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CASE 2520: Application of NEWMONT OIL

’

C0. for an amendment of ORDER NO.
R~2178, EDDY COUNTY, NEW MEXICO.
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21 March 19€2

Mr. Richard Morris, Attormey

New Mexico 0il Conservation Coumission

Land Office Building

P. 0. Box 871

Santa Fe, New Mexico 2.0

Re: O0il Congervation Commission Case No. 2473
Newmont 0il Company, Applicant

Pear Mr. Morris:

Enclosed herewitit you will please find triplicate copies
of an aApplication for a Modificaticn or Awmendment of 01l
Conservation Commission Order R-2178 duly entered in Case
No. 2473, As stated to you un the telephone, I will fur-
ol iplicate, Exhibiis i and Z te this Application

~ ..
33 (=Y s

in the n=x

As « precautismary measure and in order to be assured that
SO vl

t recoive this Apnlication by March 22, we are send-
fv: by bug To Santa Fe under separate cover, an additicnal

v o Bpplication,  We have requested the bus comp-~
aiv Ui 2 lhoyou upon arvival.

e SUother Applicant, Wewsont O3 L Company, 1 request

! sarLey be st nor hearing befocrs an examinsr on
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OIL CONSERVATION COMMISSION
P.O. BOX 871

SANTA FE, NEW MEXICO

April 9, 1962

D FAAERRY 12 M P AR = o~ PR e
g C2ICReR R, 5. W

A. L. PORTER, Jr., SECAETARY-DIRECTOR

RO
SURYECY: Tiis EawesnT CASE TO BE HEARD APRIL 10, 1962

The applicant in the subject case has sppiied for what amounts
to capacity allowables for a waterflood project in the Loco
Hilles Pool of RAddy County, and since you were not a membar of
the Commission vhen we had the lengthy hearings from which our
present waterflocd rules evolve, I will give you some of the
background on the subject in generxal, as wll as the specifics
in this particular case.

Our first major water:i.ood case came on before Governor Machan,
Commisaiconer Worgan and myself during 1957 and was known as
the "Graridge™ case. The testimony in this case convinced the
Comission that for a temporary period until more information
could be had, waterflood projects should have capacity allow-
ables, though it was strongly opposed by certain operators at
the time.

In Octobexr of 1959, after observing the performance of several
waterfloods and the effects of unlimited waterflood production
on the overall state allowable, the Commission, +Lich was
composed of Governor Burrcughs, Commissioner Morgan and myself,
decided that the whole matter should be recpened for further
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OIL CONSERVATION COMMISSION
P. O. BOX 871
SANTA FE. NEW MEXICO

-2-
Memoxandum April 9, 1962

information. A three day hearing was held in Roswell during
which the foremost experts of both the proponents =xni cthe
opponents of capacity allowablea w=:3 neard.

22 a result of the above-mentioned project, the Commission con-
cluded that unrestricted waterflood production had had an adverse
impact upon the markst available for primary production, and that
production from waterfloods could be controlled withcut waste.

The Commission, however, recognized that a constant injection
rate was beneficial and so we provided for allowables whizlh Gulid
not fluctuate with the normal unii aiiowable. The allowables
eatablish=zd wers Dased on a ten va=zr average of normal unit allow-

ables.

Because operaters of rpraviously authorized projects had alrsady
purchased equipment designed for capacity production, we sxempted

such axisting picjects from allowable limitations. We also made

p-vvisions for the estadblishment of buffer zones bstween old and
naw £100ds wvhere it could be shown at a hearing that correlative
rights might suffer. We further concluded that the allowable
provisions 2¢ sur wvaterflood rule should not apply to a legitimate
sxpansion of an existing project. In determining what constitutes
a legitimate expansion, we consider whether or not the acreage is
contiguous, whether the ownership is common, whether efiforts at
unitizsing were underwvay when the flood was started and whether
thée sgquipment had already been designed.

The applicant in the Newmont case first applied for a legitimate
expansion of a pilot flood which was authorized before the
institution of our rule which limits waterflood allowables.

Rr. Rutter heard the case and recommended a buffer zonse to be
established between the pilot flood and the proposed expansion
are2 and that the new arsa be subjected to the rules which limit
production. The Commission entered an order in line with the
examiner’'s recommendations after reviewing the matter in your
office.

Now, the applicant says that after several weeks study, that to
comply with our order woulid result in considerable waste and
proposses to offer evidence based upon the opsration of the pilot
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P. O. BOX 871
SANTA FE. NEW MEXICO

Nemorandum April 9, 1962

flood, as to how and why such waste will occur.

There are seiicus guastions, and thsy may be raised at the hearing,
as to why this case should be hearu in wiew of the fact that the
Commigssion has already determined that waterflood produciicn oan
be controlled. I think that the anawer is that:

1. The applicant proposes to present evidence that
he claims is peculiar to his situation, and

2. The Coumission should continue its policy of allow-
ing any svolicant a full opportunity to show why he thinks he has
a valid reason for excepiilln *2 any rule vhen there is & chance
that vaste is invclyved,
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21 March 1962

Mr. Richard Morris, Attorney

New Mexico 0il Conservation Commission

Land 0ffice Ruilding

P. 0. Box 871

Santa Fe, New Mexico ;;5{2J9

Re: O0il Conservation Commission Case No. Z&¥3
Newmont 0il Company, Applicant

Dear Mr. Morris:

Enclosed herewith you will please find triplicate copies

of an Application for a Medification or Amendment of 0il

Conservation Commission Order R-2178 duly entered in Case
No. 2473. As stated to you on the elephone, I will fur-
nish, in triplicate, Exhibits 1 and 2 to this Application
in the next few days.

As a precautionary measure and in order to be assured that

you will receive this Application by March 22, we are send-
ing by bus to Santa Fe under separate cover, an additional

copy of this Application. We have requested the bus comp-

any to call you upon arrival.

On behalf of the Applicant, Newmont 0il Company, I request
that this matter be set for hearing before an examiner on
April 10, 1962Z.

Thank you in advance for your consideration of this request.

Very truly yours

AJL/bk
Enclosures



BEFORE THE OIL CONSERVATION COMMISSION

OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE APPLICATION OF
NEWMONT OIL COMPANY FOR A MODIFICATION

e 98 e

OR AMENDMENT OF ORDER NO. R-2178 OF THE 252c
OIL CONSERVATION CQMMISSION PROVIDING Case No. b3

FOR THE EXPANSION BY NEWMONT OIL COMPANY
OF ITS LOCO HILLS WATERFLOOD PROJECT,
EDDY COUNTY, NEW MEXICO.

e o9 @0 e 0@

APPLICATION

COMES NEWMONT CIL COMPANY by its attorneys, Losee
and Stewart, and respectfully state:

1. That on January 30, 1962, the 0il Conservation i
Commission of New Mexico, hereinafter referred to as the
"Comnission" entered its Order No. 2178 providing for the
expansion by Newmont Oil Company of its loco Hills water-
flood project; Eddy County, New Mexico, and reserving
jurisdiction of this cause for the entry of such further
orders as the Commission may deem necessary.

2, The Commission has approved the West Loco
Hills Grayburg No. 4 Sand Unit and Applicant is the pro-
posed unit operator thereof.

3. That a plat showing the location of the pre-~
sently proposed injection wells and the location of all
other wells and the names of the lessees within a radius

of two miles. from said presently proposed wells was




availahle

here;ofore filed with the Commission as Exhibit 1 to the

original Application in this case and reference is here

made to the same.

4.

Applicant presently proposes to commence in-

jection of water in the following described injection wells:

Ballard B No. 1, SE/4 NW/4 Section 1,

Township 18 South,

Range 29 East,

Dixon-Yates Federal Wo. 2, SE/4 SE/4

Section 1, Township

29 East,

Newmont=Canfield No.
Section 7, Township

30 East, N.M.P.M.

There are

5.
injection
Commission as Exhibit
case and reference is

6. That it

rate of approximately

the West Loco Hills Grayburg

1 AL

the gamma ray neuiron 1og of

B-6 located in the SW/4 NE/4

That a description of r

18 South, Range

1-A, NW/4 Nu/h4
18 South, Range

no logs of the presently proposed injection wells

he presently proposed

filed with the

2 to the original Application in this
here made to the same.
is proposed to inject water at the

1000 barrels per well per day into

No. 4 Sand, which is shown on

Newmont-EBallard wel

No.

Section 1, Township 18 South,

Range 29 East, Eddy County, New Mexico, as lying between

2760 and 2792 feet below the

surface.

7. The water for this project is to be obtained

by purchase from Yucca Water Company.




8. That triplicate copies of Exhibits 1 and 2
to the original application in this case, in which there
has been no change, will again be filed by this Applicant
prior to the date of hearing.

9, That approval of a modification or amendment
to Order R-2178 authorizing an exception to Rule 701-E2
defining the project area of the West Loco Hills Grayburg
Sand Unit as comprising all of the proration units within
said unit area (which have not heretofore been authorized
by this Commission to operate at unrestricted rates of pro-
duction) that have producing wells completed on them in
the s#mé formation, without regard to whether or mot the
proration units are directly or diagonally offset by im-
jection welis; and assigning to such project area the maxi-
mum allowable under Rule 701-E3, to be produced from any
well or wells within the unit area, will prevent waste and
protect correlative rights.

10. That in the alternative, the approval of a
special allowabie for the West Loco Hills Grayburg Sand
Unit Area {(except that portion whiich nas heretovfore been
authorized by this Commission to operate at unrestricted
rates of production) equal to the maximum allowable under
Rule 701-E3, to be éroduced from any well or wells in the
project area, will prevent waste and protect correlative
rights.

WHEREFORE, Applicant prays the orders of the

Commission as follows:




(a) That this matter be set for hearing before

an examiner and due notice be given thereof as required by

law;

(b) That Commission Crder R-2178 be modified or
anended tohpfovide for either (i) an exception to Rule
701-E2 as above requested, or (ii) a special allowable
for the West Loco Hills Graybufg Sand Unit Area under the
authority of Rule 701-E3 as above requested, and

(c) For such other relief as may be just in the

premises.

A
NEWMONT OIL COMPANY
2R e
f 9 I \ I 7
By
A. J. see of
LOSEE AND STEWART
Attorneys at law
P. 0. Box 239
“Artesia, New Mexico.
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April 6, 1962

New Mexico Qil & Gas Conservation Commission
Box 871 &a, A EY,

Santa Fe, New Mexico

Re: West Loco Hills Water Flood Unit - Eddy County,
New Mexico

Gentlemen:

It is our understanding that on the 10th of April, 1962, you are to

give consideration to the application of the West Loco Hills Unit

to amend the Order of the Commission, as previously rendered by your
Order R-2178, and being one of the unit owners, we would like to submit _
to you our views regarding the Application, since we will be unable to have
a representative at the Hearing,

You are, therefore, respectfully requested to make this letter a part
of your record,

It is our feeling: (a) That the evidence as submitted establishes the fact
that the Reservoir proposed to be water flooded is in the same field, and
the producing horizon is identical with the area which is presently being
flocded to the East by Newmont Oil Company.

We, therefore, submit:

(1) That the proposed West Loco Hills unit is a natural expansion of the
existing water flood of Newmont Oil Company;

(2) The proposed unit being a natural expansion of an existing water flood,
it would be ineguitable {or the expanded area embraced in the proposed unit
to receive different treatment to that presently enjoyed by the present

existing water flood;

In support of the above conclusions, we respectfully submit that unless the
proposed unit is granted the same rights and privileges which are enjoyed

by the present water flood unit operators, the unit being in the same field,

and the same horizon, and being adjacent properties, that the propoéed unit
owners would not be permitted tc recover their fair share of the oil in

place, and would, in our opinion, result in waste because it would not permit

a uniform flood which we feel is necessary in order to recover the most possible
oil from the area.




~2-

In view of our conclusions as herein stated, we respectfully urge

that favorable consideration be given to the Application of the West
Loco Hills Unit Operators to amend your Order as heretofore granted,
giving the new area the same rights and privileges which their
neighbors enjoy at the present time,

Very truly yours,

James Cleo Thompson,/dr.

JCT: b. .
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: April 27, 1962

Re: CASE NO. 2520
Mr. A. J. Loses oRDER No._ R-2178-2
Losee and Stewart APPLICANT:
Carper Building HEWMONT OIL COMPANY

P. O. Drawer 239
Axrteidia, New Mexico

Dear Sir:

Enclosed herewith are two copies of the above-referenced
Commission order recently entered in the subject case.

Very truly vours,

71 Rz,

A. L. PORTER, Jr.
Secretary-Director
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f BEFORE THE OIL CONRSERVATION COMMISSIOR
i OF THR STATE OF NEW MEXICO

h

" IN THE MATTER OF THE HEARING
;; CALIED BY THE OIL COMSERVATION !
i COMMISSYION CF MEW MBXICO FOR !
*f'm PURPOSE OF CONSIDERING:
i

CASBE No. 2520
Order No. R-2178-A

APPLICATION OF NEWMONT OIL COMPANY
FOR AN AMERNDMENT OF ORDER NO. R-2178,
EDDY COURTY, MNEW MEXICO.

ORDER OF THE CONMISSION
BY TEE COMMISSION:

This cause came on for hearing at 9 o'clock a.m. on
April 10, 1962, at santa Fe, New Mexico, before the 0Oil Conser-~
vation Commission of New Mexico, hereinafter referred to as the
*Commission.”

BOW, on this__26th day of April, 1962, the Commissica,
a quorum being present, naviag conzidared the testimony proscnted
and the exhibits received at said hearing, and being iuiiy =dviced

{1) That due public notice having been given as required by
law, the Commission hag jurisdiction of this causa and the subject
matter thereof.

{(2) That by Order No. R-2178, entered in Case Ro. 2473 on
January 30, 1962, the Commission authcri=ed Newwont Oil Company
to institute a waterflood in the ILoco Hills Pool within the West
| oco Hills Grayburg No. 4 Sari Unit Area in Rddy County, New
Mexico. Said order provided that Rule 701-B of the Commission's
Rules and Regulations governed the determination of the project
area and of the projact allowable, and established a buffer zone
within which wells could be produced at unrestricted rxates.

{3) That Bewmont Oil Company seeks an amendgmsut ©f =214
Oordex No. R~2178 to provide for an exception to mle 101—-8 to
define the waterflood project area of the West lLoco Hills Gray-
buxg No. 4 Sand Unit as comprising all developed proration units
in said unit area whether or not the units are offset by injection
wells, and to assign to said project area the maximum allowable
authorized by Rule 701-E, said allowable to be produced from any
wall or wells in the unit area. As an alternative, approval is
requasted of an allowable equal to the maximum allowable author-
ized by Rule 701-B for 211 wells in the unit area, to be produced
 from any well or wells therein.




-2—
CASE No. 2520
Ordar No, R-2178-A

' (4) That in Case No. 1787, Order No. R-1525, by which Rule
701 was pro-ulqatod. the Commission determined that reasonable
curtallmsnt of provduction in waterflood projects does not result
in a loss of ultimate recovery. Said determination was made only

aftexr full comsideration of the varying resexvoirx conditions

eacountered in the oil pools of New Mexico.

(5) That the applicant in thic case failed to prove that
the Loco Hills Pool is sufficiently different from other oil pools
in New Mexico to justify an exception to Rule 70l1l.

{6) That the applicant failed to prove that waste would be
cauged or that ccrrelative rights would be violated by operating
the subject watexrZlood project under the provisions of Rule 701
and pursuant to Order No. R-2178.

(7} That the application should be denjed.

IZ_1S TRRREYORE ORDERED:
rat the nmﬂ

cation of Newsont Cil Company for an amendment
of Oxdar Mo. 1—217 is herxeby denied.

DOME at Santa Fe, New Mexico, on the day and year herein-
above deaiematad.

STATE OF NEW MEXICC
OIL CONSERVATION COMMISSION

2 L

esx/
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PHONE 329.11082

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERGUR, W, M,
PHONE 24).869"

BEFORE THE
OIL CONSERVATION COMMISSION
Santa Fe, New Mexico
April 10, 1962

IN THE MATTER OF:

Application of Newmont Oil Comparny for
an amendment of Order No. R-2178, Eddy
County, New Moxics. Applicant, in the
above-styled cause, seeks an amendment
of Order R-2178 to provide for an ex-
ception to Rule 701-E to define the
water-flood project area of the West
Loco Hills Grayburg No. 4 Sand Unit
located in Townships 17 and 1€ South,
Ranges 29 and 30 Zast, Loco Hills Pool,
Eddy County, New Mexico, as comprising
all developed proration units in said
unit area whether or not the units are
offset by injection wells, and to as=-
sign to said project area the maximum
allowable authorized by Rule 70l1-E,
said allowable L0 be produced from any
well or wells within the unit area. As
an alternative, applicant requests ap-
proval of an allowable equal to the
maximum allowable authorized by Rule
701-E for all wells in the West Loco
Hills Grayburg No. 4 Sand Unit Area,
said allowable to be produced from any
well or wells in the unit area.

BEFORE: A. L. Porter, Jr.,

E. S. ®Johnny" Walker

TRANSCRIPT OF HEARING

CASE 2520

T Vit Vs Wt Vst Nt Vs Ol N Vot Vgl Vet Nomat

Tt Vet ot W’ Nl Voot Vgt Wt Wt Wangtt Vgt Vgl Nyt .}

{Whereupon, Applicant's Exhibits
Nos. 1 through 8., including LA,
B, C and D were marked for iden-

tification.)
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MR. PORTER: The hearing will come to order, please,
There's only one case on the docket this morning, so I guess we'll
take it first. Case No. 2520.

MR. MORRIS: Application of Newmont 0il Company for an
amendment of Order No. R-2178, Eddy County, New Mexico.

MR, LOSEE: Mr. Examiner, I assume that!s the proper

term at this hearing, Mr. Commissioner, A. J. Losee, appearing for

Losee & Stewart on behalf of Newmont 0il Company, the applicant

MR. PORTER: For the record, Mr. Losee, this will not
be an Examiner Hearing. It is a Commission Hearing, since two
members are present and it was so advertised. I would like to
call for other appearances at this time before we get under way
with the testimony.

MR. KELLAHIN: Jason Kellahirn, Isllahin & Fox, Santa
appearing for Amerada Petroleum Corporation.

MR. BRATTON: Howard Bratton, Hervey, Dow & Hinkle,
Roswell, appearing on behalf of Humble 0il & Refining Company.

MR, MORRIS: Richard Morris, appearing for the Commis-
sion Staff, and I have a preliminary motion I would like to make.

MR. PORTER: Mr. Morris, we'll call for other appearance
first and give you an opportunity to make your motion later.

Are there any other appearances, anyone else desire to make an
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appearance in the case? Mr. Morris.

MR. MORRIS: If the Commission please, I do not believe
jt to be the purpose of this hearing to enter into a full-fledged
discussion of the pros and cons of restricted water floods inas-
much as that was done at some length at the hearing in Roswell
in 1959. But in order that the Commission would have a background
in the case file and some evidence to review in making its
decision in this particular case with regard to this particular
pool, I move that the reccrd of the case in Case 1787 be incor-
porated into this case.

MR, PORTER: Does anyone deéire to comment on counsel's
motion for inclusinn of the previous record in this case?

MR. LOSEE: If the Commission please, it's the appli-
ir. Morris has stated, not to
Rule 701 which was adopted after the Roswell Hearing. It is our
feeling that the problem of applicant in this case 1is peculiar
to this field and to the pay section encountered and being
flooded at this time.

We feel that the testimony in the General Hearing on the
Order R=701 would be inapplicable to the facts in this case and
that applicant should have the opportunity, insofa> as any of

the witnesses testifying in that other case were concerned, 1if
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their testimony was in regard to this field we feel like we
should have the opportunity to examine them on their statements
of opinion and accordingly we object to counsel's motion.

MR. PORTER: Anyone else care to make a statement con-
cerning this motion?

MR. BRATTON: If the Commission please, we would sup-
port the motion of Mr. Morris. While Mr. Losee says this case
pertains to this one pool, the entire problem of restriction of
floods and whether that would result in waste or not was present-
ed in that general statewide hearing in which Newmont partici-
pated and Amerada and Humble participated, and if the evidence
presented there is inapplicable to this particular situation, of
course, the Commission would disregard the portions of the
evidence therein tnat are inapplicable.

However, in order not to burden the Commission with another
two or three days or fur days of hearings, we have not come up
again with the same witnesses and evidence on the general
proposition of whether floods can be restricted without waste.
Insofar as that evidence is applicable and can be considered by
the Commission here, we believe it should be available to them.
We believe it should be made a part of this record. We would
strongly support the motion of Mr. Morris.

MR, PORTER: Mr. Morris, do you have anything further

i
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to say?

MR. MORRIS: No, sir,.

MR. PORTER: I thought you were about to say something
before Mr. Bratton said it.

The Commission will rule that the record in Case 1787 will
be made a part of the record in this case today. Mr. Losee, are
you ready to go forward with your testimony?

MR. LOSEE: Yes, sir.
MR. PORTER: Will you have all your witnesses stand and
be sworn at the same time if you have more than one?
MR. LOSEE: Yes.
(Witnesses sworn.)

MR. LOSEE: I have a statement I would like to make,

MR. PORTER: All right, sir.

MR. LOSEE: By way of clarification of applicant's
position in this hearing, we request the Commission to amend its
Order 2178 entered on January 30 of this year by two alterna-
tive prayers, the first of which requests an exception to Rule
701, which would define the project area as being the producing
proration units in the West  Loco Hills nit Ares, previocusly ap-
proved by this Commission, which have not heretofore enjoyed

unrestricted allowables, and those proration uaiis tc be con=-
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 similar to this is received, that correlative rights in the field

sidered without regard to whether or not they are offset by
active injection wells and for a transfer of allowables between
wells; or, secondly, in the alternative under the authority of
Rule 701-E-3, request the assignment of a special allowable for
the West Loco Kills Unit Area except that portion which has here-
tofore enjoyed uirestricted allowables equal to the maximum al-
lowsble under the rule to be produced from any well in the unit

area.

The second alternative is based on the provision in the order
that special allowables may ve assigiped in limited instances
where it is necessary to protect ccrrelative rights. The end
result under either of the prayers of the applicant, as we intend,
would be the same. That is to say, the order would authorize an
allowable of 42 barrels per day times the number of producing pro-
ration units in the unit area not heretofore enjoying unrestricted
:able, plus an allowance of one-third of 4,2 for each addition-
al well on any producing proration unit.

We believe our testimony will show that unless an order

will be injured and harmed, and that unless the field is flooded
in a manner in which it is proposed, waste will occur. We also regus
although I think probably it is a part of this record, the

testimony at the January Lth hearing in this same case be
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considered by the Commission. As I understand, Mr. Porter is
nodding his head, it would be part of it?

MR. MGRRIS: If the Commission please, I don't believe
the parties that have entered an appearance today were parties
to the case heard by the Commission on January Lth, and for that
reason I would oppose Mr. Losee's motion to incorporate the
record in that case,

MR. LOSEE: Mr. Porter, I apologize for having Mr.
Morris'! copy of the transcript which he has been kind enough to
loan me, but I believe Mr. Bratton appeared on behalf of
Humble in the original hearing, and I believe Mr. Kellahin ap-
peared on behalf of Amerada.

MR. MORRIS: I stand corrected. I withdraw my oppo-
sition.

MR. PORTER: The record in the case from which the
Order 2178 came out of, the record in Case 2473 will be made 2
part of the record in this case. Mr. Losee, you may proceed
with your first witness.

GRANT M. SMITH
called as a witness, having been first duly sworn, testified as

follows:

DIRECT EXAMINATION

BY MR. LOSEE:
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Q Would you state your name, residence and occupation,
Mr. Smith?
A Grant M. Smith. I am a petroleum geologist for Franklin

Aston & Fair at Roswell, New Mexico.

Q You have not previously testified before this Commis-
sion?

A  No, sir.

Q Would you state your education, your college education

and degrees?

A I have a Bachelor of Science degree in Geology and also

a2 Master of Science degree in Geology from Brigham Young Univer-

sitye.
Q Are you a member of any engineering societies?
A 1 am a member of the American Associztion of Petroleum

lealogists and membher of Sigma Gamma Epsilon.

Q How long have you been employed as a petroleum geologist

er workad in that field?

A Since 1951.

Q Independently or for companies, and if so, what
companies?

A "I worked with Spanolind 0il & Gas Company and with

Atlantic Refining Company. I am now with Franklin, Aston & Fair

of Roswell, New Mexico.

)
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MR. LOSEE: Are Mr. Smith*'s qualifications acceptable,
Mr. Commissioner?
MR. PORTER: Yes, sir, they are.

Q (By Mr. Losee) I will refer you to the board and what
has been marked Applicant!s Exhibit 1 and ask you if you will
state what that is and explain it to the Commission, please,

A This is a water flood response map constructed to show
the response of the various wells in this water flood to the in-
jection of water. I have shown the area acquired by Newmont 0il
Company from Franklin, Aston & Fair outlined in yellow. The
area outlined in red is the proposed unit. The contour lines,
beginning with the blue one, is the water flood response as of
the first of January, 1960; the dark green contour is the water
flood response as of January lst, 1961; the orange liﬁe is the
water flood response as of January lst, 1962.

Q What is the purpose of those lines in connection with
this case?

A It is contour line connecting wells that are re-
sponding to water flood, showing increased produétion in oil.

Q What intevest does Franklin, Aston & Fair have in the
area which you are mentioning?

A We have the interest that we retained from Newmont 0il

Company.

B
5
#
E
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Q Would you point that out with your pointer and describe

A It includes the Southwest portion, Southwest Quarter of

Section 32 with the excer:iun of the Southeast of the Southwest.

Q Sxcluded is that area outlined in yellow on the map?
A Yes.
Q Did Franklin, Aston & Fair retain a production payment

out of all that interest outlined in yellow?

A Yes, sir.

Q Are any wells offsetting your acreage responding to
this flood at this time?

A Yes, sir. We have wells on the General American
acreage in the south part of Section 31, 17 South, 30 East; also
in the Southeast Quarter of Section 36, 17 South, 29 East, and
we are now showing an increased production in the Yates well in
the Southeast Quarter-Southeast Quarter, Section 1, 17 South and
29 East.

On this map I have shown the response of scme wells, the monf
before they responded to water flood and the month following
response to water flood. For example, the Yates 6, a well in
Seection 6, 18, 30, in the Southeast, in the Southwest of the
Northeast Quarter, in February of '60 it produced 429 barrels

of oil, and in April of ®*60 it produced 1,092 barrels of oil.

h
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I have followed that, put these figures by a few of the key
wells in the area to show the basis of the flood response as showr
here. Then, on the last contour, the orange line, I have shown
the production from the various wells as of December, 1961. I
would like to point out that at that time the Dixon Yates Well
Ne. 2 in the Southeast, Southeast of Section 1 had not responded.
Mr. Yates has informed us as of this time that in March the well
increased from one barrel of oil a day to 30 barrels per day,
indicating that in March the flood front had reached this point.

Als0 in December the General American Well No. 12 zand 3 in
the Southeast of the Southwest of 31, 17 South, 30 East produced
2,179 varrels of oil. The No. 2 Well in the Southwest, Southwest
of the same section produced 1,952 barrels of oil,

The Ambassador well in the Southwest of the Southeast
Quarter, same section, in December produced 1,318 barrels of oil.
These are taken from the oil and gas conservation production
records. |

»] From your testimony and this exhibit, can you reach any
conclusion as to whether or not oil underlying Franklin, Aston
& Fairt's production payment acreaée is moving across your lease
line onto other lines?

A Well, I certainly believe it has, because there has been|

no injection in the General American and Ambassador acreage to
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cavse such a response in their wells.

Q Has there been any injection backup, backup injection
on the West Loco Hills Unit Area to the west of your acreage?

A No, sir, not to my knowledge.

Q Under the existing order in this case, R-2178, part of
your acreage in yellow, which is at the Southeast corner of your
map, and which has not yet been placed under water flood, was in-
cluded within the unit area and subjected to the participation
factors proposed in this unit. Based upon the allowable estab-
lished in the prior order in this case, that is R-2178, can you
TSCommEnd 10 your Colpany ihait 1t commii its production payment

interest to the terms of this unit agreement?

A No, sir, I don®t believe I could.
Q For what reason, Mr. Smith?
A Well, the main reason is time of pay=-out and over-

riding royalties and so forth.

Q Actually, vour production payment interest now
enjoying unrestricted allowable that hasn't yet been flooded
would be encumbered by a restricted allowable on the westerly
portion of the unit, is that correct?

A Yes, I believe it would be.

Q Ic it for that reason that you cannot recommend to your
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company that_they Join this unit?
A Yes, sir,

MR. LOSEE: I think thatts all, Mr, Smith.

MR. PORTER: Does anyone have a question of Mr. Smith?

¥r. Nutter.

CROSS EXAMINATION

BY MR, NUTTER:

Q Mr. Smith, how much did you Say these wells up here in

Section 31 were Producing again, please?

A Some of these wells, the General Aerican Ng, 2 well, I

have 1,952 fop December pProduction,

Q That?s the little violet colored figure?
A Thatts the figure thattg shown in violet,

Q The No. 12 ang 3?

A No.12 and 3 wells combined is 2,179, but I have no way

of showing which well or whether both of them Produced that, from

the record.
Q And Ambassadoris No. 1 in the Southwest, Southeast?

Produced 1,318,

What about this other well, the Newmont wel1l?

I see. A Pardon me,

A

Q

A Newmontts well, that is part of theirs,
. ,

Q

The other well, the 8,599, that's a Newmont wel1?
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A Right.

Q Has General American started any water into the ground
in the water project that was authorized them?

A It's my understanding that they have not at the present
time.

Q Have they received an allowable of 1952 barrels for that
No. 2 Well?

A I dontt know what they have on that.

Q You donft suppose that the 1952 barrels would be in
excess of the normal unit allowable for this pool for the month,

would you?

A 1Y

e Vs
FH IR S L V]

suie on ihate 1 belleve, was 1t our hearing
last July where they received a maximum allowabie?
Q They received a maximum allowable, presumably, which

would be contingent on the instigation of a water flood project,

but to your knowledge they haven'!t started any water into the

ground?
A That is my understanding.
Q Which was the area, which you defined as Franklin, Aston

& Fair having retained a production payment interest in,which
you could not recommend be included in the unit?
A That is primarily in the Canfield Lease, I believe, in

Section 9 of 18 3outh, 30 Bast, and extending probably on down
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et e

jnto Section 18,

Q gection 7, possibly, rather than 9, Mr. Smith?

A 7 is correcte.

Q That would be the acreage that is outlined in yellow,
is that correct?

A Yes, SiTe

Q In stating the reason that you.couldn't ﬁake this
recommendation, I believe you said that the reason why is that it
en joys an unrestricted allowable at this time, but would have a T
stricted allowable if it were jncluded in the unit?

A That's righte

Q You are presuming that as the water floed advanced to \
the south this area would receive an unrestricted allowable? \
A Itts my understanding it would.
Q You are also assuming that under the assignment of a

project allowable in yhe unit area, as provided in the original
order by Order R No. 2178 in case 2473, you are also assuming tha
these wells would not be permitted to produce at the rate at \

which they were capable of in the unit?

A No, sir. You mean in the over all unit?
Q Yes, S5ire A That'!s right.
Q You are overlooking the fact that this order provides

that allowables may be gransferred to wells which could produce
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the allowable,
4 Tn the entire area to the west?
Q I am talking about in the water flood projecp area,

Mr. Smith. The order provides that the project would be governed
by the allowable provisions of Rule 701-E, but doesn't Rule
701-E allow transfer of allowables among the wells within a
project area?

A Well, I am not exactly familiar with that. It was my

understanding that that probably would not be the case in an overs:

v

all unit.

Q If you are not compietely familiar with it, Mr. Smith,
you wouldn*t be in a position, then, to be able to say for sure
whether these wells would be procducced at a restricted rate or

what rate they would be produced?

g
b4
r
Joud
n

my understanding that they would receive the same
treatment that the pilot flood and the flood so far has received.

Q Itm falking about if they were in the unit, they would
receive the transfer allowable if they were in the unit, would
they not?.

A Well, I presume =~

Q As a matter of fact, some of those wells would be
included in the buffer zone that was authorized by the Commission

which would have capacity allowables, wouldntt they?
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A They could be, but I have some question as to whether a
buffer zone would be really accurate protection. If you wait,
I feel if you wait until a well responds before it is put into
2, that by that time you have probably moved a lot of oile
Q You are not acquainted with the testimony in previous
cases which have been incorporated in the record of this case to
date, in which proponents of capacity allowables have stated that
in their opinion no waste nor injury to any water flood in any
manner would result if response of a well to water injection were
noted and a period of up to thirty days elapsed prior to the
time any backup wells were put on?
A Well, I'm not entirely unaware of that, but I would
say that in this case we have already suffered drainage and, for

I +
if the No. 2

instance, Well on the General American lease up
there now goes into injection of water, that theret!s already been
considerable oil moved on through there that we will not recover.
a] Well. the Commission authorized an injection program
for that area up in Segtion 31 quite some time ago?
A Yes, sir.
which vou said you couldn't

Q But some of the area

recommend be committed to the unit is included in the buffer

zone with capacity allowables under the provisions of Order R-217$,

correct?

y

&)
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A

Q

Correct.

Then the remainder of the wells would be eligible for

transfer of allowable under Rule 701-E, correct?

A

Correct.

MK, NUTTER: Thank you.

MR. PORTER: Does anyone else have a question?
MR, LOSEE: Yes.,

MR. PORTER: Mr. Losee.

REDIRECT EXAMINATION

Mr. Smith, have you seen evidence which will be intro-

duced in this case indicating to you that under the existing

order in this

field which would be included in the project area, when theytre

offset by injection, could not be flooded with maximum efficiency

and that oil would otherwise be lost in that area?

A

Q
A

Q

Wells in the west part of the area?
Yes.
I have szen some of that evidence, yes, sir.

Is it not for that reason that you cannot recommend to

your company --

A

Q

That is one of the reasons, yes.

Did you prepare this Exhibit 1, or was it prepared

Y
Ty

el
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case, R-2178, that wells on the west portion of the
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under your direction?
A 1 prepared the information and the rough work on it and
I had the draftsman do the fancy work.

MR. LOSEE: The applicant will offer Exhibit 1 in

evidence.

MR. PORTER: Any objection to the admission of the

exhibit? Applicant!s Exhibit No. 1 will be admitted to the record

If no further questions --

MR. XKELLAHIN: Mr. Porter --

PORTER

¥Mr. Kellahin.

*»

'
I
.

il el b

YELLAUIN: Zould I ask a couple of questions, pleassa?

}-’IR. PORTER: Su.rely.

RECRQOSS EXAMINAT ION

BY MR, KELLAHINS

Q Mr. Smith, I can't see your map and I am not quite clear
where the General American and Ambassador wells are located in
reference to the present flood project. Could you point them out
to me?

A This is General American's well in the Southeast,
Southeast of 36, 17 South, 29 East. This is in Sectien 31, 17
South, 30 East. This quarter section is General American, and
the West Half of the Sountheast Quarter is Ambassador.

Q In other words, they are all to the north of the
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present project area?
A Yes, sir,
Q Do you have any acreage in that area north of those
wells?
A No, sir.
Q You dontt propose to incliude any of that portion in

your flood project, is that correct, north of the present project?

A Well, that was supposed tc be a backup project.

Q By Ambassador?

A By Ambassador and Geperal American.

Q As I understood your testimony, and correct me if I'm
ong please, it's your position that oil is belng swept acroés
lease lines to General American's well, is that right?

A Thatt's righte.

Q What effect would the granting of this order have to
protect those since you already have capacity allowables on the
offsetting wells?

A I'm not sure that I understand your question.

Q You have capacity allowables in the project area now,
do you not?

A Thatt's right.

Q What effect would the granting of the order you now

seek have to protect this drainag= that you are talking about?
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A Well, it would stop any more oil from moving, but we
wouldn't get back what has been moved,
Q How would it stop it?

By pressure from the opposite side.

)

Where is the pressure from the opposite side coming from

A
Q
A From the injection wells when they go in here.

Q Those are not your wells? A No.

Q You are not applying for injection wells?

A All Itm talking about, all our oil has been moved off of]
here from these leases and we are not proéected.

Q That has nothing to do with the present application,

A I ai: showing that we have suffered drainage due to lack

of lease line cooperation.

Q Lack of lease line cooperation does not enter into this
application, does it?

A Well, it will to the certain extent that we are starting
to move oﬂ these leases over here and the leases down here.

Q . But it has nothing to do with the area north 6f it in
this application?

A I guess not.

Q ] guess not.

MR. PORTER: Any further questions? The witness may be

excused.,

{Witness excused.,)
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MR. PORTER: Call your next witness, Mr. Losee,
CHARLES C. LANGDON
called as a witness, having been first duly sworn, testified as

follows:

DIRECT EXAMINATION

BY MR. LOSEE:

Q Would you state your name, residence and occupation,
please?
A My name is Charles C., Langdon, Fort Worth, Texas. I'm

Vice President of Newmont 0il Company.

0 How long have you been with Newmont 0il Company?

A Since 1955.

Q Would you generally outline the formation of this West
Loco Hills Unit Area? |

A Tes, I'll be glad to., In 1958, Newmont acquired from
Frankiin, Aston, & Fair and others, about 2,000 acres, a little
more, in the extreme eastern edge of the Loco Hills fill. This
acreage is shown on Exhibit 1 in yellow. In October, on October
25, 1958, upon application to the Commission, Newmont, under
Order 1267, received an order from this Commission to institute
its pilot water flood.

Immediately thereafter it did institute its pilot water

flood, and in early 1959 we started getting some response from our

ot
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producing wells. BY 1ate 1959 1 beg your pardon, we started

getting our first responsee. zarly in 1960, it was apparent o

Newmont, &35 well as 1O the resv of the operators in the bvalance

of the Loco Hill £ill, that Newiront would have 2 successful floode.
Qobviously these people had been watching with great interest

LY

\ the results of Newmont s flood, because if it were successful, of

PHONE 32%5-3

course, they feit ohatb jnasmuch as the same formation was in-
volved throughout the field, that they likewise would probably ve
able tO conduct 2 successful floode

When it did become apparent o Newmonb yhat it had a success
ful flood in operation, we started contacting the people to the
north and to the west line of our proJject area to Jetermine

what their plans might be by way of either giving us backup OT

...—_,..._—-'—.-—,.-———-‘

by establishing projects of their own. Iin eéch case the people
had unique problems of their own;iﬁ the north General American
felt that they needed Lo work oul patterns and agreements with
Ambassador and the Ralph Fair interests, to the west of our
project area the people jnvolved félt that the most efficient way

to g0 about developing the balance of the field would be by

PHOMNE 243.669)

e

establishing a unite
As a result, we have been delayed to some extent in getving
the backup Lhat owr engineers felt was necessary in order tO

maintain 2 balance between Newmont'!s producing wells and whelir

\

PRy
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injection wells.,

In June of 1960 a meeting of all the operators in the
western portion of the Loco Hill fill was called in Artesia to
discuss procedures and plans for developing the balance of the
acreage in the fill, At this meeting it was determined that
perhaps the first step should be to have a feasibility engineering
report prepared, and this report was prepared. I understand that
it was prgpared at that time without all of the information
which Newmont had as a result of actual on-the-ground experience
in the field. It was not until May, about a year later, that
ahother meeting of the operators was called to discuss this
feasibility report.

At that time no definitive action was taken by the operators/
the matter was left somewhat hanging in the air. Each of the
operators were to go back and to study the report and to come up
with some idea as to what the best avproach to put this portion
of the West Loco Hills lying to the west of our project under
development.

Newmont came up with a plan which they discussed with some
of the major operators in this undeveloped area as well as with
thie local office of the United States Geological Survey in
Roswell, and Newmont's plan was tentatively approved by the

United States Geological Survey in Roswell as well as the major
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operators in the area.

In November of 1961, about a year and a half after our first
meeting concerning the area was held, and at this meeling Newmont
discussed its proposed plan with all of the operators then
present. About 90% of the operators in the undeveloped area of
the Loco Hills fill were represented in this meeting. The plan
that Newmont submitted at this meeting was approved in principle
by most all of the operators then present, and Newmont was named
at this meeting, operator for the unit which Newmont proposed
in its plan.

Newmont then proceeded to have prepared a unit agreement
and a unit operating agreement which embraced the plan which
Newmont had presented. At this moment the unit agreement is
before the United States Geological Survey in Roswell for approval
and I understand that the agreement is just about in form for
approval in Roswell,

The unit agreement has been submitted to the office of the
Land Commission of the State of Neﬁ Mexico, however, no formal
approval has at this time been requested, Newmont at this time
does not contemplate seeking formal approval of the Commission

ha Noanawal Tand O£
A d A A F AL o i -~ N e

+ i Neaw Moavionn
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cf » New Mex , nor does it cont

seeking final approval of the United States Geological Survey in

Washington until such time as the Commission issues its final
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order as a result of this hearing. That is the present status
of our efforts to put a unit together.
Q Mr. Langdon, was your original water flood project

authorized by an order of this Commission entered prior to 701,

Rule 7017
A Yes, it was. It was issued on October 25, 1958,
Q Does Newmont assume that this original project had

capacity allowable for all of its acreage?

A The order as such does not in so many words state that
Wwe get capacity allowable. However, since we have been in opera-
tion the Commission has in each case where we have put on addi=-
tional wells, allowed us to produce those wells at capacity, and
we have no reason to assume that as we progress a4cross our present
project area that the Commission will change its method of
treating that project.,

Q Does Newmont have any concern with respect to the
acreage that it proposes to contribute to this unit, yielding the
same volumes of secondary oil by unit operation as it would under
continued operation under the present Newmont order?

A Well, Newmont, in respect to the acreage which was in
its original project, is in somewhat of a unique position.

Wetre more or less forced into the position of walking a2 tight-

rope, so-to-speak, because on the one hand, Franklin, Aston &
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Fair and their associates are watching us carefully, and properly
so, to see that we protect the lease lines in order that their
production payments will be properly protected. On the other
hand, our engineers are cenvinced that unless we are allowed to
continue to develop this area in the same manner in which our
pilot area has been conducted, that is by vnrestricted rates of
injection, that we might suffer reservoir damage.’

So we have to, in each case, determine whether to cut back
our injection rates or whether to go forward with them with tue
possibility of pushing oil across the lease lines, and then, as
a’result, getting in,troﬁble with our royalty owenrs and our
production payment owners.

We dontt feel, that is, our engineers have advised me that
they do not feel that unless they are allowed to continue the
project in the manner in which it has been developed that they
%1ill be able to have the ultimate recovery of secondary oil.

Q In connection with your negotiations with General
American and Ambassador on the north, did you enter into any
lease line agreements?

A Yes.“ It was about July a year ago that we first arrived
at the pattern of producing wells in relation to injection wells,
was determined between Newmont., Ambhassador and General American.

This pattern was definitely agreed upon, it was not until, oh,
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perhaps sixty days ago that we finally signed the final agreement
placing that pattern into effect. It is my understanding that
since Ambassador, General American and the Fair interests received
the order from the Commission that they have gone forward in
installing their plant facilities and their lines to give them a
water supply and that they are at this moment just about ready to
begin injection of water in their wells.

Q Do you know what was the reason for this delay in
commencing this lease line cooperation with General American and
Ambassador?

A I can't give you any initial reason why they delayed.

I do understand that when they first saw the Commission approval
for their project area for secondary recovery operations, that
they were unhappy with the first order that was issued, and that
they came back to seek either a’new order or an amended order,
which I understand they did receive, and I understand that under
such order they feel that they can maintain a flood project that
will give them maximum recovery for secondary oil.

Q Did Newmont do all it could on its behalf to as: <" .nd
cooperate with General American and Ambassador “n this lease line
agreement and in their request for cape -ty allowables?

A Newmont did. Newmeont had innumerable conferences with

all of the parties involved in the situation and in the acreage
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here to the north, because Newmont owed a definite obligation to

its production payment owners and to the royalty owners inside the

confines of the Newmont project. We didn't meet with much success

by way of geiiing the backup

times meet with a cooperative attitude, which didn't serve us too

well;at the time they had their hearing we did show up and suppoit

ithleir applicatiocn.
Q Do you have anything else that you would like to state
with reference to this application of Newmont?
A No, except to urge the Commission to grant us an order
under one of our alternatives.
MR. LOSEE: T think thatts all.
MR. PORTER: Anyone have a question of Mr. Langdon?
Mr. Morris.

CROSS F¥ .INATION

BY MR. MORRIS:

Q ¥Mr. Langdon, to ¢larify exactly what Newmont is seeking

in this application, it might be rather difficult from a reading
of the notice given in the case as to just what is being sought.
is it true that under eithe; alvernacives or prayer o
in this case, what really is being sought is capacity allowables

for the production of water flocd oil in the entire unit area?

A Mr. Morris, I'll say this, that if we had capacity

T T
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allowable for the entire project area and were permitted to go in
and develop the whole area simultsnceously, ti
capacity allowable for the whole area. Such is not our intention,
We feel that if we stage the development of the area under the
order which we seek that we will never produce on a daily basis
more than we would produce if we were granted free transfer of
allowables from each of the wells loéated in the whole unit, and
we feel that is somewhat, well, certainly a great departure from
capacity allowable in the whole field,

Q But it would be your intention to produce the wells
that are actually going to be ynur major water flood nil-producing
wells at a capacity rate?

A It is our intention, yes, as we progress in our develop-
ment of the flood by stages to produce those wells that are then
on production at capacity, else our engineers are fearful that
we will have reservoir damage and loss in g}timate recovery of
secondary oil.

Q Have you made any determination of what capacity will

amount to in barrels per day for the initial stages of this

A Mr. Morris, I would appreciate it if you would hold
that question for one of our subsequent witnesses, because I

dont't have the information at hand and it will be available to

POETYN
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you, however.

Q All right, sir. Will a subsequent witness also be
able to testify concerning a comparison between the allowables
that you would have under Rule 701 and the allowables that you
would need to produce your project at the rates that you desire
to?

A That testimony will be available.

MR. MORRIS: Thank you.

MR. PORTER: Anyone else have a question of this witness

MR. BRATTON: I don't think I'll ever have an oppor-
tunity to ask Mr. Langdon a question under oath again.

—— ® e T AFIMAR .
Dl Pilley DIWALiuive
R —

Q Mr. Langdon, are you an engineer, sir?
A No, sir.
MR. BRATTON: Thank you.
MR. PORTER: Any further questions? Mr. Kellahin, you
are a little slow this morning.

BY MR. KELLAHIN:

Q Mr. Langdon, you testified as having some difficulty
in regard to your lease line situation with Franklin, Aston &
Fair, and thatts to the southeast generally, isn®t it?

A If I said that, it was not my intention. I said that,

I meant to say that we felt that we had a problem along lease

X
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lines in protecting the reservoir and at the same time protect thl
over-riding royalties and the production payments owned by

Franklin, Aston & Fair and others,

Q How have you resclved that difficulty?

A We are seeking to resolve it in this hearing.

Q What are you doing now, though?

A We are slowing down the expansion of our flood.
Q Have you restricted your injection rates?

A We have to some extent, and very reluctantly so,

because our engineers are convinced that by slowing down our in-
jection rates that they're destroying or damaging our underground
horizon.

MR. KELLAHIN: ‘'l'hank you.

MR. PORTER: Anyone else have a question? Mr. Nutter.

BY MR. NUTTER:

Q Mr. Langdon, mentioning that the operators to the north
of your flood had not as yet put water into the ground or
initiated their water flood operations,in explaining why, you
mentioned one of the reasons was that they had received an order
from the Commission which evidently they weren't too happy with.

A That was my impression from having discussed the matter

with them,

Q And you went on further to state that it was your under-

T T S T
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standing they had come back for another hearing and had received
an order that they were happy with?

A That is my understanding, ves, sir.

Q Do you know the date of the order that those three
operators received to the north of your flood?

A I know this; Mr. Nutter that it was received long
enough ago that one would expect that they'd have some of the
wells on injection today.

Q You didn't mean to infer that the Commiésion had been
lax in its decision?

A No, sir, and if I did, I didn't mean to give such an im<¢

S As a matter of fact, that order was entered last July?

A Certainly.

Q As a matter of fact, if that order were issued last
July, that would be sufficient time?

A Yes, sir.

MR. PORTER: If no further questions of this witness,

he may be excused.

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

DIRECT EXAMINATION
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BY MR, LOSEE:

Q Would you state your name, residence and occupation?

A Herman Ledbetter, from Artesia, New Mexico, and I'm
production superintendent in New Mexico for the Newmont 0il
Company.

Q How long have you been employed by Newmont Oil Company
in that capacity?

A It will be three years the first of May.

Q Have you previously testified before this Commission?

A I have.

MR, LOSEE: Are his qualifications acceptable?
MR. PORTER: Yes, sir, they are.
Q {(By Mr. Losee) Would you give us and the Commission

a brief history of the procedures used by Newmont in injection
well completions on your pilot project?

A Yecs. When we started our pilot water flood in Septem-
ber of 1958, the procedures were to use or convert old producing
wells to water injection. These wells, the production equipment
was removed and they were cleaned out to total depth and con-
nected to injection. In starting this pilot flced,while we
were using a shallow ground water within the project arca, the
injection rates during this time were limited by the water supply

available.

©
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In December, 1959, an adequate water supply was constructed
and available and at this time the water injection rates were
brought up to what was considered the maximum withou£ lifting the
overburden.

Q Mr. Ledbetter, in connection with your discussion 1
would refer you to Exhibit 2, which has been marked Applicant?®s
Exhibit 2, and ask you if you'll proceed with your explanation
of this water injection water pregram using this exhibit as a
guide.

A well, this ic 2 graphic history of the injection and
the production of o0il and production of water. Ls you wiil note,
as I stated previously, water injection was started in September
of 19, or in November, I am sorry, November of 1958. The follow;
ing thirteen months was injected at a more or less even rate
until about the middle of December, 1959, when this adequate water
source was available and the water injecticn was increased.

As you will note, the oil production began increasing
shortly thereafter and continued to increase for some time and
then leveled off. The water injection increases along this time
are larges-after the first few months in 1960 were due largely
to expanding the flood.

Q Is it this point in December of about 1959, or maybe

on your graph it would be November, in which you then had an
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adequate water supply to start injecting at the maximum efficient
rate?

A Yes, that is the time that we did have this adequate
supply. During this period, why it was our policy in operating
these leases to, general policy to inject in our injection wells
at what we felt was the maximum injection rate.

Q Does this performance curve show that the oil productior
and the water injection are somewhat parallel?

A Yes. The injection into an area and the production
éut of an area do have a very parallel arrangement.

Q I will ask you to refer to what has been marked
Applicantt's Exhibit 3 and ask you if yout'll explain what that
exhibit portrayse.

A These are some curves that have been constructed and
labeled "Effective Injection®, "Total Fluid Production®", and
»0il Production™. These curves with the effective injection
curves were constructed to show the injection into a producing
well area where we have the five spot, why we take, if it was a
square five spot we would allocate the injection from these in;
jection wells wivhin this producing well area or into the center
producer on a geometrical basis.

During a period in 1961 we did make a slight exception to

this operating procedure of injecting into all of these wells
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at capacity injection. The two wells involved were Yates A No. 2
along the north line of the project and Ballard B No. 5. This
is the location of the Yates & No. 2, and this is the location

oI’ the Ballard B No. 5.

Q Why did you vary those injection rates on those two
wells?
A These injection rates at that time were curtailed to

decrease the possibility of moving oil across the lease lines.
After some five or six months of this curtailed injection we
noticed, or during this five months we noticed an adverse effect
upon the production in the offsetting wells, By this time
General American 0il Ceompany and Ambassador 0il Company had re;
ceived an order tc start their flood and had agreed to a coopera;
tive flood along the north line.

At this time, why we raised these injection rates back to
what we felt was the maximur., From these curves in some of the
offsetting wells I would like to call your attention particularly
to somé. Ballard B;A, which is the third page ;;

Q Could you pinpoint it on the map?

A This offsets one of the restricted wells to the
south and west, it offsets the Ballard S;B to the south and west,
This restriction can be seen on this effective injection curve

quite readily there during the middle part of 196l. As youtll




DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N. M,

FARMINCTON, N, M,
PHQONE 325-i182

PHONE 243.66%1

PAGE 3 8

note, while the injection was steady or increasing, our oil was
increasing; about the point where we decreased our injection, our
0il production decreased, which was no surprise, really, but the
surprise came when we increased the injection in the latter part
¢f the vaar, why our o0il production continued to decrease in this
well, If youtll turn to Ballard B;B ;;

Q Would you point it out on the map?

A This well offsets the Ballard B No. 5 to the north
and west. In this well you'll note the decrease in the effective
injection into this well's producing area and about the same time
we get a decrease in the total fluid production. When the
effective injecticn intoc this area was again increased along at
the end of the year, why the total fluid production in this well
came back up, but the oil producticn continued to decline, and
in about the same manner as it had before.

Farther over towards the back, west, Yates S;A, itts about
the fourth page from the back, this well offsets the Yates A
Noe 2 ¢o the south and east., Youtll notice at the end of the
year where we were increasing our effective injection into this
area of this well we were able to raise the total fluids
slightly, but the oil is declining quite rapidly here.

Another one I would like to point out is the last one in

the last graph in this group of graphs, Yates A-9. This well is
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affected by both the Yates A-2Z and the Ballard B No. 5. It
offsets the Ballard B No. 5 to the south and east and the Yates
No. 2 to the south and west. Since this well was affected by both
wells, why the effective injection into this area during this
curtailment. was quite evident from your effective injection curve.

’ During this time, why the total fluid production continued
to decline, and when the injection rates were again restored, we
were able to increase the total fluid production, but it had very
little effect on our decline in oil produétion.

Q Mr. Ledbetter, before you leave the Yates A;9 well,
it is noted in December of 1961, after your effective injection
has been in
Would you explain the reason?
A I believe, if I recall properly, that it -

,Q Was that the month in which we had the freeze and your
power was handicépped in the field?
A We did have some operating difficulties during that

Ttm sure, as I recall, that that is the answer.

Q You did not intentionally reduce the injection rates?
A No, sir.
Q Sc that I can understand this exhibit, as I understand
it, the first page, you correct me if I'm wrong, the first page

of your exhibit is the effective injection on the producing wells
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in the Newmont 0il Company project?
A Yes, sir.
Q That each of the following sheets are injection rates

and fluid rates as well as 0il on each of the producing wells?

A Tes, sir.

Q And that for the purpose of arriving at the effective
injection you have allocated to each producing well a proportion;
ate amount of water from the offset injection wells?

A That is right.

Q In your 2llgcaiion of this preportionat- amount of
water, did you use generally accepted engineering standards?

A Yes, sir.

Q Can you arrive at any conclusion with respect to the

relationship of your injection fluid into the offset wells and
to the fluid out of the producing well?

A I come to the conclusion that this curtailed injection
rate definitely did affect our production in a way that, at least
for the present, that seemed to me to be harmful,

Q Your production of o0il has not come back up with the
production of fluid from these wells?

A No, sir, it hasn't.
Q I*l]l refer you to what has been marked Applicant?s

Exhibit 4 and Exhibits 4A, B, C and D.
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A Exhibits 44, B, C and D are isoflow logs that have been

run on wells within the pilot flood area.

These logs were run

at various times from a period starting in January, 1959, and the

last in March, 1960.

Q What is an isoflow log, before you start on this
exhibit?
A An isoflow log is a method of determining where the

water is leaving the well bore in a water injection well.

Q Would you go over each isoflow lug that's shown on

Exhibits A, B, C and D in relation to the Exhibit 4 which is the

injectivity profile tezt znd iz on the board?

2w T T PR J s 2 ST s
A Pirst 1'l)l take the i1soiliow

og taken on the Yates

Nc, 5 dated January 12, 1959. This log is shown as this dotted

line on this cross section.

Q Why did you start running these isoflow logs

wells in your project, Mr,., Ledbetter?

A This log was taken in order

This was taken about three months after we had started

to determine the

on these

best we

A S e o~
LilIT @

injection

and we were just checking to see where our water was going, to

see how much of the sand we were flooding.

Q Was this log taken with regard to establishing whether

or not you should or should not have a\capacity allowable on your
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wells in the area?

A No, sir. There was no question at that time about that.

Q On this January 12, 1959 log on the Yates No. 5, would
you_just give us your rate of injection?

A This well had an injection pressure at the well head
of 350 psi, and injection rate of 473 barrels per day.

Q How many feet of tﬁis section in this well did this log
indicate you were injecting water into at that pressure?

A Approximately 18 feet.

Q Would you mark that on the exhibit on the blackboard

as 18 feet?
A (Witness complies.)

Q Did you take the information for that statement off the

supporting well isoflow log?

A Yes.
Q Now, referring to the log made on February 4, 1960 ==
A This log was run, as you recall, our water supply

became adequate in December and we increased our injection rates
at that time, and our injection pressure, and at that time we
ran this log just to check and see if they had had any effect
upon the parts of the sand that were taking water, This log was
run at an injection pressure of 1050 psi, and an injection rate

of 1500 barrels per day.
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Q How many feet of the section did the log indicate you
were injecting water into?

A It indicated an injection over a depth of 48 feet.

Q Would you likewise mark that on the profile on the
board?

A Yes.

Q Now, referring to the Ballard B No. 5 well, I note you
have shown twoJlogs run on this one on February 19 and one on
February the 22nd.

A Yes.’ After running these two logs, or reviewing tihe
information on the two logs that we had on Yates No. 5, we
decided to check additional wells in the area to ses if this same

effect was present in other wells.

Q What is this effect that you are referring to, Mr.
Ledbetter?
A The fact that we were injecting over a larger portion

of th» sand at these higher pressures and injection rates. On
Febrvary 1Q w¢ ran tnls isoflow log on the Ballard B No. 5 at a
pressure of 1300 pounds and a thousand barrels per day. Then,
three days later we ran it cn the same well at a pressure of 900
pcunds and 500 barrels per day.

Q Why did you wait the three days between the runs of thi

log?

#
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A We waited in order to be sure that this well, or what
we felt was adequate time for this well to reach stable condi-
tions at this lower injection rate.

Q How many feet of the section did you find you were in-
jecting water into under your February 19 survey at the pressures

noted on the profile?

A The interval taking water at the 1300 psi pressure is
z}l{— feet.
Q What is the interval at the 900 pound pressure?

A Eight feet.

Q Would you mark those two footages on the profile tesi,
Exhibit 47

A Yes,

Q Refer now to the Yates A No. 11 and the isoflow log run

March 31, 1960, at what pressure was the water injected?
A This well was «-
MR. PORTER: What's the number of that well?
A Yates A No. 1l.
MR. PORTER: Thank you.
A Itts the one shown at the right of this cross section.
This well was surveyed at a pressure of 1150 pounds and 550
barrels per day. Al inis time, why we felt that we had adequate

evidence from these two wells we had checked that we didnt't¢ run

Coae ek AL
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this one at two different pressures. We just ran it at what our
norinal injection rate at that time was.

Q How many feet of the section did your log show you
injected the water inte on this well?

A It was injecting water over an interval of 85 feet.

Q  Mr. Ledbetter, did you run‘any of these tests in anti-
cipation of a proration hearing?

No, sir.

3 £ Ponsr
plggqa, 8, LTEUe

Let me check it again,

T h

By gpas puvy*1

A
Q How many feet did you say on this Yates & No. 117
A
Q

quld you mark that on the exhibit on the toard?

A Yes.

Q Mr. Ledbetter, can you make a general statement with
respect to what effect higher rates of injection had in these
tests upon these three wells as far as the amount of the section
that water was injected into?

A Yes. It was quite an increase in pay section that was
taking water under the higher pressures and injection ratese.

In some instances quite large increase.

Q It11 refer you now to what has been marked Applicant's
Exhibit 5 and aék if you would state what that portrays.

A This is a cross section of wells through the field

showing the sand sections and character of the pays through the

L
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field as the best information we have available. You'll note
that two of the wells shown in the previous cross section, Ballarg

B No. 5 and the Yates No. 5, are also included in this cross

section.

Q Those were the two wells on the injectivity profile,
Exhibit 47

A Yes.

Q Two of the three. Why did you use these particular
wells to make up this cross section?

A We used these wells in order to show that ithe pay
characteristics in these two wells is not different largely
from the other wells in the field., This characteristic of having
a sandy lime zone and sandy zone separated from the other sandy
zones covers an extensive area the best that we can determine.

Q Are these wells on this,what has been marked Exhibit 5,
wells upon which you had the best information in your project
area?

A Yes, sir. Those are the ones that we have the most
complete information in the area,.

Q Does this cross section run from north to south through
the entire area of your --

A Yes, sir, it runs from the well up in this area down

through this way.

!

6%%%3
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Q On this Exhibit 5 in respect to the Yates No. 5 and the
Ballard B No. 5, you have also shown the results of these iso-
flow logs, is that correct?

A Yes, sir. These show the zones, these tighter zones,
sandy and sandy dolomite found in these wells and other wells to
be taking water at these higher pressures.

Q Do these wells, and does this cross section, show that
the additional area thatts taking water is a gray lime that has
produced in the Grayburg sand, a gray sand that has produced?

A These zones are reported on the drillerts log and, of
course, all of this was completed open helé and‘produced toge Laer
Exactly where the oil production came from and how much came out
of thesc zones is really problematical, but it's doubtful that
in their primary production that they were able to contribute
very much o0il due to the completions at that time.

Q Refer to what is shown on this cross section as the

Canfield No, 8-A, as that well in which you had a larger amount

information than the other wells in the field, and ask what

Fh
b}
k]
[
¢t
[P}
Q
3

G
it portrays to the location of this Loco Hills sand?

A The 8-A well was cored and we do have a permeability
plotted on the cross section from the core analysis. You will
note that we have a permeable section at the top which is

separated by an impermeable section near the top of the sand,

% &




DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N, id,

FARMINGTON, N, M,

PHONE 325.1182

PHONE 243 6691

PAGE 48

and then below this we have a larger sand section, larger per-
meable sand section.

Q Is that similar to your available information, is that
section similar to the available information on the Yates No. 5%
A Yes, Yates No., 5, from our logs and the information
that we have available, shows a sand section that is very similard
Q From your testimony and the exhibits that you have
discussed, that is, 2, 3, 4, 44, B, C and D, and Exhibit 5, what
general conclusion can you draw with respect to the development,

secondary development of this West Leoec Hills Unit Area? |

A From the isoflow éurveys that we ran at different
pressures, 1 believe that in order to flood this reservoir ef-
fectively that high injection pressures and consequently high
injection rates are necessary.

Q Do you think this is true of all figlds in which you
have had any experience, or is this an exceptional field?

A I feel that this field is an exception to - -the general
reservoir found throughout the country.

Q Do you have any opinion as to whether or not, if this
field is not flooded at the maximum rate, it is probable that oil
will be lost that might otherwise be recovered?

A I believe that, from these injection profiles, that that

would have to be a definite conclusion that oil would te lost and
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that it could not be recovered unless the pressures on the ine
jection wells were kept up.
Q Were these exhibits 2 through 5 that you have dis-
cusséd prepared by you or under your direction or supervision?
A Yes, sir.

MR. LOSEE: At this time we'll offer Applicant's
Exhibits 2 through 5.

MR, PORTER: Any objections to the exhibits? The
exhibits will be admitted to the rccord. We’ll have a short re-
cess and the witness will be recalled for cross e?amination.

(Whereupon, a recess was taken.)

MR. PORTER: The hearing will come to order, please.
Does anyone have any questions'of Mr. Ledbetter?

MR. MORRIS: Yes, sir.

MR. PORTER: Mr. Morris.

CROSS EXAMINATION

BY MR, MORRIS:

Q Mr, Ledbetter, are your effective injection curves
Exhibit No. 3 in this case?

A Yes.

Q If you would refer to your Exhibit No. 3, and refer to
the first page of that exhibit where your curve showing the oil

production is declining now. You would normally expect for the
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0il curve to decline as the life of the pr;3;¢£ moves on,
wouldn't you?

A Yes, sir.
Q So the decline in o0il shown there is something to be

expected, nct something that follows only from a reduction in the
rate of injection, is that correct?

A In general that!s right.

Q I believe you testified with respect to various indi-
vidual wells in this Exhibit No., 3 that the reduction in the rate
of injection in some way, at least for the immediate present, had
a detrimental effect upon the oil production, is that correct?

A Yes, sir, so it seemed.

Q But your exhibiis do not show what the effect on the
ultimate recovery would be, do they?

A No, sir.

Q 30 your Exhibit No. 3 neither proves nor disproves that
waste wduld be caused by the restricted injection rates? It's
not intended to show ultimate loss, is it?

A 1 believe that's right.

Q Mr. Ledbetter, are you generally familiar with the
testimony in Case 1787 which has been made a part of the record
in this case, that was the general water flood case, where we

established Rule 701 as a result of the hearing?

TR L)
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A 1 was preseﬁt in the audience part of the time,

Q Are you familiar generally with the various theories
advanced by the parties in that case, specifically the parties
holding to the theory that water injected into formations will
imbibe throughout the oil bearing sands and that restricted rates
will not cause waste, but rather enhance ultimate recovery of ¢il?

A Yes, Itve read of that theofy.

Q Whether you agree with that theory or not, Mr. LedbetteA,

you do recognize it as one of the accepted theories in the

business of water flooding?

PR

A Well, it is a theorv. T'm net svre about the accept-
ance.

MR, PORTER: In other words, you don't accept it?

A No, sir. Not in this particular field.

Q (By Mr. Morris) Now, Mr. Ledbetter, do you have any
evidence to present to the Commission today to the effect that
the éil bearing sands in this particular pool will not imbibe
water injected at relatively low rates?

A No. We don't have any data to that effect.

Q Your isoflow logs that you have shown to the Commissiony
they show only where the injected water goes directly. They would
not show to what formations water might reach by the process of

imbibition?
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A That Is true to a certain extent. 1 feel that we have
definitely established that there are impermeable layers.

Q Relatively impermeable with respect to the major streaks

Ag Well, as common oil field terminology where impermeabili
is measured by core analysis, and I don't believe that any of the
imbibition people say that they will go through these layers or
imbibe from across these sections.

Q S0, your general conclusion that waste would be caused
in this field by restricted injection rates depénds largely on
what theory you hold to, doesn't it?

A I dont't think so. I think that there's no way that
you could say that we could imbibe into these zones that are
taking water at high pressure through these impermeable zones
from this main permeable section. I don't believe there's a
possibility of them imbibing through maybe six or seven feet of
impermeable dolomite into these other sections.,

Q Is there any possibility, Mr. Ledbetter, of injecting
into the various sections at different pressures?

A These wells were completed open hole with a casing set
approximately 75 to 100 feet above., Now, in this main, this most
permeable sand section was shot and it has shot holes that we
estimate that might be as large as 20 feet in diameter, and we

dontt feel there's a mechanically feasible way of doing ite.

[N}
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Q Do you find that these impermeable streaks which you
say will prevent the processes of imbibition, do you find these
streaks to be continuous throughout the Loco Hills sand area?

A We have a limited amount of data that we can work with,
and in our cross section and in our Exhibit No. 5, we feel that
this is borne out definitely. These wells, we have the best
data available in the field, and, for instance, in Yates No. 5
you'll note that there is a zone of considerable thickness and
shows to be a tight sandy dolomite, and then a more sandy zone.
Now, this pretty well correlates with this zone found at approxi-
mately 2800 in the Saunders A No. 1 and the zone shown at the top
part of the sand in the Canficld 8-A. We feel that where we do
have data there seems to be a continuity over sizable areas in
these impermeable zones.

Q Now, the portion of the sand above this impermeable zong
do you have any reason for feeling that it's not taking water at
the low pressures, is that shown on your isoflbw?

A The isoflow shows that it is not.

Q Do you feel that that is because that particular zone
has less porosity or permeability, what reason would you ascribe
to that?

A I do not know the reason. It've thought about it con-

siderably. All I know, from all the information that we have,
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that it does take at high pressures and it does not at low pres-
sures.

Q Could you tell me a little bit more about the way these
isoflow logs are obtained, how you know that water is actually
going into one zone and another?

MR. LOSEE: We have a Welex representative
here who'll make a detailed explanation of the log, if you would
like tc wait and let him answer those questions.

MR. MORRIS: Be glad to. I believe that's all. Thank
you.

'MR. PORTER: Anyone else have a question? Mr. Nutter,

BY MR. NUTTER:

Q Mr. Ledbetter, referring to your Exhibit No. 3, the
third sheet there, the Ballard No. 3-A well --
A Yes.

Q -- you stated that you had to restrict the water in-

jection into the offsetting water injection well from approxi=

mately March of 1961 until August or September, correcti?
A Yes, sir. That was the general.
Q Then when an ample supply of injection water became

available, you increased the injection rate in the offsetting

wells, correct?

A No, sir. This was done, we had ample water at that timT.
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Q But you did increase the injection rate as shown here
on. the Ballard 3-A?

A Yes, sir.

Q But that the oil production from the Ballard 3-A failed
to respond to this increased injection rate?

A Yes, sir.

Q What was the primary recovery from the Ballard 3-A
well, Mr. Ledbetter?

A I don't have that information with me today.

Q Would you have any approximate value for the primary
recovery on the weii?

A I think it would be under the order of 75,000 barrels.

Q What has been the secondary recovery from this well?

A Excuse me just a minute, and I'1l give you that infor-
mation. I find this primary here is 119,822 barrels.

Q What!s the secondary to date?

A At the end of February it was 119,165 barrels.

Q In February the well produced between five and six
thousand barrels?

A Yes, sir.

Q» And is still producing?

A Yes, sir, it's still producing.

Q So, actually this well has done fairly well as far as

r
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secondary recovery is concerned, having recovered its primary pro-
duction to date and still producing at the rate of better than
5,000 barrels a month, wouldn't you say?

A Yes, sir. But the injection wells surrounding this
well also had primary recoveries which wetll have to get some=-
where too, we feel.

Q If you recover an amount of oil,a secondary recovery
equal to the amount of oil produced on primary recovery, you
consider that you have a fairly successful water flood, dontt you?

A In general that is a very true statement.

Q Does the production decline curve for the second half
of 1960 all through 1961 and the first part of 1962 reflect
anything other than a normal production decline curve for a well
in a water flood project?

A It would seem normal without considering the injection
around this, but normally we have a definite relationship to the
injection around the well to the fluid produced out of the well,

Q If anything, Mr. Ledbetter, the decline since March of
1961 has been flatter than normally reflected in many water flood
producing welis, has it not?

A Yes, just looking at an average production decline curve
an average water flood, you would make that statement.

Q Now, referring to your Ballard B-3, which is the third

for
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or fourth sheet after that one in the Exhibit No. 3, here again
you have an injection rate which was decreased approximately
March of 1961, and has more or less been stabilized or possibly
slightly increased the second half of 1961, is that correct?

A Yes, sir.

Q This is another of those wells which you mentioned had
declined in o0il production and had not responded to the increased

water injection?

A Yes, sir.

Q How much o0il has this well procduced on secondary
recovery?

A 68,670 barrels to the end of February.

Q On how many sides does this well have injection?

A On two sides.,

Q So it's had a response of 68,000 from injection on only

two sides?

A Yes, sir.

Q What was its primary recovery, Mr. Ledbetter?

A 153,000 barrels, approximately.

Q So it's done fairly well considering the fact that it
isn't surrounded by injection wells, hasn't it, having produced a
third of its primary recovery?

A Yes, sir. It hasn't done as well as some wells we had
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by a considerable extent.
Q Is the decline curve here more than you would expect
on a water flood well?
A It is to this extent, normally we don't expect quite as quick

a break in this area where wetre, this water-oil ratio changed
quite abruptly, you'll note, about the time we increased the in-
jection. We would expect the oil to maintain a declining percent
of the total fluid that would be a little more regular there.

Q This well undoubtedly would have had a higher maximum
producing rate had it had water injection on more sides than it
actually has; wouldntt it?

A Yes.

Q And it would have produced more oil prior to the time
that the water breakthrough occurred initially?

A Yes, sir.

Q Now, referring to the Yates No. 4 well, which is several
pages further, in this case water injection took an overall de-
crease from January of 1961 until abtout July of 1961, is that
correct?

A Yes, sir.

Q And o0il production hit a peak in April of 1961 and
declined to a low in June of 1961, correct?

A Yes, it declined,
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Q Then when water injection was increased the oil pro-
duction also increased, is that correct?
A Yes.
Q So at least in all cases it is not always true that

wells fail to respond when injection rates in offsetting wells
are increased, would tha’ be a fair statement to make?

A Yes, sir, I believe it would.

Q Mr. Ledbetter, these wells are all open hole completions

is that correct?

A A11 of the original completions were, yes, sir.
Q Now, assuming that these isoflow diagrams are correct,

and they show a certain amount of water going into various sands
there and the water injection rate to be far from uniform into
the entire gross interval which is open to the well bore, would
that indicate the possibility of a need for selective injection?

A Well, I feel we're getting a higher uniform coverage
under these profiles that show, that were run at the higher in-
jection pressures.

Q Now, referring to the Yates well in which you have two
profiles, one for one rate, thebother for another rate, neither
one of these profiles shows uniform injection into the gross
section that's open in the well bore, though, does it?

A No, sir.
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Q And there are some lenses or sands or todies in that
open hole interval which are more susceptible to water injection
at any rate of injection?

A Yes, sir. There is, we feel, non pay sections open
in the open hole section as well as pay sections too. In fact,

a considerable amount of this top portion of this, oh, maybe
50 or 75 feet of this open hole at the top is impermeable dolomite

and not considered possible pay section.

] Would this be so impermeable that it wouldntt take water
regardiess of the injection pressure?
A We have not found any water going into any zones that

2idntt thinlr were nav sections or where we thought we could

l ulandt

13

recover oil.

Q In other words, you feel if it's permeable enough to
take water, it's permeable enough to produce 0il?

A Yes, along with the evidence that we have that there
was shows of o0il and indications of oil in these zones in the
original drilling.

Q But you dontt have any logs or anything, or cores, which
would indicate the saturation in these tight dolomites?

A No, sir, we dont't have other than, I don't even believe
we have saturations on the Yates or the Canfield 8-A, I don't

believe we do have,
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Q Do you have any evidence that, assuming that you were
injecting at the rate of 1500 barrels a day or five or a thousand %
barrels a day, or whatever it was, I believe on the Yates No. 5, ‘1
the second isoflow was run at 1500 barrels a day, correct? 4

A Yes, sir.

Q Assuming that you were injecting at the rate of 1500
barrels a day into that well, do you have any evidence that would
indicate that the water going into those tight sands would sweep
those sands and produce oil from them prior to the time that the
more permeable sands had had a complete sweep and the wells were
making 100% water and had to be abandoned?

A Yes, to a certain extent we deo have. It's kind of in
a back conclusion that we had to draw from this standpoint, in_
that we originally looked at this thing and we were looking at

this section, this better part of the pay section, and in in-

dividual wells we have recovered a great deal more oil than we
thought we should on the basis of this one pay section. From
that we attribute this additional oil to these other sections,
and come to a conclusion that we are fiooding ii from that basic.

Q Now, referring to your isoflow on No. 5 at the rate of
1500 barrels a day from the interval 2782 to 2789, you have a
percent of input running from 20 .o 50%, correct?

A Just a minute., This is the Yates No. 57
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Q Yes, sir, this is the isoflow that was run February k.
A .2782 to the point.
Q Yes, that would be the second station there on that tops
A Yes, sir, down to the point.

Q 2785 which would be the fifth station there. You have

a water receptivity running from 20% to 50% of the total?

A Yes, sir.
Q So that would make 30%, correct?
A Yes, sir.

Q Then, from the 6th station at 2804 tc the 8th station at

2807, you have a water receptivity running from 60% to 80%?

A Yes, sir.

Q So, three feet there, taking 20% of the water, correct?
A Yes.

Q And in the other interval seven feet are taking 30%

of the water, correct?.

A Which -~

Q Well, the interval from the second station to the fifth
station whe ¢ an inteival
taking 30% of the water which covers seven feet, or is it less

than that, five'feet, three feet?

A Seven, isn't it, Mr. Nutter?

Q It's from 2782 to 2789, I believe., Seven feet, and takgs

e e g s f i Y tai b
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30% of the water there?

A Yes, sir.

Q So you have ten feet of pay taking 50% of the water at
a maximum injection rate of 1500 barrels per day. Now, in the
face of this, do you think that you are getting efficient sweep
through these other less permeable sands? Does it stand to
reason that these sands are going to be swept, that you are going

to be making a high percentage of water at the producihg well

prior to the time the water has entered and swept through the
other sands that are less permeable?

A Well, that, I dont't know, that isn't what happened.

=] Iz this water going to go through this permeable sand?
A Yes, it will go through.

Q It's going to reach the producing well, isntt it?

A Yes, sir.

Q And you may bave a high water cut at the producing well
by the time the water has penetrated a hundred feet out or 50
feet out into the tight sand, is that correct?

A I don't know. I would like to say that like I said,
that that isntt what happened.  We do have a very good performance
surrounding this input well.

Q From your producing wells?

A Yes, sir.

ORI T T PRt VY I v
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Q Now, did you run an iso production survey to find out
what sands were producing the oil in your producing wells?

A No, sir. I don't know of a method which I can run and
find that information.

Q In other words, there'!s nc measure to know how
effective this sweep 1s through these tight sands even at this
high rate of injection?

A None other than from the performance history of the
flood that I know of,

Q And the performance history would indicate that at
least you swepi thc rorous permeable sections of the well?

A At least, I would say that happens to be the minimume.

MR, NUTTER: 1 believe thatts zll, thank you.
MR. PCRTER: Anyone else have a question?

MR. BRATTON: Yes.,

MR. PORTER: Mr. Bratton.

BY MR, BRATTCN:

Q Mr. Ledbetter, do you know how many orders have been
entered for water flood projects in southeast New Mexico under
the provision of Rule 70l--

A No, sir.

Q -=- since the hearing three years ago?

A I do not personally know,
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Q Mr, Ledbetter, do I understand you to say that this pooll
is different for some reason from other pools in southeast New
Mexico in the Permian Basin?

A What I did say was, this is different from any pocl in
my experience. Now, I do not have this data on other pools in
southeastern New Mexico, but in general, this is definitely
different.from anything that I found in my experience.

Q Is it different from the other pools which have gone
under water flood under Rule 701-E, the current rule? Do you
know whether it is different from those?

A I do nct have the data on those pools to say.

Q Do you know of a reservoir where the pnay section is
homogenous, of equal permeability?

A Not 100%, but there are some that are considerably
more homogenous than this one, I would say.

Q Is it a fair statement, Mr. Ledbetter, that in prac-
tically every oil pool you are going to have different stringers
of different permeabilities throughout the pay section, is that
not correct?

A To some extent, yes. I mean to more extent,more in
some and less in others.,

Q That?s right, but you are going to have variaticons in

permeabilities in your stringers throughout your pay section in
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almost every pool, in every pool, I'll say?

A Yes, sir, that I know of.

Q So, in that respect what makes this pool any different
from other pools in southeast New Mexico, Mr. Ledbetter?

A The fact that it seems to be sensitive to the pressure
and injection rate there,with that and the amount of sand that
takeé water,

Q That would be equally true in every other pool with
different ranges of pefmeabilities in different stringers,
wouldn®t{ it?

A‘ I do not know that to be a fact.

Q So you cannot say, then, from your experience, that
this pool is diffesrent in that respect from the other pools in
southeast New Mexico, and particularly the other pools which have
obtained water flood orders under Rule 701-E, you cannot say that
this pool is different from those in that respect?

A No, in that I don't have this data on them.

MR, BRATTON: I think that's all.

"MR. PORTER: Anyone else have a question?
MR. LOSEE: Yes, sir.

MR. PORTER: Mr. Losee.

REDIRECT EXAMINATION

BY MR, LOSEE:
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Q Back to the question that Mr. Morris first asked you
with respect to your Exhibit 3, Mr. Ledbetter, in which on
direct examination you had testified as to the first page of the
exhibit, that there was a direct relation to the water injected
as to the fluid recovered from the producing wells, and that
continued until you slacked off on your injection rates and
during that period your fluid cut fell until you started back
injecting in your water with higher injection rates, and your oil
continued'bn a down-cline. . Your answer to Mr. Morris indicated
that there was a question in your mind as to whether that was a
normal decline or whether in your opinion that was something that
was caused by reason of the fact that you had reduced your ine-
jection rates in the offset wells,

A I definitely think that this can be attributed to these
reduced injection rates. 1 believe I feel that Mr. Morrist
question was, is this an average liooking decline which is not
necessarily anything, it has a general shape of an average de-~
cline, there's no reason to believe that this is the decline that
we will expect. .In fact, it is different from what we would
have expected.

Q Do you have some wells in this field that are shown on
this exhibit, or calculated in it, which have reached higher peak

rates,considerably higher than cther wells shown on the exhibit?

&
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A Yes.

Q From that, could you cOhclude that at least as to those
wells that have not reached a similar peak rate of production,
the fact that their production is still off, that it is in part,
at least, attributed to the reduced injectivity rate?

A Yes, sir.

Q I believe that Mr. Nutter directed a question to you
regarding the straight comparison of primary recoveries to
sceondary recoveries on one of the wells in which the comparison
was made, that it was one to one on the well in question, and I
think 122,000 to 119, is that a correct comparison, or should you
also consider one injection well where you are on this type of flg
pattern in your recovery rate?

A Yes, sir. You will have, in a normal five spot patternﬂ
you will have one injection well to each producer. which also had
primary recovery.

Q So that actually, if you are comparing the primary to
the secondary on an acreage basis out of the producing well, you
would have to recover twice as much oil as you had done on
primary out of the producing well or sum equal to the injection
well recoveries and the producing well recoveries to get one to
one?

A Yese.

od
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Q Have you had any wells in this field or in your project
that have recovered more than their orimary recoveries?

A Yes, sir.

Q | With reference to the Yates 6, do you have the figures
on what it was on primary and what you have so far recovered on
secondary?

A Y=s, Yates No. 6 produced approximately 132,000 barrels
of primary productionjuntil the end of February this well had
produced 260,000 barrels of secondary.

Q Do vou consider that this
has developed it, is an exceptional water flood field by way of
recoveries that you have obtained?

A Yes, sir, it's definitely above average,

) Has the recovery been better than you had originally
estimated it to be at the time you acquired this property?

A Yes, sir,

Q Would it be a fair statement that one of the reasons
for the larger recoveries that you have obtained is th;t you are
flocding a section of the pay upon which primary oil was probably
not recovered?

A Yes, sir, I feel that the amount of primary oil
recovered from these tighter sections was probably negligible,

and that it-appears that we are definitely recovering oil from

3
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these due to secondary operations.

Q At the time of the completion of these wells there was
no completion practiced by way of fracturing the formation, was
there?

A No, sir, these wells were drilled in the late 40%s,--
the discovery was drilled in 1939 and mccst of the wells were
drilled in the early LO's.

Q Referring to the question of the selectivity of the

injection with water into this section down here, would it be

possible to selectively inject the water into this section?

A No, sir.
Q Would it be practicable?
A It would be impossible in thesec wells, because of the

size of the shot hole. We dont't have any way of mechanically
completing these wells where we could control the injection.

Q Actually your isoflow logs show in the well, particular-~
ly that Mr. Nuttef queried you on, show that the water is going
into the section which is more permeable, and that to that ex-
tent you are obtaining selective injection of the water?

A Yes, sir. We are at the increased pressurec and in-
jection rates getting far better distribution of this water than
we did at the lower pressures, and that we are, we feel, covering

the sand as well as possible and as mechanically possible in

P
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these wells,

MR, LOSEE: I think that's all.
MR, PORTER: Any further questions? Mr. Nutter.

RECROSS EXAMINATION

BY MR. NUTTER:

Q Mr. Ledbetter, I failed to ask you this a while ago,
Itm sorry, you stated that in your opinion this high injection
was necessary because this particular flood is an exception.
Have you ever advociated low injection rates on any flood that

wasn't an exception in a situation like this?

A No, sir_ but I feel that my opinion Was based on the
evidence we found in these injection profiles, that substantiates
the fact that we should inject at these higher pressures.

Q You are acquainted with water flooding cperations
generally in southeast New Mexico, aren't you, Mr. Ledbetter?

A To a small extent, yes, sir.

Q Are any water flood operétions being conducted to your
knowledge in any pays other than the typical limestones, dolomitesg
and sand stringers which you find in limestones and dolomites
in these Permian age formations in southeast New Mexico?

A No, sire.

Q Do you know of any flood that has been conducted in

other than those types of sands or pays?
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A No, sir, I dontt. Of course, I haven't studied any-
body's floods except our own, Mr. Nutter. I just am really not
well qualified to answer that.

Q But, being generally familiar with water flooding opera-
tioris in southeast New Mexico, you don't have any floods in
anything other than the Permian type formations such as we have
referred to?

A No,'sir.

Q And this is one of those type of formations,for all
practical purposes, without considering it as an exception at%

this time?

Q And you have a dolomite here that has sand stringers
in it, is that right?
A Yes, sir, I'd say that.

Q Does Newmont operate any water flood in southeast New

"Mexico which is governed by the allowable provisions of 701-E?

A No, sir.

Q So you haven't had any actual experience operating a
flood under those rules to date?

A No, sir.

Q You mentioned that No. 6 Yates had produced 260,000

barrels secondary versus 132,000 barrels primary. You also
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mentioned that in a normal five spot operation you would have

80 acres of acreage dedicated to each producing well. Would you
say that No. 6 well is included in what you would call a normal
five spot pattern?

A No, sir, we dén't really have any of those.

Q As a matter of fact, if we just take an overall look at
the water injection pattern for the existing flood plus the pro-
posed flood in the unit, it ranges from triangular shape to
parallelograms and rectangles and just about every other pattern

between injection wells, doesn't it?

A Yes, sir, therets quite varied patterns.

Q Due to the drilling pattern that was used hcre, it's ime
possible to achisve a normal five spot injection?

A Yes, sir, without drilling a great number of new wells.

Q Yes, sir. In your opinion, Mr. Ledbetter, would the

time when one of these isoflow logs were run on a well héve any
effect on the effect of water injection as depicted by the iso-
flow? In other words, if it was in a state of maximum fillup,
would possibly a 1500 barrel rate give a different effect than

a 500 barrel rate, whereas if you were just starting water into
the ground into a depleted reservoir with a lot of open porosity
which wasn?t filled, I don't know if I'm making my question clear,

but would the state of fillup have any effect on the isoflow log

=
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when it was run for two different rates?

A There definitely could ve that possibility, though 1
feel that the isoflows, particularly the one that we ran in the
Ballard 5 which was about three days apart and the state of fillup
hadntt changed a great deal during those three days, that it did
scem to have the same effect even though this one on the Yates 5
was run almost a year apart. 1t showed primarily the same
situation.

Q Well, now, did you state that these wells on initial
completion had been shot?

A Just this best part oi the sand section was shot generall
1lye.

Q Do you envision a cavity down in there or a large

opening around the area where the well was shot?

A Yes, sir. I have several reasons to believe it is very
largee.
Q Do you think that the size of the cavity or the shape of

the cavity would have any effect on the isoflow log when it was
run?

A  There's a possibility that there may be at low, real
low injection rates in this main shot hole, that it might not give,
it?ts not quite as easy to determine the interfaée, but I feel

that we can definitely conclude about the portions that are going

¥
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into the shot hole and the vorticns above are true and correct.

Q When the isoflow stations are picked, it might become
important as to whether one was in acavity, to make a coemparison
with that staticn as to one that is not in acavity. Perhaps thess
are the questions that the Welex man should answer.

A Maybe he can answer them better. One thing is that
the station is not picked laterally in the well bore, it was
picked on percentage of injection above and below the interface

and not as a point vertically in the well.

Q As a matter of fact, each station covers a certain
vertical distance?

& Well, it could, or it could, it's a percentage af-
fair, they change the injection above and below the interface
torsions. He can explain, I think, better than I can,

Q Okay. I believe thatt!s all, Mr. Ledbetter, thank you.

MR. PORTER: Mr. Kellahin,

BY MR, KELLAHIN:

Q May I ask just one question, please? You testified on
redirect that it is not now possible to selectively inject these.
wells, as I understand, because of the size of the shot hole.
Does that answer pertain to the wells presently being used for

injection?

A Yes, sir, very largely so. Practically all injection
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wells are converted.
Q Your answer would not necessarily apply to wells in
the expanded area which might later be useful as injection wells?
A Yes, it would.
Q Are they all completed the same way?
A Those are going to be conversion of producers to in-

Jjection too.

Q Are all those wells completed in the same manner?
A Yes, sir, very similar.
Q Have you studied the completions of the wells in the

exnanded area as oroposed?
A Yes, sir, Itve had an occasion to look at & number of
them.,
MR, XELLAHIN: Thank you.
MR. PORTER: Does anyone else have a question? The

witness may be excused.

{(Witness excused.)

MR. PORTER: The hearing will recess until 1l:15.

AFTERNOON SESSION

MR. PORTER: The hearing will come to order, please.
Mr. Losee, call your next witness. I believe he has already been

SWOTrn.
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B. G. HARRISON
called as a witness, having been first duly sworn, testified as
follows:

DIRECT EXAMINATION

BY MR, LOSEE:

Q Would you state your name, residence and occupation,
please?
A Itm B, G. Harrison, I live in Breckenridge, Texas. I

am employed by Graridge Corporation as manager of secondary

recovery.
Q How long have you been with Graridge Corporatiocn?
A Approximately four years.
Q Have you previously testified before this Commission?
A Yes, sir, I have.
MR. LOSEE: Are his qualifications acceptable?
MR. PORTER: His qualifications are acceptable, yes.
Q (By Mr. Losee) 1Is Graridge a working interest owner of

any acreage in this West Loco Hills Unit Area?

A Yes, sir, they are.

Q Are you, in your capacity with Graridge, familiar with
the use of isoflow logs?

A Yes, sir. We use them frequently in our operations.

Q During the year 1961, approximately how many isoflow
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locating any trouble zones that we might have in these well bores
as well as determining how much effective reservoir we have being
affected by injection.

Have you had an opportunity to examine the logs that‘ha#e

£
0
<!
o
L

heretofore been introduced in this case as Exhibits 4 A, B, C
and D which were run upon the three wells shown on the injectivit%
profile test, Exhibit 47

A Yea 1 have. I examined those logs.

Q Do you concur in the interpretation placed on those
logs by Mr. Ledbetter, who previously testified?

A Yes, I do.

Q Do you concur in his general statement he made that at
lesser pressures a lesser portion of thé section was being in-
jected into?

A Yes., It's rather apparent from examination cf the logs
that at the lower rate, in the order of 500 barrels a day, and
consequently the lower pressure, that much less overall section
was affected in the wells than was at the higher r#te and sub-
sequent higher pressure.

Q Assuming for the purpose of your answer to this question
that the cross section on the board, which is Exhibit 5,
correctly portrays the Loco Hills pay throughout this unit area,

in the event the injection rate into these wells is not at
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maximum efficiency, is it possible or probable that oil may be
lost in flooding this field?

A Yes, it would be my opinion, and I would conclude from
examining these profiles and the cross‘section that less effect-
ive reservoir volume would be swept at the lower injection rates,
thus we could expect less ultimate recoverye.

MR. LOSEE: I think that's all.

MR. FORTER: Any questions of this witness? Mre. MOsrisgd

CROSS EXAMINATION
BY MR, MORRIS:
Q Mr. Harrison, in your experience with the isoflow

equipment, have you run intb situations where logs were being
taken on open hole completions?

A Yes, they're taken quite frequently.

Q Do you find that the results in the case of open hole
completions are as reliable as results taken on a cased hole?

A Yes. The technique, as applied, which the Welex
people will explain thoroughly to you, is so designed
that it takes care of all these variable hole problems. That is
the reason it is a good tool and the best tool that we know of
today for checking injectivity profiles,

Q The isoflow log, though, is not a direct measure of

permeability, is 1it?
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A No, you could not say that.
Q It has some relationship to permeability?
A Yes. You would normally think that the more permeable

gzone would exhibit the better characteristics to take water.
This is a generally accepted concepte.

MR. MORRIS: Thatfs all, thank you.

MR. PORTER: Dces anyone else have a question? Mr.
Nutter.

BY MR. NUTTER:

Q ir. Harrison, wonld vou agrec with ms an isuvllow log
shows that the injection is going to a certain section? Would it
necessarily indicate the efficiency of the injection into any of
those particular pays within a gross interval, cor the efficiency
of the sweep through that pay?

A It would be difficult to project that into actual
efficiency, but we do use those in calculating our water flood

reserves at times, and now the reservoir volume we expect to sweep

Q Did you state that your company has run 157 isoflow
surveys?
A I usedthe term injectivity profiles. A number of these

were something other than an isoflow survey.
Q An isoflow, I suppose, is a patented trademark of the

Welex Corporation?
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A | Yes, that's right.
Q An injectivity profile would be an isoflow with Welex
and maybe some other name with another company?
A Yes, however, there are other methods, other accepted

methods used in the industry to define definite problems. 1 did
not intend to imply that all the surveys we ran were isoflow,
although 75% of them were.

Q In the reality of the injectivity tests that you ran,

di

d vou attempt to isolate any sand and put the water in any par-
ticular sand?

A Yes, we did,

Q Sommetimes this may be an indicaticn of selectivity in-
jection, in other words?

A In the particular cases that I'm thinking about, Mr.
Nutter, the zones which we were trying to case off were actually
thief zones and not pay. We were not casing these off for the
purpose of selective injection into separate oil zones.

Q Have you examined the isoflow logs which Mr. Ledbetter
submitted here today?

A Yes, I have,

Q Now, referring to Exhibit No. 4=B, if you have one of
those handy there, this is the Yates No. 5 on the first injectivit]

test. Itll give him that copy. Now, Mr. Harrison, on this
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particular log, this is Exhibit 4-B, it indicates that you have
approximately 25% of the water going into a sand at 2803, Would
you consider this to be a thief zone?

A I don't feel like I could answer that question with-
out. having a log on the well;
as pay. I think there's a witness to testify to that. If it is

pay section I would not consider it to be a thief zone.

Q It has no vertical depth, however, does it?

A No, it does not.

Q The three stations inaicated there are at one vertical
point?

A That is correct. Assumi:g thiz +2 be pay, ﬁhen, you

would have 25% going into a one foot zone of pay.
Q You could also have 25% going into a crack, possibly,
couldn't you, Mr., Harrison?
A That could b; concluded.
MR. NUTTER: I believe that's all, thark you.
MR, PORTER: Anyone else have a_question of Mr. Harrisog?
The witness may be excused.
(Witness excused.)
MR. PORTER: Call your next witness, Mr. Losece.

LLOYD B., PUTMAN

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




DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUDUERDUE, N, M,

FARMINGTON, N, ™
PHONE 325%.1182

243.6691

PHONE

PAGE 8’4.

follows:

DIRECT EXAMINATION

BY MR. LOSEE:

Q Would you state your name, residence and occupation?

A I'm Lloyd B. Putman and I live in Midland. My occupa-
tion presently is sales manager for the West Texas Division of -
{ Welex Corporation.

MR. PORTER: ls that lPutnam?

A Putman.

MR. PORTER: Putman. Thank you.

Q (By Mr. Losee} What schools of higher learning'have you
attended and what degrees have you obtained?

A I attended Louisiana State University and obtained a
BS in mechanical engiﬁeeringe

Q That was in 19497 A Correct.

Q How long have you been employed by Welex?

A Thirteen years.
Q In what capacities?
A In various capacities, beginning with an engineer

trainee through all the various phases of our services which we
perform, engincer, operator on trucks, field engineer, manager and
sales manager.

Q Have you attended any technical schools having to do

pos
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with logging services?
A Yes, I have attended quite a number of them.
Q Does your company have a patent and are they the

licensee of an isoflow log survey?

A At present we're operators of that license, right.
Q How long have you been operators of that license?
A I don't know exactly, because I've only been acquainted

with it for the past five vears. My company merged with the Hallid4

Q Has this isoflow log bccome an established tool in the
water flood industry?

A I would have to say yes, because we have run several
thousand of them.

Q Would ybﬁ explain how this tool operates, and by use.of
a diagram, if you have one there?

A I would like to piﬁ this upe. Anticipating this, I pre-
pared this at noon. First of all, this process is'a patented
name., It was designed primarily to measure the location and quan-
tity of fluids entering subsurface formations, primarily in the
use of water flood whereas .a prerequisite to using this process
it?s necessary to have certain conditions of the well.

First of all, of course, you must have casing and tubing,

the pay section as I've outlined here must be completely open,

2
ik
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either verforated or open hole, and the tubing must be set on the
bottom. You must have a source of supply of water, as I've in-
dicated here, and what we do is take the input source of water,
run it throueh a system of valves in which we separate it into two
mclly It11 peint ont thar the tubing in this case
set in this well is sealed off from the casing anﬁulus, and we
pump water into both sectiomns through the tubing through the
annulus. We divide this water source through two meters, as I've
and to begin the survey we pump a small amount
through one meter, which normally is the one going to the tubing,
and the remainder we select out,approximately ten percent, go
through the tvhing first as a first station, ninety percent through
the annulus,

At a point beyond this meter we inject a radioactive isotope
which enables us to measure where all the fluid goes. We pump dowh
the tubing and annulus and at some time as soon as equilibrium
is established, it takes some time, ten or twenty minutes, we find

+hne &+
Liivd v v

)
|md

his phyvsieal occurrence takes vlace, as the fluid comes out
of the tubing it enters thusly, goes up, it comes down the
annulus, itvgoes this waye.

The formation takes fluid, I will assume that all of>it

does in this case for illustration, the fluid will go out in the

formation this way (indicating). Now, because we're pumping only

h ‘v‘
%
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[a small amount of liquid through the tubing, we find at first

that somewhere, say here, a radicactive interface will take place.

Let me color that in.

This area I'm cross hatching has radicactive material in it.
Wienn 1i comes out the tubing it will seek a level dependent
upon the permeability of the formation and the amount of liquid
thatt's being taken this way.

Now, with the use of a gamma ray probe we can locate this
interface knowing that ten percent of the liquid is going down

the tubing, ninety percent is going down the annulus, we know

that when we locate this point that ten percent of the fluid leav-

ing the bere hole is leaving below this point. Accordingly, we
take separate stations, we increase the rate through this tubing
to say twenty percente-this is not a fixed number, by the way,
we can take any increment, and eighty percent through the annulus.
When we do this we find normally that this interface will rise
to a'point here, perhaps cross hatch, and then we can say that
below this point ten percent of the formation or ten percent of
the fluid is being taken by the formation below here., At this
point twenty percent of the injected water is going into the for-
mation below this point.

We progress upward until we use up all the water, injecting

nearly all of it in the tubing. I think it's an established

ey




PAGE 88

FARMINGTON, N, M.
PHONE 325.1'R2

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N. M,
PHOME 243.6691

principle that when equilibrium is reached in the pumping opera-
tions, that this interface does exist, and this is the principle
on which this service is founded.

Q Mr. Putman, have you examined the Exhibit 4 right next
to yours which is the injectivity profile tests run upon the
three wells in this project?

A Yes, sir, I have.

n] Do vou have an opinion as to what this profile and the
logs upon'which it is made indicate?

A Based on the surveys we ran on these wells, it points

out rather conclusively that at higher injection pressures, which

ie ansrnm +hat mnra nf +he fAarma-
el et di o L . —— - o — - — ——

e, o 4 e

tion accepts fluid,in some cases it's pretty substantial.
MR, LOSEE: I think that's all, Hr; éufman.
MR. PORTER: Anyone have a question? Mr. Nutter.
CROSS EXAMINATION

BY MR. NUTTER:

Q Mr.’Putman, first of all I would liké to say 1 have no
quarrel with the efficiency of the isoflow log at all. I just
would like to understand precisely how it works. If you didn't
add the isotope to the water, what would the gamma ray count be
on the water itself?

A Well, the water has no gamma count., We would be measur-
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ing simply the formationt®s natural radiocactivity.

Q Well, now, in examining this log on this Yates No. 5
well, I don't find that any of the stations exactly fall back to a
zero gamma ray count.. Would that indicate that you have some of
the radioactive water all the wéy up through the tubing?

A Yes, through the tubing. It's a constant background.
Perhaps I didn't understand your question. Well, no, I didn't.
You said if there was no isotope in there at all. since we are
pumping isotope down the tuving is always filled with the isotope
in a uniform quantity, and it is a constant background.

< AL what polint would you have ine vreak {row the vack-
ground in the tubing to the radiocactive water in the annulus

outside of the tubing?

A How would I pick that depth?
Q Yes, sir.
A The break is rather sharp, and by sharp, is two or

three or sometimes four feet. That's pretty sharp. But since the
gamma counter is sensitive tevond that level, we pick it at the
first point it breaks to your left, from the extreme right to your
left., We pick it at a point in there,

Q I wonder if you would mark the point at which you would
pick the break at the various stations on this exhibit by making

a red mark where you feel it breaks off the radioactivity in the

annulus to the background count in the tubing.

e

. l-“ Fe
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A You can say the width of a pencil line is six inchese.

Q In other words, you feel that from -~ now what is the
lowermost line which Itil indicate on station No. 1 with a red
X? Is that the bottom of the hole in this case?

A Well, let'!s see, I'm not sure. I am not sure, not
necessarily. We don't log to the bottom of the hole.

Q Yes. How would you have a radicactive count higher
ir from the bottom?

A We have a concentration of it at that point where the
interface takes place, plus we have the natural formation radia-
tion is taken into account too.

4] Radiocactivity is increasing to the ri
A Yes, increasing to the right.

Q Between the two points that I have marked A and Al be

the points at which the radiocactivity is the natural formation

radioactivity?

A No. Right here is the background in our tubing right
here.

Q This is tubing? ' A Yes.

Q This.is marked as B?

A Therets a much higher radioactive count heree-

'Q Now, this ==
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A -- than in the tubing.

Q This is in the cross hatched area in the annulus at the
bottom of your exhibit?

A Yes. That's all filled with radioactive material.

Q . What causes this increase a2t point A to the right s
that the interface there between the radioactive water and the
non-radioactive water?

A Yes, we have a little higher count right at the inter-
face.

Q Now, as you approach that interface you are approaching

non-radioactive water, arent*t you, when you are coming up?

A Well, that's right, but we detect that interface even
after we come out of it, which is indicated right here.

Q What I'm wondering is what causes the extremé break to
the right in the incredse in the gamma ray count at point A on
n run 2 here In cther words, what causes this
break right here?

A Let me look at the original gamma ray. We're looking
at a difference in the basic background of the formation.

Q On your composite picture at the top of the log, the
radicactive count or the radicactive trace that's given here is

the trace in the formation itself?

A Without any radioactive isotope. A base log we call it.




DEARNLEY-MEIER REPORTING SERVICE, Iac.

ALBUQUERQUE, N, M.

FARMINGTON, N, M,

PHONE 325

S1IRQ2

PHONE 243.6€691

PAGE 92

Q what would this indicate right here, Mr. Putman, where
you have an increase of from approximately four or five percent
input to approximately thirty percent input, and then a one point,
s0 to speak?

A That indicates that there's a high concentration of
1iquia leaving the formation at that point, I say leaving at that
point, that a higher percentage of liquid that is being pumped.

Q What actual vertical measurement do you have of what
that point is? Do you have a crevice or crack that has a thick-
ness of half an inch?

A It could be,we can't detect the difference in that
concentration of radiocactivity, whether it's in a foot or two feet.

Q I notice in a couple of the other logs you didn't show
a hundred percent of the water going into the formation., What
happens t¢ the remaining percent of the water?

A Whenever we pump all the liquid through the annulus or
tubing we no longer have an isoflow survey. There must be liquid
going down direction to establish an interface, After that it
becomes what is a conventional survey. So, our limits are between
five percent and ninety-five percent.

Q So you never do achieve one hundred percent water in-

Jjection, so to speak?

A That!s right.

e vt
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MR. NUTTER: Thank you, Mr. Putman.
MR. PORTER: Anyone else have a question of this witnessy
Mr. Bratton?

BY MR, BRATTON:

3251182

Q@  Mr, Putman, as I take it, the isoflow surveys here

FARMINGYON, N, M,

PHON

reflect that the whole open zone is not receiving water equally,
that different portions of it take water, some easier than other

portions, is that correct?

A Thatts correct.

Q Is that not the situation in practically every water
flood?

A Where you have multiple zones I would say yese.

Q How many oi these have you run in water floods in

IER REPORTING SERVICE, Inc.

south=2ast New Mexico?

]
{

ey
= A That's difficult to say, but it's hundreds of them.
B
= Q Would this be typical of the situation in other floods
';4
Eé in southeast New Mexico?
;3 :é A Well, I don't know that wetve changed the rates of in-
S L
g~ Jection.
i

Q All I*m asking is, in any zone you don't have fifty feet
----- that all accepts water evenly?
A No. Oh, no, I said we don't have formation that uniform

in the Permian Basin.
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Q And this formation here is just typical of the rest of
them in the Permian Basin in that regard?
A In that regard.
Q Some portions of it will accept water more readily than
other portions?
A Yes, this is a typical’isoflow.
MR. BRATTON: Thank you.
MR. PORTER: Anvone else have a question of the witness?
Mr. Losee.

REDIRECT EXAMINATION

BY MR. LOSEE:

Q Mr. Putman, one further guestion in connection with this
large number of surveys that you have run in southeast New Mexico.
Would it be general that most of those wells would take the
volumes and pressures cbtained in the higher of these three runs
on these wells?

A No, the average pressures would probably be lower than
the second set of runs we made on these wells. 2

Q In that respect, then, these wells at least differ from
the majority of other wells\that you héve run these surveys on?

A In that respect, yes.

MR. LOSEE: I think that's ali.

MR, PORTER: Any further questions?
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BY MR, NUTTER:
|

Q Mr. Putman, one more question. In your experience in
running these logs and supervising the running of them, have you

ever noted or detected any difference in which the isoflow log is

FARMINGTON, M, M,
PHONE 325.11132

pictured as a result of maybe complete fillup, or just starting
water injection into a formation? Have you noted any diiference
in the way in which the zone takes the water?

A I have never stiudied it from that angle.

———

Q When you run a survey, you dontt know whether they have

fillup or just starting the project or just what the status is?

A We may know, but it's only
Q It's not part of the necessary data to run the survey?
A No, all we do is say "this is where it leaves now".

MR. NUTTER: Thank vou, Mr. Putman.,
MR. PORTER: Mr. Losee, did you have a further question?
MR, LOSEE: No, I have no further questions.

MR. PORTER: The witness may be excused., Call your next

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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(Witness excused.}
- MR. LOSEE: At this time, if the Commission please, we

— have one person representing this hearing who has an appointment.

; ‘ They came for the purpose of not only hearing the testimony, but

——
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making a statement. They have to catch a plane in Albuquerque,
but with the Commission's approval, I would like to have Mr. Ray
make his statement.

MR. PORTER: That will be permissible.

MR. RAY: I app}eciate the leniency of breaking into
the hearing at this stage. I am R. L. Ray with Fair 0il Company.
We are owners of over-riding royalty interests under the Newmont
water flood. We are also owners of leasehold interests and operatT
seventeen 40's, and will have 14,69% of the proposed unit. Fair
0il Company also operates water rigods in Texas, lLonisiana and
Oklahoma. |

Based on our experience in a similar situation with very
similar sand conditions in the Glen Pool Field, Creek County,
Cklahoma, we are convinced that in the Loco Hills Field, waste
will occur unless the flood is expanded in an orderly fashion.

We also are firmly convinced that the restficted injection
rates will bypass oil. The West Loco Hills lease owners have
agreed and worked out the major points for unitizations With United
States Geological Survey approval, and an order from the Commis-
sion granting this request, the cperators should be in a position
to set an effective date for the West Loco Hills Unit, oh, in the
neighborhood of ninety days. At any rate, so far as the operators

are concerned, things have worked out.
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We would like to point out that without such an order there
is danger that the proposed unit will fall apart. We could end up
with several or a group of more or less cooperative projects with
the resvlting loss in cil and loss in efficiency.

Fair 0il Company concurs in the application of Newmont, and
we urge the approval of their request. Thank you very much.

MR. PORTER: Yes, sir.

MR. NUTTER: I would like to ask Mr. Ray a question, if
I could,

MR. RAY: Sure, be glad to.

MR. NUTTER: You were present in the hearing this morn-
ing, were you not?

MR. RAY: Yes, I was.

MR. NUTTER: You have heard some discussion about the
delay that has been encountered in putting the injection wells on
in the north of Newmont's flood. I think Fair 0il was one of the
three companies authorized to water flood?

MR. RAY: We were, Mr, Nutter. I'm glad you brought it
up. I am terribly embarrassed about this situation. It's some-
thing over which we have no control. We have been involved
primarily in a dispute, or a problem, of securing an adequate
water supply. The personalities and prices of water and a great

many other factors have entered into it. It is a shame that
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we have not been agie to get t;£s.wo%k;a.§;£wséoner, but this is
one of the drawbacks to cooperative operation. We are non-
operative, we have agreed to it, we were willing to pay our part
of the injection expense and are very anxious to see it started.

As I pointed out, we do have an interest along with Franklin,
Aston & Fair in the Newmont projects, and itts part of our oil
thatts being moved as well as theirs. We are apologetic, and yet
therets nothing that we can do about it. It's my understanding
that water will start in the ground within the next week or ten
days. I certainly hope that's true.

MR. NUTTER: Now, Mr. Ray, this loss of o0il by one party
to another and the purported ultimate loss of reccvery, then,
which we heard mentioned this morning, is resulting from =2 con-
flict of personalities and a disagreement over the price of water?

MR. RAY: That's one of the factors, and also the
company, there are a lot of factors involved that I don't know
all the details.myself. But General American or Ambassador was
purchasing the water, General American was putting in the in-
jection plant. They thought they had a contract worked out and
they found out that the water was not, the supply was not avail-
able, They started negotiating with other water supply com-
panies and found out then that water was available and the contrac

for the water was not signed until after Christmas. -
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MR. ﬁUiéEé; Who was the contract for the water signed
with?

MR. RAY: With Caprock Water Company.

MR, NUTTER: Caprock Water Company?

MR. RAY: Yes, that's my understanding.

MR. NUTTER: Among the plans that Fair 0il Company has
for a water flood project in 36 was drilling and equipping an
injection well in 36, have you all drilled that well?

MR. RAY: We are not operators in any of those wells.,
We pay a proportionate part of the wells, but of the three wells,
Newmont will drill one, General American will drill two. We
are not the operators, although we will pay a portion of it.

IR, NUTTER: One of these wells was to be drilled on
Fairts acreage?l

MR. RAY: No. Let me see which ones vou are talking
about. No, this well is to be drilled right here,

MR. NUTTER: That well has teen moved over tc General
American's property? ;

MR, RAY: Whose map is this? The location is on the
plat that we showed you originally was right here and that has

been the spot, this spot, and then this one right here (indicat-

ing). We do not have control and are not operators, so we could

not do anything other than urge the operator to move along, which
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MR, NUTTER: I sec. Thank you.

MR. RAY: I thank you for the opportunity to explain,

MR. PORTER: Call your next witness, Mr. Losee.

S. P. YATES

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

DIRECT EXAMINAT ION

BY MR, LOSEE:

Q State your name, residence and occupation.
A My name is S. P. Yates., I live in Artesia, New Mexico,

and my occupation is, well, I'm an oil man, drilling contractor.

Q You are an 0il nroducer?

A I bhave my hand in some other businesses,

Q Have ycu previously testified before this Commission?
A I dontt believe I have ever testified. I think I have

made some statements in former years, but I don't believe I have
testified.

Q What colleges or schools of higher learning have you
attended, and what degrees, if any, have you obtained?

A I attended the University of Texas where I reczived a
Bachelor of Science and a Master of Science degree in chemical

engineering, and I attended Massachusetts Institute of Technology
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' one year, working towards a Doctorate, which I did not finish.
Q When did you start in this oil business?

A In 1939, here in Loco Hills, in fact.

Q Is that where you drilled your first well?

A Yes, sir.

Q Are you President of Yates Petroleum Corporation?

A Yes, sir.

Q Is it a working interest owner in this unit{ area?

A Yes, it is.

Q Are you a partner in Dixcn and Yates 0il Company, and is

it likewise a working interest owner in this?

A I am and it is,

Q Do you have a portion, are you the owner of a portion of
this production payment interest that was previously discussed in
Mr. Smith's testimony?

A Yes, Our group owns, the Yates group, that is, owns a
ten percent interest in the o0il payment on the federal lands under
the Franklin, Aston & Fair, and we also have an additional oil
payment under this Yates, et. al., I believe he calls it the Yates
Lease in this testimony.

Q What portion of the working interest participation do
you and the other Yates brothers and the coi'poration have in this

unit area as proposed?

&>
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A Our group has roughly forty percent.
Q Did the Yates interests contribute or convey to Newmont

part of the original acreage in which they started this flood in
the Loco Hills area?

A Yes, We made a deal, we went along with Franklin,
Aston & Fair group on our ten percent interest, which we turned
over to them for consideration, and an oil payment, and likewise
we turned this 160 acres, which would be right in the middle of
the proposed flood, to the Newmont group.

We did this, I mean our primarvy concern for doing this was
that we were surrendering a relatively small intefest of ours in
this field to determine whether a water flood project would be
feasible.

Q Based upon the progress that Newmont hkas made, have you
determined that a water flood project is feasible?

A Yes, we certainly nave, and we have been working for a
couple of Years trying to get a water flood started on our own.

Q Have the recoveries in this initial area been equal to
or in excess of what you had originally anticipated?

A In the area, particularly on the Yates lease where the
flood was started, and the first increase was obtained, I think
the recovery has been phenoménal in comparison to what we had

anticipated.
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this Project?

A We had discusgeq with Newmont after the origing}] kick,
after we Saw that this_was £0ing to pe a Success, about fbrming a
unit ¢q flood the regt ol the fielq, We worked Quite Some time
on this, ang I think that maype Newmont kept hoping thag ihey |

Could mgke a deal With us op tae balance of the leases, but alter /
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Q Yes, fhe bottom one, wgich.is éﬁé cross section of the
Loco Hills pay, and ask you if, based upon your experience as an
operator in this field, you would say that that north-south cross
section(fairly represents the entire Loco Hills Unit Area from
east to west.

A I think that cross section is quite typical of the
entire field. In fact, the Loco Hills, the‘zone L sand in the
Loco Hills Field is a very uniform sand throughout the pool, and
it's characterized by what we called, at the time of drilling, a
sandy limestone above the main pay sectionj; I believe, in prac=-
tically every well we drilled in the Loce Hills Pool that 2 ghow
of o0il was encountered some fifteen or twenty feet above the main
pay. Of course, back in those days we just kind of noticed it,
we didnt't think we had anything, and, of course, we drilled on
into the main pay and the main pay was quite good. It would
f£ill up, in fact, some wells fill up and flow in maybe eight hours
time, so when you had something like that you wouldn't pay at-
tention to what you would call a small show.

Q Have you subsequently in recent years, since fracking
has become an accepted completion method, have you had occasion to
make or try to make oil wells out of this similar sand that was
disregarded?

A Yes, I think in Eddy County, I think the average well
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thatts completed now in the Grayburg sand is ng”gettéf ggan this
sand. 1 mean you get a small show and you run pipe through it and
perforate and frack it and then you make a well,

Q Have you had occasion to examine this Exhibit 4, the
injectivity profile test, showing the location of the three wells
and the results of this isoflow survey?

A Yes, sir, I have,

Q Have you reached any conclusion as to what would or
would not be accomplished by injecting at an efficient rate into
those wells?

A It would appezr to me, from the profiles, and it's quite
interesting to me, that this is proved out in so many wells, I
mean if this was Jjust one isolated well I wouldn®t put the weight
to it that I would if it 4id not happen in so many of the wells,
and it seems to be quite uniform.

I think that by not injecting at this high rate that you
are gbing to complete, almosi completely bypass that sand zone,
that is the oil in the sand zone, and you will lose it.

Q And it's your opinion, based upon your examination of
that, and your experience in the field, that unless it is put in
at an efficient rate, that there will be oil loss?

A Yes. I think theret's very definite possibility.

Q There was some earlier testimony with respect to the
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qualivy of the production frem this field as compared to other
fields in Eddy Countye. Based upon your experience, would you care
to render an opinion as to 2 comparison between this field and
other fields in Eddy County?

A Well, this sand is a sand that varies from, oh, in the
field proper from ten feet to thirty feet in thickness, and in the

main body it has a high permeabilitye. I mean itts, it varies,

the highest permeability, I suppose, would be around 300 millidarcye.

I+ is what we could consider a very very good oil pay, 0il sande.

Q By reason of these high permeab111t1es°
A Yes, and high porosities 10O, by the waye.
Q What is its relation, OT what comparison would you

make to other general fields in this Crayburg Day in Eddy County?

A 1 would say that this particular pay you can achieve
much higher injectivity because of the high permeability without
creating a fracture in the pay zone. |

Q what about the primary performance of this field in
comparison to other Grayburg fields in Eddy County?

A Well, the cumulative production, I'¢ say the average
Grayburg well in Eddy County oroduces somewhere around fifteen
Lo twenty thousand barrels of o0il per well. Thatt's its primary

recovery. In these wells the average was gsomewhere in excess of

100,000 barrels per well I btelieve that is the average NoOWe
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Now, I really didn't look-ét éhé_é;efége;»but I khow.it’s ih'tﬁé
. neighborhood of 100,000.

Q Approximately five to one, then, over the average well?

A Yes, thatt's right.

Q Do you have any other statements you would like to make

with respect to this applicazion?

A Well, I've been, ever since I've looked at this isoflow
chart, I have been pondering it and wondering if there was some
explanation for it. I mean there's some good sound basic engineer
! ing basis for it. The thing that it looks like to me, I mean it's

more characteristic of, and I cannot say that this happens, be-

causec nct Ynowing the exact conditiens in the bottom of the hole
or the sand characteristics under injectivity at these rates, but

it does, this is something that's very characteristic of turbulent

flow as against viscous flow.

I think anyone that has run permeavility, you realize that
all the permeabilities are run at very low rates o: flow. In
fact, it's very careful to not achieve turbulent flow because it
gives a very wrong reading. In fact, you take readings under
turbulent flow, why theytre just no good as far as the ordinary

permeability reading is concerned,

Q Would you elaborate on the difference between the two

¥
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A well, from an engineering viewpeint thc pressure and

the characteristic of pressure drops through pipes and through,
what we call in chemical engineering, called piked towers, that if
' you were comparing the velocity, suppose you have the two piked
iowers, one sitting here and one sitting here of different per-
meabiliﬁy, and you had it hooked in together, putting the same
pressure on it, and you had turbulent flow,that your distribution
of flow under viscous flow would be in direct proportion to the
permeability. Thap is if you had permeability of ten in one and
one hundred in the other, you would have ten times as much fluid
going through the higher permeability as you would in ihe 1LOWeEr

permeability. However, in turbulent flow that relation changes.

' That relation comes to the point three one power which is less

than the cube root.

For instance, if you have, well, suppose you have an eight
to one, let's take one that you can get a cube root on easily, but
sunpose you have eight. times the permeability in one tower as in
the other, then in viscous flow you would get the distribution,
you would get one-ninth or eight times as much in that higher
permeability as the lower. But in viscous in a turbulent flow,

if you take that to the .31 power, lett!s take the cube roct, it

gV Y -

. would be two times as much, two to one, In other words, you would
|

o
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|
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relating pressure drops through the Fanning equatiocn, you know wha£
{
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be getting one-third as much fluid through the lower permeability
as you would through the higher. Did I lose you?

Q Does that mean that under one tlow you would or would

not increase the overall sweep efficiency of the sand?

A Well, this would probably just control at the injection
point only, because you get out in the formation, I don't think
therets any question but what you would have viscous flow, and

this is something that I looked through the literature and I

dont't think any work has been done on it, and I think itts going
to have to take some research work to find out if such is the
case,

This would be one logical cxplanation of what could be hap-
pening, I mean why you would get this at the higher pressure, why
you would suddenly, see this criticallbreak between viscous flow
and turbulent flow happens over a very short range. I mean it
just happens, either you have turbulent flow or you have viscous
flow,that is on sands of uniform tnickness. Now, where you have
a little different ranges you have smaller particles and bigger
particles, there will be a less sharp break between viscous and
turbulent flow.

Q Do you think that is a possibility of what is occurring
in this field?

A Well, I think it's a possibility of what could be
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happening., I don't think any engineer could sweé;“£h;£“;g;;;;""~*
happening, I don't think he could swear that it isn't,

MR. LOSEE: I think thatts all.
MR. PORTER: Any questions of Mr. Yates? Mr. Nutter,

CROSS EXAMINATION

BY MR, NUTTER:

Q Mr, Yates, to gét away from the piked tower, if you had
a brick laying on a bed of sand out here in the yard and you
poured a gallon of oil on that brick, or let's say something even
less permeable than a brick, let's say a pretty good piece of rock
and you poured some o0il on that, it would only have one force
acting on it to cause that oil to penetrate into the sand or into
the rock. It would have the weight of gravity or one atmosphere
of pressure possibly exerted on it. Would you say that pouring
the 0il on the rock and allowing the 0il to run off the rock
and into the sand,where most of it surely would go, would that
keep that rock from bécoming stained by o0il, or would some of that

0il actually penetrate into that rock?

A Which rock are you talking about, the brick?

Q We can take a brick or rock, either one.

A You mean if you pour oil on a brick, you mean will it
stain it?

Q Yes, even though that brick is laying next to a bed of
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| sand which would be highly permeable. |
A You mean next to it or on top of it?
Q We have a childts sand box here.
A Yes.,
Q  We have a rock lying there in the sand on the surface

of the sand, and we pour the oil on the rockvand allow the oil

to run off the rock and into the sand which is highly permeable,
of course, the sand is; Now, with 'only one atmosphere of pressure
working on this, or only the force of gravity causing the oil to
try to penetrate the sand or the rock, would the rock come out of

there unstained?

A Oh, you mean the surface of it, or down in the middle?
Q The surface of it.

A Oh, I think it would be stained somewhat.

Q So, even as impermeable as the rock is, in relation to

thr highly permeable sand next to it, you would still have some
penetration of some of that oil into that rock whether it's
turbulent flow or viscous flow?

A Well, you wouldn't in the case you are talking about,
therets not, it wouldn't even come anywhere close to turbulent
flow. You are just pouring something on it. If any flow at all,
it¥s viscous.

Q There is going to be some penetration of the oil into

.
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the rock? o
A I would think so, depending on the permeability.
Q Naturally it would depend on the permeability.
A If you had a glazed surface I don't think it would
penetrate any.
Q I wasn't taking a glazed rock. But the measure of the

0il stain that would be on the surface of the rock necessarily
wouldn't be a measure of the depth to which that oil had penetrat-
ed into the rock, would it? I mean you would --

A No.

Q I mean you would have to break that rock open to find
out how much penetration there had been.

A That's right.

Q Is there any indication as to the effect of the water
inte the tight zones? 1Is there any indication there of the
effectiveness of the water into the tight zones or only that some
of the water is going into that?

A I tell you, you are asking me abont the isoflows and I
never saw an isoflow chart until about a week ago.

Q The only reason I was asking was because you had said
that you concurred more or less in what thay demonstrated, and
also that you had wondered about them.

A Yes, I'mputting faith in the testimony that's been
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Féiven here that the isoflow here is a good tool, and i‘am assum=-
ing, you have heard withess after witness give that testimony,
and I'm only just one of the listeners, I kind of believe them,

Q So far, we have no measure as to the effectiveness
of the flooding action on these tight sands?

A Well, I think the only thing,like Mr. Ledbetter said,
you have kind of an indirect method in that the water flood is
working exceedingly well, that the recoveries are very good and
quite good, and I, for one, I'd be willing to flood any way, any
way that I thought was going to be good, but I hate to take a
proven methcd of doing it, thatts working right off, and go
throw it out and start on another method., I think this, what
we're asking here for, I dontt think we're asking for any more
0il or any more allowable. We're just asking to do itlcur way
instead of being limited and maybe losing a bunch of ¢il.

Q Well, as long as you are not asking for any more
allowable, that's fine, Thank>you.

A Well, in effect, I think that's about, about what I
think we are asking for, is that right?

MR. NUTTER: Thank you, Mr. Yates.
MR, PORTER: Mr. Morris. FKr. Yates, Jjust a minute.

A Yes, sir.

BY MR, MORRIS:
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Q Mf. Yates, ietis get.dﬁt df thevéaﬁd box and get‘béck
to the Loco Hills Pool. You stated that you believed that oil
would be bypassed, and I assume you are referring to the oil in
the less permeable sands?

A Yes.

Q How do you believe that any of that oil is going to be
produced by the injection of water non-selectively at higher rates]

A I think the fact, I think-you go béck to the isoflow,
that if you don't get water into a formation, how you going to
get any cil out.

\ Q I'm going back to a point that I believe Mr. Nutter
made with another witness this morning. If you inject water into
this open hole and you have one nice section, itt's very permeable
and yéu are injecting at high rates, that very permeable section
is going to take more water and you are eventually going to flood
out your producing wells faster and probably before you get any
0il from the less permeable section, as a result of the higher in-
jection pressures, would you agree with that?

A Well, not if you go back to your isoflow, and you see
you are putting a fair percentage of water in there in that
other zone.

Q If you are not putting as much in the top zone?l

A Well, you don't have as much to push. That thing




DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N, M,

FARMINGTON, N, M
PHONE 325.11R2

PHONE 243.6691

PAGE 115

doesn't have as much oil as the other“;one. A;Vleas£ I don't
think it's as thick or has the porosity, but it has maybe 25%
of it, or 20% or something like that.

Q You think that some oil, then, would be, say, pushed
out at the other end of this less permeable streak, if we can refer
to it that way?

A If you put water in on one end it's got to go somewhere.
Itts got to, I mean it's going to push something ahead of it.

Q You dent't feel, then, that an injection at a higher
rate would just cause your producing wells to water out that much

faster and, of course, produce the o0il in the more permeable

+ munabh Faadbam +A
~ BiZ VA NSAS Nl NS Nt N

A No, I think the better distribution you get on your
sand the less recircling you are going to have to do with your
water. If you have it going through a permeable zone and it
breaks through, you are going to have to recircle and keep
putting it in. In fact, it might get uneconomical to produce,

riR. PORTER: Anyone else have a question of Mr. Yates?
MR. LOSEEZ: No questions.

BY MR. PORTER:

Q Mr, Yates, reference has been made a number of tines
to amount of primary recovery and secondary recover, and so forth.

How long was this particular area under pressure maintenance?
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A Oh, it was under pressure maintenance about fifteen year;.

Q That was with gas injection?
A With gas, yes.
MR, PORTER: No further questions of the witness, he may
be excused.
| (Witness excused.)
MR. PORTER: Call your next witness.
FRANK DARDEN
called as a witness, having been first duly sworn, testified as
follows:

DIRECT EXAMINATION

BY MR. LOSEE:

Q Would you state your name, residence and occupation?
A I am Frank Darden, I live in Fort Worth, Texas. 1 am
manager of operationskfor Newmont 0il Company.
Q Have you previously testified before this Commission as
an expert?
A I have.
MR. LOSEE: Are his qualifications acceptable?
MR. PORTER: Yes, sir.
Q (By Mr. Losee) In connection with this Loco Hills Unit
and your existing project, have ycu had an opportunity to calculate

the sweep efficiency based upon these isoflow profiles of the

)
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Ballard B=3 well?

A Yes, I have. The Ballard B-3 well is affected by only
one injection well, and that'!s the Ballard B-5. Now, perhaps I
ought to locate these on the map so we can all follow this. The
Ballard 5-B well, as you recall, is one of the two wells which
Newmont was forced to reduce injection rates in order to try to
protect our lease line. So the Ballard 3-B is this producing
well to the northwest of the Ballard 5-B injection well.

Before I start this discussion I would like to reiterate one
characteristic of this field and of this project, that being that
we are faced with a limited amount of detailed reservoir data on
this field. So, consequently, we have to use every bit of infor-
mation we have in trying to determine what's happening in this
project. In many wells all we have to indicate what kind of
productive sand we have is the drillerts log. We found that
most field drillert's logs are not necessarily accurate, but they
usually indicate considerably more sand than is actually net |
effective pay in a reservoire.

In the Ballard No. 3 well, the driller's log iogged Loco Hillsg
sand from 2735 to 2770 feet, énd 17 feet of sand was reported as
0il sand with free oil in the hole. The Ballard 5-B well, drill-
er's log showed Loco Hills sand from 2752 to 2800, which is 48

feet of gross section with the bottom 23 feet reported as oil
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sand with free oil in the hole. Well, in order to come up with
what the effective acre feet was that was swept between the
Ballard 5-B and the Ballard 3-B, we took the average, we took
what they reported as oil sand, only the sand which showed oil

in the hole, 17 feet for the Ballard 3-B, 23 feet for the Ballard
5-B. We averaged that and came up with 20 feet of average thick-
ness between those two wells, By measurement of the estimated area
between those two wells we assumed that no more than 10.6 acres
was swept by a one-way push from Ballard 5-B to 3-B.

So, to get the total volume cof reservoir which was affected
by the injection well, we multiplied 10.6 acres by the 20 feet of
dverage uLniCkness and came up with 21
volume.

Now, in our original study of the Loco Hills Field, in
analysis of the primary we determined that there was 353 barrels
of void space per acre foot, the void space being the pore space
which was vacated by the production of oil and gas, leaving the
connate water, some residual gas saturation and the residual oil
saturation., So, the theoretical fillup volume before you had
started moving any oil in this 10.6 acres, or this 212 acre feet,
moul? be 353 barrels of void space per acre foot times the 212,
you come up with 74,836 barrels, which would be the theoretical

volume of water necessary to fill up the theoretical void space.
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Well, at the time of response the Ballard 5-B well had
injected 289,883 VLarrels. We assumed that 25%, in the first place
we assumed radial flow, we have nothing that would indicate we are
not having radial flow around an injection well. We assumed that
254 of the water put in that well was affecting the Ballard 3-B.
So, 25% of the total volume injected was 72,470 barrels before
we got our first oil response in the Ballard 3-B.

Well, our theoretical void space was 74,836 barrels, and we
put in 72,470 barrels of effective injection water before we got
response, So we got a sweep efficiency in that volume of 96.8%.

Well, never in the knowliedge of any cf the engineérs with
Newmont, or any of my associates that I have discussed this with
in the comnsulting field, have they heard of a water flood that
achieves that high percent of effective sweep efficiency.
Therefore, something else has happened. We feel that we're doing
a pretty fair job of water flooding, but we don't know any big
secrets that other water flooders don't know, so we have to
assume that Llere was something else that was happening besides
just an increased sweep efficiency.

The normal sweep =fficiency ranges from 50 to 60%. On a
60% basis we would have had response in the Ballard 3-B well when
we had injected about 45,000 barrels of water. Well, of course,

we didn't get response at that time, so we know we've got either
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a higherkefficiency or else wefre fiddding considerably more sand.
Well, now, our injectivity profile for the Ballard 5-B,

and if you will look at the cross section you will note that

shows that approximately 40% of the total water being injected

at the high rate is going into an upper sand above the good Loco

Hills pay which we had given credit as being the primary pay or

the effective pay. Well, so if you take, using this 60% over-

all efficiency, and assuming that 45,000 barrels went into the good

sand, then that leaves 27,000, roughly 27,000 barrels that had to

gc somewhere else.

Well, our isoflow shows that LO% is going somewhere else_ and
so, using a 60% overall efficiency, and you take the 27,000 over
the total amount that we had injected when we got response; you
come out with about 38% of the water which was actually injected
into the upper sand.

Now, from this we conclude that we are definitely flooding
additional sand. 1In other words, if all of the water had been
going through just what was considered effective pay originally,
why we would have gotten our response much faster.

Q In other words, your calculations, based upon averages,
percentage averages in the industry, support the earlier state-~
ments and the profiles that you are sweeping, putting water in

N

this upper section of sand that was not originally considered as
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pay?

A That's correct,

Q Will you please refer to Exhibit €, which is the primary
versus secondary recoverj figures. Would you please state to the
Commission what this portrays, this exhibit?

A Yes, Exhibit 6 is an analysis of the primary and
secondary recovery rises in barrels from the three center pro-
ducers in the pilot area. We analyzed these three because they
are the only wells that have had sufficient history for us to
make a realistic projection as to what their ultimate recovery
will be. Those wells are the Yates 8-4, the Yates 9-A and the
Yates No. 6.

These are the three wells that were affected by the original
pilot injecticn wells. Now, what we did was we took the cumu-
lative primary production from the injection wells surrounding
the producers; in this case, we took a quarter of the total primary
production from each of these three injectors that affecﬁ Yates 6.
In this case we took a quarter of the production from these three
wells affecting 9-A and about 20% of the production from 5-B,
and we made similar assumptions as to how much of this oil was
inside this pattern. On that basis the primary production from
the Yates No. 6 pattern was 132,000 barrels, The primary pro-

duction from the Yates 8-A was 113,000 barrels, The primary

.4§§9
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production from the Yatecs 9-A was 176,000 barrels.

Now, right here I would like to point out that because of the
limited amount of detailed reserveoir information that we have on
this field, and this is true in many water floods I think, be-
cause they're performed on old fields, it's a salvage operation and
therefore, you don't have modern reservoir data on them. We feel
that production performance is the most dependable piece of data
which you have on an old field. So, consequeﬁtly, we may use the
other things, we use everything we have but we rest heavily on
production performance because we know that has not been dis=
torted, that is something that has been gauged carefully. There-
fore, we calculated what the production had been on primary from
these three wells and then we looked at what the secondary pro-
duectinn to March the 1lst of this year had been from those three
wells.

The Yates No. 6 has produced 260,000 barrels, which is 1.97
times what we estimate this five spot has produced by primary.
The Yates &-A produced 94,000 barrels, which is .83 times what it
had made by primary. Yates 9-A has produced 201,000 barrels,
which is 1l.l4 times what it had produced by primary.

Projecting our production curves on these three wells we
come to an ultimate estimated secondary production of the Yates 6

of 284,000 barrels, which is 2.15 times what that pattern made by
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primary production. The Yates 8-A will make 140,000 barrels,
which is 1.24 times primary., The Yates 9-A will make 250,000
barrels, which is 1,42 times primary.

Now, we're quite proud of all three of these wells. Any time
a project produces more than one times primary, why itv's, I think
itYe an cxceptiional project. However, we couldn't understand why
you would have such a big variation between the recoveries of
these three on the basié of what they had made by primary or a
factor what they had made by primary. So we began to look for
some reasons why this had occurred. The only thing that we have
been able to determine that was diffsirent in the way these three
wells were operated in the pilot operation of this field was that
Yates 8-A and Yates 9-A had injection rates cut back. Yates 2-4
was cut back, which affecied both the 8-A and the 9-A.

Now, I will say right here that actually we might not héve
gotten the same type of recovery factor from the 8-A because it
does not have the same type of pattern configuration, but the 9-4,
as a matter of fact, should have a better pattern efficiency than
the Yates 6 because it also should receive some effect from the
5-B well, which also was cut back in injection rate. So we don't
say that that is the only thing that contributed to the lower
recovery from the Yates A-9 or the Yates A-~8, but we dd say that

itts significant that theyt're recovering so much less and we feel
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that definitely the cutback in the injection rates in these two
wells has adversely affected the ultimate recovery from those two
wells. It's all well and good to say that a well recovers better
than one times its primary, that!s fine. But Newmont and the
operators which Newmont are representing in this hearing are not
content with one times primary when our experience shows we may
get two times primary or one and & half times primary if we flood
it in what we consider the most efficient manner.

Q Have you had an opportunity to correlate this production
performance with the isoflow results?

A Well, of course, we did that in the case of the Ballard

3-B, Alse in our coriginal p
start a piloti o wiien you start a project you always make estimateq
as to what kind of recoveries youtll get, and we made estimates
on these individual wells so we could tell our Board of Directors
what the production was going to be six months fr&h now, and that's
a pretty risky thing to dé any time, but sometimes you have to.

In all three cases we got response considerably later than
we had estimated by tneoretical methods, based upon the net sand
which we could logically give these five spots; in all three cases
we got, first, water production from twice to three times the length

of time that we projected we would on a theoretical basis. Well,

those things indicated that either one of two things was
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happening; we were getting a4 tremendously better sweep efficiency
than we estimated originally or we were flooding considerably more
sand, so when we ran the isoflow at considerably higher pressure
and we found that we were putting water into more sand than we
gave originally credit for, that was our conclusion, that we are
simply flooding more sand than was originally credited as being
effective o0il sand in this Loco Hills Field.

Q I suppose it necessarily follows that you have reached
also a conclusion as to what would occur if you are not permitted
to flood this field at the maximum efficient rate by way of
occurring to the reservoir?

A Well, there's been a lot of testimony of this, there
still seems to Bé some question about what it means, but I simply
can't understand how you can flood at a reduced rate through
maybe eight feet of sand, or eighteen feet of sand, and expect to
ever get oil out of sand up here, which we know is there and
which we believe has 0il shows and which we show is taking water.
If you don't put water in that sand I dontt cee how in the world
you will ever get oil out of it, and by our performance in the
pilot area and by the higher recoveries we're getting, we know
that we are effectively flooding that sand and we are getting oil
out of it, so, consequently, my conclusion is that if we were

forced in any five spot in the West Loco Hills Unit to inject at
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an artificially restricted rate, that we would be in danger of
leaving o0il behind simply because we were not putting water into
all of the sand which would contribute oil.

Q Mr, Darden, there has beep some testimony about the
ability to select the areas in which you were going to inject
water and the fact that water going into the more permeable lower
section; and that it might [lood out, or would flood out before
the upper pay. Would you care to comment on that?

A Well, all I can say is that we have not had that per-
formance. That'!s one of the first things you look for in a water
flood when you are starting out, to see if you are going to have
premature water breakthrough. Just the opposite thing has
occurred in our case, instead of having first response, or instead
of having first water production when we should have had it
theoretically, and instead of having it earlier than we should
have had it, we're having it two or three times later than we
should have had it, so, in our opinioﬁ there!'s no question but
what we are flooding additional sand.

Q Would it be possible or practical and/or economical to
go back at a subsequent date if you were forced to restrict your
rate and just flood the lower sand and go back at a later date and
flood the upper sand?

A Well, the definition of oil reserves is econonmic oil,
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No one gives reserves that you can't produce av a profit. In my
opinion the reserves which are left behind, if we cut back, would
be uneconomic to go back in to try to recover at a later date,.

Q I'11 refer you now to Zxhibit 7 and ask you to state
what that is.

A As soon as I find it I'll answer that. Exhibit 7 is an
isocumulative map of the primary production in the Loco Hills
Field, and this map was prepared as a basis for establishing the
limits of the West Loco Hills Unit. It includes all production
that came from zones other than the Loco Hills. We believe that

this exhibit is further evidence because of the configuration of

the production, the configuration of your map of isocuhulative,
that we have a continuous>reservoir here and that the same things
which occur in Newmont's present project will occur in the West
Loco Hills Unit.

In other words, it would be foolhardy for us to assume that
we're going to have a different set of conditions for operatipns
over here than we have facing us in our original project, because

our cross sections, and this isocumulative,all indicate that we

do have a common reservoire.
MR, PORTER: Excuse me, just a minute, Mr. Darden, I §
dontt believe you put the color legend in on this exhibit which

has been submitted as the official exhibite.

~
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A I will correct that for you. That was an oversighte

V¥R. PORTER: All right.

MR. MORRIS: Gould the Staif see a copy of that exhibit,

please?

Q (By Mr. Losee) In connection with your operation of
this project and the possible result of being held to Rulz 701 on
a five spot basis, have you had an opportunity to calculate what
might occur with respect to the fluid that'!s injected in in rela-
tion to the fluid that comes out of the formation?

A Well, as 1 understand it, under Rule 701 each producing
well, assuming one producing well for LO-acre unit; would be
entitled to L2 barrels plus credit for one injection well or a
total of 84 barrels of oil per daye. Well, the previously sub-
mitted effective injection curves for the pilot area of our
project indicate that we in this field have a pretty high per-
centage of fluids out for fluids in.

In other words, we have an efficient flood here, and just
looking at this it's somewhere between, oh, I would say 70 tc 80%
of the fluids in are returned, so that means we are not losing
very much of our water. In fact, it's all working for us. So,
rransferring this experience over to a five spot where you would
have to produce no more thén 8L varrels per day, that would mean -

that we will assume that we had an effective fluids out to fluids
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in of 70%; 84 barrels out would mean that in the average injectio
well surrounding that we could not inject more than 120 barrels
per day in,.

We haven't even attempted to show what happens at 120 barrels
a day because we can't afford to waste oil for even a short period
of time to do that, but we know that the condition will be at
least as bad as is shown on the isoflows, and it might be con-
siderabiy worse. So, consequently, as far as we are concerned it
would be suicide from an economic standpoint to inject 120 barrels
per well per day in a field that's this good, has this good a sand
and has this characteristic from our operation and performance.

Q Have you had an opportunity to project the production
for the West Loco Hills Unit in relation to the existing Newmont
project and portray it on your Exhibit 87

A I have. This, incidently, is the same projection which
we submitted at our previous hearing, The reason it's the same
is that we intend, if the Commission should see fit to permit us,
to develop this field in such a way, the West Loco Hills Unit in
such a way that each individual five $§Ot would be flooded
effectively at the maximum efficient rates, and that the total
nroduction from the project would be restricted by the rate at
which we expanded development.,

Based upon our application, the total allowable as we calculat
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it would be about 4620 barrels in the prorated portion of this
field or of this unit, and our projections indicate that we can
hold ocur total production rate to less than 4400 barrels per day
in the project.

Q In the process of holding it, do you mean that you would
move from east to west across the project area developing on a
five spot pattern without undertaking development of the entire
unit?

A That's right. We would stage our development in accord-
ance with the Rule 701, getting administrative approval for each
injection well which we put on, and we would restrict the rate
of development and it will take a lot of careful doing, but we
can do it to restrict our rate of development so that our total
production will not exceed an allowable such as we are asking for
in this application.

Q How did you arrive at your calculation of 4600 barrels
for this unit based upon cur application?

A Well, I took all of the 4O-acre units west of the
township line in this unit. In other words, I excludede.-

MR. PORTER: What township line is that?

A It's the township line between 18 South, 29 East and

18 South, 30 East: And the reason I took it west of there is this

acreage of Newmont's is in our present pvroject and we consider it
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to have a different type of allowable treatment, so I took the

total 40-acre units to the west and took the total number of pro-

ducing injecticn wells which we expect to ultimately have in the
development of this project. We had 107 LO-acre tracts,
and we had a total, let's see here, 126 extra wells on the 4O's;

in other words, as I understand Rule 701, you receive credit of

“one-third of a 40-acre unit, you receive 17 barrels for a, no,

14 barrels or one-third for an extra well on a 40-acre unit, so
we will have 4494 barrels from the 40-acre units, giving a
total of 4620 barrels.
Q Now, that calculation was based on all the wells that
for injeciion welis?
A Yes, that includes both injection wells and producing
wells.,
MR, PORTER: Let me get this. Ycu had 107 4O-acre
tracts?
A Yes, sir.
MR. PORTER: And you had how many wells there, 12672

A We had 107 plus 9, we had 116 total wells.

Q (By Mr. Losee) Actually, in that 107, does that include

the recompletion of some plugged and abandoned?
A Yes .

Q And drilling of new wells?
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A This is our estimated total number of wells we will have
based upon our exhibit as our recommended development pattern for

this unit.

27

Q Did you prepare Exhibits 6, 7 and 8 or were they prepare(
under your supervision and direction?

A Yes.

MR, LOSEE:. We'll offer those exhibits in evidence.,
MR. PORTER: Without objection the exhibits will be
admitted to the record.

Q Does the witness have any other statement he would 1like
to make in respect to this aoplicatioﬁ?

A Well, yes, T do. First, I would like io face the fact
that in this hearing Newmont Cil Company is representing fourteen
different operators who have property in the West Loco Hills Field}
Newmont Oil Company will only own approximately 17.7% of this
unit when and if it is formed, so, therefore, we are acting not
only in Newmont?!s behalf, but in the total unit's behalf in this
hearing.

One of the reasons why we have worked so bhard to form this
unit is that wetve tried lease line cooperation on our north
lease line as a method for protecting correlative rights and we
have found ‘that that hasn't worked. Now, maybe it would work on

the west side, but we believe in performance better than anything
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else and, therefore, we've concluded that a unit is the most sure
way of protecting correlative rights throughout the remainder of
the field.

.Our reductions in rates after fillup in this field have
indicated that there is a possibility that waste will occur in
that you are not getting the same factor of primary which the
wells which were not affected by cutbacks have gotten. So,
therefore, we hope we don't have to do that more than absolutely
necessary. There has been some discussion of imbibition in this
hearing, and I think that even my good friends with the Humble
will have to admit that you can't imbibe water through an im-
permeable limestone stringer; so, therefore, i den't think throw-
ing out time which it would take for imbibition, I don't think
that you would recover this oil. I think it would te impossible
to recover this oil if it were not swept from the well bore.
Unfortunately we have no tools which show us what happens between
wells in the reservoir. So the only thing we can go‘on and the on]
place we have any control is where we put the water in,

Now, we know at the higher rates we are putting water into
all the productive sand. We know at the low rates we are not
putting it in all the productive sand. So, as far as we are con-
cerned, that is a fact and that is why we say we'll have waste if

we don't inject at maximum efficient rates in each individual

' g
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five spot. Therets one other thing I would like to say. This is
turning into a long statement, but I would like to point out to
the Commission that what we're asking for here is an allowable
which, as I understand it, if our total unit were developed

at one time we would be entitled to with the idea that this pro-
ration rule was put in to restrict the impact of total production
on the New Mexico market.

Well, now, if we had applied for the whole unit at one time
it would be contradictory to what we sincerely believe from an
engineering and economical standpoint to flood this field., But
welre willing to stage this development so that‘we'll never exceed
whati the Commission would determine would be the maximum Der-—
missible rate for this unit. So, if the Commission issues an
order which will permit the flooding of this proposed unit on one
or the other of the alternate prayers of Newmont, and it should
be proved that the position taken by the applicant Newmont and
the unit is in error, we have not lost any ultimate recovery.

However, if; on the other hand, the Commission issues an
order which we believe would possibly cause waste, probably cause
waste, and then aflter five years or six years proof comes forwafd
that that is actually what occurs, that we are waéting 0il and

we are losing oil,and there's sufficient conclusive proof of that,

well, we can't get that oil back then.
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So, on balance it would appear that this is the risk which
the Commission should not force upon the participants in this
West Loco Hills Unit, the possibility that we might have waste,
Thatt's all my statement,

MR. LOSEE: No further questionse.

MR, PORTER: Mr. Darden, I will ask you to fill in those
colors, please, because that's the official exhibit. "I have an
idea there may be some questions. Right now we are going to take
a short recess.

(Whereupon, a recess was taken.)

D DADMTD » ml.~ 1
e 4 nsavifuite 1113

Does anyone have any questions of Mr. Darden?
MR. NUTTER: Yes, sir.
MR. PCRTER: DMr. Nutter.

CROSS EXAMINATION

BY MR, NUTTER:

Q Mr. Darden, when you started out your direct testimony
in this case, you were referring to the No. 3-B Ballard and the
No. 5-B Ballard wells?

A Yes, sir.

Q First of all, in making your calculation as to how much\
water would be injected into the resérvoir prior to the time you

had a response in the 3-B, you assumed your injection was going

>

*
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out from the injection well in a radial mannei . is that correct?
A That's correct,
Q Is this a fair assumption to make, Mr. Darden?

A Well, ¥ don't know any other assumption which would be
more fair. Wé have to assume that it's going out in a radial
manner unless we find some evidence in the field that‘we havé
fractures which cause a directional trend of the water, but in
most water floods that I've heard anything about that is an
accepted assumption.

Q Now, an inspection of your Hxhibit No. 7, which is an

LsopT

oaucticn ma indicates that you have quite a marked varia-
tion between offsetting w?}ifwgnd the amount of primary produétion
that some of the wells have had. As a matter of fact, you have
used a color code here and I see some offsets that run the gamut
of maybe four or five color bands in between 4O-acre offset wells.,
Would this indicate a difference in porosity and permeability
between those two wells, assuming they were initially completed
at about the same time, and they are in a similar state of
depletion at this time?

A With those assumptions I think you could say iiat the
cunulative primary production is related to the permeability and

the norosity of the individual well.

Q Wouldn't the porosity and permeability, say, going in

one direction from a well, an injection well, if you were going

I P
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towards the well, say north from an injection well, and you went
towards another producing well which had a high primary recovery
as indicated by the isoproduction map, and you went south from
that well to a well that has a low initial primary recovery,

wnanldntt+ +that+ ind
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more permeability and porosity than the well to the south?

A It would probably indicate it had more good sand.

Q Well, good sand is related to permeability and porosity,
isntt 1it?

A Neot.necegssarily. I mean if you assumg that you

have got average conditions in a field, why then certainly you
can't ignore the thickness of the pay as contributing to addi-
tional o0il recovery you see.

Q Well, take into account not only the permeability and
porosity but then the thickness of the pay also. Then we have
an indication of what's good sand, correct?

A Well, we did that to the best of our ability, yes.

Q When you have such a marked differential in the primary
history of offsetting wells, would this indicate that you could
use radial flow as a criterion by which you are judging which
direction the water is going when you inject into a well?

A Well, I frankly don't know any other method to use.

If you have one we would welcome it, because we don't know
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any cther assumption to make except that the water goes out in a

radial pattern.

e}

Q But the very fact that you have this marked differentiall
in primary producing history between offsetting wells running the
gamut of four or five bands of color on your Exhibit No. 7 would
indicate that pessibly radial flow would be an ineffective means
of determining which way the water is going, correct?

A To, I don't think so.

Q Are you going --

A Really, I don't think that has any particular bearing
on ite.
Q  Now, we defined the primary production as being a

function of the porosity, the permeability and the sand thickness?

A Thatt's right, and the stage of depletion.

Q And the stage of depletion?

A That's right.

Q If you have got an injection well and vou go one
direction towards the well that has had a large primary producing
life, that would indicate that that well probably had a combina-
tion of a good section and good porosity and probably good per-
meability, wouldn't it? |

A Yes, I'd think so.

Q If you go in the other direction towards a well that
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has a small primary life or small primary production in its
history, this would indicate that this well has either low per-
meability, low porosity or a small net pay?

A Well, in order to analyze that with any definition, you

would have to have detailed porosity and permeability data on each

- ~
ne v

well, an u would have to analyze the production of each well,

qu Vasis

and I really don't think that there's any oil field that I know of
where you can do that just to tell you exactly what pattern that
water takes going to a well.

It1]l say this, when you do have a channel where you get water

an

nroduction very shortly in offset produce:
a pretty valid assumption that morc water is going in that
directiocn, because you have a high permeability streak, but we
have not had that in this field.

Q But as you stated, you have no way of knowing which way
the water is going from the injection well?

A o, except that when you get response you know that
your dry wall sour water is moving in that difection, and thatt's
been one of the encouraging signs in this field that we have
gotten response throughout the whole area, not just on an isolated
producer over here or over there.

Q But for an individual injection well the water may go

more in one direction than another, as reflected by your statemenf
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A I think it's possible. I wouldn't have any way of
knowing or any way of guessing.
Q You have to assume that the water is going in all dir-

ections equally to make a radial flow calculation valid, though,

dontt you?
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A Yes.

Q In meking your calculation, you assumed that you had
10.6 acres being swept by the No. 5-B in the direction of the
No. 3~B?

a That's right.

Q What was the actual basis for calculating the 10.6
acres?
' A Engineering judgment.
Q I see.
A You cant't just take a slide rule and work all this

stuff out, you have to take what seems reasonable. We know that
it didn't flood just one foot straight across there, and we are

allocating 25% of the water, sc we just made in our best judgment

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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a path that was swept by this one injection well to the one
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producer,

Q Did you draw an elliptical shaped pattern across there
and then calculate the area within that?

A Yese.
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Q What was the 353 barrcls of void space based on, did
you havc any cores on which to dectcrmine the actual porosity?
A Yes, we have ten cores in the field. We had flood pots

run on one core and we based that on the reservoir data which was
available which indicated we had recovered about 145 barrels per
acre foot by primary. Now, this again, we have to talk about
primary acre feet, which was our engineering estimate of the

thickness at the time that we started.

Q 145 barrels of primary per acre foot?
A Yes, 25% water saturation,
Q You calculated that you haa 212 acre feet in this

elliptical shaped pattern?

A That's correct.

4] You based your 212 acre feet on the driller's lcg which
showed 20 feet of pay had a free oil saturation, is that correct?

A Well, Ballard 3-B, the driller's log showed total Loco
Hills sand of 35 feet, but it only logged as oil pay the bottom
17 feet which had free o0il in the hole., The Ballard 5-B logged
48 feet of total sand and they logged as oil sand the bottom 23
feet because it had free oil in the hole.

So, therefore, we took the 23 feet and the 17 feet and
averaged them and came up with the average thickness of 20.

Q You stated that your computation which resulted in a
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sweep efficiency of 96.8% indicated something is wrong, so you
must have more pay than the 20 feet of net pay you originally
used, was that your testimony?

A Thatts right.

Q Have you determined how much net pay you'vé got?

A Well, as a matter of fact, we rely on these in-

jectivity profiles, is an indication of how much pay we have.

Q Did you run an injectivity profile on the No. 37

A You can't run one on a producing well,

Q You ran one on the No. 5-B?Y

A Yes, we have presented evidence here we ran at two

rates on the Ballard B-5.

Q How much pay db you think you have as a result of the
injectivity profile?

A Well, we can look at it and count it up. Now, to
determine actual pay, there again, you get into a case of
engineering judgment, but we use the gamma ray as a guide and

,our sample logs as a guide as to where sand was. From our cor-
relations and our cross sections we knew that there were lime
stringers that didn't have permeability, so you can pretty well
assume, for instance, let?s take the first four stations there
showed water was going, thatts down to 5% of the water from there,

from 2752 or 51, I guess it is, to 2760, which is nine feet. You

5
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had what we call a uniform pattern there of this injectivity pro-
file, and since it correlates with sand, why we assume that is pa}
that's taking water. We had 10% of the water going from 2760 to
2778.

Now, it's pretty difficult to say precisely how much pay
youtve got there unless you assume that the saume amocunt cf water
is going intc each foot of pay, and we know because of variations
of permeability that you don't have that, it's hard te be
definitive on this thing as to exactly how much secondafy pay
youtve got, but particularly in a case like that where you are
sweeping 29 feet there with 10% of the water.

We know that one or two feet are probably taking all of
that, but you just have to make a guess as to how many actual
feet within that zone are taking it. We suspect that most of it
is going, based upon the gamma ray log, that most of it is going
below 2770, so on that basis Itd say maybe we're taking that 10%
over eight or nine feet in that interval, you see.

Q From "he 70 to the 8072

A Yes, thatts right. Because from the gamma ray it looked
like we probably wouldntt be taking it above there, and then from
2779 down to 28--down to 2795, well, therets another 16 feet which
is being taken ir a uniform manner, and then we've got another

10% which is being taken below that point, so we don't know

<
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how many feet are taking it there, but there may be five, may be
four, may be two, it*s pretty hard to say.

Q Do you have any idea which of the intervals on this log
is the 23 feet that the drillerts log shows as being oil sand?

A Yes, I would say this interval from about 2780 on the
gamma ray to, or 2779 to probably 280l. I don't know whether that
adds up to 23 feet or not, but that looks like from the gamma ray
what the pay would bef Of course, that's where 60% of our water
is going.

Q So the water that you are putting in in the upper

section is indicative of the pay which the driller included on

his log?
A That's correct.
Q Do you have any means of determining how much pay you

have in this well in primary and secondary pay? I think you
already answered that, didn't you? That you have no actual way
of knowing? |

A No, we have nothing that we haven't already described.

Q Have you any means at all at your disposal of determining
how much pay you have in the No. 3-B well?

A Well, we had the driller's --

Q Evidently the 17 feet must be wrong, so do you have a

correct figure?
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A No. We have a driller's log which showed a total sand
of 35 feet. We figure the 17 feet because of this isoflo;‘is too
low. we could probably run a gamma ray log and have a better
estimate of how much net pay there is. In other words, this sand
above probably can be picked by the gamma ray, and in that
respect we might be able to make an estimate of it, but I don't
have it right now. We could probably run a gamma ray log and.get
an estimate of that in view of what has happened in this isoflow.

Q How much water had been injected into the No. 5-B prior
to the time that a response occurred in the No. 3-B?

A 72,470 barrels.

Q Is this reflected by the --

A No, excuse me, that is one-quarter of the water injected
into that well. The total water that had been injected was
289,883 barrels.

Q Now, Mr. Ledbetter's Exhibit No. 3 shows effective
injection into these various wells that offset the producing wells§ .

A Yes, sir.

Q Rallard B-3 is the sixth page in that book, Mr. Darden.

A All right. ‘

Q Where would you say initial response has occurred here?

A Well, initial response occurred in May of }960. We have

not plotted effective injection prior to response. As you will
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notice from all of ghesc ;urves,that'weife talking'abdut éﬁ‘ -
effective injection once wetve had response in these wells,and
| we do that because we need to see the comparison between what the

producing well in that five spot does in relation to what the

Tan, N,

injection rate is in that well. This is a dynamic process, and

TARNING,
-

until you get response in your producer you have nothing to

compare with, You are just injecting your water.

Q So this isn't first injection depicted.here?

A No, sir. |

Q This is first injection on response?

A No, that'!s right., First injection was, well, it was

in the original pilot and that was in, it seems like November &I

158, I believe.

IER REPORTING SERVICE, inc.

Q I see.
A The first water that we put in the ground.
Q Now, in preparing Exhibit No. 6 you have shown primary

production from the area, cumulative secondary,and estimated ulti-

mate, and then you compared these three wells. Did you take into

DEARNLEY-MI
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consideration any effective pay or the thickness of the sand?
A No, and that's the whole purpose in this exhibit,

because of the questionable value of the data or the little

- amount of data that we have, I thought we ought to look at it

from another standpoint strictly on what it had done by primary.

&)
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That eliminates any acre feet calculation.

Q This measures the well on what it has produced and not
the condition of the sand in the reservoir?

A That's true. But in our previous testimony and in all
of our discussion about this West Loco Hills Unit, all of the
operators in the unit have agreecd that because of the limited
armount of reservoir data that cumulative primary is the most
reasonable factor to base secondary on, and that's what our

participation factor ‘is.

Q Isn't it a fact that a gas injection program was in
operation here for z czneiderable length of time?
A I'm not certain how long. ©Of course, we studied that

before we ever came into the Loco Hills Field., We could not find
any cvidence that it had ever helped production.

Q But in making these compariszons here, you didn't con=-
sider the proximity of any of these three wells to any gas in-

jection wells or their response to gas injection--

A No.
Q -- on an individual basis?
A No, but, of course, that would have been by primary

production and that would have served to leave less o0il behind
and we would have gotten a lower factor of primary by water flood.

Q A lower comparative factor of ultimate with primary?
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A Yes.
Q What is the source of water that you'll use for this
water flood, Mr. Darden?
A Yucca Water Company.
Q What is your estimated volume per day that you are

going to need for the water flood project to be carried out in
accordanc:z with your expected recovery program here as depicted

on Zxhibit 87

A Neow, are you speaking of volume of water or volume of
0il?

Q Volume of water.

A Volume of injection water?

Q Yes, sir. A To achieve this?

Q  Yes. )

A Well, we estimate that at peak demand we may be in-

jecting as much as 20,000 barrels a day, bctween 20 and 25,000
barrels over the whole projecte

Q This peak demand, I presume you will be using some re-

circled water?

A Yes.
Q What is your expected peak as far as new water is
concerned?

A Ch, I think around 20,000 barrels a day of makeup waterd
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We might, it might not fall quite that high. There again, it
depends on how fast you get produced water in sufficient quanti-
ties to gather and inject.
Q Well, 20.000 barrels maximum injcction, or 20,000 make-
up water?
A 25,000 maximum and maybe 20,000 at one period. Now,
that's the maximum purchased water that we'll have.
MR, NUTTER: I believe that's all.
MR. PORTER: Do you have any questions, Mr. HMorris?

MR, MORRIS: Just one or twe.

BY MR. MORRIS:

Q Mr. Darden, 1 believe we're all agreed that the waste
of 0il in this upper sand stringer is what?s basically at issue
in this hearing, is that right?

A Well, not completely, Our isoflows show that at the
low rate you can't even flood all of the good sand,

Q Would you agree that the waste of the 0il in this
upper stringer is one of the issues in contention?

A Yes.

Q Can you make any estimate as to how much oil you expect
to recover at high injection rates from this upper sand stringer,
or is that an impossible task?

A Well, you are really reaching out into the sky for it,
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because, in the first place, all our testimony indicates that
this upper stringer did not contribute too much to primary. How=-
ever, it is exposed in all of the wells, so we don't really know
how much it produced. We also don't know very much about what
the residual saturation is in that sand for that reason. So we
don't know how much oil per foot of that sand is going to be
flooded, say, opposed to how much of the good Loco Hills sand.

Q You can't give us any data'with particularity concerning
the permeability or the porosity or the residual oil saturation
in this upper sand?

A Well, now, in our cross section here we show a core
analysis which was run on the Canfield 8-A, and if you will see

at the top of the cross scction there is a calibration of the

{
(

permeability in millidarcies., We can run down here and in Uiis
upper section, it's kind of hard --

Q Would it be possivle to give me a very general but aver-
age figqre for the upper sand in permeability or porosity?

A I don't know if I have the actual core analysis here or
not. Do we have that? I could furnish that to you, or we will
furnish copies of this core analysis, complete core aralysis irf
you would like. One thing I might say in regard to that is that
we originally estimatéd, now this to give vou some factor of

what we might be leaving behind, and I don't know whether this is
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representative of more than just one well or not, but in the
origzinal pilot, theoretical calculations which utilized the Sudder-
Calhoun method of permeability variation irdicated that we would
get about 158,000 barrels out of the Yates 6 five spot. We now
expect to get 284,000. Now, I would not say that that's any

hard and fast factor that you could use as to what we're going

to leave behind. I certainly wouldnt*t want the Commission to
think I was inferring that either.

Q Mr. Darden, the question has been asked of other wit-
nesses whether the permeable streaks and impermeable streaks in
this particular reservoir are any different or are so peculiaf
compared to other reservoirs as to justify a particular exception
in this case.

A Well, I don't think we have ever contended that the
permeability variation was the reason for the exception in itself,
Certainly anybody thatts worked in the oil fields knows that
every oil field has individual characteristics. I dontt know of
any two oil fields in the world that are identical.

Q Every field is peculiar to itself, you can say?

A Yes. But the reason that we think this field is ex-
ceptional for this area, for New HMexico, for water floods in
general, is that our performance to date where we have been able

to flood at the maximum efficient rate has indicated an exceptiona]
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recovery of oil as a factor of the primary recovery. Also this
field in its primary production was considerably better than most
of the Grayburg sand fields that I know anything about in
southeastern New Mexico. Also, because of that fact, and because
the sand is better and theret's more of it, we can put more water
in the ground and we have %o put more water in the ground in order
to flood it effectively.

Now, where you have maybe a five foot sand that you had to
shoot or frack in order to get production, you are not faced with
this problem of whether you can put 1500 barrels a day in it or
whether you can put 150 barrels a day in it. You just put all
you can possibly put in it and maybe that is 150 barrels a daye.

Q It*s true, isntt it, that MNewmecnt Oj1 Company has
been against restricted rates of injection in production of water
flood projects from the very beginning of water flood opesrations
in New Mexico?

A I don't know what you base that on. We attended the
proration hearing and followed it and we supported the water
flooderts position on it because in our opinion they were more
experienced than we were and we were going to try to make money
in the same business they were in. But we have not since that
order came in, we have never attacked the order as far as I know.

Q Newmont ==




%

R Tw

e
i1

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N, M.

FARMINCTON, N, ™M,

PHONE 325.1182

PHONE 243.6691

PAGE 153

A We don't intend to here either.

Q Uewmont was against the restricted rates of Rule 701,
though, from the very beginning, wasn't it?

A WWell, we haven®t had to worry about it. I mean we have
not taken a position on that because we happened to have all of
our projects started before it came in.

Q You have never attempted to live with the rule, have you

A Well, you dont't iﬁtentioﬁally look for problems. We
have no projects that are prorated, thatts not saying we might
not take some projects that will be prorated,

Q You have no projects being operated under Rule 701 at
this time?

A That's correct.

MR. MORRIS: Thank you.

MR. PORTER: Any further questions? The witness may
be excused.

(Witness excused.)

MR. LOSEE: That is the applicant's case, if the
Commission please.

MR. PORTER: Did you offer the last two exhibits?

MR. LOSEE: I think I asked Mr. Darden if he prepared
them and we offered the last three, really, 6, 7 and 8.

MR. PORTER: Does anyone else have testimony to

")
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present in this case? Anybody have any statements to make?
Mr. Asﬁon.

I[MR. ASTON: Roger Aston, Franklin, Aston & Fair, Inc.
In order to answer Bud's question, he knows I am not an engineer,
I'm just the guy that pays the bill. I think this gives some end
result, because it all has to go through the bank account to
scour out. I represent both production payments and royalty
interest. I had testimony put on by our corporation regarding the
failure on the north line to get protection of correlative rightse.
This is the compe
mission will recall that our organization put on testimony in
support of General American and Ambassadort's request for capacity
allowable in July.

I might also say that we took strong issue with General
American and Ambassador over the delays that have occurred up
there. We feel that this has rendered a disservice to all the
interest holders in the area of the initial flood. We feel that
the unit seems to offer the most immediate‘protection tc cor-
relative rightse.

Now, we have to look at this selfishly, of course, as it
affects our interest, so we have to measure it by that yardstick
of value. One of the things, of course, in this unit that

affects our viewpoint cons:iderably is the fact that in the order
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authorizing the unit they removed some 800 acres, less 160 acres,
which were classified as buffer and given capacity allowable from
the acreage that was originally under the initial project as
authorized to Newmont. This leaves 640 acres, which is impacted
and thrown under 701, which to at least our interpretation of
the rule as passed by the Commission, was a capacity flood.

We cantt help but feel that having sat through all the
various hearings relative to the control of these units on pro-
ration basis, we can't help but feel that market impact was the
prime place that the testimony was lodged, and we were concerned
by the impact this would have on market, and this was measured
on waste,

We feel that on one hand we havé definite indications of
potential waste, on the othcr hand we can control the unit pro-
duction in such a way as to minimize waste and to minimize market
impact. On the general basis that we are most desirous and
determined to see that our correlative righs are protected on the
west line of all éur initial property under the initial flocd, we
intend to support the unit,

MR. PORTER: MNr. Bratton.
MR. BRATTON: If the Commission please, I didn't under-
stand that some acreage had been taken out of the original

authorized project area and put into this area. Idid not know
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that until now. I cannot understand fully the ramifications of
that. However, insofar as correlative rights are concerned, it
seems to ﬁe you have only one issue and that is between the
original authorized area, or as I believe Mr. Kellahin called it
last time, the tail that's now wagging the dog insofar as that
authorized area and this tremendous unit, certainly a buffer zone
of capacity allowable can be set up that will protect the
correlative rights between those two areas. That seems to me just
something that certainly can be adjusted, and I don't see the
impact of correlative rights on this hearing.

Now, insofar as the basic proposition, as I stated this
morning in support of Mr. Morris! application, we did not propose
+o burden the Commission anew with éome three days or five or
six or eignt, I don't know what the total number of days that
‘have gone into these flood hearings prior to Rule 701 were.
However, as a result of these hearings, the evidence of whicn is
incorporated in this case, the Commission found that the evidence
presented in this case, including the records in Cases Nos. 1324
and 1294, which records were incorporated by reference into the
record of this case, preponderates in favor of the engineering
viewpoint that reasonable curtailment of production in water flood
projects does not result in a lzccz of Wltimate oil recoverye.

Insofar as this application today is an attack on that basic
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finding, I think that the sum of this evidence and the sum of the
evidence that was presented in those previous cases would lead
the Commission to the same conclusion it reached at that time.
Essentially, nothing new has been presented here today that I
have heard. It's substantially the same type and trend of
testimony that was presented before on behalf of those advocating
capacity allowables.

Since Rule 701 was enacted, I am not sure of the exact count,
but I believe there have been approximately 15 projects approved
by the Commission for Permian reservoirs, incorporating re-
strictions therein., If the Commission were ai tiiis point to
abandon its finding that there can be reascnable curtailment of
preduction in water flood projects, I believe, and I sincerely
believe it would be making a mistake if it were to abandon that
finding. I think it would open up Pandora's box, and we would ve
right back where we were before, and I do not believe that that
would be for the best interest of the industry generally in New
Mexico.

I recognize fully that Newmont is apprehensive about operat-
ing under restrictions,theybhave never operated under the re-
striction of Rule 701 or any restricticon of production in New
Mexico. However, any number of other operators who advocated

capacity allowable at that previous hearing have now instituted
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projects recognizing that there can be reasonable curtailment of
production without loss of ultimate recovery. We sincerely urge
this Commission not to abandon that finding.

MR, PORTZR: Nr. Kellahin.

MR, KELLAHIN: If the Commission please, Amerada
Petroleum Corporation, as a matter of principle, supports the Com-
missiont's order in restricting production from water flood
projects as provided by Rule 70l-E. This case originally came
vefore the Commission as a legitimate or logical expansion of a
legitimate flood with their request for capacity allowables., Itts
now back before fhe Commission with a request for, in effect,
what arounts to capacity allowables. On (hat basis perhaps it
might be objectionable, it might have been subjéct to objection ag
a rehearing iin Lue original case.

Amerada has never taken the position that this Commiscion is
without jurisdiction to hear a case predicated upon waste, and
certainly would not like to see the Commission take a position of
that kind, and, therefore, of course, we made no objection to
this hearing. |

As Mr. Bratton pointed out, the only question involving
correlative‘rights apparently lies between the original zone and
the expanded area. That area to the north where theytre concerned

over oil being swept across lease lines, admittedly has nothing
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projects recognizing that there can be reasonable curtailment of
production without loss of ultimate recovery. We sincerely urge
this Commission not to abandon that finding.

MR. PORTER: Mr. Kellahin.

MR, KELLAHIN: If the Commission please, Amerada
Petroleum Corporaiion, as a maiter of princlple, supports the Coii-
mission's order in restricting production from water flood
projects as provided by Rule 70l1-E, This case originally came
before the Commission as a legitimate or logical expansion of a
legitinate flood with their fequest for capacity allowables, TItts
now bgck before £he Commission with a request for, in effect,
what aﬁounts to capacity aliowables, On that basis»perhaps it
might be objectionable, it might have been subject to objection as
a rehearing in the original case.

Amerada has never taken the position that this Commission is
without jurisdiction to hear a case predicated upon waste, and
certainly would not like to see the Commission take a position of
that kind, and, therefore, of course, we made no objection to
this hearing.

As Mr. Bratton pointed out, the only question involving
correlative'rights apparently lies between the original zone and
the expanded area. That area to the north where they're concerned

over oil being swept across lease lines, admittedly has nothing
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to do with this Commission and the order to be entered by the
Cormmission would have no bearing on it because that's in another
project. The Commission, after & hearing in this case, wisely
entered an order denying the application, but, as a matter of

proteciion, setting up the proper zone.
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I'm not qualified to judge as to the merits of the adequacy
of this buffer zone for the protection of correlative rights
invclved, there's been some testimony which may or may not indi-
cate that the zone should be expanded somewhat in some portions
of the area to fully protect correlative rights. However, the
only question left which the Commission must decide is the

on of waste, and as the statement in behalf of Humble 01l
& Refining Company shows, and we agree, the evidence presented
here adds nothing new to the record which is before t:is Commis-
sion by the incorporation of the records in ihese other cases,.
The very fact which has been brought out, which is justifi-
cation for the exception in this case, were presented in those

other cases and examined by the Commission, and to change the rule

DEARNLEY-MEIER REPORTING SERVICE, Inc.
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at this stage would, in effect, cause the Commission to abandon

PHONE 243.6691

its position that there can be reasonable curtailment of water
flood projects without resultant waste.
- MR. PORTER: BHr. Losee, do you have a statement?

MR. LOSEE: Yes, sir. If the Commission please, I think]
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as one of our early witnesses pointed out, there was nothing in-
tended by the presentation here today in any of the evidence to
attack the validity of Rule 701 as a general rule of conservation
by this Commission. However, we felt, and we think our evidence
shows, that the Commission or we would be wrong to ignore the
possibility of waste occurring in the field. Surely when the
Commission adopted the Rule 701 it had a continuing interest in
the impact of that ruvle upon the industry, and by the same token

has the continuing right to make cxceptions to the general rules,

in this case 701, to prevent possible waste.

We think the evidence at this hearing, the only satisfactory
evidence at this hearing with respect to this field, which is the
issue, shows that it is an exceptionél field and that the
general Rule 701 should not be applicable. We think that's the
first fact that I think the evidence shows.

The second, and probably the most important, is that under
the existing order in this case o0il may be lost that could other=-
wise be recovered. The relief we have rsquestad of the Commission
in this application would prevent the waste that might occur. It
would treat the field as an exception to this Rule 701, and yet
still the relief would keep the project within the market impact
limitations of Rule 70l. We feel and respectfully urge the

adoption of the relief requested.

N

P
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MR. PORTER: Does anyone else have anything to say?

MR. HARRISON: .Mr. Porter, 1 would like to read into the
record a statement {or Graridge Corperation.

MR. PORTER: Yes, sir.

MR. HARRISON: "Graridge Corporation believes that the
analysis presented by testimony in this case is based on sound
engineering principles and practices and is supparted by field
performance. The evidence indicates no adverse effects from high
injection rates and pressures in verformance of the Newmont
project, but does give all indications cf increased ultimate

recovery from this area, Since performance bears out the con-

tention that high injection rates are good in the recovery of

i1 from the field.

7

it must b; concluded that this is a
proven and efficient method of conservation and does, in reality,
prevent waste,"
n"The Graridge Corporation would like to go on record supportin

Newmont in this case and urges approval of this Commission.”

MR, McGREGOR: I am representing Brenson & Woodhall in
the West Loco Hills Unit Area.

'R, PORTEZR: Would you give us your name, Dlease?

MR. McGREGOR: James HMcGregor.

}R. PORTER: Representing Brenson and Woodhall?

MR. }McGREGOR: Brenson and Woodhall, We have examined
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the data presented by Newmont Oil Company at this hearing and
are of the opinion that oil will be lost that otherwise might be
recovered unless the unit area is flooded at the maximum efficient
rates of injection. We, therefore, concur in support of this
application of Newmont 0il Company for an exception to Rule 701.
MR. PORTER: Anyone else have a statement they would
like to make? Mr. Morris.
MR. MORRIS: If the Commission please, the Commission
has received a letter from J. Cleo Thompson, Senior and James

Cleo Thompsecn, Junicr, oil producers, Dallas, Texas. They have

requested that their letter be made part of the record in this

case, and it is offered for that purpose.

MR. PORTER: The letter will be made a part of the
record. Do you have any other communication, Mr. Morris?

MH. MORRIS: No, sir, that's all.

iMRs PORTER: If no c¢one has anything further to offer
in this case, we will take the case under advisement. The

hearing is adjourned.
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DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N. M.
PHONE 243.6691

STATE OF NEW MEXICO )
} ss
COUNTY OF BERNALILLO )

I, ADA DPARNLEY, Court Reperter, do hereby certify that the
foregoing and attached transcript of proceedings before the New
Iexico 0il Conservation Commission at Santa Fe, New Mexico, is a
true and correct record to the best of my knowledge, skill and
ability.

IN WITNESS WHEREOF I have affixed my hand and notarial seal

this lith day of April, 1962.

)

i -

C ::Zf&/ s !:f'f,) %Mbéa

-Notary Public-Court Reg??%ér

My commission expires:

June 19, 1963.




