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MR. UTZ: Case 3061,
"R, DURRETT: Application of Kewanee 0il Company for a
erflood project, Eddy County, New lexico.

MR, UTZ: Do you wish to consolidate these next two
cases for the purpose of testimony?

IR. MORRIS: Tes, sir.

IR, UTZ: Cases 3061 and 3062 will be consolidated for
the purpcse of testimony. Separate orders will be written.

"R, DURRETT: Application of Kewanee Cil Company for a

waterfloed project, Eddy County, New lMexico.

K/?B

1R, MORRIS: If the Examiner please, I am Richard lMor
of Seth, liontgomery, Federici and Andrews, Santa Fe, New Mexico,
appearing on behalf of the Applicant, Xewanee 01l Company in these
twe cases, Kr., Joe D. XKenworthy of Kewanee 0il Corpany will bo
the witness in each of these cases. I ask that he ve sworn at
this tine,
(Witness swoTrn.)
(Whereupon, Applicant.ts
Exhibit ¥Wo, 1 in Cuase
3061 and Exhibit No, 1
in Case 3062 were rarkad
for identification.)
MR, MORRIS: If the Examiner please, we would like to

corcentrate our testimony first toward the Atoka Grayburg Fosl and

then follow up with information on the Dayton Grayburg
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our presentation follows more logically in that way.
e have prepared a brochure on each of these pools, and the

~

Lrachures contain several exhibits, so that no confusion will
arigse in trying to find the various exhibits that we will be re-
ferring to throughout the course of the hearing.

I would like to say that the exhibits in here are in order
and some are designated Figure I, Figure II, Figure III, and then
they are followed by what are called Exhibit A, Exhibit B, C, D
and so forth., The reason being that these attachments were talen
fror engireering reports prepared previcusly.

MR, UTZ: ZEach book will be an exhibit?
}R,., MORRIS: Yes, sir.
JOE D. KENWORTHY
cailed as a witness, having been first duly sworn on oath, wag

axagmined and testified as follows:

DIRECT EXAMINATION

BY . MORRIO:

o ¥r. Kenworthy, please state your name, bty whom you
are employed, in what capacity, and where you are located?

A I am Joe D. Kenworthy, employed by Kewanee 0il Compeny
as Chief Engineer in their Tulsa, Oklahoma office.

Q what is your area of responsibility, lr. Kenworthy?

A Concerned with all of Kewanee's domestic operations,
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which include linois, Oklahoma, Kansas, Texas, New llexico,
lizuraska and Wyoning.

Q Since the Examiner and those present at the hearing
ray not be familiar with the operations of Kewanee 01l Company,
would you briefly outline the nature of those operations?

A I would be nappy to. We are a rather proud corganiza-
tion. We clain to be the oldest independent oil company stilil in
business, having started in 1872, operated continuously for
ninety=-two years. We nave operated under the name of Kewanee Cil
Coupany only for the past fifty years, Our operations are scoeond-
ary recovery oriented in that over fifty percent cof our produc-

tion does coue from secondary recovery projects.

wt
oy
0]
Q

re presently operating thirty-five waterflood projects
ancl participate as a non~operator in seventeen additional pro-
jects. We are actively negotlating on thirty-seven other projects

that we hope to commence at some time in the future.

") Is this your first operation in the State of Hew Meiico?
A Nos. We operated in the State of New Mexice during the

fl.

4C*s and into the middie 50's in the Mal jamar field, which I

P}

ure the Lxariner is familiiar was a gas repressuring project, and

-

Levance initlated a waterflood project in the ialjamar field in

Q@ lir. Kenworthy, are you thoroughly familiar with the
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application of Kewanee Oil Company in these two casesg to be pre-
sent2d to the Cormission today?

fes, sir, I believe that I am.

-

iRe. NORRIS: Are the witness's qualifications accept=-
able, Mr. Examiner?
MR, UTZ: Yes, sir, they are.
o Mr. Kenworthy, what is it that Kewanee seel:s by its

aprlication in Case 3062?

4  Case 3062 is requesting permission to initiate a water-
flood project in the Atcka Grayburg Poel by the injection of

]

atar into the Grayburg formation through a well to be drilled

in Sectien 13, Township 18 South, Range 26 East, Eddy County, leu

@ Referring to your brochure on the Atoka Grayburg ficld
which has been marked as Ixhibit No. 1 in Case 3062, and referring
to what 1s rarked as Exhibit A within that brochure, would you
state what that exhibit is and what it shows, plcease?

A This is a map of the general area of the Atoka Crayturg.
Tt is the third nap in the brochure, if you have difficulty
lccating that.

R, MORRIS: It is designated Exhibit A.
A On this map we have designated the wells that are pro-

ducing freom the Atcka Grayburg Pool by circling the well in the
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blozk, There are seven wells shown on Kewanee's operating leace,
ard one well on Standard of Texas lease, that is a dual in the
Atcka Grayburg and Atoka San Andres field. The wells not desig-
ratad by the square are the triangles produced from the Atoka San
Andres Pool.
] Do you have indicated on this exhibit anywhere the
lecation of your proposed injection wells?
A Yes, sir, I do. The proposed injection well is Leavitt
Mo. 13, would be 330 feet from the South line and 330 feet from
the East line of the Nerthwest Quarter of Section 13.
MR, UTZ: Section 137
A Yes, sir, the Northwest Quarter of Section 13, 330 ocut
of the South and East.
MR. DURRETT: Has it got a red square around it?
A Yes, I marked it, I think, on all copies but ny own.
IR, UTZz: How far would that be from the section lines,
the North and West?
A Assuming that is a standard section, that would be 2310
frem the North and 2310 from the West.
MR, UTZ: Continue. |
Q@ {By Mr. Morris} Is that a presently existing well?
A Yo, sir, this 1s a well we propose to drill for water

input.
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Q Could you give the Examiner now some background informa-
ticn, Mr. Kenworthy, concerning the geology of this pool?

A Yes, sir. On Figure IT we have contoured on top of the

-

Premier Sand, which is the producing zone in the Atoka Grayburg

ficld, note that the Premier Sand dips to the East following the

-~

)

regional dip of the area with no indicated structural trap for thy
You might refer now to Exhibit D, which is a log of a well

in the Atoka field, and we can further identify the Premier Sand.

The Premier Sand is indicated, the interval on this log from 930

tc 995 feet., This is the sand on which our structure map was ron-

) I belicve you've said, Ir, Kenworthy, that you have vary

1,
aoWN

1ittle structure in this area. I think that was adequately

7

on Figure No. II. What is the basis of an oil accumulation in

A Accunmulation of oil in this particular sand is due
undoubtedly to stratigraphic conditions, loss of porosity and/or

emeability surrounding the oil reservoir., I hava prepared a

0

had
Fod
couple of exhibits, Exhibits F and G, which indicate the perreabil
T ’ ’ P
ity conditions that exist in this field.
We might refer to Exhibit F first. Exhibit F is a north..

south cross section across the productive area of the Atoka
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Gravburg Tield. The wells included on this cross ssaction are
identified in the insert map on the side there. The permeabili-
+ias shown below the log in each case are those measured fror
actual core analysis. Yeu'll note beginning in the south, the
Leavitt No. 4 well, I beg your pardon, the Leavitt No, L is on
tha north end, was too tight to submit to lab for analysis.

Tomirg south, Leavitt 10 exhibits some permeability, perhaps

an gverage of 50 millidarcies. On further south in the main part

illidarcies. Or rther south

8

writh an average in excess of 150
in the extreme edge of the field the permeability is dacreased
to perhaps 5 millidarcies., Exhibit G shows similar conditicnsz in
an east-west direction.

MRe IRBY: If I may interrupt, the index map or the
right of Zxhibit F doesn't correspond with the logs if wefre
going south, A is at the north, Al at the south, and as I rerall,

or discussing your logs, you started at Al and pregressed to the

P
20T

A That's right. I thought that I correctzd that, Al vas
nerth and I was going south.
"R. IRBY: Well, that's wrong.
1

A A= is north.

: e s
IRe. IRBY: Is i%?
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A And A is the south.
IR, IRBY: Then the exhibit is wrong?
A The coding on the exhibit is wrong. The Leavitt 1s
the north well, the Fanning No. 1 nSM is the south well.
MR. UTZ: We'll correct the exhibit.
A Referring now to Exhibit G, which is an east-west
cress section prepared in the same manner that Exhibit F was pre-
pared, it is very apparent that permeability does exist in what
wa are calling the Atoka Grayburg field, and is absent in wells
t¢ the west and diminishing in wells to the east. So from this

ws rust conclude that this is a stratigraphic trap and the Gray-

[}

turg surrounding, or the Premier Sand surrounding this has little
or no permeability.

Q Would you discuss now the history of the developuent of
this pool and present whatever production data on the pool you
have available?

A The Atoka Grayburg field was discovered on July 22,
1978 by Jones and Arthuris Classen No. 1, which is now Kewanse's
Lecvitt lNo. 1., Seven additional wells have been drilled, seven
additional producing wells have been drilled in the Premier 3Jand,
and the reservoir limits have been fairly well defined by San
Andres completions which penetrated this sand.

Figure I indicates the limits of the field as determined fron
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logs and core analysis. Figure I is an isopach of net oil pay
ir. the Premier Sand, The eight wells in the Atoka Grayburg field
had produced 171,550 barrels to January the lst of 1964, Currsnt
production is approximately 470 barrels per month. BExhibit E is
a graphical representation of the production of the field since
January lst, 1957. Also shown on Exhibit B are the completion
dates for the wells in the field, and we have extrapolated the
nroducstion trend on this curve which indicates a remaining
primary reservs of approximately 4300 barrels,to give an ultinate
primary of 176,000 btarrels from this field.

Presently the wells are averaging less than a barrel and a
half per day per well, and on Exhibit E we have included the most

racent well test on Kewanee's wells in this field. Thess wells

Y
3
tw

certainly at the marginal state and will be no longer econonr-
ical to operate on primary means. You might note on Exhibit E
that three of the wells are showing a very slight amount of water,
less than a barrel of water each.

o From the development in this pool, what reservoir data
has been obtained? Could you give us the reservoir character-
istics at this time?

A We had several core analyses on wells in the area which

exrmitted us tc very well evaluate the reservoir characteristics.
p

we determined from our isopach that there's some 1,553 acre feet
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of cilsbearing rock on about 325 acres, gives an average thicl-

[

ness of around five feet. Average porosity was determined tec te

18,5 percent, and the average permeability, 96.8 willidarcies.
we estimate that the connate water saturation is approxirates

1y 31 percent. This gives this an oil in place in this particulay

reservolr of about 1,4C0,CC0 barrels.
W Based upon this data, Mr. Kenworthy, have you deterninad
the feasibility of secondary recovery in this area?

A On the primary performance it is certainly indicated!
it's been a solution gas drive field, which is known to be in-
efificient, we estimate that the ultimate primary recovery will
be only about 13 percent of the oil in place, and certainly
thase conditions are such that it would be desirable to water-
flecod this field to obtain additional eoil,

"] what is your proposal and plan for development of these
preparties by secondary recovery?

A We propose to drill the Leavitt 13 previously referrsd

tCc as a water injection well., We propose to inject about a

*

thousand barrels a day into this well. The completion techniqgue
used on this well is exhibited in Exhibit C. We propose to cou-
plete this well in a manner to isolate our injacted water to the
Promier Sand of the Grayburg by cementing the casing to the sur-

face, injescting through Rock Island Fiberglass tubing below a
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acror set immediately above the formation. Jie fesl that this

rpletion will pemmit zonfining the injection water te the

"] Will the annulus of this well be filled with some fliuid
A Yes. We would put some non-corrosive fluid in the

us at a moderate pressure so that any change in pressure

4 be detected at the surface.

By the pressure gauge, as shown on your exhibit?

A Yes, sir.
Q@ Have you located a source of water for your project?
A Ves, sir., We propose a multiple source. First we ill

lact our own produced water from the San Andres. We are digs-

sing with Standard of Texas possibilities of collecting their

preduced water from the San Andres, and although we have not re-

[

-
(Y

L

V\J.

2d a final answer from them, they've indicated they are givin

thaoir favorable consideration. This would amount to about

barrels of water a day at the present producing rate, and we

d a contract with the land owner te furnish water

v
D
g9
O
ct
[N
[
o
]

st the shallow Artesian Basin to supplement this water to give

our desired rate of a thousand barrels a day.
) what total arount of water would you estimate that
21 n2ed from outside sources for this project?

A From outside sources something under half a millicn

2
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btarrels is our estimate., And, of course, cycled the water pro-
ducad from the Atoka Grayburg, and we will probably handle sone
twe and a half million barrels of water altogether.

W] By your proposal to inject water into the Grayburg
formation through the installation as shown on Exhibit C, is it
your engineering opinion that the water so injected can be con-
firned to the Grayburg oil sand?

A Yes, sir. e believe that this completion technique
permnits immediate detection of any problem that might develcp
where the water wouldn't be confined and readings could be tabken
at that time.
< Will fresh waters in the area, and other possible pro-
dustive zcnes in the area, be adequately protected by this in-

stallation?

A YQS, Siro
< Referring to Figure III again, what is your predicterd

performance of this project on secondary recovery?

A Well, Figure III is a graphical representation of a
pradicted oil production and water production., We believe that
thz waterflood program, as we propose, will increase the recovery
from this field by about 290,000 barrels.

Q Going back to the first exhibit that you referred to ir

vour testimony, being Exhibit A, the well location plat, I notice
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that on this plat the wells in the Atoka Grayburg Pool all are
locatad on your properties with the exception of one well, being
a Standard of Texas well immediately east of the property, is
that correct?

A Yes, sir, that is correct.

Q Have you discussed or had any negotiations with Standard
of Texas concerning your proposed waterflood project?

A Ves, we have. We realize the wheels of industry grind
pretty slow., We have submitted two proposals to Standard of
Texas, one belng a cooperative proposal, the other a unitizatiecn
proposal. They are still working on this and are not in a posi-

ticn to give us an answer on it yet, but we're inclined to belileve

that they will accept one or the other of these proposals.
Q Do they stand to benefit from your injection prograc?
A Yes, sir, I believe they will,
< In your opinion will correlative rights of all interest

T

own2rs in this pool be protected?
A Yes, sir.
Q Was this brochure on the Atoka Grayburg field, being
Ixhibit 1 in Case 3062, prepared by you or under your direction?
A Yes, sir.

I

IR, MORRIS: At this time we offer Exhibit 1 in Caszs 30§

(&

IR, UTZ: Exhibit 1 in Case 3062 will be accepted

@3
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(Whereupon, Exhibit No. 1 in
Case 3062 was admitted in
evidence.)
MR. MORRIS: Do you dessire for us to proceed intc the
other aspect of this case or do you desire cross examination?
IR, UTZ: Any questions in regard to Case 30627

I"F.e IRBY: Yes, sir.

CROSS EXAMINATION

Q I'm not sure I got this straight, Mr., Keaworthy. I
think that Mr. Morris asked you the age of the wells?
A He asked me *the development, I believe, and I indicated

that the first well was drilled in 1956, and on Exhibit B the

ates of the other wells are shown, not by numbor, but

0
O
L3
T
I..J
o]
ct
PN
O
o
£

by well in the field. I believe this note will show one eariy
in /56 and cne in '57 up to the present eight.
" Fach of these circles represents a well?
A wWell, the scale, of course, is on the left-hand sidz,on
the 1og scale thare we show one, two, thres, --
W] I see, I'm not sure I do either.
ﬁ From June of '53, for example, until February of '61

there were four wells in the field. TFebruary of 161 there wors

two wells completed, giving a total of six, and then in March
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there were two more, giving a total of eight up to now.

@ T understand vou now. When you spoke of this con-
fiparation of the pay sand there, I believe it's the Premier,
when you say it's the configuration of the top, is this the oil
or the top of the poresity? In other words, is there some void

space up there that's porous and permeable?

A If it were porous and permeable and connected to the
other it should contain oil, so the top of the ¢il section shcould
be the top of the permeable porosity in that there has been nec

indication of a gas cap initially here.

Q There has been some oil taken out, though, hasn't there?
A Yes, sire.
W Conldn't there be a void space in there without thers

being a gas cap?

A Well, perhaps you are referring to a secendary gas cap
since the field has been on production.

@ I don't know enough about the industry to put you *the
question intelligently maybe, but maybe this will get it. Do
ronr contours in this exhibit showing the top of the pay indicate
the top of the porosity and permeability within the Premier Sand?

A The top of the oil-bearing porosity and permeability,
and should be the top of the permeability in the Premier Sand.

Q Have most of these wells been either acidized or fracked
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A Yes, sir., They have most of them been fracked. It
required some 1600 pounds surface pressure to frack these wells
Gr. an average.

W Is there any indication as to what effect the frackin
may have had on the cement, on the casing,or on the formation abovd
and telow the Fremier Sand?

A Well, you could surmise some indication of this in that
fracturing étimulated the o0il production, which is an indicaticn
that it did treat in the Premier Sand. Had there been sufficisnt
darage to the cement or to the formation in a vertical either

direction, either upward or downward, there should have been ¢one-

3}

derable production of fresh water from the wells. To the best

¥

of ny knowledge this didn't occur in any of the wells in the
field,

Q Well, my thoughts are going not only to the well con=-
struction, but also to the waters that exist both abeve and below
this Fremier Sand, and I know that you are familiar with my
apprehension in this matter, I™m just trying to do the best I can
to satisfy myself that we are not going to get any centamination
into this water, because the waters in the San Andres Lhoth above
and below this move quite freely, almost like a pipeline, It's
the San Andres where the water exists is very highly permeable

and porous, and I want to be as nearly sure as I can on this.
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I don't mean to keep you here all night, but I feel like I need
to get the answers.

{n this Exhibit E, no, I don't believe that's the one. Tes,.
You show your permeability in millidarcies on Exhibit F. Is
this right under each well?

A Yes, sire.

Q Is there any indication further east than this? No,

I want the other one that runs east and west,

A That's Exhibit Go

Q Yes, Is there any indication to the east of your Leaviyt
Fo., 11 that there is clearly a pinchout in this porosity?

A As far as we know the Standard of Texas didn’t core
either their No. 1-C or their No. 2-C in the Northeast Quartsr
of that section, if you refer to the insert map there.

Q Yes.

A Novw, their Mo, 1-C, and it's somewhat difficult to
see there above the BL, was an attempted completion in the Premien
Sard. This well produced nothing natural and was fracked, I
Lelisve, with a pretty heavy frack job. After this frack it
4i7 not recover the load,which should be a pretty good indication
that it was an extremely tight sand and non-permeable. I have
nothing further on wells further to the east.

@ I appreciate you understand my language. I should have
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said permeability instead of porosity. The water you are going
tc use will be produced water from the San Andres from your ouwn
wells, and possibly from Standard of Texas, supplemented by fresbh
water to be taken from the Fanning properties, is this correct?
A That's correct.

MR, IREY: Thank you.

IMR. UTZ: Any cther questions?

MR, DURRETT: I have one question.

BV IR, DURRETT:

Q Mr. Kenworthy, referring to your Figure II in your
Exhibit 1, where you show your proposed unit area, I was wondar-
ing avout this Terry Well No, 2 in the Northwest of the Northeast
of 1), that is apparently, you've left that out of the proposed
ar=2a. Is that because of its structural position, or what would
be the reason for leaving that out?

A  If you will refer to the Figure I immediately in front
of that, it's indicated that there was no permeatle sand in the
Fromier on any 40-acre tract.

"] It's because the entire tract .is indicatad to be
norn-permeable?

A This is our interpretation of the core data that we had,
that the reservoir linmits doesn't extend that far.

Q Why is that well in the Northeast of the Southeast
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narkad "deep™? Why is that one included?
A Northeast of the Southeast?
] 0f 14,
A Cf 147
W) Yes. It looks like the Everest, or scmething similar

.

t@ .

raports, a couple of engineering reports that were prepared.

[

Pre

bas

the

s &
f'
{4
Iss
-

mier Sand in that quarter corner.

od on acre feat of Premier Sand.

Everest No. 1, it's got a M"deep" by it.

B
referring

A Yes, sir, the Everest No. 1 is the 40 you are
As Dick peinted out, these exhibits were pulled from other

As

you can see on Figure I, there is a small amount of oil-produchtivs

One proposal to unitize was
If this werec included in
formula of that tract, would get some equity in the unit,

VR, UTZs

Any other questions?

IR, MCRRIS: I will continue with the other part of
case, if I may.
Yes, sir.

REDIRECT EXAMINATION

.

’J

Q@ Turning your attention now, Mr. Kenworthy, to what
been marked as Exhibit 1 in Case 3061, which is a brochur:

erning the Dayton Grayburg field, first, would you state what

t is that you seek Lty your application in Case 3C61%
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A We seek authority to initiate a waterflood project
in the Dayton Grayburg Pool by injecting water initc the Grayturg
formation through one well in Section 25, Township 13 South,
Range 26 East, Eddy County, New Mexico,

Q Now, referring to this brochure, and again referring to
what is shown as Exhibit A, state what Exhibit A is and what it
shows, please, concerning this Dayton Grayburg field.

A Exhibit A shows the wells drilled in the inmediate area
of the Dayton Grayburg field. The wells classified as Dayton
Grayburg wells are circled by a triangle shown c¢n this lease, ov
included on this map, are in the Dayton Grayburg field, and the

area that we propose to waterflood,

Q Is your proposed injection well circled in red?

A It?’s not on mine., Is it on yours? It is Williams o,
6. I think I again circled it red on all copies but my own.

Q What is the location of that well?

A I'11 have to rafer to another exhibit here., Could X

give that by Quarter Quarter or do you need a footage locatiorn
on that?
MR, UTZ: We really need footage location., If you don't

have it at the present time you can furnish it to us as soon as

IiRe MORRIS: I don’t believe it's in the application.
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A I thought perhaps we had included that in our applica-
tion, but apparently we did not.
MR. MORRIS: We?ll be glad to furnish the footage loca-
tion of that well to you.
A I don't have that with me at this tine,
Q (By Mr. Morris) Is there only one injection well on

N
L

his project?
A This is all we propose initilally, yes, sir.
Q This is an existing well, Mr. Kenworthy, that vou are
going to adapt?
A Yes, sir.
W Briefly, could you go into the geology of the Daytoi
Grayourg Fool?
A The geology is very similar to that of the Atoka Gray=-

burg field. Again, we are producing from the Premier Sand of the

Grayburg formation. The structure was illustrated before on

3

“igure II, which is alsc included in this brochure. Note that
the Dayton Grayburg is some hundred feet lower structurally than
the Atoka Grayburg fisld. Here again, the accumulation of cil is
dus %o stratigraphic conditions in the Premier Sand.

Q Do you have a sample log that would be of any help in
lcoking at the geology of this area?

A We had no log on the Dayton field proper. We did
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inzlude as Exhibit D the same log we included in the Atoka Gray=-
burg report, which illustrates the sand that is oil productive
in the area.

Q And vou would say that it would be essentially valid Ted

zause of the similarity of the two pools?

A Yes, sir. We believe the characteristics are very

V41
!»J'
P
'...J
o
-
L ]

"] What data do you have to present to the Commission con-
cerning the development of this area and the production to date?

A A1l the initial completion in the Dayton Crayburg field
wa3s on July 20, 1940, 1lcCall No. 1 in Section 24, the Southuwest
Quarter of the Southwest Quarter. A total of eighteen wells
have been corpleted in the Dayton Grayburg field, conly ten of
which are producing at the present time. Six of this ten are
lozated in the properties operated by Kewanee included in this
waterflood application. The other wells producing are classiflied

g Dayton Grayburg wells to the west as shown on Exhibit A, and

Q

from the little information we could obtain, these wells are
producing from the HMoore dolomitic sand and the Premier Sand Is
the classification on the williams lease.

< Do you have cumulative production to date, any inforia-
tion concerning the remaining primary in this area?

A Y23, as I remember, the eight wells on Kewanee's
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preperties have produced approximately 112,000 barrels, and
currently Xewanee's wells are averaging only 130 barrels per nonth,

7

cr C.7 of a barrel per well, certainly below the eccnomic limit.

{

™

X

xhibit B is a graphical presentation of the oil producticn

L

history since 1957.
] What reservoir data has been developed on this area’
A The only available information was driller'’s logs,
and from these we estimate that about 235 acres in the immediate

areza are productive average pay of about L.5 feet containing

o

4

approximately 1,000 acre feet, and we believe that the porosity
and permeability are similar to that quoted for the Atoka field,

) Based upon this information, would you say that this
arsza is ripe for waterflooding at this time?

A Yes, sir. Again, we have a pool depleted by inefficient
solution gas drive, leaving a great deal of the oil originally
ir place to be recoversd by secondary waterflood.

9 What is your proposal and plan for secondary recovery
¢f 0il in this area?

A We propose to convert Williams No. 6, as indicated on
Exhibit A, to water injection, Exhibit C shows the completion
method we propese for this well. Again utilizing the fiberglass
tubing, injecting below a packer with the Grayburg or the Frenier

Send isolated in this manner. Now, the casing on this well was
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remented with 125 sacks, which should have been sufficient to
tring cemeat back to the surface, but we have nothing that indi=-
ca-es that cement did circulate on this well. However, we Telievg
by injecting through tubing, as shown on Exhibit C, that we car
confine this water to the Premier Sand.

Q Would you intend to fill the annular space with scme
inert fluid as proposed in the previous case?

A Here again, we would use some non-corrosive fluid in

tha annulus at a sufficient pressure that could be detected, any

changa could be detected at the surface through our pressure

" In your opinion, Mr. Kenworthy, will injection ol water
through this well, as you propose it, adequately protect fresh-
water zones in the area, and other productive zones in the area,

and confine the injected water into the Grayburg cil sand?

A Yes, sir, that is wny belief.

@ What is the source of water that you propose for this
project?

A In this project we will inject water fron the shallow

Artesian water sands. e have negotiated a contract with the zand

=

lr., Fanning to furnish water on this project.
@ At what rate do you propose to inject water?

A We will attenpt to inject at about a thousaud
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PAGE 24
a day, and we propose to go to about a thousand pounds of suriace
pra2ssure to get this much water in the ground.
< What would be your predicted performance of this roscr-
5N
;s volr on secondary recovery?
£
oo ) . e e
2w A #e thinx that sccondary recovery, as proposed in this
- appiication, will perwit the recovery of an additional 170,000
barrels, FPigure III illustrates the predicted periormance under
secondary waterflood.
Q In your opinion, Mr. Kenworthy, will correlative rights
be protectad by your proposed waterflood project?
o A Yes, sir.
. M
Zg
Vo . . . . . .
Py W] Jas the brochure in this case, being Exhikit 1, nre-
rared by vou o~ under vour direction?
A Yes, sir.
MR, MORRIS: We offer Exhibit 1 in Case 3061 at thi=
tire,
IR, UTZ: WWithout objection, Exhibit 1 will ba entered
>2 | into the record.
o
g9
g " (Whereupon, Exhibit No. 1 in
=] 3 .
32 Case 3061 was admitted in
[ I -
R evidence.,)
IR, IMORRIS: That completes my examination of Mr.
Teonworthy.
MR. UTZ2: Any questions of the witness?
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P. IREY: Yes, sir,.

RECROSS EXAMINATION

] Is it your opinion, Mr, Kenworthy, that thils Dayten
Foal is also a stratigraphic trap?

A Yes, siv, it is.

o Ts there any way you can test this btond between the
axisting casing and the formation?

A Thare are commercially available tools that purport to
reasure bond between pipe and the cement. One logging company
nrlaims that they can alsc measure or get an indication of bLond

between the cement and the formation., You see, we are talking

atout two bonds there actuallye.

Q Yes, this is right.
A Just how successful this teool is, I den't lnow.
"] Is this casing set in such a position that if you tried

to set a forwation packer below it and pressure up to test the
casing and had an annular leak, that it could be done?
A I think that the formation above the Premier Sand would

pernit such a test. There might be some doubt that, say you did

vy

et a formation packer, you built pressure and it didn't hold,
thare would be the possibility that your packer was leaking and

that your pipe was goocd, but perhaps if you got a good packer
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seat, certainly you could test it in this manner,

Q Would Kewanee be willing to make such test?

A I think that perhaps we would be willing to make such
test. I think it would be beneficial for us to make this test
ourselves.

Q Did Mr. Morris inform you of our telephone conversation
regarding the report I had from my engineer?

A Yes, sir, he did.

Q@ - I think if we can do this test we might get by without
one of his other suggestions, that the packer be set below the
shoe,

A Well, certainly this possible water contamination
problem is our problem as much as it is yours, and we certainly
want to do whatever is necessary to insure that we do not contam-
inate any water. I think that the attempt to test the casing,
as you propose, would certainly be a reasonable request.

Q Well, can we get this into the record that Kewanee will

do this, or are you reluctant to do this because of some good

A I might say this, that you might go in and run a cali-
ner on this and find that the hole was not such to pemit setiing
a packer. This 1s the enly reason I can think of that we would bg

raluctant. to put this in the record. We are assuming that the
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fole will permit such a test, and we really don't know whether

or not to,.

] Assuniing the hole will permit the test, will you malke
it

A Yes, sir.

o Thank you.

Wwould you have any objectior to the fluid

that you intend to put in this annular space having an organic

r?l‘f) in it?

4 No, sir.

Q Then
I nropose that
inert fluid in

an eorganic dye

A Yes,

this will be one of the conditions of, or rather
it be one of the conditions of approval, that the
the annulus between the tubing and the casing have
in it, preferably fluorescein. It shines like a
I believe you testified that there would be a

on this annular space?

sir. I doubt that the use of fluorescein in this

anaular space will be of much benefit, but we would have no ob-

Jection to putting it in,

MR, UTZ:

what would fluorescein show you that the

prassure gauge wouldn't show you?
A I don't believe it would show anything.
MR. IRBY: Flucrescein, if it gets away, will show

gquickly

y and definitely, whereas pressure could te attributaed fo
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nther things,.
A Well, fluorescein, as I understand it, is only detect-

lal

le in concentrations in excess of ten parts per million, Car-

&

tainly in our annular space we would have considerabtly more than
ten parts per million if we put any in at all, because we are
talking about a small volume of water, but if it gets away and
into other water sections, very quickly it will be in a concentrad
tion less than ten parts per million and non-detectable,

¢  (By Mr. Irby) If it gets into the water, in large

quantities of water, this is certainly true.

A If it gets away with the pressure gauge on there, woe

p..v

ara going to know that it got away, and regardless of vhat color

3

, and we would be in a position to do some remedial wori.

=

. .
i il

n

'

") My principal thought in this fluorescein dye is not

cnly in the annular space, if this should get away from us down

g..#h

n the area of the shoe and find a channel back up the annulus
tetween the casing and the bore, this would show at the surface

quiskly, I think.

A wouldn’t this also show by loss of pressure on our
anmius?
] Well, I think it would, depending on the size of the

leale We can lose a little pressure and still not fezel that we

have a leak, isn’t this right?
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PAGE 77
A Possibly so.
Q Have change of pressure, This is the point I am worry=-

ir.g about, bzcause we have got a pretty thin section of inper-
reability between this zone and the water, and we have this arii-

-
¥

i 1.
botn

5

[ @)

ial bore there that may be well cemented and bended to

-
ke

=

formation and the pipe, but these wells are old and theytve, -= I

¥

prosune thess have been fracked as in the other casa?
A I believe that's correct.
Q Fracked or acidized, one, and knowing the mixtures of

cement used in those days I would say the cement was as susceptitl
to the action of the frack and the acidizing,and maybe more so,
than the formation itself,

A We believe that the proposed completion, as shown on
Zxiivit ©, will provide adsquate information as to when and if
there’s faillure in either the tubing, the casing string, or bond,
We don't think that the addition of fluorescein will add any vars
tenafit., We hate to see a requirement like this put in the order,

but we would abide by it if the Commission so desires.,

Q This pressurs gauge won't have a recorder on it, will it
A No, sir.
Q How often will this pressure gauge be observed and a

ord of the observation mada?

e}
@
G

A Well, it will be open to anyone that comes by. It will

— <y
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be on there corstantly measuring the pressure., I recall on one
preject where we had some trouble with casing failures for a tine
we were reading it every day, but in most instances this is not
done because you would become aware of a problem without going *to
read the pressure gauge or your injection rates would increase.

ection pressure would decline. This would probatly te the oniy

Inje
tine it would be observed, if something indicated that something

was wrong, this would be the one place to go check.

Q | Well, you'll have a field man down here, wonftt you?

A Yese.

Q That will be making frequent visits to teth of these
veils?

A Yes, sir.

"} Can you tell me approximately what the interval oi Zis

A He will be or the project every day. Whether he will go
to these particular wells every day, I don't know

Well, could we have, after injection gets under way,

&
@

could we have g report on this pressure gauge reading say weally
H A |

~

at lsast for the first few weeks until we gain little confi--

o

A We would certainly be glad for your people to take «

reading daily if they would like. We will read it when we feal
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li%e that it's something wrong. Actually this annular space will
cnly have less than 40 barrels of fluid in it. I don't see the
necessity of the periodic reading on it unless there 1s sone
ndication of some problem.

Q If you dontt read it, how are you going tc know there's

going to be a problem?

A wWe will detect it on the loss of injection pressure,
incregase in injection pressure. Loss of injection rate, increase

of injection rate. It would be observed every time he went to thg
well, but probably not recorded unless there was some change in 1ig
Q I take it, then, you are reiuctant to give me a weally
reading for a few weeks?
A Ch, not particularly reluctant. We're pretty well paper
bound and these reports keep increasing; we could do that Jor ycu.

the pressure would just be reported.

Q The reason I'm insisting that you do it is that I don't
feal any obligation to fewanee Company to send a nan fifty miles

-

te read this gauge. I'm in the position that I have to insist
that water be talken care of. I'™ not certain that your progras iz

adequate, I hope it i3, but if we can get along amiably here for

pressures, won't you?
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o
A Yes, sir.
Q@ If we could have copies of that report, which I under-

stand you have to submit to the 0il Commission for the first tuo
months, then we could be more sure of our position. If I can

have these two reports, I'll withdraw my request for the fiuci-

gscein dye.
A Olzay.

R, MORRIS: It's a deal.

-

A Let ne clarify my statements here. We are not wanting
to hide anytaing from you psople. You are welcome to look al al
cur records in the project. We hate to start the filing o
ancther report, but we will be glad to do it.

] You understand this is just for two months,.

MR. IRBY: Thank you very much, Mr., Kenworthy.

MR, UT4: Any other questions? The witness may be

(Witness =xcused.)
IIRe UTZ: Are there any statements in this case? Tho

case will ve taken under advisement. The hearing is adjourned.

1




PAGE

\nd
A Niat

FARMINGTON, N, M,
PHONE 325.1182

SANTA FE, N. M.
PHONE 983-3971

N, M,

PHONE 243.66931

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE,

STATE OF NEW MBXICO )
}) ss
COUNTY OF BZRNALILLO )

I, ADA DEARNLEY, Notary Public in and for the County of
Bernalillo, State of New lexico, do hereby certify that the Iore-
going and attached Transcript of Hearing berfore the New Mexico Jil
Conservation Commission was reported by me; and that the sane is
a true and correct record of the said proceedings, to the best
oi my knowledge, skill and ability.

Witness my Hand and Seal this 1llth day of June, 1964.

/@J JJJ&WC@L._

JOTARY PUBL ,
NOTARY PUBLIC

Iy Ccmmission bxpires:

SO ~ 04
sune 19, 1907.

1 do, hereby certify that the foregoing iy
m complete record of the proseedings in

#e: Ex: .15ier hogrd of Case .3 0.6/ ¢ 6 L

Braniner
iy ission

W 1sct,co, 011 Gonservation




