CASE 20851: Application of SHELL
for a waterflood project on its -
EAST PEARL QUEEN UNIY.
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BEFORE THE
OIL CCNSERVATION COMMISSION
Santa Fe, New Mexico
July 24, 1963

EXAMINER HEARING
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IN THE MATTER OF:
{Continued from July 10, 1963 examiner hearing)

agreement, lLea County, New Mexico. Applicant,
in the above-styled cause, seeks approval of the
East Pearl-Queen Unit Area comprising 2440 acres
of State and Fee lands in Township 19 South,
Range 35 East, Lea County, New Mexico.

CASE_2850
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IN THE MATTER CF:
(Continued from July 10, 1963 examiner hearing
and readvertised) /
Applicaticn of Shell Oil Company for a water{’

flood project, Leoa County, New Mexico. i
Applicant, in the above-styled cause, seeks
authority to institute a waterflood project \
on its East Pearl Queen Unit by the injection
of water into the Quean formation through 31
wells in Sections 15, 21, 22, 26, 27, 28, 34,
and 38, Township 19 South, Range 35 East, Lea
Countyv. New Mexico.
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CASE 2851
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BEFORE: Daniel S, Nutter, Examiner

TRANSCRIPT OF HEARING

MR. NUTTER: We will call Case 2850.

NMR. DURRETT: Application of Shell Oil Company for a
unit agreement, Lea County, New Mexico.

MR. MORRIS: Off the record.

(Whereupnn, a discussion off the racord was held.)

MR, NUTTER: 1s there objection to consclidation of

L _Casas 28%) and 28527 1he €asSes Wljl D€ CONSULIUGLEU ailu_LuiliLiiiusy)
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for an hour and a half.

L R R B R

AFTERNOON SESSION

MR. NUTTER: The hearing will come to order, please,.
We'll now call Cases 2850 and 2851, which have been consolidated
for hearing.
(Whereupon, Applicant's Exhibits
Nos, through 6-EE marked for
identification.)
MR. MCRRIS: Mr. Examiner, I am Richard Morris of
Seth, Montgomery, Federici and Andrews, Santa Fe, appearing on
behalf of the applicant, Shell Oil Company, in these two cases.
We will have one witness, Mr, George Carnahan, and 1 ask that
he be sworn at this time,

{(Witness sworn.)

GEORGE G. CARNAHAN

-

ed 2¢ 2 witness,

Y
<
[
=)
Fa)

call i bean first duly sworn on oath, testi-
fied as follows:
DIRECT EXAMINATION

BY MR. MORRIS:

Q Please state your name and position.

A George G, Carnahan, Senior Reservoir Engineer, Shell
0il Company, Roswell, New Mexico,

Q Have you previously testified before the New Mexico
0il Conservation Commission or one of its examiners? -

A No, I haven't.

N
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Q Then would you priefly outline yocur education and
professional experience in the oil business?
- A I have a Bachelor's and Master's Degree in Petroleum

Engineering from the University of Oklahoma; had five and @ half
years experience as productiod engineer and in reservoir engineer-

ing in West Texas and New Nexico.

FARMINGTON, M. M
PHONE 323.1182

, Inc.

- Q Are you familiar with Shall's application in Cases
€3]
‘ Eﬁ 2850 and 28517
-
o A Yes, 1 am.
=3
v Q pDid you do most of the reservoir engineering work in
&)
- EE connection with the waterflood project that $s the subject of
EE fé this hearing?
L)
8 L A Yes, 1 did.
= ;%
5~ MR. MORRIS: Mr. Examiner, 3T the wiinccs? qualifica-
A~
— . « a_nNn
= tions acceptabiey
e
'§ un  NUTTER: Yes, sir, they are. i
ES Q (By Mr. NMorris) Referring to what has beer marked as
Eg Exhibit No. 1 in this case, MT. Carna“an, would you point out the
ot -
< ;. pertinent data on that exhibit?
= e )
. Qs A Exhibit No. 1 is a plat which outlines the proposed
- ég East Pearl Qusshn Unit, which comprises 2440 acres of State and Fee
eI
it .
lands, Township 1¢ South, Range 3% East, Lea Ccunty, New Mexico.

Injection wells are color coded red and green, and they will be
sub ject to later testimony. All wells within a two mile radius of

.1

the proposed injection wells are located and jdentified as to

@
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producing formation. Also indicated are lessees within a two
mile radius.

- Q Ve will come back to Exhikbit 1 a little bit later, Mr.
Carnahan, but would you refer to what has been marked as Exhibit
No, 2, the unit agreement for the East Pearl Queen Pool? Referrinfp

to that agreement, what are the unitized formaticns covered by

FARMINGTON, N, M
PHONE 325.1132

that unit agreement?

A As defined by the unit agreement, Section 1, subpara-
graph 2, page 2, the united formation is that certain stratiqraph-
ical interval underlying the unit area, extending from the top of

the Queen formation to a depth of 50 feet below the base of Zone 4

of the Queen formation,

:

i1 would 1iKke to dsfine a little more clearly exactly

PHONI: 9133-3971

SANTA FU,

the meaning of Zone 4 as mentioned. Shell has divided the produc-

r

teTvel underiying ths unit area into four main

i3]

zones, and two subzones, which have been designated Zones 1, 2 A
and B, 3 A, B, and 4, the lowestmost zone being Zone 4. The
correlation of these zones will be discussed later.

MR. NUTTER: Are all of those zones in the Queen?

DEARNLEY-MEIER REPORTING SERVICE, Inc.

A They're all in the Gueen.

243.6691

MR, NUTTER: So in effect you have all of these zones

ALBUGUERQUE, N, M.

PHONE

defined as unitized zones from the top of the Queen below the base
of Zone 4; the base of Zone 4 would include all of them?

A Would include all tne Queen sand zones.

®

i
I . Q (By Mr. Morris) This classification or zones is Chell's
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classification; that may ovr may not be reccaonized by other opera-
tors in the area?

A That is exactly right,

Q "Does the unit agreement recognize and provide for the
vaterflood project to be conducted in the unit area?

A Yes, it does provide for the waterflood to be operated
within the unit area,and the participation in this project is based
on a split formula; phase one being the expected remaining pri-
mary productien; phase two being the anticipated secondary produc-
tion.

Q Does the agreement contain the standard provisions

with respect to subsequent joinder that are found in other unit

aqreements?
A Yes, it dees provide for subseauent joinder to the unit)
Q Does the agreement contain provisions making the opera-

tion of the unit and then, of course, necessarily, the waterflood

project subject to regulation by the Oil Conservation Commission?
A Yes, Section 1%, subparagraph l,.paqe 14, so provides.
Q Who are the working interest owners within this unit
area?
A Shell currently owns a 100 percent working interest and

approximately 82 percent or 2,000 acres., The remaining acreage,
being 440 acres, is operated currently by Gulf Oil Corporation,
Mid Texas Gas and Cil Corporation, Collier Drilling Company, J. D.

Sanford, E. G. Colton, and the Cabot Corporation, Shell Oil

®
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Company is designated the unit operator in the unit operating
agreement,

Q Of these working interest owners that you have men-
tioned, how many have comnitted their acreage to the unit agree-
ment?

A To date, acreage-wise, 23 percent have committed to
the unit, To break this down, of the State lands involved, 89
percent of the working interest in State lands have committed to
the unit, and 97 percent of the working interest in Fee lands
have committed to the unit. Tract-wise, there being 29 tracts,
90 percent of the working intereat in 90 percent of the tracts
have committed. The breakdown of this, 86 percent of the Sta“
land tracts have committed to the unit and $3 percent of the Fee

land tracts have committed to the unit.

Q What part of the total acrsags iz State-owned?

A 46 percent, or 1120 acres, are State lands.

Q@ - Has this unit agreement been submitted to the State
Land Office? |

A Yes, it has, and tentative approval has been given.

u Now, 456 percent of the acreaqe is State acreage., that

would make 54 percent of the acreage Fee acreage, right?

A That is correct.
Q What is ths status of the approval of this unit agree-
msnit by the royslty interacte and nverridina rovaliy interests in

the Fee acreage?

®
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A fhere are two of the 14 State tracts have overriding
royalty interest against them, All of these interests have
either signed or have indicated that they will sign as to these
two tracts.

Q i believe the only thing we have left out on that point
is the status of the overriding royalty interest on the LState
acreage. Have we covered that?

A Yes., I said there were two of them.

] Going back to Exhibit No. 1 for a moment, would you
give the basis for the unit outline as it is shown on that exhibit}

A Yes, Shell initiated an action by calling tcgether
ail Pearl Gueen Field operators in June, 1962 to discuss the
feasibility of secondary recovery operations for the Field. A§

a result of this meeting, the rield was tentatively divided into

2]
»

i

four 2reas of study, the first area, the east area, bein marily

4}
T

(&
tn
m

in Sections 21, 22, 27, 28, and 34, Township 19 South, 3

e+
=T

e

the west area being Sections 28, 29, 30, 31, 32, and 33 in
Township 19 South, 35 East; the south area being Sections 3,
4, 9, and 10, Township 20 South, Range 35 East; and the fourth
area, the northeast area, being Sections 23 and 24, Township 19
Scuth, Range 35 East.

The reascn for the division of the field was that since
both Shell and Gulf desire to continue operations in the field,

the acreage comprising the east and west areas were divided along

~nerational lines, The south area, which comprised acreage at
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that tima and currently under step-out development, with most
wells being top allowable, The northeast area was also under
development, with production being from two lower sand zones,
approximately 100 feet below the base of Zone 4, which have nof
been found to be productive in the other areas of the field.

As a tesult of this meeting, Shell preparaed a study
of the east area, now designated the East Unit, recommending the
immediate initiation of waterflood operations, The East Unit,
as outlined in the Exhibit 1, takes in all wells in the East
Half of the field, including the northeast arsa, which preduce
from the proposed unitized interval., I might add one thing;
I think that I covered it here, but I would like to bring it out,
that in the subdivision in tﬁese various areas, one of the prinary
Téasons for so deing, in =falticsn to what T discussed, was that
the east and west areas were in the later stages of depletion

-
and wers ra

idly annroachina stripper production.

1

r

Both the south area and the northeast area, like I
mentioned, were currently being developed, and a majority of the
wells>were top allowable; and it was felt that in order to successp
fully unitize this area and be able to proceed rapidly with a
waterflood project, that it wculd be necessary to include these
areas so that we might proceed on to waterflood the area which
- was seriously depleted.

Q Do you have a cross section showing what you have

previously referred to as the unitizeo 1nterval, veiny wiess Z;:::l

®
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l, 2, 3, and 4 of the Queen, and also showing the relationship
of those zones to one another?

A Yes, Exhibit No., 3, which is entitled East Pearl Queen
Unit Waterfleocod Study, I would like to refer to figure 13 towards
the back part of the book, about a third of the way through, which
is entitled Index to Cross Sections, East Pearl Queen Unit, I
would in particular like to refer to Cross Section C~C', which
you will notice there is a north-south cross section; then refer
on to fiqure 16 which is C-C' cross section,

MR. MCRRIS: I might state, Mr. Examiner, we are going
to be referring to various figures in this exhibit from time to
time, and will be presenting the whole thing as an exhibit insofar
as it's pertinent to Mr, Carnahan's testimony.

Q (By Mr. Morris) Go ahead.

A This fiqure No, 1€, Cross Ssction C-C* shows the corre-
lation of the top of the Queen through ths four main zones and the
two sub-zones that 1 previously mentioned. Also shown on the crosk
section is Zone 5, which is not to be included, or is not included
in the unitized formation. This Zone $ is one of the two lower
productive sand intervals which is productive in the northeast
portion of the field. These zones, Zones } thrcugh 4, can be
correlated throughout the field; hcwevér. in some are2< the sand

development is not of reservoir quality.

To specifically outline the unitized formation. as

]

previocusliy meniioadl, ih2 *on of +he Cneen is the top interva’

&
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and 50 feet below ﬁhe base of Zone 4 is the base of the unitized
interval.

Q This cross sectinn also contains the well that i§ the
key well mentioned in the unit agreemant, from which these zones

should ke picked, is that correct?

[«f]

A Yes. The Trainer Rushing No. 1, which is the third
well from the right, is referred to in subsection 1, paragraph 2,
as peing the reference well for outlining the unitized formation.

Q Could vou give a little move detailed inf{ormation on

the characteristics of Zones 1, 2, 3, and 4, by refarence to other

I

figures within this Exhibit+ 372

A Yes, DBrietly, before I refer to the exhibit, I would
like to describe lithologically the character of these sands. In
additicn to being zoned, more or less, the character of the sands
are very similar to ecach other and I will qive 2 brizf description
which should cover them all.

Lithologically, the sand zones are fine-grained qray
dolomitic and anhydritic sandstones Interbedded with tan anhydritid
dolomite anhydrite. The reservuir characteristics, average-wise,
for the four zones and two sub-zones: average permeability, 12
millidarcies: average sovosity, 15.1 percent; connate water
saturation, 35 percent,

These sand zones produce primarily under solution gas
drive, no indication of any'other drive mechanism, Referring to

Exhibit 3 again and in other fioures 2, 3, 4, and 5, these are

®
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structural maps contoured on the top of Zones 1, 2-A, 3-A, and

4, WYater levels are présent in all zones; however, only the

water level in Zone 1 shown on figure 2 and in Zone 4, which

would be fiqure 5, are shown as they occur within the unit area.
The accumulation is controllsd downstructure by these water levels
and upstructure by porosity deterioration where the sands are
cemented and the porosity is below reservoir quality.

Fiqures 6, 7, 8, 9, 10, 11, are quality isopacous maps
on each of the four main sand zones and §ub~zones. These maps
were contoured on a factor of porosity as a percent times the
net feet of pay present in each well in that particular zone.
These fiqures were arrived at from an analysis of the available
logs and core analysis data in the area, It can be sean from
looking at these maps and referring back to ihe structural posi-
tion of thess various zones that as you go upstructure, which
would be to the northeast, these sand zones tend tc deteriorate
where there is no pay present in those zones. Also, the down-
structure guality of these sand zones is limited in the case of
Zones 1 and 4 by the water level which is present in the unit area

Q Mr, Carnahan, these structural maps and iscpace
were originally prepared by you in looking at this portion of the
pool with a view toward waterflooding, is that correct?

A That is right.

G Based on your study, what are your propnsals for water-

flooding in this area?

®
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A

A Referring back to Exhibit 1, which 1s an outline of
the unit area, and referring in particuler to the color coded

- irjection wells, we have established or plen to establish an
80-acre five-spot pattern flood. This pattern has peen det
to be the most efficient pattern, considering the zone character-

istic of this reservoir. A total of 13 injection wells and 28

FARMINGTON, N. M,
PHONE 325.11132

producers are included in this project,

As seen, the injection wells are coloricoded, as I
mentioned, red and green; the green indicating single injection
wells, the red being dual inJectlon wells. To more fully explain
this, I would iike to refer now to Exhibits 4-A and B, which are

dlagrammatic sketches of typical single and dual injection wells

£83.3971

raspoctlively. Coples of these exhivits have been given to the

SANTA FE, M. M
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State Engineer,.

R REPORTING SERVICE, Inc.
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Referring in particular to Exhibit 4-A, diagrammatic
sketch of single injection well, briefly T will discuss what we
plan to do here We plan to inject down plastic-coated tubing
with a packer set above the prospective injection zones, the

casing tubing annulus filled with fresh water inhibited, casing

DEARNLEY-MEIE

ALBUQUERQUE, N, M,

is cemented to the surface and to protect any fresh water zcnes

PHOME 243.66191

that may occur abecve the top of the red beds behind the casing

B is also cemented above all the perforations.

Exhibit No. 4-B is a diagrammatic sketch of a dual

injection well. In this we plan to utllize two strings of plastic-

,_' @
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coated tubina, a dual packer set above Zone 1 and a sinalr packer
set between Znne 1 and the lower “ones, being 2, 3, and 4, which-

ever of those may be open. The casing is again filled with

[

inhibized water. The casing is set such that the cement jc up
behind the pipe above the uppermost perforation. The casing is
cemented te the surface fo protect the fresh water below ‘the red
beds,

[o describe actually why we plan te use this dual in-
jection system, this was set up mainly to floed Zone 1, which is
volumetrically the single largest zone, comprisina 383 percent of
the productive reservoir volume in the East Unit., By so select-
ively injecting into this zone and separating it from injection
intc the iower three zones and sub-zones, we feel like that we can
control tha flood advance and ultimately recover more oil by way
of the waterflood.

Exhibits ©-A and B are casing and cement 'details and
injecticn tubing, packer, and perforations, respectively, on the
proposed injection wells. Copies of these exhibits have also been
given to the State Engineer,

Q I migh® interrupt you there, lLiv. Carnshan,

MR, MORRIS: While we have given copies of Zxhibits 4-A
and B and 5-A and B *o the State Engineer, I think it's only fair
to say we only give 5-B fo you this morning, but the other exhibitk
were furnished some time ago, is that righ%, Mr, Irby?

KR, IR¥BY: Tha*'s correct,

®©
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Q (By Mr. Morris) Excuse me, go ahead.

A Exhibit 5-A {s a casing and cement detail on the 31
injection wells, Listed for both the surface and production cas-
ing is the casing size, the depth at which it is set, the amount
of cement used in cementing the pipe, and the top of the cement.

Exhibit 5-B, which is a detail on the injection tubing,
packers,and perforation for the 31 injection wells. Listed on
this exhibit is, first, the type of injection well, referring
back to the single or dual type which we have previcusly mentioned
and also a breakdown in the case where we have for the upper and
lower injection intervals where they may be present.Here we have
indicated the gross perforated intexrval, the size and the depth
of the tubing, the type and the depth at which the packers are
set for both the upper and the lower injection intervals.

Ffor the dual, where we are using a dual injaction sys-
tem, We are using a retrievable dual packer with hydraulic hold-
down similar to the Baker Model "K"., TFor the single, where we're
only using one packer for one string of tubing, we are using a
hydraulic hold-down in a packer similar to the Baker Model ™R",

To proceed on, Exhibits 6-A through EE are logs on all
of the 31 injection wells, and éctually theret's nething much to

explain on these. They are logs wnich show the interval at which

we are contemplating our waterfloed project on the injection wells

Q Those logs have been submitted to the Commission and
{ axe pecri of the Commiccionte filae?

LY

®
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A That is correct.

Q €til] raeferring tov Exhibit 3, Mr. Carnahan, is there
some information in here showing the production history of the
wells in the proposed unit and waterflood area?

A Yes. Referring, like you said, to Exhibit 3, figure

FARMINGTON, N, M
PHONE 32%.1182

20 -- excuse me -- this fiqure which is found on Exhibit 3, I
might add, is the oill production history with predicted continued

primary and waterflood performance for the East Pearl Queen Unit,

Wa havy
TS ¢
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icated hers the production from the start in January,
1957, plotted through July, 1962.

At that time that was thz amount of production we had
in the time the report was written. From there, based on the

anslysis of the performance of the wells, we have extrapolated

EPORTING SERVICE, Inc.

SANTA FE, N. M.
FHONE 963-3971

DEARNLEY-MEIER E

ALBUQUERQUE, N, M.

S

or predicted the continued primary production which, if zllowed

to continue without 2ny secondary racovery or waterflood operation
should be complete by the early part of 1968, This is indicated
by the dark hashered lines, being the continued or predicted
continued primary. The small hashered lines were a start of
injection indicated at approximately the first of 1964; indicated,
i say, by the small 1i

ght hachered linas ic the nredicted

waterflood performance by utilizing the pattern which we have

PHONE 243.6691

c Now this information shown on this figure 20 was pre-
nared as nart of this report which was dated last November. Is

the information, though, that is shown on figure 20 -- has that
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proved to be correct and by the more recent production history
cf the wells in this unit?

A Yes. The monthly production rates from August, 1962,
through May, 1963, have fallen very closely on the predicted
continued primary performance curve. Actual May production
from the unit area, there was 16,684 barrels, while predicted
production for this month was 17,200 barrels., Cumulative produc-
tion through May, 1963, has been 1,715,903 barrels. The average
per well dajly production for May, 1963, was 10.8 barrels. During
May there were 50 wells producing, two wells shut-in, ur wells
temporarily abandoned, giving a8 total nf 56 wells that have or are
currently producing from the unit area,

I might add that fgo

» Af +hoca B wa
- L WL — -

=

”~ vl o
le are now top

allowable. The per well daily production, as I mentioned, during
May, 1963, at 10.8 barrels, was based strictly on the wells that
actually produced oil during the month. So during May, using

50 wells, based on an extrapolation of the last nine months of

2 ~ 2 o~ A masmmaem o e o
the average per well daily prudUCtAUH, the Curreéent aveérdge raie

Y

is below 10 barrels per day which I feel should classify tre

nroijiect as strimner.
FE RS - Rt o (it

Q Could you amplify a little bit, Mr. Carnahan, on what

vour nlan af naneratinn wanld ha accuming that thae waterflscd
project as you propcse it is approved by the Commission?
A Yes. We plan to start construction of waterflood

installations immediately. We hope that injection can be commenced

&
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(—;t least on 3 1imited basis, during the later part of this yeaT. ‘
| Q Would you nlan to put all of the wells within the
\ project area, all of the injection walle on injection at this time’

A This kind of pboils down to the fact that currently

e

Gulf 01l Corporation is studying the west area wnicn watil probably

ARMINGTON, N. .
PHONE 325-11

assume wWill be designated the West Unit; and their development

r

or their status of their unit is not quite 3as far along 3s OUTh ,
although we hopé 3¢ will be complete sometime around the first of
this year, SO that if they are delafed peyond the time when we're
ready to start injection, which it appears 1ike they will be, we

plan to gtart injection on a limited pasis in the North Half of

the unit which comprises primarily Zone 4.

Referring back to Exhibit No. 3, the quality isopacous

BANT/ FE, N. M.
PHON!; §83.397}

map of Zone 4, wnhich is flqgure 11, you &an cee that Zone 4 1is
' i
restricted to the East Unit, the water level downstructure and \

porosity deterioration to the north. We contemplate initially

starting injection in the wells in the area compéisinq approxi—
mately 1,000 acres of the 2440 acres,to inject water into Zone 4
and other zones that may be present in this area in order to start\
our flooding operation; and then we plan to expand it 23S soon 3s

we can be assured of cross line agreements with Gulf in the West

PHONE 243.669)

Unit.

V] n;t 2+ the present time it is your intention, 1s it
not, to put the whole unit on production at the same time. 1T Lues
\?

is possible, taking into account the progress made in the Gulf Uni
e

®
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A That is correct. We would prefer to put the whole
thing on at once, but it's 1like 1 say., subject to timing with
(- the other unit in the ares.
Q Have you made any computations concerning the allowable

(=2 ]

to which you would Pe entitled under Rule 1 of the Commission's

rules, assuming the approval of this project?

I’ARHINGTON N, M
PIHONE 32%-1182

A Yes, Initially we yisualize, shiould we start injection

. Inc.

on a limited pasis, that the project area would include approxi-

et

mately 1,000 acres in Sections 19, 21, 22, 23, 27, and 28. The

allowable fnT this acreage would amount to 1,008 parrels per day,

pased on 24 proration units utilizina the 42-barrel pasic unit

waterflood allowable.

The entire procject ares, including 2400 acres, the

SANTA FE, N. W,
PHONE 9€3.3971

allowable would be based on 99 proration units: utilizina the 42

pasic waterflood allowable would amount to 2478 barrels per day.

IER REPORTING SERVICE

0
4

o] wWhat would 58 +he rate at which you would anticipate
injecting water in this waterflood project?

A Should we continue on the limited area to start with,

we visualize approximately 3,000 parrels peTl day to ke injected

DEARNLEY-MI

ALBUGUERQUE, N, M.

in ten injection wells., The full scale f100d would amount to

tniecting approximately 10,000 parrels through 31 injection wells

PHONE 243.669!

per day, parrels per day. The total watex requirement‘for the

full scale waterflood should amount to approximately 50,000,000

parrels of water, of which 20,000,000 or 40 percent will be make-

®

E
| . l up water. The cther 60 percent will be recycled produced water.
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G What is qoing to be the source of that injected water,
h Mr. Carnahan?
- A Currently we have narrowed our investigation to two

possible sources, being the Capitan Reef located approximately

20 miles southwest of tne pruposed unit ares, and Ogalala fresh

FARMINGTON, N, M
PHONE 3235.1182

S water which is located nearby to the proposed unit, Both these
- 'E: waters are compatible with the Queen water. We intend on utiliz-
. § ing a closed injection system in either case.
é Q Compatibility tests have be:n made on both possible
% sources of water?
% A That is correct.
E :§ Q Do you have some figures to offer that would give the
§ ;g over-all plicture on the benefits to be derived from instituting
i 4 i waterflood in this proposed area?
i é A Yes, Making reference again to Exhibit 3, figure 20,
! Es which is the o0il production history with predicted continued
é primary a_nd waterflood performance, the estimated primary recovery
2 from the unit as estimated and indicated here is 2,192,000 barxels
5:} ‘- of 0il. Combined primary and secondary recovery from the unit
E ;g arca is estimated at 6,780,000 barrels of oil. This amounts to
gg a recovery, additional recovery due to watérflood operations, of
it

an estimated 4,588,000 barrels.
Q From those figures, Mr. Carnahan, it's obvious there's
going to be substantially enhanced recovery by this waterflood

. project and recovery of oil that would not otherwise be recovered,

)

>’
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I think it would be safe to say that ihigt would result in the pre-
vention of waste, is that correct?

- A I would say so, yes.

Q Are correlative rights going to be protected by opera-

ting the flood in the manner which you are proposing?

FARMINGTON, M, ™
FHONE 325.1182

A Yes, QReferring a2gain to Exhibit No. 1, as I've pre-

viously mentioned, we anticipate a cross line agreement with the

*4)
o

Uni

O

Vest Gul i the Gulf Unit, which is to the west of our unitg,
which we anticipate them continuing con with our five-spot flood
pattern. In our discussions with them, we also have some acreage

in that unit -« the unitized interval to the northeast is not

productive, the Zones 1 through 4 are not productive in the

northeast area of the field and to the south. In the south area

PHONE 983.3971

SANTA FE,

these wells do produce from Zones 1 and 2 and 3; 1, 2, and 3.

IER REPORTING SERVICE, Inc.

However, as I mentioned, they have been developed later,

imJ
V

There asppeavs to be a restriction permeability-wise as

we drilled one dry hole in Section 3, and Mr, C, Vi. Trainer arillg

{2,

is Lynam No, 1 and completed as a well offsetting the Mid Texas

State lease., This is the only well which offsets our unit to the

DEARNLEY-MI

ALBUQUERQUE, N, M,

~south. We have anticipated there or discussed with them that they

PHONE 243.6691

are considering forming a waterflood unit and hope that we can

establish a tentative cross line agreement, although it doesn’'t

- ' are qoing to start to be more interested in initiating some type

: ®

. el
' appesr tc be ton severe, sometime in the later part of 1964,
o Those wells are currently now starting to decline, so I think they




PAGE 20

FARMINGYON, N, M,
PHONE 323-.1182

N. M.

PHONI!! 983.3971

SANY FE,

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUEItQUE, N, M.
PHCNE 243.6891

of additional recovery.
Q Do you have anything further that you wish to add to
your testimony in these consolidated cases?
A No, I believe that fairly well covers what I intended
to discuss here,
¥ Now Exhibit 2 was the unit agreement with which you
stated to be familiar, and Exhibit 6 are the logs, Were Exhibits
1, 3, 4, and 5 prepared by you or under yc¢' v direction?
A Yes, those exhibits were prepared by me and under my
direction,
MR, MORRIS: Ve offer Exhibits 1 through 6 into evidenc?.
MR, NUTTER: Applicant's Exhibite 1 thrsugh & will be
Smitted in evidence,
(Whereupon, Applicant's Exhibits
Nos. 1 through 6-EE admitted in
evidence. )
MR. MORRIS: That's all I have at this time.
MR. NUTTER: Doss anyone have any questions of Mr.
Carnahan? Mr. Irby,
CRCSS EXAMINATICN

BY MR. IRBY:

Q Mr, Carnahan, you said that aboﬁt 60 percent of the
water injected would be regcled water?

A Yes, we anticipate that the make-up water or the addi-
tional water which wz will have to procure will amount to approxi-

mately 40 percent of the total water required, which would amount

&




PAGE 23

FARMINGTON, N, M,
PHONIE 325.1182

PMONE 983.: 971

SANTA FL;,

PHONE 243.6591

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUVOUERQUE, N,

to 20,000,000 barrels.

Q The total water requirement is 20,000,000 barrels?

A The total water that we'll have to procure outside in
order to project; the 30,000,000 would be recycled water,

Q I see.

A I might add here that in reference to an earlier case
by Mr., Buckles, in which this 10 to 1 ratio was discussed of injec
tion water requirement to oil recovery, this is very close to
what we have utilized here. We have approximately 50,000,000
barrels of water to be injected, and approximately 5,000,000
barrels of 0il to be recovered secondary-wise,

0 What ic going to be the detarmininog factor in vour

>

) o]
42}
(1]
rh
O
(2]
or

>
D

decision as to whether you use water from the Capitan R
Cgslsla?

A 1'11 have to say that primarily it will be based on
economics as to the feasibility of using one or the other of the
two waters, Like I mentioned, we have studied several possible
sources in this area in which some of them have been tested and
proveéa to be unsatisfactory to supply water for the project. We
nave iried to coordinate our efforts along this line with the
other unit so we could establish a source which would be suffi-

cient for flooding the entire area, and participate, whereby it

would b2 cheaper for everybody concerned to establish one source

Al wataw Fawm +ha b aVa aeman. btols L T N P
< T m vrew v A wMaNwW g, amu o -~

b I
P way A risz A 2y AL LA OWMNT

economics,
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Q Have you any knowledge of the chemical quality of the

vater in the reef?

i A I have an analysis if you weculd care to know what it is
i Q Please,
gg A On the Capitan Reef water, the analysis that we had
g ;é made, the chlorine content, 1470 parts per million.
Y
=~ G Clorine?
=]
&e A Chloride, excuse me, I am sorry,
~
& Q That was how much?
0| A 1470. HCO3, 410 parts per million; COC3, zero; S04,
< ég 2580,
!
H ; ur Lo
$ Q "hat Wwas dlm s M0
z z.g aD Liia o \/UJI
SE e A There was no indication of any,
= §3 _
i Q And the next one?
Eg A SC4, 2580 parts per million. Sodium, 1249; calcium,
Mooy
gg 750; magnesium, 253; no iron; total solids, 7,00%; HoS, 308,
i r: | Q 3057
Eg A 305, yes. No dissolved oxygen.
Eg ‘. MR. MCRRIS: We'd be glad to give you a copy of this,
i3
- A : MR. IRBY: That would be better.
7~ -
[
_ §§ A 1 can give you a copy of this.
aIx
L MR VORRTS . Hnlace VA hauns eama Q|1A§ffnn that von

want tc bring out right now,

Q {By Mr. Irby) The principal components that I find

®

here, that chloride is 1470 and sodium 12407
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MR, NUITER: I believe that was 1400 =~-
A Chlorides, 1470, That's the one we kind of got mixed

up on chlorine.

Q (By Mr. Irby) And the toutzl dissolved solids, 7,0097
A Yes.

| No iron?

A No iron, no oxygen.,

Q No iron, no oxygen, That's good.

MR, IRBY: That's all the questions 1 have. Thank you,

BY MR. NUTTER:

Q You stated that the selection of the water source would
ke a matter of economics. Have you made any preliminary cost

es on what it would cost you to transport this Capitan Reef

o
cr

estima
water from a point 20 miles away’

A A considerable amount. This is one thing that may
weigh heavily on possible use of fresh watar. However, there's a
possibility that we might possibly use this source for maybe some
other floods in the area, such that then the cost per barrel would
naturally be reduced, so this is what we are thinking about.

Q This is what you were talking abouk,attemptinq to coordl
nate your water supply?

A Yes, maybe for these units and some other floods, too.
If it was just for this field, I am sure it wouldn't be economicalj

hut the over-all picture, it might prove to be economical,

Q Have you made any preliminary estimates on what the cosf

®
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miles if you'went for the Qgalala?

would be to bring the Capitan Reef water up here?

A I believe it was somewhere in the neighborhood of
$400,000 plus an operation cost which would be considerably higher
due to the necessity of pumping water; where if we went to Ogalala
which is primarily develcped tc the north of here, we would have
the aid of qravity drainage. Very expen§ive.

Q Is Cgalala water present in this immediate area?

A Yes. Actually, the Ogalzla isn't present in the Pearl
acreage as such, but within @ six-mile radius of the field there
is qgond Ogalala development and unappropriated water,

NR. WUTTER: ¥r, Irby, go ahead.

BY MR. 1IRBY:

Q And you would probably have to pipe your water several

A In either case we would have to pipe it sevéral miles.
Theret's not an adequate source, Wetve tested everything and stud«|
ied everything in the immediate area, and there's no adequate
source to sustain the injection rates which we will require for
the flood operation, |

< I 2L,
Q But if you go £

)

r the reef water, you'll have to pipe
approximately three times as far as the Ogaisls?
A The indication would be, yes, roughly in that magnitude.

Q There isn't sufficient produced oil field brine in the

avrea tn sustain your flood?

A There is production in the Monument area; however, I

&
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beiieva there's some other floods which have other designs on this
water, We have investigated this and feel 1like that we couldn't
depend upon it to ke a source {or the whole unit, kecause some of
these other floods I believe would have first call on it, plus

the fact itte very corrosive and would provide some additional
prcblems which we hope we wouldn®*t have with these other ftwo waters
So combining those two things, wa have more or less eliminated
that as a possiile sovrce, The pipe lining would also require
something in the neighborhood of 12 to 15 miles of pipeline to
come from the distribution system over there, also. So there are
quite a3 few factors which kind of make it really not satisfactory
for our use here,

BY MR. NUTTER:

Q Is there any Devonian water available in this area?

A There is some up north, South Yacuum-Devonian, We have
investigated this also and have an analysis of the water. Current
production up there is not enough to supply our requirements, and
there is some doubt as to whether we conuld depend on it for the
length of %ime when wetrs qoina to be reauiring it; so that if
we used it we would have to supplement i* from some other source,
which would prokably require the building of %wo pipelines, at
least for a portion of the way. So we have more or less discon-
tinued this for our use here.

Q in your opinion, Mr. Carnzhan, what is the source of

b o

water going to be if you can get i:, Ogalals froch water?

b
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A What is the source?
B Q Yes, sir.
- A Well, like I say, I haven't been given an okay on which
~ iy one of the two. I made my recommendations and we have discussed
;é it, but I haven't been given an okay as to which one that I'm
h S §§ qoinq-to have to worry 2bout here,
~ ‘i Q Which appears to be thg most econemical to you?
_ gg A It would appear on the surface that the use of the
EE Ogalala would be, over-all, if you are just discussing the use of
) Eg water tor just this one particular area.
éi Q Mr, Carnahan, I note here on Exhibit No. 9-A that
SE :§ there's quite a variation in the setting depth of the surface pipe
gz g; To what do you attribute that among these wells?
E: i A Well, probably inexperience to start with, and trying
gg to make sure that we protect everything, 1 think some of the -- 1
gg was just trying to lcok, we have & short string of our own here,
Eé a couple, three of them,being Kimberley No. 4, 98 feet, 1 quess
Eg that's what you are referring to?
Eg ‘- Q Yes, sir,
| % s A Allen State No. 3, 96 feet, and P.E. No. 2, 94 feet.
g% Well, those lattexr two wells were driliiled iater on, later in
Ly
2 development; and I would assume that -- I know there's no problem,
as far as I know we were well into the red beds when we set the
pipe. 1t appears like there was quite a bit of pipe wasted, really
- surface pipe was.

B €D\

o
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Q You feel that the short strings have been adeqguate
and some of the longer strings would have been more than adequate?
A Actually just poor economics, Howsver, there may be

L S

some& other individual problems that may have caused them to set

L

that deep for one reason or another,

G The cement on the production string is given as surface
on some of the wells and as a fiqure on others. 1ls that an esti-
mate or ton thatt's taken from a survey, or just what?

A Now I have indicated estimated would be actually esti-
mated based on the volume of cement, utilizing a factor of one
sack of cement per cubic foot. We felt like that was a very con-

servative estimate. Utilizing this would ko

-
“

pte

1i»ins Nasit tAaman
A KLs ke TENg s EEH SR

(

actually we would probably -- we wanted to make sure that these
are conservative estimates,

Now I realize it looks a little strange to say that you
have én estimated at surface, because it ought to be, you ought
to be abie to csee it. most of these were on wells that wére not
operated by Shell and we did not have that information available
to us as to whather they actually saw it or not.

Q But of the total wells here, only a couple of them are
actually survey tops?

A That is right. Those indicated as "S" are survey tops
and there's only one of them, I believe, on the production casinﬁ

—~.eg .

Q I notice on your Exhibit 5-B that in some of these wellfd,

I think most of them are equipped with 5-1/2 inch pipe. There may
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be a few that have 4-1/2 inch pipe. But you are going to use a

rather small tubing diameter, particularly on the dual injection

=2

wells

A Yes, this has posed somewhat of a problem to us. We
initially, before we went into this dual type of injection, we
investigated what we could get in the wells and what requirements
we were going to need for these particular zones, The injection
into each one of the wells is not going to be 150 barrels per zone
or a’total of 300 barrels per well. It is primarily based on the
sand volume into which we are going to be injecting, and therets
only about one or two of them that we're not going to be able to
inject quits the volume which we would like to, basad on the sand
volume. It has actually werked out fairlv convenient,

Q You will be restricted to an amcunt that you desire --

A In a couple of wells, that's right. This is due to
the size of the casing and the size of the tubing that we are
going to be able to put in there. We are going to apprcach the
volumes such as we de?ire, so we consider ourselves lucky that we
didn't have 2-7/8 casing in some of the wells that we want to use
this dual injection,

Q What is the inner diameter of tﬁis tubing that has the
outside diameter of 1.3157

A The inside diameter -- I don't happen to have that figu:

available to me as to what the inner diameter is. We primarily

wanted to list the nutside to show what we could get in the pipe.

&
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Q Get in the pipe?
B A Right.
- Q I notice also, Nir. Carnahan, that up in the north end
iy there you show some net feet of pay in Zone No. 1,that would be
;§ on figure 6, on the C-1 Trainer Signal State lease, the No., 1
g §§ and 2 Wells?
iE
- ~ A Yes.
23 Q Now that Zone No. 1 is not going to be flooded in the
EE north end, however?
g% A That is very truve, The sand volume, we feel, up there
%? is indicated t¢ us to be actually from the log analysis we show
Ei :g 52 feet or a number of 52, which might represent a2 fiqure like
O ue ~
Es %g five fcct of ten vercent porosity,
= Q This is porosity feet?
g§ A Right., It could represent a figure of five feet of pay%
gg ten percent porosity, which will give you 10.5 percent. The log
gé analysie indicated that this was very close to what we considered
Eg a ent-nff, being ten percent porosity. We didn't feel like it
- eg ‘. would warrant the additional equipment to try to inject into one
- Eg ;§ and produce out of the other for this very thin, poorly developed
- g% section in Zone 1. It could very well be,‘althouqh these figures
i were included in the parameter,that the loqs were reading pretty
close, and it could be that 1t was aciuclly not nf nav quality
and vie would be wasting our money trying to inject into it.
Q However, this tract will share cn that parameter right

®
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there?

A Thatt's right. If you figured the amount of oil that

)

would be in there and what could be rscovercd, it would nct pay
out the additional expense, tubing-wise and injection facilities,
to inject into one and produce out of the other., We feel it is
more or less isolated. As you notice, there are several wells tha

have no pay indicated to the side of that.

Q Right, it's an island?

A That's right, and it truly might not be there.
Q But that island will not be flooded?

A That is true, it will not be flooded,

MR. NUTTER: Are there any other questions aof Mr.

Carnahan? Mr. Irby.

BY NMR. IRBY:

Q To qo back to NMr. Nutter's questioning on this depth
of setting of the surface casing, I believe you stated that in
all cases it is set into the red beds. Do you find that the red
beds surface is highly eroded and -- well, not at all uniform in
this area as it is in the northern part?

A That is very true. In fact, actu‘“ly there has been
some fresh water found out here very shallow, between 30 and 590
feet, primarily in the north area of the field, although this has
been tested and we consider this is a possible source of water,
Wo ufilized some of this water to put out a fire on Hooper 1 when

we drilled it, We know that we have water to put out a fire and

—v
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to drill with, but we don't have enough to inject into. The
south end of this field, there doesn't appear to be any fresh

water at all, even this very shallow sand or whatever it may be

beds are very close to the surface.

There is a very limited amount of fresh water, it's
not Ogalala,in the north part of this field, and it appears to be
rather patchy and not too well developei, I den't know if that
answers your question, but I will answer, yes, that the red beds

surface is very irregular,

Q The irregularity of the rad beds might to some degrse
account for the difference in the setting of *“is surface casing?
A That very well could be, just the fact that they didn't

know whether they had aotten to them or not, or they just weren't
there,

«  Can you tell me what the location would be of the well
in the reef that provided you the water analysis?

A Well, of course, now, the Cgalala Reef covers a pretty
good size area.

Q Ogalala?

A Excuse me, you are talking abouf the Capitan Reef.
Well. I still sav. the Capitan Reef covers a verv larae arasa.
As I mentioned, the use of this water would possibly be in conjuncs
tion with the use somewhere else so that the exact location of the

well would be somewhat dependent, to try to centrally locate it,

@
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oh where we might try to use the water, I cannot give you an
exact location, I don't have a lease,

Q I think I can get it this way., This analysis that
you are qoing to send me gives the iocation of the well from which
it was taken?

A I'11 have to check. I don't happen to have that in-
formation; it may be in the report. 1I'll have to glean through
it, I didn't write the report myself, but I am sure they will
certainly know where they got the water from. I will try to
make'it a point to tell you where it came ffcm, if you sc¢ desire,

MR. IRBY: Good, that will take care of it,
MR. NUTTER: Any other questions? Mr. Durrett.

oY MR. DURRETT:

PHONIE ¢.83-39871

SANTA FE M. W,

DEARNLEY-MEIER REPORT.

243.6691

At BUQUERQUE, W, M.

P 4ONE

Q Mr. Carnahan, were you present this morning and did
you hear Mr. Buckles' testimony in a previous waterflood case?

A Yes.

Q Did you hear him testify -- I believe he testified that
in his opinion it was usually more desirable and more feasible
to use salt water in waterflood operations if it was available

in the area, reasonably available.

A I'11 have to agree with him in principle, --
Q I would like to have your opinion on that, it you wili,
A -~ and maybe disagree a little bit, specifically.

I'11 agree with this point that he made, that usually a formation,

a sand formation, has a higher permeability to salt water than it

®




[

MEIER REPORTING SERVICE, Inc.

DEARNLEY

ALBUQUERQUE, N. M
PHONE 243.8691

FARMINGTON, N, ™
PHONE 325-1182

N, M,
PHONI 983.3971

SANTA FK,

PAGE 35

does to fresh water. This is somewhat dependent upon the clay
content of the sand itself. If it's a bentonitic type of saﬁd.
why, you are going to have a vary csericus permeasbliiizy restriction
due to the swelling of the clays, where you may end up where you

can't inject anything. As far as we are concerned in particular

here, we have run injectivity tests using cores selectively through

this are2, using Cgalala, Capitan Reef, and also Monument-San Andr%s

water, We can find very little difference.
We couldn't account for it, maybe in just laboratory

measurement in the actual permeability or the actual restriction

th have, We do not have or anticipate anythina because we

T
v wWg

do not have a bentonitic or clay type sand here. What he's talk-
ing 2bout, he may have -- I'm not familiar with the Langlie-Mattix
Fleld and he may have more of a clay or a shaly problem there; and
in his case it may be that he would definitely want to use salt
water under those circumstances,

But to generally say that you would always want to
uce salt water to inject into a formation, this might be all right
to say but then a8gain, if you've got to pay for it and try to make
any money out of doing it, then you are going to have to base

what you use a little bit on economics. 1t doesn't make much

sense to inject waisr (¢ luse money, and you may be faced with that

if you have to go a long distance to get a particular type cf salt
wzter to inject,

T will agree with him there is a reduction, This has

®

i1




b

PAGE 36

FARMINGTON, N, ™,
PHONE 325.1182

SANTA FK, N. M.
PHONE 983-397)

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERCUK, N. M.
PHONE 233.4.691

been nuted in textbooks for years, that salt water will usually

show a higher permeability to a given sand than fresh water will,
Q Let me ask vou this question in connection with the

costs of the water that you propose to use, Could you give us

some estimate of what you think it!s going to cost you to obtain

field?

>
[/}}

the water you propose to use in th
A It might be a little difficult, actually, when you
speak of cost, and I Eelieve he mentioned a figure for his in the
magnitude of one and a half cent per barrel, this would be a
function of the quantity of water which you are going to use.
Otherwise, if you are taiking about using larage volumes of water,
you can end up processing it at a little cHeaper rate than {if
you are going to have to operate one well to produce a small
amount of water, which he was discussing there. Then the cost per
barrel goes up because maybe he could put a little larqer'pumpinq
unit on and cost him a little bit more money and produce a lot
more water, He is restricted, he only needs so much water., I
can't give you a cost per barrel if that's what you are looking
for, as to what it's going to cost us per barrel to injectl it,

I would say it is going to be considerably less than a
cent and a half a barrel on a field-wide project, which we've
discussed here,that we are contemplating to develop a source
sufficient for all of these units, including the East Unit.

Q At any rate --

A Considerably lower than ona and a half cents.

®©
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Q At any rate, you wouldn't consider it t¢ be more than
one and a half cents?

A Na. T wouldn't.

Q I have one final question, Mr, Carnahan, In your
exhibits or somewhere in our file, do we have the footage descrip+

tion of your proposed injection wells?

A The footage description?

Q Yes, or by unit or some way so we can describe the
wells,

A ¥ell, of course, I have them named over here and locatep
nere,

¢ Locations?

A You mean particular location on each?

Py LV g ~ 5 £
W 1€5, S5C i v

e this apnlication we don't have to

W& 2ppTo
pick it off a map.

A In our application, we have the wells located as to
section and unit; in a letter, I believe.

MR. MORRIS: That's correct, but we don't have it tied

down to the name of the well,

A You mean the numbering system?

Q (By Mr. Durrett) VYes,

A Well, we are in the process right now of deciding which
numbering cystem wé are going td use. 1 think,this is my opinion,

but I think this is what we are going to use. It will be some-

thing in the neighborhood, like the wells located in Section 22;

o
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then starting with the same sequence, by khich we currently
alphabetically number the proration units, we will use the numbers
one through equivalent of letter "P", The well will be designated
fer instance, the Shell Rushing Well No., 2, which is an indicated
injection well, will be designated as 22.2,

VR, NMCRRIS: Mr, Durrett, if you just want the unit
and section of the wells as listed on Exhibit 5, well, I'1ll be
glad to sit down and furnish you a list of the name of each
well and the unit and the section in which it's located.

MR; DURRETT: Thank yosu, Mr.Morris. That will be
completely adequate, I believe. |

MR, NUTTER: Are there any other questions of Mr,
Carnahan? He may be excused.

{(Wiitness excused.)

R. NUTTER: Do you have anything further, Mr. Morris?

MR. MORRIS: I would like to make one brief statement,
In case we could possibly have left any confusion in the record as
to what we intend to do nn putting ths wWells on injection in this
unit srea, if approved, Shell would intend to place all of the
wells on injection as soon as possible. We are not proposind
this as a twn-stage flood in any sense., The testimony given by
Mr. Carnahan concerning the limited flood that might be initiated
in the northern part of this unit would be merely a stop-gap and
very temporary measure to just get this waterflocd project going;

but with the full intention of putting the whole, all of these

©
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injection wells on injection just as soon as possible,

MR, NUTTER: I understand. Mr., Carnahan, one other
question. You mentioned that some of these tracts had not been
committed yet, and you gave 2 breakdown by whether they were StatJ
tracts or Fee tracts and so forth. %Yould vou identify the tracts
that have not been committed?

MR, CARNAHAN: Just one minute here. Of the three
tracts that have not been committed, they amount to 160 acres,
being the Sanford Union State lease, which is an 80-acre lease
located in Section 15,

MR. NUTTER: That has an injection well on it?

MR. CARNAHAN: That has an injection well on 1t. The

Colton Texaco Moran lease, which is located

in Section 22, that
is a Fee 40-acre lease; and the Colton Gulf State lease,which is
located -- the only well located in Section 23, which is a 40-

acre State lease,

MR. NUTTER: And it's not an injection well, it would
be a preducer, right?

MR. CARNAHAN: It is a producer. right,

MR. NUTTER: 3o of all

¥

he acreage which has not veen
committed, you have two tracts with injection wells on them but
it just so happens that each of those tracts is an edge tract
cr an edge injection well?

MR . CARNAHAN: That is-'very rtrue,

MR. NUTTER: -And you don't have any holes in the patters

ﬁ o
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ftself?

NR. CARNAHAN: We are not a bit worried if those don't
come in, Ii's not going to be any detriment anyway to the unit,
as far as we are concerned,

MR. NUTTER: Thank you. Did you have anything further,
Mr. Morris?

MR. MORRIS: That's all 1 have,

MR. NUTTER: Does anyone have anything they wish to offﬁr
in Cases 2850 and 28517 Ve will take the Cases under advicsement.

LR S
STATE OF NEW MEX1CO )
COUNTY OF BERNALILLC g *

I, ADA DEARNLEY, Notary Public in and for the County of
Bernalillo, State of New Mexico, do hereby certify that the fore-
qéinq and attached Transcript of iHearing before the New HMexico
Oil Conservation Commission was reported bty me, and that the same
is a true and correct record of the said proceedings, to the

best of my knowledge, skill, and ability.

WITNESS my Hand and Seal this 25th day of Angust, 1963.

Qe QJZWM

NGTARY PUBLIC

My Commission Expires:

June 19, 1967. T do Nebylly -servify hat the foregding 3o
, € cqgepleta record of the rroceedings in
the Txaniner bearing of Case Ho.. . ... .. ., .

heard—by—Re-—ORh— 18-
................ = e S L

R S — Examiner
lel lexioo‘Dii Conservation ‘Commission
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&g g Applieation of Shell 011 Company for a water- / ) CASE
'S? 2 \ £1o0d p:cject, Lea County. New Mexico. I
- £Y ppplicant, in the apove-st jed cause. neeks )
~ &5 l ! R
= authority b0 institute 2 wataxflood project )
| on its East pearl Queen Unit by the injectiod N
(+ 4 of water inito the Queen formatioch ‘nrouah 29 )
= of e in sections ‘o B gz, 26, 21- 3 and ) \.
= a5, Township 19 South, Range 3° East, Led ) \
= County, New Mexico. ) i
23 ...........................
Eg BEFORE glvis A. Utz gxamineY
& TRANSCRIPT OF HEARING
Ris
=g MR, LTZ: The hearind will come tO order, pleasé: The
— w O
%; f§irst case on the docket wiil ©¢ 2850, Application of Shell 0il
30 ;
e Company for @ unit aqreement, Le3d County, New Mexico: \
NR. DURRETT: 1f the gExaminer please; this case, -
would 1ike to move:that it be c°ntinued until the 24th, the
\ ExamineT Hearing to L& rnald on the 24th. Mr. Dick Morris,
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counsel for the Applicant, has contacted me concerning this case
and they would like to put it on in conjunction with Case 2851,
and there is an error in the ad in that case so they would like
to re-advertise and continue both cases to the 24th,

MR, UTZ: 2850, as well o5 Case 2851, will be continued
to July 24th Examiner Hearing,

* O X %

STATE OF NEW MEXICO )

S
COUNTY OF BERNALILLIO )

I, ADA DEARNLEY, Notary Public in and for the County
of Bernalillo, State of New Mexico, do hereby certify that the
foregoing and attached Transcript of Hearing before the New Mexico
Oil Conservation Commission was reported by me, and that the same
is 3 true and correct vecord of the said proceedings,to the best
of my knowledge, skill, and ability.

WITNESS my Hand and Seal this 16th day of July, 1963,

At DT ea e

{  “NOTARY PUBLIC

June 19, 1967.

T % hefepy aert(ﬁ the fordgoing 1is

& complete resord qt proceeddngq 1

tha Ezazminer h uvutm v.L' {ase Ho. .'_‘...9...l ...... X R
hearc by me 9.6Jf
Few ¥6x100 011 Commery : ut::-e-f——l
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BEFORE EXAMINER NUTTER

EAST PEARL QUEEN UNIT

LEA COUNTY, NEW MEXICO OIL CONSERVATION COMMISSICN
TNJECTYON WELL DETATL Sl L exuimr nO. 5B
“ e LN
INJECTION TUBING, PACKERS, AND PERFORATIONS CASE NO._ 2880 - 78%
Upper Injection Interval Lower Injection Interval
Type Gross Gross
Injection Perforated Tubing Packer Pexforated—- Tubing Packer
Well Interval Size* - Depth Type Depth Interval.. Size* - Depth Type Depth
Sanford-Union State 1 Single Injection into lower interval only, 4862-4870 2.375 - 4800 RS w/HH 4800
Shell-McIntosh B-1 Single Injection into lower interval only. 4£762-4851 2,375 ~ 4700 RS w/HH 4700
Shell-McIntosh ©-3 S‘ngle Injection into lower intervsl only, 4853-4887 1.9 - 4800 Permavent 4800
Shell-Signal Siate 1 Single Injection into lower interval only. 4804-4844 2.375 - 4750 RS w/BH 4750
Shell-Rushing 2 Single Injection into lower interv:l only. 4810-4842 2.375 - 4750 RS w/HH 4750
Colton-Texaco Moran 2 Single Injection into lower intervzl only, 4838-4842 2,375 - 4800 RS w/HH 4800
Collier-State 1 Single Injection into lower intervsl only, 4774-4861 2,375 - 4750 RS w/HH 4750
Shell-Kimberlin 2 Single 4658~ 4860 2.375 -~ 4600 RS w/HH 4600 4808-4856 Commingled Injection
Shell-Kimberlin 4 Single 4657-4658 2,375 -~ 4600 RS w/HH 4600 4772-4846 Commingled Injection
Shell-McIntosh D-1 Dual 4661-4671 1.90 - 4600 RD w/HH 4600 4776-4873 1.90 - 4700 Permanent 4700
Shell-McIntosh E-1 Duial 4743-4749 1.315 - 4700 RD w/HH 4700 4914-4920 2.375 - 4800 Permanent 4800
Sheil-McIntosh C-1 Dual 4700-4704 1,315 « 4650 RD w/HH 4650 4810-4877 2,375 - 475¢C Permanent 4750
Shell-McIntosh C-4 Dual 4691-4703 1.9 - 4650 RD w/HH 4650 4804-4889 1.9 - 475C Permanent 4750
Shell-McIntosh 1 Dual 4656-64670 1.9 - 4600 RD w/HH 4600 4856-4870 1.9 - 480C Permanent 4800
Shell-McIntoch 3 Single 4 4708-4716 2.375 - 4650 RS w/HH 4650 Injection into upper interval only.
Shell-State PB-1 Duzl 467.8-4700 2.375 ~ 4650 RD w/HH 4650 4799-4856  1.315 - 4750 Permanent 4750
Shell-Hooper 2 Dual 4677-4684 1.315 - 4650 RD w/HH 4650 4781-4874 2,375 - 4750 Permanent 4750
Shell-Allen Estate A-1 Single 4701-4706 2.375 - 4650 RS w/HH 4650 4810-4270 Commingled Injection
Shell-Recoxd 1 Dual 4687-4696 1,315 - 4650 RD w/HH 4650 4815-4849 2,375 - 4750 Permanent 4750
Shell-Allen Estate 1 Dusl 4712-4724 1.9 - 4650 RD w/HH 4650 4819-4890 1.9 - 4750 Permanent 4750
Shell-Allen Estate 3 Single Injection into lower interval only, 4880-4885 2,875 - 4870 Tension Set Hookwall
Shell-State PA-2 Dual 4742 2,375 - 4700 RD w/HH 4700 4859-4915 1.315 - 4800 Permanent 4800
Shell-State PD-1 Dual 4750-4756 1.9 - 4700 RD w/HH 4700 - 4879-4965 1.9 - 4800 Permanent 4800
Shell-State ¥D-3 Dual 4762-4768 1.9 - 4700 RD w/HH 4700 4838-4975 1.9 - 4850 Permanent 4850
Shell-State PC-2 Dual £754-4758 1.9 - 4700 RD w/HH 4700 4872-4953 1.9 - 3850 Permanent 4850
Shell-State PE-1 Dual 4738-4745 1.9 - 4700 RD w/HH 4700 4879-4944 1.9 - 4850 Permanent 4850
Shell-State FE-2 Dual 4735-4742 1.315 - 47060 RD w/HH 4700 4859-4893 2,375 - 3800 Permanent 4800
Shell-State FF-1 Dual 47444750 1.9 - 4700 RD w/HH 4700 4896-4958 1.9 - 1800 Permanent 4850
Gulf-State AR-2 Dusi 4786-4788 1.315 - 4750 RD w/HH 4750 4912-4984 1.9 -~ 4850 Permanent 4850
Mid-Tex - Gulf State 1 Dual 4745-4752 1.9 - 4700 RD w/HH 4700 49544967 1.9 - +800 Permanent 4900
Shell.-State PG-1 Dual 4753-4760 1.9 ~ 4700 RD w/HH 4700 4900-4962 1.9 - 3800 Permanent 4850

*Tubing cutside diameter.

RD w/HH - Retrievable dual with hydraulic bclddown similar to Baker Model K.
RS w/HH - Retrievable single with nydraulic holddown similar to Baker Model R,
Permanent - Miillable packer siamilar < Bak-r Model D,
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INTRODUCTION

The Pearl‘Queen Field is located 20 miles southwest of Hebbe in central
Lea County, New Mexico. Presently the field encompasses an areal extent of some
5,600 acres with the production being from a series of Queen sands at an average
depth of approximately 4,800 feet.

The field was discovered in December 1956 with the completion of the
Shell-Hooper No. 1. Development has continued to the present with a total of 1k
completions effected by the end of August 1962. Current drilling activity is
confined to the northeast section of the field where production has been estab-
lished from a new lower Queen sand interval not found to be productive in the main
portion of the Pearl Queen Field.

In June 1962 a meeting of all the Pearl Queen Field Operators was held in

Roswell, New Mexico; to discuss plans for initiating s waterflood project. It was

agreed that in view of the field's advanced stage of depletion an engineering

study should be conducted to determine the feasibility of a waterflood project.
The field operators also recommended that the field be subdivided into three units
(Bast, West, and South) in order to facilitate the engineering study aud subse-
guent operations. Figure 1 is a map of the Pearl Queen Field showing the proposed
unit subdivisions of the field.

The engineering study herein contained was limited to the area comprising
the Bast Pearl Queen Unit. Some core and well control data from wells outside the

East Unit were utilized to complete this study.
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CONCI.USIONS

A waterflood of the main Queen sand interval in the East Pearl Cueen Unit
should provide an economicaelly attractive secondary recovery prcject.

Primary recovery in the East Unit will amount to 2,192,000 stock tank barrels,
or 10.16 per cent of the original oil in place.

Ultimate recovery after waterflood should be approximately 5,780,000 stock
tank barrels, or 31.lL4 per cent of the original oil in place.

o additional 4,588,000
barrels of oil with a profit or $7,300,000 or 802 per cent of a $910,000

capltai invesiment.
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REC IONS
~.
|-
) 1. Take necessary steps to unitize the main Queen sand section in the east half
'y of the Pearl Queen Field as delineated in Figure 1.
T: 2. Initiate a cooperstive 5-spot pattern waterflood with the West Unit as soon
- as unitization is completed.
i; 3. Should unitization of the East Unit precede that of the West Unit, consider
initiating a Zone IV flood using thc samce S-spot pattern zand enlarge o =

b b 3 P Y

fuil-scale flood when & field-wide project can be commenced.
L. Conduct a joint study with the West Unit to find an adequate water supply for

flood operations.




DISCUSSION

Ceclogy

Production in the Pearl Queen Field is from a series of sands in the
Queen (Middle Whitehorse) merber, Guadalupe series of the upper Permian. The
Queen sand interval which is productive throughout the ﬁain part of the Pearl
Field ccmprises approximately 200 feet of gross section. This interval can be
divided into four distinct sands or groups of sands which have been designated
as Zones I through IV. Zones II and III have been further subdivided into A and
B sands. These four zones are considered the main Queen sand interval.

Lithologically, the productive interval is =2 series of fine-grained,
gray, dolomitic and anhydritic sandstones interbedded with tan anhydritic dolo-
mite and anhydrite. Although the various sand zones are correlative over the
entire Pearl Queen Field, porosity development is quite erratic with rapid changes
noted from one well to the next. Deterioration of porosity is primarily due to
cementation.

The main oil accumulation in the Queen sands is controlled by a combina-
tion stratigraphic-structural trap. Trapping is afforded by porosity deterioration
on the north or up-dip edge of a relatively gentle sounthwesterly sloping feature.
Water levels provide the down-dip productive limits. Laterally, the field is
bounded by porosity deterioration to the east and by water levels to the south and
west where the productive sands are structurally low.

The structure of the four main Queen sand zones within the East Unit are
depicted by Figures 2 through 5. The indicated water levels in Zones 1 and IV
were determined from log anzliyses and production test data. A water level of 1064

“h-
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feet subsea provides the down-dip productive limits of Zone I. The Zone IV water
level is indicated at 1125 feet subsea which, as can be seen, coufines the pro-
ductive limits of this zone to within the boundaries of thce East Unit. The waler
levels in Zones II and III are not shown as they do not occur within the bounda-
ries of the East Unit.

The correlative nature of the main Queen sands is shown by wwo cest-west
cross-sections, A-A' and B-B', Figures 1k and 15, and one north-south cross-section,
C-CY, Figure 16. The index to these cross-sections is shown in Figure 13.

As previously mentioned, current davclopment is confined to the northeast
section of the field4wh1ch is to She east of the proposed waterflood unit. In this
area a lower Queen sand (designated Zoae ¥} has tesn proven productive while the
main Qucen cand interval is not of reservoir gquality. Zone V is found approxi-
mately 80-100 feet below Zone IV, which is the lowest Queen zone founc o be pic-
ductive in the main part of the Pearl Queen Field. Within the boundaries of the
East Unit eight wells have penetrated Zone V. Only the Colton-Texaco Moran No. 2
has found Zone V to be productive; however, the Colton~Gulf State No. 1 has good
porosity development indicated by log analysis. The other six wells have elther
condemned Zone V by production test or log analysis. Cross-sectibn A-A', Figure
1%, depicts the Zone V correlation in respect to the main Queen sand interval (Zones
I through IV).

Rescrvoir Characteristics

The four sand zones comprising the main pay interval are considered
separate reservoirs and each is producing under solution gas drive and fluida
expansion.

The average reservoir porosity, as detegmined from log analyses, 1s 15.1
per cent. A cut-off porosity of ten per cent was utilized in determining net pay.
This cub-off poresity was based on an analysis of the statistical capillary

—5-
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presswre and average COrdé pormeaki Ly data presented in Graph 1, Figure 19, and
well completion experience which has indicated conclusively that sands with less
than ten per cent log porosity are non-productive. The indicated average perme:r
ability of a 15.1 per cent porosity rock is 12 md. with the range of average
permeabilities in ten per cent porosity rock and greater being 1 to 140 md.

Core analysis data used in this report were from 14 wells. Capillary
pressure measurements were run on three of these cores, The capillary pressure
data presented in Graph 1, Figure 19, are considered to be a valid representation
of the average capillary properties of the main Queen sand interval.

The average water saturation from log analysis versus porosity is pre-
sented in Graph 2, Figure 19. The _canate water saturation of a 15.1 per cent
porosity rock is indicated to be 35 per cent. This value was used in subsequent
volumetric calculations. The corresponding irreducible water saturation as
indicated by the 62 atm. curve is 2L per cent. This may account for the free water
p. fuction in areas of the field considerably above oil-water contacts.

The mcbile oil factor, expressed as a per cent of the totai oil in place,
is presented in Graph 3, Figure 19. The mobile oil factor represents that portion_
of the total void space occupied by hydrocarbons that actively contnibutes He
production. The mobile oil factors at various porosity values were cbiained by
dividing the percentage of 0-5 atm. pores (recoverable oil) by the corresponding
oil saturations expressed as a per cent, The oil saturations (l - water saturation)
were determined from the water saturation versus porosity plot presented in Graph 2,
Figure 13. I was thuc dcicrmined +hat A8 vper cent of the total oil saturation
contained in the average reservoir rock (15.1% porosity) is wmobile oil and there-
fore considered recoverable. The mobile oil saturation wouid be U4 per cent with
the resulting residual oil saturation after waterflood being 21 per cent. This
residual oil coturation apopears to be in agreement with the range of residual oil

~6-
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saturations measured in the core analyses. A sample calculation of the residual
01l saturation after waterflood is present in Table VII,

Available bottom hole pressure data in the Pearl Queen Field are
limited to surveys run by Shell 0il Company in wells located predominately in the
north-half of the proposed East Unit. The lack of field-wide pressure data is
attributed tc the fact that most wells were pumping completions with the remaining
wells experiencing only a short flowing life. 3hell has run build-up pressure
surveys in 15 welis with six of these wells equipped with offse.t wecll heads to
enable the taking of bottom hole pressure measurements without pulling rods and
pump. Routine pressure surveys have been conducted in these six wells throughout
thelr producing life. An analysis of the availéble pressur: data indicated that
the original veservoir pressure was 1776 psi with the bubble point pressure bheing
approximately 1400 psi at the reservoir temperature of lOOO F. The predicted
reservoir pressure performance of the East Unit, shown in Figure 17, was based on
this analysis utilizing the estimated primary ultimate recovery as indicated from
the production performance history, Figure 20.

A recombined P.V.T. analysis was performed using samples of separstor
iiquid and vepor collected from the Shell-State PF No. 1 in Jenuary 1961. The
separator products were recombined so that the resulting mixture would have a
bdhile point pressure of 1400 psi at 100° F. Differential liberation of the
recombined sample indicated a formation volume factor of 1.170 at the original
reservoir pressure of 1776 psi and 1.180 at the saturation or bubble point pres-
sure of 1400 psi. Figure 18 presents the formation volume factors as determined

from the P.V.T. analysis.
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Determination of Original 0il in Place

The determination of original oil in place was based on volumetric data
obtained from the quality isopachous maps presented in Figures 6 through 11.
Individusl quality isopachous maps were constructed for each of the sand .ones.
coinioured Gl the racior Of per cent porosity multipiied by net
feet of pay as determined from log analyses.

The reservoir pore volune expressed in acre-porosity-feet of net pay was
determined by planimetering each af the six auality isopachons mans. Tahles TT,
III, and IV are tabulations by operator, lease,and zone of the acre-porosity-feet
of net pay presently open to prodﬁction, not open to production but considered
productive in the well bore, and not productive in well bore but considered produc-
tive within lease boundary, respectively. Table V is o summary vavuliavion of total
productive acre-porosity-feet of net pay by operator and lease. Table VI is a
summary tabulétion of acre-porosity-feet by zone.

The total productive reservoir pore volume was determined to be 5,028.99
acre-porosity-feet. Based on the average water saturation of 35 per cent and a
formation volume factor at original conditions of 1.176, the original oil in place
was round to be 21,565,000 stock tank barrels. Table VII presents the volumetric
calculation of the original oil in place,

Determination oif Ulftimate Primary Recovery

The ultimate primary recr.very of the East IInit is estimated to be
2,192,000 barrels of oil or 10.16 per cent cf the original oil in place. This
estimate was based on an exponential or constant percentage decline of future
production to an economic limit of 3,300 barrels of oil per month (55 wells x
60 barrels per month). 0il production history, including predicted performance

by primary depletion, is presented by Graph 20.
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Waterflood Pattern and Injection Plans

A five-spot flood pattern, ss illustrated in Figure 12, 1s recommended
for this project. As can be seen from the quality isopachous maps, Figures 6
through 11, there is considerable variation in the sand quality within the
vidual zones. Also, the sand zones are noh all productive throughout the unit
area with Zone IV being limited to the north area and Zones IL B and IXTI B being
limited primarily to the south area. For these reasons the five-spot is considered
the best pattern (O cohain adeguate areal sweep in all sand zones.

The effective injection of water into more than one sand zone through a
common injection well is considered somewhat of a problem. Due to the relatively
small separations (3-10 feet) between Zones II A through IV, the completion frac-
ture stimudations may not have effectively treated all perforated zones; Initially

z2

ulk of ihe injected water will prefercntially enter those zones which were

the

(22

effectively treated at completion; however, after f£ill up it is anticipated that
the per zone injectivity will more nearly approach original permeability-capacity
relationships,

Dual injection equipment has been provided for 22 of the 31 injection
wells in order to segregate Zone I from the lower sand zcones. Zone I is the most
uniform and continuous sand in the main Queen sand section. Stratigraphically,
it is separated from the lower zones by approximately 100 feet of section com-
prised primarily of dease anhydrite and anhydritic dolomite. Zone I contains 38.46
par cent of the total productive acre-porosity-feet in the East Unit. This zone by
itself would be an attractive flood prospect and will probably contribute more than

4O per cent of the total oil recovered by waterflood. Controlled injection into

Zone I skould provide added assurance of a successful flood.




F——-—l_--———————-

»

e

.

Prediction oi Waterflood Performance

An empirical method of predicting waterflood performance has been used
in this study. Several gnalytical methods were considered; however, all involved

the basic assumption that a series of homogeneons layers cof different permeability,

derived Irom & grouping of core aualysis dats, would vepresent. the average injec-

tion well. Due to the plan of segregated injection and the variations in the
productive areas of the various sand zones, it would be difficult if not impossible
G ate an avers

e et aas s
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ge injection well by this method. It was therefore concluded

that an empirical method, based on the average known performance of many waterfloods,

would yield the most satisfactory performance prediction.
The recoverable oil by waterflocd was determined from a volumetric calcu-

lation assuming that 40 per cent of the mobile o0il in place at the time of flood

. S .33
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/1T, the estimated recoverable
o0il by waterflood is L,952,000 stock tenk barrels. This represents an increase in
recovery due to waterflood operations of 4,588,000 stock tank barrels or approxi-
mately 2.1 times the primary ultimate. The recovery after waterflood will be 31.h4k
per cent of the original oil in place compared with a 10.16 per cent primary
recovery efficiency.

The cumulative water injected at the project economic limit is estimated

to be approximately 50 million barrels or 1.27 pore volumes assuming the injection

[$]
Hy
a

water per harrel of oil produced under waterflood operation. An

injection rate of 300 barrels of water per day per injection well is anticipated

Well. This well is currently disposing of approximately 300 barrels of water per

day into a lower water-bearing Queen sand zone at surface injection pressures of

§

1,800 to 1,900 psi. The total make-up watcr roguired for this project is esitiwmica
to be 15 million barrels or 30 per cent of the total injected water assuming the
recycling of produced water.

...lo-
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Figure 20 illustrates the predicted performance of the Easi Unit water-
flood project. It is estimated that fill-up will require 12 months of injection
predicated on an average injection rate of 283,000 barrels of water per month and
an initial gas saturation of 8.7 per cent. The first oil response should occur
seven menths after the start of injection or at 60 per cent fill-up. The top unit
allowable oil production rate will he 71,500 barrels per month with 2 basiec water-
flood allowable of L2 barrels per day per well. The total project life of 15
vears is based on maintaining an injection rate of 283,000 barrels of water per
month except after fill-up when injection rates wilil ©ve redured for an estimated
one-year period in order ic balance injected and produced fluids.

Water Sources and Reguirements

The in;tial daily water requirement for the East Unit will be 9,300
barrels based on a water injection rate of 300 barrels per day per well and a
total of 31 injection wells. Combined water reguirements for the East and West
Units, which by necessity will have to be operated on a cooperative basis, are
estimated to be approximately 19,000 barrels per day. During the life of ithe
project the reinjection of produced water will reduce the make-up requirements
necessary to maintain constant injection rates.

Since the development of a common source or sources of water for both
units should have certain economic advantages, it is felt that a combined effort
by the East and West Unit operators shouwld be made to find and develop an
adequate water sourcc for flood operations in boilr units.

A cursory eveluation of water scurces in the Pearl area indicatves the

' following possibilities:

1. Shallow Water Sands - The Ogallala (100-200 feet) has been found to

be productive oX fresh water in the volumecs reguired for drilling activity, but
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it is doubtful that the sustained capacity of these sands could provide any more
than a fraction of the total water requirement. The Santa Rosa {900-1300 feet)
has not been tested; however, log cvaluation indicates approximately 200 feet of
sand with & porosity of 6-10 per cent and a water salinity of 2000-~3000 ppm.
Since both C. W. Trainer and Gulf 0il Corporation hold waiter leases in this ares,
it is felt that the Santa Rosa source merits further investigation.

2. Disposal Water From the Vacuum South Devonian Field - The field
operators are presently considering SWD facilities. It is estimated that approxi-
mately 10,000 barrels per day will ultimately be available from the field. Since
this amount would represent only one-half of the total water requirements, it
would have to be supplemented from some other source, The pipe line cost to
transport this water is estimated to be $£0,000.

3. EBunice-Monument-BEumont SWD System - Total flood water reqﬁirements

could be cbtained from this SWD system, P

H

esent and anticipated future sater
disposal in this fieid is in excess of the estimated requirements. At this time
the Eunice-Monument-Eumont SWD System appears‘to be the only adequate source of
water available in the Pearl area. The estimated cost to provide a gathering

line and a pump station to transport 19;000 barrels per day is $220,000. This
source has been used in the economic analysis of waterflooding with the East Unit's
share being approximately 50 per cent or $110,000.

Development Cost

The ultimate waterflood development cost for the East Unit is estimated
to be $910,000. A capital investment of $731,000 will be required to initiate
this project with a subsequent investment of $l79,000 providing high capacity

R Y SV T SO SRR U TR R N 2y A Assvemarisr AP Fha actimotar
Ll VALK CURLMINGIZ U WL 211, Wit DoC el Ghi viddea s g el e ae o coTImeTen

-y —-- iy

development costs using disposal water from the Eunice-Monument-Eumont SWD system
is as follows:

_12-
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Item . Amount
Convert 31 wells to inJection status $269,000
Additional perforating and stimulation (producers & injectors) 70,000
Provide high capscity pumping equipment 179,000
waler Injection Flant 85,00C
Water distribution system 102,000
Tank batteries, gathering and test facilities, LACT 64,000
Water supply line and pump station 110,000
Contingencies 31,000

| Total Invesiment $910 , 000
Economics

The eccnomics of the East Unit waterflood are summarized in Table VIII.
Tables IX and X present profitability analyses. for continued primary depletion

and@ waterflood operation, respectively. The total capital investment for the

waterflood project is estimated to be $910,000 with an initial investment of

$731,000. An additional 4,588,000 barrels of oil should be recovered by water-

flood operations. The net increase in profit is $7,300,000 or 802% of the total

b n"d 4
timatcd tc ke 1.2 years.

UInitizaticon

Unitization of the area included within the boundaries of the proposed
East Uanit shown in Figure 1 will provide the initial step toward field-wide
unitization and the subsequent initiation of full scale waterflood operations.
The unitized interval should include the Queen formation down to the top of Zone
V. 'Since this zone is currently being developed outside the proposed unit
boundary and isn't considered floodable within the unit, the exclusion of Zone V
should facilitate unitization. At the time of wnitization those wells producing
from Zone V which are to be included within the East Unit can be given primary
credit for any anticipated loss in productiocn.

-13-
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TABLE 1
BASIC DATA

o TS

TAST TART ATMIMY TINFTI

Average Porosity (%) . e e e e e
Average Connate Water Saturatlon (%) . ..

* & @ LI ) ® e o o s s e

Range of Average Permeabilities in Productlve Zones (md ) s s s e s

Average Permeability (md.) . .« v e
Original Formation Volume Factor e v e e e

Estimated Formation Volume Factor at Start
Acre-Porosily-Feet of Net Pay . . . . . .
Original Oil-in-Place (MMSIB) e e e e
Mobile 0il Saturation (%). e a e e

01l Saturation After Primary (%) . . . . .
0il Saturation After Waterflood (%). . . .
Ultimate Primary Recovery (MMSTB). . . . .
Primary Recovery Efficiency (%) . . . . .

- . * e o e LI N N L )

. s & w8 s & s e * &

of Water Injection -(1-1-6k)

. . . . " o ® & & e & » -
. LI e s e+ e e & . e . .

. . ) ® e & e o & s s = e 9

Estimated Cumulative Production at Start of Water Injection (MMSTB) .

Waterflood Efficiency (%). e e e

. o . . s * s e 2+ & s & .

Combined Ultimate Recovery - Primary ana Secondary (MMSTB) + « v & «
Increased Recovery Due tc Waterflood (MMSTB) o v « o + ¢ o « « o « & =

Recovery Efficiency After Waterflood (%) .

_15-

- . . s & o s e . s " e e

15.1
35
1-1%0
12
1.176
1.11h
5,02§;99
21.565
Ll

54

21
2.192
10.16
1.828
Lo
6.780
4,588
31. 44



TABLE LI
TABULATION OF ACRE-POROSITY-FEET OF
NET PAY PRESENTLY OPEN TO PRODUCTION
EAST PEARI, QUEEN UNIT

Acre~-Porosity-Feet of Net Pay by Zone

nnmmamm—ﬂ

Unit Totals 1,768.87 529.38 21.29 §75.08 45.30 771.12  4,011.04

-16-

gperagor Lease I IL A IL B IIT A IIT B v Totals
Cabot State G © 82,40 37.51 0 0 0 o 115.51
Collier State 0 0 0 8.81 0 0 8.81
Colton Gulf State 0 0 0 0 0 5.39 5.39
Texaco-Moran o] 0 [¢] 0 0 18.55 18.55
I - Subtotal V) o S ) ) 52_aL 53.9k
" Gulf State AR 34.95 119.58 0 99.55 0 0 254,08
= Mid-Tex Gulf-State 0 0 0 57,30  6.65 0 63.95
Senford Union-State 0 0 o} 11.29 0 55.58 66.87
g Trainer Rushing 0 0 0 22.79 0 55.58 78.37
Signal-State 0 0 0 0 0 127.0 127.09
. = Subtotal 0 0 0 22.79 0 182.67 205. 56
! ta Shell Allen Estate 123.25 12.00 0 101.84 0 0 237.09
Allen Estate A 13.5% 1.69 0 k.72 0 o} 56.99
- Hooper 67.5L  he2.52 0 2h, 70 0 0 134,73
- Kimberlin 16.19 s5L.k0 0 59.78 k.01 16447  295.85
McIntosh 240,61 4,08 0 0 0 52.83 297.52
o McIntosh A 36.07 0 0 21.87 0 78.51 136.45
- McIntosh B 0 6.00 0 37.75 0 119.45 163.20
McIntosh C 314.81 53.71 0 L6.50 0 0 415,02
- McIntosh D 59.26 0 0 33.25 0 61.97 154,48
b McIntosh E 16.79 0 0 18.29 0 0 35.08
ot Record 0 0 0 0] 0 0 0]
- Record A 21,21 3.53 0 43,59 0 0 - 68.33
i State PA 118.93 2.95 2.45 0 0 0 124,33
— State PB 69.17  10.05 0 34,78 0 31.7C 145,70
) Statc PO 130.88 20.14 0.8L4 14,76 13.37 o 190.03
- State PD 154,84  1k2.20 8.00 165.02 0 0 470.06
_ State PE 66.72 0 0 0 21.27 0 87.99
State PF 10h.21 12.00  10.00 31.47 0 0 157.68
State PG 97. 49 0 0 0 0 _0 97. %9
) Subtotal 1,651.52 372.29 21.29 675.34 38.65 508.93 3,268.02
i




IABLE IIT
TABULATION OF ACRE-PORCSITY-FEET OF
] NET PAY NOT OPEN TO_PRODUCTION BUT
CONSIDERED PRODUCTIVE IN- WELL BORE
EAST PEARL, QUEEN UNTT

Acre-Porositv-Feet of Net Pay by Zone

‘] Cperator Lease I It A I1 B III A III B IV Totals
| Cabot State G 0 0 0 0 0 0 0
] Collier State 0 0 0 0 0 0 0
- Colton Guif State 0 0 0 G G S C
o ] Texaco-Moran 0 0 0 0 o] o) 0
Subtotal 0 0 0 0 0 0 0
] Gulf State AR 0 0 33.27 0 0 0 33.27
ro Mid-Tex Gulf-State 55.82 27.77  8.7h4 0 5.7% 0 98.07
I ¥ Sanford Union-State 0 0 0 0 1.17 © 1.17
Trainer Rushing 0 0 G 25.61 s} 0 25.61
] Signal-State  17.11 0 0 33.910 19.49 O 70,51
i o Subtotal 17.11 0 0 59.52 i9.49 © 96,12
S Shell Allen Estate 0 12.00 0 o] 7.73 © 19.73
S Allen Est. (DH) O 0 0 0 0 0 0
Allen Est. A ) 0 0 0 0 ) 0
SR Hooper 0 0 0 46.68 0 0 46.68
o Kimberlin 12.23 0 0 19.83 7-11 © 39.17
[ McIntosh 0 0 G 0 0 0 0
McIntosh A 0 h.53 0 0 0 0 4.53
¢ on McIntcsh B 3.9k 0 0 7.32 0 0 11.26
= McIntosh C 0 k.8 o 26.04  23.36 © 6k.24
McIntosh D 0 k.97 D 25.18 L8 o 34.93
oo McIntosh E 0 o) 0 0 0 0 0
| Cow Record (DH) 18.58 4.39 0 13.13 0 0 36.10
i ;T Record A 0 o o o o 0 0
L, State PA o 10.20 0 21.90 0 0 32.10
_ P State FB C 0 0 0 0 0 0
Co—= State PC o) 0 L.26  18.88 19.28 0 ho,32
, ; State PD 0 37.46 19.81 14.80 24.65 0 96.72
~ P ‘ ~ State PE 0 7-73 0 7. b4 0 0 15.17
LI State PE (DH) 17.60 12.00 3.12 0 0 0 32.72
: State PF 0 12.00 3.60  11.17  15.23 O 42,00
L State PG 0 12.00 3.37 22.81 _1%.13 O 53.31
TS SUDTOTAL 5235 132,22 3h0e 225 1R 117.27 O 570.98
= !
. Unit Totals 125.28 159.89 76.07 294.70 143.67 O 799.61
v DE - 40-Acre Dry Hole Unit
..l’{_.




TABLE IV
TABULATION OF ACRE-POROSITY-FEET OF NET
PAY_NOT FRODUCTIVE IN WELL BORE BUT
CONSIDERED PRODUCTIVE WITHIN LEASE

BOUNDARY

EAST PEARL QUEEN UNIT

Acre-Porosity-Feet of Net Pay by Zone

Operator Lease I IT A Il B IIT A Iii D IV Totals
abot State G 0 0 218 0.59 O 0 2.77
Collier State 1.60 7. 47 0 0 0.02 0 9.09
State (UD) 0.26 0.93 0 3.8k 0.0l 13.54  18.58
Subtotal 1.86 B.io O 3.84 0.03 13.5%  27.67
. Colton Gulf-State 0 0 0 0 0 0 0
' ~  Texaco-Moran o o S 3.71 0 0 3.7
Subtotal 0 0 0 3.TL 0 0 3.7L
Gulf State AR 0 0 15.12 0 2,82 0 17.94
Mid-Tex Gulf-State 0 3.11 2.19 0 0 0 5,30
Sanford Union-State ) 0 0 7.76  1.50 0O 9.26
Trainer Rushing 0 0 0 o 0.28 0 0.38
Signai-5tatc e 0.6 O 0 o 9 C.16
Subtotal 0 0.16 0 0 0.38 0 0.54
‘Shell ~ Allen Est. 0 3.5 0 0 0 0 3.56
Allen Est. (DH) 10.55 0.26 0 9.97 0 0 20.78
Allen Estate A 0 0 o) 0 0 0 0
Allen Rst. A (UD)  L.62 1.53 0 6.3 O 0 12,50
Hooper 0 0 0 0 o 3.30 2.30
Kinberlin 1.h9  13.40 0 0 0.80 o} 15.69
McIntosh 0 ol 0,11 T7.29 1.83 0 13.94
McIntosh A 0 0 0 0 1.40 0 1.%0
McIntosh B 5.15 0.66 0 0 3.33 0 9.1k
McInteosh C 0 0 0 0 2,00 10.58 12.58
- McIntosh D L. h1 1.77 0 0 0.01 2.35 8.54
McIntosh E 0 1.2 0 0 0 0 1.28
Record (DH) 0 0 0 0 0 0 0
Record A 0 0 0 0 0.30 0 70.30
State PA 0 0 2.20 3.32 G.13 o 5.5
State PB 0 10.73 0 0 ¢ 0 10.73
State PC 0 0 0 0 o} 0 0
State PD 11.81 0 0 0 9.45 0 21.26
State PE 0 0 0.06 0 0 0 0.06
State PE (DH) o} 0 0 1.81 2.99 0 4.80
State PF 0 0 ¢ 0 o 0 0
State PG 0 3.46 2.18 0 0 0 5.6
Subtotal 38.03 Ll1.36 4,55 28.7% 22.2h 16.23 151.15
Unit Totals ' 39.89 53.03 oly,ol 4464 26.97 29.77 218.34
DH - 4O-Acre Dry Hole Unit
UD - 40-Acre Undrilled Unit -18-




_ TABLE v
SUMMARY TABULATION OF
PRODUCTIVE_ACRE-PQROSITY~FERT

‘OF NET PAY BY OPERATOR AND LEASE
 EAST PRART QUEEN ONIT

Acre—Porosity'Feet of Net Pay
Open to Not Open to Not Present

Operator Lease Production Produc tion In Well Bore Totals
Cabot State G 119.91 0 2.77 122,68
Collier State ( 8.861 o) 9.09 17.90
State (UD) 0 0 18.58 18.28
Subtotal 8.81 0 27.67 36.
Colton Gulf-State 5.39 0 0 5.39
Texaco-Moran 18.55 0 3.71 22.26
Subtotel 23.94 0 3.71 27.65
Gulf State AR 254,08 33.27 17.94 305.29
Mig-Tex Gulf-State 63.95 98.07 5.30 167.32
Sanford Union-State 66.87 1.17 9.26 77.30
Trainer Rushing 78.37 25.61 0.38 104.36
Signal-State 127.09 70.51 0.16 197.76
Subtotal 205.16 9.12 0.5k 302.12
Shell Allen Est, 237.09 19.73 3.56 260.38
Allen Est. (DH) 0 0 20.78 20.78
Allen Est. A 56.99 0 0 56.99
Allen Est. A (uD) 0 0 12.50 12,50
Hooper 134,73 L6.,68 3.30 184,72
Kimberlin . 295,85 39.17 15.69 350.71
McIntosh 297.52 0 13.9% 311.46
McIntosh A 136.45 h.s3 - 1.bo 1h2,38
McIntosh B 163.20 11.26 9.1k 183.60
McIntosh C 415.02 64,24 12,58 Lo1.8Y4
McIntosh D 154,48 3k.93 8.54 197.95
McIntosh E 35.08 0 1.28 36.36
Record (DH) 0 36.10 0 36.10
Record A 68.33 0 0.30 68.63
State PA . 124,33 32.1¢C 5.65 162,08
State PR ~ 1ks.70 0 10.73 156.43
State PC 190.03 ko.32 0 232.35
State PD 470.06 96.72 21.26 588.04
State PE 87.99 15.17 0.06 103.22
State PE (DH) 0 32.72 4,80 37.52
State PF 157.68 k2,00 0 X 192.53
State PG 97.49 3.31 5.6 156.
Subtotal 3,26%.02 570.98 151.15 3,990.15
Unit Totals L,011.04 799.61 218.34 5,028.99

DH - L4O-Acre Dry Hole Unit
UD - 40-Acre Undrilled Unit -19-
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TABLE VI
S Y ON OF PRODU VE
ACRE-PCROSITY~FEET OF NET PAY BY Z0NE

Acre~Forgsity-Fee T Net Pay

. e
ﬂ Open to Not Open to Not Present Zone % of Total Unit
Zone Production _Production In Well Bore Totals Acre-Porosity-Feet

ﬂ I 1,768.87 125,28 39.89 1,95k.04 38.k6

' II A 529.38 159.89 53.03 742,30 1h.76

E I1 B 21.29 76.07 24,0k 121.40 2.l

] IIT A 875.08 294 .70 kL 6k 1,21k . k2 24,15
I

, III B 45,30 143.67 26.97 215.94 k.29

r: IV T7L.12 0 29.77 800.89 15.93

i Unit Totals  L4,011.0k 799.61 218.34 5,C08.00 100.00
I s
. ¥
e
-
. e
o=
L e
[ ]
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TABLE VII
SAMPLE CALCULATIONS
EAST PEARL QUEEN UNTIT

Residual 0il After Waterflood:

At 15.1 per cent porosity:

= Mobile Oil Factor (from Graph 3, Fig. 19)
x Original Oil Saturation (from CGraeph 2, Fig. 19)
= 0.68 x (1-0.35) = 0.4k

Mobile 0il Saturation

1 3 o 4- .Y O S N L e L T P e I
Reeiduel 011 CSoturstion Aftcr Wolterflicocd « Original Oii Saturauviuu

- Mobile 0il Saturation = (1-0.35) - 0.44 = 0.21

Original Oil In Place:

011 Saturations:

A+ Primary Depletion:

1-8y _ ¥ 1-0.35 _ 2.192 x 10°
= - _ = -
56 = Bo (Boi T758 Ac @ Ft) 1.088 (1.176 7758 x 5028.99)

|
e
3

At Start of Water Injection:

. 1.8, N _ 1-0.35 _ 1.828 x 106 .
So = Bo (557" ~ 7758 ac ¢ pe) = 14 (17767 ~ 7758 x 5028.99) = 0903

Recoverable 0il by Waterflocd:

l-Sw Sor -
For~ — B ~ Vol

Nyf = Waterflood Efficiency [7758 Ac @ Ft (

1-0.35 _ 0.21 \ _ 6. -~ N
T T Toin) - 1-828 x 10°] = 4,952,000 s1B

Nyp = 0.30 [7758 x 5028.99 (
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Gross 0il Production,
value of Net Production,
Operating Cusis, no o
Taxes & Insurance,
Capital Investment,
Total Expenditures, (M) $
Net Profit, (M) $
Per Cent Profit
Present Value Pr
Per Cent Deferred Profit
Project Life, Yrs.

Pay Out Time, Yrs.

TABLE VIII

SUMMARY TABULATION OF
WATERFLOOD ECONOMICS

EAST PEARL QUEEN UNIT

Profitability Ttem
(M) Bbls.

orit (@ 6%), (M) %

Continued
_Primary

364
930

433
Th
0
507
Le3
393
L

Waterflood
_Project _

4,952
12,301
2,668

1,000
910
4,578

7,723
6,095

15

Net Increase
Due to Water-
flood Operation

L, 588
11,371
2,235
926
910
4,071
7,300
802
5,702
641

11
1.2
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IABLE IX
PROFITABILITY ANALYSIS OF
CONTINUED PRIMARY DFPLETLION
EAST PFARL QUEEN UNIT
; Present Value
Gross Oil  Value of wémwm%dﬁmm (1) % (3) Of Net Protit
Production Net Prod. (1) Operating Taxes & Capital _ Net Profit 3 Discounted at
Year (M) Bbls. (M) $ Costs Insurance Investuents Total M $ 60 (M) $
1964 140 =58 110 28 138 220 212
1965 103 263 109 21 130 133 121
Ep_v 1966 70 179 108 1k 122 57 e
1967 5L 130 106 u _ 117 13 _1
Totals 364 930 433 T4 0 507 423 393

(1) Basic Royalty 12.5 Per Cent
(2) State and Local taxes
(3) Before Federal Iricome. Ta: .
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TABLE X
PROFITABILITY ANALYSIS OF
_ HATERFT.00D PRCJECT
EAST PEARIL, QUEEN UNIT

: Present Valu:z

Gross Oil Value of mx@mswwwgaoa (1) § (3) Of Net Profit

Production Net Prod.(l) Operating Taxes & Capital Net wwowwd,w Discounted at

Year (M) Bbls, M) 3 Costs " Insurance Inves:ments Total (M) $ 6% (M) &
1964 415 1031 129 84 731 olk 87 56
1965 858 2121 165 173 50 398 1733 1573
1966 858 2131 185 173 1L9 L7 165k 1416
1967 706 1754 199 143 3hk2 1412 11k
1968 u68 1162 191 95 286 876 668
1969 311 773 185 63 248 525 378
1970 238 591 1.83 48 231 360 ahL
1971 208 517 .81 4o 223 204 188
1972 183 L55 8L 37 218 237 143
1973 162 Lo2 180 33 213 189 108
1974 138 343 .79 28 207 136 73
1975 123 305 78 25 203 102 52
1976 107 266 =78 22 200 66 32
1977 93 231 =TT 17 194 37 17
1978 _8k _209 Myird AT — 194 _15 5
Totals 4,952 12,301 2,668 1,000 910 L, 578 75723 6,095

(1) Basic Royalty 12.5 Per Cent

(2) states and Local Taxes
(3) Before Federel Income Tax
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TABLE XI
POTENTIAL UNITIZATION PARAMEIERS
EAST PEARL QUEEN UNIT
Statistics Percentages
Production CJumulative Total Acre- Production Cumula-ive Total Acre-
Useable June-Aug. Production  Porosity- Useable  June-Aug. Produc:ion  Porosity-

Operator & Lease  Wells 1962 (9-1-62) Feet Wells 1962 (9-1-62) Feet
Cabot

State "G" 1 1,335 36,646 122.68 1.72k41 1.9519 2.3642 z2.4395
Collier

State 1 el 5,358 35.48 1.72h1 0.6887 0.3457 0.7254
Colton

Gulf-State 1 1,908 8,828 5.39 L.72k2 2.7897 0.5695 0.1072

Texaco-Moran 1 2,278% 7,031% 22.26 1.724). 3.3307* 0.,4535% 0. 4426

Company Total 2 L,186% 15,859% 27.65 3,4483 6.1204* 1.0232% 0.5498

Gulf

State "AR" 2 4,763 35,540 305.29 3.4483 6.9641 2.2929 6.0706
Mid-Tex

Gulf-State 2 2,335 32,151 1€7.32 3.4483 3.4140 2.07h2 3.3271
Sanford

Union-State 2 1,196 19,315 77.3C 3.4483 1.7487 1.2461 1.5371
Trainer

Rushing 2 2,090 33,522 104.3% 3.4483 3.0558 2.1627 2.0752

Signal-State 2 3,315 59,876 197,74 3.4483 4.8469 3.8629 3.932k

Company Total 4 5,405 93,398 302.1% 6.8966 7.9027 6.0256 6.0076

*Production from Zone V is included in these values.
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TABLE XI (CONTINUED)

POTRNTTAY TI'NiTT‘nT'?AmTC}‘x AT A2 vy ~

............ LANAML LMD
EAST PEARL QUEEN UNIT
Statistics Percentages

Production Cumulative Total Acre- Production Cumulative Total Acre-
Useable June-Aug. Production Porosity- Useable June-fug, Preauction Porosity-
Operator & Lease Wells 1962 (9-1-62) Feet Wells 1962 (9-1-62) Feet
Shell

Allen Estate b 5,521 137,715 281.16 6.8966 3.0723 8.8848 5.5908
Allen Estate "A" 1 1,567 k8,110 69.49 1.72k 2.2011 3.1039 1.3818
Hooper 2 377 L2, 264 184,71 3.4483 0.5512 2.7267 3.6729
Kimberlin 4 1,912 12k, 574 350.71 6.8966 2.7956 8.0370 6.9738
McIntosh 3 1,910 108,768 311.46 5.1724% 2.7926 7.0172 6.1933
McIntosh "A" 1 1,029 47,365 142.38 1.7241 1.50k45 3.0558 2.8312
McIntosh "B" 3 1,552 77,066 183.60 5.1724 2.2602 L. g720 3.6508

. McIntosh “CF 5 4,308 161,820 ho1 8 8.6207 6.25088 310.4399 9.780L
X McIntosh "D" 3 - 888 50,631 197.95 5.1724 1.2984L 3.2665 3.9362
] McIntosh "E" 1 283 13,927 356.36 1.7241 0.4138 0.8985 0.7230
Record 1 - - 36.10 1.72h41 0.7178
Record "A" 1 1,445 50,388 68.63 1.7241 2,1128 3. 2508 1.3647
State "PA" 2 1,324 £9,703 162.08 3.4483 1.9358 N ITs o) 3.2229
State "PB" 2 359 50, 902 156.43 3.4483 0.5249 3.2840 3.1106
State "PC" 2 L 312 57,190 232.35 3.4483 6.3047 3.6897 4, 6202
State "PD" L 10,224 134,848 588.0k4 6.8966 14,9487 8.6998 11.6930
State "FE" 1 2,834 30,517 140.74 1.72h 4,1436 1.9688 2.7986
State "PF" 2 L, 763 53,964 199.68 3.4483 6.9641 3.4815 3.9706
State "PG" 2 4,095 21,992 156. 44 3. 4482 5.987h 3.3543 3.1107
Company Total by 48,703 1,311, 74k 3,9%50.15 75.8620 T1.2095 84,6281 79.3430

Unit Totals 58 68, 394 1,550,011 5,028.99 1.00.0009 100.0000 100.0000 100.0000
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‘AND LOG ANALYSIS DATA WITH A MOBILE OIL DETERMINATION

EAST PEARL QUEEN UNIT
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FIGURE 20
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EAST PEARL QUEEN UNIT
Lea County, N, Mex.
DIAGRAMMATIC SKETCH OF SINGLE INJECTION WELL
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EASY PEARL QUEEN UNIT
Lea County, N.Mex.
DIAGRAMMATIC SKETCH OF DUAL INJECTION WELL
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EAST PEARL QUEEN UNIT

LEA COUNTY, NEW MEXICO
INJECTION WELL DETAIL
PART I
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CASING AND CiMENT

Surface Casing

. Size Depth  Cement Top Cement
Injection Well In, Ft, Sx. Ft,

Sanford-Union State 1 8 5/8 178 175 Surface (E)
Shell-McIntosh B-1 8 5/8 296 300 Surface (V)
Shell-MczIntosh B-3 8 5/8 106 85 Surface (V)
Shell-Siznal State 1 8 5/8 102 42 Surface (E)
Shell-Rushing 2 8 5/8 100 85 Surxface (E)
Colton-Texacc Moran 2 8 5/8 192 100 Surface (E)
Collier-State 1 10 3/4 344 250 Surface (E)
Shell-Kimberlin 2 9 5/8 301 300 Surface (V)
Shell-Kimberlin 4 8 5/8 98 30  Surface (V)
Shell-McIntosh D-1 8 5/8 309 350  Surface (V)
She.il-McIntosh E-1 9 5/8 306 300  Surface (V)
Shell-McIntosh C-1 8 5/8 298 300 Surface (V)
Shell-McIntosh C-& 8 5/8 172 150  Surface (V)
Shell~McIntosh 1 8 5/8 306 300  Surface (V)
Shell-McIntosh 3 8 5/8 113 100  Surface (V)
Shell-State PB-1 9 5/8 304 3C0 Surface (V)
Shell-Hooper 2 8 5/8 312 300 Surface (V)
Shell-Alicn Est. A-1 9 5/8 309 300 Surface (V)
Shell-Record 1 8 5/8 325 300  Surface (V)
Shell-Allen Est, 1 B 5/8 380 350  Surface (V)
Shell-Ailen Est, 3 8 5/8 96 100  Surface (V)
Shell-State PA-2 8 5/8 110 100  Surface (V)
Shell-Stste PD-1 8 5/8 230 125  Surface (E)
Shell-State PD-3 . 8 5/8 141 100 Surface (V)
Shell-Stazs PC-Z 8 5/8 110 85 Surface (V)
Shell-Sta:a PE-' 8 5/8 108 85 Burface (V)
Skell-Stare PE-2 8 5/8 94 85 Surface (V)
Shell~ State Pr-1 9 5/8 106 85 Surface (V)
Gulf-State AR-2Z 8 5/8 136 100 Surface (E)
Mid-Tex - Gulf State 1 8 5/8 241 125 Surface (E)
Shell-State PG-i 8 5/8 108 85 Surface (V)

(E) Es:iimated
(V) isug)

(S) Survey

Production Casing

Size Depth Cement Top Cemernt
In. Ft. Sx. Ft.
5 1/2 5012 150 4150 (E)
5 1/2 4880 700 Surface (V)
2 7/8 4947 200 4100 (E)
4 172 4918 200 3760 (E)
4 1/2 4920 150 4050 (E)
4 1/2 5087 150 4220 (E)
5 1/2 4850 1200 Surface ()
51/2 4904 700 860 (E)
5 1/2 4906 200 3750 (E)
5 1/2 4922 700 Surface (V)
51/2 4962 700 Surface (V)
5 1/2 4949 700 Surface (V)
5 1/2 4960 200 3800 (E)
51/2 4885 700 Surface (V)
5 1/2 5065 200 2910 (E)
5 1/2 4878 £00 2725 (S)
5 1/2 4895 700 Surface (V)
51/2 4940 700 900 (E)
5 1/2 4918 700 880 (E)
51/2 4916 900 Surface (V)
5 1/2 4900 400 2580 (E)
5 1/2 5024 200 860 (E)
51/2 5034 200 5870 (E)
5 1/2 5046 200 5890 (E)
5 1/2 4998 200 5840 (E)
51/2 4985 200 5830 (E)
51/2 4987 250 5550 (E)
5 1/2 5037 200 4880 (E)
4 1/2 5051 275 4060 (E)
5 1/2 5000 300 3270 (E)
51/2 5019 200 4860 (E)
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| THE PURPOSE OF COMSIDERING:

BEFORE THE O1L COMSERVATICGN COMMISSION
OF THE STATE OF NEW MEXICO

IR THE MATTER OF THE HEARING
CALLED BY THE OIL COMSERVATION

T R N

Ll iac v we Mman ARALGY UK

CASE No. 2851
Grder No. R~253R

APPLICATION OF SHELL OIL COMPAKY
FOR A WATERFIOQD PROJECY, LBA
COUNTY, HEW MEXICO.

S8I0H:

This cause cams on for hearing at € o'clock a.m. on
July 24, 1963, at santa Fe, New Mexico, bsfore Daniel S. Nutter,
Examiner duly appointed by the 0il Conservation Commission of New
Nexico, hereinafter refexred to as the "Commission," in accoxdance
with Rule 1214 of the Commission Rules and Ragulations,

WOV, on this_ ’th  aay of August, 1963, the Commisaion,
a cuorum baing present, having considered the application, the
evidence adduced, ahd the recuommandations of the Exaniner,
Daxnisl S, Wutisr, and being fully 2dvised in the premises,

b ¢ 100

(1) That due public notice having baen given ag requirad by
law, the Commission has jurisdiction of this cause and the subject
matter thereof.

(2) That the East Pearl-~Queen Unit Agreement has been
approved by the Commission by Ordar Ho. R-25373 that the East
Pearxi~Queen Unit Area comprises 2,440 acres, more or less of

State and Pee lands in Towanship 19 South, Range 35 East, NMPM,
Lea County, New Maxico, as mowe £ully dcosorilbsd in said oxdex.

(3) That the applicant, Shell Oil Company, seeks permis-
sion to institute a waterflood project on its East Pearl-Quec..
Unit by tha injaction of weier iIn35 theé gqueen forzmationa through
31 wells located within said unit area.

(4) That the wells in the project area are in an advanced

state of depletion and should properly be classifiod as "sipippsxs™
wells.

(5) That the proposed waterflood project is in the interest
of conservation and should result in recovery of otherwise unrecovL
erable oil, thereby preventing waste.




1 tions, including the allowable provisions thereof, and inrludl.ng
the provisions with respect to expansicn of She waterflocd project.

-2~
CASE No. 2851
Oxdex Mo. R-2538

{3) Tust ths cudicct aprlication shorld be approved and the
geject should be govemd by the provisions of Rule 701 of the
Commission Pules and Regulations.

22 IS THXRRFORR ORDERED:

{1) That the applicant, sShell 0il Company, is hereby
authorized to institute a waterflood project in the East Pearl-
Queen Unit Area, ILea County, New Mexico, by the injectiom of
water into the Queen formation throcugh the following~descxibed
31 walls ip Township 12 Sowth, Ranca 35 East, NMPM, Lea County,
New Mexicos

Yall Unit Section
Sanford-Union state 1 | 15
Shell~NciIntoah EB-1 N 21
shell~-McIntosh D=1 P 21
Shell-Rushing 2 B 22
Shell~McIntosh B-3 D 22
Shell-Sighal state 1 r 22
Colton-Texaco Moran 2 H 22
Shell-Kimberlin 4 J 22
Shell-dcintosh B~-1 L 22
shell~Kimbexlin 2 N aa
Collier-state 1 P 22
Shell-Record 1 L 26
Shell~Hooper 2 B 27
Shiz11=-MoIntoah 1 p 27
Shell-State PB-~1 ¥ 27
Shell-Allen Est. A-1. H ry}
Shell-Allen Est. 1 J 27
shell-Mcintosh 3 & 27
Shell-state PA-2 N 27
Shell~Allen Eat. 3 P 27
shell-McIntosh C-1 B 28
Shell-NMcintosh C-4 B 28
shell-state PC=2 B 34
Shell-State PD-1 D 34
Shell state PD=3 4 34
sShell-State PE-~1 B 34
Shell~dtatae PF-1 J 34
oulf~ctat . AR~2 ) A 34
Mid-Pex -~ GQulf State 1 N 34
Shell-State PG~1 P 34
Shell-State PE~2 L 35

{(2) That the subject watarflood project shall be governed
by the provisions of Rule 701 of the Coamission Rules and Regula-
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(3} That monthly progress reports of the waterflood project
herein authorized shall ke culkmitted to the Commission in accord-

ance with Rales 704 and 1119 of the Commiszion Rules and Regula-
tions .

(4) That jurisdiction of this cause is retuined for the
entry of such further orders as the Commission may deem necessary.

DOME at Santa Fe, New Maxico, on the day and vear harain-
above designatsd.

STATE OF MBW MEXICO
OXi, COERSERVATION COMMISSION

e WL ("

JACK M. CAMPBELL.l Chairman

®. 8, WAL¥ER, Mazbhar -

0l e, )

A. L. PORTER, Jr., Mamber & Secretary




EAST PEARL QUEEN Wit

gize

; in.
5 1/2
3 5 1/2
2 718
3 sb.@n-si_gnal state 4 1/2
Shell-Rushind 2 8 5/8 4 112
2 Colton-Texsco Moran g 5/8 192 100 4 1/2
‘ Collier-State 1 10 3/% 34k 250 guyrface () 5 1/2
bex g 5/8 301 300 gurface W 5 1/2

98 80 surface 4D 5 1/2

298 300 guriace )] 5
172 g0 gurface (") 5
306 300 gurface N 5
113 109 gurface "N S
304 300 surface V) 5
312 300 gurface NP 5
3 300 gurface N
325 300 gurface Q'p)
380 350 gurface M
96 100 gurface N
110 100 gqurface V)
2390 125 gurface )
141 100 surface 2
110 85 gurface (V)
108 85 gurface Q)
94 85 qurface W
106 85 gurface N
136 100 gurface (B)
241 125 surface (E)
108 85 gurface '$'))
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BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

~ IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION
COMMISSINN OF NEW MEXICO FOR
THE PURPOSE Cf CONSIDERING:

CASE No. _2851

Order No. R- éiZAS:;tfy

APPLICATION OF SHELL OIL COMPANY
FOR A WATERFILOOD PROJECT, LEA
COUNTY, NEW MEXICO.

' e
CRDER OF THE COMMISSION

BY THE COMMISSION:

This cause came on for hearing at 9 o'clock a.m. on
Miady 24 . 1963, at Santa Fe, New Mexico, before Daniel S. Hutter,
Examiner duly appointed by the 0il Comservation Commission of New
Mexico, hereinafter referred to as the “Commission," in accordance
with Rule 1214 of the Commission Rulizu?nd Regulations.

NOW, on this day of <nug;l , 1963, the Commission,
a quorum being present, having considered the application, the
evidence adduced, and the recommendations of the Examiner,
Daniel §. Nutter ., and being fully advised 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 subject
matter thereof.

(2) That the EBast Pearl-Queen Unit Agreement has been
approved £y the Crmmission by Order No. R- s ; that the East
Pearl-Queen Unit Area comprisés 2,440 acres, more or less, §f
State and Fee lands in Township 19 South, Range 35 East, NMPM,
Lea County, New Mexiceo, as more fully described in said order.

(3) That the applicant, Shell Cil Company, seeks permis-
sion to institute a waterfiood project on its East Pearl-Queen
Unit by the injection of water into the Queen formation through
31 wells located within said uvnit area.

(4) That the wells in the pruject arcz are in an advanced

at=mta ~€f Adarnlatricorn >and ahtt1d wryarner iy mae (-1acss? €13 A Nodkrdioper®
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(5) That the proposed waterflood project is in the interest
of conservation and should result in recovery of otherwise unrecove
erable cil, thereby preventing waste.

(6) That the subject application should be approved and the
project should be governed by the provisions of Rule 701 of the

Commission Rules and Regulations.

IT IS THEREFORE ORDERED:

(1) That the applicant, Shell 0il Company, is hereby
authorized to institute a waterflood project in the East Pearl-
Queen Unit Area, ILea County, New Mexico, by the injection cf

water into the Queen formation through the following-described

31 wellsim Sduonshus /7 M,fw 33 Cadd WMPM,
Lo Loy | Newr pragees

§

Sanford-linlion State 1. Unit N. Sec. 15
Shell-McIntosh E-1, Unit N, Sec. 21
Shell-McIatosh D-1, Unit P, Sec. 21
Shell-Rushing 2, Unit B, Sec. 22
Shell-MeTntosh B-3, Unit D, Sec., 22
Shell-Signal State 1, Unit F, Sec. 22
Colton-Texaco Mcran 2, Unit H, Sec. 22
Shell-Kimberlin 4, Unit J, Sec, 22
Shell-McIntosh B-1, Unit L., Sec., 22
Shell-Kimberlin 2, Unlt N, Sec. 22
Colller-State 1, Unit P, Sec. 22
Shell-Record 1, Unit L, Sec. 26
Shell-Hooper 2, Unit B, Sec. 27
Shell-McIntosh 1, Unlt D, Sec. 27
Shell-State PB-1, Unit F, Sec., 27
Shell-Allen Est. A-1l, Unlit H, Sec. 27
Shell-Allen Est. 1, Unit J, Sec. 27
Snell-McIntosh 3, Unit L, Sec. 27
Shell-State PA-2, Unlt N, Sec. 27
Shell-Allen Est. 3, Unlt P, Sec. 27
Shell-McIntosh C-1, Unit B, Sec., 28
Shell=licIntosh C-4, Unit H, Sec. 28
Shell1-State PC-2. Unit B, Sec. 34
Shell-State PD-1, Unit D; Sec, 34
Shell-State PD-3, Unit F, Sec., 34

. Shell-State PE-1, Unit H, Sec. 34

e e
———

Shell-State PFP-l, Unit J, Sec. 34
,Gulf-State AR-2, Unit{ L, Sec.

Mid-Tex - GQulf State 1, Unit N, Sec. 34

Shell-State PG~1l, Unit P, Sec. 34

Shell-State PE-2, Unit L, Sec. 35
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(2) That the subject waterflood project shall be governed
by the provisions of Rule 701 of the Commission Rules and Regula-
tions, including the allowable provisions thereof, and including

the provisions with respect to expansion of the waterflood project|

a1\ Mlhcmd cvmendlnTler mwvArrraco »arnnrdFo ~
J’ L) a A As\vaqv.u-“ r'—":" - p— _—— = e e —_

i

the watarfland nroiect
herein auvthorized shall be submitted to the Commission in accordand
with Rules 704 and 1119 of the Commission Rules and Regulations.
(4) That jurisdiction of this cause is retained for the
entry of such further orders as the Commission may deem necessary.

TWAAATES L 3
LUNS a4t Sanca

above designated.

£
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DOCKET: EXAMINER HEARING - WEDNE:zDAY - JULY 24, 1963

9:00 4.M. - OIL CONSERVATIGN CUMMISSION CONFERENCE ROOM,
STATE LaND OFFICE RUTLDING, SANTA Fi, Niw MEXICO

——

The following cases will be heard before Daniel S, Nutter, Examiner, or Ilvis .. Utz,
as slternate examiner:

CASE 2864: Application of Midwest Cil Corporation for a unit agreement. Lea County,
New Mexico, aApplicant, in the above-styled cause, seeks approval of the
fuster Mountain Unit Area comprising 11,523.68 acres of state, Federal
and Fee landz in Township 24 South, Range 35 last, lLea County, New Mexico,

CASE 2865: Application of Humble Oil & Refining Company for a pressure maintenance
project, San Juan County, New Mexico. Applicant, in the above-styled
cause, seeks autliority to institute a pressure maintenance project in
the Gallup formation underlying its Navajo "G" lease in Sections 1. 2,
and 12, Township 31 North, Range 17 West, San Juan County, New Mexico,
Initial injection will be through applicant’s Well No. 16 located in
Unit G of said Section 1. Applicant further seeks the promulgation of
special rules governing the operation of said project,

p
poa

CASE 2866: Application of Humble 0il & Refining Company for a dual completion, Lea
County, New Mexico, Applicant, in the above-styled cause, seeks approval
of the dual completion (combination) of its State "BV'" Well No. 1, located
in Unit A of Section 18; Township 18 South, Range 35 E£ast, Lea County,
New Mexico. to produce oil from the Bone Springs and Devonian formations

through parallel stringsof 2 7/8 inch casing and 4 1/2 inch casing cemented

in 8 common well bore,

CASE 2867: Application of George L. Buckles Company for & waterflood project, Le&
County, New Mexico, Applicant, in the above-styled cause, seeks authority
to institute & waterflood project in the Langlie-Mattix Yool by the in-
jection of water into the Queen formaticn through nine wells on its Knight
lease comprising the E/2 SE/4 of Section 21, W/2 SW/4 of Section 22,
Township 24 South, Range 37 East, Lea County, New Mexico,

CASE 2868: Application of Continertal 0il Company for & non-standard oil proration
unit, Lea County, New Mexico. Applicant, in the above-styled cause,
seeks approvel of a 48.99-acre non-standard oil proration unit comprising
lots 2 and 3, Section 31, Township 26 South, Range 32 East, North Mason-
Delaware Fool, Lea County, New Mexico, tc be dedicated to its Russell
Federal 31 Well No, 1, located in Lot 3 of said Section 31l.

CASE 2841: Application of Shell 0il Company for an unorthodox location, Lea County,
(Cont'd from New Mexico. Applicant, in the above-styled cause, seeks permission to

June 26,1963) drill its Middleton Federal Well No., B-1 a2t an unorthodox location 660
feet from the North and West lines of Section 31, Township 19 South,
Range 32 East, Lusk-Morrow Cas Fool, lLea County, New Mexico,
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CASE 2850:

//////

CASE 2851:

CASE 2869:

CAST 2870:

(Continued from July 10, 1963 examiner hearing)

Application of Shell Qil Company for a unit agreement, Lea Countv
New Mexico. Applicant, in the above-styled cause, seeks approval
of the East Feari-Queen Unit Area comprising 2440 acres of State
and Fee lands in Township 19 South, Range 35 East, Lea County,
New Mexico,

(Continued from July 10, 1963 examiner hearing and readvertised)

Application of Shell 0il Company for & watcrflood projeci. Lea County.
New Mexico, Applicant, in the abuve-styled cause, seeks authority

to institute a waterflood project on its East tearl Queen Unit by

the injection of water into the Queen formation through 31 wells in
Sections 15, 21, 22, 26, 27, 28, 34, and 35, Township 19 South, Range
35 East, Lea County, New Mexico,

Application of Marathon Gil Company for & dual completion, Lea County,
New Mexico, Applicant, in the above-styled cause, seeks approval of
the dual completion (conventional) of its State Warn &/c 3 Well No., 5,
located in Unit H of Section 33, Township 17 South, Range 335 East,

Lea County, New Mexico, to produce from the Vacuum-Abo Reef Pool and
either an undesignated Blinebry or Glorieta pool through parallel
strings of 2 ‘/16“ 0D tubing,

Application of J, Gregory Merrion & Associates for compulsory pooling,
Rio arrive County, New Mexico, Applicant, in the above-styled cause,

seeks an order force-pooling all mineral irterests in the Basin-Dakota
Gas Pool underlying the S/2 of Section 34, Township 25 North, Range 6

West, Rio Arriba County, New Mexico,
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DOCKET: EXAMINER HEARING - WEDNE:DAY - JULY 24, 1963

9:C00 &.M. - OIL CONSERVATIGN CUMMISSIUN CONF:RENCE ROOM,
STATE LAND OFFICE BUILDING, SANT& F&, NiWw MEXICO

The following cases will be heard before Daniel S. Nutter, E£xaminer, or ilvis 4. Utz
as alternat

(¢}

P
e CadalnlLner.,

CASE 2864: Application of Midwest Cil Corporation for a unit agreement. lLea County,
New Mexico. Applicant, in the above-styled cause, seeks approval of the
Custer Mountain Unit Area comprising 11.,523,68 acres of state, Federal
and Fee lands in Township 24 South, Range 35 Zast, Lea Zounty, New Mexico,

CASE 2865: Application of Humble Oil & Refining Company for a pressure maintenance
project, San Juan County, New Mexico. 4applicant, in the above-styled
cause, seeks authority to institute a pressure maintenance project in
the Gallup formation underlying its Navajo "G" lease in Sections 1, 2, 11
and 12, Township 31 North, Range 17 West, San Juan County, New Mexico.
Initial injection will be through applicant’s Well No., 16 located in
Unit G of said Section 1, Applicant further seeks the promulgation of
special rules governing the operation of said project.

CASE 2860: Application of Humble 0il & Refining Company for a dual completion, Lea
County, New Mexico., Applicant, in the above-styled cause, seeks approval
of the dual completion (combination) of its State "BV'" Well No. 1, located
in Unit A of Sccticn 18, Township 18 South, Kange 35 East, Lea County,

New Mexico, to produce oil from the Bone Springs and Devonian formations
through pérallel stringsof 2 7/8 inch casing and 4 1/2 inch casing cemented
in a common well bore,

CASE 2867: Application of George L. Buckles Company for a waterflood project, lLea
County,; New Mexico, Applicant, in the above-styled cause, seeks authority
to institute a waterflood project in the Langlie-Mattix Pool by the in-
jection of water into the Queen formaticn through nine wells on its Knight
lease comprising the E/2 SE/4 of Section 21, W/2 SW/4 of Section 22,
Township 24 South, Range 37 East, lLea County, New Mexico.

CASE 2868: Application of Continental Gil Company for a non-standard oil proration
unit, Lea County, New Mexico, Applicant, in the above-styled cause,
seeks approval of a 48.99-acre non-standard oil proration unit comprising
Lots 2 and 3, Section 31, Township 26 South, Range 32 East, North Mason-
Delaware Tool, Lea County, New Mexico, to be dedicated to its Russell
Federal 31 Well No. 1, loc.i~1 in Lot 3 of said Section 31,

CASE 2841: Application of Shell 0il Company for an unorthodox location, Lea County,

(Cont'd from New Mexico. Applicant, in the above-styled caiuse, seeks permission to

June 26,1963) drill its Middleton Federal Well No. B-1l at an unorthodox location 660
feet from the North and West lines of Section 31_ Townghipr 19 Scuth)

Range 3z rast, Lusk-Morrow Gas Pool, lLea County, New Mexico,
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No. _ A4

APPLICATION OF SHELL OIL COMPANY
THE EAST PEARL~

APPLICATION
1 Company by 1ts attorneys and app

Comes NOW shell Oi 1ies to

tion commission for approval of the

the New Mexico 0l1l Conserva

East pearl-Queen Unlt Agreement, 1ea Counby, New Mexico, and in

e e

support of its application states:

t Pearl-Queen Unit comprises 2440

1. That the proposed Eas

acres of state and fee lands located 1in rownship 19 South, Range

3= as follows:

Bast; 1lea countys

AW v

New Mexico,

E/2
E/2
ul ,/ (]

Section 15
Sectlion 21
gection 22
gection 23
Section 26:
gection 27
gection 28+
Section 3h:
Section 35

condary recovery proje

SW/4

E/b4
S NE/Li

SE/b,
N /L

S su/h
sn/%, NE/L,

s/2

.
-
.

___.——-—-_-—____——-—*

ct will ve operated withi

2, That a 8¢€

the proposed unit area which project ig the subject of a com-

panion application.
3.

gsald secondary recovery project
Agreement will prevent waste and protect

That the operation of the subject acreage and of the

as a unit pursuant to the East

pearl-Queen Unit
correlative rights.

WHEREFORE, 1t is €

hearing pefore gxhe Commisslon or one of 1its

that the application pe set for

ques%ed

examiners, and the

|

1-Queen Unit

commisslion enter its order approving the East pear

Agreement.

ﬁﬁ
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‘BEFORE THE NEW MEXICO OIL CONSERVATION COMMISSION

APPLICATION OF SHELL OIL COMPANY BN 4’
FOR APPROVAL OF A WATER FLOOD No. «7
PROJECT, LEA COUNTY, NEW MEXICO,

APPLICATION

Comes now Shell 0il Company by its attorneys and applies to
the New Mexico Cll Conservation Commission for approval of a
water flood project to be instituted in the East Pearl-Queen Unit
area, Lea County, New Mexico, and in support of its application
states:

1. That the approval of the East Pearl-Queen Unit Agreement
is being sought by Shell 01l Company in a companion application;
sald unit contains 2440 acres of State and fee lands located in
Townshlip 19 South, Range 35 East, Lea County, New Mexico, and 1is
more completely described 1n said application.

2, That Shell 011 Company as operator of the East Pearl-
Queen Unit proposes to institute a water flood project in the
area°§y the injdection of water into the
Queen Formation through tweéé;-ﬂine injection wells located within

said unit as follows:

1

Section 15: Unit N

Section 21: Units N, P

Section 22: Units B, D, F, H, J, L, N, P
Section 20: Unit L

Section 27: Units B, D, ¥, H, J, L, N, P
Section 34: Units B, D, F, H. J, L, N, P

Seztion 35: Unit
bt 2 é-fi
3. t the we ls within the East Pearl-Queen Unlt area are

in an advanced stage of depletlion and should properly be con-
sidered as "stripper" wells.

4, That approval of the application will result in increased
rocovery of o411 and will prevent waste, Correlative rights will

be protected by operation of the project as a unit,

DOGKET MAILED
‘ . ' Iy IK)CKET" ,
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5. The proposed water flood project will be operated
pursuant to the provisions of Rule 70l of the Commission's Rules
and Regulations.

WHEREFORE, 1t is requested that this application be set for
hearing before the Commission or one of 1ts examiners, and that
the Commission enter its order approving the water flood project
as set forth in this application.

SETH, NTGOMERY, FEDERICI & ANDREWS

B 77 j{ /; ’
R o A s
orneys for ell O11l Company
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Ccs NRr. Prank Irby
m - m.o .o.o

OIL. CONSERVATION COMMISSION
P. O. BOX 871

SANTA FE, NEW MEXICO

August 7, 1963

(MY

MNr. Richard 8. Morrxis
Seth, Montgomsxy, Pederici & Andrews
/Attornsys at Law
- Mt Office dox 328
Santa Fe, New #Hexico

Nx. Morxies

losed herewith is Commiscion Oxder ¥e. R-2538, entarsd inm Caae

A ey

Bo. 2851, approving the Shell 9il Company's East Pearl Queen Unit
\lau:ﬂ.ood Project.

DJA«nmn €0 cur calculations, when all of the authorized injection
wells have been placed on active injection, the maximum allowable

-t b

wiion this pwoiect will de eligible to receive under the provisions
of Rule 701-B-3 is 2478 barrels per day.

lease report any ericz in this calculated saximum allowable im-
mediately, both to the Santa Fe O0ffice of the Commission and the
appropriate district proration office.

! In order that the allowadble assigned to the prolect may be kept
currsant, and in order that the operator may fully bunefit from the
allowable prowisions of Rule 701, it belwoves him to promptly notify
both of the cforsmantioned Commission offices by istter of any change
in the status of wells in the project area, i. e., vhen active in-
jection commences, wvhen additicnal injecticn or producing wells are
drilled, wvhen additional wells are acquired through purchase or

unitisatior, when wells have received a response to water injection,
ste.

- ‘Fouxr cooperation in keeping the Commission so informed as to the
status of the project and the wells therein will be appreciated.

Very truly yours,

A. L. PORTER, JX.

np/ix Secretary-Director
closure



SHELL OIilL COMPANMY .

Pox 1858

~
Eo U, bva +¥-~

Roswell, New Mexico [ JIL - e

July 1, 1963 /////c/ 5/@3

Subject: East Pearl Queen Unit Water
Lea County, New Mexico

LM

Cx.

Mr. D. S. Nutter
New Mexico 0il Conservation Commission

P. 0. Box 371
Santa Fe, New Mexico

Dear Mr. Nutter:

s Mr . G

Reference 1is made Lo YOUu¥ recent conversation witn Nr. % G.
Carpshan and our attorney, Mr. R. 5. Morris, concerning the scheduled
July 10 hearing on the Ract Peari Quesn Unit waterflood.

Ar this meeting conies of all the logs ' of the proposed injection

wells were furnished to you with the exceptioit Ti &% 1ag being the
Collier-State No. 1. Enclosed is the log cf the sub ject well., This set
of logs will be used as an exhibit in the forthcoming hearing.

We want to thank you for your time in discussing with us the
referenced waterflood hearing.

Yours very truly,

5 ki

R. L. Rankin
Division production Manager

Enclosure

cc: Mr. R, g, Morris
P. 0. Becx 828
Santa Fe, New Mexico




