiner please, on bebalf of

Continental 0il Coapany,‘l think our position is quite clear,

Our chief concern is that with a lease not yet ready for

sanandary recovery and{ig‘we are offset by waterflood project,

that production from that lease will be damaged. We feel Mobil

will suffer no damasge by delaying the injection in those wells

immediately adjacent to the Continental lease and we ask that

insofar as those wells 1§nediat01y offsetting Continental 0il
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Company are concerned, the injection application be denied.
MR, NUTTER: Thank you. Mr. Lopez?
MR, LOPEZ: Mr. Fxaminer, just a brief statement,

with reference to higher members of the Bar that are chopping

- at the bit, I would like to make our position very ¢lear, thouéh.

We would question that there would be established that buffer
zone as has been reQuesteé by Contiﬁentalef fGSO'féet. This~
would affect us on the north and east or wést.boﬁhdaries of the
E$¥;£hbn’1ease and 1 shéll adoﬁt Mr. Keiiaﬁinis‘br;éf.
statément as‘Coinéiaing Qith our own;

by think.it is clear that to allow this application

by Mobil at this time is premature especially as it affects

the various successful leases of Marathon to the South of the
Mobil apélication and that Qreat reserves, oil reserves,could
be irretriebably lost and that the expense that Marathon has
gone to iine the wells and to properly develop and ;etrieve
the 0il under that lease would be lost. Thank yoh.

MR, NUPTER: Thank you. Mr. Sperling?

'MR. SPERLING: In answer to Mr. Kelﬁahin's statement
which is an obvious conclusion that no damage will fesult to
Mobil by delaying until such time as Continental has decided

that it is propituous time to commence a waterflood, I think

the evidence supports the conclusion irrefutably that Mobil

g e i D e Bt et T hes fae
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will suffer great damage eccno-ically and that the possibility
of tho loss of considerable amounts of ol is sstablished,
The evidence, I think, has shown that thore is a dis~

tinct possibility of separate reservoirs exilting botweon the

i Bridgos leasa and those leases which are not far removed from it,
% There is a mass of data here which the Examiner and his staft
~;i£rs. ing “to bave to digest over a poriod of time, in order
:to reach a conclusion, ard the resolution of what now appears,
_oéat least iro- the standpoint of Continental and Hiruthon.
iu near irreconcilable. dile-a If all of the statements andw
%the testimony iq’takenvat face value, it looks to me like there
}ig possibly oqoitanio considerution to both sides which the
Commission is going to have to veigh at some point.

I don't think it is the Commission's position in the
p.lt that the waterflood should be ‘delayed until such time as
it might be convenient to coanduct a companion or neighboring
flocd, I think it has been shown that the Possibility of the
dalage insofar as the 2djoining leases &re concerncd is Sinply
that it 1s a possibility and by no means a probability, And
we therefore ask the favorable consideration of the Commission
or the application,

MR. NUTTER: Thank you. Mr. Kelly, before you get

aﬁay, I've got the latest tests from Marathon and from
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Continental on their wells. 1 wonder if you cculd give me the
latest tests in your wells, parucunriy‘ in Sections 26 and 25,
if you have got the oil and water tests, to date.

. KELLY: 1 don't have the recent tests of the vells
on the south end of the Bridges lease. The -ost recent informa-
tiqn 1 bhave 13 with regnrd to their producing ability, is the
production report that X o2 gimated in an oarlier tubulatton
which co-osVnpytyrquih the month of April. I‘bel}eve, for our
weils. ) N

MR. ﬁUTTEnzrwﬁg jéu have tests o2 the wells more
recent than tha t?

MR. KELLY: of course we do, but I don't bave thex
cith me. I would be pleuléd to obtain the most recent tests
that we have from Our records and forward them to you.

MR. NUTTER: IZ you would do that, please, Mr. Kelly,
if you can give me the tests o the wells in the gouth bhalf and
the northeast quarter of Section 26 and the north half of 25.

IR. LOPEZ: Could we be supplied with a copy?

MR. NUTTER: I am sure he would be hapdy to supply
copies'to jnterested parties.

MR, KELLY: Yes, sir, the south palt of Section 267

MR, NUTTER: North half of 25 and the northeast

quarter and south half of 26, please.
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| MR, KELLY: I know there is only one well still
producing in ‘the southeast quarter of Section 26. v'l‘he others
are depleted rnd drilled deeper to some other zoné or tenpbrarily
abandoned, “ |

MR. NUTTER: Whatever they are capable of, let us

know., Does anyone have anything else tkey would like to offar

in Case No. 4367 and Case No. 4368, consolidated? The case

will be taken under advisement.

AR b A P 1 b ety s
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- STATE OF NEW MEXICO )
; R o : . ) =8
T COUNTY OF BERNALILIO )

of Bér;i'a"lll’lo, State of New Mexico, do hereby certify that

)

1
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: .» : I, the undersigned Notary Public in and for the County N i
the foregoing and attached Trhhscrip’t of ﬁearing before the i

t ]

New Mexico Oil Conservation Commission was reported by ﬁne;

and that the same is a true and correct record of thé said

“ | proceadings, ‘to the best of my knowledge, skill and ability,
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DAVID F. CARGO
CHAIRMAN

S ﬁ?ﬂ . OIL CONSERVATION COMMISSION
7, . LANDE COMMIISIONER

¥ 4
el : ALEX J. ARMIIO
ieh STATE OF NEW MEXICO J. AR

o & P. O. BOX 2088 : SANTA FE
g : ereos STATE eROLOSINT
toga® : A. L. PORTER. Jn.

‘June 29, 1970

b L 44 ik aaling ik

s - o c » v Re; Case No. 4367
S Mr. Janiés E. Sperling . Order No. R=3983
} 7 "Modrall, Seymour, Sperling, Roehl & A :
. , Applicant:
S Harris :
T ‘ Attorneys at Law Mobil 0il Corporation
ConEmls Booe . Albuquergque, New Mexico e e '

Dear Sir: = _ B

: ‘ ~ Enclosed herewith are two copies of the above-referenced Commis—
o : sion order recently entered in the subject case.

EE Very tti'xly»ybn;‘?. | o

M i AN P L b s

A. L. PORTER, Jr.
Secretary-Director

ALP/ir

R : i Copy of order also sent to: _
SR ‘ Hobbs OCC x ,
: Artesia ocC

Aztec OCC

Other Mr. Owen Lopez and Mr. Jason Kellahin -~ -
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'BEFORE THE OIL coussnw'”fou COMMISSION .
OF THE srar:;? '*4ﬁixco

‘IN THE MATTER OF THE HEARING
CALLED BY THE OIL COMSEPVATION
COMMISSION OF NMEW MEXICO FOR
THE PURPOSE OF CONSIDERIMG:

CASE No. 4367
Order No. R-3983

||APPLICATION OF MOBIL OXL CORPORATION

FOR A WATERFLOOL EXPANSION, LEA COUNTY,

|| NEW MEXXCO.

BY_THE COMNISSION:

This cause came on for hearing at 9 a.m. on June 10, 1970,
at Santa Fe, New Mexico, before Examiner Daniel S. Nutter.

now, oh thitﬂzgth day of June, 1970, the Commission, a

and the recommendations of the Exauiner, ‘and being fully advised
!in tho premises,
EINDS:

(1) That dGue public notice haviug been given as required by
law, the Commission has jurisdiction of this cause and the subject
matter therxeof.

(2) That the applicant, Mobil Oil Corporation, seeks
authority to expand its Bridges State Waterflood Project, Vacuum

| Grayburg-San Andres Pool, by the injection of water into the

Grayburg and san Andres formations through two additional injec-
tion wells to be drilled at locations in Sections 25 and 26,
Township 17 South, Range 34 East, NMPM, Lea County, New Huxico,
as follows:

A well to be drilled at a standard location
Z3i0 feet from the North line and 860 feet
from the West line of Section 25; and

A well to bhe drilled at an unorthodox loca-

1 | tion 100 feet from the South line and 1980

feet from the Wast line of SBection 26.

quorun being present, having considered the testimony, the rocoid,
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2-
CASE No. 4367
Order No. R-3983
{3) That the injection of water through said wells may cause
waste and may violate correlative rights of the offset cperators
to the south of each of the proposed locations.
(4) That the subject application should be denied.
IT_IS THEREFORE ORDERED:
F (1) That the subject application is hereby denied.
= ~ (2) That jurisdiction of this cause is retained for the
. , cnt:y of such further orxders as the Commission may dou neces-~
E nty. . :
" - DOME at Santa ro, Nev Mexico, on the day and year hereinabove
T deci.glatod : S T : “
,- |
. .
E.:,;:; - i
gesr/




Docket No. 14-70

DOCKET: EXAMINER HEARING - WEDNESDAY - JUNE 10, 1970

, 9 A.M. - OIL CONSERVATION COMMISQION CCNFERENCE ROOM,
[ STATE LAND OFFICE BUILDING ~ SANTA FE, NEW MEXICO

Bl

The following cases will be heard before Daniel S. Nutter, Examiner, or

Elvis A. Utz, Alternate Examiner:

CASE 4363: Appliéatidn of Jack L. McClellan for unorthodox gas well

location, Roosevelt County, New Mexico. Appllcant, in the
above-styled cause, seeks approval of an unorthodox gas well
location for his Atlantie Federal Well No. 1 located 2130

feet from the South line and 660 feet from the East line of
Section 24, Township 8 South, Range 37 East, Bluitt-San Andres
‘Associated Pool, Roosevelt - COunty, New Mexico. The S/2 of
said Section 24 to be dedicated to said well.

. CASE 4364: Appllcatlon of Roy E. Klmsey, Jr., for a non- standard oil

proratlon unlt Lea County, New Mexicdo. Appllcant in the
above- styled ‘cause, seeks the approval of a l20-~acre non—
standard oil proration unit comprising the N/2 sW/4 and SE/4
SW/4 of Section 24, Township 9 South, Range 34 East, JenKins-
Cisco Pool, Lea County_ New Mexico, to be dedicated to his
-Mounsey Well No. 1-Y located in Unit N of said Section 24,

CASE 4365: Application of Benson-Montin-Greer Drilliﬁé‘téfpbration for

amendmenht of special pool rules, Rio Arriba County, New Mexico.
Applicant, in the above-styled cause, seeks the amendment of
Rule 1 of the 'Special Rulesand Regulations ‘governing the

East and West Puerto Chiquito-Mancos 0il Pools to’ prov1de that
wells completéd or recompleted in the Mancos formation within
one mile of said pools shall be spaced, drilled, operated,

and produced in accordance with the Special Rules and Regula-
tions governing said pools.

"CASE 4366: "Application of Mobil 0il Corporation for dcwn-hole commingling,

Lea County, New Mexico. Applicant, in the above—styled cause,
seeks authority to commingle production from the Vacuum-
Wolfcamp and Vacuum-Upper Pennsylvanian Pools’ in the well-bore
~of its Bridges State Well ,No. 109, a triple completion, located
in Unit N of Section 24, Township 17 South, Range 34 East, Lea
County, New Mexico.

"CASE 4367: Applicaticn of Mobil 0il Corporatlon for a waterflood expanbluu,r?

Lea County, New Mexico. Applicant, in the above- styled cause,
seeks authority to expand its Bridges Btate Waterflood Project,
Vacuum Pool, by the drilling of an addltlonaL water injection
well at an vnorthodox location 100 feet frem ‘the South line
and 1980 feet from the West line of Secticn 26, Tewnship 17
South, Range 34 East, Lea County, New Mexicec.
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CASE 4368:

Docket No. 14-70

Application of Mobil 0il Cefporation for a water flood
expansion and amendment of rules governing same, Lea County,
New Mexico. Applicant, in the above-styled cause, seeks
authority to expand its Bridges State Waterflood Project,

“Vacuum Pool, by the conversion to water injection &f 13

}'-ddditional wells and the drilling of one additional water

CASE 4369:

injection well, all at standard locations in the N/2 of
Section 25, Section 26, and E/2 of Section 27, Township 17
South, Range 34 East, Lea County, New Mexicc. ‘Applicant
further seeks-the amendment of . the rules governlng said
prOJect to permit expansion ‘of the project administratively
without a showing of well response.

In the matter of the hearlng called by the 0il Conservation
Comm1331on on its ownh motion to permit Ahadarke Production’

‘Company and all-other interested persons to appear and show
- cause why the Anadarko Samwetl No.¢l, -logated in!Unit B of

Section 15, Township 19 South, Range 29 East, Turkey Track-
Queen Pooi,” EGdy County; New Mexico, should not be plugged.
and abandoned in accordance: w;th a Comm1551on-approved plugglng
program.
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) : _ BEFO E EXAMINER' NUTT['
< 7 v : : e Olf. CCNSERVATICN COMM!S G
TABULATION OF PRODUCT1ON Aol exisir NO
- MOBIL - BRIDGES STATE LEASE v '
| VACUUM GBSA FIELD, LEA COUNTY, N. M. CASE NoO. ’7’36» 'Z
Well No. 11 Well No. 12 Well No. 13 Well
. Date . : Date " Date . Date , E
l Mo. Yr. 0il, 8bls. Gas,MCF Wtr, Bbls. Mo. Yr. 0il, Bbls. Gas,MCF Wtr, Bbls. Mo. Yr. 0:] Bbls. Gas,MCF Wtr, Bbls. Mo, Yr. 0il, Bbls.
____Cumulative 0i! 1-1-60 , Cumulative 0il 1=1-60 Cumulative 0il 1-1-60
99,346 ' 311,246 S 789,497
60 1,257 2,920 - : 60 12,447 25,662 1,333 60 0 0
61 1,321 3,632 61 11,240 20,446 - 1,391 - 6l 0 0
62 1,154 2,528 62 10,192 26Ah5 1,209 62 0 0
63 104 289 63 11,786 5 1,113 63 0 0
64 0 0 : 64 10,036 28,920 3_35 64 0 0
65 0 0 65 9,306 43,285 939 65 0 0
66 0 o 66 8,908 544,962 604 66 0 0
67 0 0 67 12,639 50,568 616 67 0 0
68 0 0o - 68, 14,814 28,015 860 68 0 o
Cumulative 0il 1-1-69 . Cumulative 0§l 1-1-69 o - ST Cumaiative 0iiTi=l=
‘ . 103,182 : 412,614 . ) _ 3815641
J _ 69 0 [ J 69 907 . 1,175. T 60 0 S0 : J 69 35‘5-
M 0 0 M 3,252 1,139 163 0 ' M 1,707
A 0 0 A 4,076 1,022 204 0 0 A 2,140
M 0 0 M 4,239 909 -212 0 0 M 2'*2-'2-5;
J 0 0 J 899 1,072 17 0 Y J 456
- 0 0 J 691 725, 74 0 0 J ' 532
A 0 0 A 627 E 613 60 0 0 A 567
5 0 0 s 663 720 28 0 0 S 387
0 0 0 0 683 776 28 0 0 0 398
N 0 0 N 737 797 74 0 0 N h29
D 0 0 D -786 883 131 0 0 D ‘l58
Totatl Total ’*18 ,697 10,835 1,161 Total 10,255
' Cumu. 1-1-70 31,311 Cumu.1-1-70 69,497 ' SR ,
J 70 0 3 70 697 - 853 {00 1-70 0 Cumu, IJI 7070 391, 29?
M 0 M 578 813 72 0 M 362
A _ A o }856 1,424 95 0 A L12
‘ Cumulative 0il Cumulative 0i] Cumulati :
%‘ to 5-1-70 103,182 | to 5-1-70 434,052 to S_T_E%e 0i1 393,472




TABULATION OF PRODUCTION
MOBIL - BRIDGES STATE LEASE

[eerore Examines NUTTER

Ol CC‘&SFR\’A ICN COMMISSION
4 XHBIT NQ,

s

VACUUM GBSA FIELD, LEA COUNTY, N. M, C{\S NO. L/ 2 67 '7 ‘
s Well No. 12 Well No. 13 B WeH “No. 15
Date Date. . ~ Date . -
f_bltr,, Bbls.- Mo. Yr. 0il, Bbls. Gas,MCF Wtr, 8bls. Mo. T._ 0il, Bbls. Gas,MCF Wtr, 8bls. Mo, Yr. 0il, Bbls. Gas,MCF Wtr, Bbls.
Cumulative 0i1 1-1-60. Cumulatlve 0il 1-1-60 Cumulative 0il 1-1-60
310,246 - o . 6%,hg7 29551471 f
60 12,647 25, 662 1,333 60 0 0 66 12,451 7,173 0
61 11,240 20,446 1,39 61 0 0 61 1,240 9,359 375.
62 10,192 26,445 1,209 627 0 -0 62 10,192 9,004 ~
63 11,786 14, ,859 . 1,113 63 . 0 0 63 10,286
- 61; 10, 036  28; 920 936 L 0 0 64 . 10,036
9306 1437285 939 657 0 0 65 9,306
66 ' 8,908 4k, 962 604 66 0 0. -66 8,038
67 ;12,639 '*-‘50,563 616 67 0 0 67 6,885
68 14,814 28,015 860 68 0 0 68 7, 736 ;
Cumulatlve 0il 1-1-69 Cumulatwe 0it 1-1- 69
: 412,614 ] 381,641 -
J 69" . 907 1, 175 60 0 Y S J 69 365 673 29
Fo- 151377 1,006 50 0 0 F- ‘ 591 743 25
| M 3,252 1,139 163 0 Y M 1,707 851 81
' A 4,076 1,022 204 0 . 0 A 2;140 764 102
M 4,239 909‘, o212 0 -0 M 2;225 - 680 106
J 899 1,072 77 0 0 J 456 774k 38
' J 691 725 74 0 0 J 532 796 60
I A 627 613 60 0 0 A 567 752 60
S 663 720 28 0 0 S 387 1,168 28
0 683 776 28 0 0 0 398 1,256 28
N 737 797 74 0 0 N 428 1,211 17
D - 786 883 131 0 Y D 458 1,251 0
Total 18,697 10,835 1,161 ~ v Total 10,255 10,919 574
Cumu. 1-1-70 431s3“ Cumu.l-1-70 69,497 Cumu. 1-1-70 391,896 :
‘ J 70 697 853 100 -0 J 70 b2y - 1,245 30
& F 610 812 76 0 F 381 1,218 51
M 578 813 72 0 M 362 1,21¢ 48
b A 856 1,424 95 0 A 52 712 -0
Cumulative 0i] -Cumulative 0i) 393,472
‘ to 5-1-70 434,052 to 5-1~70




TABULATION’OF PRODUCTION )
MOBIL - BRIDGES STATE LEASE

VACUUM GBSA FIELD LEA COUNTY N. M.

Cumu.5-1-70 168,383 -

Cumu.5-1-70 139,221

Cumu.5-1-70 175,529

_ Well No. 25 : Well No. 26 ; Well No. 29
Date C - Date : Date
Mo. Yr. 0il, Bbls. Gas,MCF Wtr, Bbls. Mo. Yr. 0il, Bbls. Gas MCF Wtr, Bbls. Mo. Yr. 0il, Bbls. Gas,MCF Wtr, Bbls.
Cumu.1-1-60 122,114 Cumu.1-1-60 126,310 .+ . . Cumu,1-1-60 157,537 =
60 4,986 16, 254 50 S 1,669 7,029 13,822 60 3,208 19,180 (]
61 4,643 19,525 61 ,ﬁnmJ_sznx- 5,986 4,769 é 2,452 19,819 0
62 4,043 12, 001 62 1,446 6,505 6,510 62 2,022 22,014 0
63 6'ohl?}~ 73 120 63 1,297 4,226 4,740 63 - 1,566 12,019 122
64 8,437 '18,27¢ 0 64 1,646 3,633 LT 64 1,317 17,675 0
65 ° 3,709 11,120 0 65 1,701 6,463 22 65 © 1,216 k4,645 0
66 2,724 85182 62 66 1,336 1,063 . 998 66 992 24,102 15
67 2,743 5,805 189 67 - 659 0 1,326 67 . 1,281 26,164 i2
68 3,289..9,513 4hg 68 657 0 1,765 68 1,521 17,567 121
Cumu.1-1-69 162,729 Cumu.1-1-69 138,341 R © Cumu.l- 1-69 173,112
J 69 174 1,101 60 J 69 35 0 180, J 69 —T65 - 174 30
Fooo... . 284 1,226 50 F ' . 56 0 153 F 112 - 192 25
M 813 1,39! 163 M 163 0 ¢ h8g- LM L2950 149 81
A 1,019 1,248 258 AT 203 s 609 A Loy 168 102
M 1,059 1,110 212 M 212 0 636 M _ L2y 170 106
J 219 1,275 33 J 2 s} 6 J : 103 168 26.
J 240 -1523% 30 J 0 0: 0 J : Ll 118 30
A 239 1,103 30 A .0 0 0 A 90 . - 80 30
S 193 1,133 28 S 55 0 72,750 S 1t 1,167 28
0 199 1,219 28 0 - 57 0 2,850 0 114 1,257 29
N 215 1,175 18 N 0 0 ; 0 N 123 1,161 31
D 229 1,215 0 0 0 0 . ..0 D 131 1,140 33
Total 4,883 14,427 856 Total 783 0 17,673 Total 2,103 5,964 551
Cumu.1-1<70 167,612 ; Cumu. t-1-70 139,124 0 ‘ < Cumu.l-1- 70 175,215 _
J 70 203 1,173 28 J 16 0 192 J 97 909 29
F 178 1,117 51 F 25 0 300 F 76 779 25
M 169 1,119 48 M 24 0 288 M 72 779 2l
A 221 356 0 ‘A 32 ) 384 A 69 1,001 23




: I
TABULAT ICM OF PRODUCT 0N
CONOCO - STATE H-35 LEASE
VACUUM ‘GBSA FIELD, LEA COUNTY, N. M,
ST Well No. 2 , ‘ Well MNo. 3 _ Well No., 6
. Date * Date _ , : T Date ,
'-Mo.‘vr} ‘0il, Bbls. Gas,MCF-  Wtr, Bbls. Mo. Yr.  0il, Bbls. Gas,MCF Wtr, Bbls. Mo, Yr. 0il, Bbls.  Gas,MCF Mtr, BZ
- Cumy. 1-1-60 324,27)- ; . ~ Cumu. 1-1-60 322, 68k N ‘Cumu. 1-1-60 235 388 :
60 12,019 2,565 "0 60 12,018 - 2,599 : 0 60 7,533 8 3#7, 0.
61 12,544 12,122 .0 61 12,543 8,169 -0 61 " 7,45k 28 919 0
62 12,667 17,484 -0 62 12,668 8,305 0 62 - 7,925 32,168 0
63 .;133340 8,541 "0 63 13,839 15,085 0 63 8,2 15,770 0
6 13,795 6,285 -0 64 13,793 - 11,577 0 64 8,621  1h,0lk. - 248
65 13,10, 8,150 0 65 S 1350000 12,261 0 65 5,197 6,920 0
66 16,565 - 8,290 0 66 - 14,089 10,495 16 " 66 3,252 4,492 46
67 16,154 5,679 0 e TiLI90 6,163 0 67 — - 3,h6h 5,220 0
: 68 17,719 1,305 0 68 9,81 - 1,057 0 68 3, 994 1,090 G
Cumu. 1-1-69 450,712 . : Cumu. 1-1-69 436,425 , e Cumu, 1=1=69" 241 ,770 |
- 69 1,572 402 0 J 69 838 325 0 J 69 - 31& 325 -0
| F 1,471 377 -0 S 785 © 305 0 F 305 316 0
; 1,489 381 .0 M 794 308 o M 298 308 0
A 1,529 v Y A 790 307 0 A 306 317 0
R 1,515 - 288 0 M 814 316 0 M 337 349 0
o i,501 304 0o o 806 313 -0 - 21 222 .0
S i,6l§2 © - h20 0 J 381 342 0 J 365 ?78 " 0
Ll A 641 420 - 0 A 881 3k2 0 A 365 378 0
oS 1,538 394 ©0 S 827 321 0 S 342 354 0
o0 1,647 684 0 0 840 311 0 0 2h9 311 31
o 1,581 656 0 N 805 298 0 N 239 299 30
jo D ‘ 1,639 680 D 834 309 0 D 247 309 3
Total 18,765 5,577 : Total 9,895 3,797 0 Total 3,678 3,966 192
Cumu. 1-1-70 469,477 Cumu.1-1-70 446,320 ’ Cumu. 1-1-70 345,448 - :
J 1,h26 592 0 J 70 7717 287 0 J 70 230 288 29
F 1,471 186 0 F 750 48k 0 F 222 351 37
1,62k 515 0 M : 867. 559 0 M : 224 355 37

" i
Cuu. b-1-70 473,998 ; Cumu. h-1-70 448,714 Cumu. 4-1-70 346,124
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TABULATION OF PRODUCT 10N -

CONOCO ~ STATE H-35 LEASE

VACUUM GBSA FIELD, LEA COUNTY, N. M.

Well No. 3

Well No. 6

Is. - wGas MCF

271

019 .- 2,565~ 0
b4h - 12,7122 0
667 17,484 - 0
B0 8,5k 0
793 6,285 o
40 8: 150 0 )
565 8,290 0
}lSll 5,679 0
/19 hos o
312 e -
a7y 377 0
289: 0 38] o
35 388 0
101 384 - ¢
42 h20 0
Pl 420 0
38 391{ 0
(7 - 684 0
81 656 0
39 680

65 5,577

77 |

26 592

Vi 466

515

coo

. h-1-70 448,714

Cumu. 4-1-70 346,124

~Date .
. Yr. ~ Qil, Bbhls. Gas;MCF  Wtr, Bbls. Mo. Yr. , Bbls. Gas,MCF
1-1-60 322,684 ‘ Cumu. 1-1-60 285,388
60 12,018 2,599 0 60 7,533 8, 3b74 0
61 12,543 8,169 . 0 61 7,454 28,919 0
62 12,668 8,305 . .0 62 7,925 32,168 0
63 13,833 15,085 © 0 63 8,442 15,770 0
64 13,793 11,577 0 64 8,621 14,014 248
65 13,140 12,261 0 65 5,197 6,920 0
66 14,089 - 10,495 16 66 3,252 4,492 46
67 1!,730 6,163 0 67 3,464 5,220 0
88 9,860 1,057 0 68 3,994 1,090 0
Cudindgs 1= 1-85 436,425 i Cumu.l=1-69 341,770
J 69 . 838 325 0 J 69 314 325 0
Fooo . 785 365 0 F 305 316 0
M 794 308 0 M 298 308" 0
A 790 307 .0 A 306 317 -0
M ey 316 0 M 337 349 0.
J 806 313 -0 J 31t 322 0
J 881 342 0 J 365 378 0
“A 881 342 0 A 365 378 0
S 827 321 0 S 342 354 0
0 849 311 0 0 249 311
N 805 298 0 N 239 299
D 834 1309 0 D 247 309
9,895 3,797 0 Total 3,678 3,966
Cumu.i-1-70 446,320 Cumu. 1-i-70 345,448 -
70 777 287 0 J 70 230 288
750 484 0 F 222 - 351
867. 559 0 M 224 355




TABULATION OF PRODUCTION

"‘MARATHON-MCALLESTER STATE LEASE

- VACUUM GBSA FIELD - LEA COUNTY, N. M.

DZoOwPLLTPITTMC

Cumu. 4-1-70

» Well No. 2 Well No. 3 - _Well No. L
‘Date Date : Date B :
"Mo... Yr. 0il,Bbis. Gas; MCF Wtr, Bbls. Mo.. Yr. 0il, Bbls. Gas,MCF Wtr, Bbis. Mo. Yr. 0il, Bbls.  Gas,MCF Wtr, Bbls.
Cumu. 1-1-60 316,744 Cumu, 1-1-60 309,902 Cumul. 1-1-60 306,248
60 12,673 14,364 60 12,674 12,941 60 12,674 13,056 ,8
61 11,988 7,607 61 12,145 8,505 61 12,428 14,855 5
62 12,900 6,668 62 12,835 6,360 62 12,794 15,950 =
63 10,927 10,927 34 63 13,068 8,177 63 13,052 13,826 o
64 13,887 14,247 148 64 13,869 8,648 64 13,781 11,316
65 13,876 20,551 135 65 13,998 10,726 65 13,997 13,264 0
66 14,675 14,313 " 237 66 17,157 10,685 L 66 16,943 23,725 o
67 8,995 4,967 271 67 17,194 10,305 | 67 19,447 23,647 0
68 12,913 12,86k 810 68 18,065 7,804 664 68 14,492 15,033 0
Cumu. 1-1-69 429,578 Cumu. 1-1-69 Cumu. 1-1-69 435,856 .
69 © 1,899 1,483 122 J 69 1,960 407 30 J 69 1,470 902 . 0
: 1,765 877 110 F 1,848 898 0 F 1,324 1,482 Y
) 1,932 1,062 118 M 1,990 1,061 29 M 1,427 1,754 ©0
! 1,891, 1,157 814 A 1,813 1,080 27 A 1,397 1,911 0
1,188 876 1,188 M 2,239 875 27 M 1,07 1,448 0
1,093 866 1,093 J 2,380 999. . 29 749 1,543 0
1,209 ‘903 1,299 J 2,359 934 28 J 796 1,544 0
1,360 1,012 1,366 A 2,635 1,120 38 A 804 1,553 . 0
2,022 - 1,036 0 S 3,537 1,036 0 s 1,287 1,742 0
1,374 1,416 1,374 0 2,561 1,486 -0 0 875 2,030 0
1,254 1,188 1,25k N 2,338 1,249 23 N 798 1,704 0
y 1,166 942 1,166 D 2,248 1,433 22D 768 1,438 0
Total 18,153 12,818 9,808 Total 27,914 12,578 249  Total 12,775 19,121
Cumu. 1-1-70 447,731 Cumu. 1-1-70 468,821 N Cumu. 1-1-70  L48,630
J 70 1,055 942 1,055 J 2,232 1,574 22 J 2,057 1,165 523
F 547 371 sk7  F 2,190 1,170 23 F 1,986 2,950 20
M ' 1,229 782 819 M 2,486 1,249 26 M 2,165 3,055 21
Cumu. 4-1-70 450,562 Cumu. 4-1-70 475,729 454,838
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MOBIL OIL CORPORATION

CALCULATION OF WATERFLOOD
RESERVES FOR BRIDGES STATE NO. 26 - »
VACUUM GBSA FIELD, LEA COUNTY, N. M. -

fFi“st assume that:

(1) Pattern will remain open on the south and will be unfluenced only
by WIWS Mos. 15, 29 and 35.

(2) <¢losed pattern reserves = 1/2 of primary ultimate and open pattern
reserve = l/h of primary ultimate

Prlmary OII Remaining Primary" Ultumate

e to 1-1-70 to 1-1-70 Primary
Mell_No. MB _ MB ~MB
15 ' 367 s 517
26 ' 137 0 | 137
29 170 LT T ey
35 | 105 2 - 177
' : ] : g3

If each well is draining 40 acres, the primary oil in.this pattern is

838 M8

160 Acres 5238 Bbls./Acre

The swept area 'if pattern remsins open on the south is 40 acres and water-
flood reserves are:

5238 x 1/4 x 40 Acres = 52 MB

Now assume the pattern is closed by a drilled injection well located 560 feet
south of Well No. 26.

The swept area then becomes 55 acres and the waterflood reserves:

5238 x 1/2 x 55 acres = 14k MB
The oil that will be lost if tha ezxttcrn is not-ciosea on the south is fhén:
144 - 52 = 92 MB

e e
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Mobil‘Oil Corporation respectfully requests permission to ekpand the Grayburg
San Aundres waterflood operations on the Bridges State lease in the Vacuum

Field, Lea County, New Mexico, to include 15 additional water injection wells °

situated at ‘orthodox and unorthodox locations in Sections 25, 26, and 27,
T-17-S,  R-34-E. Of the total of 15 new water injection wells, two are
proposed for drilling, ome at an orthodox location in Unit "E" of Section 25
and the other at an unorthodox location in Unit "N" of Section 26.

The Vacuum Grayburg San Andres Field, found at a depth of approx1mately 4500',
was discovered in August 1929 and has produced under a solution gas primary
mechanism throughout the northern portion and is’ thought to be influenced by
a water drive in the south. Cumulative primary oil from the field to the end
of 1969 was approximately 125 MM barrels.

The Brldges State lease of Mob11 0il Corporatlon produced on prlmary untll
pilot waterflo dfoperatlons were initiated in the northern: part in-Dacer
1958. Pilot injection was through 6 wells 1n1t1311y which was expanded to
8 injectors in May 1963. Results of the pllOt JUStlfled expansion of the
flood which was accomplished in October 1967 to include a total of 30 injec-
tors. Performance of the expanded flood has progressed to the point where
it is now necessary to expand injection operations throughout the remainder
of the developed portion of the Bridges State lease,

Documents submitted in support of this application include a” piat showing
-::.the locati¢ns of the proposed injection wells, together with diagrammatic
-sketches ‘of each such well and all of the injection well logs that’are
available. ‘There is also a graph depicting performance of the flood since
1965. A copy of this request with attachments is being furnished the State
Engineer.

W




‘ .. BEFORE THE OIL CONSERVATION COMMISSION
| S - OF THE STATE OF NEW MEXICO , -

IN THE MATTER OF THE APPLICATION

OF MOBIL 'OIL CORPORATION FOR

AUTHORITY TO EXPAND THE WATERFLOOD .

PROJECT ON ITS STATE BRIDGES LEASE -
IN THE VACUUM (GRAYBURG —-SAN ANDRES)

POOL ~ LEA COUNTY, NEW MEXICO, BY ' é 7
THE DRILLING OF AND INJECTING INTO 36

TWO WELLS | Case No. '

APPLICATTI d N

1. Mobil 0il Corporation hereby requests authority to .

expand the waterflood project on its State Bridges Léase‘in

N the Vacuum'(GraYburghSan Andres) Pool, Lea County, New

Fj‘q‘*; Ajhré, ' Mexico, by the drilling of two wells, as hefeinaftér desié—
nated and identified, for use as w&fér injection:wells in

-‘ the Gra’ybu;g;;szin':ﬁ'"i\‘n‘dres Sand at an ;ppmfimate depth of

4700 feet below the surface.
Unit Letter

-‘Q;-\\’ Location Section Designation
AN T

TR - , :

y \,\1980' FWL & 100' FSL 26 = . TN

B (23107 FNL & 860" EWL 25 . E

..

*,‘ ” o The above Wélls are 1ocated in Townshlp 17 South, Range 34

East, N.M.P.M,

2. The subject waterflood project was established _
under the authority of Commission Order No. R-1244, issued
September 17, 1938, and expanded undér the authority of
Commission Orders No. R-3318, issued September 12, 1967,
and No.rR—3496, issued September‘1?,;19681 o

3. Aéplicant holds the water rights to 1200-acre feet
per annum from the Ogallala zone, and that three water sup-
ply wells have been dfilled having a' total capacity of
approximately 22,000 barrels per day. The water which is

being presently produced in connection with the operation




of the project is being re-injected into the Grayburg-
San Andres formation and produced water within the pro-
posed expansion area will likewise be re-injected. Aver-
age ihjection rates for these ptoposed injection wells is
estimated to be 5007barrels’per day per well.

b 4. A copy of this application has been sent to the
office of the State Engineer of New Mexico, and each off-
setting operator has been- notljled of the proposed injec-
- k » o 4 tion wells described in this appllcatlon.

k: * . 5. The grénting of'this application will result in

the prevention of waste and will protect correlative rights

in the project area.

WHEREFORE, Applicant requasts that this matter be set

for hearing before an examiner and that thereafter the
Commission issue its order approving the drilling of the : e o
AanéCtlon wells as hereinabove set forth.

o SR i o ; R o Respectfully Submltted,

ot ity
b
f

e i : BY: MOD

L, SEYMOUR, sPERLfNG,“ROE‘L & HARRIS

L T : By (X A
b : James E. Sperllng,(aks attorﬁeys
T ~ 800 Publlc Serxvice ilding
R : P. O. Box 2168
Albuguerque, New MexXico 87103
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June 17, 1970 BEFORE THE OIL CONSERVATTION COMMISSION

p

!

-

OF THE STATE OF NEW MEXTICO

IN THE MATTER OF THE HEARTNG
‘CALLED BY THE OIL CONSERVATION
COMMZISSION OF NEW MEXICO FOR

THE PURPOSE OF CONSIDERING:

CASE No. 4367

‘Order No, R~ ;5 22 f

]

APPLICATION OF MOBIL UTL CORPORATION
FOR A WATERFLOOD EXPANSION, LEA COUNTY,
NEW MEXICO.

ORDER OF THE CQMMTssxov I

BY THE COMMISSION:

This cause came‘oﬁ for hearing at 9 a.m, on June 10 , 1970,
at Santa Fe, New Mexico, befcre Examiner Daniel S. Nutter .
NOW on this____ _day of - June 1970 the Commission,
quorum belnanprééent; haVIug ‘considered tne testlmony, the record,
and the recommendations of the Examlner, and belng ‘fully advised
in the premises, B
, , F T
FINDS s

(1) That due public notice hav1ng been given as requlred by
law, the Commission has ]urladlctlon of this cause and the subject
matter thereof,

(2) That the applicant, Mobil 0il Corporation, seeks

authority to expand its Bridges State Waterflood Project, Vacuum
ey - ‘&’l’l

Grayburg-San Andres Pool, by tne injection of wateghthrough WO
additional injection wells to be drilled at locations in Sec~
tions 25 and 26, Township 17 South, Range 34 East, NMPM, Lea
County, New Mexico, as follows:

A well to be drilled at a standard location
2310 feet from the North line and 860 feet
from the West line of Section 25; and

A well to be drilled at an unorthodox loca-
tion 100 feet from the South line and 1980 feet
from the West line of Section 26.

i
L
:
P
- s;
:
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CASE No. 4367

(3) That the injection of water through said wells may cause
waste and may violate correlative rights of the offset Operators

to the south of each of the proposed locations.

(4) That the subject application should be denied.

IT IS THEREFORE ORDERED:
S s ORL ORDERED

(1) That the subject application is hefeby denied.

(2) That jurisdiction of this cause is retained for the

designated.

entry of such further orders as the Commission may deem neces-

sary.

DONE at Sarta Fe, New Mexico, on the day and year hereinabove
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BEFORE THE OIL COMSERVATION COMMISSION }
OF THE STATE OF NEW MEXICO : |

|

+ IN THE MATTER OF THE HEARING

. CALLED BY THE OIL COMSERVATION
| COMMISSION OF NEW MEXICO FOR
THE PURPOSE OF CONSIDERING:

CASE No. 4367 (de novo)
Order No. R-2983-A

APPLICATION OF MOE{L OIL CORPORATION
| FOR A WATERFLOOD EXPANSION, LEA COUNTY,
NEW MEXICO,

o C ssi

 BY THE COMUSEION:

névb at 9 a.m. on September
the Oil cOnscrvation cem-WA
a

te
16, 1970, at Santa te,.n-u;!eﬁicc;»bai
m;ssion of New Mexico, heareinafter rgf

NOW, on this_l0th day of November, 1970, the Commission, a
quorum being presant, having considered the testimony presented
and the exhibits received at caid hearing, and being fully advined
i-in the premises, ,

FINDS: ; : ]

§ {1) Thht due public notice havihg bcén inen as required by !
i/ law, the Commission has jurisdiction of thi- cause and the subject
i matter thereof. ~

(2) That after an examiner hearing, Commission Order No.

i R=-3983, dated June 29, 1970, was entered denying the request of
i the applicant, Mobil Oil Corporation, for permission to expand
its Bridges State Waterflocod Project, Vacuum Grayburg-San Andres
Pool, by the injection of water into the Grayburg and San Andres
formations through two additional injection wells to be drilled
in Sections 25 and 26, Township 17 South, Range 34 East, NMPM,
Lea County, Rew Maxico, as follows:

Awald: &n Lo S-lliad at & utanaard location
2310 feet from the North line and 860 feet
- from the West line of Section 25; and




. CABE No. 4367 ({(de novo)
' Order No., R=3983-A

A well to be dArilled at an unorthodox location
: 100 feet from the South line and 1980 feet from
i the West line of Section 26. o i

(3) That the applicant requested and was granted a hearing
1 de novo before the Oil Conservation Commission.

| (4) That the applicant was granted permission to amend the
i application to permit the conversion to water injection of its
Bridges State Well No. 13, located in Unit E of said Section 25,
in lieu of the well to be drilled in said unit and to inject
into the Grayburg and Upper San Andres formations only in lieu
0f the entire Grayburg and San Andres formations.

07 by 0 A 8 S o A P45 s . S

,(5) That thoro are wubstantial reserves of oil in the Lower
San Andres formation en the Marathon McAlister Lease offsetting
said Well No. 13 to the south. _ i

_ (6) That because of the manner in which said Well No. 13
| was originally completed there is a recasonable probability that |
' said Well No. 13 cannot be completed for water injection in the |

Upper San Andres formation irn such a manner that water injected |
would be confined to the Upper San Andres formation only.

{7} That the escape OFf watér into the Lower Sam Andres
formation as described in Finding No. (6), above, would cause
. premature water breakthrough into wells cn the Marathon
ﬁ Mchlister Leamse, thereby reducing the oil productivity of the
f‘ﬁelia and reducing the ultimate recovery from the lease.

i

i (8) That there are substantial reserves of oil in the
| Upper and Lower San Andres formation on the Continental &cate
' H~-35 Lease to the south of the above-described injection well
. to be drilled at an unorthodox location in said Secticn 26.

B (9) That there are nuwerous wells on said Continental lLease
| completed open-hole in both the Uppsr and Lower San Andres forma-
s tiono

5 (10) That because of the manner in which said Continental
f wells were completed there is a reasonable probability that watex
| injected through said injection well in Section 26 into the Upper
f San Andres formation will escape into the Lowexr San Andrei'fbrhaA{
’ tion through said open-hole completions. :
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CASE No. 4367 (de novo)
Order No. R-3983-A

(11) That the injection of water

- formation, and the escape of water into the

formation as described in Finding No.

into the Upper San Andres
Lower San Andres

(10) . above, would cause

premature water break

through into wells

on the cOntinentalilealo;;

and reducing

thereby reducing the

oil productivity of the wells

the ultimate recovery from the lease.

(12)

That offset producing wel

subject injection wells have recove

1s to the south of each of the
rable reserves in the Grayburxg

and Upper and Lower San

Andres forwations

from said producing wells if the requested injection were

vermitted.

that would be swept away

(13) ,
cause waste and would violate

That the injection of water through

the correlative

said wells would
rights of offset

operators to the south of each of the

proposed 1ocations.

{14) That the aubjccé applicatioﬁ should be denied.

i m

dola

at the subject ap

plication iz hereby denjed.

this cause is retained for the q
the Commission may deem neces-

(2) That jurisdiction of
entry of such further orders as

sary.

New Mexico, on the day and yvear horcinabov4

: DONE at Santa Fe,
| designated.
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WAIVER OF 0BJECT]ON

Phillips Petroleum Company
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— | : Docket No; 21-70

DOCKET: REGULAR HEARING ~ WEDNESDAY - SEPTEMBER 16, 1970

OTL CONSERVATION COMMISSION - 9 A.M. - MORGAN HZ\LL “STATE LAND OFFIGE BUILDING,
SANTA FE, NEW MEXICO

3 ‘ ALLOWABLE: ‘Con51derat10n of the a11owable productlon of gas for October, 1970
from fifteén prorated pools in .Lea, Eddy, Roosevelt and Chaves - .
Counties, New Mexico. Consideration.of the allowable productlon of

L gas from nine prorated pools in San Juan, Rio Arriba and Sandoval:- -
E - o ' Counties, New Mex1co, for October, 1970. ‘

o [ CASE 4367: . (De Novo)'

Appllcatlon of Mobil' 011 Corporatlon for a waterflood expan81on, Lea
County, New Mexico. Applicant, in the above-styled cause, seeks
authorlty ‘to expand 1ts ‘Bridges State Waterflood Project, Vacuun |
Grayburg-San Andres Pool, by}the 1n3ect10n of water into the Grayburg
SanAndres formatlons throligh two additional injectinn wells tO'Sé »
drilled at locations in Township 17 South, Range 34 Bast, Lea County,
New- “eﬂlco ~-3s follows :

= : ; A well to be drilled at a standard location 2310

ﬁ-» 4 T ' feet from’the ‘North line and 860 feet from the

] o i West line of Section 25 ‘and

L“ e ¥ well”to“ue drillsd at an urorthodox location 100
' ‘feet from the South line and 1980 feet from the

£ ~West line of'Section 26.

Upon applleatlon Of‘MObll 0il Corporat1on this case will be heard
De Novo under the prov151ons of Rule 1220.

- L CASE 4368: Appllcatlon of MObll 011 Corporatlon for a waterflood expan81on and

: amendment. of rules governlng same, ‘Lea County, New Mexico. Appllcant,
S in the above-styled cause, seeks authority to expand its Brldges
oy ' : State Waterflood Pro;ect, Vacuum Grayb irg-San Andres Pool, to the con-
S version or water 1n3ect1on of 13 addltlonal wells at standard loca-
tions in’ Sectlons 25, 26, and 27, Township 17 South, Range 34 East,
o Lea County, ‘Néw Mexico. Applicant further seeks the amendment of the
f rules governing said project to perm:t expansion of the prOJect
administratively w1thout a showing of well response.

B S a0 B il ML "
i AN T T

R

upon appllcatlon of Mole 0il Corporation this case Wlll be heard De
Novo under the prov131ons of Rule 1220,

i

THE FOLLOWING CASES' w'Ith[ BE HFARD BEFORE DANIEL S. NUTTER, EX :1";& R,

SION CONPEPBNCB ROOM ON THE SECOND FLOOR OF SAID BUILDING AT 9:30 A.M.

CASE 4413: (Cont1nued from the August 19, 1970, Examiner Hearing)
Tn the matter of the hearing called by the 0il Conservation Comm1351on
upon its own motion to permit Stanley Leonard Jones dba Francisca
Corporatlon and all other interested parties to appear and showioause
why the Francisca Corporation Beeman Well No., 1 located 1980 feet
from the South and West lines of Section 2,- Township 24 South, gange
28 East, Eddy County, New Mexico, should not be plugged and abandoned
in accordance with a Commission-approved plugging program.

OR ELVIS A. UTZ, ALTERNATE EXAMINER, IN THE OIL CONSLRVATION COMMTS-




g REGULAR HEAKING -~ SEPTEMBER 16, 1970
e -2~ Docket No. 21-70

CASE 4416: (Continued for the September 2, 1970, Examiner Hear1ng) -
Application of Rebert L. Parker 1rust for a waterflood project, Lea
County, New Mexico. Appllcant, in the above- -styled cause, seeks

: ‘ ’authorlty to institute .a cooperative waterflood project .in the

: L , ) -Langlie Mattix Pool on its George L.” Erwin Lease’ by the injection

2 > -of- water through its Erwin Well No. 2 located in Un1t L of Section

35, Township 24 South, Range 37 East, Lea County, New Mexico.

CASE 4424: Southeastern New Mexico nomenclature cas€ calling for an order for the
- extensions of certain pools in Lea, Eddy, Chaves and Roosevelt .
Countles, New Mexico:

e it e e <

: o a) Extend the Blinebry 0il Pool in Lea County, New Mexico, to
LSRN include theérein:

e . TOWNSHIP 51 suu'm 'RANGE 36 EAST, NMPM
S SECTION 25: SE/4

b) Extend the BldittrSan Andres Associated Pool in Roosevelt County,
New Mexico, to include therein:

L. e "~ TOWNSHIP 8 SOUTH, RANGE 38 EAST, NMPM
s SECTION 17: SE/4 — - o
E;~ -:Q ¢) "Extend the South-Carlsbad Morrow Gas Pool in Eddy County, New
i: Mexico, to include therein:’
b ' TOWNSHIP 23 SOUTH; RANGE: 26 EAST NMPM
i : o SCCTION 1: ‘..',r2 :

d) Extend the Double L-Queen Pool in Chaves County, New Mexico, to

T ~ SECTION 36: NE/4 NW/4

RO include therein: -

3 » H ) L .- )‘i .

o TOWNSHIP 14 S&¥L~ %ﬁj\%&GE 29 EAST, NMPM
S - SECTION 25: ¢ _TI8W/4

£

3

e) Extérd the Eagle Creek-San ‘Andres Pool in Eddy County, New Mexico,.
to include therein:

TOWNSHIP 17 SOUTH, RANGE 25 EAST, NMPM
SECTION 22: E/2 NE/4

f) Extend the lusk-Morrow Gas Pool in Lea County, New Mex1co, to
incdlude therein:

TOWNSHIP 19 SOUTH, RANGE 32 EAST, NMPM

SECTION 32: A1l




REGULAR HEARING - September 16, 1970 ‘ Docket No. 21-70
-3
(Case 4424 continued)

2 ,i : _ C qg) Extend the Midway-San Andres Pool in Lea County, New Mexico, to
include therein:

TOWNSHIP 17 SOUTH, RANGE 37 EAST, NMPM
SECTION 16: Sw/4

h) Extend the West Sawyer-San Andres Pool in Lea County, New Mexico,
to 1nc1ude therein:

TOWNSHIP 9 SOUTH _RANGE 37 EAST, NMPM
SECTION 34: §/2

i) Extend the North Vacuum-Abo Pool in Lea County, New Mex1co, to
1nc1ude thereiny

TOWNSHIP 17 SOITH, RANGE 34 PAST NMPM
SECTION 11:" SW/4 '

j) Extend the North Vacuum-Morrow Gas Pool in Lea County, New Mex1co.

to include therein: ) B
TOWNSHIP 17 SOUTH, RANGE 34 EAST; NMPM
SECTION 14: N/2 S T
SECTTON 15: E/2 ) LA

k)~ Exténd-the- Vada—nennsylvanlan Pool in Lea and Roosevélit Counties,
New Mexico to 1nclude therein:

| - TOWNSHIP 8 SOUTH, RANGE 35 EAST, NMPM
~ SECTION 34: NW/4

TOWNSHIP 8 SOUTH, RANGE 36 EAST, NMPM
SECTION 27: SE/4 _
SECTION 28: NE/4

VT Y

TOWNSHIP 9 S0UTH, RANGE 33 EAST, NMPM
SECTION 247  AIL
SECTION 25: NE/4

e

TOWNSHIP 9 SOUTH, RANGE 34 EAST, NMPM
SECTION 19: N/2 and SW/4

TOWNSHIP 9 SOUTH, RANGE 35 EAST, NMPM
SECTION 16: SE/4

CASE 4425: Application of Eastern Petroleum Company as agent for Southern Gulf
Production Company for an unorthodox gas well location, San Juan
County, New Mexico. Applicant, in the above-styled cause, seeks as
an exception to the gas well location requirements of the Commission
Rutes and Requlations. approval for the Southern Gulf




C.ASE 4367: Appl:.cation of MOBIL \
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| quorum being present, having considered the testimony presented
. and the exhibits received at said hearing, and being fully advined

BEFORE THE OII, CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION
COMMISSION OF NEW MEXICO FOR
THE PURPOSE OF COREIDERING:

CASE No. 4367 (de novo)
Order No. R-3983-A

APPLICATION OF MOBIL OIL CORPORATION

FOR A WATERFLOOD EXPANSION, LEA COUNTY, : !

NEW MEXICO.

BY THE COMMISSION:

This cause cnni on for hearing de novo at 9 a.m. on September

16, 1970, at Santa Pe, New Mexico, before the Oil Conservation Cony

mission of New Mexico, hereinafter referred to ag thse "Commission.

ROW, on this 10th day of November, 1970, the Commission, a

in the premises, =
FINDS :
{1} That due public notice having been given as required by

law, the Commission has jurisdiction of this cause and the .ubjccq
mi:tter thereof,

(2) That after an examiner hearing, Commission Order No.
R-3983, dated June 29, 1970, was entered denying the request of
the applicant, Mobil Oil Corporation, for permission to expand
its Bridges State Waterflood Project, Vacuum Grayburg-San Andres
Pool, by the injection of water into the Grayburg and San Andres
formations through two additional injection wellsz to be drilled
in sections 25 and 26, Township 17 South, Range 34 East, NMPM, |
Lea County, New Mexico, as follows:

2 well to be drilled at a standard location
2310 feet frcm the Noxrth line and 860 feet
from the West line of S8ection 25y and
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‘San Andres formation on the Marathon McAlister Lease offsetting

e
! .
%
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CABE No. 4367 (de novo)
Order No. R=3983-A N

A well to be drilled at an unorthodox location
- 100 feet from the South line and 1980 feet from
the Weat line of Section 26.

(3) That the applicant requested and was granted a hearing
de novo before the Oil Conservation Commission.

(4) That the applicant was granted permission to amend the
application to permit the conversion to water injection of its
Bridges State Well No. 13, located in Unit E of said Bection 25,
in lieu of the well to be drilled in said unit and to inject
into the Grayburg and Upper San Andres formations only in lieu
of the entire Grayburg and San Andres formations. ‘ .

(5) That there are substantial reserves of cil in the Lower

said well No. 13 to the south.

(6) That because of the manner in which said Well No. 13 !

was originally completed therxe is a reasonable probability th :—%

said Well No. 13 cannot be completed for water injection in the
Upper San Andras formation in such a manner that water injected |
would be confined to the Uppar San Andres formation only.

(7) That the escape of water into the Lower San Andres
formation as described in Pinding No. (6), above, would cause
premature water breakthrough into wells on the Marathon
McAlister Lease, thereby reducing the oil productivity of the
wells and reducing the uvltimate recovery from the lease.

(8) That there are substantial reserves of oil in the
Upper and Lower San Andres formation on the Continental State
H-35 Lease to the south of the above-described injection well - |
to be drilled at an unorthodox location in said Section 26.

(9) That there are numerous wells on said Continental Lease
completed open-hole in both the Upper and Lower San Andres forma-
tion.

{10) That because of the manner in which said Continental
welle ware complated there is a reascnable probability that water.
injected through said injection well in Section 26 into the Upper
san Andres formation will escape into the lLower San Andres forma-
tion through said open-hole completions.
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f CASE No., 4367 (de novo)
l: Otdel' HO., R“3983‘A

_the ultimate recovery .from the lesase.

" entry of such fuxthct orders as the Commisiion may deem neces-
B&rY.

e s i i A

-3‘

(11) That the injection of water into the Upper San Andres |
formation, and the escape of water into the Lower San Andres o
formation as described in Finding Wo. (10), above, would cause
pPremature water breakthrough into wells on the Continental lease,
thereby reducing the oil productivity of the wnlln and reducing

(12) That offset producing wells to the south of each of the
subject injection wells have recoverable resexves in the Grayburg
and Upper and Lower San Andres formations that would be swept away
from said producing wells if the requested injnctton were
permitted.

(13) That the injection of water through said wells would
cause waste and would violate the correlative rights of offset
operators to the south of each of the proposed locations.

(14) That the subject application should be denied.

X _18 THEREFORE ORDEREDS -
(1) That the subject ipplicntion is hctebyvgggggg.

[N

(2) That jurisdiction of this cause is retained for the

DONE at Santa Fe, New Mexico, on the day and year horcinabov*
designated.

(/' f A

A. L. PORTER, Jr., Member & Secretary




WAIVER OF 0BJECTION

PHTllips Petrblédm}Company ha§‘receiVed notice,ofjfﬁe intentfon of Mébil
0il Corporation to pursue a waterflood expansion apélication:under Case No,
/143i6‘7 and 4368 on September 16, 1970. Phillips alsof understands that a
requést will be made by Mobil for éﬁfhority to injé%f water into Bridges
State Well No. 29 which is a north offset to the th]libs Mabel Lease in
the W2 of. the NN/h ‘of Section 35, T-17- S Range 3# €ast. Phillips has‘ﬁb

obJectlon to the Mobll appllcatlon

B w—“—-—‘__x

- Phl!llps Petroleum Company

o



REGULAR HEARING - SEPTEMBER 16, 1970

CASE 4416:"

CASE 4424:

Docket No. 21-70

(Continuéd for:the September 2, 1970, Examlner Hear1ng) :
Appllcatlon ‘of Rebert L. Pafker Trust for a waterflood project, Lea
County, New Mexico. Applicant, in the above-styled cause, seeks
authority to institute a cooperative waterflood project in the
Langlie Mattix Pool on its George L. Erwin Lease by the injection
‘of water through its Erwin Well No. 2 located in Unit L of Section
35, wanshlp 24 South, Range 37 EBast, Lea County, New Mexico.

Southeastern New Mexico nomenclature case calling for an order for the
exten51ons of certain pools in Lea, Eddy, Chaves and Roosevelt
Counties, New Mexico:

“a) Extend the Bllnebry 011 ‘Pool in Lea County, New Mex1co, ‘to
inclide theréin:

TOWNSHIP 21 SOUTH, RANGE 36 EAST, NMPM
SECTION 25: SE/A

b) Extend the Bluitt-San Andres Associated Pool in Roosevelt County,
New Mexico, to include thereln

TOWNSHIP 8 SOUTH RANGE 38 EAST, NMFM
SECTION 17: SP/4

¢) Exterid the South-Carlsbad Morrow Gas Pool in Eddy County, New
Mexico, to include therein:

TOWNSHIP 23 SO0UTH, RANGE 26 EAST, NMPM
S8ECTION 1: W/2 ‘

a) then‘d the Double L-Queen Pool in Chaves County, New Mexico, to
"include therein:

TOWNSHIP 14 SOUTH) RANGE 29 EAST, NMPM
SECTION 25: SE/4 SwW/4
SECTTON 36: NE/4 NW/4

‘e) Extend the Eagle Creek-San Andrés Pbol in dey County, New Mexico,
to include therein:

TOWNSHIP 17 SOUTH, RANGE 25 EAST, NMPM
SECTION 22: E/2 NE/4

f) thend the Lusk-Morrow Gas Pool in Lea County, New Mexico, to
include therein: ‘

TOWNSHIP 19 SOUTH, RANGE 32 EAST, NMPM
SECTION 32: A1l
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DOCKET: RECULAR HEARING = WLDNESDAY ~ SEPTEMBER 16, 1970

>}un OIL CONSERVATION COMMISSION - 9 A.M. - MORGAN: ‘HALL, STATE LAND OFFICE BUILDING,

SANTﬂ FE, NEW MEXICO

ALLGWABLE:

CASE 4367:

Coh31dérat1on of the a11owablefproduct10n of gas for Octobef, 1970,

.from fifteen prorated pools in Lea, Eddy, Roosevelt and Chaves

Counties, New Mexico. Con31derat10n ‘of the allowable production of
gas from nine prorated pools in San Juan, Rio Arriba and Sandoval
Counties, New Mexico, for October, 1970.

(De Novo)

e

Grayburg-San And

CASE 4368:

CASE 4413:

Application of Mobil 0il Corporatlon for a waterflood expan31on, Lea
County; New Mexico. Applicant, in the above-styled cause, seeks
authority to expand its Bridges State ‘Waterflood Progect, Vacuum .
res Pool, by the 1n3ectjon of water into the Grayburg
San ‘Andres form ns through two additional 1n3ect10n wells to be
drilled at locdtions in Township 17 South, Range 34 East, Lea County,
New Mexico, as follows:

‘A well to be drilled at a standard location 2310
feet from the North line and 860 feet from the
West line of Seetion 25; and

A well to be drllled at an unorthodox locat1on 100
feet-from-the-South line and 1980 feet from the
West line of Section 26.

Upon application of Mobll oil Corporation this case will be heard
De Novo under the prov131ons of Rule 1220.

Appllcatlon of Mobil 0il- Corporatlon for_ waterflogdg?xpahsion‘and

amendment of rules governing same, Lea COul-y, New{.; Xico. Applicant,
in the above-styled cause, seeks authority to expauu “4ts Bridges
State Waterflood Project, Vacuum Grayburg-San Andres Pool, to the con-
version of water injection of 13 additional wells at qtandard loca-
tions in Sectlons 25, 26, and 27, wanshlp 17 South, Range 34 East,
Lea  County,- Non Mevico. Ann11nanf fur'ther aeeks the amendment of the
rules governing said progect to permit expansion of the project
administratively without a showing of well response.

Upon application of Mobil (il Corporation this case will be heard De
Novo under the provisions of Rule 1220.

.THE FOLLOWING CASES WILL BE HEARD BEFORE D\NIEu S.ANUTTER EXAMIINE R,
OR ELVIS A. UTZ, ALTERNATE EXAMINER, IN THE OIL CONSERVATION' hOMMLb-‘
SION CONFERENCE ROOM ON THE SECOND FIOOR OF SAID BUILDING AT S:30 A.M.

(Continued from the August 19, 1970, Examiner Hearing)

In the matter of the hearing called by the 0il Conservation Commission
upon its own motion to permit Stanley Leonard Jones dba Francisca
Corporation and all other interested parties to appear and show cause
why the Francisca Carporation Beeman Well No. 1 located 1980 feet

from the South and West lines of Section 2, Township 24 South, Range
28 East, Eddy County, New Mexico, should not be plugged and abandoned
in accerdance with a Commission-approved plugging program, :
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CASE 4426:

CASE 4427:

CASE 4428:

CASE 4354:

" REGULAR HEARING - September 16, 1970

Docket No. 21~70

(Case 4425 continued)

Production Company Navajo Tocito Well No. 4 at an unorthodox gas well
location 2623 feet from the South line and 1157 feet from the West
line of Section 10, Township 26 North, Rarige 18 West, undesignated
Pennsylvanian gas pool, San Juan County, New Mexico.

Application of Texaco Inc. for salt water disposal, Chaves County, .
New Mexico. Applicant, in the above—styled cause, seeks authority to
daisptde of produced salt water into the Devonian formation in the
open-hole interval from 11,150 feet to 11,750 feet in its -Peery ,
Federal Well No. 4 located in Unit A‘of Sectlon 29, Township 15 South,
Range 30 East, Little Lucky Lake-Devonian Pool, Chaves County, New
Mexico.

Appllcatlon of David. F. Fasken for the. creat1on of a new’ gas “pool ‘and
special pool ru]es therefor, .and ‘a non=standard gas spacing- unlt,

Eddy County, New Mexico. ‘Applicant, in the above-styled cause, seeks
the creation of a‘new Morrow gas pool for his well located 3630 feet
from the South:line and 660 feet from the East line of Section 1,
waosh1n 21m$outh, Range 2S5 East; Eddy County, New. Mex1co, and for the
promulgqu;on of special rules therefor, including a provision for 640-
acre spacing unlts. Appllcant further seeks approval of a 854.62-
acre non-=standard’ nas spading unit comprising all of said Sectlon 1

to be dedicated to the above-described well.

Appllcatlon of Texas 0il and Gas Corporat1on ‘for a ron-standard gas
spacing unlt, Eddy County, New Mex1co. Applicant, in ‘the above~
styled causé, séeks approval of an approx1mate1y 240~-3cre. non- :
standard gas proration unit comptising the E/2 NE/4, SW/4 NE/4, w/2
NW/4, and SE/4 NW/4 of Section 11, ‘Township 23 South, Range 26 East,
South Carlsbad Field, Eddy County, New Mex1co, to be .dedicated to a
well to be drilled at a standard location in the N/2 of said Section
11 to test any and all formations from the surface of the ground down
to and 1nclud1ng the Morrow format1on.

(Contlnued from the July 1, 1970 Examiner Hearing) and the August S
1970, Examiner Hearing.

Appllcatlon of Michael P. Grace and Corinne Grace for compulsory
pooling, Eddy County, New Mexico. Applicants, in the above-styled
cause, seek an order pooling all mineral interests from the surface

of the ground down to and 1nclud1ng the Morrow formation underlying
TUthe nt/’2 SE. 8zheidnian. Tuwnshib 23 S

uth,: Range 26 East, South -
Carlsbad Field, Eddy County, New Mex1co, ‘said acreage Lo L& Jedicated-
to a well to be drilled in either the NE/4 NW/4 or the NW/4 NE/4 of
said Section 11. Also to be considered will be the costs of drilling
said well, a charge for the risk involved, a provision for the alloca-
tion of actual operating costs, and the establishment of charges for
supervision of said well, :
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(Case 4424 continued)

- ’ g) Extend the Midway-San BAndres Pool in Lea County, New Mexico, to
include thereln

TOWNSHIP 17 SOUTH, RANGE 37 EAST NMPM
- SECTION 16: SW/4

" h) Extend the West Sawyer-San Andres Pool in Lea County, New Mex1co,
to include therein: :

TOWNSHIP 9 SOUTF RANGE 37 EAST, NMPM
SECTION 34: §/2

-

5 . i) Extend the North Vacuum-Abo Pool in Lea County, New Mexico, to
“include therein: .

TOWNSHIP 17 SOHTH RANGE 34 EAST, NMPM
SECTION 11:

J) " Extend ‘the North Vacuum- Morrow Gas Pool in Lea County, New ‘Mexico, 2 :
to 1nclude ‘therein: . ~'§
41‘ i

' TOWNSHIP 17- soum, RANGE 34 EAST, NMPM SR PIEES S

SECTION 14: N/2

SECTION 15: E/?

’"fé k) Extend the Vada-Pennsylvanian Pool in Lea and Roosevelt Counties,
: ‘ New Mexico to include therein:

TOWNSHIP 8 SOUTH; RANGE 35 EAST, NMFM
SECTION 34: WW/4 :

TOWNSHIP 8 SOUTH, RANGE 36 EAST, NMPM
SECTION 27: SE/4
SBCTI'ON 28: NF‘/4

o TOWNSHTP 9 50014, RANGE 33 EAST, NMPM
L g SECTION 24: A1l
: = S SECTION 25: NE/4

TOWNSHIP 9 SOUTH, RANGE 34 EAST, NMPM

’ aramTar 10, N7/D anAd QW/4

il . e 418 K : & E : R SR

TOWNSHIP 9 SOUTH, RANGE 35 EAST, NMPM
SECTTON 16: SE/4

CASE 4425: Application of EBastern Petroléum Company as agent for Southern Gulf
Production Company for an unorthodox gas well location, San Juan
County, New Mexico. Applicant, in the above-styled cause, seeks as
an exception to the gas well location requirements of the Commission
Rules and Requlations. approval for the Southern Gulf

I ) - ) '
k..lIlIl-IIIllIIlIIIIIlIIIIIIIIIIIIllllllIIIlllIIIIII-zilIIl-IIII-------------n---t____________




(e]] 55 CONSERVATION COMMISSION
P. O. ROX 2088
SANTA FE, NEW MEXICO 87501

July 31, 1970

: ;
R ‘ Ry ’
P. O. Box 633 DOCKE: Ll

‘Midland, Texas 79701 - ﬁg_fé?;:ﬁzz?;ﬁa
o Bate ,

Attention: Mr. Ira a. Stitt

ﬂ:; Re: APPLICATION OF MOBIL OIL CORPORATION
g o : FOR A DE NOVO HEARING BEFORE THE
(?\ o A COMMISSION OF CASES 4367 & 4368
- AED THE RESPECTIVE COMMISSION ORDERS
!{\\ | 23983 & R-3984 PERTAINING TO THE
) @“—- EX?ANSION OF ITS BRIDGES STATE LEASE
“ATERFLOOD PROJECT IN THE VACUUM
GRAYBURG-SAN ANDRES POOL. 'LEA COUNTY,
ﬂ NEW MEXICO
HTU

Gcn;l@em

: 'rhe subject application will be set for heari.nq de novo
before the C omission at its Regular Heax'ing on September 16,
~ 1970. : : )

A copy of the dockct will be mailed to you a few days
prior to the hearing. :

Very truly yours,

GEORGE M. HATCH
Attorney

GMH/esr
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) MIDLAND, TEXAS 73701

July 28;

B JuL 28 AWl 58
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New Mexico 0il Conservation Commission .
“P. .0. Box 2088
Santa Fe, New Mexico 87501

" Att: Mr. A. L. Porter, Jr.

APPLICATION OF MOBIL OIL CORPORATION
FOR A DE NOVO HEARING, BEFORE:THE
COMMISSTON OF CASES. 4367 & 436
AND ‘THE RESPECTIVE counzssxov
o S S ' R-3983 & R-3984 PERTAINING TO THR
T : ) E EXPANSION OF ITS BRIDGES STATE LEASE
SR WATERFLOOD PROJECT IN THE VACUUM
GRAYBURG-SAN ANDRES) "POOL,
LEA COUNTY, NEW MEXICO

Contl g:-:«oﬂaﬁm o e e e i

Please rete1 to Comm1331on Orders R~ 3983 and R-3984 1<sued June ?9 19/0

gsult

AL B respectlvely._ These cases were heard before the LAamlner ouAJune 10, 1970.

The relief requested at this hearing was denied by the Commission.

-Pursuant to the Commission Rule 1220, permitting the: matter to be heard ‘ ' 3
de novo before the Commission, Mobil 0il Corporation respectfully requests ) v
with this application that the Comnission grant Mobil a de novo hearing on
Orders R-3983 and R-3984 resulting from Cases 4367 and 4368,

LIRS ' C. Respectiully -submitied,

I TE

}" R ~ ‘ MOBIL OIL CORPORATION
4

Q. s

e o Ry
Ira B. Stict
Division Operations En01neer

[ T R

WBSinmonsJr/bje ?




£.0. 80X 633 -
MIDLAND, TEXAS 79701

Mobil Oil Corporation

— Tulv °28 1970

7{! Juo 28 Arll s6

. New Mexico 0il Conservatlon Commission ) /27 -
P. O. Box 2088 . s
Santa Fe, New Mexico 87501 - A§/';54:;7 X

Att: Mr, A, L, Porter, Jr.

APPLICATION  OF »MOBIL on. CORPORATION
FOR A DE NOVO :

AND THE RESPECTIVE COMMISSION ‘RDERS
R-3983 & R-3984 PERTAINING TO THE
EXPANSION OF ITS BRIDGES STATE LEASE
WATERFLOOD PROJECT IN THE VACUUM
GRAYBURG-SAN ANDRES) POOL,

LEA COUNTY, NEW MEXICO

x
i
g
3
i
£
4
g.‘
ke
*.
£
R
o
A
+

Gentleren:

Vet 5

Please refer to Commission Orders R-3983°and R-3984 issued June 29, 1970
as a result of Mobil 0il Corporation's applications in Cases 4367 and 4368
respectively. These cases were heard before: the Examiner on Jume 10, 1970.

The relief requested at this hearing was denied by the Cqmmiségéh.

Pursuant to the Commission Rule 1220, permitting the matter to be heard

de novo before the Commission, Mobil 0il Corporation respectfully requests
with this application that the Commission grant Mobil a de novo hearing on
Orders R-3983 and R-3984 resulting from Cases 4367 and 4368,

Respectfully submitted,

MOBIL OIL CORPORATION

b,

el ETOULTL R L . S Ty S gy
; " - - - Ica B. Stitt

Division Operations Engineer

WBSimmonsJr/bje
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s 1 BEFORE THE OIL CONSERVATION COMMISSION :
| - OF THE STATE OF NEW MEXICO

| .
o, IN' THE MATTER OF THE HEARING
} it CALLED BY THE OIL CONSERVATION
“COMMISSION OF NEW MEXICO FOR ‘ i

||THE PURPOSE OF CONSIDERING:

i

CASE No. 4367 (de novo)

§&§ {ﬁ; - !
( ; >\ Order No. R-3983-A
—I/". )

APPLICATION OF MOBIL OIL CORPORETION -
FOR A WATERFLOOD EXPANSION, LEA COUNTY,
{NEW MEXICO.

5’, ; : o ORDER OF THE COMMISSION

BY THE;COMMISSION:

Thls cause came on for hearlng de novo at 9 a.m. on September
» 16, 1970 at Santa Fe, New Mexico, before the 011 Conservation Com-
3 : s m1ss1on of New Mexico, hereinafter referred to as the»!'Commi—ssi-cn;l

B ; E o ‘NOW, on this - day of November, 1970, the Comm1531on, a
' quorum belng present, having considered the. fpe+1mony presented
and the exh1b1ts received at sald hearlng, and belng fully advised

o

‘.a
["
h
fl)
'c’
B
[
El.
ot
i
D
4}
i
{

i o é (1) That due public¢ notice having been”given as required by
’ ‘ :ilaw, the Commission has jurisdiction of this cause and the subject
'matter thereof.

(2) That after an examiner hearing, Commission Order No.

R-3983, dated June 29, 1970, was entered denying- the request of

the appllcant "Mobil 0il Corporatlon, for»perm1351on to expand its

I
!Bridges State Waterflood Project, Vacuum Grayburg-San Andres Pool,

by the injection of water into the Grayburg and San Andreés forma- %

I : : i
i

i tions through two additional injection wells to be drilled in-
?fSections 25 and 26, Township 17 South, Range 34 East, NMPM, Lea
;County, New Mexico, as follows:

A well to be . drilled at a standard location
2310 feet from the North line and 860 feet
from the West line of Section 25; and

i A well to be drilled at an unorthodox location
% 100 feet from the South line and 1980 feet from
| the West line of Section 26.




¢

g

., ~2-
| CASE No. 4367
" Order No. R-3983-A
(3) That the applicant requested and was granted a hearing

de novo before the Oil Conservation Commission.

i
i
; (4) That the applicant was granted permission to amend the
,gappllcatlon to permit the conversion to water injection of its {
;;Brldges State Well No. 13, located in Unit E cof said Section 25

? ;in lieu of the well to be drilled 1n said unit. a::/to inject onty

#

r :

flnto the Grayburg and Upper San Andres formatlons in lieu of the
‘@MJt]v-e,

{{ Grayburg and San Andres formations.

(5) 14/%4 e MW{
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Vol ~ That offset producing wells to the south of each of the
subject injection wells have recoverable reserves in the’Graybﬁré)‘
gand'Uppeﬁ&San Andres formations that would be swept away from said {
producing wells if the requested injection were permitted. :
(B) @ . That the injection of water through'séa;i‘d wells would
cause waste and would violate the correlative r%éhtsAOf Bffset
operators to the south of each of the proposed locations.
(/4) W That the subject application should be denied. o
‘ IT IS THEREFORE ORDERED:
(1) That the subject application is hereby denied.
b (2) That jurisdiction of this cause is retained for the
gentry of such further orders as the “ommission may deem necessary.

_ DONE at Santa Fe, New Mexico, on the day and year hereinabove
‘designated.
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(Whereupon, the Hearing was reconvened at

9:00 A.M., on Septembér 17, 1970.

MR. PORTER:A‘Thé Hearing will come to Order.
Mr. Lopez, I believe we had concluded with Marathoﬁ's
first witness. Will ybu call your next witness?

MR. LOPEZ: If the Commission pleasé, I would

_1like to call Mr. Paxton.

—=== JOHN W. PAXTON

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

examined and testified as follows:

. DIRECT EXAMINATION
BY MR. LOPEZ: | .

Q Wbuld.you’please state your full name and with
whom you are employed? |

A I am John W. Paxton. I live in Midiand, Texas.
I am émployed by Marathon 0il Company on the District

gcislize in waterflood projectus.

Engiﬁéer's Staff. I sp
Q Did you testify previously in this case?
A I have not testified in this case beforé.
Q Are you familiar with the vacuum field in

Lea Cﬂﬂhfy; New‘MﬁXiéC?'L"

A I have studied the performance of the waterflood.

Q And you are familiar with the Application of
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B\l
fﬁ A Mobil O0il in these two cases we are hearing today? ~ S
l:; A Yes, 1 am. 7
;: ‘ - ; Q HaQe you testifi;d pefore the New Mexico 0il
;g- : Coﬁservation Commission before and are your qualifications
i a ﬁatter of record?
;} : A I have.’ .
éxa | » ‘ MR.ALOPEZ: Are his qualifications acceptableé
%% - ' MR. PORTER: Yes.
3 BY MR. LOPEZ:
%f% Q Mr. Paxton, have Yyou preparéd orkhéd prepared
éué ‘ | » uﬁdér your supervision some exhibits in this case? )
: A Yes, I nave. |
‘ Q Referring to Exhibit No. 6, Marathon Exhibit
' %g No. 6, would you please describe to the Commission Qhat
o : this exhibit stands for?
kf:§f1k iﬁé | | % A This is a map showing the north portion of
%4 | ghe Vacuum field. It shows usbil's Bridges State Waterflood
‘ ?; froject outlined in gréen on the map and Grayburg-3an Aﬁdres
wells are shown in the code or ledgend at the bottom of

the iap with a small dst and a circle around it; Mobil's

injection wells and proposed injection wells are shown

by the circle and the other operators' jnjection wells

‘are shown on here also. This is the large circle on
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%
) - the map. The wells that were to be drilled under this
? - - - . Application are shown in'the'triangle. Wells producihg
- s
3 vQ from the deeper horizons are shown as small dots on
i ) g . the map.
;H; - ‘,%é | ‘ Q | isn't it true, now, that Mobil as a matter of
§; “._‘:€3’ ' record has abandoned their proposal to drill the two new
' | éfg . wells indicated by triangles and ?ather convert,at some
NE;€ B future date, Well No. 13 that is indicated by the black
gzz * dot directly north of Marathon-McCallister Lease?
¥I 'f : 1§?§ ’ . A Yes, I understand that,theymhgygwwithdrawn
gFﬁ their appiication to drill,
lﬂy_i ”%Eﬁ ' Q Were you ever made aware before yesterday
54 §i£ morning cf Mobil's intent to change its Application?
Ei¥* . %iﬁ A No, I was not. |
o '%i; Q Do you have anything further to offer in
f« e éig connection with this exhibit?
‘ E;* A I have a color codeion this exhibit showing
sz the time sequence that Mobil was able to put on injec-
HE® ]
T vions. Their initial nilot injgétion’wells that were
- put on in 1958 are shown in green; their expansions
in 1963 are lavender; the 1967 and '68 expansion
B which came very close to the same time are in orange
> and blue respectively. Their current proposed waterflood
&i
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year.

of Mobil's waterflood. I plotted the performance of

tion well was converted to injection is also shown.

166

expansion is shown by the red injection wells. This map

is effective baSed on information we had in June‘ of this

Q Now, referring to Marathon's Exhibit No. 7,
would you please explain to the Commission what this
means or what your studies produced?

A Yes, sir. I was interested in the performance R

22 injection wells in their pilot area. Beginning with

Figure "1" in this booklet, I will discuss this in

more detail ﬁhan the ones laterron. I have shown on
these curves, the average daily oil producing rate each
year for-producing‘wells in the pilot area. I plotted
the o0il in the =olid black line and the water in a dash -

line. At the top of this figure, I show the configuration

of wells with the injection wells coded on the map.
The number of the well, the plotﬁed data for it is

indicated on here and the year that the particular injec-

I have shown on these figures the cumulative oil prior
to waterflood. This is here to give us an idea as to

what kind of well it had.been before. I show cn here

: the 0il that was produced during waterflood and the
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present oil to water ratio for the period of January 1st,
1970 to July 1st, 1970.
To discuss these curves in groups, to save

time, the first two curves are the center wells in

Mobil's five-spot pilot. This one that we are looking

at on Figure 1, we see there waterflood respons occurring
jn 1961. Then it 1ncreaspd in 1964 after Mobil apparently
ihcreased their injection rates. The peak oil rate on

this curve is L4 barrels per day and the peak water

productlon rate is 126 barrels per day. This highmm”“"
wateér production is a chgractérlsulc of" essentlally all-
of:the curvés in thié‘eXﬁibit. |

‘Going to Figure No. 2, a very similar per-
formance from tﬁis well. 1In both of these center wells
we see production produced during the waterflood
approaching that that was produced before waterflood.

Then the next group of wells, five wells

‘located on the outside of Mobil's pilot area, we go
Ciist so Moo 5k.
Q Is this on Figure L druéigure 3?
A I skipped a figure.
Q Yes, you skipped a figure.
A I am scrry. Let me go vack to Figure 3. The

group of wells that are plotted here I will point out

]

S i
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right now to save time in picking them up. I will begin
with No. 59 located in Section 13 near the west line.

We go from 59 to 54, 55, 34 and then 67. This is a group

-of wells that experienced a one and two-way push from

the injeéction wells, you will be able to ‘see by the con-

’figuratiﬁn"at the top of the exhibit. This Figure No. 3,

Well No. 59, shows performance very similar to the center
prdduCing wells, however,,thévéil rate does not approach
that of the center wells, reaching 21 barrels per day

in 1964 and the water rate haslriSen up to 90 barrels

ﬁéf day. - k

Going on to Figure No. 4, this well had a

two-way push in 1958 and then in 1957 it benefited from

a four-way push as a result of the 1967 expansion.
Typically, we see that during the waterflood program,
these wells have not produced the quantity of oil that
the éenter'wells did. Their response is substantially
less throughout.

Going on to Figure No. 5, again, in this

=N sy AR
oS Sried
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time from 1062 until
1963; then a two-way push from '63 until '67 when it
was made a center producer four-way push. Again, lesser

response than the center well and higher water production

up to 135 barrels per day in this group here which is
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typical of the rest ofuthe%wells in this group.

We see on Figure No. 6 and Figure No. 7,
veri:large volumes of water frem'Wells'NOSa 6 and 7.
We ﬁent off scale here and reached 368 barrels per day
in the year 1965. .
Then, those 1nterestea in the next row of
| Q (Interruptlng) Beglnnlng with Figure No. 8%
; A Yes, we will go to Figure No. 8 for Well No. 2.

These wells were converted to injection in 1967, so 1

: 9xam1ned the productlon from the time the pilot was

1n1t1ated until they were put on injection. This row
of wells beglns with No. 24 in the southwest corner of
Seetion 13 and moves southwest through 21 and into 7
an& then back up to No. 31 northwest and then into 62.
Loéking at. the configuraiion,rwe.see an injection well
thét was put on in 1958 Ehd'there are tWo producting
wells on a line in between the injection well and Well
No} 24. This partlcular well was the best of this
gﬁeup in its response. It reached 15 barrels per day
of 0il and 38 barrels of water per day. Typically, this
gfcup of wells was very slightly affected by the

injection program as we can see, turning to Figure No. 9
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and Figure No. 10, Figure No. 11, Figure No. 12, this
curve on Well —— on Figure No. 13, doesn'ﬁ,belong to

any particular group. ‘This was plotted because of my
intefést in the performance of wells in this flood.
I.understand that the reports are in error so I will not
dlscuss this further.

No. 10 Well is another that doesn't belong

“to any particular group that benefited from only a one-—

way push from 1963 until 1967 when the expansion put
it in a four-way push., It recelved some response

after 1903, and then in 1967 it responded substantlally”“

_and predominantly in water productlon. It reached a

maximum water production, it is off scale on this curve,
at 420 barrels per day. The well received a good
response on the oil production going toy61 barrels

per day early in 1969. But again you see the large

volume of water produced in this well.

Then the next group of wells are eight wells

that are located 1n the expansion area ﬁhat was started

in 1967 and 1968. The first six of these are center
producers. The first one that I have plotted here is
on Figure No. 15, Well, No. 9, located in the south

part of Section 13. This is the best of this group.
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Its response reached 122 barrasls of oil per day in
Juhe-of‘1969 and has suffered a very sharp decline since
then to the rate of 61 barrels per day'in June of 1370.
The water production is increasing rapidly. At this
time, having reached a rate of 79 barrels of water per
day in June of 1970. |

Figure»No. 16, probably*more typical of-

this group of wells was in a four-well push. Its response

- occurred appérently in January of 1969. The water and

he same time. The oil rate rached
about 99 barrels per day in February of 1969 and then
118 barrels per day -in June of that year. The water
production has increased steadily élnce response.aﬁd
Stiil trends upwafd. In June of 1970 it reached 217
barrels per day average. This is another curve that is
characterized by rapidly ingreasiﬁg water rates and
sharply de&lining 0il producing rates.

No. 53 shown on Figure 17, very similarly,
this well reached-232;barrel§ of water per day. Again
wa see the sharp decline in oil rates and increaéing
water rates. It reached 232 bafrels of water per day.

Well No. 8 is somewhat anomalous to this

group shown on Figure 18. It did not realize the
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response that the other wells have which I have no
explahation for this. |

Pertaining to FigurécNo..18; another typical
well in this group.> o |

Figure No. 20, a similar situation for this

_group.

Continuing to Figure No. 21, this well

experienced -a three-well push, you ¢an see on the con-

figuration on the top. This is a Mobil State G No. 1
located in Section 24, location "B". It responded to
a rate of 46 bafréIé”af“dil‘per day in Juane of 1959
and;declined to three barreis per day in June offi970.
The water is up to 53 barrels per day at the present
time.

On Figure No. 22, this was another well that

was just barely beginning to respond‘and 1 was searching

in the expansion area for other wells that experienced
a two-way push and had shown somé response, but i did
not find any because some of the high spot elements
were riot develobed in the San Andres zone yvet. The
example of this is in Section 26, Location "B" and
in Section 26, Location "F", We see that referring to

Exhibit No. 6, that there are no San Andres wells yet
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in these two five~spot elemernis.
" Q Have you been able to draw'any ‘conclusions

e Ao

in your study of ULhese charts?

A Yes. These curves demonstrate that response
to injection at the pfdducing wells will occur in about
one Lo two years characterized by large volumes of water

production which beings at the first oil response or

‘soon thereafter. The water robtos roach-200 +4.300

barrels per day very often. In one instaﬁce, a well
produced more than 400 barrels per day:infthis expansion

area. The expansion area, of course, is more interesting

‘to me because it was closer to Marathon's tracts. The

peak 0il rates from these wells are short lived. They
experience a sharp decline in“oil‘productf%n accompanied

by rapidly increasing water rates.

the closed five-spot elements are going to be substan-
tially less than primary oil fecovery, something like
50 percent cf primary reserve.

As you would expect, wells located outside
of the five-spot element having a two-well push or one-
well push»and in some instaﬁces a three-well push don't
respond nearly as well as the center producing wells.

In fact, these are particularly very poor performers.




R

Hﬁﬁéfﬁéteffléoéwﬁefformance to date.

I don't see anything in the performandée or these wells
that would demonstrate that there is much di}ference

in the permeabilﬁty,distribution’charéctéfisﬁics from

the pilot area on down through the wells tha%‘I have

1
i
i

production data on with response to the WateiflOOd.

3
In fact, some of these wells in the expanslo% area which
is cdloser to Marathon's lease seem %o prddﬁc% higher

water cuts and certairnly larger daily'vofdme% of water.
I think these are about the mgin éeneral
A peners

conc¢lusions that I have arrived at from this

i
i
H
i

review of
Q HaV%‘&ou been able to'dféﬁfahy cohclusionl,
as to the probability of water saturation as' a result

of Mobil's prOpdsed injection underneéthfthe%Marathon—

McAllister Lease?

A Yes.'. ‘ i é

Q Espeéially under the San Aﬂdrésro& the ierr
!
San Andres? l
A Yes. Referring to Marathon's ExhibitrNo. o,
we see that'in'ﬁhe'northwé5£VQUarter or Séchon PR IO
is part of Mobil's Bridges State Lease adjoi%s,Marathon's

tract on the north, there are no producing vells in the

San Andres at this time. Of course, we have established
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that there is no production from the upper San Andres

under Marathon's Lease, the McAllister State. There is

" a production from the San Andres to the south of

Marathon's Lease and, generally speaking, both zones

produce south of Marathon's Lease. The upper San Andres
and the lower.

In coﬁéidering Mobil's Well No. 13, which is
now the proposed ihjection'well, it is not shown-this

way on Marathon's Exhibit No. & because we weren't

" aware that this proposal would be made. In considering

the pressure under the ~- in this area, we haQe a recéntly
measured pressure under Marathon's Lease in -the Grayburg
of about 750 P.S.I., and I am Sﬁre it iéxhot greater in
the upper San Andres and probably much less. Since there
is no production under Moﬁil‘s tract to the north in the
northwest quarter of Section 25, probably the pressure

has tended to egualize in time between these two Leases.
Since Mobil is starting injection in Section 25 in the
northeast corner of Section 26 at wWells 32 and 38, I would
expect the pressurerto inCPease under MobLil's guaricr
section of the Marathon tract. This‘establishes a

préssure gradient from Marathon's -- not from Marathon's --

but  from Mobil's Lease through Marathon's Lease decreasing
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X
hi further iﬂto the area south of Marathon's lease.
- - If Mobil starts injection through Well No. 13,
4 T believe that the water will mové in all directions
g 3? from this well ihitially. It will go toward Marathon's
a; Lease 3ust'as it will ﬁeward,to the north and west ahd
. _fﬁ*s ‘ ~east,toward Mobil's producing wells. If anything, the
e o preSSure'gradient favors its movement to the south.
=
7- " The water will not move as a sharp front. It will
j 7:;5 advance more rapidly in the perheable strata and probably
H@ - from the-performance ﬁhat I have-discussed just previously,
f ::j it will cause a s;gst;ﬁﬁiéiNgﬁ;;ééééwih'ﬁaﬁéf"85tﬁ?étion
;tf«v o ';éjli under Marathon's Lease, pérticuiarl& under Wéll No. L.
,;f}fi | ~1,§’§ 7 - In time, I believe it wiil getatd Well No. 3, pérticularli
if:3k . fﬁj, . in the more permeable strata.
£ Y es
fik fﬁé Q Mr. Paxton, just a pointiof clarification,
§ ‘ﬁ i ' I believe thet you said that the pressure Marathdh is
g = now experiencing in the lower San Andres was a maximum
z: of 700. At what pressure does Mobil intend to inject
o » into Wells 13 and 14, the ones that bound Mérathon's
= Lease?
- A Mobil's injection pressure will typically
ve in excess of 200 P.S.I. and the bottom hole injection
Ay pressure would then be approaching 4000 P.S.I. rather

: | |
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1 f? than the 3300 P.S.I. that was previously established.~
- This cérbainly establishes;a higher pressure gradient
{ o from the inje?tidn Well No. 13 toward Marathon's Lease. | =
- '?I Sorry I failed to point this out.
é;‘ v-ﬂiy :; ﬁ, . Q Now, turning your attention to Wells 25 and 13
_jii ' | which Mobil has testified to the fact that they plén to
'~w1(§ i seal off these ﬁells so as to injecﬁ on the upper |
: ~ San Ahdres. What is your opinion of ﬁhe effectiveness
:%e of their proposed seéling-off procedure?
M Sh: ? : | A Kno#iﬁg‘that the pfessure'in-the S;;wghé;éém-“‘w ;
- is probably in the neighborhosd of 750 P.5.I. or less =
EFY
;3 , "and that their bottom hole injection pressure will be
>‘w3% B 3800 P.S.I. or thereabouts, I ém concerned about the
5 -~ ! differential pressure between these two zones which we
; -
) 7?3\; VEi ' have considered as two reservoirs for the purpose of
~»§i : this Hearing.
é;  -u ’1’t;3 | ‘This Well No. 13 which is in the injection
SR ;E, Application at this time I believe is shown on Marathon's
- Exhibit No. 4. I would iike to look at the log dn this
» well., Tt was originally arillsd to o T.D. at 4752 oo ..
_ in Qctober of 1938. The well was shot with 320 quang;ggrfgﬂﬁga)
of nitroglycerine from L390 to 4550 feet, and if you look
\f at the log, there is a caliper log track that shows a
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2 big holg from about just above 4400 feet to about 4595

- feet. This is a very large hole. Then this well was
j S A deebéned to a T.D. of 6800 feet. o
: %2 \ ‘ -I ém7going to refer féquto Mobil's diagrammatic

ﬁ sketch on this well, T don't have the Exhibit Aumber.
gﬁ”;“”‘ o jf“gg R ‘ Can somebody tell me what that exhibit is?

\ g R A VOICE: 13. | '

zé A (Coatinuing) Exhibit No. 13. It is ths next

gg_ o toﬂﬁhé,légiibége in this group of pictures. This well
S : ¢, 5§ T 'ﬁﬁS“&?illéﬁi;AfééOO feet or deepéhed'téfégb6ffgéff§g§iw$i‘ ;
3 _ i? a liner was run to that depth, and‘the’linér was cemented. E
i: - '5h' Then, the top of the liner was cemeﬁted With'i5.Sacks. | ' | 3
- | ég I am concerned about the evidence that thers would be a ; |
iif' e %g ; céﬁenﬁ coverage across the San Andres formation. In view
é;; ‘- o | §i§ of the differential pressure between the upper zone in
ff?' ' ' fa-'gfg ‘ 7 the San Andres and the lower San Andres, I am also
; ;i? concerned about the qualliy of btue cement'behind the pipé

; in this well. I think there is a good possibility

s that channeling could oceur in a well such &8 this since

- this cement job had to come back up ZOOO‘feet around

. this liner.

With regard to Well No. 25, it shows on
s Marathon's Exhibit No. 5 which is anotheb Mobil injection
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February of 1939. It Qééméﬁ‘dpénwhdié from L4200 feet
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well. This well was drilled. originally to a T:D. of

4750 feét and_completed ih the San Andres formation in

to T.D. You can see on this Exhibit with notes under
the log of the Well No. 25, there is a rémedial work

note that came out in September of this year that , ‘

‘Mobil would plan to set a whip-stock and-drill around

the junk in the hole in the old T.D. of 4750 feet. I
understand that this work has been done. If they set
a whip-stock to drill around junk,; they iavé afiiiéd
another hole atAa slight angle beside this one because
that is what a whip-stock®is for.

In this case I am quite concerned about their

ability to effectively plug back both of these zones

‘to the depth of 5600 feet as they have indicated that

they intended to do.

Q Now, turning your attention back to Marathon's

Exhibit No. 6, what is your opinion of the effect on

s

i1 AMA 2 will Tael

the Marathon Lease especially ULhsir wiil .nC. = ¥=- i

from the injection of Mobil's Well No. 147
A With regard to injection in Well No. 14, sO
long as Mobil's Well No. 11, immediately to the west of

No. 14 and Texaco's Well No. 3 -~ I am sorry, No. 11 is
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rwofiﬁciwllwor:thereabbuts -~ and Texaco's Well No. 3 south

of Mobil's Well No.:lh, we will not suffer damage from
inje¢tion into Well No. 14, however, we have no control
over Mobil's location east —- I‘am sorry -- west of
14 or Texaco's Well No. 3 iﬁ'ﬁhe event of a fzailure
of either of these wells. - We‘could suffer some water
encroachment under ocur Lease from No. lh This is the
substance uf our obJectlon to Wbll No. lhiqua “&pp"
San Andres injection well.

Q Did Mobil ‘ever ask Marathon tc cooperate in a
waterflood expansion project?

A Yes. Mobil wrote ﬁs a letter in August of

prdgram'by conversion of Wells 2 and 5 on Marathon'
McAllister State Lease, however, No. 5 was not 1

San Andres well and we assumed that they intended that
we convert Well NQg 3. Marathon:declined for'a numoer
of reasons. WQ had three top allowable wells and one

good well on our Lease. Our primary efficiency we could

See was very excellent and we were not sure that a

waterflood program now would increase the ultimate
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recoVéry»of this lease. Another reason is that waterflood-
ing at thig time inter?ﬁpts our»planrfor depletion of
this Leaéé which was covered in Mr. Zeman's testimohy
yesterday. In this cooperation, Marathon would have |
been required to con&ert two good wells to preduction --
to injection -- and ﬁhese would have been No. 2 and

No. 3 with a substantial loss of income, substantial
expenditures would have been required for the conversion
of the two injection wells, installation of water lines,
larger pumping eguipment and the purchase of wéter.
Another thing, referring to Exhibit No. 6 again,

assuming that No. 2 and No. 3 on Marathon's McAllister
State Lease were injection wells, the No. 4 well would
have been the only center five-spot producer Beﬁefiting
from approximately an 80-acre five-spot element and

part of this element was locgted in an éfeavof the
reservoir that was not as gdod as that under Mérathon“s.

¥Well No. 1 would have been located where it

‘would have had only push from two wells and as we have

seen, this situation is not good. Wells of this nature
perform very poorly under the waterflood program, so
we would have benefited from the waterflood reserve

under maybe 120 acres rather than the 150 that ve have
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under our Lease. Ve had no way to offer Getty, who is

the offset operator to the south, or Texaco to the east

an 6ppqrtunﬁtyrto cooperatewﬁith%ﬁs since we did not

- have a‘hater supply to offer bhem, and in view of the

good performance 6nfGettyﬂé Lease and generally wells

south of Marathon's Lease, we would not have expected

" cooperation in that direction.

We feel that at such time when secondary
recovery is abproﬁriate in £hﬁs area where the small
tracts ‘are that the operators will joih in a study to

determine the feasibility of 6heﬂwaterfloodﬂprogram,

and that if waterflooding is attractive,that they will

unify ﬁhere we"will have the:fleXibility of operation

offered in a large unit area. The ocil recbvery would

certainly be better than under the cooperative situation

‘and the ‘cost will be leus. No doubt, it will devise the

most efficient and equitable pfogram poSsible under a
unified program. i

Q Mr; Pagton,_do vouéﬁaﬁe,anything'furthér,
to offer?

A | I believe this concludes my coverage of

these exhibits except for the fact that we don't enjoy

offset injection wells where we have very good primary
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performance because we have no control if something goes

wrong which is a good p0531b111ty in this case con51der1ng

the condltlon of Mobll's 1njeét10n Wells 13 and 25.
Ordinarily the wellsﬁoutside of the waterflood area don't
enjoyigOOdrrespohse. You have no flexibility regarding-
allowables and no_way'of7obtaihing increased allowables
should you realize éhy-help from an'inj&ctibn'ordgraﬁ{
I feel that we should have some safeguard from preventlrg
injection offss etiing us in th]s case. |
:Qi:“tf%ﬁis i§“§L? you agaln'reitefé@é'yéﬁf’bﬁjEEEISHw

to their proposal as-modified to inject into Wells 25

MR. LOPEZ: At this time I would like to
offer Marathon's Exhibits 6 and 7 into evidence.
MR. PORTEﬁ: If there are~né cbjections,
Exhibits 5 and 6 will be admitted.
MR. LOPEZ: 6 and 7.
MR. PQRTERt~ Yes, 6 and. 7. .
(Whereupon, Marathon's Exhibits Nos.
6 nd 7 were offered and admitted
in evidence.) -

MR. LOPEZ: This concludes the testimony

of this witness.
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Mr. Speriings do you have any

MR. PORTER®

questions?
MR . SPERLING- Yes.

CROSS EXKMINATlU

3 and 25, but T son't believe

1nto uells 1
that concer

you explained the actual pasis of
statement that the'Marat

o1 Ukl fact 1D Your
P ey n“dres‘?

not produc1n
k there 1s a

werse
A Well, I 2@ sorry: 1 thln
ossibillty nere uhab “the seal between'thc—upper Seprhndres
t be effective pecause of |

s would no

these LWO. wells:.

the mechanlca C
he mechanical condition of

Do you mean U

13 and 25, ves» ghink chere is 3 8903
t water would enter the
one that we;
asdn for my concern

r San Andres

possibility tha
formation and Lo 18 @ ? of course,
is is the re

as the lowe

s for object

producing'from and th
aboub these VWO vie
ing S°

oncerned.

is C
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far as the upper San -Andres is concerned.
Q Well, what would be your'shggestion as to

+the mechanical completvion of those wells

A I don'gwpgink we should suggest to Mobil how

they complete these two wells for injection. I think

we should be protected from idjectiéhAinAtﬁéwaéyburg-

-

San Andres.

Q Well, let me put it this way: If thesé wells

were your wells, what would you do?

" A ”1fﬁéVé not considered this matter. I think
the No. 25, assuming that there are two holes or in

préctice there are two holes, I think it would be unlikely

that a person could remedy this situation with junk in

one of them. I don't know the details of the whip-

stock job. I don't knowvﬁhgpe the whip-stock was set.

¥ think the prr~blem would occur below the whip-stock

point.

Q Well, your concern, then, following your
explaination to means that it is baséd primarily on
possibilities?

A Yes, sir. In fact,in this case, I think a

probability due to the differential of pressure between
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the two zones.

Q You den't have any pressure information on

-~ the upper San Andres, do you'

A Noﬂ I think the pressure information that we
have on the upper San Andres alone is probably -- there
is probably not any -- it has ‘been produced along with

__the lower zone, so I ‘am assumlng that the pressure is

probably similar in the two zones; 1f anythlng,-less
than the lowér.r That 1s,'the upper zone would be less
thsngtnellowérf%epause'of the different elevatlons of
the two. We:know that the original preSSure was
somewhere 1n the nelghborhood of 1600 plus and the
pressure has been depleted to a large extent, we. also
know by years and years of production from these two
ZONes. The wells are mostly pumping, SO I don't think
therc is any question that the pressure is substantially
depleted in both the upper and the lower San Andres.

Q Would you expect the pressure differential
of Mobll s Well No. 27 whlch is shown on your Exhlblt 6
and the pressure differential in the San Andres pro-
ducing Well No. 12 of Mobil's as snown on your Exhibit

to be less than the pressure underlying Marathon's Lease?

A Well No. 27 and -- where is Well No. 122
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W :
: Q! Well No. 12 is in tHe southeast corﬁer‘of
| - ~ Section 26, ,, o
) i A Oh, T see. Would I expect the differential
;? to be -;_ A |
wd ; . . .
- Q (Interrupting) Well, would you expect the
;wé pressure to be lower in the v1c1n1ty of Wells 12 and 27
" f? ’ o | and thus include a producing well in the v101n1ty of
- No. 11 which is in Sectlon 25 to the north of Marathon's
@f Lease' wou¢a you expect the pressure to be lower in the
~ v101n1ty of those produc1ng wells than on Marathon'
:
- Lease? |
_f;} , A E Tn the case of Vell No. 12, I would expect
;f? ) it to beélower. No. 27 is indicated to be producing
;.ﬁ from some other horizon. I wouldn't expect it to be
‘ i}» dlfferent apprec1ably from Marathon s pressure. The
f*§ ‘ pressure 1n ‘the V1c1n1ty of Vell No. 11 would probably
- also be 31mllar to the pressure under Marathon's Lesse
E ;: because of the 1n3ect10ﬂ° to the north Itrmight even
; - be hlgher than under Marathon s Lease. o
~ ' Q | You did indicated that you expected a pro-
- ducing San Andres well to be drilled in that location or

i the viéinity of that location?

A Yes, sir.




e

s

188
Q And the Texaco No. 3 Well -also in Section 25
is producing from the San Andres, is it not?
A . That's the indication that I hé&e here.
Q Would you expect the pressure to be lower

in the area of that upper San Andres producing well than

on the Marathon Lease?

A ‘I don't know that that is an upper Samw Andres

‘;pfoducing well. It is more than likely in both zones.

Q Well, the upper San Andres is open?

A Yes, sir. Yes, I would expect it to be lower

‘than Well No. 22 as far as the San Andres is concerned

because of production at that point. The drainage should

‘be in that direction.

Q  Right. So, in fact, assuming of course the

completion of the producing well in the upper San Andres

in the vicinity of 11 --= Mobil has indicated 11 Well --
A (Interrupting) All right.
Q And the 14 Well. Now, that is an injection.

you have the Marathon Lease bracketed with areas of
lower pressure, don't you?

A I am sorry. There iz nc
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Q I know, but you stated that you assuned that
a producing well would be drilled there, didn't you?
A " Yes, sir, obut at thisg 'ii'ifﬁ‘é”it"’iAs" nov.
Q I am making that same assuﬁption, and if that
assumption is correct, then, don't you have the Marathon
Léase bracketed by wells which are open in the upper

San Andres; wﬁeréas; the Marathon wells are not open in

- the upper San Andres?

A There are ﬁe]ls all the way around the Marathon
Leasereicepﬁ té phe‘nﬁrth side prd&hbing‘from the upper .
San Andres. -

Q - And you expect the pressure, as a resuit'of
the San Andres being open, to be lower in those areas
than on the Merathon Lease? B

A Yes, sir.

Q Well, then, how do yo he <o ;

that until such time as the Marathon-Upper San Andres is

open that all of the water is going to go over on Marathon?

A I didn't say "all of the water.® The injection —-
Q (Interrupting) Enough to water them out, then?
A Injection in Well No. 13 and Well No. 25 will

create a pressure higher at these two wells. Ve are

talking about a pressure level of 3800 P.S.I. This would
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-
“Wos
g | . :
- - f fﬁ give us some 3000 pounds of dlfferentlal pressure from
‘ ’;:‘ ﬁheee'injection weélls toward Marathon's Lease. I thlnk
‘jt o we;haée'all agreed that movement Sf'flﬁid'wbuid"oe‘lrdm
f_;zzv the:high pressure to the low pressure.points. |
ﬂ L?si’ Q DO'&ouiknOW whethér the Texaco No. 3 Well\ié
. ;i}; a good well? |
ﬂﬁ A I can. look up that right qulckly, T oelleve.
"34 ] Teiaco‘s uQ" No. 3 during June of this year averaged
':{E “ : - 25 ‘barrels of oil per day. |
;Qj U - . ‘ Q | Are you aware of any obgectlon from Texaco
G ;ﬁf to the 1n3ect10n 01 ‘water in this Well No. 139
’Z} : oo A No, I haven't dlscussed this with Texaeo.
f;i Qu Mr. Paxton, you made reference, I belleve, to
§
< { »ld j Mr. Kelly s testimony and your acceptance of that
 § testlmony concerning the bottom hole pressures 1ﬁ the
:.% water 1n3ect10n wells in the neighbor heod cleQOé P.3.T.7
- A ;Yes, sir.
B Q To what point beyond the injection weil would
Cyou’ ‘Entic¢ipate that pressure would be malntanned9 :
- A Well, that pressure profile would decllne from-

the injection well outward in all directions in Lhe case

of Wells Nos. 13 and No. 25 when they are initiélly put




o

E’
F:
k Tk
P

1

3
B

2.

o

Ak A

L

e d

¥

rmndk

PR

e ]

1391
on injection.
Q At what rate would it decline?
A “Well, sir, I cannot tell you ﬁhis. Perhaps‘

if-Mobilkhad some pressure fall-off tests,we'cou.d analyze
these things. |

Q Well, could you give an opinion as to what
you think the pressure would be assuming 3800 pounds of
bottom hole pressure in wel1 No. 13 at the lease line -
between Marathon and Mobil?

A No, it would be between 3800 pounds and
whatéver the reservoir‘pfessure is undér, say, We;l No. &4
on Marathon's Lease, and We-don't»know what that is
except that we know that it is substéﬂfiélly aepleted
from the initial pressure.

Q You wouldn't give an opinion as to whether

it might have declined to 1500 pounds or 900 pounds?

A Yes, sir. As I stated, we think the preésure
in the San Andres horizon is about 750 P.S.I. under
Marathon's Lease.

While we are talking about No. 13, injection
into that weil, the watér’ad#aﬁced from that well in
all directions. Their flow to the north will be resisted

to some extent when they encounter influence from the

ey
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other two injection wells, No. 105 and 32, and this will
tend to restrict the flow to the north. The same thing
applies to Well No. 25.

Q Do ydu expeét thaﬁ resistance to be minimized

by the withdrawal of fluids from producing wells to the

south? _
A To the soufh?
Q Yes.
A No.
Q And north?
A' The producing welis,to the qorth is between

the -- I mean the injection well is between the producing

well to the north and the low pressure area to the south.

Q What low preséﬁfé area to the south?

A Well, under Marathon's Lease and on the end

_of rhose tracts adjoining Marathon to the south,

1 have said that burrow (sic) of magnitude the
pressure is about 750 P.S.I. in this area oY less. |
Q Do you have any pressures to the south,
measured préssures?
A No, sir.

Q That you are aware of?

A No, sir.

.
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R Q The Getty Wells 1, 2, 3 and 4 are producing
from the San Andres, is that not-lirue?
i ¥ A Yes, sir.
Q Mr. Paxton, I want to pursue a little bit

[

farther your statement concerning the resistance afforded

ey )

o by injection wells to the north of the Marathon Lease

2 which I believe are Wells 105 and 32. The statement
. %\ﬁ you ﬁéde, 1 velieve, was thaﬁiinjection into Well 13
3 - - — :
i gzj would encounter resistance as a resulg of injection into

é;i those two wells to the north?

[y : _
. § A.  Yes, sir. o
B | o
g e Q And I believe you said that you would expect
: i ;s% ~ that to be counteracted to some extent by the producing
S il : :
; “ , - g‘a wells which are served by those two injection wells.
2 o éi; : Now, do you have an opinionias to whether or not or to
;j . ;;ﬁ what order of maénitude there would be in the reéistance - :
S(ﬁr “‘E“; offered by injection into Wells 105 and 32 as compargﬁ | | :
E | 7 ‘é‘i to the resistance offered by the pressure underlying the j

. Marathon Le2ase where there is no upper San Andres
- production?
. A Possibly to clarify, injection will be occurring
. in all of Wells 13, 32 and 105 simultaneously. liater
o ’ will advance radially from these three injection wells
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asSuming that there are no directional permeability
problems in the reservoir. At some time the wzter advanced
from each of Wells Nos. 32 and 3& will come in contact

his is called i er
between injection wells and this will tend ﬁoﬁresist the
injection intéﬁNo. 13 and thfouéﬁ the reservoir from

Well No. 13. In addition to that, as the water advances

through the réservoir the resistance flow increases.

Q Irﬁhink as a part of my question Igasked»fou
to make a gompérison, if you could, as between the ..
extent of tﬁefreSiStanCe which you have stated is likely"
to occur at some point with water injectéd iﬁﬁo 13 when

it meets water injected in 32 and 105. The comparison -

I wanted you to make was the magnitude between that

resistance and the resistance already present by reason
of the fact that there is no production on the Marathon
Lease in the upper San Andres.

A The point that I hoped to make heré was that
there was some additional.resistance to the north that
would tend to cause water to flow toward the south in
addition to the pressure differential to the ‘'south which
is quite substantial; 3800 P.S.I. at the injection well

and 700 P.S.I. in the reservoir to the south.
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Q VY/ell, do you have an opinion as to whethéf or
not’that pressure differential that you are speaking of
now would'be minimized by the reduction 6f the injection
rate into Well No. 13?

A A feductioﬂ in injection rate in well No. 13
would rédﬁce the pressure at No.>13. It reduce the flow
in all directions from that well.

Q Do you have a redommendatidn as‘to the injection
rate into Well No. 137

A No, sir. I am objecting té the injectién into
Well No. 13. ‘

Q At all?

A Yes, sir.

MR. PORTER: I think his recommendation is zero.

BY MR. SPERLING:

Q You've got to agree that a reduced injection
{=]

rate into that well would minimize the problem.

A I am not sure what we are talking about '"reduced
injection rate." I understand that the injection rate
willlpfobékly éﬁaft out at 1000 barrels per déy‘aﬁd be
raduced to 500 barrels per day shortly.

Q Well, "injection rate" is a word of art in

your business?
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A Is a word of what?

Q irt. I mean-it does ha ve a deln ¢ meaning.

It relates to volume of water produced through an-

injection weil?

A Yes; sir.

Q I am asking you if you agree that a reduced
rate of injection into Well No. 13 would minimize the
problem that you foresee insofér as the effect of
injection on that well on the marathoq Lease?

A Yé;;m;£ would reduce the water's advanée 5n«
Maréthon‘s Lease, certainly.

Q Now, just one more short -— I hope —- series
of questions with referénce to your statement concernxng’
injection into ¥iell No. 1k which is 2 diagonal offset
£e yéﬁr Marathon Lease. 1 believe you stated that you
didﬁ't feel, assuming that there was a producing well
in the vicinity of %lell No. 11 on the Bridges Lease

and with the upper San Andres being open under TexacoEV*
Q-3 Well, that there was any greau dancer to Marathon s
Lease from the injection of that well; is that substan-—

tially what you said?

A Yes, I will agree with that. I have observed

that fluid did not move past the rov of producing wells
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in any large degree.‘

Q Well, do you see any difference iﬁ—degree of
objection by Marathon to the injection in Well No. 14 as
compared to Well No. 13%

A Yes, sir. ‘Ilhave less objection to No. 14 thanr
I do"Nd..lB‘and 25.

4 Q ‘Why is that?
A Because of‘ﬁhdse -~ we can establish that there :

will be’production at thekvicinity of Well No. 11 on

Mobil's Bridges State Lease and Well No. 3 on Texaco's

"Q" TLease. Perhaps I justwdidn'twunderstandfyour question{
Q Well, you cdo have prodﬁction from a well in |
the vicinity of 11 Well which I assume will be served
by the 14 Wéll,'you stated. Also, prodgction will be
experienced as a result of the injection in the 13,
won't it; in othser words, you have a pressure differential’
between the well in the vicinity of 11, between injectionai
in 13 the same as you do in 14, correct?
A T don't follow 'you. There is not a row of
producing wells between No. 13 and 25 and our Well No. 1k ;—
No. 4, I am sorry —— our Well No. 4.

Q I am talking now about 11, 13 and 14.

All right.
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Q You statéd that you had no objection, no
substantial objection to injeétion into’ihain view of
the fact that there was gointho'be é>bfddﬁ¢iné well in
the vicinity of 11°%

A Yes, sir. We have no control over this 11
and 3. That is our objection in this regard.

Q My pdiﬁtgis that ihjeétibn into i3'isfgoing
to result in production from 11 too as well as injection
into 14, isn't it?

A Yes, Iyﬁ@ﬁld‘expeét that No. 11 ‘would respond

i into No. 13, nowever, production from

C

TOm 111jecil

‘No. 11 and Marathon's No. 4 only protects to some extent

Well No. 2. I ha&éwéhdwn - ‘going back»éo my Exhibit

No. 7 -- there is ‘a group of wells in there of the con-
figﬁratibn that we are speaking of here. Let me refer

you to Figure No. 11. This has Well No. 31 as a pro-
ducing well and we can liken that to Marathon's Well

No. 2. Of course, you see an injection well in that
configuration. Then there are two producing wells in

this pattern, and if you will notice the effect on --

well, I will liken these two producing wells to Well No. 11
on Mobil's Bfidges State and Texaco's No. 2 on the "Q"

Lease, State "Q" Lease, I believe that is, and Well No. 31
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to our No. 2. There is not much effect this way with

this configuration, and this is what we have between

No. 14 and No. 2. Now, there is no such configuration

between Well No. 13 and Well No. 4.

Q Isn't it true that your Figure 11 shows that
there was about two years before thére was any response
as a result of injection into that well, and then that

the pressure increase was not substantial?

A Well, I don't have any preSsuré on here.

Q' fIs there“arcbmbériééﬁ béggééﬁ prodnction and
préssure in\a waterflood? -

A Comparison between production and pressure?

Q- Yes. Pressufe pushes the 0il, doesn't it,

with that pressure generated under water?

A It pushes water and oil.

Q Well, is there a relationship, then, between
pressure and production?

A Perhaps you ére asking me why in this con-
figuration, Well No. 31 did not respond too appreciably
to ﬁﬁeir iﬁjééﬁiéﬁ?

Q Yes.

A And my answer to this is because there is a

withdrawal with these other two producing wells on this




NN s

ey

200

COnfiguration. There is not much fluid that will pass

a row of bro&ﬁéing wells which are indicated here by wells

~that are.shown and that are not numbered. I believe that .

is éhat is to be expected.

? Q Doesn't that suppoft Mr. Kelly's conclusion
yesﬁbrdéy that there would be very liﬁtle encroachment
upo& the Marathon Lease?

%A No, sir. I think we have to consider the
configuration of the injection and producing wells in
thisématter. I think the'ikjectioﬁ’into Weil No. 13
and @ell No. 25 is going to advance in the reservoir
verygsimilar'to the way it did in --

%Q (Interrupting)_ Would your conclusion be the
samééif éhéré is a producing well in the Vibinity of

Well%No. 27 which is diagonal offset to Marathon?

A It would be a center five-spot?
Q Yes.
A Yes, that's true. The advance of fluids

towaﬁd No. 27 would not be appreciably different from the
advéﬁce of the fliids toward Well No. L on Marathon's
Lease. The configuration is identical.

Q With No. 4 not being open to the upper

San Andres?
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A Well, the pressure in the reservoir is low

under Marathon's LeaSé‘at Well No. 4, much less than it

"is at these two injection wells, 13 and 25.

- Q Would you expect 0il to be pushed in advance

of the water as a result of the injéction into Wells 13

and 25%
A‘A Yes, oil will be pushed inradvance,
Q. _Into the vicinity of Well No. 4%
A Now, wait a minute. I would like to say that

_the water advance will be proceeded by an advance in 0il

and that the advance will be predqminétely in the more

perméable sﬁrata,ISO ﬁe»are not talking ébout-a sharp
front. We are talking about a movement of‘water and
0il in the reservoir.

Q‘ Do you believe that any resaturation of upper
San Andres with oil will occur as a result ofiinjection

of wells into 13 and 259

A Resaturation?
Q Yes.
A It will resaturate the type of rock with oil

where there is a gas saturation as the water advances.
Q You don’t think will occur in the permeable

sections, pay sections; you don't think there will be
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saturation there too as well as the denser rock?

A The 0il will -~ from the more permeable rock

saturation and will ﬁotfbe displaced until the pressure
is increased in the reséfvdirrénd the water advances in
the lower permeable stréta. This is apparently one of
the problems in this waterflood.. I think that it is
pressure sensitive from exémining the performance of

Mobil's five-apo%t. The production response improved

when they diq raise thefpressufe éndt{ﬁjééﬁibniraté;
I believe this is the féason that this happened.

Q Are yoursayiﬁg, thén, that the picﬂure changes
insofar as the'permeability pattern is concernéd, changeé
markedly in this area?

A I don't ha§é any information about the
permeability in the different areas of the reservoir.

My review of these producing wells does not indicate that
there is any marked difference in the permeability from
one ares to another.

Q Well, then, you are not saying that there
is a high permeability streak insofar as the Marathon
Lease is concerned?

A Oh, I think in all of these reservoirs there
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Maégagﬂbefméégiiiﬁywﬁp to even 100 miliidarcy of

is permeability variations that can be quite substantial

from very tight rock on the order of a tenth of a milli—
permeability. I don't have any core data in this area, but
this is characteristic of_carboﬁéte reservoirs that the
permeability does vary considerably.

Q _ But you'don't have any specific information

. with reference to Marathon in that regard; you are just

assuming that from -—

A (Interrupting) T don's have to assume this,
1 doﬁ't think. It is a characteristic that we donft
Tind exceptions to in our reservoirs in this area.

Q Then I take it you don't agree with the
permeability streaks indicated on Mobil's Exhibit as
being present in the northern end of the field as
distinguished from the southern end?

A I don't challenge the permeability streak in
the north end of the field. I don't see evidence from
myv gtudv.that it is or . is not father on - to the couth..
As we move south from the pilot area toward Marathon's
Leases, I think I have shown that the water break-through

was more substantial than it was in the pilot area.

MR. SPERLING: That's all I have.
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MR. PORTER: Does‘anyone else have any
guestions of Mr. Paxton?
- He may be excused.
(Witness dismissed.)
MR. LOPEZ: ‘Mr. Pofter, T believe thag con-
ciﬁdes our éase.
MR. POﬁTER: Mr. Kellahin, I believe you
indicated that you have a ﬁipness?
- MR. KELLAHIN: Yes, sir.

VICTOR T. LYON

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

DIRECT EXAMINATION

BY MR. KELLAHIN:

Q Would you state your name, please?
A Victor T. Lyon.
Q By whom are you employed and in what position,

Mr. Lyon?

A -’Iiam employed by Continental Oil Compary as
Cohservatién Coordinator in the Hobbs Division Office
located in Hobbs, New Mexico.

Q Are you a Petroleum Engineer?

A Yes, sir, I am.
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Q Have you testified béfore the 0il Conservation
Commission and made youﬁ qualifications a mattér of record?

A W"Wwiég; Ifgévé:'f"‘“wwwm“W“'“”3'“~-~m~'4M'““m?~5<www~~'w

Q .Mr. Lyon, you have made a stud& of the area.
involved in the Applicéﬁién'that_is presently'befofe‘
this Commission?

A I hafe mad; a geherai study and am,éenerafly
familiar with our State H—35 Lease in. the immediately

surrounding area, and I am very generally familiar with

“the Vacuum Pool.

Q You testified in previous Hearings in this
.  SUTU, S Va4
case, 41Q you 1niov!
A Yes, I did.
O AN
1ivaviviio

MR. KELLAHIN: Are the witness® quali
admitted? \
MR. PORTER: ® Yes.
BY MR. KELLAHIN:
Q Mr. Lyon, referring to what has been marked
as Continental's Exhibit No. 1, would you identify tha£
Exhibit?

A Yes, sir. Exhibit No. 1 is a location and

ovmership plot showing approximately in the center,

Continental 0Oil Companj's State H-35 Lease. The Lease
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is shown outlined in red and consists of the NEZ and

.. the EL of the NWi of Section 35, Township 17 South,

Range 34 East. it also shows surrounding Leases and
wells and the ownership and the formations on which

they are completed by a letter symbol, the legend for

whlch appears in the lower lefthanu corner of the Exhibit.
'Mob11~Br1dges Lease or a portion of it is shown ouollned“

in the gireen color. Continental's State H-35 Lease

has seven wells whlch are producing from the Grayburg-
Sén:Aﬁéfés Pool ‘in the Vacuum Field and it also has
wells producing in Glopieta, Wolfcamp and the Abo, and
‘these wells are shown on the plat.

R Q Now, referring toO what has been marked as
Exhibit No. 2, can you identify that Exhibit?

A Exhibit No. 2 is a copy of a poftion of the
Gamma Ray Resistivity Log on the State H-35 No. A which
is a twin well to the State H-35 No. 2. They are both
located in unit A of Section 35. Ve did not have a log
of Well No. 2 and consequennly vie have uscd the leog |
on Well No. "A". We have superimposed on the log the
casing seat and the total depth and the resulting open-
hole interval in Well No. 2. As you can see, there is

an open-~hole interval of over 5C0 feet. We have also
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indicated on the log the top of the San Andfés, the

3 P, IR TR S S VNP U
caseof the Lovingtvo

ct

g
designated ﬁhe 9th Massive zéne.
Q Now is this particular well opé@ in what we
have referred to as the upper San Andres and the lower
San Andras?

A It is open in the upper San Andres and it is

‘also open in the lower San Andres and has penetraﬁed

to some extent the 9th Massive zone.

’Q’ ' So this well would be affected by ihjéétion'
in the upper San Andres assuming the water would reach
it, is that correct?

A Yes, it would.

Q I refer you to what has been marked as
Exhibit No. 3. Would you identify that Exhibit?

A Exhibit No.VB is a copy of a portion of the
Gamma Ray Log on the State H-35 No. 7 which is a twin
well to State H+35 No. 3, both of which are located
in Unit Brof Section 35. Here again we have éhéwn
superimposed on the log, the open-hole intervallresulting
from the depth that the casing is set to the total
depth of the well. It also has a very large open-hole

interval and is open both in the upper and lower
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San Andres.

Q Now, referring to what has been marked as

Exhibit No. 4. Would you identify that Exhibit?

A Mr. Kellahin, let me go back and putAin-soﬁe
additional testimony on Exhibits 2 and 3, please?
Q Yes, sir.

A We also show production data on the two wells.

I am going back to Exhibit 2 which is the log of State

H-35 No. & which is a twin well to State H-35 No. 2.

fhe latest test in State H;BS No. 2 which was taken in
April was 60 barréls of o0il per day -and no water‘with‘
a gas-oil ratio of 1733. It has accumﬁlagive broductidh
of 469,477 barrels. State H-35 No. & is producing 20
barrels of oil and 6 barrels of water from the dlorieta
formation.

‘Now, going back to No. 3 which is the log of
No. 7, a twin well toNo. 3. Well No. 3 tested in
April, 31 bvarrels of o0il and no water, a gas-oil ratio
of 1204 and has accumulative production of 446,000,
This is to January lst, 1970. Twin Well No. 7 is
producing down-hole co-mingle from the Abo and Wolfcamp
and in July, tested 18 barrels of oil and no water per day.

Q Now, go to Exhibit No. 4.
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A Exhibit No. 4 is a copy of the Gamma Ray

Sonic Log of State H~35 No. 11 which is a twin well to

State H-35 No. 6, both of which are locate

d in Unit ¢
of'Section 35. We have supe?imposéd on the log, the
open—hole intervél in No. 6. No. 6-is prodﬁcihg from
the upper San Andres and has barely penetrated the top

of what we designate the 9th zone, but has not penetrated

"the top of the 9th Massive zone. In April, Well No. 6

piroduced 12 barrels of oil per day and 4 barrels of

water with a gas-o0il ratic of -1141l.. Tt has producsd

~ approximately 345,000 barrels of oil, cumulative. The

between well, No. 11 waé‘junked and ébandonedwin:;96h.

Q Now, referring to Continental's Exhibit No. 5,
would you identify ﬁhat Exhibit?

A Exhibit No. 5 has twd pages to it. Page No. 1
shows a copy of a portion of the Gamﬁa Ray Neutron log
oﬁ State H-35 No. 4. Page 2 shows the data on this well.
There is no twin well to this well, and we do have a log
on the well su that we can show the actual log on the |
well. The open-hole interval ié indicated by the
placeﬁent of the symbol representing the casing shoe
at approximately 4153 and the total depth is 4708. As

shown, the well has produced from the upper San Andres
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and does not appear to have penetrated the 9th Massive
zone. This well has been stlmulated twice. In‘l§62
it was frac'd with 20, 000 gallons and in 1969 we

attempted a blast—frac which is a relatively new stim-

—ulation »-method.. 1nvolv1n£ an . ex91031ve. ~ Both stimhiétibn

attempts were unsuccessful. It was last tested in
Detcember of 1959 for gero barrels of oil productlon,

15 barrels of water per day. The well is temporarlly

shut in.

Q what is the cumulative production on that
welif

A I daﬁ't seem ﬁo nave it on this. Yes, I do.

Cumulabtive production was 377,518 barrels as of
January 1st, 1970. |

Q Now, eferrlng you to what has been ﬁarked
as Continental's Exhibit No.>6, ﬂould you 1dent1fy
that Exhibit?

A E#hibit»No. 6 is a copy of the Gamma Ray Sonic
in Well No. 10 which is a twin well to No. 5, both of
which are located in Unit G of Section 35. The 6pen~
nole interval in No. 5 is shown as Wwe have shown on
the other exhibits. It is quite a large opéﬁigélé

interval. No. 5 penetrated to a 1ittle bit into the
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9th Massive zone. It is also open in the San Andres,

is the situation which we described to the Coﬁmission,

to the Examiner at the last Hearing. The wdéingi;ﬁﬂwww
we had proposed at that time has heen completed. Well
No. iO has beenafécdmﬁlefed'in the lower Massive. It
was previdusly a Blinebry well which'was non-¢omm¢rcia1.

We plugged the well back and perforated additional sections

3 : ' %7 : ) T I e sy ;
~lower in the:9th Massive zene.  The two wells together SR

aré now producing top allowable, 70 barrels per
Well No. 10 tested on August 13,141 barrels per day.
No. t in April tested 27 barreis of oil per day.

Q Nowfﬂtb;s:reCém ien in the deeper zone,
is it comparable to the feCOmpletiOns that were testified
to by Marathon's witnass?

A Yes, sir. As a matter of fact, Marathon's
work helped to stimulate and help us in the planning
of this job. At the last Hearing, we said we felt that
we had additional reserves in the 9th Maséive zone and
I believe that this work has positively demonstrated
that we do have additional reserves in that zone.

Q You have given testimony about these various

zones, Mr. Lyon; the upper San Andres, the lower
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j San Andres and this 9th Massive zone which you are now
T E ”feferriig to+  Those are all one common pool, are they
. T R ——
'35 not, as defined by this Commission?
f*‘l; SRR ' A Yes, they are.
3  g(_ o - ;'d i Q They are in the Grayburg-San Andres Pool?
;' | j} . A Yes, sir, it includeé the Grayburg alsd.b
. ‘ %f”fL:"%Lj"‘W“%-~ - Q But none of the wells we are dealing With iwre -
~w; are completed in the Grayburg, right?
Elj;i,;;-.i f} _ V A _The Grayburg is open, but I do not believe
| e ‘ it is contributing produbtiaﬁ. T
%@":“:fv‘rev'fé ' e - Q. Now, referring to what has been marﬁed as
o 3 Exhibit No. 7, would you ideﬁ?ify that Exhibit?
j{“’“: ; K e A Exhibit No. 7 is a»coby of a portion of the

Gamma Ray Sonic log on Sﬁate H-35 No. 12 which is a twin

E well to No. 1. Again, we have shown»superimposed on
g f the log the opén-—hole interval in Well No. 1. Both of
r - these wells are located in Unit H of Section 35.
? No. 1, last tésted in April produced 22 barreis of oil,
L barrels of wéterkper dayréithwa gas%oilirééiowdf
- 3217. It has a cumulative production of 454,433 barrels
as of January 1ist. Well No. 12, last tested in June,
72 barrels of oil per day, 28 barrels of water, pro-
;~; ducing from the Glorieta formation. This location has
/., .
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~ another well, Well No. 9 whlch ‘tested in July, 41 barrels
‘: "ol 0il per day, 61 barrels of water per day from the Abo
li | formation,
‘7 , v Q Mr. Lyon, w1ll you turn to Contlnental'
- ‘ Exhibit No. 8 and identify that EXﬁibit, pléése9
- = o
'~*z s | : A Exhibit N6. 8 is a very 51mp11fled cross-
 ?7$: o ' section runnlng through our wells and’ nearby wells.
;ﬁg If you look at the rlght 51de of the exhih it thcré is a
3 “ EZE.A‘ | plat EHSQIB; the. frace £ the-cross—seckion. @ rom ieft
i;ﬂji;l%’ s gﬂ‘ ‘ .: to rlght the CPVSQ—SebblOH goes from Phllllps' Mable
E¥~ L - No. 3 eastward through the lower tier of wells on -
? - i 3 Continental State H- 35 Lease over to Texaco State-0 No. 1.
gij ~ vThen, north to Getty State-BA No. 3,and then west
:_~( L | through the northern row of wells on Continental State H=35
| ~: Lease,and tﬁep northeéstkto Mobil-Bridges No. 15, then
? : . ’ eastward to MobiléBri&ges No. 12 and on eastward to
] - Marathon's McAllister No. 3. We have simply shown on
; this a simplified.crbé%-Senticn, the'¢ombleti6h‘inte;;élé
. in the wells,
- Q How was this information determined for the

purpose of preparing this Exhibit?
A We have prepared this oh the basis of logs

S and scout tickets and ‘information which was available
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in our files. ﬁ - - S
Q Go ahead with your discussion of the Exhibit.
A These wells are arranged on a datum so that

thp effect of structure is shown. We have connected
the tops of the 8an Andres, the base of the Lov1ngton
Sand and the top of the 9th M3531ve zone tHrOLg“ all
of the wells. Now, these are the same points which
are ‘shown on Exhibits 2, 3, L, 5; 6 and 7. So that
the.pointsAShOWn»on'ﬁhose,exhibiﬁs correlative to the
tops of these zones which we have shown on this cross-
section,

At the far righthand side of the cross-section

“itself in the Maféthon—McAllister No. 3, you can see

the recompletion interval of the well in what we e e

'designate the 9th Massive zone. This well-Has —- it is

still, I bélieve, producing top allowable production.
The Mobil-Bridges No. 12 ang also No. 15 have both
penatrated this zons and il is our understandlng, based
on what MObil has told us and has told the Commission
at this Hearing, that these wells will be plugged b;;k
at the lower ?ay which T presume would be at least

up to the base of the Lovington Sand.

Going to the left of the Exhibit again, you
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will note that State H-35 No. 6 has not penetrated the

“top of the 9th Massive. We believe that this loeation,'

uﬁiswwell~ﬁa3*ékeellegp recompletion or remedial prospects
by deepening it approximately 100 feeﬁuﬁe'get"iﬂUOWther~v
9th Massive zone.

Going to the jeft again, State H-35 No. 3 has

 topped the gth Massive, but we believe that additional

penetratiOn"will give us very likely édditiohal*Feserves

in that zone.

;1m§ee?e §-35 No. 2 is the well whiehuprodﬁbes
approximately 40 barrels peT dsy and we}believeethat it
nas penetrated enough .into the 9th Massive £o demonstrate>
why its pfoduction has neld up SO well.

Q' Yeur No;AS has indicated you have penetrated

this 9th Massive zone?

A Yes, Sir.
Q Is that correct?
A Yes, sir. well No. 5 is located the third well

from the left. 1t is the twin well to No. 10 and you can
see’on tﬁe erese;eeeﬁiOn s ‘gomparison of the wells, that
the fact that we opened up additional pay lower inﬁe ﬁhe
gth Massive we believe explains why we viere able to get

adaitional oil out of the zone LO the point that the wells
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producihg together are producing at top allowable rates,

We believe alSo!ththStapemH=35~No;'ﬁ"h§é~bEééibilities

by deepening into the 9th Massive. N

The well on the lefthang side of the Ekhibit;
Phillips—Mabié No. 3 is producing in the:intérval
between the top of the San Aﬁdres and the base ofﬂthe

Lovington Sand which has been referred to in this

AHearing as the upper San Andres. Tt also is pfoducing

in the top of the 9th zone, but does: not have the 9ty

Massive open. Thie well was drilled as a twin to oup

No. 1 ang has recovered considerable additional oil.

Q How long have your wells been‘producing from

the Vacuum Pool?

A Approximately 30 years.

Q Do you anticipate g continued 1ife for these
wells?

A' Yes, sir. 7 believe we have several more

Years of Primary prOducing life. T might point out that

Q In other vords, you are Saying it is not at an
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advanced stage of depletion, is that correct?

A That is correct. 7

Q Have you made any comparisOns of this pooi
with any other pool? ‘ | |
A Yes, sir. There are two factors whichShavé
broﬁght about the“study which we agreed to put into téis.
First, the lease was §roducihg at viftuallf’ﬁop aIlowéble
rates until fecéﬁtly when éllowableS’héve increased.‘?
rwhiso;»we>ﬁé;éid§ne a great deal of aetailed study,inr%

the Maljamar Pool which is to the same trend with thég

' Vacuum Pool and we find the formation characteristics

to be very vefy similar.

Q It is also a Grayburg—San Andres Pool?

A Yes, sir, it is. We, incidentally, have done
several recompletions in the 9th Massive in that zone%
and they have been very very successful.

Q Now, Mr. Lyon, the fact that Mobil has at
this Hearing proposed to limit its waterflood to the
upper San Andres formation, whereas, at the previous
Hearing, they were talking about the entire San Andres;
does that change your position in any way in Oppositiqh
to Mobil's proposal?

A No, sir, it does not. If you will look at our
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Exhibit 8, with the exception of Phillips' Mabel No. 3 on

the extreme lefthand side and our State H-35 NQ:M%Q’W;Q,"WHMWANMWW :

" and Marathon's McAllister,No. 3, all of these wells have

large open-hole intervals. We have no way to prOteCt ‘
ourselves from water intrusion into the wells.

How would that water intrude into those wells:
A . ?

~-eould vou be specific?

A If water ié'injeéted ihto'Wells which would
offset our wells, I would expect that within a relativély
| short time we ﬂoﬁld'be haﬁing water intrusion in 6ﬁr
wells as a result of --

ve in the upper

Q | (inteffuptihg)f Thaﬁ W‘u;dt :
San Andres. Would that céuse damagélio ghe lower
San Andres?

A 'We feel that it could jeopardize our production.
of course, we would waht to have the wells producing, those
that we can afford to produce. As long as we keep the
wells pumped off, we should not have any damage to the
ons, bub we do Lhink Lhe Tadt that water
is pumped into our wells, we would have to pump the

water out.

Q That would increase your cost?

A It sure would. It would also probably cause us
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to install iarger 1ift .capacity.
Q Now, you heard Mr. Kelly's suggesticn that-——— - — -

Continental should run liners in these wells and shut

of f its ﬁpper‘fofmations to keép out the water they

aré injeéting. Do you have any comments on that?
A Well, yes. We would rather not spendAthe

money. We don't see that -- ydgaih%w, we would like

to cooperate and will cooperate at the appropriate time

with Mobil -- but this is not the time. If Mobil

doesn't inject offsetting our Lease we don't need to

run those lines.

Q In the use of liners in your experience,
is the liner always successful in shutting off an upper
zone of this nature§

A Not aIWajs.>

Q Now, referring to what has been'mérked as
Exhibit No. 9, would you identify that Exhibit?

A Yes, sir. Exhibit No. 9 is a tabulétiqn
showing ths chm&latiVé’éil'pf§dué£io;-to‘égﬁuaffyiéﬁ,
1970 and July production of o0il, water and gas on
Continental's State H-35 wells and on the direct angd
diagonal offsets. You can see that in most of the wells

on this exhibit, there are substantial cumulative
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further depleted for injecting into the wells they are

- production. You will also ﬁotice that,with the éxception
3
E" 4%7“ » of the Mobil wells and a few others, that the current
egd e e oo _producing rate is qpipewﬁigﬁ. Particularly, I would like
;Zé you to notice the Phillips' Héiéﬂﬁgj l,réwénd 3. These e
e wells are diréctly»south of our State H—35ALeaSé. Thbsé
%%; | wells are producing at a top allowable. I don't believe
;éz : ‘ . that Phillipsyis in any position to even cdnSider a
%}} coopérative waterflood at this time; and if we were to
>-%§; o place'one'or~more of our.wellsAon injection, our waterflood:
' %?E 2 pattern would not be backed up, just as Mdbil's waterflood
Etj ‘ - ﬁéété;hmis not being backed up at’the edge of their 1ease. 
“éA Q In ydur opinidn, would it be poséible for
%;ﬁ . kMobil to wait until the period Wheh’ﬁhe south has‘béen

- 2]

%M; proposing to use for injection?

%v§ - A Yes, of course, thié:is possible.

A Q Would it result in any substantial loss to
E Mobil 0il?

v~§w A | Well, I can understand that this wouid cauée
- a deferrment”afufﬁe'Waturflood ~i1 from their lease.
B 1 don't believe that it would cause any substantial

ioss of oil.

B Q In conclusidn, Mr. Lyon, ié it Continental's

o}
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position that as of today,:it is not praéﬁical or
feasible for them to cooperate with Mobil as has been
egquested? e o

n T sm sorfy, I didn't —

Q (Interrupting) Is Continental in a‘positiOn ,
today to cooperate in aylease line agreemént?

A ‘. ﬁo. |

Q In your opihion, would‘thefutilizétibn of°the:§
cffsetting wells for injection’ ‘as proposed by Mobil.
cause any dhmage:to Continental?

A Yes; sir, we think so. We think that the

Ainjectithof water into of fset wells wouldfjéapardize

the primary reserves which we havé under our lease. ' |
We think that in’ addltlon 1t would jeopardize secondary_ 
recovery prospects Wthh we have on our lease.

Q Do you have any ‘conclusions to state, Mr. Lyoﬁ?

A Well, I would 1ike to summarize our position |
to the effect that we recognize that Mobil has a problem;
They are ready to waterfiood~théir lease, and we have
been in this poéition and are in th{S‘pOSitidn‘iﬁ'manyr“
places. We would like to be able to cooperate with them,

but because of the primary producing rates which we have
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on our lease, we cannot cooperate with them. We do not

desire to'inteffere with their waterflood project so long

~as it does not endanger our primary-reserves.or.our

“Secoridary reserves prospects. As soon as we can complete

the evaluation of our reserves and our situation, we
will attempt to work with Mobll to find some mutually
satlsfactory method of recoverlng these reserves, but-
until we haverdeee this, we must renew our objection to
their placing wells offsetting our lease or converting
wells directly offsetting our lease(ee“lﬁjectieh.

Also, 1 mlghblpclﬁt out that we‘ﬁeve a small
lease, 240 acres, 6 wells or 6 locations. Mobil has
quite a large lease. Since it is obvious that Phillips
to the south of us is not anywhere near ready to flood,
we are not ready to flood, Mobil is ready to: flood,
vhere ﬁas got to be somewhere a place wherefthe injection
wells stop. ?here has'got to be a change in pattern.
I might refer to the exhibits up here on the board to
try to illustrate what we feel that Mobil is trying to
do to us. If you will look at'Exhibit No. 4, the red
area over there is what you might term the area of

inefficiency. This area is not going to be flooded as

efficiently as it is where the producing wells are
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completely‘encloSed.

If you 100k over here on Exhibit No. é, they

have shown: the wells that have a three-way’ “push in a

»dlfferent color and then tne wells tha t—have- a_one Or

two—way push and I am dlfferentlatlng nere to sﬁow what
Mr. Kelly reféfred to as a one-way push in that’ ‘there
are two-way pushes in there alsOg But what Mob11 is
asking to do is to move thls ‘area, the yellow area down
toward © lease, and if you will refer to the other

Exhlblt No. 7, 1 pelieve 1t is, ‘they are mov1ng some

PR i

of that blue area”dOWﬁ sgaiﬁst Ourvlease and they are
mov1ng the red area onto our lease. Ve don't{believe
that~thls is really proper. e feel that our?cofrelative
rights are being Jeopardlzed | |

Q In other words,}they are just_passlng their

problem on to Continehtal?

A Yes, sir.
Q Is that the sum of it?
A | Yes, sir.
| Q U, Lwvon. “vou heard fhe testwmony of Mobil

this morning or yesterday, 1 believe it uas, to the
effect that Phillips Petroleum Company has given them a

waiver of objection as to their Bridges Well No. 29 in
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Section 26. Does that change Continental's position in

any way on that well?

A Yes, it does. W: feel that Phillips is more
directly concerned in the injection into Noi 29 than
we are, and since this is a diagonal offset, we feel
that the daﬁger‘or possible danger to our No. 6 is_“
minimal -~ I am not saying it iSn‘ﬁ‘there,’but we think
it is minimal -- and-tc demonstrate our willingness, our
eagerness to cooperale as ?ar as we can, if Phillips
wouldfﬁaive"théif'Sﬁﬁéééioﬁ to this well, we will also
waive it.

- Q Is that based 6@ the assumption, Mr. Lyon,
that their Well No. 26 and the Phillips Mabel No. 2 will
continue to prodﬁce and serve some protection to your
lease?

A TYes, sir.
Q Were Exhibits 1 through 9 prepared by you or
under your supervision?
A Yes. thevy wére-
MR. KELLAHIN: At this time I would like to
cffer into evidence, Exhibits 1 thfough 9 inclusive.

MR. PORTER: If there are no objections, the

Exhibits will be admitted.

S NPT
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(Whereupon, Continental's

Exhibits Nos. 1 through 9,

were offered and admitted in
. evidence.) ~

mirdute break and try to get back and conclude this.

(ﬁheréupon, a short recess was held.)
MR. PORTER: Mr.'Sperling,ldo you have any

questions?

CROSS EXAMINATION

Q Mr. Lyon, you in the éxpléﬁation Ofv§5ﬁrw-‘w
Exhibits indicated particularly with reférence to the
créss;section which as I understand it is correlated
to th¢ Exhibits previéuSly referred .o by you and that
very few of the Conﬁinental wells are completed at
this time other than by open-hole completidh;'is that
substantially correct?

‘A Those that ére producing from the Grayburg-
San Andres, that's true; with the exception of No. 10,
@hey are all open-hole.

Q Now, even recogniging that fact, do wyou havé
an opinion as to the extent of the contribution of the

so-called upper San Andres to the current production

. being experienced by your welis?

MR. PORTER: Let's give the Reporter a 10
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<\
5’ o 7 | A I have no way of evaluating how much of ;%e
- ‘; § ,Mwm_"production is“coming‘frdm the,uppér San Andres as.... ...
E § % . compared to the lower in those wells which are open in |
E‘_,::_ e 7 % both. . h
A _: Q CouldV;bﬁrbase any sort of opinion on the

iiijf\ o experienée’théﬁ you have had with the work-over, with

j- ,* ﬁhe recompletion ih the lower San;Ahdres with sub-

f’ stantially increased production; does that lead you to
§¥f‘:' L»‘7' o . any kind of conclusion as to whether the uéhei Sah Andres>-
il S or ‘the lower San Andres isAﬁéﬁzﬁéhihéngééégéét contribution?

- A Well, the only concluéipn that I draw from

N _ that work is that there are additional zones in the

"? . 9th Massive which we have potentially productive,
’ - - Q E Well, then, I take it you have no opinion

E goo '{>éiﬁher‘Way as to the state of depletion of the upper

= i San Andres?

F | - A ‘I havé not investigated that particular thing

B so I have no opinion,

‘ QT ' You:indicated ﬁhat you were'quite optimistic

- as a result of the success that you enjoyed in the one

B work-over that you have completed as to the productivity

of the lower San Andres and that only recently has that
P completion bezn made?
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-
i fé ﬁ ‘A Yes, éira
,“ Q is shere any particular reason why you,delaYed
"fé!'”'”"' e completion byrth}s method as to the other wells? B
:;E T A Well, this work w;;_done in July, and I think §
;ﬂ that it is a very businesslike procedure to evaluate
-f«i ‘ after you have done work. Aiéo, as you probably know,

in large Corporatlons, it sometimes takes a little time

to get,approval to do this work.

1 : ;
S ) » Q You stated that your observation of the
B success of Marathoh in;compléting their wells included;
: {
) 3
S as I understand it, the runnlng of liners, and did

influenve you ;n-gr_w ng ahead with the remedial work

o o that you have takén, is that right?

A Yes, sir.

»j Q Do joutknow when that remedial work commenced
S by Marathon?
A Not for certain. 1 naven't looked at those

particular scout tickets. some of the recompletions

have been in the last two or three years, as T understand
it.
Q Well, there were scme earlier than that, were

there not?

ST A I think this is true, put I have not looked
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= : at the dates of recomplétion on them. I am sure that

~the Commission has records of .those thlngs that we can

N Q Well, atkleast their success dates back over
a period of two or three yearé, whereas,*yours dates

only from Jﬁly?

~ A That's true.
Smj Q So with that being the case, it does take
gfs _ quite a while to sell management?
g‘? - A U;Yés; aﬁﬁ’f'ggiﬁﬁ.;ﬁét ﬁhen you start g
E;%' remedialiprogram, in ofder to do it most effectively,
@'%r T gzg | you need to evaluate each job because each job isn'g
f ¢ éfﬁ exactly identical to the one before it.
;ib’ B | g&j | Q Now, you stated that in your opinion,
;Q _ 5;: Contlnental would suffer damage as a result of Mobil's
f g‘l proceeding in the fashion which they are requesting of
: f;Q the Commission. I don't believe you were very specific
‘é as to what tha§ damage would .consist of or how von
) ) appraised it and its magnitude. Could you do that for us?
‘*v A I can give you a general idea of the aresags
that I am concerned about. I cannot give you an appraisal
of the exact damage because this is speculative and I
~

~ haven't made this type of a study. The damage that I have
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in mind is the fact thét we feel certain thatiuater wiil

be pushed to our open—hole ‘completions;’ phat we will have

to 1ift this water together with the oil —that-we are .

'produc1ng from those wells. We also feel that the fluxd

‘saturation will be dlsturbed to the extent that when
we are ready to waterflood on ‘our lease, our flood wlll
be less efficient than if you had not injected dxrectly

offsetting our lease.
Q Well, WOuId you recoznlze that in the course
of pushing water toward your lease “that it mlght also

push some 0119

A We would certalnly hope'this would be the»Case.

o

Q Well, would you think the 011 pushed to you
would be greater if ‘the last row of injection wells were
foregone OY if the last injection:wells proposed by

Mobil were arllled°

A Would you state that aga‘n, please?
Q Would there be more incremental oil pushed
vo you £y the fo oing of the drllllng of the last rov

of injection wells as proposed by M0011 or by the drllllng
of the last rowW of injection wells; in other words, if
the last row isn't drilled, are you going to have more

oil pushed to you or less oil than if the last row of
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wells is drilled?

A7 Well, in the first place, I think Movil is
proposing to drill one well unless something has been
changed that I wasn't aware of. The other wells are.in
existence, and if the wells directly offsetting our lease
which we ‘have objectedﬁpo are piaCed on injecﬁion, I

think that probably there will be more oil pushed to

our lease than if Mobil withheld injection into these

‘wells. Does this answer your question?

Q Yes. In other words, drilling of the last row

‘of injection wells would result in pushing mqre,oil to

you, is that correct?

A Yes, sir.-

Q Is that an element of the damage that you are
speaking of?

A No, sir. Ve are not concerned ‘about your

pushing oil to us. We are concerned about your changing

the fluid‘saturations on our lease td the extent that
the waterflood conducted on our lease when we are in a
position to conduct it, will probably make it less
efficient; that and the fact that we would prefer not

to have to handle the water that you would be pushing
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toward us. If -it was:ito- our advahtage for y0u:to)put

N

At oAb i 155, oo oot s s s,
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if we thought it was to

those wells on there, that is,

our éd?éhﬁagé; we wouldn't be here objecting.

Q@  Didn't you state earlier that you weren't sure
of what the effect was going to be,‘what the damage was
going 'to be?

That's4fightf

A
Q You mentioned the change in positipn;of the

~So-called red area as shown on Exhibit 4 of Mobil, in

effect transposing it down across the line to Continental's

re aware of the fact, I am sure, that the welil

b=
{3
U]
]
]
k<
Q
<
Y]

proposed to be drilled by Mobil as an injection well is
én the south line of the Bridges Lease?

A Yes, sirf

Q It is closer to Mobil's producing well by
several hundred feet than it would be to any producing
well of Continental'g?

A 200 feet.

Q - <00 feet. Would you expect that the producing
wells served by closing that pattern as Mobil proposes,
would water out prior to the Sweep reaching your pro-

ducing wells to .the south by reason of that distance?

A I am not sure I completely understood that.
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Yiould you state that again?

'l

o .  ¥ell, the Mobil well“to be drilled, proposed

to be drilled on the south line of"Eﬁémﬁ?iagéS“Statemw~--m“w N

Lease is some ZOO'feet closer toO the Mobil producing
well to the north, ijmmediately to the north than it is

to‘theyblosest producing well which I believe 1is

s

possibly yOurVNot;6 Well to_the’éoubh?“

A : Yes,’sir. |

Q’ Would yon anticipate that the swééﬁuﬁiwgﬁé“~
water as a result of iﬁjéﬁﬁion“fromkthat well would

reach Mobil's producing well prior to the time it

reached you?

A NOt necessarily.
Q why?
A Weli, in conducting a waterflood, Yyou inject

water into jnjection wells. 1t has been testified that
bottom-hole pressure in the injection wells will be

in the neighborhood of 3800 pounds. You have produCing
Qéifs alternating with the injection wells and the
pressure at the rock face in your produciﬁg wells,

we hope, approaches zero. You push fluids by virtue of
differentials in pressure from your injection wells toO

your produéing wells, and SO far as we can tell, not
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having any detailed iﬁformation of the formation outside
of the well bore, we assume that it goes in a radial
pattern.until there is some Situaﬁioh which causes it

to deviate from this -- and this is the difference f

in préssure, permeability and this sort of thing ~-

which as far as permeability, as I say, we have no way

éf pfedicting what it does between wélls. But you have --
let's see, I can't see the numbers of those wells --

but your ﬁo. 29 and your-No. vaéfé;élso,iﬁjectiun wells.
Eﬁbsé weiis>Wiilkhave the bottom-hole préssure of
approximately 3800 pounds. Now, around ¥ell No. 26,

there will be a pressure trough and we hope that the

‘pressure will be approximately zero at the rock face,

but when you get out into the férmation, the pressure

must necessarily increase, otherwise, you get no fluid
movement into the well bore.» And the same way, away

from the injection well, the pressure decreases, otherwise,
you would not be able to pump water into the formation.

Well No. 15 and Well No. 29 are pressure

peaks, and at some time after you have injected water,

you will encounter interference from 15 and 29 to cause
the water to move preferentially to an area of lower

pressure which is going to be both toward No. 26 and
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to No. 6, our well. The area of low pressure, I would

think, would be larger to the south and,cbnsequently,w

tuefe“iswa”gééa”§6§§iﬁiii€y“Ehé
éhange the injection pattern to the extent that they
might have water intrusion at the same time.

Q Well, your answer disregards the influence

- of the well to be drilled 100 feet -north of the lease

line, doesn't 1t?

A No, that's the oné I am talking aboﬁt.

Q ‘Well, you designated Well No. 15 as an

injector and Well No. 29.

A Well, it is my understanding that you are
proposing to put those wells on injection?

Q True.

A Well, in answer to your question, I can't
ignore the effect that those wells have on the pressure

distribution caused by the well you propose to drill.

Q You mean 100 feet north of the lease?
A Yes, sir.
Q Well, would you agree with me that the effect

of the well on the lease line would tend to increase the

0il saturation in the vicinity of the well bore of your

No. 6 Well?
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 f : A It should, yes, ahead of the water.
T ; ~MMTWNWH_HWWHWWWWQ,“M,WIswﬁhat a‘desirable:QOnditibn'so;fgrggu‘
5"; , Continental'is concerned? | -
Ef? o A Well, it depeﬁdé oh how efficient your flood
;: frohﬁ‘ié. if ﬁemgere to have a zone of high permeability -
gii | and I don't know whether there is one there or not --
él% ‘ : = we could get a smail amduné of o0il aﬁd then a large
2“ amount of water.r
. .
= _ Q Do you have an opiniénias‘to whether the rate
%f” of injection aﬁ that point would haye an effect upon

the possibility that you mentioned, either minimizing it

e R N or incréasing it? -
’_ ; ~1 _ A Certainly, the rate of injectlon has many

%~ ' ‘;" - ‘ erfects, not the least of which is the rate which the
:. ”j area surrounding the well becomes saturated wiéh water.
A .y Q Are you saying in effect, then, that the

- reduced injection rate of the well proposed 100 feet

j north of the lease line of the Bridges State would

. minimize ﬁhevdanger to C;hﬁiﬁéﬁﬁéi‘s:b?dducihg wellcs?

- A It would delay the time that there would be

_ any effect noticed in our No. & from the injection into

that well if the rate is reduced.
~ Q Now, you mentioned that with reference to
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Well No. 29 and injection into that well'that you had

no obJectlon to. that is that r1ght9 ;m

A My °tatement was that if Phllllps is willing
to waive -- and it is my undnrstandlng that they have
walved objection —- that we will also w1thdraw our

objection ‘and will waive dbjection on théi well.
Q ~Well, did you ha&e that same'feelihg at the-
time of the June 10th Hearing?

A | VWell, at that time I don t belleve you had had
a waiver from Phiil1p

Q But is your obJectlon or 7abk o; it at this
time occasioned by the introduction now of Phllllps to
a waiver or were you of the same substantlal opinion
that it wouldn't affect you at the time of the June 10th
Hearing?

A At the June 10th Hearing, we felt that our
interest would be better protected if 29 wére not placed
on injection.

O Did you cpecifical 1¥ Ubjecy to“the”plaéing
of 29 on injection at the time of the June 10th Hearing®

A I believe that our objection was to any

well which was located closer than 15650 feet from our

lease line and this included Well No. 29,
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Q . Well,(then; you meant to object by that

statement to the drilling of the.29 Well at that time

or the use of it as an injection well at that time?

A’ Yes, we did.

Q As T understand the COﬁﬁleﬁion methods of
Marathon at the present time, they have run liners to
isolate the lower San Andres, and ‘then Shhtting off the

upper San Andres in their completion methods, is that

correct?
A Yes, sir, that is true.
Q Have you given consideration to a completion

sﬁch:éSLthatjih the bropoééd fecompletion program of
Continental? |

A At the present time we have nd‘plans to run
liners in our wells.

Q Your ﬁian is simply to deepen them:inté what
you call the 9th Massive?

A Yes, sir.

A} And in effect
completions simply deepened?

A Yes, sir.

Q So to that extent, your recompletions do differ

from Marathon's, at which you have apparently been quite
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: successful?

i; A IYes, sir. I am not .real familiar with the
iw: " "réééon”whichrééﬁééﬁwﬁgféghénlidrfuhmﬁﬁéwiiﬁéfgf”ﬁﬁt”‘“ e
‘7 the fact that they ran 11ners I don't beliéﬁé places
;: any obligation on us to run liners in our wells.

:j:: If we see 2 need to run liners, then, we will Certainly
= efaluété ~this-and if it appears to be profitable and

] {ﬁ desirable, we will run liners.
124 ~
;i . Q - Now, you mentionéd the Phillips well to the
gf » | WWLrwéduth, and I'beliéve on one of your tabulations on
. cumulative production you made reference or showed
" :
) ;3 4 ‘ along with the other wells the Mable No. 3 Well. As -
Tz»{ a matter of fact, it appears on your’cross~éébtion,

I believe.

A - Yes, sir.
Q As the well fartherest to the jelt on the
Section. Have you made any investigation of the decline

of the production in that well which appears to be

completed in the upper San Andres?
- A It has been cguite sharp.
Q As a2 matter of fact, in one year it has

declined from approximately 1800 barrels a month to
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to 755 barrels a month which is shown on your tabulation
of current production?

AL Right. o

Q Can you reach any conclusion from that as to
the state of‘aebletion in the so-called upper San Andres
in that well? |

A Wéll, you would expect to be pretty well
depleted éince it is a twin well to No;kl which had
produced 188,000 barrels. I would suspect that it is
fairi&‘well depleted.

Q Does that indicate tb'you any question with

reference to reserves in the upper San Andres insofar

‘as the western third of your lease is concerned?

A - Well, as I say, I have not made an investigation

as to which part of the San Andres our wells are getting

their production. I don't believe I am able at this time

to make such an evaluation. It might cause us to look
at it a little more closely if we were trying to
differentiate between zones.

‘Q What is ﬁhe’current‘repoftéd'prd&ﬁctién for
your No. 5 well and the No. 4 well in the San Andres?

A No. 4 is shut in.

Q It is open only in the upper San Andres; at
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ot
i least iﬁ>didn‘t penetrate the so-called 9th Maséive zone?
- A Yes, sir.
TM““W”%"””‘;E‘?" W“'f:” e CTT QT Does that give-you-any -indicatiofi as-to the .
E ) éf? : ) state of depletion of the upper San Andres at that
od
e location?‘ | g
i3 | A It appearS‘that the zones that are contribu-
“iif% ting to production theré—aré-ﬁ?étty‘well depleted.
i ;
§;: Q Is the same true of the No. 6%
& A No. 6 produced 224 barrels which is about 7
5 :fj _ . barrels a day iﬁ July.
5ff‘“f““ flg!ﬁ Q Would you consider it to-be in an advanced
i
: %ij stage of depletion so far as the upper San Andres is
Y T? ~ concerned? : .
R T A ' Yes, sir, this is why we would like to

i deepen it. It is the same pool, I might point out. l ; |

D
fffti-,,; “§~« Q Getting back to the wéll on the lease line
S _?wi or approximately on the lease line immediately north
;E of your Well No. 6, in view of your prior testimony as
: to the effect of injection rates into those wells, do
- yourhaQeran ihjection rate limit to suggest insofar as
; that well is concerned?
A We would prefer you didn't injectrat all.
> Q I realize that. As Mr. Porter said yesterday,

+
- - - (R
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we wasted an hour if you and I were in agreement.
Short of total abstinance, do you have a rate
to suggest acceptable to Contimental?
‘A : No, not at tﬁis time.
:MR. SPERiiﬁé? I beiievé that's all.
MR. PORTER: Does anyone else have a question

at this time?

REDIRECT EXAMINATION

BY MR. KELLAHIN:

Q Mr. Lyon, in answer to qhestions b§ Mr..Sperling,
I beiieve you testified that injection of water in a B |
well 100 feet noffh of your No. 6‘we11 would increase
the o0il saturation of that well, is that correct?

L I think most probably it would.

Q You heard Mr. Kelly's testimony to the effect
that some 5114 barrels of o0il would be pished to

Continental's No. 6 as waterflood oil, did you not?

A Yes, sir.

Q And over a 15-year life of the pool?

A Yes, sir.

Q Is that volume of oil sufficient to pay for

the additional operating cost that would be occasioned

by the influction of water in that well?
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A T believe we did a littlé’figuring on that

and that figures about a barrel of oil a day, and this

e E ~is not véry economical production.
i '? - Q Aéﬁ;diiy, Mf.”ﬂ§5h, what you are really
: concerned about is the deeper zones, is it not?
] . .
f A Yes, sir.
}?fﬂfﬁ §fﬁ€'?'74 N Q And is it your opinion that the influx of
j water in No. 6 well would cause a hazard té'ﬁﬁi”fubﬁie
%‘”jlié»ir,» £ 77 | waévelppment of those lower zones?
E;;W;. ‘; L - ’ : A Well, we féel ﬁhét”iérﬁédpardizeS“our primary
£ . , AR
3 - reserves under that well which we believe we have good
e - - .
E; f’i'f;‘; i;" ~ reason to expect tc exist there.
;ﬁf‘*_, | Y Q Some questions were asked about ﬁﬁé position
E}:; KU : of ContinentaiAon the Jun« lOth§Hearing in connection
: i _E with Well No. 29. At that time was Mobil asking for
. " injeggibn only in the uppér San Andres formation?
- A No, they were not.
5 - ;; Q Would that change your position in connection
with Well No. 297 .
AL Yes, éif. This certainly affected our decision
g to withdraw our objections on that well.
Q Do you feel that injection of water into
- Well No. 29 will have no effect whatsocever on your lease?
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A I didn't say that.
Q Do you feel that?
A T feek that it"wililhRQC """ some effect‘or'oﬁr
lease, yes.
Q Do you feel it will be minimal?

A Yes, sir.
MR. KELLAHIN: That's all I have.
MR. SEERLING: No further question.
MR. PORTER: if there are no further questions,
the witness may be excused.
{Witness éismiSSed;)
MR. PORTER: If this conclﬁdes all of the
testimony, we will hear any statements that anyone
wishes to make?
MR.'MORRIS: Marathon does not believe that
it can cooperate with Mobil in the flood that it is
propcsing in the south end of the Vacuum Field of the
San Andres without jeopardizing its primary and secondary
reserves which have been shown in this Hearing to be -
substantial.
Mr. Zeman, you will recall, testified for
Marathon that in the upper San Andres zone there were

approximately 300,000 barrels of primary oil remaining
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tno be produced, recoverable resérves, and 400,000 barrels

of secondary reserves recoverable. Now, it is obvious

"where,that_despitemthe;debate,thétwhaswgoneﬁonwbELWéénWW»wwm

lawyers and witnesses and that Sort of thing, that
injection by Mobil as‘préposed is‘going ﬁovaéyersely
affect Marathon's acreage. Thefe is simply no way;that
Mobil can come along and inject%water in quantitiés and
of the pressures that are conﬁé;plated without’phéﬁihg’
some water over onto Marathon's acreage.

water injected
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will move more rapidly toward the area of least préssure.

We don't have any guarrel with %hat as far as it goes;
but it is also true that the injected water will move
in any direction towarév;reas of lower pressure. . And
where you are talking about a 3300 pound injection
pressure and the pressure undef Marathon's acreage in
the upper San Andres of approxihately 750 pounds; it is
obvious that water is going to move onto Marathon's
acreage.

Particularly, T would like to ask the
Commission to consider the efféct of the injection into

a proposed well 13 and 25 and what the effect of that

‘ injectibn would be on Marathonfs Well No. 4 where it
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is receiving a two-way push in those injection wells

by direct offsets, one of the wells being offset to

the north and the other offset directly to the west.

There is simply'no question’that that water will move
toward and on to Marathon's acréage, and toward and
paét Marathon's wells. It is just a question of time.
Now, that time will be a relatié%ly‘shOrt time in view
of Mr. Paxton's testimony and the study that he has
made of the~breék—through eXpérienCé in other areés

of Mobii's”waterfIGod;“”éffiEﬁiéfly in the south area
immédiately north of ‘Marathon's acreagé.

‘ I would like t6 remind the Commission of
the testimony that Maraﬁhon’s wells 1, 3 and 4, presently
are top allowable wells in the lower San Andres ﬁnd
they were made so by work-overs. It is our feeling

that Marathon should not be penalized, should not be

“put in a worse position by having worked over its wells

and put them in top allowable shape. Certainly, we

S ~ - _-,\&-'_',a‘..ﬁg_a = ~~ eme Ao oo
arc nct In o articipate -in- a wavel
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of the upper San Andres because we cannot protect
ourselves by producing the oil that would be swept toward
our wells and on by the wells by the proposed injection

program.
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! » ; Now, in addition to jeopardizing Marathon's

primary and secondary reserves in the upper San Andres

zoné, Mr. Paxton also has shown to the Commission that

B ’ the reserves in the lower zone also are threatened

in that the conditions of wells 13 and 25 are not

S Suitable for injection and cannot be made so.

{: S 7 , ,  o Now, as to proposed injection Well No. 14,
we would like very much to cooperate with Mobil, but
uthere‘areva:few *ifs" involved here. We are not in as

SRR

I clear=cuitt"position, unfortunately, as Cdntinental was |
with respect to the one proposed injection well. We

N Sy . ;
e o - have no assurance from Mobil how its well, its producing
.- B Well No. 11 will be operated; nor do we have any
assurance nor can we obtain any assurance from Texaco

on how its Well No. 3 to the south of the proposed

.I;'f_ T injection Well No. 14 will be operatéd' Only if these

wells are operated and produced at maximum rates will
they serve as a buffer and as protection against our
Well No. 2.

- Lacking the assurances that we need with
respect to how the injection into Well No. 14 will affect

us, we must also oppose the injection of water into that

- well.

—s




247

02
; - S S : , o
Finally, we would like to further make specific
: ; fk ; objections to Well No. 13. It was not within the Notice
‘ i ) ‘ﬁhat was given of this Hearing and we submit that the
§f, ) r‘lét} :j Commission has no jurisdiction to grant the relief that
ég;; is being sought with respect to Well No. 13. We also
19; | like to obser&e with respect to that well that there is

O

e kb ok v gt 1 0
L SO e Wt TR A e

no present need by Mobil for the authority that they

D TR e
a:a,- P

seek to convert Well No. 13 from the Blinbrey Well to
H | ‘ ,
I3 ; an injection well because Mr. Kelly statéd. that it

¢

would not be neéded in any event for at least three

to five years. We submit that the request for approval

of that well in any event is premature.
ok . We respectfully request that the Commission
:% _ : adhere to the Order that was handed down following

the Examiner's Hearing in this case and deny the

éfjs  fi§4 _ Application of Mobil as respects the injection of water
b - into the three wells that directly offset Marathon's

:g acreage as well as -- I am referring to all three

" | wells; that is, No. 13, No. 14 and No. 25.

e MR. PORTER: Mr. Kellahin?

MR. KELLAHIN: If the Commission please,
Continental 0il is substantially in agreement with the

o : position that has been stated so ably by Mr. Morris.
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Fleld is one single pool. It is Aot incumbent upon

T don't think we need to repeat the testimony which
P bl

"he has reviewed. Continental is in a sligﬁtly‘different

situation in that we have two direct aﬁdyqﬁe diagonal
offset injection wells on our lease; one of which
would be iocated within 100 feet of the lease lihe.»

__ -Now, there has been a lot of talk about the’

fact that Mobll only proposes to flood the upper

San Andres. Thls is, of course,‘bhéii privilege if

they want to flood a particular zone in aAparticulaf
pool, but I do ot think we should lose sight of the

fazt that - the Grayburg-San Andres Poo1 1n ‘the Vacuum

Gontinental or any other operafor to run ;;1eru to
p%Otect themselves agalnstAthe off'set operators as has
been sugvested by Mobil, at con31derable expense,
when their wells in full compliance witbtall of the
Rules and Regulations of this Commissidnfhave been

completed open-hole and all of which are 'open in the
upper San Andres.

A ‘aur’chle nceéh;~nf course, is not so much

the volume of oil that remains in the upper San Andres

formation. Mr. Kelly testified that the No. 6 well would

probably receive 5000 barrels of o0il over a period of
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15 years and obyiously, that»is not even economical,
assumiﬁg“thereIWere”nONextra ordinary costs inVOlved.-_

If Continental is to be permitted to
recomplete its wells in the lower portion of the San Andre§;
which it has the perfect right to do, it should be able
to do so without ruhning”the hazard of water encroaching

into that wellwéh}éﬁéhﬁthe activities of Mobil offsetting

. its lease. ‘For that reason, in order to protect the

correlative rights of the 6§érat6rs, we agree with’

" Marathon that the orders of the Commission entered

in the case as heard before the Examiner, Orders 3984
and R~3983, shéuid be iﬁ all respects affirmed with
the exception that insofar as Continental 0il is
concerned, we have withdrawn any objection to the
Well No. 29.

As indicated by some of the cross examination,
perhaps Mobil would like us to restate that objection
and if you want us to, we would be happy to do so. If
they don’i reguebi 1%, »we won't restate ih.

MR. SPERLING: I ém 2lad to see that the
copy of the waiver which I presented to Mr. Kellahin
yesterday and recommended to him highly received some

acceptance.

i i L
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The arghmeqts of counsel for Marathon and
Cdntinental seem to proceed on the theory that only -
the correlative rights of-those two companies aré
involved in this matter. I would’likg to remind the>
Commié;ion that there are correlative rights upon both

sides of these lines including those lease lines which

o |
A S S

enCQmﬁass the Bridges State Lease.

It is unfortunate that the fields aren't

1 2

_ all developed at the same time and at the same-rate...

bby"éhe same operator and the oil jen't found and pro-
duced simultaneously so these problems that are presented
from time to time to tﬁe:Commission dQn't present such
dilemmaé. That,‘unfcrtunately, is not the ﬁay it
operates”and ﬁhat‘s the reason, of course, that we

have the Commissioﬁ to help us solve these problems.

I think the testimony of Mobil has amply
demonstrated that the waterflood reserves which they
have on the Bridges State Lease must be produced in
the inverest of conservation. ®he testimony has also
shovn -- and 1 don;t recall any testimony of substance
to the contrary —— that a considerabie amount of
otherwise recoverablé oil under the Bridges State Lease

will be lost irreprievably by the failure to conduct
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waterfloods as proposed by Mob;i.
‘Tﬁe amount of oil already recovered has been

substantial and the amoﬁn; of oil to be recovered, that
is potentially recoverable even under Mobil's proposed
plan iSVQUitG substantial. T recdgﬁize that both
Marathon and Continental have problems insofar as the
devélépménﬁ of their reSpecﬁive:léésés are concerned.
By the same token, so does Mobil. e

| . The question really becomes one of whose ox

- ~ig-gorad the least-in-this Kind-of a-situation. We

believe that we havershdwn that what they stand to
gain, that is, Mérathon and Continental, or if you want
to put it another way, what they staﬁd to lose, is
minimal compared to what Mobil stands to lose insofar
as the operation of its property is concerned with the
deferral of the granting of‘ihe authority sought in
this ﬁearing, for a period of time ranging up to;the
highest estimate, I believe, 17 to 18 years. This seems
Lo me unconscionablc unlsss Lhere nas been definice
testimony satisfying the Commission that there will be
substantial damage to the offset operators under the

plan proposed by Mobil to deny the obvious benefits

accruing to all parties concerned and including the
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State of New Mexico as a royalty oviner from the operation

of,the'flbbdﬁproposedﬂbj'Mébil.

Now, if iﬁxdoessseem to.thé'Commission that
there is -- I don't gelievé it has been shown that‘tﬁere
is f—?but if there ié'a substantial as dis;inguished
from minimal hazard'to either of these operators, it
seéms‘éb me conceiVéble tﬁat safeguards could be written
by the Commission iﬁto an' Order which wOuld‘ﬁrOVidé~

the protection that might be indicated to the extent

“indicated.

i

I certai%ly am not going to tell the Commission"
how to write its Orders. It has been at it a ldng time
and it does a‘goodfjob; but I am sure that the Commission
has encountered siﬁuatiqhs which require safeguards in
the'past if it seeﬁs imninently clear that they are
indicated and thié'certéinly could be done in this case.

On the fother’;vhand, I don't believe that the
possibility whichéhas been suggested onlbehalf of the

offset’ operators in this case outweigh the real benefits

EY

to be obtained from the orderly operation and development
of this flood propoSed‘to be in operation for some time

by Mobil.
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MR. PORTER:. Doeés anyone else have any
comments or any statements to make in this case?
The Commission will take ﬁhe case under
ad;isemehﬁgu‘
| The Hearing is adjourned.
(Whereupon, tﬁe‘Héaring'was adjourned

at approximately‘ll:55 A.M.)

Cr g
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STATE OF NEW MEXICO )
L ) Ss.
COUNTY OF SANTA FE ) '
I, RICHARD‘L.'NYE, Court Reporter, do hereby certify
that the foregoing portion and attached Transcript of

Hearing, page  through page inclusive, before the

| New Mexi¢o 0il Conservation -Commission was repOrtéd by

me, and the same is a true and correct féqdfd’Of‘Ehe said
proceedings, to the best of my?knoyledge, skill arid

ability.

My commission expires April 8, 1971.
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MR. PORTER: Now, in Cages 4367 and 4368 the Com- -

mission would like to have the appearances.

MR. SPERLING: James E. Sperling of Modrall, Seynour,

s
JRRr—
——p

Sperling, Roehl and Harris of Albuquerque appearing for Mobil

0il Corporation.

MR, MORRIS: Commission please, Richard Morris and

Owen Lopez of Montgomery, Federici, Andrews,'ﬂannaha, and

g

Morris of Santa Fe and Mr. Jack McAdams of Houston, Texas, -

ali\appearingnfor Marathon 0Oil Company.

MR. KELLAHIN: Jason Kellahin of Kellahin and Fox,

Santa Fe, Appearing for Continental 0il Company. .

. A
v

MR. PORTER: -We will recognize Mr. Sperling.

MR. SPERLING: Mr. Pdrﬁaf, we have one wiﬁness,

i
ot
o

)
R N

" Mr. Kelly.

MR. PORTER: Mr. Kelly, would you take the stand

at the end of the table, please,

-

By the way, I thihk we can have witneases for all

. 4
B i ’
S ' K of the parties appearing stand and be sworn at the same time.
g PAT KELLY
>g% a Witness, being duly sworn according to law, vpon his oath
|
N testified as follows:
KB
) MR. HATCH: Mr. Sperling, are all these exhibits
% to be marked?
d
MR. SPERLING: Yes. They have.
T
o
%
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I might state that the stapled exhibits are before

) Mr. Portér with the exception of Exhipit No.»lﬁghich is tﬁe -
plat on my far left and there are th other exhibits which
areﬂrather long and which I didn't haye space enougin to put
them ué. Those are Exhibits 10 and 11. Otherwise, Mr. Porter's
packet is the complete exhibit.

DIRECT EXAMINATION

BY MR. SPERLING

Q Mr. Kelly, would you please state your full name,

the naﬁgrof your émpioyeri your place of residence and the
‘:g‘ capacity in which you are employed?

A My name is Pat Kelly. I live in Midland. I am

§E
3 i employed there by Mobil 0il Coxporation as & Petroleum_Engi-
E '7-§ﬁ neer.

:‘; - -éf ‘Hi o Q Are you familiar with the Vacuum field in Central

¢

Lea County, New Mexico? - ‘ R B

A I am very well familiar, I think, with the San Andres

i

; reservoir of the Vacuum field in the general vicinity of

s

Mobil's Bridges State lease which comprises almost all of the

Northern Nose of the Vacuum field -~ approximately one-third

=T

'$w of it, maybe a little less,

§ Q Mr. Kelly, have you, dn”any"previous occasivii, taaki-
; fied before the Commission as an expert in the field of pet-~

‘ roleum engineering?

& A Yes, sir.




Q  Your quaiifications then are a matter of record?

A - Yes, sir.

MR. SPERLING: Are the witness' gqualifications
acceptable? |
MR. PORTER: Yes. They are,

Q Mr. Kelly, you have stated that you are familiar -
’witn partlcularly Mobil's acreage within the Vacuum field in
Central Lea cdunty, New Mexico. You, in that capacity, I
rassume, are aware of tﬁc fact that a waterflood project has
_ been previously authorizad by the Commission in that area.
nould You state generally what the cxtent of Vobil's partic-
ipaczon has been in the waterflood prcject, both in "the past
and currently.

A I believe there are currently two waterfloods in |
the Vacuum field underway.‘ One is operated by Texaco. The
last time I lookeq ihto it it was what I called an inverted
Nine Spot Flood. 1t is situated on the W West San Andres unit,
I believe it is callegq, immediately southwest of the Bridges
State lease. The other waterflood in the field that is active
now is that on Mobil's Bridges State lease and surrounding
leagses, the State G and the State J ana finally the State II.

Q Would you please now step to the board behind the
Commission there and indicate what has bLeen marked as Exhibit 1

in this hearing and explain the purpose and what it represents,




&y m . m S

A

iy 2 e
o R N g

[

o

= T o

[ Toaey

Page 5

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 thef were
comﬁletedrin. it shﬁws the acreage.dperated by Mobil within .

the area of the map colored in yellow; the Continental State il

k3slléése 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 fiféfifive hundred acres or so
and blankets glmoét all of the Northernﬂﬁose of theistxucture.
The general cutline of the field folloﬁé ﬁhis line‘here and

the crest of the structure is in thé vicinity of the Phillips
Hale leasekin 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 West in this area where

the Northern Nose plunges off the anticline and Mobil's property
is, for the most part, situated on that Nose,

Q  Well, I take it that that exhibit shows ﬁhe area of
thg waterflood presently being operated by Mobil?

A Yes, sir. The map has identified on it the injection
wells that Mobil‘opérates according to the legend and currently
takes in #iirof the acréage from the ektieme‘kbfiﬁ-énﬂ‘éfwthe
Bridges State lease in Section 3 down to about the mid-~point

of Section 26 on the South -- approximately the South half of

Section 26 and only the North row of wells in Section 25 are
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currently in the wate;flood.

Q ‘What is your area of specific responsibility with
refefénce to the waterflood being operated by Mobil?

A I am the Project Engineer on this waterflood. I
took it ove:;in 1967 about the time that it was’undetqoing a

major expanéionjfrom the old Pilot Flood that started in 1958.

W TR e g g

. ; Q Now, would ycd please refer to what has been marked
r;;%’  ' éﬁ,u“-”, ‘ as Exhibit 2 and explain what it‘is and its purpose.
”f “ S a - A Exhibit 2 is the map shown here. It is.intended tc- =

identify all of the San Andres wells that have been drilled in

. T

and around the Bridges State lease. You might note that

oo

Exhibit 2 i3 just a blown-up, a larger scale map of the Bridges

i
o1 R

State and surrounding property. It doesn't take in the entire

vacuum field as does Exhibit 1.

P VP UGN

Ll

»d=75 "" ¥ ‘ I have color coded on Exhibit 2 in réd circles the wells

that are apparently‘completed in or producing from the San

-
st

L IR AR

Andres formation. Color coded in blue are the wells which I

.
-

have identified in this area as having been formerly completed

K ey

in the San Andres formation and recompleted at another time in

I some other zone or in one or two cases I believe the wells
{@ have been plugged. I wanted to identify those San Andres wells
ﬁi because there are many reservoirs on the vacuum structure andg

there are a lot of twin wells shown on tha map that are com-

plete in other zones. This will afford some basis for detexrmin-
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Page 7
ing where the San Andres production actually is.

Q Well, the San Andres is the subject of‘the water-
£lood operatéd by Mobil at the preseht time.

A Yes, sir. The ouly waterflood we have underway in
the Vacuum field now is in the San Andres formation.

Q would’you‘fcfer now to what has been marked as
Exhibit 3#5ﬁ6152§1&iﬁ"that exhiy;t and iééwéﬁfpééé:

A Exhibit 3 covers the same area as Exhibit 1. It
also has'some wells circled and colored, identified according
to,thé legend. This map shows only the water injection wells
in Mobii's San Andres waterflood. It shows in red»;@e"og;gina%‘
8ix water injection wells that water was sﬁartad into in
December of 1958 in the old Pilot Fiood. Adjacent to the Pilot
are two wells colored in bréﬁﬁ which were injection wells -
converted in 1963 in an exXpansion of the Pilot Flood. The
next expansion of the Flodd took place in 1967 and included ail.
of the weils that arec on this map coiored in either green or
orange. 5ecaﬁse it takes some time to install the facilities

necessary to waterflcod, that is the injection lines, necessary

gathering lines, the puips to pump the water and all, why, it

developed tnat we wvere able to put scone of the wells on in-
jection a little earlier than the others in the 1967 expansion
and the wells that we started water into first are identified

in green here. We injected into those beginning in May of 1967
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and the wells colored in oiange we beganiwéter‘into as ihose
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 Qé\but our State G No. 3 on injection. We wers

actually prepared to inject into State G No.'3 at the time

of our '67 expansion but we had reason to believe at that

“gime that there wae a unit going to go'to the East here which

was then and is now being expedited by Pﬁillips and»we hag
developed some co-~operative plans for injection along the--—:
comm&n line between our properiy and Phillips and we were
intending to delay injection inﬁo’No. 3 ﬁhtil‘tbe Phillips
unit went into effect. As'it developed,zfﬁiiiips;ran into
sowme trouble somewhere and was unable to get the uni£ forned
at that time, so we went ahead and converted and started water
into G-3.

The next expanéibn that we undericck wae the one that
finally precipitated this hearing today. On June 10, 1970
there was a hearing before the Commission for the purpose of
considering Yobil's application to expand waterflooding

operations on their Bridges State lease to include tha 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 i

o » - asked that our original waterflood order for the Bridges State

sy -

lease be amended so as to allow further expansion by adminis-~

trative action. Following the hearing the Commission granted

that request aiong with modified, I'd say, partial approval

of the remainder of the application and since then we have

converted and started water into these wellsz-cclorsd light -
= gﬁ : blue on the extreme North end of the lease. The wells on the |
,SE_ North end are all co-operative injectors with the Yates E
ui:¥ mnigé, 4 Brothers that have foémed‘a unit. It is not identified on i
‘géi %% :. this map, but in general the acreage North of the 3¥idges State
}g7*té;v’ ) ?E “ | Lease there is productive in the San Andres, is now within a
>;f jyil E | unit operated by Yates and I understand they are in the
8 o :
| ’ :-%»-, 55% process of converting their wells.
E e ’ ‘ The injection wells we wanted to use and ask for per-
{*' ?% o hfg 7 mission to use in the June 10th hearing that the Commission
3 (E T“ denied us autihority to use are Bridges State No. 29; a new
{é ;E ) ipjection well thatrwe propose to be drilled qne hundred feet
- L | " | ffom our lesséhline -- that is 560 feet South of the prodﬁcinq
: well No. 26 to close up that pattern; Bridgesgs State No., 15,
; No. 25, No. 14 and another well that we propose to drill
Q 330 feet from the lcase line in the locaticn of Section 25,
Our request at that time was for authority to inject into any
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of the oil bhearing porosity that we had or might find in the
San Andres formation. We encountered substantial oppositionA
to that appilcation by both Continental 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 reaerve; in -the lower

San Andres and know that the lower San Andres is much more

proiific as you proceed South on the Vacuum structurs. - ... . -

In part, in an,gffé;;ﬂfc avoid some of the controversy
with respect to our injectloh 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 fo“ﬁerly 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 thic time that these wells be authorized as injector into
the upper San Andres pay only, having the lower Sa}i Andres4
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
encompass 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 Zi;andf%he Sohth'iiha:of the lease that is Marathon's

lease North line and recompleée that well in the Ean Andres

‘at such time as the weli bore becomes available.

You will note from thekmap earlier introduced, Exhibit 2
or 3 -~ Exhibit 2 -~ that HNo. 13 has been recompleted from
the San Andres into some other zone. It isva Blinbry well
now and by my éstimate has somerihree 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 Ne. 13
into the upper San Andres at such time as the well bore be-

comes available; that is after the Blinbry reserves are

‘depleted. -

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

State lease?
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A Yes, sir,~ﬁ1€ﬂ ragpect to the Squthern 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 iease, I

think there are some oil reserves under the Bridges State lease

“in the lower San Andres, but oxcept on the extreme Soﬁth end

of the lease I thinkrﬁhey areisomewhat‘speculative and I am

‘not reaily sure how much we will get'ouﬁ of there. I do know

that almost all of the oil we have made on the property has:

Acome from the upper San Andres and I regard it as>imperativé

that we enclose this Flood on the Sbuth side and in order to
enclose it and get the oil that I really think that we have,

perties, I would modify

n o havvs An +hhaoo nyAa
-aa - Lo ASGE ¥V W Al L - -~

the application, gmendbthe o;iginal application and ask
authority now to inject into those locatiAns set out on’
Exhibit 3 in triangles, into the«upper San Andres only.

MR. MORRIS: If the Commissicn please, may I inter-
pose an objection at this point that the witness has stéted
here that he wishes to amend the application that is pehding
before the Commission at this hearing which is, of course,
an admission that this is not a De Novo hearing’ﬁpgm the
original application bﬁt iz in effect a new application'to
this Commission.‘ We would suggest to the Commission that

this De Novo 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‘pléaée; 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 opp@si;ion'yhich'has‘arisen gt the time of the'othéx
hearing tﬁat‘some‘poiniéiﬁaé been made by that Oppoaition and
fhis 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 befofe'it.the action taken by the original

Examiner. It also has before it the statement of the witness

at this time coucerning>the proposal now made which is in

recognition of the points made at the previous hearing, We

do not believe that this constitutes a new application since

it involves identical wells, the idehtiéal,formation, fhe
identiéal flood is that which was the sﬁbject of the prior
Examiner hearing and we think that in view of that, thaﬁrthe
Commiséipn»is perfectly justified in going ahead and hearing
this De Novo as requested.

MR. PORTER: Mr. Kellahin, as counsel for the other

‘party in this case would you care to comment on the motion

by My, Morris?
MR. KELLAIIN: Commission please, we feel that
technically speaking My, Morris' objection is well taken.

Continental 0il Company, however ., feels that the proposed

change in the
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th§ situation to which‘we had objected ;nd for that reason
weihave no serious objection to the change.

MR. MORRIS: Mﬁy I address the Commission again
onﬁthiS‘point, please? |

MR, PQRTEﬁ: Yeg.
| MR. MORRIS: Mr, Mbh&ams has_pointéd out to me that
thé dhangeithaé we ancounter here in ihe applicati;n is
préjudicial to the position of Marathon in this matter in
thit we have prepared our evidence in tﬁis case to meet the
thfust of the origingl application in thia case. -Ncw we learn

that -- we have had no advence warring of this at all -- we

1ea}n that the application in effect is changed and that the

evihence that‘wé-have prepared here, which you would ordinarily

prebaré on a De Novo case, does not directly meet tne thrust

of what we understood the application to be.

Now, this is prejudicial to us because if this matt r
weré to be first considered in an Examiner hearing, then the
par;y adversely affected -~ whether it be Mobil or whether it
be Marathon -- would have the right to apply later to the
Com@ission for De Novo hearing if that should be necessary
and%I”fhihk 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 mattec of this case either beiny 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 mattexr be referred

_.to an Examiner at this time.

MR, POﬁTﬁR: Mr. Morris, in other words, you still --
ypur client sgill objects té the proposal as made by the
applicant, as modifiéd‘by the ppplicapt?

MR. MORRIS: That is correct. Kow, ag Mr. Kellahin
stated, it is aot as]énerous as iheif original applica;ion,

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 procedurc that we have ailready. 1In other-
words; we'd have another E#aminer hearing; we'd have the same
objections, maybe not to the same degree and probably -- I
don't know what the results might be before an Examinex,
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 rcason we object to tha Comnission continuing and
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just going ahead and hearing the case is thaﬁ we are =-- the

application has been so substantially modified that it is a

)
, : \..,“,‘ o A. ’

o

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 becdmé”necessary. As a new appiicatiqg I don't think

- that Mobil could say that it whé beingf—~ that its rights

A g

s . .,;,‘1._:';z.,‘,h..,.,‘,,,,\,’;’,iv i

were being impaired by having to follow the normal procedures

ez

for new applications of this type.

B
H MR.-SPERLYNG: T can't agree with Mr. Morris that
R;f‘fhganvfﬁ o - it &onstitutes a new application. I know of many instances

where the relief sougnt hias been reduced in hearings before

' Examiners and this Commission., If we were seeking relief which

3
e M

went beyond the original application, that would be one thing

o M

c . _ and I can certainly understand the claim of prejudice in that

vy
u O

instance. I canriot undc. iand any,claih of prejudice in this

instance when the reiief sought is loss than that which was

M
m e

originally sought, having in mind the position of Marathon,

and I can't agree with Mr. Morris that this indicates a new

application.

&

We have exactly the same subject mattzr, 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-
o guished from the two constitutes prejudice.

L.
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for authority to inject into; the locations that were not ap-
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MR. PORTER: Mr. Morris, the Commission will over-
rule your motion or deny your motion and conginue with tﬂa
case,

Q Mr. Kelly, I have some difficulty in recalling where
wé were, but I think we were on Exhibif‘ﬁo.’3. Have you fin-
ished your discussion of the information contained on Exhibit
No. 3?2

A i'believe 80, si;. I had just completed to peoint

out to the Commission which wells it is that we are asking'

r .ved as a result of the Sune loéhuﬁéﬁrihg and also pointed
out that we are restricting our appiication at this time from
down tb injection into the lower or ﬁhe 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 Andrés and the upper San Andres represent sep-
arate reservoiré insofar as classification by the Commission

is concerned?

A varr bem iy sanAawo
-

- . 1 3
A 211 of the San Andrce ¢il i3, ageccxding to my unde

standing, regulated 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 waterflop@ in the offset
leases and that- there is no interchange of fiuids between
those zones except perhaps in well bores which have both zones
open to production. |

| Q Well, insofar agvthé flood as it preséntly‘exiQts

is concerned and including the most recent expansion granted

"by or followiﬁg the June 10th hearing, thereis no distinction

asAbetween the lower and the uppervsan Andres, is there?

A If I pqd&:gtéod your question correctly, the answer
is "No". It is one:Sil field, one reservoir as prorated by
cive Comission. |

Q Now, would you proceed to a discussion of Exhibit 4
and Qhat 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 tﬁe same way —- also the
Marathon and Continental tracts colored in the same way. On
the South 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
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be infiuenced generally by a one-way push flood. In general,

the injection will be taking place to tﬁg North and the flood -

will be pushed toward the South, under the order that wé. niow

- have,

Q Well, the red area then represents the area of pos-
gible recovetable oil reserves by secondary mathods assuming
a closed Five Spot Flood pattern, is that carrect?

A Yes, sir. The red acreage is what in 2ffect could

"be swept of its recoverable waterflood reserves by Mobil if

it were to be assumed that the flood épuld be éxpanded onte

the South so that the patterns would»pgrepglgsed 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-vperation in a waterflood there isvgenerally acreage,
floodable acreage given up by one operator in favor of :@e” -
other, but it balances out over the extent of the leases-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 Have you computed the acreage area of the red colored

porticn 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 reservas
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underlying that red area?

A Yes, sir. bslng 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 HWell now, how did you make those calculations --

i
JOY N

al
|

';ﬁhaﬁ“iuférmaticn didiyou use in arriving at that figurég

A I employed some rock and fluid properties that 1

LR

have carried in my filas as the proper test of the San Andres

el

in the vicinity of the Bridges State jease. A great many

L wellas on the extreme North emd of the lease have been cored

¥
. wad

as the most of the other wells were drilled earlier in the

P Y

“late 1930's and 1946'3 at a time when there wasn't much core

and well logéing going on. The average values that have been

" oy remigy

computed from the core analysis of wells that we have cored

v i

comes to about eleven porcent porosity in the upper zoae.

o
Loy e g
ﬁ g

bl

Some other work that we have done indicates the water satura-

tion is about thirty-six nercent and gome information that we

L boesm dzesnlanmad an t&g fluia properties indicates that the oil

NAwS ¥ e

80T
£
«
¢

was initially under-saturated and had a volume factor of 1.26.
o These are some of the conditions that went into the computation

of those resexrves.

Q liave you prepared exhibits which roflect those
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calculations?

A Yes, sir. E#hibit 4-A is a sheet containing the
basic{assumptions that 1 have made in computing wate;flood
regerves fo£‘Mobil all over the pridges State 1easo and the
equations that I used to develop those reserves.

stated broadly, the technique employed was to wmeasure
or I»will say estinate the net pay volume, the reservoir
volume of the rock from the Isopachus map which I will intro-
duco later, and calculate the oil saturation remaining 55

that resetvoir rock at such time as the wells had produced

whatever accumulative o0il they were indicated to produce 7 |

the control points -- in this case it is July i, *70, at.

the gstart of the £i00d -- and to employ simple material balance
equations to estimate the recoverable oil, waterflood oil
within an snclosed pattern in that acreage, under that acre-
age, utilizing the beginning oil saturation indicated. I

night observe that I have used a voiumetric sweep efficiency
of'seventy percent in the Five Spot Flood that we have hefe.

I think I have seen sSome information or formar performance
agwalaned 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 parcent’residual oil saturaticn within the

flooded out area and a five percent residual gas gaturation
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in the flooded out arca. Theso ara the basic assumptions tha£

J——"
b

I have made.

B
¥

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*eétimate of recoverable teserves under the red area

as being 1,656,150 barrels?

»3 : ! A |
S f A Yes, sir. Exhibit 4-2A contains the assumptions
3 i ~and egmatiox;s. 4-8 containsr the calculations with sbe‘sific
t | iti ragard to the red area on Exhibit 4,
S »~;§ : T Q Well now, I assume that since fcusuave stated-that T TR
};; the red area represents the recoverablé”féserves, based upon
;Q;;l' ,? ??i a closed pattern, that vou have made some investigation of
g i ,§ 2  the affect of a closed pattern as against an open flood pattern
- s
?"& ;ég on the recovery of those reserves, is that correct?
%7 é?ﬁ A Yes, sir. I believe that I have a good estimate of
5'7 s ‘ fé “ closed pattern reserves for the red area because the order
i ’ '§i§ that we are operating under now in this flood does not permit
%ii the flooding of the red area in the manner that I assume would
2}5 - ‘take place in the calculations in Exhibit 4~bB. I Lelt obliged
i; to find a reasonable basis for determining the waterflood
r réserves that we are actually going to recover from that area
" if we are required to operate under the order that we now
bii have. In order to do that I went back to well performance of
|
e
3
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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 séparate,

encircled in red on that map, and I have the injection wells
that were influencing them circled in blue; There are some
ied shaded areas on Exhibit 5 which schematically rep:esent

what I estimate to be the approximate floodable area between

the injection wells and the producing wells whose performance

I analyzed.

Those pkoducing wells are Bridges State wells No.:57,

Ho. 10, Re. 55 and No. 54. All of those wells during the

Pilot Flood were subject to a one-~way push and this is sub-

etantially what we will have on the South end of the lease,

'so I reasoned that if I could determine what proportion of

floodable arxea would be effectively flooded in a oneé-way push,
that I could, 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.

o) 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
surmarize the calculations for well No. 10 and state the cal-

culation is the same for the othcr 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 297,000Abarrcls of otl,
%approximately. I allocated the cumulative oil to the pattern
,iiﬁﬁiﬁis?mgnugr. what I was atgemptinﬂ +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

gét under or what we'd ordinarily get under closed pattern,'

- go I allocated the one-fourth of the cumulative oil from each

" of the cotncr injectors; Bridges'State”well 6, 7, and 31 and

the Amerada State V-A No. 3 and added to that the cumulative -

cil tc January 1, 1964, for well No. 10. That came to the

297,000 barrels.

From the Isopaci wap 1 determined that there were 2,850
ccre feet within that eighty acre pattern described by the
§our injectors and one producer. pividing the production by
éhe;rééervcir volume it is i \aicat -3 thors is-a recovery,rai
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 &cre foot, it can be seen that twenty-four
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percent of the oilwin place, initially in place in that pattern
had been produced to that time. Depletion to that extont will
vield an oil saturation‘at the start of ﬁhe’flobd within the
éﬁétéin of 40.5 percent which will, using the basic assump-

tions that I have set out in Exhibit 4-A, will give forty-

i@rge barrels per acre foot waterflood réserves for thaﬁf
pagtern, .

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 responséAto the waterflood that it went through
a typical,respouse peribd, then began a decline and ;as approach-
1n§‘the economic limit at the time that the 1967 expansion took
place. Extrapolation 6£;that obsesved deéline to the economic
limit will give No. 10 well actual and p;bjected waterflood
6il of 13,112 barrels in a one-way flood situation. That is
the eguivalent of recovery, closed pattern recovery from 8.6
acres -- in othor 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 betwean 31 and 1n. T+ i~ 1 Qifficuit in a
direct line drive situation as is the case between 31 and
producing well 10 to come up with floodable acres. I think

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 staggeréd 
line drive configuration that producing wells 57, 55 and 54
were controlled by in the old Pilot Flood because I went on

to determine that 54, 55 and 57 had also recovered the water-

~ flood oil from the vicinity of eight to nine acres -- that is

most'ptdbébly well No. 10 had been influenced by twedty flood-
able acres also. The numbers came out so close tiat ~- we
wereisokconsiétentthaﬁ“Iccnciuded;it*must have been about the
same magnitude of floodable area.

The effective acreage flooded to well No. 54 is set out
on Exhibit 5-B as 8.1vacfes; for No. 55, 7.9 acres and accord-

ing to the reports for No. 57, 17.4 acres. Well, 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 No. 57, so I went back and analyzed the
well tests that we had accumulated on the well through the
response period and I determihed thaﬁ 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 wera quite a lot less than
actual prcduction reported so I went back and estimated the
production through the same period for well 57 based upon the

well tests that we had and we were taking a iot of them at that

time and I estimated that the well had actually produced some
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i 27,000 barrels before reaching its economic limit -- 27,575 .
barrels before reaching ité economic limit in the one-way push
flood rather than the 53,000 barrels we had reported to ‘the

thﬁiﬁsion.

The 27,000 barrels is the equivalent recovery from nine

o,

PRV

acres, so finally I decided that I had very consistent results

that i have, by analogy, gstimhtéamzﬂ; recoverable reserves

W
NN TEE "=

SRR BN By o

from the South end of the léase in the one-way flood.’

A

'HERY TR

Q Well, your explanation of what you did appears at

the bottom of Exhibit 5-D, I take it? ,

g s e

3 . ... A Five-D -- you are speaking with respect to No. 572
= e o
J‘_ ﬁ A The bottom of Exhibit 5-D, ves, sir,
:ij. ? Q Db you have any fﬁrther comment on that?
= g , ,
bf ?! A No, sir.
2( \ E»E Q - Now, vou made earlier mention of production curvas
f  E;' in connection with your explanation of Exhibit 5 as well as
4 i 5-A thtough D, Would you now refer to those curves which have
é baen marked 5-EF through 5-H. T haliava.

b

W W M =T A

A Exhibits 5~E through H are the production 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;

from all four wells and it is on the basis of this performance =
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5-G 'is for well No. 55 and 5-H is for No. 57. These curves,
lncidenﬁally, 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,
ind explain what it shows and its purpose.‘ | 7

A Exhibit 6 shows connected with red lines -;yit is a
plat -- it shows conneéted with red lines the injection wells
that is the Southern most réw of enclosed pattern‘that'we have
in the current flood, It shows colored in blue those patterns

that will, under the Cemmission's current order, be influenced

“be what I deScribg as a three-way push in further operations

in this area. The red area on Exhibit 6 is the area that I
iﬁterpret wii; be influenced oaly by a Oneiw&Y"§ﬁ§H¥aﬁd the
green area is thatvwh1¢h lies outside Sf the effective pro-
ductive area of Mobil's last row of producing wells on the
South side of the lease in this rlood, by this flooding method.

Q Well, Exhibit 6 then represents your calculations of
the sweep efficiency of the varidus colored areas under the
existing order,’ig that correct?

A Yes, sir. The lééend Qhowé the estimates that I have
made for those various colored areas. For example, the red
area which I:interprét will be subject to é cne-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 recovefedQ I might note that thé aﬁerage data,
ave;age performanée of the wells around the Pilot Plood that

1 aﬁalyzed'in&iéated some forty-two percent of the recovarable
clq?ed pattern recoverable oil from the floodable area would
be ?ecbvered,’ For purposes of simplicity in this reservé cal-
cui}tiOn i haﬁe'just assumad instead of forty-two percent it
wbuid be fifty percent. I have not anal?iediany~performance
on ;elis with:a three-way push, but my logic tells me that a
well -- a prcdﬁeing well subject to a tﬁree-way.pusb ought to
recéver moreroil-than a well that is subject only to a one-way
pusﬁ. Also I don't believe that it QiiiArécbver'as much of
the%flbo&able3oil as a well that is sugject to a four-wayf
pusg that is enclosed on all sides, so I have made the assuﬁé«

tioé for the blus areas that will be influenced by injection

on three sides that they will recover an amount of oil which

is halfway betweeg the closed pattern recovery and the one-
way?push aSsuﬁed recovery of fifty percent. In other words,
I héve assumed that the blue areas would give up to our pro-
ducing wells three-fourths of the floodable closed‘pattern
reserves ‘in those areas.
0] Having explained your reasoning and logic with

reférence to the pattern under the existing order, did you
make some cnlculations 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 :héy are set out on Exhibit 6~A. From the Iso~’
pachus map I determined the net éay voluméjbéneathﬁeach of the
areas, the blue area and the red area, and subjected those
araeaas to the per&entage‘recovery factor that I have ‘assumed,
sevénty;five percent for the blue area -- one-half -- fifty
percent for the red area. »After;haviné‘detgrmined the current
oil saturaéion in that area by the same techniqﬁe that I

employed over here‘originally where I 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.r

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
red and ﬁhe‘blue“areas'on Exhibit 6. Mobil will not recover
arny 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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éouth.

Q lave you made a calculation as to the volume of that
green area, that is the volume of oil which is unrécoverablé
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 the current orders and

that volume is 918,660 barrels. 1In other words, of the

1,656,000 barrels I think are recoverable from the South end

- of the lease ocutside the closed patterns that we now have, I

beliavau919.000>barrels -- in round numbers ---will ba pushed

outside the drainage area of Mobil's wells and we willlqéi a

much smaller guantity than we had there to stafiwﬁiiﬁ_?Jf;eas“?"

than hélf. 7

Q Do you have any further comment on Exhibit GQA?

A I might observe it would be m} opinion that short
of some sort of co-operative flood being worked ocut across tre
South line of the lease a2 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 carried 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
prebably plug them -~ that is what we oxrdinarily do.

There will be a corridor 1,320 feet wide between our last
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row of production wells and Confinental's North row of pro-
duction wells and the same thing with respect to ﬁarathoh ——
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 waterflocod inﬂﬁhe*uppéi zone where they
can use some of Mobil's wells to do it with. I think that
0il will be lost forever. -1 don't believe anybody would have
a prayer of getting it.

Q Now, refer please to whatygés been marked as Exhibit
No. 7 and explain;that exhibit and itsiéurpose.

A Exhibit 7 shows oncc 2again -- it is a plat of the

s the previous exhibit. It shows orce again red
lines connecting the Southern mpst row of currenfly énclosed
waterflood patterns on the lease and it shows green lines
connecting the additional proposed injeciion wells that we now
request tied into the piggara;'xft shows Silsééé in green,

shaded in green, the area around the Bridges State lease that

would not be effectively flooded of its reserves to Mobil.

‘If whils spplication is oranted that is the area outside the

..... -

effective drainage areca of the last row of producing wells
under the configuration that we propose short of having lcase-
line co-operation,

Q Well, have you made a caiculation using the sanme
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method éf reServé calculations concerning the volume of that
green area, that is the volume and barrels underlying it?

A I have not done it just thaﬁ way. I have made some
reserve calculations forrthe South end of the lease, 1If I
could assume that reapplication we are making here téday 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 togather 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 barrals. That

~ is the sum of the recovery from all three areas which would

result in only 294,000 barrels being pushed outside the control
of our éroducing wells, some of which i should suppose would
make it to the lease-line. |

Q We&ll then,; in effect that pregeéts a contrast of a
loss of or a leaving of some 295,000 barrels as against
918,000 barréls, is that right?

a Yes, sir. It is the difference betwaen Mobil giving
up 294,000 barrela of;récévéfiﬂié'éil"béneath its lease in
the configuration set out in Exhibit 7 and 919,000 barrels
in the configuration as set out in B#hibit 6.

Q In other words, Exhibit ¢ is representing the presaent
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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. Refer to Exhibit 8 anc describe what that is.
S :faxhibit,a is the Isopachus map that I have used for

purposes of eétimatingfwatekflood reserves over théxéridqes

" Stete lease including the South end of the lease. Yes, gire - - —-

Q And that data is based on what -~ where did younré—
cover the data for the preparation for the Isoéachus map?

A'-. The Izopach 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. startiné‘in the late -- well, I believe the
discoveiy well was drilled in 1927 and development foilowéd
that. They were not logged by the methods that are used today.
There was usually a sample log available on the wells, sometimes
a drilling time log, something of that nature, but no well
zurveys. Because production has been found in deeper zones
in recent years and there has been a lot of drilliﬁg.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 fo; this Isopachus map. Therg are a few cases wvhere
we had core data which corrbﬁorated the log data and confirmed
the net phy that was preaént in the upper San Andres. I might
also point out that Exhibit 8 is an Isopachus of the upper
San Andres and it doesn't take in the lower San Andres. |

MR. SPERLI&G: Mr., Pdrtér, we have gbt a couplezbf

‘rather large exhibitsﬁtokbut up. This might be a pzoper

time to'taﬁe:a recess, if you would be so inclined.
MR. PORTER: We will take a ten minute break.
(Whereupon there was a shottvrecessé)
Q Mr. Relly, you are thevsame Mr. Kelly who was
testifyiﬁg‘pri_: to the recess?
A Yes, sir.
Q At the time of the Juna 10th hearxng, 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.r Do you recall that testimony?

A Yegj sir. I offered some of it and i beiievs thorc
was another witness or two that commented on it.

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

A In and around the Pilot Flood -- you can't see any
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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 goéd
' g many wells, produciﬁg wells, did experience watef response.
? - g Almost cohtemporary with water response, in some wells the
g . oil production shdwed up first and in a month or two or i
;:;‘  »b ?= perhaps six>months later the water production showéd up.
= In some wells the initial ;éspéﬁse_was a kick of fifty or
sevent§ barrelsuof‘oil and fifty or seventy barrels of water
g per dﬁy. o
L £ | We have recognized thié problem from the early ﬁime of )
Q;¥‘:mr ’ s A ‘ the flood. It showed up in theriilot Flood and When WE EX= T T e
E}:» o =§ | panded the flood in 1567 it showsd up again. It was of interest
?” g to us to £ind the reason for this early water production that
} H; 2 was showing up and so we started to analyzing the various
Ef’ ) .; data that we had on the wells and we began to see a correla-
31 5; 5 tion between early water production and certain characteristics
SR : . that we could identify in the wells. We have prepared some
E fﬁ geologic cross sections that are intended to illustrate what
% I believe is taking place in those areas where we‘do experience
s high water production a£ 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 platr
which has been marked Exhibit 9 and it shows the lines of
two sections, two cross sections drawn on it. I believe all
tﬁfee 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 linéiaf section
is shown on the exhibit itself?
In a reduced area guad on each cross

A Yes, sir.

_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 the 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 yous 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 onktﬁe vest in Mobil's Bridges State No. 135 and
ending on the East in Mdbil's Bridges State No. 88, This
cross section utilizes five inch logs so as to more amply
111u§trate the point tha£ I think is significant. The partic-
ular wells selected for this cross section were so chosen
because we did have logs oﬂ all of them and‘because'we had
corg’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 raport. For example, in well No. 135, the

vv¢ore data is plotted along side the ﬁell log as it is in
- He., 78; 4in Nc.~74, in No. 59 éﬁd irn No. 88. The core analysis

'in each of these wells show ah:intervél 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

e

the high permeability zone is very high., It ranges up to about

1,700 millidarcies. The main body of the pay I find frequently

o e

has a much lower permanhixity in tha 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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854 ' show that most of the pay is in the hféh permeability section.
%ﬁ We have colored in red the interval which is interpreﬁed

- i tc comprise the high permeabiiity section and in pale green

-;g | the upper San Anéiés inéerval. That ié just ordinary pay a$§§e
g ‘ five peréent porosity. This shows thaﬁ thrdughout the East-
F i‘ West length of the section that some pgrtion of the high per-
B tg% meability interval is present. | |
; . X ’;; 1 might'point out that there is afwell, Bridges s;ate‘Né. B
,é i o - 134, indicated on cross section A prim; Qith a staru;L;;;mit.
- o .
- %i% This star is indicated to show that this particular well is
'iig ‘ common to both cross sectionsAAA,prime%%ﬁd;BB.prime.
g | o Wwhat is the average thiékneséiof this high perme-
] _»%Ei ability sectién in there that you have;?escribad - I thihk-
. !f“ '%g§' YOu'refefredréo it as being réiéﬁiveiY?iﬁin;
; E EE? A Yes; sir. I haven't computed%the average thickness.
?:& %i; I can éee that the upper interval, the red ;nterval on the
gf ggg West end of the section, looks like itéis two or thres feet
= ;tﬂ in thickness there. The lower red inteival"is perhaps four
i }i; or five feet in thickness and you can sée by comparison that
§§a _ it maintains that approximate thickness until you get over ..
M into Bridges State No. 134 where the upper high permeability
;Q zone increases in thickness to about six feet and the lower
i zone to seven or éight and that seens té follow on through the
N rest of the way -- seven tq generally nine feet in the lower
" "
i
g
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of the two high permeability zones.

It might also be worthwhile to note that the zone comes
and ygoes. It is not present everywhere. Whereas, it is
indicated to be present on the West of Bridges State No. 79
in the upper zone, by interpietation of thé log it goes out
as evidénbedkby the core analysis iﬁ the upper zbne in wells

79 and 83 on faréher East, but the lower zone holds up thtough

‘thére ahd'doés exfend Between the wells, I believe,

Q Now, by your reference to upper and lower zone,

¥ou don‘t mean to imply, do you, that this is what you have

classifisd in your previous testimony as the upper San Andres
and the lower San Andres?
A No, Sir. I am speaking of the twc high permeability

streaks 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 thenm
will have three such intervals. Sometimes they have none at
all. In this case it is the high permeability interxrval is
present over a qood ncriidn of the North end of the lease and
this simply illustrates that it goeé all the way across fQ;A
Fast to West on the extreme Northkcnd.

Q Now, having made that investigation anad havihg

correlated the data that you have described did you reach

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

-experienced?

A well, on seéihg data like this set out on exhibit --
on cross.seCtion AA prime, I bégan to become suspicious that
this h;gh permeability, however, wduld provide an extremely
conductive zone for injected water., 1In otﬁér‘words,-x would
egpect any fluid to move through it mudh moferreadiiy than

thiough the rest of the'pay. Further study of the well data

in the waterflood area itself indicates that in avery case

whérqvegt}yfﬂatérwprbduction has been a problem that we have

something like this high perﬁéability interval indicated from
the data that we have. |

.....

Now, our cores data 4is pretty sparse on South of the area

‘covered by Seciich 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 ~—~ gample logs aad dxil;-
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 ang alss at leset one of€-
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-

nalysis farther North.
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&
$; R {2 - How, would fou réfer to what has been marked as'
- | é Exhibit llvénd explain that line of section. |
;S ‘ b VA Exhibit 11 is cross section 85 prime which extends
| éﬁ . -in a Horth-South direction. On the Ngrth end it ends with
gtg the -~ I believe it ia now the Marathon State Bridges No. 3.7 VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV o
; ggg | It goes from there to the 3ridges“§§£ié"&6bi1 Béidgeékgtate
iéii Ho. 123 which is common to both cross sectﬁons and proceeds
§§§ on in a Southerly direction from there downithféﬁaﬁwiﬁémﬁaiance
%gi of the Bridges State lease. It crosses on to the Marathon
E éié lease at'thiS‘point on to the Continental State H—35ilease
'i*“*ﬂ~-5éf§ at this point and exits on7tﬁémééﬁiﬁuéiaé"Gfézﬁémééﬂfinental
. é;; leagse to the ‘Phillips ualeluo. 7 on the extréﬁe South‘end.
fﬁf ‘§?§ The section also shows, as does cross section AA prime, across
}! ‘i 8 the ééb of it, the section wihich the wells src located in.
; ;gi As you progress from North to South.you go‘from Sectioﬁ 12
‘% . to 14 to Section 13 to Section 24 and so on down to Section
4 o 35 on the extreme South end. -
i i; Q And, again, the line of section as shown on the
s extreme right-hand portior of the exhibit.
k A ‘ it ié‘éhown onbﬁhé right; extreme right of the
. exhibit, yes, Sir.
Q- Now, would you continue with your discussion of
" Exhibit No. 11?
A. You can observe once again on the log wiich is
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common to both sections/ﬁhe interval colored red which I

-

described as the high éérmeasility interval. We think it
probably extends on up to the North under the Marathdﬁxléase
and extends to the South from No., 134 down to ohr Bridges
State No. 40. ‘Frdg 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 pogosity curve
comes , the greater the porosity, so you can see we are coming
from fairly high pordsity in the first three wellé to very
little porosity in No.4107 and I view tha: high permeability
streak is gone altogether there; that the best. porosity in
that well is ncékvery good, It comes 6ut to Section 24, Bridges
State 11 -~ I can't tell whether that is 113 or 118 -~ where
this time, by interpretation of the porosity logs, I concluded
that the high pormsability interval must nave come pack, This
is a very highly porous zone in here and we have got some
water production in that area and 8o 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, bLut that it disappgars as we Ccross

between Sections 24 and 26 proceeding South and I don'

t f£ind

that highly porous and I think highly permeaﬂie interval

present anywhere else to the South,

The porosity is generally pretty skinny in Mobil's wells

along this particular secéioh; It iﬁbroves quite a lot wiéh'

respect to thickness and some with respect to quality

the cOntinental'Statéﬁﬁ~35 No. 8. It ié still pretty

in No. 12 and it is very good quality in the Phillips‘

No. 7.

Q Well now, there is a datum rcforence on the

there indicateé as minus 400. Would you explaia what

too in

that

is and then th*‘verticél designations that appear on the criss

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

sea 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 ti:e structure comes up as you go

South. The color code on the exhibit identifies what

defined as the upper San Andrec porosity in a pale green color,

I have

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 §ection. If one were to
iook at an Iso-cumulative map it could be readily”hnderstoo&
when comparing it with this cross section, why, it is most
probable that the wells 1mprove,in prqduggivity to the South.
The wellé on the North eﬂd which;generally comprise Mobil's
property have principally the upper San Andres only. The
best part of it is in Section 24 and;same part in-Section 26.

The lower San Andres porosity, which 1is shown here in

Section 24, has been calculated on the logs to be water barren . ... .o

and so, if memory serves me right, has not been'testéd in this ..

particular area. e have tested the lower San Andres And
BridgéQ"State No. 27 several intervals in the lower of this
dark green poiosity wereiperforated in succession, beginning
at the bottom and coming up, and in each case ;ndihg up with
a top interval here. After a big frac job on each one of
them we were able to get substantially a hundred percent 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
twehty;bﬁrrelsrof oil and forty barrels of water, but within
forty~-five days it had been plugged because the water prod-
uction had proygressed to about ninety-eight or ninety-nine
percent, It was making one barxrel of oll per day when we

plugged it a month and a half later.
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Q what is the character bf ﬁhe rock aé between the
upper San Andres as you have classified it and the lower San
Andres and including Qhat you have designated there as the
Lovinétdn.Sand?

A The Lovington Sand I interpret as being generally
impérvibus. It is the iatérvéi colofed in-yellow here. I
ypven't looked at every log that we have. All of them I have
1o0ked at -— I say, all of them that-I'have analyzed with
respect to the Lovington Sand itself indiéaté to me that the
porosity is generally below ten percent gnd from the egperience
that I have had:with éand‘in the Permean Basin, I very rarely '
find one that will transmit any fluid when the log pbfésity
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 diésolving some of the rocks leaving the holes.
The interval that I point to on State H 35 No. 8 below the
Lovington Sand, colored dark blue, on down to the first porosity,
colored dark green, is what I wogld characterize as generally
impervious dolomite or lime., I don't‘beiieve there is any
l1ikelihood of oil or water oxr any fluid woving vertically
between the light green porosity and the dark green porosity

in any of these jocations that is outside the well hores which
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. _than through the well bores as between the upper San Andres
' field there is no vertical communication outside of well bores

~ Sections 24 and 23 on the Bridges State lsass and thorsfore

~ ahead of the oil bank and result in premature high water pro-
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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

and the lower San Andres?
A Yes, sir. It is my opinion that in the area covered

by this section which is generally the North end of the Vacuum

between the upper and lower San Andres as identified on this
cross section. It is also my opinion, based on this section,

that the high permeability streak is not present South of

I do not expect thé water channeling problem that we have

experienced on the North end of the lease to prevail on the
South. I expect a flood of the upper San Andres interval on
Sections 26 and 25 which are from this afea South; thht the
flooé¢ front will move right with ruch more uniformity through

the rock and will not tend to move and will not tend to finger

duction.
Q viell, have you reached a conclusion or formed an
opinion as to the affect of injection in wells as proposed by

Mobhil on the lower portion of the Bridges State lease upon
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‘ pretty well acquainted with our own producéion in hera --»thé
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offsetting acreage lying to the South and East?

A fes, sir, I have. In an effort to understand what
the risks brobably are with respect to an upper San Andres
waterflood on Hobil'srprope:ty bringing some harm to the pro-
perty to the South -- thbh in this case are the Continental
H-35 lease and the Marathon State McCallister lease -~ I might
take one/df;thése down so we can 1oqk at the map -- I thought

it best, I thought the best way to understand, since I feel

best way to understand what the risks might be, I tried to in

particular to analvze the character and guality of producticn

and production history on the Continental State H-35 lease in

Section 35 right here. 1 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. I 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, Wlell 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
estimated them. I also wanted to form an opinion as to where
the oil was coming from that the Continental wells had pro-

duced in the past and, of course, thes=a wells were not logged

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

logs on them from whiéh I could pick the upper San Andres and
the lower San Andres porqsiiy that probably are §pen in each
of the San Andres wells, By comparison 6f the open hole com-
pltion intet#al in each of the San Andres wells Qith the log
porosities in ﬁhe twin wéils Iidiéwform some op;hiohs as to

the approximate total feet of upper San Andres andAlower San
Aﬁ&res and porosity that is or was probably open in all of.
Continental's wells during the primary depletion ué to the
present and I have tabulated those picksion a companion exhibit
somewhere;

Q I take i+ that you are referring to what has béen
mérked’as Exhibit 12 and companion exhibits to it, is that
§o;rect?

A Yes, Sir. Exhibit 12 is titled "Assessment of
Past Primary Performance of‘Stdte H-35 Leasé“.' It has two or
three things showed on it. There is a tabuiation on the upper
part of the page which éhows the reported cumulative oil for
each of the San Andres wells in thousénds of barrels to May 1,
1970. It shows my estimate of the relative pértibns'of that
cumulative'recovéry that I cstimate came from either of the
lower or the upper San Andres and it shows the estimated pay
thickness that I think is probably open in each of those wells
in the upper and lower San Andrcs._ I might say that in each
case’I just took a straight proportion in allocating the

production between the upper and lower zones., I just took a




oA b

GRS

e B LI Y

%
2
p23
52
£

R
ey

W

—

r
b

g = T

g

Page 50

straight proportion of the cwnulative relative to the total
thickness as it compared with the thicéness of one of the
other zones.

Q Let nme intérrupt at this point, Mr. Kelly, and
ask you 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 present. In other words, .

are there &any -~

A - Yes, Sir. There are twc Continental logs on this

" cross section State H-35 No. 8 which is a twin to the No. 2

d;éiiﬁg;; éhé State H-3% No. 12 whiqh is-2a twin to the No. 1
wells

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

| A Proceeding South in the same ordéf on the cross
gsection the No. 2 well is in the upper Norfhéast corner of
the lease and fhe No. 1 well is in the lower Southeast corner
of ihe lease, |

0 Alright. If you will continue now.

A These logs show the relative thickness of the upper
and lowsr San Andres in total but, cof course, don't lllustrate,
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 Well Neo. 2 which is twined by this Well No. 8,

I estimated there were thirty four feet of San Andres open angd

only five feet of lower San Andres. My examination told 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

80 you never reallyfkndw. That is the besg I could come up
with with cbmparison 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 féét<6£hﬂb§ér4sﬁn Andres- interval open and
fifty six feet of lower San Andres ihtervai‘open in the well
so in that caée Iiallocatedﬂiﬁé”bféaﬁééisgebéihg‘eéuéily

between the two 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.
Q 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
open hole

A

San Andres well that you are talking about that are
cbmpletions?

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.

] 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 1li~35 lease if I can assume that
my allocation of cumulative o0il 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 oil in place beneath
fortyAacrés around ¢ach well I discovered that all of the-
wells would have had to have produced a high percentage of
the oil in place initially beneath that acreage. The only
well that I calculated to have recovered anything like a
solutién éas recovery from the upper San Andres on that leéSe
is Well No, 1 which was indicated to have produced 23:6% of
the oil in place. I miégt say‘that I have analyze& various
portions of our‘Bridges State production in the San Andres
and rarely do I find a Qéli tﬁ$£ produéed_mbféuthénréé;'25%
of the oil in place before it had approached thé econoqic
limit, Of course, 'in the case of Well 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 West 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 allocatibn that I gave
to it, which was reported production, shcws that it must have
recovered 142.8% of the oil initially in plé&e. I don't believe
any of these things happen with the solution gas mechanism. 1f
they had all come up close to 20 or 25% or less I would pro-
bably have concluded that my allocations were realistic. 1

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 itzmustfﬁolldw that quite a lot of 0il has moved

into the Continental lease in the upper San Andres zone. If
the gllocatiéns #re-incorrect it muét be that I have allocated
much too much o0il to the upper San Andres and much too little
to the lower San Andres —- iﬁ other words, that the lower San
Andres must have actually given up a much greater proportion
of the oil than I hive allocated to it by this étraight
proportional technigue. I have formed the opinion fr§m‘further

study of the data in and around the B-35 lease that in all

‘probability the‘uppér San Andres is in fact pretty weli de~

pleted of its primary oil under that lease. I~believe if; f§¥
égample, theée wells could have recovered fifty or a hundred -
percent of the oil in piace beneath their drainage patterhs,
and oil’had migrated into them from adjacent tracts to generate
that recovery in the past, that it wouid still be happening at
the presgsent. There are two wells on the iease that are either

béipw or close to the economic limit. The two wells on the

. West eide of the lease. No. 4 has been shut in siﬁce, as I

recall, the early part of 1969. I have a plot of its production

here which would show when it was Leccuse it is appagently
incapablé of production. I noticed that it had heen treated
with —-- it seems like it had been treated with acld before it
was finally closed in. Also I believe thirteen hundred and

eighty pounds of explosives were set off in the bottom of it
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L %g last year or it may have'beén the last of 68 oé early 69

; ;% and still no oil came out éfvit. That well has produeéd all

: ;@ of iﬁg oil, primary oil. It is shut in.

s }’g Now, No. 6 is currently producing somewhere in the
3 : A

neighborhood of four to six barrels per day which is not

ol
;

really out of line with the production that I see farther on

A g3

'North in areas where I am certain the upper San Andres is

e

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 arxound here that the lower San Andres is a very

\
A R

prolific reservoir and will give up,tts,oilszeﬁty'readily.

|
Fmat

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

K S Ay

thatfthe substantial majority of the remaining reserves to

WD

the Continental State H-35 are coming from and that the upper

R e

_K
»
\
-
E W

San Andres is in all probability pretty well depleted of its

primary oil.

ad
-
@Z S

?;7' : o ; 0 Well, you mentioned earlier and I don't believe you °

..w
R,
o

completed your explanation concerning conclusions reached by

you to the effect that oil was not migrating onto the lease.

el

‘ A1 believe if 6il were curreéntly migrating onto the
ta lease so as to afford a recovery of 140% of the cil in place
iﬂ or 50% or 60% or whatever, that it would still be doing so at
!
f . the present. The presgsure hisﬁory of the San Andres Field has
? | & been pretty flat., It was a low presshre field to start with,
f Lﬁ It came in oriéinally slightly more than sixteen hundred pounds
bottom hole pressure and I believe that fhe current reports
s

,:




3

14

L gl

t2

!

N

3

o

Page 55

‘that after forty eight hour ghut-in wells in the general

vicinity of the Continental State Hp35 and State McCallister,

‘the Marathon State McCallister and the Phillips Hale will show

that it is currently in the neighbofhaod 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

‘Gown to the vicinity of nine hundrea §bunds over the first

seven or eighi years of production for the field, so you can

éeeaﬁhat since 1945 when the avéraée reservoir pressure was
has been very little dropping reéer&gir pressure without there
having been a éubstantial droé in resérﬁoir pressure from the
prolific areas. It seeﬁs to me that the differential must
still be there, that the differential"muSt substantially be
there and if migration in the upper San Andrés 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 ﬁhe~iea§e I thinkfhave
both the upper and the lower zonés 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 Last side of the
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lease in Wells 8 and 12 that I think it i{g -conceivable that

since that is offset also by good stuff to the east and south,

that there may be sone replacement in there. I don't think there

is any oil coming in the lease on the west twd—thirds of it in
the upper San Andres. I think»all the oil ﬁhat is coming in,
if it is, is in the lower San Andres.

Q Well, 1 take it then from what you have sald that

your- conclusion has been that most of the productlon being

experiencedé curre ly from the continental lease at least is

from the lower San Andres, is that right?
A That is my opinion. Yes, Sir.

Q _Now, you made reference to production plots in the

'eaflier portion of your testimony while in the course of

discussing ﬁghibit 12. Have you'maxked‘those~for identification?
A Yes, Sir. Those are the graphé of production of the

Continental State 8*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 estlmating remaining primary reserves for each of those wells.
Q Did you fxnish ycar explanation of Lxhzbit 12 betore

we pass on?

A I thought I did.

Q Alright. That is your assessment of past performance

of the State 1i-35. Row, would you refer to what has been

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




-

rcen
S

S

i om

barxels as a maximum for Well No. 5 in the South Central part

I tried to estimate the voiﬁﬁéwof“waterrlooa'oil th at Pontinentalﬂfh

"H~35 No. 6 and H- 35 no. "3 would :eco?er as a result of Mobil's
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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

iease wells exclusive of tlell No. 2.  Those range from 57,000

of the lease down to 5,000 barrels for Well No. 6 in the North-
west part of the lease and, of course, zero for well No. 4
whxch is not currently producing, I don't believe.

Q Alright. Will you refer to Exhibit 12H.

A To further evaluate the risks that I think are
involved for cOntinentallin our conducting the waterflood along

the South side of the Bridges State leave as we have requested

injection into the well ‘that we have requested a location for
drilling one hundred feet from the lease lipe Southyof our well
No. 26 and also into Bridges State No. 15 directly North of
No. . The well that we want to drill for injection South of

No. 26 to close up that pattern for Wwell Wo. 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‘oii that these
wells should be expected to recover. I have used saturation
data based up.n the performance of Yell No. 26 in analyzing

the reserves for Well No., © and I have used average saturation
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?P - data for the SOuthlend‘ofifﬁe leoeezand analyzing the oil
that might be pushed to Vell No.f3 by'injection into Bridges
'éE : _No. 15. I used the averaée datagin‘that case because No. 15
is also completed in the upper %no iower san Andres and it is,
of course. one of the best wells we?have on the lease and I

»g v '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 1east that the upper San Andres saturat;on would

1
T oE - be the average ‘for the entire South end of the lease. I have
E generated those calculations by ‘directly comparing with the

performance around the “1iou”ard determined that if simi

»performance is observed betweenééoﬁtineﬁtel and Mobil's pro-

[l B B )

perty that the No. 6 well should be expected to produce Jili

barrels: of waterflood 011 after the drllled well goes on in-

Ei
‘ jection. Similaily I have,estxmated that Well Ko. 3 should be

expected to recover 16,787 barrels of upper San Andres water-

LN,
=
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flood 011 before the upper zone would reach the economic limit

S E in the No. 3 Well.

i

b '.?Eé ; 0 The'calculatiohs that yop have made with respect
) to those two wells, that is Contipental No. 6 and No. 3 wells,
2 that you have pointed out on tne pLd therc, are contained on
-}iﬁ '12H to which you have already referred and Exﬁibit 121, is that
correct?
E A Yes, Sir.

| Q what do you mean py your reference to reaching the
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economic limit insofar as those two wells are concerned?

A ﬁell, 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 thaﬁ oil.

Q Alright, would you ;efer to what has been marked as
Exhibit 127, please? |

2  Yes, Sir. 127 is a tabulation of some estimates.

_that I have made or prepared on some workover, theoretical

A

workover expenses or investmenf'thatrwculé~befiﬁcurreu under
different configurations, under different plans. I had these
worked up because I}khéw‘from‘cbnversations:that I have had
with Continental's représentatives that Continental is Qery
concernad about the quality of its poséible lower San Andres
reserve on the &est side of the lease and certainly those that |
appear already ;gibe ih evidence on the East side of the lease
and so I wanted to be in a position to compare as well as I’
can the cost of handling the situation by Céiﬁinental. In 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 fiﬁaily water out in the upper

San Andres and leave them with the problem 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, 1 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 San Andres production
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ir~Well No. 6 which had not been demonstrated yet, that.

—

Continental could lift the extra water that would come to the

ey

well after its waterflood reserves have been'produced'in the

i3
i
pew -

upper zone and in order to keep producing the lower San Andres

0il, if it is there. Also another mcthod of control they

T AR v
e

could elect would be to set a line in the well if it is an

open hole completion, 1f it all happens. In the case of Vell

N NN T 5 e Ml

-
F No. 6, of ccurse, the estimated oil waterflood oil that I have‘
fﬂ ? é estimated will come to the well from our injection is 5 000 e
2 E;g barrels -- about equal to the remain‘ng primary - about the
F Iy I F
%ié ' same as the reamlning primary and so4;x that cajeﬁthere would
é A 77 EJu might say,
id‘* ‘ ?ti . pay Continental fer doingfany work on the ;c_;a Although it
- §F§ is a possibiiify that Continental could eleeé -~ if they have
i - . il& confidence at the time they do deepen Wwell No. 6 -~ if they
% B ;;g have confidence in the lower zone at that time they can go
F:, %ié ahead and set a line then which would cost them about a total
3 2 of about $14,000 as compared with a total cost of close to
; ; $18,Q00 for first completing the well open hole, including the
. ; ‘Qpper and lower San Ahdres, and then setting a line at a later
' date and shuting off the upper zone so as to get rid of the
g water from the upger zone.
. In case of Well WNo. 3, I believe that the upper
b San Andres reserves remaining in that well are minimal and
; that in fact the 42,00Q barrels that I have estimated remaining
-
P T
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to thrt well on $he primary

out of the. lower zone, so 1
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are, for the most part, coming

think almost 11,000 parrels of

oil that 1 think Well No. 15 would push to Well No. 3 and that

would be recovered by it would more than compensate Continental

for any remedial measures that they might feel compelled to take.

They could aither choose to

on the well and continue to

produce the water when it comes in

get their oil in that way -~ that

would entail higher operating expenses —~ ©OF they could get a

liner at a co3t of some $9,000 to control the water production

from the upper zone. L recormend a lot of investments of

$9,000 to get 17,000 barrels

deal to ne.

of oil. It looks 1ike a good

Q Well now, YOu have stated ch several occasions, Mr.

Relly, that it is Mobil's plan to inject only into the upper

San Andres, yet a number of
the Bridges State lease are
upper and lower San Andres.

the injection of water into

these wells on the southern end of
open héle completions in both the
liow would you propose to control

those_wells go as to jsolate in-

jection into the upper zone only?

A I have prgpared we

‘method that 1 expect that we

granted to control the injec

just the upper san Andres.

have out there right now are

llbore sketches which show the

Wil smplov if ghis application is

ted water and insurxre that it entors

The open hole completions that we

pridges State No. 29, 15 ana 25.

The other wells that we are asking for authority to inject
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j§> into ara case hole completions and some ~- in those cases =~-

:fd in the ?aée of the case hole completions we will either set

g:? a bridge %1u§ or plugs or perhaps a cement plug opposite or
E ?fg above any:perforations that are open currently to the lower
E gﬁi . San Andr§;~ao,as to Acqnfinethe wéée:,to the upper San Andres.
% aeg In the q&?e of the open hole céﬁpletibns'I think we would

, érobably'glug those wells back with cement which would generally

 come a huhdred‘br so feet above any lower San Andres porosity

T Er i e PN . 1% 41 NIRRT
i :E’ ;"‘

and in this way I think we will be able to control, insure

sy Wit = meay bt

3 f: "7 that the hater doesn't enter the lower San Andres.
3 g‘i | : S Q §Weil, I take it from what you say thét Mobil is
® wiiling”ﬁo forego whatever cht?ibg;icn there might be from
| } L: the lowe£ San Andres to Mobil's wells=by that method? ’
S i T A j Yes, Sir. At thié £iﬁé we are willing to give tﬁat
S N v up. 'WegéaQe gdt'an a#ful lot of money tied ug in this water-
L i: flood and the order we are operating under now costs us an
g i awful lo£ of oil we were counting onzgetting>when we made this
E s investme&t and we have got to flood éhe South end of the lease
;E to make it ~-- to afford the investment, to have integrity. I
helieve ée‘can do it without harming out neighbors.
- I haven't éommented on the Marathon lease. I might
. ohserve here that the cclors somehow got changed between these
two exhibits and Marathon suddenly became orange on this

i exhibit and here it is purple again. Marathon's wells are,

according to my understanding, except perhaps with exception of

.”” N
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Well No. 2 -- and I don't know wﬁat its situation is -- all
equipped With liners. Sometime back they, after having prOrr
duced. the uppér and lowéf San'Anéres and haviﬁg had very;good
wells there, they are indicated to have gone into those wells
and set liners isolating the zones froh‘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 te top allowable at the'present tinme
and I don't know hpé:ﬁ;ﬁh greater it might be. That is juét
from the lower San Andres only e#cept for Well‘No. 2. Thers
was a paper filed gith the Commission iﬁdicating plans to work
over Well No. 2 in much the same way that the otheruwe}ls had
been worked over, but I never did find a repért in the
Commission's files indicating the work had actually béen'done.
About the time that the report was fiied I did notice that the

producing characteristics of the well éeemed to change. As

I femember, it started making a little more 0il and guite 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 .
Well No. 2 is still producing opeﬁ hole or is producing with-
a liner and the uppex zone shut off.

In the case of the other three wells, No. 1, No, 3
and No. 4, those wells are producing just from the lower\San'

Andres. The upper San Andres is isolated behind the pipe. I

bcliéve that any injection that Mobil would undertake in the
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area offsetting Marathon's property would be -~ that thét in-

jection would have a low probability of pushing any oil off

of their lease s0 ldng as -- in fact, I don't believe that the

-water front would invade on the lease to any significant extent

so long as Mobil continues to produce i1ts wells as we expectAlt

to do andVSO'IOng 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

higher pressure area than the areas surrounding it which are

indicated to be open in the upééfﬁgén Andrés. - As long as

Marathon doesn't produce their upper San Andres zone I donit. - =

believe that there is going to be any significant entrance of
water on that lease. I think,ﬂon the contrary, that the water
would move preferentjfally towards the areas that are Qoiding

production from the upper San Andfes, that is back towards

Mobil's producing wells.

Q I believe you g@id identify Exhibit 13 as being
diagramatic well sketches which show the proposed compietion
wetihods Lor the wells which are the sﬁbjéct of the application
for conversion to injection, is that correct?

A Yes, Sir. I have marked Exhibit 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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~

Q Mr. Kelly, I think I have neglected to ask you
when you were talking about Exhibit No. 11, the vertical

separation in distaﬁce in feét 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;

L

wvhat kind of a vertical interval do we have in there?‘

A - On the South end of the Bridges State lease, that

AT e

R RSN A
b4

interval which I identify as generally an imper?iousfbaffier_

bz} 14

to communication, covers an interval ganerally between two

b3
T

=

by

and three hundred feet in thickness between the porosities

in the upper and lower San Andres. I see here that in the

A PO BRI o

A
WE ¥

Continental State H-35 No. 8 it is about two hundred feeﬁ.

It is also about two hundred feet in the State McCallister No.

8 and over in Mobil's Bridges State No. 105, it comes up to --

e
s

,
L AT AT g

rf S 2 well -~ a little over two hundred fecet. It is quite a wide
L iR separation.

S . ;

$ \;~‘, : Q What is mMobhil's total investment tc date in the

{ : B waterflood proiect in the San Andres?

; ‘ |
' E A Our investment just in waterflood facilities on this
a S

Saﬁ#ﬁg}es flood is close to two miilion dellars at this point --
o about 1.9 million.
- Q Do you have anything further?
A Not that I can think of, Sir.
ta MR. SPERLING: Mr. Porter, at this time we'd like
toroffer Mobil's Exhibits 1 through 13, including the alpha-

~ betical designations referable.
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f MR. PORTER: If;fhere are no objections, the
exhibits will be admitted.

MR.: SPERLING: For the record, Mr. Porter, 1I'd like

to have included as a part of it the Waiver of Objection from

Phillips Petrgleum c6ncerning ﬁobilfs application; Phillips
opeggtiﬁg the West Half of the North West of Section 35 in
17 South, 34 East. |
MR. PORTER: No objection. This will be admitted.
MR. MORRIS: If the Commission, élease,'at ﬁhis tihér
in behalf of Maréﬁh@h, I'd-like to move that this case be
reéessed and continued until the next Commissioner Hearing

that is -- I mean, the next regular hecaring of the Commission

in October, or, if the Commission sees f£it, to the regular

hearing that would be held in November. As grounds for a
motion for continuance I'd like to state thét.the evidence that
has Been‘presented here upon the_direct'presentatidn of the
applicant is contrary to its application ;n this case and is
contrhiyjto and differs substantially fromianything that
Marathon 0il Company was led to believe to be presented as the
appliéant'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 éase that we have presented for cross examination of Mobil'g
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,substahtially;prejudiced unless this case is con-
1 ) :
b tinued for at least a month and we are given ample opportunity

N
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TR

e
\

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

'prejuaice has accrued to Marathon as a result of the presentation

NI PN s

e

here today. The situation as I see it has changed very little

except for the granting of several concessions insofar as

TR B A e
.o
L

Mobil is concerned in the possible effect upon Marathon or

% : Continental, for that matter, and I think it is perfectly in-
E §§§ order to proceed. It is the same oil field. It is the same A
éf% horizons we are ialking about thaﬁ we have always talkéd about
,éii and since this matter was originally filed and I think we should

ha&e some demonstration of the degree of prejudice or what

constitutes the prejudice other than the statement that it

Ef exists.
f‘ ?i; h MR. KELLAHIN: Commission, please, I wasn't aware that
] ié? the applicant admitted concessions insofar as Continental is
ft@ concexrned., I think we are in the same position we were,
;{; however, we do feel that the contiruance should be granted at
. the request of Marathon because of the change of the nature of
e the application insofar as they are concerned.
; MR. PORTER: Centlemen, we won't rule on this motion
[ until 1:30. We are going to recess the hearing at this time
'3 until 1:30 and, in the meantime, there is at least one attorney
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here, I believe, Eﬁqt will be involved in the case upstairs
that the Examiner is going to‘hear during this recess.
(Whefeupon the hearing was adjourned for lunch.)
MR. POﬁTER: The hearing Will come to order, please.
The first order of business, Mr. 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 MR. MORRIS:

Q@  Mr. Kelly, first I would like to make sure that

nt

[

I understand definitely what the status of vour.nres
application is to:the Commission. First, with regard o your
Bridges State4wéiimﬁ;. i;, is the proposed injection well iﬁ
éhe Southwest Quarter of the Northeast Quarter of Section 25 --
I take it from the diagramatic sketch included Witﬂin your
Exhibit 13 that injection into this well will be through per-
forations from 4470 to 4563.

A Yes, Si;. That is correct,.

Q Now, does that confine the ihjection entirely into
the upper San Andres zcae?

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

attempt to get a thousand barrels a day into it at the outset,
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The experience that I have had with otherx wells in here

indicates to me that over a périod of two or three months a

well that starts out takiné a thousand barééls a day will likeiy

“be down to five hundred barrels per day or less. Down in this

area, the area of Vell No . ;4, I will be very pieasea if we
are able to maintain as much as five hundred45arrels pér daQ
injection into the well.

Q@ " Now, initially what pressure do ydﬁ intend to apply
to the injection in this well? |

A As much as two thoﬁsand pounds ét the wellhead, if

e

Q ‘Do ‘you intend to maintain this pressure regardless

of the amount of water that the well is actually taking?

7y No, Sir.

Q If vour capacity at the well produces toc from a
thousand barrels a day to fi%e hundred barrels a day, would
you maintain or incrcase thaé pressure?

A Cver a period of time I would expect to increase the

pressure as hecessary to maintain a balanced flood. It all

-2gpends On what the other welis in the pattern take also —--

up to a maximum of approximately twenty five hundred pounds.
Our system 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

North end of the lease where we are operating our flood currently
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we are able to get up to about twenty four hundred pounds at
the wéllhead and I expeét that this will be about the same
experience we haveidh the South end.- »

Q’ Mbvingﬁﬁesﬁ over to the Bridges State We;l No. 13,
~~ wait a minﬁte —— first on your Bridges State Well No. 14,
wh;t you are proposing varies from your original proposal for
injection as présented by your original application in this\
dase, does it not?

n Yes, Sir. In referring to the sketch of Well No.
14 you can see that the well is bottomed atr 4803 fegt. It is
a fact théi at the present time all the perférationé that are
in this’well are open to the wgllbore inClUdiné’the open hole
interval that ‘extends from 4783, the_éag}ng show, down to
4803. We are currently making quite a lot of water out of
that bottom zonejwhich inclﬁdes the perforated interval from
4750 down to the total depth of 4803.

Q Now, your orlginal application -~

A At such time as our application might be approved

I would expect that we would recomplete the well consistent

‘with the wallbore shetch offered here and inject only into the

upper San Andres.

0 Alright, so your proposal to inject into the per~
forated interval from 4470 to 4563 differs from your original
application which was to inject into the open -- all of the

oven perforations and into the onen hole down to 48032
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A - Yes, Sir. The top of the pteviously proposed in-
jeCtion interval was 4470, the uppermost perforation, and the
bottom of it was 4803, the total depth of the well.

MR. PORTER: Is that in wWell No. 147
- MR. MOékIS: Yes,vSir.
Q Alright, moving West over to your well, your Bridges

State Well No. 13, now, in your original application to -the

Commission you had proposed drilling a new well.

A Yes, Sir. I had proposed drilling a new well three
hundred thirty feet closer to Maraﬁhoh's léa$e>line in well No.
13 as at the prior_heéring for the purpose of injecting into .
the entire San Andres‘péy interval. ThatAaésuﬁ;d, of course,
tﬁat we ﬁightiéick up some loweyxr SaniAndres'pay in the well.
At the:present tiﬁé €£;£m$;£;ion of the aéplication has been
mddified; that is we have retreated from tﬁat’proposal to a
request to inject into Weli No. 13 into the upper San Andres
interval at such time as Well No, 13 depletes its Blinebry
reserves and becomes available for injection into the San Andres, -
Q So your application now -- well, your original appli-
cqtion was tp drill a new wéll for injection. Your appl;cation
now is té éoﬁvert this‘Bfiéées State Weil No. 13 from an in-
jection well -- excuse me -- from a producing well to an injectiop
well?
A Prom a Blinebry producing well to an injection well

with the San Andres. Yes, Sir.,




|
\
|
j
|

v.i-ﬁ:h.,

EQWW

e

Page 72

Q Alright, there was nothing said in your original
application or in the notice that was given to this hearing
with respect to converéion of this wéil No. 13 to an injécﬁion
well, was thé;e, Mr. Kelly?

A I have read the notice ang I don't recall any such
mentidn of it. No: Sir. |

Q Now, the manner in which you propose to conveit this
Well No.h13kto iﬁjection’ﬁould confine the waterkto the upper
San ﬁpdres ioné entirely? | !

A Yes, Sir.

on the exhibit 13 of 4433 and 44497

A Yes, Sig. That is the interval in which our

‘gedlbgist has identified upper San Andres porosity, at that

location, and that is»the interval fﬁat've would plan to open
up and inject into. |

0 Is it your testimony that injecticn into that interQal
will confine the water to the upper San Andres zohe?

A It is my opinion that it will. Yes, Sir.

Q Alright, moving on up around the lower tier here of
the injection welle we come té vlell Ho. 25. Tha;»is the Bridggs
State Vell No. 25 which is a direct offset from Marathon's
acreage, a direct offset to its Well No. 4. What is your
proposal witﬁ respect to this well?

n T convert it to injection in the upper San andres.

Q ~And that would be through the perféfatipﬁswaswshcwn«~w~wm
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Q = Now, the diagramatic sketch that;you have shown
in Exhibit 13 shows a total depth of this Qell of 4,750, a
plug back total depth of 4600, |

Ar Yes,-sir.

Q  Would injection in the open hole at the 4600 foot
level confine Qater to the upper San Andres;‘

a It is my opinion thatrit‘ﬁould. .

Q You don't feel that that level is'a »—iwould place’
water into the lower San Andres as well?

A I think there is very little likelihood that that -

- ¢can happen.

Q You think there is some 1ikelih053 that that would

happen?
A I think anything is possible. T dm certain that the
4600 plug back total depth indicated on this diagramatic sketch

is in excess of one hundred feet above the uppermost lower zone
and poioéit§ that 15 in that well and I thihk it is very remote
that a one hundréd foot cement plug will bré%k down, althdugh

I think it is a possibility.

0 Is this Well No. 25 shown on any of your c¢ross

A I don't remember whethexr it is or not. Yes, Sir.
I+ is on cross section BB Prime.
Q Ekcuse ne.
A I say 25 is on it. That is not correct either. The
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twin wells are. 25 is on that cross section nuwmber 99.

Q Airight, and’ your proposal for this well at the
present time.differs from your originai proposai in tnat your
original proposal was‘to‘inject in the entire interval 60wn'tb
the 4750 total depth of the well?

A The original proposal was with respect to Bridées

State No. 25 and all of the other injection walls that were

omitted from the order that we had asked for injection authority

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

the time of the June 10th hearing the No. 25 well was jumped
in the bottom of the hole and the ':wer San Andres was not

available to it. Alse the lawer San Andres had béeﬁ“ﬁljggéd
of£ very nearly at the time of completion just a short while
after the well was ihitially drilled in 1938 or 9 and it

wasn‘t'bpen in the wellbore then. It is open in the wellbore

now and if we avre granted authoxrity to inject into this well

. we expect to set a cement plug in the bottom of the well and

inject into the upper San Andres. That would be the same with

all of our open hole completions that penetrate to the depth of

1 Y oicainan M mn B VN - 2o, P T YL TR T SO Coe
G LOWEL OQil anlilas pC;CSltJ SO TG wOudnr xaic UL e iease,

»

-
2 You gave some pressure and information concerning

the volumes of water that you would prorose to inject into the

Well Mo. 14. #Jould th:t same testirony apply equally to Vells

13 and 25%?
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A  Let me say that the figure that I gave you with’
regspect to No. 14 is an order of magnitude that Y am in a
position to give yoﬁ ri§ht now. Ordinariiiy I txy to design
injection rates based ubon reservoir volume in the pattern
and I would, bgséd 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-—- I

don't think it would run over a thousand barrels a day. I
will be tickled pink if we .can get five hundred bazfels 2 day -
into it. |

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

A I think anything is possible.

Q That 1is part of the‘variables’th01ved in your ﬁaking

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

+ime

it

o do it and 1 haven't done it.

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

A They differ from well to well in proportion that the

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

vout all portions of the pattern at approximately the»éame
time so I must use principally the reservoir volume in each
patﬁern for purposes of making this designed calculation. 1In
practice we ére seléom able to match those volumes in wé%érflqod

‘and usually end up injecting quite a lot(ieSSithhn we'd like to:

Q These same characteristicsbthat you deal'wiéh in
designing your rate of injection aiso determine how fast the
floods move through the reservoir?

A The rate at which the wélls 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'hetermine 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 thatc at this time. You
don't have that‘infprmag}qn"ava@;able.

A The best thing I can tell you at this time is, as
I have stated, fhat I'd estimate the maximum rate would be the
order of one thousand barrels per day and I will be real pleaseq
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 appreciabiy over a
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hundred barrelsga day.

Q Mr. Kélly, you gavekus your version of your under-
standing of the state of completion of four Marathon wells in-
volﬁed here andéthat they are producing through a liner entirely
from the lower ;one having bLeen deepened and completed in thek
lower zone. Is%tﬁai esseniially youf testimony?

A I doﬁ‘t recall making any dirgct comment with respect
to the stage of?completion. i think X did say that all four
wells on the léﬁse; it is my uﬁders;éndinq, have been produced .
for a good manf years since their original completions as open
hole completioﬂs and tha£ the open hole intervals’ih those
wells enCGﬁpaéééﬁ voth the upper and the lower borosity or
some part‘of the lower San And:gs;porqgity,rvl have examined
reports filed'éitquthe Commission to satisfy myself that at
least three offthe wells on that lease have been equipped with
liner, as I testified,'and perforated just in the ldwe: San
Andres, I didﬁ't find a report that indicated that any work
had actually béen done on Well No. 2, although I gdida nqtice,
in examining iés-production history, there was a significant
change in production characteristics for the well at about the
+ima tha naticé oﬁ'inténtidn to deepgnrand recomplete was filéd,_

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

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 Seveﬁty barrel per day allowable, it is probably deliver-::
ibg somewhere in the neighborhood of forty to fifty five*barrelil
rer day repofted production.

Q You tesﬁified earlier that the upper and 1ower'-
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 és a single resgrvoir, as a single oil
field.

Q Yes. At least with respect to Marathon's top
allowabie wells on its leﬁse it would;ﬁot‘be‘possible foi
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, if any. That is just an opinion.

Q Well, you have talked here, Mr. Kelly, about if you
were permitted to -- if your application is granted in this
case, that, if I understand your testimony correctly, that
Marathon would reéeive 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 commepting in any‘such’manner.4sir.
I believe what I said or intended to say was that as long as
Marathon is not withdrawing from'the>upper-~~ ig.not producing
from the upper zone, which Iihave reason to believe Marathon
is not doing at the present time -- at leést three wells and
perhaps four -- that’I do not believé there will be any signifi-
cant encroachment 6f water onto Marathon's lease aé a resﬁlt of
the granting of Mobil'es flood. 1In any event, the granting of
Mobil's flood application would;résﬁlt in the pushing of some
©0il off of Mobil's lease tqwaras ¢1d at least onto Marathon's

lease -- certainly onto Marathon's lease if the water front

Q If your applicétion is granted you wonllé expect water
from your injection wells 13 and 14 to advance toward and onto
Marathon's lease within a reasonaplg 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
flulds 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;satﬁration in the upper zonevbeneath Marathon's
lease and I just don't believé that we can inject long enough
there and keep our own flood going long enough, as long as

Marathon doesn't p:oduce the upper zone, to flood any oil éff

the lease. I really don't think there is any likelihood of

4::-.3 b o

iy el ) . ;

e

a water bank ever readhing one of Marathon's producing wells

A

in the upper San Andres as long as they don't produce it.

o . :
e 1

Q Let's take for example Marathon's Well No. 4 which

e gl
e S e r e

under your proposal would be a direct offset to your injection-

Well 13 on the North and your injection Well 25 on the West.

How far away from Marathon's lease line is your Well No, 13?7

: A Approximately six hundred sixty feet.
E ;glg Q The same would be true for Well 252
k'; ' V'L £ E | A Yés, six.
{ %’ki Q And it is your testimony that the injection of water
. i{f at the rate of up to a thousand barrels a day under two thousand
e i’% pounds pressure would not cause water to move onto to Marathon's
' ;5 lease and as far as that Well No. 4?
'J A I think my testimony was to the effect that I had
- Hhopes of gaining as much as a thousand barrels per day at the
o injection rate in these wéils althOughtwith specific régard to
Well No. 13, I don't helieve there is a chance we will ever
- approach that because the pay is so thin and of such poor
o quality in that well bylthe.available logs that we have. I
f also indicated that if we were able to ach#eve 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 wiﬁﬁin a period of two or three months our in-
jection rate onlany of these wells that are able to take as
much as a thousand barrels per day., cn the first day we'll be
down to £ive hundred barrels per day or less and I don't believe
the‘injection program”that:we wili be able to carry on there
under two thousand pounds wellhead injection pressure oOr

twenty four hundred pounds wellheadAinjection ‘pressure will
result in any water bank intruding to the vicinity of any of

Marathon's proauclng wells on that lease unless and until they

- produce-the. esponse fluids out of those wells, out ofAthe

upperVSan andres.

Q Do you have any information on what the botto@ hole
pressure was on the Marathon No. 4 at the time 1t was worked
over by Harafhon?

A 1 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
pelieve 1 have seen more than one pressure report on Well No. 1
in the Southeast corner of the lease, but T 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 T really don't knovw. Y assume they were. Most of

the wells out there are pumping wells. I believe thc new
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potentials on the threc wells that were worked 6ver, that
workover reporis wexe submitted}dn, were complefed pumbing.
Their §o£entials vere reported as pumping potentials after
the workover, |

o Mr. Xelly, in your work with this project have you
gtudied. the effect of water injection in other portions of
the field with a view toQard seeing how fast breakthrough
’will occur from injection well to producing well for a certain.

period of time?

(%]
lu.

A Yes, Sir. I have looked at quite a lot of that
information and, as I testified at length this morning, I

made a lot of investigationa into those water breakthrough

i
~i

problems that were encountered.

Q Generally speakling do you‘étate that your experience
in this field that you had experienced breakthrough in épproxi-
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
Lwelve and tweﬁfy four months after injections had started into
the offset wells. X thiﬂk that is always just a general state-
ment. I know that it has proven definitely %true in some of
the wells in the expanded area. Of course, around the olad
pilot, we injected under low pressure and at low rates for a

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

injection rates and pressure.

with the work you did on Exhibit No. 5, where you studied

[y
T
Dk

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

-~I ) : - Q ' You made a comparison, Mr. Xelly, in connection
g 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 you also have to assume
o .‘thﬁy_your reservoir characteristics so far as breakthrough of
Bee e N | wéter on injection afg concerned would be about the same up'
s in those same sections as compared with Section 252

A Hot 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 you had a chance to look at the
;w‘ curve by now, you can see that as soon as we éﬁpanded the
- flood and got the pilot back we wera z2hle to get the flood
front back into the wells and are enjoying fairly decent oil
production even though there is a lot of water production with
~ it.
Q Would you agree with me, Mr. Kelly, that there are

reserves in the upper San Andres zone lying, underlying
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Marathon's lease?
A I accept that there are.
0 Well, all four of these wells were producing from

the upper San Andres at the time they were worked over, is

that correct?

A Would you just inform me if No. 2 was worked over
too?
Q No. Excuse me.  Just a moment. I will see if we

can get rid of this I7pothetical we have been 1éboring wiéh.

Alright. I am informed, Mr. Kelly, and I will ask you to

“accgpt;that>Well MNo. 2 also has been worked over in the same

manner,

A I accépt that there are reserves or most prcohably
reserves in tﬁe uéper San Andres beneath the Marathon'tract.
I think there are upper San Andres reseives‘GVery place in
here where it has produced in the past which it takes in the
Bridges State lease, the Continental State H-35 iease and also
the State McCalliéter lease. I do recall nqting, though; that
at the»time that the four Marathon wel;s wefe indicated fo have
been completed open hole in both the upper and lower San Andres
dufing most of their prdaucingziiVes and that at the time the
wells were c<eepcned into it that additional lower San Andres
jjorosity was opened in the wells, liner was set and the
vells stimulated in the lcwer San 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

ﬁore,oi} after they got ]ust the lower can Andres opened and
thev did wﬁen they had both of them open at 2 nigher producing
rate. E

Q Referrinqrto Qéur Exhibit“No. g, whexe aia you get
the information as to the net -pay in the wells shown on the

Marathon’lease that’furﬁishEd the 1nfornation from which this

»isopach map was prepared

A rirst let me ‘say that these picks of net pay were
in general reviewed by me but I aidn't make those picks. 1
can saYy. Withoﬁt having examined the data closely mysel», that
I feel reasona“i‘wsaze;that the net pay picks on the Marathon
lease was on the Das;S of the well 1ogs of twin wells to the
an Andres wells. There have been twin wells drilled near by
each of the Marathon and san Anares wells on that lease and —
the log3 formed the'basis of net paY picks.
Q po you knbé what cut off poxosity was used in making
these picks? | ‘
A | It was our {ntention to use a 5% cut off and this

map is intended to reflect net thickness of 5% or greater

Q I1f you used & cut off of say 3% rather than 5%,
your isopach would 1look considerably different than this?
A I aon't knovw how aifferent 3t would 100k, but I

assume that i~ would look aifferent. Three percent is a




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?

it

T

n

A Yes, Sir. T think it has got a good bit of upper

A

o N oo R AT

pay underneath it.

Q And based upon the actual pioduction. that has been

?rt : experienced from this acreage up to the present time would it
be reasonable to say that there is still considerable pro-
duction d4s vet unproduced from the upper San Andres underlying

;LM - Marathon's tract?

2 . L AP I Y
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. : . lower porosity. If you use that cut off, it follows that in : :
all probability many of theWells have a greater pot pay thick-
i
- R o 4 I don't know if I would go that far,
- have not analyzed the upper and lower San Andres production on
é“f the Marathon tract as yet in the same way that I have with the
f; ‘ : § Continental tract and I really don't have any opinion in that
regard. I did notice, as I pointed out before, the productivity
1 ‘ C of Marathon's wells improved after they 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 also the amount of secondary oil that might be

‘produced if sccondary operations were commenced ‘at an optimum
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time?‘ : -
A I haven't estimatéd the secondafy reserves for
the Marathon lease,
Q If I understand your testimony, Mr. Kelly, you are
p:oposing to inject water into»the upper San Andres formation
in three wells immediately offSetting Marathﬁn's lease but- you
héven't*made any calculations or given any consideration to
the amount of reserves that are still rgﬁaininq under Mardihon‘§
lease in the upper San Andres formation. Is that your testi=

mohy?

A I think in a sense that would be a fair statement.
I wili clarify my meaning on it. Because I don't believe there
is any likelihood that Mobil's waterflood under the circumstances
that I have described is goingEtQ'result in any oil being pu§h~
ed off of Marathon's lease in the upper San Andres. I believe
that whatever reserves are there right now, secondgty 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

t

upper San Andras aa fa tha cage at tha nreasnt time T
Marathon does withdraw production from the upper San Andres I
would expect that Marathon would get a portion of tuose 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 hundred
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sixty acres efficieptly Qithou; cooperation. .I think the
reserves would still be thére to'produce. I don't believe
there is any loss infupper $an Apdres regserves that would be
incurred by Mobil's waterflood. On the contrary, I think that
the greateét likelihood that those reserves would probably be
increased by our waterflood -- that is the oil séturation be-
neath the lease would be increased.

Q Are you assuming that there is any kind of a
pressure barrier or any other kind of bairier that is going
to keep the water from your injection wells from éoming oiito =
the Marathon lease?

A In a scnse, yes, Sir. "As"I stated, the’wafer will
move toward the area of loﬁer pressure. Now, I have no way
ofrmeasuring~pressuré profiles. between injection wells and
production wells aﬁdiknowing 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 ieen successful in doing so far in our
waterfloods. If we continuc to be successful in dcing that,
as I expeqt us to be, X phink thé watexr that we inject will
tend to move preféreﬁﬁially'toward dur pfoducing wells, As
long as HMarathon doesn't withdraw anything from the upper
zone I think the likelihood is slight of very imuch flooc moving
in that direction.

Q Isn't it indisputable, Mr. Kelly, if you are inject-
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ing water intc your injection wells at a rate in excess of
a thousand pognds and our wells down he;e in the upper zone
are considerably 1ower than a thcu;and pounds pressure, that
whether those wel;s are being prodﬁced or not, that you are
going to have movement of water from the injection wells down
onto the Marathon lease?

A My opinion is that that movemént would prébably -—
yes -- I think this is a reasonable statement which I am going
to clarify my opinion on it. As long as there is an émple'
gas saturation I think the flocd wili move pretty fast until
the gas saturation is filled up. Then I feel like there is
g9§égj;¢ibgw§ﬁP}g resistance enéounte;ed to further flow, that s
is unless tnere are wiEEHrawalsitaken‘from it. I txiu
pressure difiéf?ﬁtiéls, while they will still be in that direction
will be ﬁuch gréater in the other éirectibn and the’predominaht
flow of the water will be towarés ﬁobil's wells and not towards
Marathon's lease and I haven't estimated the magnitude. It is
just an opinion that I héve.

0 Gas saturation varies with the pressure?

A And oil that is there to £ill it up, yes.
Q What bothers me, Mr. Kelly, is that you aie -stating

as a 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 pressureg
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in the upper San Aqﬁ;és on the marathon lecase.

“A 4He11, I don't belicve tnere have been any recent
measurements gf pféésufe in the upper san Andres on that leasée:

Q So wheh you say that the water is not going ﬁo move
onto the Marathon lease, this ié’just a conclusion you'd like
to reach,{isn't’it —-- you don't really have an¥ basis for that
without.having made a study of the upper Saﬁ Andres formation
on the HMarathon lease itsclf?

cir. As I have stated over and over,

1 believe that the injected fiuid will move preferentially

toward the areas of lower pressure which in my opinion will be

~in those areas where fluids are being produced and withdrawn.

I cannot conceive 6f there being a pressure sink in the upper
san Andres in the Vicinity-of marathon's - lease since they are
not withdrawing anything from it. MY opinion is justfbased on
thosé facts, knowing that Marathon does not produce its upper
San Andres. My opinion is that the pressure differentials at
this time are away from Marathon and that if any fluids are
being moved, they are probably moving away from the Marathon
scase cnto the adjacent trécts becaﬁse the adjaggnt tracts are
removing fiuids from the upper San Andres, -

Q wouldn't you agree witn me, iHr. Kelly, that water is
going to move onto the Marathon lease eventually and that what

we are talking about herec is a matter of time until water has

flooded out the uppex San Aandres zone at least in Wells Nos 2
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and 4, if not all four of them?
A I am sorry, I don't follow that question.
Q Alright. Let's come back and just talk about No.
4. Isn't it jgst a matter'of time until well water from Well#

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 balieve that the time that I

‘expect this flood to operate, which ‘is the order of £ifteen

years, 1 don't helieve‘tha; within that time, unless Marathon
reconpletes thcse wells!and'begins to.withdraw out of the upper
San Andres, that any'suéh cdnditibnAQoui&"éccﬁr.’;Cf écursé,

to the extent that while I say anythihg'is pdéSible, to éhe
extent it would occur if it dia occur; Marathon would rave
recovered some incremental nil sooner than they would have got
it otherwise, asguming 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.

Q 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 vaild assumption that you can make; that
there is a difference of opinion on how fast the water is
going 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 noIWay that

Marathon can protect its correlative rights in the upper San




N J .

R G AN T R el A

o

b AT

v AR

Fopta e

o

e -

i

long as the aIlow;bIe controls the well production and as long

i Page 92

Andres portion of éhe reservoir by producing the oil that is

being swept past téatrweli ~-=-if you make that assuﬁ&tidn -
A I dog't inow to what extegf I am entitled to have

an opfnion on cOrt%ldtive }iths. I will say this, though,

that in such evenﬁ as Marathon would open up the upper San

Andres in the Ko. 4 well and produce waterflood oil that was

pushed to themfbngobil's waterflood, I think, yes, that would

represent incremental oil to Marathon, but I agree that it
would not repréSeﬁt an increased recovery rate, - .There would

be no incrementalfrate but there would be incremental oil as

L a
T e L Bl

as it can déii?erftﬁéﬁiégAaliéw551€¥’wcertaihiy‘there is no
incremental rafé,?but there is incremental oil and extra oil
recovered. l

Q Just oge other point and I will switch off to
somefﬁing else, ﬁr. Kelly, but if Marathon cannot recover the
0il as it comes gy, not only is waste occuring, but our
correlative rigﬁés are beingrimpaired. Now, can't we agree

i

to that -- doesn't it come down to that and that you are saying

that that won't happen hecause water is not going to encroach

on our lecase and we might have different opinions —-- isp't

that what it hofls down to?

n 1 thiﬁk the likelihood of water encroaching materially
on Marathon's short of the uoper San Andres being produced on
that lease ié very slight. Yes, Sir. I don't know how to

answer the rest of your question. If you care to state it over,
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= I'1ll take a shot at it.
i ! " Q@ I think that is enouéh._
L MR. PORTER: I think he knows the answer anyway,
) i:a - Mr. Kelly, probably.
hiﬁg Qo Mr. Kelly, have you given any thought ~- has Mobil
’%_ giQenignyrcdhsideration to fecompleting any of your San Andres
.§:E WEllévlocatéd adjacent to Harathon's‘acreage;_eithet‘deepening
% E‘ "ot xecompleting them in the lower San Andres in a method
?ij 77777 7 similar to the method that was utilized by Marathon on its

four wells?

;_[? A Well, I'A have to say yes. We have given consideration

a : é : to that and various other possibilities. The fact is that be-

[
e

cause of some work that had been done years ago in attempting

to get some o0il out of the lower San Andres on the Bridyes

o —
T L

State lease a lot of our people had in fact condemned the lower

%

%iir=' i - San hndres as being non-productive and when going on the cross

?f' sectiohs, I made some reference to ¥ell No. 27 as having been
perforated and fracced in several lower San hAndres porosities

; — ' and really never making any commercial oil, we have even tried
once again to gét sone 0il out of the lower Saﬁ Ahdres since

our application was in part rejected pursuant to the June 10th
— hearing and we ran in and set a packer above the bottom per—
forations in Bridyes State No. 14, which it is ny view it is

perférated in the lower San Andres and completed in the lower

- : San Andres porosity and we, for three or four days, made twenty

e
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four or twenéy five bafrels of 0oil a day out of that zone
with sixt§ to seventy barrels of water. Thgt 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 wqﬁér.‘ My opinioh is that at
least at that location there is no commercial oil in the lower
-SanAAndresl |

Q@  Which well was that?

A That was 14. There is some oil in it, obviously.
We got some out, but I don'‘t believe thereAis any commercial
oil there:for well No. 14. We had a little better luck with
Well No. 25, if tha,productién holds up. I don't remember
whether I said anything about it at the earliér hearing, but
it is true thaé Well No. 25 was drilled initially to a total
depth’of 4750 feet and had a good section of lower porosity
open in it. It made five barrels a day of water and whoever
was locking after the well at the tiﬁe aldn't like the water
production and filled the bottbm of the waell with cement and
so shut off the lowet_zone.‘ Wwithin the past recent time period
Qe havetsucceedéd in gétting that léwer zone oﬁened up again,
I believe it had picked up a little bit of oil production. ¥We
got forty, forty two barrels of cil the first twenty four hours
out of the' combined interval in that well along with quite abit of

water. Of course, there is a 1lot of load water lost in the

well, so I don'‘t know whether it is load water or San Andres
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water that we are producing, but, yes, I think in three wells
on the Bridges State leasec 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 Andres.

Q Now, if your Well No. 25 --‘is that the same well
that ybu.are now proposing to convert to an injection?

A Yeos, Sir, . |

Q Have you abéndoned the idea of possibly converting
some of these wells éﬁjgcent to Marathon's lease to producing
wellé in the lower San Aﬁdres‘at this time?

A Ro, Sir. The three wells that I named, 12, 15 and 25,
are currently produding 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 thq replacement well to
get those lower zone reserves.

Q when you talk in terms of having a cooperative £lood
in this area with Marathon, wouldn't it be appropriate to have
a cooperative flood by your developing the lower San Andres
and then at a later time enteriny into a cooperative flcod 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

i
RN

and increase the production by stiﬁulating that production with

vf‘:(g/ﬁ:" T

some sort of secondary recovery effort. We started in 1958 to

e
Eat

trying out a waterflood in this field and it has just expanded '

up tc the south iihe. We are trying to take in the rest of it

now.

Wi S A o
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Q Just a couple of more gquestions, Mr. Kelly, and I

BORBRA R . b i Risek ol Sihariat 40
i L
Z,
B

St

will be through. Down south of Marathon's lease in Section 36

Y

,thgpewa:é Getty‘wells shown on the map. ‘Are those wells pro-

duéing, presently producing from the upper San Andves formation?

A Let me say that I have, at one time or another, checked,

e

»
vy 'ﬁa 5
o

looked at the completion information on wells in Section 36 im

o %Eﬂ ‘ % general andjhave the opinion that both ;he upper and lower San
ER RN ;- giE Andres is open in a good many of those wells,
; o ’1{: Q Are these top allowable wells at the present time?
%:7y¢~ . | §'“ A 1 thipk it would be fair to>say that they generally
;'k h f - e are.

; {; Q Would they be creating a pressure draw down that would

set up a gradient from your injection wells across Marathon's
4“’ acreage down t§ the Getty acreage?

A I think that possibility sxists. 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 even 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 yoﬁ made a recent study of the Getty product;on
in Section 362

A Just in a general way. i have noted they have got
good wells andﬁthey’have got good iooking pay sections on the

logs.

e

’

Q Do you know what their bottom hole pressures &-e?

A I don't remember now but-I have Seen it;””I'ha;e'Seén
all of the pressuresVﬁhat are reported in the New Mexico |
Engineering Committee Report and there may be one 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'complet-d through perforations in the Blinebry -
pay.

Q 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 converting it. ”

Q Do you plan to convert it at this time? 

7. No, Sir. I want authority to coﬁvert No. 13 at such
time as the wellbore becbmas‘available for injection into the

upper San Andres and I will state that it is my current easti-

mate that the remaining reserves will be produced from that
vwell scmewhere between three and five yeafs time ffom’how.
Q You want authority now for something that yéu may not
do for three or five years, is ihat correct?
A Yes, Sir.
MR. MOERIS:‘ I have no further questioés.
‘MR. PORTER: Mr., Kellahin?

CROSS~-EXAMINATION

BY MR. KELLAHIN:

Q In connection with the testimony about water and the
encroachment on the Marathon lease, as I understand, it is your

position that there will be nc encroachment because of the

_pressure, is that correct?

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

Q vhat did you intend td”say?

A Well, 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 amount 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 ‘Wwell, 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 ptessgre gradient fromyéhe injection well to
the Marathon lease and still be somevmovement, but I think it
would beka slow ﬁhing.

Q  But if Mobil were to‘sﬁéﬁ“in*tha tier of wells in thé
South Half: of Section 26 there would be no water down in their
direction, would there? -- Encroachment of water down in that
direction, ﬁould’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 coéperativg
flood?

A I suppose if we would pool enough not to ptoduéé,‘it
would stay there.

Q And it would be available for a later flood?

A It could bhe, It all depends upon, you know, how
things developed. If 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 wa,—in connection with the Continental lease, it
is your proposa; to convert the No. 29 wéll to injection?

A Yes, Sir, 7

’Q What is the present state of that well -- is it
completz2d in both zones? 4

A The well is at this time'completed'to a sufficient

depth, I believe, to expose both zones. I don't know whé;pqgﬂwmww;

29 has aﬁy lower zone in it or not.
Q In any eveht, you éill'plﬁg it back?
A I don't know whether there ;s any porosity in it or
not and - ‘
| Q You will piug it back?
a Yes, Sir, to the upper San Andres.
Q | And is the same true with yogr 15 well?
A Yes, Sir.
Q Now, you propose to drill a well, I think, directly

south of your No, 26 weil.

a Yoz, Sin.

Q And diredtly tc the north of Continental No. 6 well,
A Yes, Sir,

Q Seven hundred sixty fect.

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
Mobll's No. 26 well.
Q Where 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

;eally'ptodUQing anything right now it is shut in. It went
to.a hundred percenﬁ water a couple or three weeks bhefore the
xJuné 10th hearing. I don't really know where thé water is
cOﬁingffiﬁm}'Wf;Ehéﬁéﬁt‘ééyihat time it must be coming ffom

the bottom of the hole, but since then I have decided I reélly

" dor't have an opinion as to where it is cominag from. .. . .

. Q  Is the well open?. . ... PR e ——*

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 ﬁas not intended to be., What I want to
know is it or do you know? ’

A 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. |

Q I think the No. 12 well would be the well we are
talking alout there, would it not -~ is that in the San Andres,
that well, that cluster of threce walls there?

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

It is an open hole completion.

Q

A

Q In both zones?
A Ygs, sir.

Q

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

would you do with those'wells at that stage?

e R ey

>

- . ‘7"
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At such tiime as producing wells 26 and 12 were watered

out from the waterflood --

5
. Q Well, whatever would cause it --
- & : A Well, I can't enth#qmgqx dgéision”fwmiéhiuﬁake now
’;;;g o ~on vho is concerned with this at the timé;'ﬁnt'hy opinion is
ﬁ : | that the wells would probably be plugged.
; 3 »%iﬁ ‘ - Q If the wells wers notkélﬁéééd or if water encoached
| :§§r: | in any volume in those wells, would it not be possible it would
: — %‘% get into the leowver San Andres zone through those two wells?
;]ti  ,‘él, - A Through which two wells?
d 2}* Q 12 and 26 -- if you have an effective cement job on
| - the 26 I suppose it would not.
[
:;L; A That a}l depends on whether it would shut the well ir
e ’ or continue to produce it. I think it would continue to produce
- it., No. I don't believe water would get into tha lower San
. | Andres.
S Q If you shut in for any cause it would not?
- A I tﬁink it is logical to conclude that due to whatever
f
; L pressure differential could be developed in the wellbore between
|
r e

-
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the upper San Andres and the iower-Saﬁ Andres, -if the well
were shut-in, yes, fluids would exit from it, would enterithe

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 waterflood in one zone and none in the
other the pressure would buiid up in'the waterflood zone,

would it not, logically?

A Yes. I don't rea‘lv 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-

‘dacinﬂ wells are tied together with this high permeability zone

that I have talkea about where the wells w1ll stand juét-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 ‘pasis for estimating bottom ‘hole

pressure in the vicinity of a produoing well, I could probably

cone up with some number that would represent an order of

magnitnde 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 po you have any estimate of the bottom hole pressure
of the injection wells? |
A Yes, Sir. I could generate one. At the rock face I

think 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, put I think it is that order
of magnitude.

Q That ié approximately?

A Yes. |

Q In connection with your Exhibit No. 4, you defined the

rnggg_g{ea"ihere'in which, -as I understand your testimony, you

said therékwas only a one way push from the injection proposal,
I take it. _
A I think what I said wés that thé red arca is generally
subject ﬁo a one way push.

Q 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 jtself applies only to
the red area on Exhibit 7 and there is\a’thteé wéyléush that
influcences the blue area on Exhipit 7, both of which are found
in the red area on Exhibit 4.

Q In other words, you have ‘more than a one way push in

Exhibit 4 in the red area?

A Yes, Sir. BAs 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 pusi on the blue areas
and a one way ?ush on the red areas and no push at all on the

green areas.

Q Now, I believe that you indicated that in connection

o e
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with that exhibit that if you had cooperation with it to the — —~~— " ~
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'south you'd have a closed flood pattern. Isn‘t that what you

#

séid?

Fo.

Ty

VA vwhich exhibit is that, sir?

-

e QT Well, “ifoyou hiad cocperation from the south, would

Lfr that give you a closesd flood-pattern? - .
s : N |

5 A Yes, Sir. To the extent that we have cooperation it

LA

would close it up. It would. If we coculd cooperate all the

’ | f*r; way ardundrwe could get enclosed pattern resexrves off the entire
R :
- red areas on Exhibit 4.
ﬁ' ;;i‘ Q  And leave Continental 0il with an open pattern and no
g T ,
S- ?,~ . >W,~~”66§peration from the south, is that right -- that would be ex-
{ ' ilb - actly the same situation you are in now.
L A You'll have to clarify your question for me.
- Q‘ 1f COhﬁiﬁéhfﬁl{coopéidted with yéu on a line flood,
- then they would be in the same position you are in now insofar
. as thelr operations to the south are concernead?
A 1 nhave formed some opinions about Continental's water-

P ot A ]
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- Q I am not talking about reserves. I am talking about
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a pattern.

_'A In drdér to ahsﬁer your que#tibn ii is necessary fbf
me to tell you this‘and I don't believe the hiéuations are
comparable at all. ©No, Sir.

Q You don't think it is theAséme thing?

A No, Sir. I don't think it is.

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

A Well, to that extent, yeé. That is true. érom that

stancépoint, if Continental did not have coopération to the

- south of,theﬂstatew¥:§§m}9§se: from that standpoint the situations =~

would be similiar, but from the standpcint of what He'”ave-“ere;i

the recovery, the oil that we are in a pss;tian’*o lose as a
result of cérrying on our flocd under the existing order, is
quite a i&t different from what Contineﬁtal -

Q In other words, you say you will lose more 0il?

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 Providiﬁg they recover the reserves.

A They will recover part of them now, that is as fhe
wells respond, and the rest of them whenever they engage in a
cooparative flood with other people in other directions to the
south, east and west., I don't think Continent&l will lose any

racoverable reserves.

Q Why can't you do the same thing with Continental you
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aré expecting Continental to do?

A Well, Continental is facedrhith é different problem f
than we are.

Q  what?

A Continental has only one -- the"éistance1o£ only the

distance between two wells; that ls, for example, the distance

ttbetwaen Wéll No. 6 and Well No. 4 it has té flood the oil.

it .across in excess of_a half a mile ihlyl&ces.

‘Q Just psing the illustration you just gave, doesn't
Mobil have the identical situacion with thé Mo. 35 injection
Wellkand 25 aud 26 as a producer -- it goéé the same distance,’
doesn't it?

A I an not sure I‘follow your queséion.

Q You just tgstified, did you not,gthat Continental onij
had to be concerned with the distance betwgen Well No. 6 and
Well No. 47

A That is right. Between 6 and 4 and between 6 and 3
and between 6 and 5, yes.

Q And don;t you have the same situé¥ion with yéur Well
No. 35 to the north, the distance between 35 and 267

A .  Yes, but there is a further distance to the east there
over ﬁo 25 and, of course, we'd have to keep injecting into 35

to get the oil across to No. 25, under the configuration that I

think you are talking about, and in suca event we'd push all the
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oll, off of;our lease to the south on beyond 26, OE course ft
is possible that we'd sit there and produce one hundred fifty
or two hundred barrels of water a day out of No. 2§ for five
or si# or seven Years or without gettiﬁé any oil fovstop‘thgt,
but I kinda of doubt if we'd produce an oil frce well for very
lonq.

Q Well, Hr. Kelly, along that line, wouldn't the same

thing happen to Continental in their Well No. 6 -- You don't

'33Y that water won'‘t encroach on Continental‘s lease, do you? a ; I
Q It will encroach their Well No 6?
a I thiok i1t wiii.

Q How do they protect their No. 4, then?
A From: what standpoint?

Q Do they produce a hundregd £ifty barrels of water from

the No. 6 well -- won't the same illustration apply?

A You mean after the water encroaches on No, 6?

Q Yes, Sir?

A Well, of course, we have switched horses back:and
forth. e aréuggém£éiking about cooperative flooding any longer,

Q Ko, We are not., we 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. fThat is what I am trying to gat at,
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In the specific instance of the so callied ~-- what I will call

the line injection well between No. 26 and No. 6, that Mobil is

-recommending to be authorized for drillingjrit will be two

‘hundred feet closer to Well No. 26, Mobil's only producing well

in that pattern, than it will be to No. 6, Continental's pro~'
ducing well that will be influenced by that injector. There

is no reason at all for Mobil to contlhueVinjecting~into that
well after the waterflood reserves have been recovered by No.

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 No. 6 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 wéll to keep from watering éut our own
produéing 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. .

Q The only problem they will encounter is if you water
it out.
A I think that over a period of time the well will water

out and produce five thcocusand 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 about fifteen years,
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because that 1s how long it will take us to flood out that
pétﬁern that No. 26 produces from, so I think at the end of
‘that time Continental will just about have recovered its five
thousands barrels of waterflood oil plus ﬁﬁa£ever alse enters
the well from a primary mechanism and the water bank will be
just about at the vicinity 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 Continental to
recover on any cooperative flood that they might engage in
sometime in the fﬁture-because tha injecticn will cease in the
HMolbil's wells when our producing wells are gone,

Q %ell, what injection rates will you have on that well
offsetting Continental dNo. 62 |

A I haven't designed that injection rate either, but
speaking broadly, I'd say that it ought to be about -- let's
see>-- it is five hundred zixty fecet from the producing well
as compared with thi;teen hundred twenty feet for the other
injecticn well ~- it would be somewhat less than half of the
injection rate of the other injection wells in that pattern.

0 What is the other injection wells?

i WGli, I don't really know what they are goiung to be,
I haven't calculated them and my opinion is that the physical
factors will control it flnally. I believe probably, after a
period of a fgw months, it will be down to the vicinity of

five hundrod barrels per day or perhaps less in thcse wells.
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1€ that is the caée, we are'iodking at injection rates into
the well that we want to darill north of continental's 1eASe -
somewhere in the order of two hundred parrels a day.

Qf . which wells are you talking about now. two hundred

barrels a any?

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 otheXx wells —--

’A 1 hope up to five hundred.

;é 1Is that the figure you had in mind when ybu said
Contihental woulén't be watefeﬂ out for fifteen years?

riA, ell I xnow that it will take -- if everything goes

according to my plan - about fifteen years for us to flood
out Well tio. 26, the pattern of No. 26, just as on the average,
that is the time ve will take to complete the flood and I know
thatiwe are not going to injbct jnto 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
weli and so, ves, I thinkkfhét that is where the_fifteen years
comes from. wWhatever the design injecfion rate is, finalliy
controls what the production well does. 1If the thing is water-
ing out with £ifty harrels a day, We will have to cut it back

to twenty five.

Q As of right novw. you don't know, isn't that the
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truth? B

A That is right,/bﬁt I can speak relative.

Q Now, you testified as to the waterflocd oil to be

recovered by Continental.

MR. ‘PORTER: Mr. Kellahin, we Wiil‘fake‘a ten minute

break.
| (Whereupon there was a short‘receSs.)
MR. PORTER: The hearing will come to order, please.
Q ’Mr. Ke'l-lf ::_f::ate*ecessl fAstfxr,teyd to ask you

abOut-thiérﬁétéfflood oil that you say the No, 6 well would
recover. About five thousand barrels did I understand ydu‘to
say?

A Yes, Sir.

Q4 And you just testified that you don't think that well
will be watered out for approximately fifteen ydafs?

A Well, in that range. I expect that the No.6 well of
Continental's will be watered out cohtemporary with the water-
ing out of No. 26 and I haven't any better estimate right now
than the estimated flood life which is about fifteen years. It
could be less than tﬁat.

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

A I will accept your arithmetic.
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Q ~0gﬂ;hirtﬁiﬁétiéiékpér"ﬁbnth. llave you considered the
aconomié 1imits of production?
A Yes, Sir. The economic limits that I have determined

from Mobil's wells ls about sevanty barrels per month on pri-

mary and about one hundred firfty barrels per month- after a gyood

"deal of water comcs in on them.

Q  well, continental's No. 6 well would never achieve

that would it?

A It would never-uchieve’what?
Q one hundred fifty barrels a month?
A It is conceivable that it would not. of course, in.

that event there'would”béfﬁO'haim“causadvterit at all.

Q 1f it couldn't produce, it is not condemned, is that
what you ére saying?

A 1f the well plays out and our injection into the

well offsetting Continental has no influence on its produéﬁivity,
why . itxfollows that the likelihcod of any harm having been
caused is very slim.

Q But you do say it has five thousand parrels of water-
flood oil. This is your best estimate?

A Yes, Siy.

Q2 It has five thousand parrels, roughly, of primary oil?

A Yes., ABout the same.

Q lHow, will that bhe recovered =-- as I understood your

testimony, you said five thousand barrels aftexr injection was
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started in your offsét;ing well,

A - Ygg, Sir.

2 So that primarily -~
;5'3 A rThat,is'five thousand barrels will be pushed to it.
Of céurse, it depends on the pressure differentials affecting
the well. If the oil cbmes.to the well:as so we have discu%éed

A'that it might do so, why,,in that case 1 woula expect the No, 6

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

is pushed to it.

R IR

Q Now, getting back to your Exhibit No. 4, in the red

Rr

'2 I , well to go ghegqrand produce its five thousand,barrels,of re-
B

i

area I believe you testifiéd_that there was a million six

;ﬂi " V* hundred fifty six barrels of recoverable oil underlying that -
¢ , : | ,
;é“ -area.
. & A Underlying the red area. Yes, Sir.
B Q You didn't mean to infer that that oil would not be

recovered unless tnis application is approved, did you?

ki

i
R
O

- A I went on to estimate,the,ééount of that oil that T
; ,%fE think will not be recovered.

; i Q Well, going on over to your next exhibit ~-- No, 6, 1

L s

. believe it is -- did you testify that in the red area you

» t recoveraed fifty percent?

i! A . Yes, Sir.
- Q And that is all. In other words. your flooding in
: the North Half of Scction 25 is just not an effective flood
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then, is it?

A In the North Half of Section 25.
0 That is it.
2 Very slim, vyes.

Q And then you say that none of the oil underlying the
light ¢green area would be recovered at all?

A Under this~flood configuratibhwmbﬁgihﬁoﬁldg;t recover
any‘of the oil underneath the green area. I thihk that inasmuch
aé I have calculated there is some nine hundred hinetéen

thousand barrels of recoverable oil under the red and the blue

-areas and the green area that won't be reccveggg,pg,ﬂébil. I

think that a good portion of thaﬁ would go ahead and ‘be pushed
across the line. There would be, at the end of the flood --
I envision the green area would be highly saturated with
waterflood oil and such as to accommodate nine hundred nineteen
thousand barrels and‘however much space is regquired across the
lease lines to accommodate oil that is what would be rcquifed.
I think, without having calculated it, I'd estimate in all
probability that a good amount of that nine hundred nineteen
thousand barrels would probably be pushed across the 1ea$e>line.

) To whose lease?

A To the adjacent leases to the south., That would take
in, in‘part, Texaco on the Shell Q lease, Marathon on the State
McCallister lease, Continental on the State li-35 lease and

Phillips on tine Mokil lease.
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VQ Now, you say the oil will be pushed across there if
yoﬁ don't put these wells orn injection. 1Is that‘your testi-
moay?

A Yes, Sir.  If we don;t inject’into the wells that
we are asking for permission to inject into today énd carrf"on
our fiood‘uﬁder-the oxdersztﬁat we haye at the present timé, yes.

Q Yet you testified that if the 13 well, for example, i

and the 14 well offsetting Marathon to the north were put on

injectign.,the'watér woculd not encroach but the oil will., 1Is

- this your testimony?

A I don't heliéve I said exactly what you say. I will
tr& to restate what I szid with respect to injection into Mo.
13 and 14 and 25.

Q Please do.

A So long as Marathon is not withdrawing fluids from
the upper San Andres on the State McCallister leaze I bhelieve
there will be vefy little water encroach on the Marathon lease
as a result of Mobil's waterflood. |

Q 0. R. So long as Marathon is not withdrawing from

the upper San Andres lcase.

A Yes, Sir,
Q Your 0il would not ancroach either, would it?
A Oh, yes it would ercroach to the extent that the gas

saturation is substantially eliminated. OIf coursc the oil

goas in front of the water. T hope that is what happens.
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That is what usually happens. That is the aim of the whole
thing. The oil goes in front and resaturates the gas saturacion
that is ahead of the oil bank and, of course, wherever the
water bank stops immediately in front of it is a very rxichly
saturated interval and I have tried not to say where it will
stop. I don't know wheke it will stop, butkin ny opinion the
;a;éfkwiii.ﬁétﬁgncroach significantly onto the Marathon tract
under--the assuﬁptidns thatml made.

£ In connection with your Exhibit No. 10 -- I don't
think we need to refer to it -- you recall what. it is ~—’you
showed-é ﬁiéhmpermgabilffy area and did I understand you .
correctly to say that this area accounts for the early water
production in offsetting wells?

A It is that interval which I understand I interpret as
kbeing respcnéible'fcr the early breaktﬁrough of water production
on the producling wells -- yes, Sir., That interval and one
comparabla te it farther south.
| Q Have you ever run an injectiviﬁy profile on any of
your wells?

A Voo, Sir.

Q pid it reflect this?

A Yes. In and around the old éilot we ran a good many
injection profiles and found ample quantitices of water going
into the intcrvai that we could identify as being the nighly

porous outer permeable zone.



Page 118

Q All of the'oil is not produced solely trom this

‘nighly permcable zone, is it?

A No, Sir. It is not.

Q “hen you are actually bypaééing the oil in the
formation?

A Well, yea and no. It depauQS:On when you are'talkiﬁg"*-

what stage you are talking about. The water continues to enter

the lower permeability rock as it continues to enter the high
permeability rock, but we have observed that by maintaining the
injection the way we have controlled it that we can get enough’

water into the low permeability rock to push oil out of it

_ into the producing wells to justify continuiﬁg te operate the

flood. In the case of Ho. 19, for example, this ranges up to
about seventy barrels of oil a day at thé‘present time. MNo. 10"
was substantially gone. It was gone before the flood was ex-
panded in 1967 and it has come on back and we make a lot of

water out of it now. I think it is coming'thféugh that streak.

Q The water is coming through the permeability streak?
A . Yes, 5ir, but the oll is coming too,
Q. Mave you made any effort to selectively inject in

any of thesc wells?

A I den't know how to answer that question properly.
Vie are dealin§ with open hole completions., Most of them are
snot. It is a pretty difficult'thing. X don't:know of any

mechanical way that you cculd control injection. Therxe is
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always, you know -~ there are various additives that you

can use that arc intended to improve profiles.

'
Vedntlleim v

Q MHow, were any of thesgse wells fraced?
. ”’3 A A good many of them have becn fraced,
g Q Could that have caused vertical fractures into the

lower zone?

P I beg your pardon?

Q Could the frac job cause vertical fractures into
‘the lower zone? |

»A *Ifjthe”lower zone vwas cpened to the frac treatment,
I suppose that it would, ves, éif.

Q vthat I am getting at is, I am talking about vertical

fractures connectingkthe upper and lower zones. Is there any
“possibility of that?

A Well, I have said before anything is possible, but

I think that would be extremeiy xernote to frac down two hundred

i ; E ) feet., I think that is & very remote possibility. Besides,
< i |
: treatments that we use out there, whea it is considered there
3 .
» L are two hundred or four hundred feet of open hole interval open
‘fg in the well, 'T think it is inconceivable that a frac treatment
h .
would go down another two hundred fecet. Therc is so much rock
!
ks opening in the well to suck up the fluid.
f 2 Low many analyses nave you made in relation to the
b
fractures?
P .
= Y I doa't understandG.
f
(]

ot
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Q ﬁow many analysesihéve yoﬁ made of théﬂlength of the
fractures in the formation? |

‘A I haven't made any analyses of the length of 'fractures
in formations,

Q Mr. Kellv, inryour di;gct testiﬁony you testifieé‘that
Mobil had invested a millioh nine hundred thousand dcllars in a

waterflood project. You can recover a considerable amount in

7that, can't you?

A We have recovered a good bit of waterflood oil, yeé.
I don't know right now whether the project has paid out or not.
I do know the six hundred thousand dollars we have got tied up
in the south flcod hasn't paid out and it wcn;t if we don't get
thié acreag¢ under floéd.umMMwww“r “ | | o
0 which well?
A In this expansion that we ask for permission to go
to,-in the June 10th hearing.
Q Are you telling me you spent six hundred thousand
dollars on this already?
A Ye¢s, Sir.
0 when did you spend that?

A - During the first half of 1970,

0 wnat did you do with it?

A We built a ten thousand barrel a day injection
station. We put in injecction lines. e converted wells.

2 Did yourget approval of this Cormission to convert




these?.
A yje filed the necessaxy reports to convert them. Yes,

ntt get permission to injectjinto

IS U R S

gir. In that scnse, we did

We cobtalned permission

to convert the wells into injection.

them.
cted . them?

Q And you have not inje

We have injected into all of the wells that the

ion to Lnject into.

L

commission has given us permlss
Q put that doéslnot"include’the wells offsetting

Marathon and Continental, does it?
a That js correct. We don't have permission to inject

into those.

-3 N, you wadc a suggestion that continental séend its
own money and protect itStlf against your flcnﬁ by thc Lnstall-
ation of iiners. what would be the purpose ‘of the liners?
~ rwhe purpece that I envisicn of setting linc in one
of these open hole COWPlPthn“ of continental's would be to
shut off the water that ;5 entering the well from the upper
San Andres and at gsuch time as that water producticn‘hacdmes

prohibi ted.
intc 1t?

~3% hoavrn hl\ +

Q 'n& that is watey tilal Yo 2

A ves, Sir.
Q vy. Feliy, one otner guestion here. In connection
with youx uxhipit 50, You have the productive hiétory of the
No. 57. |

IYTY

sridgaes State el

A vyears.
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Q In the exhibit it states that it was found that the
réported production from Well No. 57 in 1965 and in 1966 was
shbbtanﬁiall& greatefAthan‘the well test capacity in that
actual ptodnction for the No. 57 had declined tothe economic
liﬁit late fn 1966. A re-allocation of baﬁtery production
based on weil testé through the petibd and so fotth was made.
To whhtfwelisidiauiéﬁmthénVgiifiﬁhte this production?

A I%%on't know. I ha? somebody else do thatmfbrvmé.

Q po you know whethéfwiﬁat excess production reflécted
on Exhiﬁit éD is reflected in the other exhibits which are a

pa:i-éf?ybﬁf Exhibit §?

A Ifam not sure I follow your ‘question.
ok wéll, you made a ~-
A You are asking if the excess production that was

attributed to No. 57 was taken from the other wells?

Q No.
A What is your question?
Q What I mean is when you re-allocated it, is this

re-allo&atidn reflected in &any other Exhibits before this

Commission? -

A No, Sir. In that exhibit, that plot of production
for Well No. 57 ropresents 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 SA, B, and C?

A I doh't remember which of those wells produced into
wh;éh batteries and I suppose that would be a possibility. The
wells are generally in the same geographical area, ilihough X
seem to remember that these wells Qere producing into two
different batteries around the old pilot and I just don't re-
member whethef 57 was’in the same battery with the other thxee:
wells or not.

Q Well, then, to the extent that Exhibit 5D is in exror,

- your oihértexhibits. 5A, B and C could be in error also?

A i don’t’beiiéﬁé!i;gééept thaf. I don?i?h
Q. You don't know where the oil comes from but it didn't
come from SD?

A It came from some place on the lease. You see, in
this instance we were dealing with allocated battery production.
Now, I am not quite sure right now just how Mobil allocates its
production between the wells on lease in making the production
reports. I know it is done on a combutar and it may well Le
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 forwa?d too long on a well and as =&

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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thingse 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 wréng, is that
correct?

A I think the information that;l 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 \T Well, could any of that productiqn have come from

A »

~your well Now 102 -

A It is possible.

Q And that is the one you saiﬂ showed 40% ef ficiency?

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
guch close agreement hetween the daiiy gencrated from the four
wells I was pretty well ready to accept that somewhére around
42 or A2 or A0 or 45% is correct and the reserve calculations
that I made didn't utilize the 423% racovery. I used 50% re-
covery affording 2 grocater rcsexrve to Mobil than the pilot
performance actually indicated which, I think, makes my figurcs

tend to be on the conservative sicde.

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

MR. PORTER: Any fuxther questions of Mr. Kelly?
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You méy be exéused.

This concludes the testimony of the applicant?

MR, SPERLING: It does.

MR. PORTER: Now, I believe that we have an indica-
tidn that we have testimony £rom both Continental»and Marathon. .

MR, LOPEZ: At this time, Mr, Potter, I believe

- Marathon is going to preceed Continental in presenting their

evidence, so if you are willing, we will just go ahegd.
#R. PORTER: It is absolutely all right. It doesn't

make any difference soc far as we are concerned.

MR, LOPEZ: At this time I’d like to call Mx. Zeman. .

PAUL ZEMAN
a witness, being duly sworn according to law, upon nis ocath
testified 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 Commlssion -~ his qualifications?
¥R. PORTER: Well, he was sworn earlier this morning.
DIRECT EXAMINATION

BY MR. LOPEZ:

Q Mr. Zeman, would you please state your full name?
A Paul Robert Zeman.

Q What 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 faﬁiliar vith the Vacuum Pield in Lea

D A T o ) e o
e
!

| 3 County, New Mexico?

‘% | ""i | MR.‘PORTEﬁ: Did you testify in-a previous case?
Tf igp THE WITHESS: Yes, I have, Sir.

% 4 MR. PORTER: Alright.

5; MR. LOPEZ: Are his qualifications acceptabia?

MR. PORTER: Yes.

A

¥
: o g » C ¥
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Zeman, have you prepared or had prepared under

#5

your shéervision some exhibits in connection with these cases?

A I have.

g S

Q Referring to that exhibit as Marathon Exhibit Ko. 1,

would you élease refer to it and explain to the Commission

8 "'WT'&} T ——
et w 3
L3

iy

what the exhibit represents?

A Exhibit uo; 1l is a portion of the Vacuum Field in
Lea County, New Meiico. It covers the area of Ehe fiéld which -
is pertinent to Mobil's reguest for expansioﬁ 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. Mobili's present injection wells are shown in blue

as the otner operators' wells. There is a few in the VWest

oW W W W
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Vacuun Unit and there are some cooperétivp Amérada weils and

. _ o Texaco has a well. This map ié as of June of this year, 1970.
Mobil has requasted an expansion of their waterflood to include

 i§ all of the southern portion of their Bridges State lease and

have requested the convers;on of thirteen wells to injection.

ihe wells proposed for conversgsions are shown in red circles.

Mobil also proposed to drill two injection wells. They have

since éliminated'€hat to orne and done away with one. These

) wells were originally located in E25, 17, 34 and in 26, 17, 34'
éﬁi and are shown as fed ﬁ?iané}ééyén;§§q4map,_;;;ngﬂu
Reterripg to Section 25, Township 17 South, Range

34 East,AHarathon is the operator of the State of New Mexico
 KcCallister lease. Mobil's Bridges State lease offsets our

: acreage to the north and west. Three of Mobil's proposed in-

jectiong wells directly or diagonally offset our acreage.

These wells are the sridges State No;?ﬁgﬁiigobosed'conversion
7 X £
,

L : ﬁ 660 feet west of our acreage. In IZ. céyfhe north Mobil pro~
f"' { posed originally to drill a well three ﬁﬁﬁdred thirty feet
' .t
V?’h from the lease line -~ our lease line. They have since scutt-

led that well and propose to, at some future date, convert No.

kel

7113; which is a Blinebry producer, to an injection well. Mobil's

| S

Bridgaes State No. 14 is a proposed conversion, is a northeast
! diagonal offset to our acrcage. 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 presently has four producing Grayburg wells
on the State of New Mexico McCallister lease. Three of our

wells are capable of making top allowable and one is a marginal

well but still making a considerable amount of oil. These wells

are wells 1, 2, 3, and 4. Marathon's wells on the McCallisﬁer
lease are no wheré‘near'strippertcatggory and the acreage is
not ready for waterflood.

_,mﬂéiétkégwigwgiwﬁhé”6§iﬁ£dn ﬁﬁatLiﬁjggtion qf»water
into the three offset wells offsetting our acreage may cause
premature water’bréékthfough in our wells thege;y zeéucing our
oil prqductivity’bf the well# ahd the ultimate recovery4from
our lease. | | |

This assumption was made on the basis of going down

‘and pi&kihg both zohes of porosity. We assumed that through

this workover program that‘we have started and completed on
this lease -~ I will go inco that inrsome detﬁii -~ 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.‘l.

Q@  Referring now -~ I refer to Exhibit No. 2 which is
in booklet form.

A Yes.

Q 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
andjsome reserve data for our McCallister lease\ih the Vacuum
f,p o San Andres Field.

. | Turning to Page 1, we have EOur‘préducing‘welis theie.

Our wells or lease commenced produétion in July 16, 1538. As

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

T
i S

of gas, approximately.
During July. 1970, our wells 5§9é\§fbd@¢ed eight
thousand four hundred fifty eight bar:els;~iess than a thouseand

barrels of water and a little over ten thousand MCF of gas.

B3 0 .
Qs Dttt
1
]

. i Turning to Page 2, this is a lease plot of the anpual
L»f, & oil production and the annual water production for the four

) gig ‘ wells. I have taken it from 1959, which is the year we stafted’
%i!f,\ “'j‘ : our deepening program in running liners on the first wéll. It

also coincides about the time that Mobil's Bridges State start-

s

ed to be flooded. As you can see, in 1959, our oil, annual oil

production from the lease was 46,000 barrels a year, - In 1969,

i

the oil has increased to é?,bOO'batrels per year and the rlashed
line there is anticipated 1970 production of 95,000 per year
based on the first sixrmonths' production of the lease.

Our water productionzhas been nominal since 1967 and

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

" ;
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per year.
! N ST ! ~ Now, continulng on over -- before I get into the
individual wells and what we have done I'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 Exhibit 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

P deeper p:oducets in the lease. Each of the wells that we
use: here 1g.a,tw1n,td’a Grayburg San Andres p:oducer; If vou

look at the map in the corner here it starts with wel}4ﬂq, 10,

McCallister State No. 10, which is a twin to the Grayburg Well

No. 1. It goes over, counter clockwise, to Well No. 8 which is

é a a twin to 3; goes north to Well No. € 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 LovingtonLSand and the pase of the

arisne ARSI T L M N P S Y

L.ovington Sand so in effect this upper section of the San
L ;
E ’ Andres is the upper San Andres secction.

I have marked the base of the Lovington Sand. I have e

e
@

taken the estimated oil water contact of -750, based on our

[

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

2 —

ks
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hetween the Lovington Sand and the o0il water contact we have
cone up with a‘body of poroéity. For purposes of 1denti£ication,
| I have called it"top of the lower massive porosity". It has
= }‘ : : 1 . got quite a bit of continuity and I think it is pretty obviocus
ﬂ ﬁ»é to see. ‘

I'd like to now go back and w2 will discuss our

workover program for Well No. 1. This Well No. 1 is the first L B :

log on your left hand side and I have superimposed on these

deep'yellsTthe criginil cdmpletipns and the deepéking and thé ¢ ’ | ]
liners that Qe fan 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 fha booklet on Exh;bit 2, our
‘Nd.éirweii; which is the first well on ths cross section, or - R
the twin of 10, was completed in July, 1938 And here I want to

nake a comment that I have accumulative production to August ' -4

1st and after I had this thing printed v I checked and some of

our computer sheets have a few bugs in it, so this number is

not guite fight, but for purposes of this hearing the magnitude
is correcct,

Cumulative production for August 1lst for No, 1 well

o was over four hundred twenty thousand bar;els. ItanVer had
‘ g any wvater and gas 18 about the same, thousand one ratio.

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

& choke, one hundred three barrels of o0il and no water, Saptember




September th

inch and the wel)l floweq eighty four barreg
Ano wvater, :

e 12¢h

| Page 13 .
11th, 1949 ‘
+ Teduced the j

In 1959, September
firse Workover,

running Vine
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e
sacks., We drilled ouf the ce@enﬁ and shoé and cleaned out
to 4,705 total depth. |
| Now, we tried to get the fine: all the'ﬁay‘to the
Sottom but couldn't make it so the wgll was producing from
an open interval 4,676 ﬁo 4,70S. ‘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 pipe,

If you look at the curve on Page 5 you can see in

1959 we have established a pick as a result of this workover _

in No. 1. Production has bfen rather uniform from 1960 to .

1964 which isijﬁét'ﬁhé'result'of‘a low normal urit allowable

and you can see what is happening as the normal unit allowableff

is going up. The well still has never made any waier.

Referxring to Well No. 2 and that is a twin to No. 9,'1

which is the last log on your right --
Q Excuse me, 2Mr. Zeman. This Well No, 2 is the well
that is a good well but not making a top allowable at the

present time?

[33 AN S S S 000 S R

amount of oil. I»will tguch on tﬁat shortly. This well was
drilled, commenced production of September 1938 and it has
made over four hundred théusand barrels pf oll and it has
made sixteen tﬁdusand barrels of -~ over sixteon thousand

barrels of water and most of this water as a result of a

; o e
A T& ie o mariinal well hot s+i11 making a sonsiderable.

W\
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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 séptember the 9th, 1970, the well pumped about
forty barrels of oil and twenty six barrels of water.

Ve took some pumping fluid levels by sonic msasure-

" ment September the 4th, 1970. The flood level was seven

hundred‘torty two feet over the pump. On ertemﬁét the 10th,
1970, it was eleven huﬁdred seventy six feet dver the pump.

The oxiginal completion iﬂ the Né. 2 weli was drill-
ed to 4,700 feet and completed open hole, seven inch casing
Qet 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. Therc was no treatment. It
flowad naturally. |

In January, 1941, the well on the teat flowed one
hundred ninety two barrels of oil per day through an 11/64th
inch choke. 1In January, 1949, we installed onr pumpina unit.
Before the punp was installed we produced about ten barxrrels
of vil per day and after the pump we pumped seventy five barrcls
of oil per day.

In July, 1968 thréugh August, 1968, we worked this
well over the same procedure we did in the No. 1 well. We

drilled it deeper, ran a liner.
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I want to state here that thecge ll;er_jobs, they
have cost Marathon oil>Company anywhere from $28,000 to-$42,000
‘apiere, We>have*o£hér leases in this f£field that are open hole
and we are going to rum liners as warranted. I think next year
weAhave two or three set up.

Going back to this No. 2 weli -

MR. PORTER: How much on the No. 2 -- how much oil is
thaf well making at ;hé presént time?

THE WITNESS: The latest was it was making about

“forty barrels a day pumping. We plan, looking at it in the
area offlca, to fxacftiis wellg;k?hig thing was never fraced

~and they are thinking about it snyway, to try to improve the

producfion a little biﬁ, but we have cleaned up the whole
workover procedure. d

The well was making ninetéen barrels of oil per day
before the workover procedure. e cleaned out the hole to
4700 and we drilled tok4,788; set a four and a ha’f inch liner
and we ¢id some perforating and that is all discussed there and
the gross perforated interval is from 4,680 to 4,736. We gave
a treétment of four tﬁousandiacid and it did pump on {nitial
potential as a xesult of the workover seventy ona barrels‘of
oil per day; but four barrels of water, pumplng twelve fifty
four inch strokes per winute,

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 anad tﬁis well is
accounting for most 6f{the Qater on the lease., It has gone
down. BAs 1 say, the area office ie loOking‘at working this
over, ﬁracing it, brﬁnging the production up.

Going to the No. 3 well on Page 9, that is a twin
to 8. That is the>s§cond log ovef from your léft. This well
commenced production in around December, 1938 and it has pro-
duced about féur hﬁ&dreﬂ eighty thousand barrelé of oil; very
little water -- a 1ittle o§er a thousand ~~‘and I have ‘two
productibn tests shdwn forrtﬁis well, On Augqust the 2nd, 1970,

the well pumped seventy barrels of oil per day, about 7/10ths

water. Septembet 1st, it pumped seventy three barrels of oii -

. 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
punmp.

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

The wel;fﬁas originally --- tprning to Page 10 ~-—
the well wac originally drilled to a TD 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 barrels of
oil per day. |

In March, 1949, we installed a pumping unit. Prior




"interval from 4,663 to 4, 763 treated with two hundred gallons
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“to puﬁﬁ it was making about ten barrels a day. After the

punmp 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'f- prior to the

:'workoéer the well pumped twenty one barrels of oil per day.

;thkoéér~procedure is basically the same as all of them so

far discussed. We cleaned out the open hole to4,690; drilled

‘to 4, 786. set a liner to 4,782 and reperforated over a gross

: of acid =~ two thousand gallons of ac1d ~= I am sorry - and

the wgll pumped seventy one barrels of oil per day plus ten’

barreié'of'water per day pumping fourteen forty-four inch

: strokéé per minutes.

Looking at the curve for this well yoﬁ can see the
resul}é of our workover. 1In this well in 1969, which is the
firStéfull year after tpe workover, tne well has gone from
about%%eventeen thousand hp to twenty six thousand, approxi-
mate1§;n~ very little water produced. »

| No. 4 well, which is the last well on tihe lease
and fé a twin to No. 6, which is the third log over on the
cross‘section, commenced preoduction in February, 1939, It
has produced over four hundred eignty thousand barrxels of oil;
very;iittle water. The gas oil ratio has a little over a

thousand to one.

Poulr] -
r




A g b "‘ﬂ; e~
. +

e RPN

T

I

S

Page 138

Our production tests; in August 23, 1970 the well
pumped 76.4 barrels of oil per day, very little water -- .8
barrels per day.

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

| Our sonic measurement floéd level Septemberfdth,

218 barrels over the pump; Setpemﬁer,lOth it was the same
thing, 218 barrels over the pumﬁ.

The original TD on the well was 4,710. It is com-

plgtedwdééh ﬁéie”from §:699 t 4,716; ‘No treatment.
The well flowed thirty five barrels of oil per liour

or at the rate of eight hundred forty barrels of oil per day --

P

o water.

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

Again, in 1969, éompleted in January of this yéar,
this is thelast well, we drilled the well deeper, ran a liner.
Prior to our W§rkover program the well pumped twenty one parrels
a day. Again; the workover procedure was drill the weli
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 barrels 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 produdtion 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 barrals per day.

VQ Mr. Zeman, am I to understand that this marked in-
crease in production after your well fell off was due to |
your re~workingnphe wellsrin the manner indicate@? -

A Yes. o
. R
S

Q  How mucii do you estimate &hat it cost to re-work

each one of these wells?

A Well, as I say, in the'ﬁcCalliséér4ieaSe they run
anywhere to twenﬁy eight, twenty nine thousand and we had
trouble with one and she went up over forty two, forty five
thousand.

Wwhat 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 depiete 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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. hize 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.

Q Before you do, isa't. it true that had you known

that Mobil was going to change its application and juat in-

ject into the upper Lovington »r 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 locoked at this,’' -

>a11 the pay is shown in red here on each of the wells. No#,

in Well Ko. 6 we have this all the way down to cil water con-
tact -~- tﬁis includes béth zones, W¥We 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
area and got a weighted average. There are streaks in here
that are considerably higher, but this is a weighted average.

-Tn Nn. 8 we have one hundred fifty seven fee:‘gross,

both sections of net pay at 6.3 percent porosity,.

McCallister 9 had two hundred twenty one feet at
7.3‘percent porosity andg thg McCallister Penh had one hundred
forty nine feet at 5.5 percent porosity.

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

aach of these well logs represents the forty acres that that
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fﬁtﬁre primary in this zone of say ten percent of three hundred
twenty three barrels. This is pointed out by Mobil's tes;i-
mony. They say that I can gét -- you can get half a baxrelL
for every barrel of ptimary on the watefflbod. 1f the primary
in the upper section is eight’hundred thousand barrels, then
half of it would be, for secondary, fout hundred thousand. Add:
that to the three hundred twenty three thousand that I esti-
mated remaining primgry, we have a total volume of séven
hundred thousand barrels. Now -- -

Q Mr. Zeman, since you indicatg<tha§ there gfe seven
hundred thousand bérrels of 0il and primary reserve in the
upper San Andreé, have you peen able to estimate how long it
will be bef§ra YOﬁ feel that you will depleﬁérﬁhe lower San
Andres and then begin to selectively perforate the upper San
Anéres?

‘A 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 sﬁarted 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 ycars to produce it from this lower section.

Q 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*i? possible,
I mean, I am going to let.this thiﬁg ridé at say the current
ratevfor at least a couple of yeats. ‘Hopefully we @ight'be
able to bring No. 2 up if we work it over. |

Q Then am I to cénclude that Marathon will not be inr

a position to begin to deplete its primary reserves in the

-upper ‘5an Andres for at least fifteen years?

A At least,

o How, do you have anvthing else to ofler concerning
Exhibit No. 2? |

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

I would like to go to Exhibit No.iﬁ.

Q Referring to Exhibit 4. wou1d you‘fleasé 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 Beté. We have the upper San Andres, we have thae top of
the Lovington Sand, we have the base of the Lovington Sand
and I have tried to correlate here the top of the loﬁer massive

porosity. I realize that it deteriorates as you go North from

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

‘Let's yo to No. 58. 1I'd like to read stuff @n 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 hundréd
twenty sacks, Production was from an open hole intgrvél fr;m?

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 ﬁarrelsé

of 0il -- no water. They re-completed in the Glorietté in §~~~'

November, 1963.
Now, if you look at the caliper log you can éee~parﬁ':
of the hple. The 1ar§e hole goes to the right. |
Géigg to the second well, 36, this well was origin- %
ally completed July the 9th, 1959. It was drilled to 5 total ?
depth of 4,590. Casing was set at 4,220 with two hundfed ten f
sacks and produced open hole from 4,220 to 4,590. Original A
completion in both these two wells I discussed was justzin
the upper San Andres. They didn't have any treatment #isted
and the well flowed three hundred soventy six barrels of oil’
per day. I am getting my data from scalp tickets. |
In 1962, the well was drilled deeper andvcompleted

as a Blinebry San Andres dual. According to the 8calp 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 iive hundred acid, twenty

thousand sand frac and pumped six barrels of oil, forty barrels

of water. This was in the lower massive porosity.

well No. 13 is the well they plan to use for an
injection well, as I understand it-ﬂéw, 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
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 tﬁis weil with three handte&'tééiig%
guarts of nitro from 4,390 to 4,550 and if youi100k‘at those:
depths on thatAlqg and you look at the caliper you cﬁh'seéb
the enlarged hole. We cannot uée these logs fbr‘porosity
determination because it is a sbnic and it is susceptible
to cycle akiﬁping 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 ove* 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‘fh11_¢f water.

‘Q Mr, Zeman, you may recall Mr. Kellahin'‘s question

of Mr. Kelly raegarding 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 injgctionAof water into the ﬁpﬁer San Andres you couldn't
assﬁfe it wouié not also fall into the lower San Andres.

A That is right. If they ran the liner, if they ran
the casing or a linéx to complete their Blinebry, I am sure
I don't know how high their cement is in this well and if

they éot a pretty enlatged hole in the upper section, I don't

know if you get a real good cement job around your casing and

if yoﬁ are going to have to perforate 13 ir 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, Qould 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 ls a deep test and then

he is .tying back and terminéting 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 way across.

You can see the massive section at the bottom. I'd like to
discuss each of the individual wells.

No. 27, which I presume will be their producer in
that 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"ahd if you look at the c#lipet log on that well it
looks like they shot right above the San Andres and got the
lower Grayburg and agéin your soniéilog is chattefing all over
the place. You can't analyze any poroéity there.

In 1962 they drilled deep to the Blinebry and this
was the discovery well in the Vacuum Blinebry Field. They
perforated, they dualed with the Blinebry and the San Andres
perforations were from 4,743 to 4,811 which was in the lower
massive at the time and that well potenti=1 2ftsr ixeatment,
was twenfy féur barrels of oil per day and forty barrels of
water. |

Gning 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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“diilled, 4,750. As I understood it, this well had junk in a

hole and that is why I used a ﬁwin dual Well 99,

Referring to 25 agéin, 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 ttaaﬁmant and the well flowed éne
hundred forty barrels of oil per aay.

In the September lst, 1970 issue of the Oil Reports

Mobil submitted appiication to drill their Bridges State No.

25 by setting a whipstock and drilling asround the junk in the
hole to the old TD of 4,750.
Again, if they drilled it down to 4,750 they would

' , S -
have penetrated the lower mussive porosity in which we are

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

¢ Mr, geman, is it your opinion that had they not

i

chéhqéd ;ﬁeir &iﬁds ané p¥6ceéded with the project we tanouyunt

they were up to this morniﬁg, that they would probably'have an

nil well if’they did whipstock and take No. 25 back to 4,7502
A I think they have 8 good possibility.

I have tried to show the continuity of the upper
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going to inject in the upper San Andrés, before ;his morning?
A  No,-Sir. I never had any contact with Mobil on any
part of this hearing. |
MR, LQPﬁz} Mr. Examiner, or if the Commission please,
I would like to offer Marathon's exhibits 1 through 6 into
gvidenca. However, I would also indulge the cOﬁmiéﬁion's
permission to have Mr. Zeman quify the last page on Exhibit
No. 2 to reflect his rapid calcﬁlations as‘to‘tﬂe feserves,

the f1gures that would be self evi&eqt tegarding the reserves

in §h¢ upper San Andres.

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

MR, LOPEZ: Right. Where the calculations 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 iﬁ;the upper ‘San
Andres and then taking one half of the average porosity hé
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
original exhibit. _

MR. PORTER: Are there any objections to the admission
of ;hese exhibits with the corrections being made in Exhibit

No. 27
The exhibits will be admitted into evidence.
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#le 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 alphabeéical parts.
%x T t; : MR, PORTER: Alright. Would you like to haﬁe these
;  ?Z£% | | exhibita to make these changes and corrections on our copies of
o Exhibit 2?

TﬁE WITNESS: = Alright. IAwill make those corrections
léter this afternooﬁ and return ihem to you.

MR. LOPEZ: That concludes our case.

:Eﬁ;f§6fTER; Mr. Sperling, dd»you have some questions?

MR. SPERLING: 1 have some on cross examination.

CROSS-EXAMINATION

BY MR. SPERLING:

0 Mr. Zeman, it is evident from the exhibits that you

have intrcduced here and discussed that you concur' in Mobil's

opinion that there are two zones of porosity within what is

% & deéignéted as the San aAndres formation?
l s
y.¥ Oh, ves,
o {3 -
ﬂ'L Q And you apparently concur in the conclusion that

the two zones of porosity are separated by the Lovington Sand,

,,.
g hotn

is that correct?

g

A That is right.

Q Wwhat is the character of the rock other than the

e
-~

L g

]
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Lovinéton Sand which separates the“twohporosity intervals?
'A ‘lhat is the character of the r&ék?
b Yes. What is the nature of it -- is it Dolomite?
A well, there is streaks of probably shaliness in the
Doloﬁite. I have tfied»to show what I think is the porosity.
iQ Do you considér this interval inciuﬁing the'LovingtOA

Sand ‘to be impervious?

‘A B ! 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 --

fA "I think that the Lovington sand will probably be

'tighE and be a seal.

Q How do you reach the conclusion that with your
; .

Maraihon wells having been re-completed Qith liners so that
the apper San Andres is isolated from the lower San Andres
that?injection of water into the upper San Andres is going to
affe;t the upper San Andres in the vicinity of your wells?

A Well, I believe that there is all kinds of production

stifi open hole. We are one of tie few people that have liners

in the wells. There is all kind of production offsetting this

it

[7;

to the South and East that are producing from both zZoaes, 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‘goo& many years and it will
probably be lower pressure than the water vou are going to

inject and you are going to have a gradieht from ﬁigh to low

and you are going tb have movement from high,tO'léw.

Q Have you made any investigation to?subséantiaté

~ 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 tesiihqny you

did not mean to imply that injection of water into the upper

San Andres at this time éhat.your wells, as compléte as they
are, wodld,adversely affect your lower San Andtesjproduc;ion,
would it?

A No, but --

Q You didn't mean to imply that, did you?.

A No, no. I am implying that at some latérvdateiwhqn;wé4
go up in an orderly manner to deplete this réservéir 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 What do you lase 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 Andreé

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 duriﬂg that interval in tiﬁé; 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? :>1, o

A  If you put this water in, you are going to be -- if

l‘ybu”66ﬁ6éiﬁ'Eﬁiéﬁiﬁjéétion, 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 xight‘to recover by second&ry
methods the upper San Andres production underlying its acre—-
age to the West and North?
A If they can do it without adversely affecting us.

MR. SPERLING: That is all.

MR. PORTER: Anyone elsc have a question of the

. withess?

-

CROSS~EXAMINATION
BY MR, MNCADAMS:
Q I was looking at this «ross 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 cSll the lower massive
porosity. How, in the iog of the McCallister State-No. 6
well you show this jower porosity colored in red..

A Yes.

Q »And you show other portious of this porosity extend-
ing on up ﬁo almost the base of the Lovington Sand.

A Yes. |

Q ﬁow, move back over to the McCallister State No: 8
just to thakieft of that cross scction.

A Yes.

"Q  Now, you show these red porcsity 2ones going almost
up and touching the base of the Lovington Sand, is that right?
A Yes.
T‘Q | Is;there communication,‘vertical communication between
those portions? |
| A Communication between the upper sets here?
Q Wwhere you show the red markings at the base of the
Lovington Wwell No. 82
A I think we'd have to go up and perforate to get it.
Q I am not taiking about that. I < £alkinag about in
your opinion is’there»vertical communication between those two?
A Between the -==

Q Between that portion of porosity you show at the base

of the Lovington down to the -~
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A I don't khow.ir
Q O. K., in Well 25 of Mobil's, on cross section cC
?rime, at what interval did they shoot that well with nitro?

A In 25?2 |

Q Yes,

A ‘n They didn't. They didn't treat that with nitro.
They didn' t, that is, not as far as the scalp t;cket 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 nztro -~ what is the lowest depth at whlch that
explosion occurred or the hole is lccated orx shown, On the
caliper 1eg?

A On which weli?

Q The ones that you are familiar with?

A Well, the only ones that I am really famiiiar with
arxe 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 ldwer' Grayburg., Now, going on to cross section

BB prime, the bottom section shot in No. 27 -- I am sorry --
58, rather, was 4,600 feet. Although the original completion
in No. 36 showéd 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

about 4,520, approxi-

know, but the bottom of the hole there is

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:

" Mr. Zeman, did I understand ¥y

Q ou 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 ‘there and I think it is down to about seven == I think
the pressure was originally a little over sixteen hundred

nundred fifty to seven

d it is down anywnére Lrom

pounds an six
hundred pounds ang some of the flowing wells to the South,

some of our flowing wells to the South, this Lovington Sand

comes one. This starts

deteriorates and the whole formation be

deteriorating to the South about a mile and a half south of

i
L
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our 1eas§, The Qﬁole reser#oir becomes one.

Q You couldn't give ué an estimate, though, of the
pressure at your No. 4 well?

A No, Sir. I think our No. 1l well a couple years ago
was seven hundred»fifteeh 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 affecté&iby

a bottom hole injection pressure of approximately thirty eight

" hundred pounds? . : B

A 6h, yes; Oﬁ,-yes.

Q And the fact that anroffsetting well to the West
was being prdducéé;/wouid €§§Efprevent>water encroachment to
your Ho. 4 well?

A 1'a ratﬁer, if’you would, leave that to Mr. Paxon. .
He is our waterfi;od expert and he will testify after me.

MR. KALLAHIN: Thank you. That:is all. |
MR. PORTER: Any further questions?

RE~DIRECT EXAMINATION

' BY MR. LOTEZ:

Q Referring to Mobil's Exnibit No. 8, I believe -~

perhaps it is later on ~- the isopach map --
A Yes.
Q (Continuing) -- are the indications on that iscpach
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map concerning Méiatbon‘s acreage correct?
A This is 6. They have eight feet of upper poroéiéy
for the No. 6 well and I come up Qith seventy five. They

have thirty five, I believe, for 8 and I have fiftyﬂfivef

9, they have fifty five and I havé‘sixty five. 1In No.l thei

don't have anything listed. So far as I am concerned I hﬁv@

forty nine and then the fifty line goes through 1, so -

MR. LOPEZ: Fine. No more questions.

RE-CROSS EXAMINATION

BY MR, SPERLING:

Q That prompts one more fér ma.' You testified pr§~?
viously that your cut offkpqtqgﬁﬁgiﬁor the purposes of yoﬁgg
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 He stated that. Yes, Sir,

4] Jell, you stated that yours was 3%?

sk Xcs.

Q Do you have any reason to question it?

A Question the 5 or the 3?

Q Either.

‘A No.

Q Could that account for some of the variations tﬁat
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_,you‘have just pointed out?
A Not too much, X dgg't think, because you have a

sharp break and if you have a sharp break on that thing, it

32 4 .

pops out there pretty fast and you are not going to lose too
é< - much, if you look on the colored AA Section, Exhibit 3.
3 MR. SPERLING: That is all.

MR. PORTER: Any further questions?

e record) B : T —

- (Whereupon there‘was a dikcusgion off the record.)
MR. PORTER: We will adjourn, We will recess the
fhearing until 8:30 in the morning. We'a like to get starﬁed, 
as early as possible and conclude the hearing.

(Whetsupbn the hearing was adjourned.)

N
b

&
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STATE OF NEW MEXICO )

: )
COUNTY OF BERNALILLO )

I, Peter A. Lumia, Certified Shorthand Reporter, in

and for the Countykpf Bernalillo, State of New Mexico, do

hereby certify that the foregoing and attached transcript 6f

hearing before the New Mexico 0il COnServatipn Commission fa

1was reported by we; and that the same is a true nnd correct

record of the said proceedxng, to the best of my knowledge,‘

akill and ability.

S A T

Peter A, -Lm;a. C S R.
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