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IN THE MATTER OF:

CASE 1492 Application of Amerada Petroleum Corpora-
tion for permission to institute a pilot
water flood project. Applicant, in the
apove-styled cause, seeks an order author-
izing it to institute a pilot water flood
project in the Saunders Pool in an area
covering the NE/M SW/A and the N/2 of Sec-
tion 10 and the 3/2 3/2 of Section 3, Town-
ship 15 South, Range 33 East, Lea County,
lew Mexico. Applicant proposes to inject
water into the Pennsylvanian formation of
the Saunders Pool througn itz State "sg"
Well No. 1, located in the NE/L SW/l of
sailid Section 10.
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BEFORE:
| Mr. Béwin L. Mechem
Mer. Murray Morgan
Mr. A. L. Porter
TRANSCRIPT oF PROCEEDIHNGS
MR. PORTER: The meeting will come to order, please. Tie
will take up Case 1492.
MR. PAYWE: Applicstion of Amerada Petroleum Corvoration
for permission to institute a pilot water flood project.
MR. BUSHENELL: We have one witness to be sworn in.
(Witness sworn)
R. ©. BROSCHAT,

called as a witness, having been first duly sworn on oath, testifie

DEARNLEY - MEIER & ASSOCIATES
GENERAL LLAW REPORTERS
ALBUQUERQUE., NEW MEgXICO
Phone CHapel 3-6691




as follows:
DIRECT EXAMINATION
BY Mr. BUSHNELL:
@ Will you state your name and the company for which you are
employed?

A R.

E

Broschat. I am employed by Amerada Petroleum Cor-~
poration.
Q@ In what capacity?
A As district engineer.
@ As petroleum engineer? A As petroleum encineeq
¢ Have you testified before the Commission on prior hearingdg
A T have testified before an mxaminer Hearing, I have never
appeared vefore the Commission.
& And for that Exaniner Hearing, your qualifications were
accepted to cualify you as an expert witness, is that right?
A Yes, sir.
M. BUSHNELL: Are his gqualifications acceptable?
MR. PORTER: Yes, sir.
& I hand you what is marked Ameradatls Lxhibit No. 1, which

plat of an ares in the Saunders Pool. Would you state what

e
w
£

that represents?

A Exnhibit Ho. 1 is a plat of the portion of the Saunders
Pool showing our proposed injectlon well, the Amerada State "3G"
No. 1 ocutlined with a red clrcle, and our proposed pilot water floo

area is also outlined in red. This pllot water flood area consists
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of the /2 /2 of Section 3, Township 15 South, Range 33 Hast, the

N/2 of Section 10, and the N/l of the S/l of Section 10, also in

..

Townsnlp 15 South, Range 33 Zast.

@ Now, also shown on the Bxhibit copy, but perhaps not
shown on the coples of the plats distributed to the Commission and
personnel 1s a half mile circle from the proposed injection well,
the "SG" No. 1, which shows that owners ~f leases within one half
mile of this well include two leases owed by Cities Service and ondg
by Humble, is that correct?

A Yes, sir. I believe Shell has a lease too, dont't they?

& Shell, that's right. Now, within the red outline of ths
lease acreage there designated that is ocuwned by Amerads Petroleum
poration, is that right?

A  That is correct.

¢ NWow, what is the location or descrived location of the
proposed injection well, Amerada "sSG" No. 17

A The "SG" No. 1 is located in the N/l of the SW/l, Section
10, Township 15 South, Range 33 HZast.

Q When was that well originally drilled?

A This well was completed August Lth, 1952.

& And that well was completed in the formation known as the
Saunders Pool, is that rignt?

A Yesg, gir. The Penngylvanian formation, Saunders Pool.

§ And it was operated and did produce from the Saunders unti

whnat date?

Cor-

1
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A It was temporarily abandoned on May 17, 1958.

G Now, also on this wxhibit® No. 1 or this plat arve shown to
the north of the proposed injection well numerous wells, all of
wnich are completed in this Saunders Pool, is that right?

A That 1s correct.

[}

& UNow, I hand you what 1is marked Ameradals Exhibit No. 2,
which is a contour map covering the area of the Saunders Pool, con=
toured at an interval of twenty~five feet. What interval is that
contour drawn on?

A This contour map is drawn on the top of the a double I,
which 1s a shale marker bed at the Top of the Pennsylvanian forma-
tion.

Q@ And does that formation as reflected by these contour linds
represent substantially the top of the pay of the Sauncers?

4

A Yes, it doesz. The top of the productive vay is approxi-
mately one hundred twenty-five feet below this a double X maker.

o Wow, the Saunders is a Permsylvania lime formation, is
that correct?

A That is correct.

& And what does this Exhibit No. 2 show with reference t{o
the location of the Amerada "SG" No. 1 in relation to the other
wells in this pool, completed in the Saunders?

A It shows that tne "SG" No. 1, wnich iz in Section 10 -- I

nesxzlected to circle it in red -- 1s on tne flank of the structurd

on the south side of the structure on the flank.
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§ This "SG" Ko. 1, to repeat, is located in the Wi/li of the
$d/lL of section 10, 15 South, 33 Hast, i1s tnat correct?

A Thatt!s correct.

@ And the axls of the Saunders Pool is running approximately
north and south with most of the wells completed located north of
the "SG" NHo. 1, 1s that right?

A That 1s correct.

Q Kow, by this proposed pllot water flood vrogram, how many
oarels of water do you propoze to inject in the "SG" No. 1 Well?

A Ve propose to inject approximately five hundred barrels

Q@ And the source of that water that you will inject in this
well is from where?

A It will be produced water from the Pennsylvanian forma-

Q¢ HWow, I hand you what is marked Ame=adatls HExhibLit No. 7
b ) e

is an electric == copy of an electric log of the State "3G"

wt
—
fud
p)
[y
@]
-
-
I_J

4

wo. 1 wWell, end does that sheu on there the interval of perforation
presently in this well?

A Yes. The perforations nave been marked on this electric

& And what are those perforations intervals?

©,%35; 9,942 to 50; and 9,970 to $,980.

B

&, HWow, as reflected by this obxhi

2
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Saunders in tanis "8SG" No. 1 would be how
A Approzimately cixty-seven Ieetb.
§ Wnat is the casing existing now 1
A This well has thirvteen and three-
ing set at 290 fees, cemented witn 250 gac

inch casinz set at l,2l5 feet, cemented wil

an¢ a nalf inch casinge set at 10,035 feet,
¢, How do you mechanically propose t

maximuzm 500 barrels of water mer day into
L e provnose to inject 1t down the

ing througa the periorations and Into the

¢ Iiow, by your apnlication, or by T
behalf of Amerada, 1t 1s stated that a»nvil
this well through a tubling set within the
yes, lccate a pacizer behind the vtubing, se
feet below the surface. I take it from yo
the nenageasent nas had a ciange of thought
proposing to inject this water through the
rilgnt?y

A That is correct.

G Is this method of disposal or ia]
witiin the industey?

& Is it a method that, in your opin
water sandc?y

A Yes, I believe it will.

many feet?

n this well?

elsniths inch surface casH

s, eight and five-elghniqy

thh 1500 sacks, and five
cemented with .00 sacks))

o inject

trnie well?

o
(=4

five and half inch cagH

formation.

a

e apnlication filed

-2

icant to

l._..'-

propoaes

I

I,....I

@)

and that they

mony,

S,

on 1t and 1

caging only,

N

fresn
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& And will the method of injectlion and the plan here proposdad
protect the underground source cof oil in the Saunders Pool?

A Yes, I believe it will.

s
@ As a matter of fact, it 1s your hope that if

Pool, is that right?

eventually the production of c¢il from the 3aunders

L SR
DLLS

IR, BUSHKELL: I would like to offer Ameradats HExn

1 throuzh 3, i1f there is no objection, ag vart of this record.

Thatts 21l the questions
. PORTE.: Without objection, Ameradals zIxhibits 1 throdgh
wilill be received. Does anyone have a question of the witness?

ROSS ZXAMILATION

A Broschat.

& What was your name?

& IMr. Broschat, what do you expect To accomplisn by the in-
jection cof water in this well?
that this pllot injection will prove that

A We are hopeful Ih

%~ Are the wells that are shown on your Hxhvibit Wo. 2 all

Pennsylivanian wells?
A Yes, sir, they are all Pennsylvanian wells.
& And this contour map on Exhibit No. 2 ig contoured on top

of the Penngylvanian?

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS

ALBUQUERQUE. NEwW MEXiCoO
Phone CHapel 3-6691




O

A It i1s contoured on ton of the A Double X which we congiddr

tiie top of the Pennsylvanian.

4

Is Tnic

O

U

low voint on the Pennsylvanlan structure?

L

n

A Yes. As you can Tell by Bxhibit No. 2, it 1s on the flandge

of the structure, and it ie coupleted low in relation Tto the

v

S

}..'-

4 The well 1s vresently temporarily abandoned. It

lonzer cconomic.

=
ik Does 1t produce water, or was 1t »nroducling water?
w waat is the status of €
in Tthe csoutiieast of the soutneast of
A It is my undersgstanding fhat this well has eitiher bve
arily apbandoned, or 1t will be in the near future.
& Does it produce wa
@ What is the reservolr nroducing mechanism in this »

icve 1t is primarlly a solution zas drive rege

}._J

A T be
althou i we do have water at the botftom of the oll section,
1may be getvlng some help from thatb.

& Do all wells in the ool produce water, or only tho
tine louer vart of the structure?

A I would sey only the wells on the lower part of the

ture »nrocduce water a2t the oregsent tine.

& wWhat 1s the currentv rate of production from this well?

the Cities Service "AG" Well o, 1

well your State "SG" Ho. 1 comoleted in a relativdly

other

ne

cempo-

se on

struc-
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Q& Dces your state "SC" No. 3 directly north of this proposed
injectlon well vproduce water?

A Let me check. Yes, it is producing water at the present
tine.

& Do you think there is any poseibility that injection of
water into your "SG" Wo. 1 will result in premature flooding out
of the otner wells In thls area rather than stimulating the flow
of oil from the wellg?

A Tnat is a possibility. Iowever, I wouldn't think it very

& Do you believe that there is a natural water drive that
comes up the structure 1n this pool and adds to the solution pges
drive nechanism?

A I have no engineering evidence To state that there is.

However, 1t's a possibility since the field 1s producing water.

¢ But at any rate, you would add an artificial water drive?

A Yes.

@ IMr. Broechat, you gave The number ol sacks that each one
of these casing strings has been cemented with. Will you give us

tihe top of the cement on eacli casing?

P

A Yes. I am sorry I didnt't gilve that. The surface casging,

which was set at 296 feet cement was circulated on the elght and

ve-eightne inch casing. It was set at L245; top of cement 1g at

&}
o)

o

.
177 feet. And on the five and a nalf inch casing set at 1,035 feet

at

top of the cement is at 8,000 feet.
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wnich vou propose to inject water, L1s that the same interval that
thisc well produced? A Yes, sir.

G Was tne well vnrodwing one hundred percent water when 1t
waes avandoned?

A The last production test I have listed here, it was mak-
ing approximately seventy vercent water, but the Ttotal fluid was
very snall.

& vaes 1t on the pump?

A It was on gas 1ift.

M. NUTT=R: I believe that!s all. Thank you.
GULSTIORS BY MR. UY4:

@ iMr. Brescnat, In relerring to your =xniblit -- electric log
what Zxznibit was 1t*

A That would be Ko. 3.

Q@ lio. 3. Can you tell me where the water-oll contact 1z7?

A Xo, I am afreid I can't. Lowever, the drill stem tests
that were taken winen the well was completed would Indicate that it
was originaily around 10,000 feet.

Q@ Would you say that 1t ls now above ¢,8737

A Avpnarently 1t has come up from the original --

@ What kind of water is thnls that you intend vo inject, salt
water?

A Yes, 1t is salt water.

¢ How much calt water ig produced In this area?

o

W, this perl

orated interval from 9,

ct

aroush

DEARNLEY - MEIER & ASSOCIATES

GENERAL LAwW REPORTERS

ALBUQUERQUE, NEwW MEXICO

Phone CHapel 3-6691




A Total water procduction in the Saunders Fleld at the preg-

ne 1s aboutb

ct
I_J-

e

ent , 000 barrels per day.

Q@ Two thoucand barrels ver day?
A Yes, sir.

¢, Do you iIntend to inject five hundred barrels a day?

A Yes. We also have a salt water disposal system in opera-
tion in this Field which ig nandling the remainder of water --
MR. BUSHENELL: Will you state thie well that l1g now being'

sed as a dilsposal well and gilve us 1ts location?

ing the State "SC" No. 5.

:1,3
-t
=
[
m
=
]
[wi
0
et
r

MR. BUSHNELL: Thatt!s located in the SW/lL of the SW/A of

Section I, is that correct?

o (By Hr. Utz) Are you presently injecting salt water in
that well now? A Yes, sir.

MR. WUTTER: Has the injection of water into the lo. 3

Wlell enhanced the oll production in that area?

Wetve only been injecting for

H

A It is too early to tell.

¥

about two months, and we don't have any evidence one way or the
other as yet.

¢ (By Mr. Utz) What 1s the interval of that well that you

Q

U

are injecting into?

<

A We are in ng into the Penngylvanian, in that well also

[N
@
l¢]
<l
| =1

09

@ Thet is below the water-o0lil contacit?
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water flooc. as well as the one that you are --
A Well, it coculd ve consldered as an injection well. Iow-
ever, in our original application, we called it a salt water dis-

4
L

wel

g
6]
@
)
}_J

¢ Why don't jou call this one a salt water disposal too?

rat could

)....:

MR. BUSHKELL: Mr. Utz, I doubt if Mr. Brozc

answer that cuestion, snd mayvbe I cantt either. The best ciplana-

v

oo

wiell applicat

e

tion I can nake is that aponarently when the WHo. on

-

caize up, it was the means of dizspeosing the water as such,uhercas
avparently, the monagement desires o use this "SG" No. 1 as

8. seconcary recovery, and that would be the only explanation I

sposal and the other is an in-

!_lc

could mealze Tfor stating one ig a d

jection for secondary recovery.

. UTZ:  Well, is the No. 5 Well taking two thousand
barrels a aay? A Yes.

-

& 8o there is no need Ior a salt water disvesal well to dis-

pose ¢ all the water?
A wWell, it would help to have an additional well. TWater
production in the field may increase, and we may experlience diiffi-

1

culties with this well talking all the water.

. UTZ: Thatts all I have.
MR. BUSHHELL I have one more question.

REDIRACT SXAMINATION

BY ¥R. DUSHKELL:

@ Would not that well be also an Injection well for the »ildt
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G Mr. 3roschat, witn reference to this cuestion about the

=

with reference to the water

amount of water and also w in the disposall

Statets "3C" No. 5, do you anticipate that there will be an

]_l

1 of

incrcase of water that would require the additiocnal means of dispvoskl

of this water by thls injection process?

A Yes, we anticipate that water production will increase, anf

welll need additional disvosal facilities.

Fit. BUSHNELL: 4Yhat's all I have.

HAuCRO8S EXAMINATION

oF M. CO0LEY:

& Lir. Broschat, waat was the »nroduction of the "sg" No. 1
Well at tne time of abandomment? (0il production, I mean.

A 01l oroduction. You mean monthly oil vproduction?

¢ Per cay, 1f you

A Somewhere around three barrels per day. We were just pro-

ducing it intermittently on gas 1lift.

@ Wae 1t the high qguartity of water production that made it

continue to produce the well?

A I would say 1t was more the low oil »nroduction.

-~

lot of wells producing there, but the lifting

&g Tnere are a

costs make it unfeasinle to continue at that level?

A That's correct. These wellg are almost 10,000 feet deep,

and lirting costs are quite nidh.

Hr. Broschat, ie the salt water disposal system to which

[jou have breviously referred in your testimony one hundred percent
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effective at the present time? In other words, 1s 1t disvosing of

all salt water produced in the field?

n

A I believe there are two leases that are not comnnected at
the oresent time. However, we are making arrangements to connect
them. We have experienced mechanical difficulties from time to

time at our injection statlon, necessitating putting a little waten
to a disvosal. However, vwhen everything is working, we are able

to dievose of all the water.

AL

¢ Do you feel that the water production at the present tlme

e
@)

)

just about the capacity ol the existin@ system, or is it canable
of handling substantial guantities of additional salt water?

MR. BUSHNELL: Are jyou referring to --

MR. COOLEY: To the "sSD" No. 5.
A I believe thatt!s about all the water the "SC" I will talke.
¢ (By Mr. Cooley) Is that "SC" or "SD2V

A Thatts "gc."

&
-
1§
"
Q)

u feel that the injection of salt water into your "S5G
No. 1 Well will alleviate this situation some?
A Yes, I thinlk so.

¢ Will it take some of the pressure off of the "3C" Ho. 57

O

By the way, co you aappen to know the Order lio. that

sranted authority to utilize the "SC" Wo. S as an injection well,

MR. BUSHWELL: Yes, I have that. It is Order No. 3-9-51,
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Case Ho. 1193. And the date of that nhearing was January 9, 1957.
Q Then, at least one of the contributing incentives to
utilizing the "SG" Wo. 1 Well as an injection well, whatever you

s To arrive at a more satisfactory means of disposing of

&

i

call 1%,

produced salt water in the Saunders Pool, is i1t not?

>

That is correct.

]
¥

)]

¢ Under these circumstances, would Amerada have any objectijn

= 7l 1

o P T L T W R . PO PN watan A% o 2 A - TR
to btnc Counlsslon suthorizing a galt water Jisposinge well prather tiapn

e
o
l— .
o
o
Ty
}-Jo
e}
b
2
}_J
l__J

MMR. BUSHNELL: Well, again, I don't know if Mr. Broschat
could answer that question, put since thils 1s & pilot water flood

orogram, 1 think they would have that objection, Jaci.

H 4 -
J
£, well then, let's sursue tast. Mr. Broschat, what tyvoe of
oiict oropgres would you cell it, is 1t & line drive, ie 1t four

zoct, cr five apot pattern? What onetltern ig 1t, or 13 there a »at-
L Well, witu just one well, I would sagy we have no patteri.

L What could It develop into? There must be saue tyne of

pattcrn thet Amerada aos iz :ilnd thet they intend Lo institutse con a
gECONUAry recocvery prceject i this area.

A T would imagine that we woulc -~ 1f this pllot flgod g
stceecssful, that we uwould oo to a injectinn~

¢ Coulc you exvenc and 2roject your thocumhic =2

and¢ point ocut whet wellz cn wdmini
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might pe injection wells 1in such pattern?

A I am afrsid at the present Time I wouldn't be in a positid
to say uwhich wells we might --

g Well, I understand that Mr. Broschat, but assuning that
you were instructed fo design a perinheral type flood for this
pool, what wells would appear to be the niost satisfactory for such
a plan?

MR. BUSENELL: Mr. Cooley, may I repnrase thalt guegtion?
MR. COOLEY: If the witness doesn't understand, I guesc yd
can rephrase it.

MR. BUSHNELL: What I wish you would ask him is if he ha

6]

imowledge of such a plan.
MR. COOLEY: I am trying to get at the vossibility of whadi
could possibly develop, not wnat necessarily will develop.

(By kr. Cooley) Would you try teo answer the cuestion? If

&

you can't, why then -=-

A i cantt answer that at the presesnt time. If you would 1ik
to have an answer later, after we have been able to study it nore
thorougnly, I am sure Amerada would be happy to --

Q Mr. Broschat, what can this develop into then, starting
withh this type of situation?

A Well,.assuming our pillot flood was completely successful,

al

we could take additional wells around the perivhery of the 1

[
§)
=
[N

How do you propose to determine success or failure of your

proposed pilot flood nroject, utilizing one injection well? Where

(]

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS
ALBUQUERQUE. NEwW MEXiCO
Phone CHapel 3-6691




coing to determine this effect,if any?

are you
A By studying oroductlion of the edjacent procducing wells.
& That 1s particularly what 1 am asking you. Where are

these wells that are going te experience any rezult, if any?

P

A Thesc wells are tne ones chown on mxnibit 1 in our oilot

e

water {lood area; would be the "3C" 2 and 3, and "S&" No. 1 in thd

W/l of Section 10, and "SP" No. 1 in the Ii/L of Section 10, and

£

the "$0" Lo. 2 in the 8/2 of the 5/2 of Section 3.

& Do you think you are being a little over optimisztic to
expect any results from a well more than half a mile away?

A It mey be in this case.

Q& Do you know from your experience of any successful opera-
tions at such distances?

A Yes, I anm sure there are.

Could you enumerate some of them, please?

A I dontt recall any vparticular instances. I believe tlie Sap

Poc. unltv in Texaes

16
i__)
o)
a
—
e
[
[©]
*_
N
)]
o
]
Q
(0]
Cy
-
i
—
Lo
Q
@]
o
e
C
¥
—
gl
]
!
bt
L
.

ok . 3 ~ i e vy 1 S o, - i d N - . - .
AL wnst ztace of comdnietion ars the four wells in o 1Lirne

v B R T 9 3- P e Aa3 it a ~ 31 K] o - 3 VL B
ori oootiiolt Yoo ~, tThat Ssing une S0 NO . l, che Amerada ‘,,JC" MO .

L and £ and the Amerada "IB," I believe 1

I Mo it oo b i o - 3 A - o 3 » N
A oot Wo. L, MM ol 1oare Loth seroinel wells os ls the
LTS I - I oo 2 . 1T e 7
SCM Dol 3, MeCY He. 2 L still oo top slicwedle well.
& Could you glve us vae latest tests on those wells, plosce,
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those four wells, water and oil both?

A These are not the latest tests. However, iney are the
latest ones I have with ne.

Q@ And the date of the tests, pleaze.

A These tests were taken in April of 19506. Tne "3C" lLic. 2
oroducing on gas 1ift produced 146 barrels of oil and 79 barrels of
vater.

Q Over whar period of time?

A  Tuenty-four hours. "SC" Ho. 3 on gas 1ift produced 110
barrels of o0il, Ll barrels of wabter in twenty-four hours. "3&" Wo.
1 producing on gas 1lift produced 28 barrels of oll and 15 barrels
of water in twenty-four hours. The "SF" No. 1 on gas 1ift produced
22 barrels of oil and 2 barrels of water.

MR. COOLEY: Thattz all I have.
QUESTIONS BY MR. NUTTER:

Q Was & test taken on the "8G" Ho. 1 in April?

A Yes, thatt's the latest test we have in April.

Q@ Wnat was the result of that test, please?

A In the test I have shown here in April, the well produced
6 barrels of o0il and 59 barrels of water in twenty~four hours. Thd
contradicts a test I gave previously, which I believe was a later
test than this. Now, tihnis well was not produced every day. It waf
produced about one day out of four towarc the end.

Q Is there any particular reason why the "SG" Ho. 1 would

produce more water than the "3F" No. 1, and the well seems to be
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structurally a little bit higher than the "SF" No. 12

may be.

110 barrels of oil and iy barrels of water, if the gas 1ift were

increased.-- A You mean --

& == or is that the total capacity that the well has vro-
ducec?

A I would say 1t is the total capacity of the well.

@ Do you anticipate that the injection of water in the Ho. 1
"SG" Well will cause the water production in the No. 3 Well to go

QowWn
will
Well

Well?

- o
e (S

time,

be ab

A T don't lnow of any particular reason right now. There
Q What 1s your opinion?
A I don't know. I would have to study further.

¢ Would the Wo. 3 "3SC" Well De cavable of prodﬁcing more thdn

and the oll production to remain the same or zo up, or whatb

4

be the result of an efficient water flood by the "3G" lo. 1

P

on the Ho. 3?7 What do you anticipate will havven to the No. 3

A T would anticipate increased oil prodw tion.
& How about the water, what would it be?

A 1 don't 'mow. It might stay the same or it might decrease
cll uang were sWedt Toward 1t.

& There is some natural water being produced at the present
aowever? A Yes.

Q@ If you increase the gas 11t in that Ho. 3 Well, would you

o

le to produce more than 110 barrels of o0ll or not, or if you
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puv a Cole pump or zome otaer type of pwwo on the well, would vou

[ ot

¢

[N

procuce wcre flul

A It's possible that we could install a more efficient means
of producing this well. However, this Permsylvanian formation is
a low permeabllity formation. Most o these wells dan't make a
tremendous amount of fluid.

Q@ Is the permeability low in the "3G" No. 1 Well?

A T don'!t have any core analysis, but I'm sure it is.
& But it is not enough to inject water?

4 I think the formation will take 500 barrels per day.

MR. NUTTER: Thank you.

UaSTIONS BY Mr. STAMETS:

ir. Broschat, how do you account for the wide variance in

ot

Q
producing rates among wells on adjoining LO's such as the State
"Sc" No. 2 in Section 10, and the State "SE" No. 1 in dection 109

A I'd say probably due to different stages of depletion;
perhaps a localized change in conditions in porosity and permea-
bility. This Pennsylvanian can be erratic.

Q@ Doesn't this seem to be a condition pretty common through-
out the southern end of this fleld?

A What condition are you referring to?

@ The fact that you can find one presently producing 100
barrels and then on the next [t0 it may be less than 100, maybe

O

-

A Yes, 1t is quite common in the Saunders Field.
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@ It would seem to Indicate 1t is more likely a reservoir

condition?
A That's a possibililiity.

Q What makes you feel that this is the ovroper time to start

a pilot water flood in this field?

A Well, I believe this 1s a good time to start it. Reservoir

pressure 1s declining, and if we start a pilot injection project
now, wetll be that wmuch fartner along.

& It seems so -~ that water flood 1g usually associated witH
stripper field, and this ig far from a stripper field, isntt it?
A There are a lot of marginal wells in this field.

@
move than thelr allowaole. Wouldn't the pressure maintenance pos-

sibly be a better project?

a2

It could be thought of as precsure naintenance.

, Is there any other reason besides the decline in produc-

tion in this field for starting a pillot water flood at this time?
A Well, I perscnally feel that's a good reason. We would

like to evaluate the possibllity of water flooding this field at

W

the present Uime.
 Could you give us a rough estimets :© of how long it micht

possioly be oefore this water flood extends into, say, Section 3,

15 South, 23 mast,

t-to

ssuming it is successful?

W
Ta

”

A o, I am afraid I coulcn't at the present time

¢ The reason I was asking 1s pecause Just a briel glance at

G, However, there are also a lot of wells capable of producins

o
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ry sketch map here shows about 6 wells capable of producing over
a hundred barrels a day. About four of those are capable of pro-
ducing their allowable or greater. Assuming this pilot flood is
succesgsful, wnat do you suppose wili be done at that time, il the
Do you fThink the company will go ahead

pilot proves successful?
with plans to flood the entire pool?
A That would be a decision of management, and I am afraid

I cantt answer that at the present time.
ould it be engineeringly sound to allow that pilot to

W

Q
T there with no more injection?
Are you assuming that the pilot area is flooded out?

e

just =
A

& You can assume that you have had a sufficient effect
in the well immediately north of the iInjection well to prove that

this pilot flood nes been successful.
then, I thinir we would investigate the pozsibility

A Well
of expanding our flood.
MR. STAMETS: Thatts all I have.
QUmSTIONS BY MHR. FISCE
Q@ IMr. SBroschat, how long have you been injecting water in
that "SC" No. 57
A Avproximately two months.
@ Two montns? A Yes, glr.
& Po you happen to know the cumulative amount of water in-
Jjected in that well?
that infomation with me.

I dontt have

A To,

MEIER & ASSOCIATES
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Areraca "SC" No. !y located in the NW/li of the NE/l of Section ¢,
that!s an Amerada well. What are the producing mechanisms of those¢

wells? Are they pumping, flowing, gas lifting?

=
e
{2
o)
o)

A

]_
o]
g!
i)
O
&) O
6]

[N
=
<r
(e}

A

&

this "3C" No. 5%

Do you know what the daily might be right now?

Right now, we are injecting approximately 2,000 barrels

And you nave been injecting for two months?

And this State "SIM™ No. 1, is that Ameradats well over in
of the SW/lL of Section I.?
Yes, 1t 1is an Anerada well.

|
And the HWo. L "5K" is an Amerada well, I see, and the

T

)

"SI" Wo. 1 is on pump at the present time.
Is that a long stroke pump?

ItVs a conventicnal beam

as lift. What other wells were you ==~
The "3C" No. I in Section 9.

ft‘

}._l-

"sC" Ho. 4 1s on gas 1
Have you noticed any increase in production since you -~

three wells that you just mentioned since injecting water

Ho, We haven't.

type puaping unit. The "3DM N¢.

Have you notlced any increase of water in any of these wells?

L. PILCHuAr Thanlt you.
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QUuSTIONS BY IR. HMORGAW:

¢ I would 1i}l

g

B

e to know what percentage of the recoverable
oil in place has been recovered to date in thils pool.

A I'mrsorry, I don't have the reservoir analysis of that
tyove with me.

iR, PORTHR: You couldn'!t give us an estimate?

A It would be just a zuess. I prefer not to.

&

(3y Mr. Morgan) Don't you think it is important to know
now mucih you are going to recover, now much you can expect to re-
cover, I mean?

A  This pilot project 1s primarily to determine the feasibilj
of a water flocd. We haven't investigated how much oil we can re-
cover. We are interested now in determining if the Pennsylvanian

can be successfully flooced.

@ And you want to find out at the same time waether the

O,
¥
’-—‘o
<
(0]

willl be ©radial or directional or just where the water

)
-
O
O
Q

would create the o0il, is that part of the experiment?

A Yes, we are interested in seelng --

& You have no data that would tell you just where that oil
would e driven to, 1s that »ight?

A Thatts right.

4 Or in what quantities? A

=y
[0}
{3
-
n
.
]
.

QUeSTIONS 3Y M. COOLLY:

€]

& IMr. Broschat, if tni

[ o PN A
Jous sesd €3T

‘_J‘

rafe or iz as successiul as you are hopeful it will be,

injection project succeeds, referrihg to
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that certainly could

some of the wells offsetting to the north would be increased above

top allowaple for the pool, is that right?
If our pilot project is successful,
compilations by how much it

A No.

A
be the case, yes, sir.
Have you made any primary

Q
mizht exceed the allowable?
M. COOLEY: 1no further questions.
MR. PORTER: Anyone else have a question?
¥MR. IR3Y: TFrank Irby, State Engineers! Office.
to this casing in this wel

mR. IRBY:

i
Iy .

Mr. Broschat, I want to go vack

Al
e

l.J

Q
First, nhow old is that casing?
A The well was completed in 1952.
¢ 1952. Now, you stated that your surface casing is fifteern
and three-eighths, set at 296, and cement was circulated to
surface? A Yes,
Q And then your second string is what?
A Bight and five-eighths inch.
G And itts set at L,245 -- A Yes.

~=- and cemented to what denin?

3evell sevell.

side protection, is that right?
That'!'s right.

A

Seven hundred and seventy-seven feet.
Then, you have there roughly five hun+

Seven
dred feet between your first and second string, which has no out-

MEIER & ASSOCIATES
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@ Do you know what the condition of that casing is?
A To.
& Do you know what grade of casing was placed, that eipght

and five-eignths?

A I dont't have that information with me.

& Now, what was that other string, five and a Traction?

A Five and a haif.

¢y Flve and a half. And it is set 2t what level?

A Ten thousand thirty-{ive.

@ And it 1s cemented to what level?

A lght thousand.

& Liznt thousandg? A Yes, sir.

¢ Then, you have quite a gap between there. iow, this secol
steing of casing, tne eight and five-eighnths, what formation is it
in? At L,zh5?

A l,2Lh5. It would be szet into the San Lndres. -

G And the surface casing set at 2906, what formation ls that
in?

A I don't know. We don't pick tops that high.

& You don't xnow whether it 1s in Ogallala or thie Challr Bluj
or what it iz in? A Ho.

& If this wabter flood project is approved, do you anticlpate
that there is an adeauate supply of salt water belng produced from
the Pennsylvanian formation to continue this to its ultimate con-

clusion?

nd

[T

h
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A  Are you referring to a pilot?

o
Foam

A Por tne entire field?

Yes. In other words, would you

6
-

w
-0

otner source
L PFor a full scale flood, I would

& Low, back to this method o

vyou intend to just dwap it iL:to The open acle;your present plans ~-

A Inject down the casing, you mean?

& Yes.

Q Dy gravity?

A Yes, we hope 1t will take it on
apply pressure to put 1t away.

1 -

& Do you think that the condition

feet pelow the surface and 777 feet below the surface will with-

stand the pressure without any possiblility whatever of getting out

and contaminating any fresh waters that

A Yes, sir. QOur five and a half inch cacing -- I should

nove brougiit out -- 1s run to the surface, so we will be inject

down tnis five and a nalfl.

¢ Is there cement in the annulus between the filve

ana tne eignht and five-eighths?
A uo, there is no cement there.

K]

A Yes, sivr.

No, I mean ultimate conclusion of your water flood.

injection. As I understand if

& But there is an open annulus between the two?

nave to obtain water Ifrom

imagine we would.

3
i)
o0
<
e
i

<
»

vle .:ay have To

oo

of the casing between 296

i

might be in that zone?

L

,_lt
3
i8]
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¢ If both of these strings of casing in That zone should

)

Vel

corrode and start leaking, wnat ieans of detecting that lealr do you&

-

A T believe the possibility of both strings leaking there

is quite remote. If we are injecting under pressure, I am surc we
could tell by our pressures i1f that was the case. Another way
would e to cpen up the amnulius between Tie two and gee 1f we had
any pressure or a vacuum thiere.

¢ Where ig this Saunders Pool witn respect to the town of
sunlce?

A The Saunders Pool is in the nortitwestern vart of Lea

Ceunty.

th respect to Tatum then?

e

Q UWnere is 1t w

A It 1s approximately twenty miles west and ten miles south
ol Uatum.

¢ Are you aware that there 1s potable wavter in the Santa
Hosa formation 1n certaln localities? A Yeg, sir.

Q TIes it your opinlion that the waters in both the Santa Ro=sa
and tne Ogallala will be adequately protected by this casing vro-
grams? A Yes, sir.

MR. COOLEY: Thatt's all.
M. PORTHR: Any further questions?
@ lir. Broschat, I dontt remember 1 you have Dbeen asied or

if you stated -- you said thaere was a soluticn g

[l

1

as drive reservoir)
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ig that correct?
A I dont't recell iaiing that statement. I believe I stated
that the sclution zasg crive 1s probably the nain producing mecihian-

[

lam. However, we might have water influxicn also.

>

¢ Water drive? L We may nave.

=

o)
b

FR. FISCILE: Thank you.

M. BUSHNELL: I don'!t have any further questions. I
would like to submit a statement.
M. PORTLR: Anyone else nave any questions? The witness
may be excused.
(Witness excused)

Fii. PORTeER: Did you offer your mxhiblts?

MR. BUSHNTELL: Yes, sir.

I would liize just to remind the Commission that this applicad
vion is,being a proposal for a »nilot water flood program, ic made
in hopee that it will be successful and also to obtain additional

gatva anc information as a means for some future program for seconds
ary recovery. ‘Ihatls all I have.
IR. PORTER: Anyone else have a statement? lr. Iroy.
M. IRBY: The State zngineer objects to injecting oI
galt water not adequately protected, particularly in the Ozgallala

formation. The evidence doec nct show that the surface string

[}

coeg through the Ogallala into the Chalk Bluff formation. I think
that is a necesslity inscfar as The protectlion of fresh waters are

concerned. I feel that Amerada can deltermine wnether or not that
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s gset in the Chalk Bluff, and if 1t ig, then the State in-

-,

casing
gineer has no objection.

M. BUSHuBLL: HMay I ask there, that if we can satisfy
the State ingineer that the method of this completion will ade-
quately protect the Ogallala or any other fresh water sand that is
concerned, 1f he will be willing to withdraw his objection.

M. IRBY: Yes.

MR. PORTER: Anyone else have a cuestion?

MR. CABAWISS: I am Rex Cabaniss with Shell 01l Company.
Shell operates ten wells on the Saunders Pool as indicated on appli

cantts mxhiblt, the acreage offcetting the pilet flood. We wish

i

to go on record as peing in favor of the gpplication and resnect~
fully reqguest its;approval.

IH. PORTER: Anyone else nhave a statement? If there are
no furtiier statements, we will take The case under advisement and

recess until one olclock. At that time we will take up Case 10L:63.
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