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BEFORE THE
NEW MEXICO OIL CONSERVATION COMMISSION
Santa Fe, New Mexico
February 16, 1977

EXAMINER HEARING
IN THE MATTER OF:

CASE
5864

Application of Agua, Inc. for the
amendnent of Order No. R-5137,
Lea County, New Mexico.

N s N et N? et gt

BEFORE: Richard L. Stamets, Examiner

TRANSCRIPT OF HEARING

APPEARANCES

For the New Mexico 0il
Conservation Commission:

Lynn Teschendorf, Esg.

Legal Counsel for the Commission
State Land Office Building
Santa Fe, New Mexico

James T. Jennings, Esqg.
JENNINGS, CHRISTY & COPPLE
Attorneys at Law

P. O. Box 1180

Roswell, New Mexico

For the Applicant:




Page 2
! INDEX
2 Page
3w, G. ABBOTT
4 | pirect Examination by Mr., Jennings 3 ;“
S | cross Examination by Mr. Stamets 11
6 f
71 .
8 i
g e EXHIBIT INDEX
‘g % 10 Offered Admitted
“gzg 1 | Applicant's Exhibit One, Map 4 1| ‘
gg‘g% 12 | poplicant's Exhibit 1wo, Letter 5 11 [ ’
£§§§ 13 | Applicant's Exhibit Three, Letter 5 11 :
Egié 14 | Applicant's Exhibit Four, Letter 5 11 |
'_';_..: g 15 ? Applicant's Exhibit Five, Drilling Reports 6 11 k
g 16 § Applicant's Exhibit Six, Tabulation 7 11 [ ‘ ,
17 Ap?licant‘s. Exhibit Seven, Diagrammatic Sketch 7 11 [
18 || Applicant's Exhibit Eight, Paper 8 11 -
19 5
»| *F
N
22
23 ,
2 ]
25
ll ;




General Court Reporting Service
825 Calle Mejia, No, 122, Santa Fe, New Mexico 87501

sid moirish reporting service

Phone (505) 982-9212

«

[+,

-]

-

(4}

10
1"
12
13
14
15
16
17
18

19

Y3

23

24

Page 3

MR. STAMETS: We will call next Case 5864.

MS. TESCHENDORF: Case 5864, application of Agua, Inc
Ifor the amendment of Order No. R-5137, Lea County, Wew Mexicoc.

MR. JENNINGS: I'm James T. Jennings of Jennings,

Christy and Copple, Roswell, appearing on behalf of the

applicant, Agua, and I have one witness, Mr. Abbott.

(THEREUPON, the witness was duly sworn.)

W. G. ABBOTT

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

examinred and testified as follows:

DIRECT EXAMINATION

BY MR. JENNINGS:
0. Would you please state your name, place of residence
and occupation?
A I'm W. G. Abbott, I work for Agua, Incorporated and
I'm manager of the Hobbs office.
Q Mr. Abbott, have you appeared before this Commission
on many times and had your qualifications accepted?
A Yes, sir.
MR. JENMNINGS: Are the witness' qualifications
acceptable?
MR. STAMETS: They are.

0 {Mr. Jennings continuing.) Mr. Abbott, are you
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familiar with the application in this matter?

A Yes, sir.

4

0. Would you briefly state the nature of the application

well, I will go through the exhibits to bring

A Yes,

Vo]

everybody up-to-date, it has been a month or two.

0 You are now referring to what has been marked as
Exhibit One?

A Yes, Exhibit One shows a map of the system. This is

wiie Dlinehruv-nrinkard SWD system. There are four hundred and

seventy-seven wells tied into this system and all of the water
is disposed of in three disposal wells. The status of those
wells are that the H-35 Well was shut in in September of '75. |
It has been shut in for over a year bécause of problems in
this area with salt water flow in the salc section. When that
well was shut in Agua laid a temporary line up the bar
ditch and just covered it with dirt in diverting the produced
water up to the SWD C-2. This well takes water by gravity.
It has a capacity of three hundred and fifty to four hundred
barrels per hour by gravity.

Then we came down and drilled the SWD A-22, that's
the well in question. We thought that we could get a well
that would take the water by gravity, which it will, but not i

at the quantities of water that we have to put in it which is

around roughly three hundred barrels an hour so it is

necessary to pump this well.
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1 So that is the status of the wells. The H-35 is
2 )l shut in and the C-2 takes water by gravity and the A-22 we *
- 3 1have to pump the water in the well.

4 & Mr. Abbott, refer to what has been marked as Exhibit
5 || Number Two and identify that and tell what it is. I

6 A This was @ letter to Mr. Ramey outlining the disposal

— g
-

7 || problems in the Blinebry-Drinkard SWD System and 2sking him +c

(.

;o

g;; 8 || increase the authorized pressure to dispose in the sSWD A-22 of
- 3 8 i increased pressure up to fifteen hundred psi. That letter is
i+ 8 =

i = g 10 ll Adated November 15th.

j E - ]
[3 égﬂ 11 o This was actually seeking adminisirative appreval '
; 29

w e
o o
o E?i:g 12 | as provided in the original order?
e pdig
' & IS 13 A Yes, sir.
. L 508
": g §§£ 14 0. And refer to Exhibit Three and identify that, please?
) “
SF
v o z 18 A Exhibit Three is the answer from Mr. Ramey on
® 3
a
-]

16 || November 22nd stating that before the Commission could take

y

.

t.

17 || any action on the request it would be necessary that you take

18 || adequate step rate injection tests on this well to determine

‘~ ..,fa"

19 || the fracture pressure and it says when these tests are concluddd

-y

20" submit to this office so a determination can be magde.

.
LRI o v it SA L .

21 0 Were the tests conducted in accordance with the

22 || request?

ERIEN - . ."‘.é
ﬂ‘r “: I;
wmuks

23 A Yes, sir, and that is outlined in Exhibit Four where
'%}: 24 || we actually had to run a couple of tests but the first test
,§ “ 26 || was an abortive test. We couldn't get the pressure up to so~
%M -7

P
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called fracture pressure because the well was too good and
we didn't have enough water available so we had to put the
well back on injection until we pumped up the reservoir to a
reasonarle pressure and then we conducted this step rate
fracture test.

0. Are you referring now to Exhibit Number Five?

A No, I'm still on Four. This test was run by
Halliburton under our supervision and witnessed by the Conservad
tion Commission personnel and veon can zoc +hat it 15 a con-
clusive test, although we would have liked to have extended it
a little longer. We again ran out of water because you are
getting up to a rate that was pretty high and it indicates a
fracture pressure of fourteen hundred and sixty-five psi.

This was corrected for friction to fourteen, fifty. The only
friction in this well since we have five and a half inch tubing
in the well, there is not much friction goinyg down the tubing
but there was a little friction on the surface line. So that
gives us a fracture pressure of fourteen, fifty.

Q. Now will you refer to Exhibit Five?

A Exhibit Five just shows our drilling reports of
the two fracture tests and you can see in the second test,
the first test was run November 30th of '76 and we got up to

a rate of seven barrels per minute injection and we onlv had

a thousand psi on the tubing, so as I stated previously, we ha

to pump up the well for sometime and we came back and ran

L e R R
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another test on January 7th of '77 where at the end of the
test we were putting in ten barrels per minute. This is a
much greater rate than we will need at the disposal well but
at that rate we did get the pressure on the tubing up to
fifteen hundred and fifty pounds.

0. Would you refer to what has been marked as Exhibit
Six and tell what that is?

A Exhihit Six is just a tabulation of the disposed
water in the Blinebry-D+vinkard SWD System, showing how thé
water has increased and also the number of wells connected to
the system has increased. We are disposing of over three
hundred thousand barrels per month.

Q Do you anticipate that this will continue to
increase, Mr. Abbott?

A Yes, I think it will continue to increase.

0. I note from the exhibit that the number of wells is
increasing, however, not as rapidly as the barrels of water
disposed of. Do you think the number of wells will increase?

B I think they will, vyes.

0 Refer now to Exhibit Number Seven and identify that
for the Examiner?

A Exhibit Number Seven is a diagrammatic sketch of
this SWD A-22. It shows the nine and five eighths inch
surface pipe set at three hundred and twenty-one feet and the

cement circulated and the seven inch casing set at thirty-eight




. ‘ - Page 8_

s ‘ ' | sixty-five with the cement circulated. Then it shows the

ie-d

2 | open-hole section we are disposing in of thirty-eight, sixty-

'71 3| five to forty-nine, sixty-five.
é 4 I want to point out that that is an eleven hundred
f% 5 foot-éecticn cf cpen hole and T wonder if the fracture test on "
6 a disposal well like this if they mean much in that if a
3 7}l formation fractures it undoubtedly fractures in the San Andres
} 8 || section of that eleven hundred foot section. I don't think if
- 2 ofl it indicates a fracture on our fracture test that it means tha l
P &
;ré -g g 10 || we are going to fracture to the surface of the ground, we
: 5
‘3 i:%EE 1" “ are fracturing in the San Andres.
;’"ﬁ g‘g‘fg 12 An eleven hundred foot of section is a long section
!4 igi% 13 and I don't think you can compare a fracture test in this
858
: °: gié 14 || disposal zone of this depth, this length, you can't compare
;0% 15 | that with a fracture test run on a water inject_ion well in a
S ) g 16 | water flood where ycu have thirty to fortv faot of section. .
v'; 3' 17 Q. Mr. Abbott, would you refer to Exhibit Number Eight? é
; - 18 A Yes, Exhibit Eight, I furnished this. This is a g
E . 19 | step rate injection test paper written for a reserveoir =

!

20 !l engineering school. I think it probably originated with the

(N

21 || Conservation Cormission but I thought it was important to

Lod

2 | include in here for other operators to read.

23 You notice on about the fifth page of this report,

24 {| the test procedure. We used this test in that we pumped at

bt
Cod
- 25 | various rates for an hour before we went to another rate and
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that's very important that you have each step the same length
in one of these step rate tests and I think it's a good test.
I think the procedure might be changed to cut the time down to
thirty minutes or forty-five minutes but we did conduct the
test as written up in this procedure.

»
-

- a

e

0 T s the test that voun actually conducted in this
well?

A No, this was a paper that was written telling us
how to conduct the test and this is what we used in running
the test.

Q. Mr. Abbott, I believe that this matter has been
pefore the Commission on other occasions and at the last

hearing you made a request to increase the pressure, allowable

pressure that was set at eight hundred psi, is that correct?

a. Yes.
0 Do you find it feasible to inject at this pressure?
A No, we couldn't inject at this pressure, we couldn't

get rid‘of the produced water at the eight hundred pound
pressure.

Q. What pressure do you feel would be the top -- what
was the maximum pressure that you feel you could effectively
produce at in this?

A Well, slightly below this fourteen, fifty fracture

pressure,
Q If the Commission allows the fourteen, fifty fracturj
e g .
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Page 10

pressure do you think that you can adequately produce this

water that you now have available, dispose of the water?

A, Yes, sir, I think if it's a reasonable pressure that

is allowed by the Commission I think we can get the water in

the well.
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impair the correlative rights of any of the other operators

in the vicinity?

A No, sir, I think we have to -- it's very riecessary

o 4

{=de

ennaes nf +he watar in this area as in other areas and
think the best place to put the water is in the San Andres
zone and I think it is necessary to dispose of the water.

Q In the event that you are not aliowed to dispose
of the water at the increased pressure do you feel that it
result in waste?

A Yes, sir.

I

will

MR. JENNINGS: At this time I would like to reguest

and 5552 be incorporated into the record of this Case.
MR. STAMETS: The records in those cases will be

admitted.

MR. JENNINGS: We have no further testimony of this

witness at this time but I would offer the =xhibits.

0. (Mr. Jennings continuing.} Mr. Abbott, was Exhibit

Number One prepared by you or under your supervision?
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1 A Yes, sir.
2 0 Were Exhibits Number Two and Three, letters received
3 | or addressed by you in the ordinary course of business, copies
4 | of those letters?
- . .
5 A Yeg, €ir.
6 Q rwo, Three and Four?
7 A Yes, sir.
8 Q Exhibit Wumber Five, was that prepared by you or
-2 9 || under your supervision?
g }i
-}
8 10 A Yes, sir.
33 .
: ;; 1 Q. And also Six and Seven? )
E £5 l
ot 12 A Yes.
28
Hi |
-ﬂtgg"éé 13 0 And Exhibit Number Eight is a technical paper?
Uv—l
os8
.§§§“ 14 A That's right.
8%z
g % 15 Tl MR. JENNINGS: We would offer these exhibits.
® .
g 16 MR. STAMETS: These exhibits will be admitted.
17 (THEREUPON, Applicant's EXhibits One through
i8 \ Eight were admitted into evidence.)
19
20 CROSS EXAMINATION
21 | BY MR. STAMETS :
2 0. Mr. Abbott, looking at your exhibits it would appeari
23 || as though at fourteen hundred psi you would be able to inject
24 | four hundred and twenty parrels per hour. Tt would appear that
26 || this pressure would be below fracture pressure and would be
<y b ¥
. -4‘r-‘§ ¥ et
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1 || sufficient for your volumes at the present time, is this

2 }| correct?

n 3 A Yes, sir, I believe so.
-
- 4 o You would be satisfied with a fourteen hundred
7 o
P 5 | pound limit?
6 A We would have to put the well back on a pump and see

Ll

7] how it reacted but all indications are that should be enough ;

pressure. It may be necessary that we acidize the well

L
-}

occasionally to keep that pressure down at a low level.

I

10 MR. STAMETS: Any other questions of the witness?

11 § He may be excused.

h.d

12

eporting Service

(THEREUPON, the witness was excused.)

&

13 MR. STAMETS: Anything further in this case? We

Phone (505) 982-9212

14} will take the case under advisement.
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1 REPORTER'S CERTIFICATE
2 1, SIDNEY F. MORRISH, a Certified Shorthand Reporter,

areby certify that the foregoing and attached Transcript
4 | of Hearing pefore the New Mexico 0il Conservation Commission
6 || was reported by me, and the same is a true and correct recoxd

6 l of the said proceedings to the best of my knowledge, gkill and

7 § ability. /}

'y,

Are, A0 I N Ly o
ey | ! fUALL/u'v&ﬁal,//
10 Sidgey F. 7}rtish,lc.s.a.
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L ? DIRECTOR LAND COMMISSIONER STATE GEOLOGIST
B ‘o JOE D. RAMEY PHIL R. LUCERO EMERY C. ARNOLD
March 16, 1977
_ _ Re: CASE NO. 5864
\ Mr. James Jennings ORDER NO. R~-5137-C
VVVVV o Jemnings, Christy & Copple
/ Acttorneys at Law
Post Office Box 1180 Applicant:
Roswell, New Mexico 88201
Agua, inc.

Dear Sir:

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

urs very truly

Director

JDR/ £d

Copy of order also sent to:

Hobbs 0OCC x
Artesia OCC X
Aztec OCC
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BEFORE THE OIL CONSERVATION COMMISSION
OF THE STAT.: OF NEW MEXICO

IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION
COMMISSION OF NEW MEXICO FOR
THE PURPOSE OF CONSIDERING:

CASE NO, 5864
Order No., R=5137=C

APPLICATION OF AGUA, INC, FOR THE
AMENDMENT OF ORDER NO. R~5137, LEA
COUNTY, NEW MEXICO,

ORDER Of THE COMMISSION

DY THE CUMMLSSIUNG:

This cause came on for hearing at 9 a.m. on February 16,
1977, at Santa Fe, New Mcxico, hefore Examiner Richard L. Stamet

NOW, on this 15th day of March, 1977, the Commission,
a quorum being present, having considered the testimrny, the
record, and the recommendations of the Examiner, and being
fully advised in the premises,

FINDS1

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

(2) That by Commission Order No. R-5137, dated December 17,
1875; the applicant, Agua, Iinc., was authorized to dispose of
produced salt water into the San Andres formation through the
open~hole interval from approximately 4,000 feet to 5,000 feet
in its Rlinebry-Drinkard SWD System Well No. A=-22, located 817
feet from the North line and 965 feet from the East line of
Section 22, Township 2Z South, Range 37 Bast, NMPM, Lea County,
New Mexico.

(3) That in order to ensure that the dispcsed water
would remain confined to the San Andres formation and not
migrate through fractures or otherwise into otber formations,
2ald Order No. R-5137 required that the aforasaid Well No, A-22
be equipped with a pop—-off valve or acceptable substitute
which would 1limit the wellhead injection pressure to no more
than one hundred (100) psi. ;

ounr-u N S B SRRt | R
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Case No, 5864
Order No. R=5137=C

(4) That by Commission Order No. R-5137-B, dated
August 3, 1976, the applicant obtained authorization to
increase said wellhead injection pressure limitation to eight
hundred (800) psi.

(5) That the applicant now seeks the further amendment
of said Order No. R=5137 to provide for a wellhead injection
pressure limitation of up to 1500 psi.

(6) That the subject weli is
in

whara vertical formation fractur

located within an area
ie suape

ranantald +n avias
34 oo e <SXilt.

ng
(7) That formation fracturing occurs as the result of
large volumes of fluid being injected into the formation at

high pressure.

(8) That disposal of large volumes of water at 1500 psi
as sought by the applicant may create vertical fractures in
the formation or enlarge existing fractures, if they already
exist, thereby permitting the disposal water to migrate into
other formations, possibly resulting in the logs of underground
reserves, thereby causing waste, or in injury to offsetting
leases or properties.

(9) That insofar as the Commission can now determine,
a surface wellhead injection pressure of approximately 1400
psi will not cause formation fracturing, and will not result
in loss of underground reserves nor injury to offsetting
leases or properties, nor otherwise cause wast2 or violate
correlative rights.

(10) That the applicant's request for the amendment of
Commission Order No. R~5137 to permit disposal of produced
salt water in its Well No, A-22 at a surface injection pressure
of up to 1500 psi should be denied, but said Order No. R=5137
should be further amended to permit such disposal at surface
injection pressures up to 1400 psi, provided proper safeguards
are taken that such pressure not be exceeded.

IT IS THEREFORE ORDERED:

(1) That the application of Agua, Inc., for the further
arendment of Commission Order No. R-5137 to permit disposal
of produced sait water into the San Andres formation through
the open-hole interval from approximately 4,000 feet to 5,000
feet in its Blinebry-Drinkard SWD System Well No., A-22,
located 817 feet from the North line and 965 feet from the
East line of Section 22, Township 22 South, Range 37 East, NMPM,

Lol
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Case No. 5864
Order No. R~5137-C

Lea County, New Mexico, at a surface injection pressure of
up to 1500 psi is hereby denied.

{2} That Order No. (2) of Commission Order No, R=-5137 is
hereby further amended to read in its entirety as follows:

"(2) That the injection weil or systen shall
be equipped with a pop-off valve or acceptable
substitute which will limit the wellhead injection
pressure on the injection well to no more than
fourteen hundred (1400) psi."

(3) That jurisdiction of this cause is retained for the
entry of such further orders as the Comaission may deen
necessary. '

Pl

. - DONE at Santa Fe, New Mexico, on the day and year nereinabo
designated.

STATE OF NEW MEXICO
OIL CONSERVATION COMMISSION

PHIL_R, LUCERO, Chaiy an

SEAL

dr/

}
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g AGUA, INCG.

POST OFFICE BOX 1878

HOBBS, NEW MEXICO
80140

November 15, 1976

TELEPHONE: BOS 393.6188

. [ RV ] [T
o B S ST R R

State Of New Meiico (‘"\Ci “l‘_2~86-7‘~_ e

0i] Consetrvation Commission ~ R e
P. 0. Box 2088 Voaring Uwee

4
4 A A At e e

santa Fe, New Mexico 87501 .
%éé,, ' Attn: Joe D. Ramey ,
Re: Biinebry-Drinkard SwWD System
" Gentlemen:

The subject System currently collects and disposes of

11,351 barrels per day of waste water from 469 connected wells,
representing a 70% increase in waste waters collected and dis-

osed from a 23% increase in connected wells subsequent to the

1973 OPEC 0il Embargo. The engineering and physical efforts to
efficiently handle and dispose of such increases in waste waters, i
in accordance with the rules and regulations of all concerned :
County, State and Federal regulatory bodies, has been extremely
complicated by restrictions placed on AGUA's highest and best 1
use of the disposal wells serving the System. §

5 Disposal Well No. H-35, by letter directive dated August §

. 22, 1975, was ordered to cease accepting waste waters by September "
. 26, 1975, because of certain conditions alleged to exist in said

well. Such allegations have been disproven by AGUA in the im-

mediate past and can be physically disproven at any future point

in time.

-1 tI~11

Waste waters reaching terminal storage at Disposali weii Na.
H-35 are currently being pumped through a "temporary" 6" PVC
plastic line laid in the borrow ditch of County Road C-17 to
Disposal Well No. c-2. Such 6" line has had its "“temporary"
(6-month) status renewed on two occasions. It 1s hoped the
ntemporary” permanence holds untii such time as its need has ex-
pired and AGUA 13 required to take up the line.

Loy, -
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State of New Mexico
011l Conservation Commission
November 15, 1976

P Y

Disposal Well No. A-22 was drilled on a site contiguous
to wells which had experienced lost circulation problems when
drilling through the San Andres formation. As chance would have
it, Disposal Well No A-22 was drillad into and completed in
such an unexpectedly tight portion of the main body of the San
Andres that three sizeable acid treatwmwnts have not increased
the well's acceptance of waste water: at an 800 psi surface in-
jection pressure authorized by Order No. R-5137-B.

Emergency Order No. E-29 authorized disposal of waste waters

in Disposal Well No. C-2 into the perforated interval from 4230'
to 4320% until a time no later than October 15, 1976; and, on or
before such time, the perforated interval 4230' to 4320' was to
be effectively isolated from the acceptance of any and all waste
waters. Such isclation of the perforated interval was in com-
pliance with the wishes of Exxon Company, U. S. A.

The exigencies attendant to the required, proper handling
and subsurface pressure disposal of approximately 230 barrels
per hour of waste waters diverted to Disposal Well No. A-22,
and the resultant 42 barrels per hour of waste waters reaching
terminal storage facilities at Disposal Well No. H-35 for
subsurface pressure disposal, dictates an AGUA request for ad- .
ministrative approval of and for the following:

(1) Increase to an authorized 1,500 psi for the
pressure disposal of 5,52C barrels per day of
waste waters intbo Disposal Well No. A-22.

Again, we realize the existing problem of water breakthrough
in the salt section but cannot believe Disposal Wells A-22 and
H-35 contributed to such breakthrough problem as first noticed
in the latter part of 1959, nor in the additional breakthroughse

that have been experienced since September, 1975.

Yours very truly.

W. G. Abbott
Manager
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e 81501 ;
DIRECTOR LAND COMMISSIONER STATE GEOLOGIST
JOE D. RAMEY v PHIL R. LUCERO EMERY C. ARNOLD
- November 22, 1976 |
!
? BEFORS EXAMINER STAMETS
ON. CONSERVATHOR COMMISSION
Agua, Inc. MR NQL T
p. Y Pl N ol 44 [ o — L o
P. 0. Box 1978 CASE N \)3'"‘-'-)‘-—8»-6—--11-—.-—-._-_.,M.,_ :

Hobbs, New Mexico 88240

Atta: Mr. william G. Abbott

Centlemen:

[ [ Sy

1 -am in receipt of your letter
you request an increase in the

disposal well No. A-22.

pefore the Cornmission can take

injection tests on the well to
pressure. When these te
this office, a determinat

g

ﬁours very truly,

AAQ/

\

JOE D,
pirector

JoR/ £d N
RECTIVED
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AGUA, INC. .
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it will be necessary that you take

e

sovamher 15, 1976, wherein

Py 4
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injection pressure for your

eny action on this request,
adequate step rate
determine the fracture

sts are concluded and submitted to
ion can then be made.
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TRLEPHONE: 808 393.0180

\GUA, INC.

it OFFICK BOX 1978

188, NEW MEKICO
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January 18 1977
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0il Conservation Commission P e
P. 0. Box 2088 ) - -

~ e e IR ¥ Py |
valisa Ty nwew Ljsan;:c ‘ 9-501 s

Attn: Joe D. Ramey

Re: Step-rate Fracture Test
Blinebry-Drinkard
SWD Well A-22

Gentlemen:

Pursuant to your letter of November 22, 1976 requesting we
conduct an adequate step-rate test to determine fracture pressure
in our Blinebry-Drinkard Salt Water Disposal Well No. A-22, we
are enclosing a curve showing the results of a step-rate in-
jection test conducted by Halliburton Services on January 7, 1977.

A step-rate fracture test was attempted on November 30, 1976,
however, the results were inconclusive due to insufficient water
supply on location. Subsequent to this aborted test, periods of
freezing weather severely reduced the amount of waste waters
handled by the System and, conversely, caused many connected
tank batteries to dump gas and oil into and effectively block the
System's collection lines,

a0 ___. Th..d ..I.-..-J eal [ A Un!-nv

AGUA, INC., as Operator of the Bilnebry-Drinkard
Disposal System, respectfully requests that the Commission take

sty b S, e

s ey
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0il Conservation Comnission ) :
Januvary 18, 1977
ol Page 2 §

“action on our November 15, 1976 request to increase the in- :
jecticn pressurc for our Disposal Well No. A-22. B o .

Yours very truly,

AGUA, INC,

W. G. Abbott
Manager

‘Attachments

cc: James Jemnings
" Jerry Sexton
Fila .

-
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l . . ' AGUA, INC.

LALLA-AAN BN
’ BLINEBRY-DRINKARD SALT WATER DISPOSAL WELL NO. A-22
s a T
A FRACTURE TEST
E ‘ 11/30/76 8:30 A.M, Jarrel Services, Inc. arrived location
T and rigged up lubricator and bomb to tubing.
E g : Ran bomb down hole and tagged bottom or f£ill
' at 4135'.
1
S Halliburton Services rigged up pump truck to
e ~ redwood water tanks and loaded tubing with
' ( about 100 bbls. water at 4 BPM.
" Started controlled injection at 10:10 A.M.
o Rate
: e Time  Amount PST BPM
10:10 AM. 100 bbis. 200# 4.0  *Loaded tubing
10:45 1585 gals, 20040 .5  *xDropped to 50#
11:45 2750 gals.  25# 1.0
12:45 DM, 5410 gals. 2004# 2.0
1:45 8800 400# 3.5
2:45 13900 800+# 5.5 _
3:45-4:05 5383 . 1000#xxx 7.0 *%*IS1
o 4:05 P.M. End test because of low watex level in redwoecds.
“L' U e Rigged down trucks. Move off location. 2
P oIl C :
o e iGN {Test witnessed by Jerry Sexton and Nathan
f _ gGa¥rmo_s - jClegg with N.M.0.C.C. ';
# 1| CASENO. 864 ;
! Corlopaltton t £ B
Sstamiicu DY
i He : ’
T FRACTURE_TEST §
L 1/7/77 Halliburton Services rigged up pump truck to
i SRR : redwood tanks and wellhead. Started pumping ‘
N : ‘ i{nto tubing at controlled rate. :
- : 525# tbg. pressure at start of test.
o Time Tbg. at End of Rate Rate BPM
: 10:55 AM. 900 3.5
11:55 A:M. 1150 ' 5.5
12:55 P.M. 1400 7.0 . ‘
1:55 P.M. 1500 8.5 '1 A
2:55 P.M. 1550 v 10.0 ; T3
End Test  3:05 P.M. 1550 10.0 *#**I51 :
End test because of low water level. Rigged 1| ‘i
PR ' down trucks. Move off of location. E V;
- Test witnessed by Nathan Clegg with N.M.0.C.C. ! :
C 4:00 P.M. Tbg. dropped to 1100#. Started triplex pump ! 5
’ back on automatic. ' .
: a
-z . é
—— » P =
- ) - % -




BLINEBRY -DRINKARD SWD SYSTEM

PRSP

\ NO. WELLS 3

CONNECTED 3

MONTH BBLS. DISPOSED TO SYSTEM !

Jan. 266,910 | 443 |
Feb. 226,490 447
Mar. 288,578 445
Apr. 307,216 462
May 314,401 . 466
June 286,255 465
July 300,099 - 471
Aug. 318,171 465
Sept. 356,722 | 469
Oct. 357,465 465
Nov. 335,666 475
Dec. 332,700 | 477
Jan. 321,271 * 477

* Disposed volume increased 207% during past
12-month period.
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Pore e - e

I ‘ SBeé4 j

S . e
zf t§;9-5/8" csg. set @ 321! w/250/sx. cement
' _ circulated to surface |

“~ 0il blanket in annulus

L

lf El 7" csg. set @ 3865' w/1600 sx, cement
\k\\ circulated to tie w/9-5/8" csg. |

~ 5.1/
tubi

ub

" internally plastic-coated
ng swung (@ 3875

A

—— Open hole section 3865-4965"'

LY

Total Depth 4965'

DIAGRAMMATIC SKETCH

Salt Water Disposal Well No. A-22
NE/4 NE/4 Section 22, T22S5, R37E, lea County, N.M.
BLINEBRY-DRINKARD SATL WATER DISPOSAL SYSTEM

LIVATRE AGUA, INC. o
DWG. NO.
HOBBS, NEW MEXICO A-178
R e :
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Step Rate Injectivity Tests ;
My 1w LECALE AL wem RS HOORSY

THe PARUIRG PRL S Sl
The maln purpose of these tests is to find the maximun safe injection

pressure that we can use wvithout fracturing the formation. A recommended
test procedure and typical data are given in the attached report.

skin, and effective

If ve have good data, we can also calculate ko, ,
This can he done with the

well bore radius of the unfractured formation.
aid of the so-called Odeh method.

e The analysis method is based on the “crinciple of superposition® which
is explained in the sketch balow. . -
43)

BEFOKE EXAMINER STAMETS. f
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The first rate, q}, sets up a typical transient preasure versus time

curve. Then the Second rate, q,, generates & second such curve vhich i=
edded or "superposed” oun the first curve, and so on.




ki

T T R
3 4

WRNNN KD

The “principle of superposition' and the Odeh method developed from it
are explained for gressure drawdown tests in Sections 2.8 and 6.1 of

the SPE Monograph.? We adapted the method (with very few minor changes)
to step rate test analysis. There are four prerequisites that must be
kept in mind: (1) Rates must have been constant in each step. (2)
Accurate data must have beeri taken. (3) The analysis for k h and s'..n
can be applied only tn the data taken below the frac presoure (as indicated
on the standard step rate plot, such as shown in Figure 1 of the attached
report). (4) The correct initial pressure, Py» wust be known. This
pressure is simply the intercept of the standard step rate plot whea the
injection rate equals zero,

The method can best be illustrated by an example using data obtained in
the Grubb No. 284 well of the San Miguelito field, Ventura County,
Californfa. (This well is labeled No. 2 in Figure 1 of the sttached
report.) The following information was available for this well before
the step-rate test was made:

o ™ 0.45 cp, B, = 1.0, h = 270 feet (from a radioactive tracer
injectivity survey), § = 0.186, c, = 1.5 x.107° psi~! end r, = 0.25 feet

A large number of accurate pressure versus times data were taken during
the test. Only a few of these zre listed in the first three columns of
the following table: _

P Data Step 'No. Odeh " Aphh

t q -
Hours 3/D psi Point n_ Sum#* ’ q_
S ¢ 642 - - - -

- 100 720 . a 1 ~-.301 0.780
.0 100 73 ° b 1 0 0.880
5 250 856 c 2 -0.110 0.856
0 250 874 G 2 0.120 0.928
.25 750 1,143 e -3 -0.333 0.663
«50 750 1,182 £ 3 ~0.112 0.720
.00 750 1,216 8 3 v.iz4 U.765

#0deh Sum = Eilos t + (g2 - q3)log(t - t;) + (93 ~ q2)log(t - t3) + ... +

(9 = 2, - pos(t = t, _ T]/a, . (§8)

t) = 1.0 hous; §, = 100 B/D
2 = 2.0 hours; qp = 250 B/D
3 = 3.0 hours; q3-7SOIIn

—
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Sample Calculations:

For data point a (SteP 1)
Odeh Sum = Q3 (log t)/q; " 100 (leg 0.5)/100 = -, 301
(o - ?1),ql = {120 - 64&)[100 - 0.78
g _ vor dats point B (Step 3)?
odeh Sum = {q3 log t + (q3 - qp)log(t - ty) + (a3 - q2) ibs (t - tz)1/a3
« {100 log 3 4+ (250 - 100)1o0g(3 - 1) + (150 - 250) log (3 - 2)3/1750
- 0.124

(p - pgdlag = (1216 - 642) /750 = 0.765

The last two colums of the table were computed by Equations 1 and 2 a8
111..ovrared in the sauple calculations above. The computed daca were plotted
in Figure &4, From this figure, we caua chtain the Ansired answers by the

Odeh method a3 follows: .

b' = intercept when 0deh Sum ® 1)
™' - effective vell bore radius, feet

x
W = 162.6 Wy By |
‘ n' ' _ : 3) |
| b! 5y ' . @

s = 1151 |2 - 18— +3.23 . : )
| St i : z
‘and T, " r,e"® . () ‘
where m' = slope of odeh plot _ E "
?
i

Note in Figure 4 that thare 4s a sharp discontinuity petween data points
.d and e. This is jnterprcted 29 being due to fracturing. This inter~
pretation is the same a8 the one drawm from the gtandard piot for well
No. 2 in Figure 1. The only real justification therefore for Figure &

43 that we can calculate'kqh. s, snd ry' for the well.

The solution of the pdeh method calculations 1s as follows: -
From Figure 4 snd Equation 3): ' , -

Kb = 162.6 x 0.45 % 1.0/0.35 = 209 =d £t .
¥, = 209/270 = 0.77 wl

B TP
e




From Figure & and Equation (4) 2

0.88

‘ 0,77
. e : = *
s = 1.151 [a““. 35 = 1°8 5,18 x O.45 x 1.3 x 10 s%0.0625 ' ° 25‘

s = "1.‘

From Equation (5):
r,' = 0.252° " =1.0ft.

The above-described procedute 1s tedious
a great amount of accurate data. ,

and can be used only vhen we have

Recommended Analysis Procedure : .
The following analysis procedure uses :only the data»shbvn {n the standard
pressure vs race graph igems £). This srocedure is based on D'Arcy’s
law for radial flow: , C
(6)

q = 200197 kb 8p
W ln_(telr,,)

Let m = 8p/q ' | - . |
mén koh = 141 m[}_.n (re/r) +£| ) . -

™
a is the slope of the curve shown in Figure 5. The radius Te is_the same
as the "radius of {nvestigatdon" described in the SPE Moncgraph.2 Thus,
: (8)

Te ® Tinv ™ J/0.00105 kut/fUuct L ~vouws

ing pressure for Grubb 2847 Use the date of Figure 5

what is the fractur _
and the following additional information. _
are fall-off test) '

k,h = 234 md fr (from press _
h injectivity profile)

= 270 £t (from radicsctiwve
_ % msew ar !t‘?)

T ™ A iveea §

¢ - 0.186

u, = U.55 <B

ce = 1.5 % 10-5
- 0.25 ft :

Rint: Use Fquations (7) and (8) i the malisin.
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STEP RATE INJECTIVITY TESTS FOR DETERMINING SAFE W"A-TER
INJECTION PRESSURES UNDER D'ARCY AND NON-D'ARCY FLOW CONDITIONS

OBJECT

Describe procedures for cvaluating fracturing
pressures in water Injection wells under various
Hlow conditions, ’

INTRODUCTION

Step rate injectivity tests have been used for many
years to determine safa injection pressures in
waterfiood operations.'? The word “sale” in this
connection refers t the maximumn injection pres-
sure that can be used wiihoui parting or fracturing
the formation, Early literatute data referred only
to O’Arcy type flow in certain fields having

narrow ranges of permeability velues.

Questions that hsve arisen in recent tests in a
number of different fields include the following:

T. MHow should the wells be conditioned prior to »
test?

2. How long should each injectivity step last?

3. Wnhat equipment is needed for rate control and
for rate and pressuré imaasuramente?

4. How should data be anslyzed under D'Arcy
snd non-D'Arcy tlow conditions, and how can
these types of fiow conditions be recopnized?

6. Will the step rate test damage the formation?

This report sttempls to answer the sbuve ques-
tions on the basis of recent field test experiences.

CONCLUSIONS

1. Wells should be shut in before step rate testing
$0 that the bottom-hois piessirs it reduced
near the shutin formation pressure.

2. Each step rate test should consist of s series of
comtant rate injections progressing from a low
rate 10 & high rate. Each rate step in a given
well thould have exactly the same time dura-
tion. For low permesbility formations
(Kaig™ 5md), each step should last one

ey AN

hour. Less time is required for higher per.
meability formations,

3. Rates should be controlled with flow rate regu-
iators snd monitored with turbine-type flow-
meters, Pressures should be measured in the
well with sn Amerada-type device or 2 Sperry-
Sun “Permagauge.”

4, Both D'Arcy type and non-D'Arcy type flow -

conditions can be analyzed for indicated frac-
turing pressures by methods described and
ustrated in this report. The non-D’Arcy flow
conditions can be recognized from # charac-
toristic concave curvature near the origin of a
pressure versus rate plot. ) :

6. No damaga can conceivably result irom sicp
rate tests in old waierfioods a3 long 2% the in-
jection pressures during the tests do not exceed
injection pressures used earlier during the
waterflood history. In new waterfloods, we
should select a typical weil for a test. In it we
should vee fow and ioderate injection rates
unitit we definitely establish a fracturing pres-
sure. Later tests shouid be designed so that
they do not greatly excead this pressurs.

TEST PROCEDURE

The test well should be shut in long enough so that
the bottom-hole pressure is near the shut-in forma-
tion pressure. The step rate injectivity test that
follows consists of a series of constant rate in-
Jections with rates incieasing 7o Iow 1o hich ina
stepwise fashion.

Recent field experience has shown that useful data
&re obtained by letting each step last 60 minutas in
tight formations. Shortcr tme spans can be uséd in
high permeability formations as shown in Table 1
of the Appendix. The time step duration is not
critical. it only needs to be reasonably close 10 the
recommended values shown; however, each siep

should laumﬂv'ul_o_r!asﬂuwgm.

In selacting rates for the tast, one possible rule of
thumb ls 16 use 5, 10, 20, 40, 60, B0, and 95 per-
ocnt of the maximum available rate. The sbove

.
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Page 2

schodule may be varied to suit the conditions of
the test. For instance, it may be difficult to
sccurately control 8 very low rate, in which case
the test mav he startzd st 8 somewhat higher rate
than shown sbove. .

EQUIPMENT .

Injection rates during the test should be controlicd
with a constant flow rats regulator. We have used
regutators made Ly either one of the following
companies:

~

1. Taylor Qi Touls
2. Fisher Governor Cumpapv
3. Fluid Packed Pump (Armco)

These regulators need tu be tested before use. We
have used all three makes and obtained yseful
data, There may be other makes that are squally
suitable. . :

Flow rates should be measured with Halliburton
turbing flowmeters and 3 MHalliburton rate indi-
cating meter. It is advisable to calibrate this equip-
ment by timing llow into 8 Sgallon container
(8/D= 10286+ seconds (o fill Sgation con-
tainer),

Pressures should be megssured with an Amerada-
type down-hole pressure device of 8 Sperry-Sun

. "Permagauge.” 1t i 9i90 glviscble v observe

sad/or record pressures with 3 good qQuatity sur-
faco gage or recorder,

DATA ANALYSIS

The pressure at the start of the test (at q = O} and

the pressures oblained ai ihe &nd of cach injection’

rate step should be piotted against injection rate as
shown in Figures 1 and 2. The pressures shown in
these figures are surface injection pressures, They
were obiained by recding pressures recorded by an
Amerada bomb at ¢ 4,000-toot depth and cor-
recling the readings 10 the surface sievation of the
weell,

Yhan the date indicate that it takes less pressure

for 8 unit rate change, we generally infer that frac.
turing has taken place, Figure 1 shows typical
data, Note that Well No, 1 apparently tractured st
8 surface pressure of 1,325 psi. In Well No. 2, it
sppears that a lracture occurred ficst at a pressure
of 1,030 psi and that a second and mare severa
fracture occurred at 1 860 psi.

Occasionally, pressure versus rate plots do not
form a straight line but form a curve with a dis-
tinctive concave upward curvature near the origin
as shown in Figure 2, The best reason we can give
for this is a non-D'Arcy tlow condition down-
stream from the pressure measuring device, This
implies that there is probably an oritice-like
obstruction causing turbulent flow., An added
resistance is thus created which is proportional to
the square of the Injection ieic 15). Mote in
Figure 2 that when pressure is replotted versus
{a + D'q"), the graph becomes similar to the ones
shown in Figure 1. The replotted dais of Figure 2
indicate that fracturing probably occurred at a
pressure of 1,330 psi. (More information on non-
D’Arcy flow analysis methods is given in the
Appendix.}

The step rate test data shown in Figures 1 and 2
were for 8 mature (5 years old} waterflood. Step
rate data for a young {1 year old) weierflood are
shown in Figure 3. The remarkable feature of tha
data shown in Figure 3 is that the fracturing pres-
sure was only sligntly above surface pressure in
two wells {Nos. 6 and 7) and slightly below surface
pressure in another well [No. 5). We have noted
similar phenomena in anaihar iow prassure reser-
wvoir, 1t should b2 noted that in wells in whicih
Initial pressure is less than hydrostatic, as in
Figure 3, the correct early rates {in the formation)
ore somewhat less than surface rates because of
rising fluid levels in the wall. The data shown in
Figures 1-3 are in general agreement with frac-
turing Lfessure versus formetion oressure trends
reported in tha literature.> )

WILL A STEP RATE TEST
DAMAGE THE FORMATION?

When injection pressurs is reduced befow the indi-
cated fracturing prassure, forces come into play
that tend to heal the fracture and keep it closed.

oy th ety e
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What is happening s that the net effect of the
owrburden pressure bocomes stronger than the
force that tends to koep the fracture open, This
mechaniym is believed (0 maks iep rate injectivity
testing possidble, Wea have ocdserved it in virtually
every active injection well that we have tested,

A study of lield records showed that injection

pressures werd in the 2,100-2,450 psi range in
Wells 1, 2, and 3 pre~eding the step rate tests, This
means that we were operating considerably above
the lracturing pressuses indicated in Ficures 1 and
2. It is therefore not believed possible that the
tests could have dane any damage that might not
have been done by the preceding injection. (Ws

_sctuatly do nat have any proof at thiy time that

the earlier high pressure injection caused perms-
nent damage.)

It sppears sofe to say in- genersl that no new
damage can be caused by siep rate tests in old
cstudblished waterflouds as long as the i- jection
prissures during the tests do not exceed injection

pressures that had bogn used earlier during the

waterflood history, When injection is planned,
however, in 3 virgin walerflood, it is advisable to
proceed with caution, We should step rate test
unly ‘one well at 2 time and use low snd moderate
Bjection rates until we delinitely establish a trac-
turing pressure. Later tests should be designed 30
that they do not greatly exceed this pressure,

' HOW ARE RESULTS OF STEP RATE

TESTS RELATED TO RESULTS OF
PRESSURE FALL-OFF TESTS?

Pressure fall-off test data can give us 8 clue a3 to
whether we are operating sbove or belaw frac-
turing pressure. These data cen be anatyzed by the
conventional methods Originally explained by
Horner and Van Everdingen.” Thus, if the caicu-
tated skin factor, 3, is definitely negative, we can
conclude that we probably have a fracture. Ond
way to explore this matter further is to reducs the
injection pressure for some time, ssy ons month,
and then run another pressure fall-off test, If s is
thers closer (0 zero, “ve can infer that the induced
fracture tended 10 heal,

ODEH METHOD OF ANALYSIS
Swep rate dsta Laken during the serly pert of the

- : e, ST R TP B S

-

e

A gl

test can be analyzed by a multipie-rate technique,?
This so<alied Odeh method gives k h dnd skin
factor vatues belore fracturing, proviced that good
dets are svsilable. A computer program has been

. prepered by H. C. Waither ior this technigue.

.
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S ' TABLE Y : ) ‘
\
Recommended Time for Each Injection -
Rate Step _ ' ]
| : Recommendsd '
‘Ave Minimum Approx. Radius
KaAIR Time for Exch " of investigation®
Md Step. Minutes Ft
] e 1E .
10 or terger 0 20 or lerger
| ;, [ETB Kt o w
.' - ______.._ :
. v J “\n‘ . . %
-—— s @ - ea—ve - x!
’ . § K
Assumed parameters: ¢ = 2, i, = Tcp;c= 1.5X 1078 pa? . Extimeted K, 05 for Kyg = 3 md. Kk, = : 1
. A0 for Kpyq = 10-100md; Ky, = .16 for Ky g > 100 md. §
'NON-D'ARCY FLOW EVALUATION
r The non-D"Arcy flow conswnt O s defined a3 folfows:
1 $=s4Da : ) |
i
] . . : “
.s-Skiﬂcﬂoet.dimcmimhs _ . :
' w Apparent skin etfect, dimensioniess .
q = Injsction rate, B/D .
Dmnsmd 5ot .
The s’ tenn can be evalusted under non-D"Arcy ﬂwwﬂiﬁwlmmn&mbv“ww.’-‘
pmvidtdgood fiskd data ore svailable. Thus, _ 2
< o B3 ;
d = 1151 [m - log ——-——, :.% . ‘ 2
s , o
i o - lntercupt on Odeh plut of the step rate duta
oo = Piiah nint of the sieD rate dts k §

L]
M = JOPW GIv e po
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The resuiting s° terms for the early steps before fracturing Is indicated are plotted versus q. The sinpe of this
plot is D, according to equation {2), Rearrangement of equation (2) to s = 5’ ~ Dq permits calculation of s for
the verious steps of the step rate test. The resulting s vatuos sre then plotted versus injection pressure. The
point st which s becomes greatly more negative is interpreted s the fracturing pressure.

ique was soplied 10 the test illustrated In Figure 2, Anather somewniat less time-consuming method

Thia tachs
PVEIE LI Ue Viwe

wes stso used, giving the same results for this well,

In the shortcut method, 8 factor of D' wes evatusted by the solution of equations for deta corresponding to
q and q; shown in Figure 2, Thus,

0.00708kwhie, ‘ ()
‘o fa W ) . .
9 +D4q, R integ/ro ) + ) : . :
) 15)
s 4 & Dg, 3 = D00708kwhipy
AW " W EY | .
. - : [N
Thus, ) M . j
' () j
0 ='(8p19s —~ B30 WAy ? - dpyar?) '
Note it O’ carvies the ssme units a8 D but is not the same a3 D. Thus, !
: , ' _ 0
' D' = O/finirelryy) + s} *
|
1t wes assumod here that ty remained virtually constant before fracturing oocurred. This is true for practical ,
purposes if Q3 D> Q,. The lirst method described earlier Is the preferred approach, but usable results may siso
he ohtained in some cases by the short-cut method. in the latter method, p Is finslly plotted vevsus q + D'q?,
and the fracturing pressure is e-sluated as iltustrated in Figure 2,
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Lo i ’ Docket No. 7-77

! Dockets Nos, 8~77 and 9-77 are tentatively set for hearing on March 9 and March 23, 1977, Applications for
! hearing muet be filed at least 22 days in advance of hearing date,

¥
DOCKET: EYAMINER HEARING ~ FRIDAY -~ FEBRUARY 11, 1977
9 A,M, ~ OIL CONSERVATION COMMISSION CONFERENCE ROOM,
2 . STATE LAND OFTICE BUILDING, SANTA FE, NEW MEXICO
4 The following case will be heard before Richard L. Stamets, Examiner, or Daniel S, Nutter, Alternateé Examiner:

CASE 5872: In the matter of the hearing called by the 01l Conservation Commfssion on i{{s own motion to consider
the suspension of Rules 15(A) and 15(B} of the General Rules for Prorated Gas Pools as promulgated
by Order No. R-1670, as amended, to permit overproduced wells to continue tG produce gas during

: the present severe weather conditions without danger of being shut in for overproduction.

. Docket No. 6-77

i DOCRET: PBXAMINER HEARING - WEDNESDAY - FEBRUARY 16, 1977

9 A.M. - OIL CONSERVATION COMMISSION CONFERERCE ROOM,
STATE LAND OFFICE BUILDING, SANTA FE, NEW MEXICO

The follmtne cococ wAll Le Leard betore Richard L. Stamets, Examiner, or Daniel S, Nutter, Alternate Examiner:

ALLOWABLE: (1) Consideration of the allowable production of gas for March, 1977, from seventeen prorated
pools in Lea, Eddy, Chaves, and Roosevelt Counties, New Mexico.

(2) cConsideration of the allowable production of gas for March, 1977, from four prorated rocls
in San Juan, Rio Arriba, and Sandoval Counties, New Mexico.

V ome e

{3) Consideration of purchaser's nominations for the one-year period beginning April 1, 1977, for
both of the above areas.

© s Ay st A A A

CASE 5856: Application of Amoco Production Company for an unorthodox gas well location, San Juan County, New
Mexico. Applicant, in the above-styled cause, seeks approval for the unorthodox location of its

_ Ellfott Gas Com "F" 1-R Well No. 1A to be drilled 1244 feet from the South line and 820 feet from

F the East line of Section 33, Township 30 North, Range 9 West, Blanco Mesaverde Pool, San Juan County,

New Mexico. :

~

CASE 5857: Application of Union 011 Company of California for directional drilling, Lea County, New Mexico. i
Applicant, In the above-styled cause, seeks authority to re~eater its Pipeline Deep Unit Pederal Well
No. 3, the surface location of which is 1980 feet from the North and East lines of Section 7, Town- :
ghip 19 South, Range 34 East, Lea County, New Mexico, 2.d to directionally drill said well in a
southerly or easterly direction and complete it in the Morrow formation at a point no closer than
330 feet to the outer boundary of the proration undt, the Ef2 of said Section 7.

CASE 5858: Application of Union 0il Company of California for 320-acre spacing, Lea County, New Mexico.
Applicant, in the sbove-styled cause, seeks the adoption of 320-acre spacing and proration units
for the North Quail Ridge~Morrow Gas Pool, Lea County, New Mexico. In the absence of objection, the
Commigsion will adopt such 320~acre spacing.

CASE 5859: (This case will be continued and readvertised.)

Appliecation of Caulkias Oil Company for downhole coumingling, Rio Arriba County, New Mexico.
Applicant, in the abave-styled cause, seeks authorfity to commingle Basin-Dakota and Blanco-Mesaverde
production in the wellbore of its Breech D Well No. 307 located in Unit M of Section 13, Township 26
Forth, Range 7 West, Rlo Arriba County, New Mexico.

CASE 5860: Application of Rice Engineering & Operating, Inc, for salt water disposal, Lea County, New Mexico.
Applicant, in the above-styled cause, seeks authority to dispose of produced salt water into the
San Andres formation through the op.n hole fnterval from 4176 feet to 5500 feet of its Hobbs SWD
Well No. P-15, located in Unit P of Sectiom 16, Township 15 Scuth, Range 38 East, Hobbs Field, Lea
County, New Mexico. .

S e i b ket 45 - - ; s S ot -
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Exsminer Hearing - Wednesday -~ February 16, 1977 Docket No. 6-77
-
CASE 5861: Application of Hanson 01l Corporation for a salt water disposal well, Eddy County, New Mexico.

CASE 5862:

CASE 58631

race =gr.=-

<.

CASE 5866:

CASE 5867:

CASE 5820:

Applicant, in the above-styled cause, seeks authorfty to dispose of produced salt water {into the
Delaware formation in the open hole interval from 1926 to 1978 feet in its Sulphate Sister Well
No, 1, located in Unit E of Section 13, Township 25 South, Range 26 East, Eday County, New Mexico.

Applicatir= 2% Pz2lzzr 841 aud Gus Company for an unorthodox gas well location, San Juan County,

New Mexico., Applicant, fn the above-styled cause, seeks approval for the unorthodox location of

its Federal 1 HWell No. 1 located 1525 feet from the South line and 820 feet from the East line of
Section ), Township 31 North, Range 13 West, Blanco Mesaverde and Basin-Dakoka Pools, San Juan County,
New Mexico.

Application of Amerada Hess Corporatinn for an unorthodox o{l well locatfon, Rio Arriba County, New
Mexico. Applicant, in the gbove-styled cause, seeks approval for the unorthodox location of its
Jicarilla Apache ''B" Well No., 16, completed as an oil well in the Dakota formation at a point 1830
feet from the South line and 1500 feet from the West line of Section 29, Township 25 North, Range 5
West, Rio Arriba County, New Mexfco, said well having been projected as a Bagin-Dakota gas well at a
standard gas well locacion for said pool,

Application of Agua, ‘Inc, for the amendment of Order No, R-5137, Lea County, New Mexico, Applicant,
in the obove-siyled cause, seeks the turther amendment of Order No. R-5137, which authorized the
disposal of produced salt water into the San Andres formation through the open~hole interval from
spproximately 4000 feet to 5000 feet in applicant's Blinebry-Drinkard SWD System Well No. A-22,
located in Unit A of Section 22, Township 22 South, Range 37 East, Blinebry-Drinkard-Langlie Mattix
Area, Lea County, New Mexico, Said order, as amended, limited surface injection pressures to 800
psi, and applicant seeks its smendment to permit surface injection pressures up to 1500 psi.

Appiacalivs oI 1nexco V1L Co.. for 320-acre ‘pacing, Lea County, New Mexico. Applicant, in the above-
styled cause, seeks the adoption of 320-acre spacing 2nd proration umiis for the West Tonto-
Penngylvanian Gas Pool, Lea County, New Mexico. In the absence of objectfon, the Commission will
adopt such 320-acre spacing.

Application of Union Texas Petroleum for an exception to casing and cementing requirements of Order
No. R-111~A, Lea County, New Mexico, Applicant, in the above-styled cause, seeks an exception to

the casing and cementing requirements of Order No. R-1ll-A to eliminate the. salt protection string in
a well it proposes to drill in Unit D of Section 33, Township 20 South, Range 34 East, Lynch Yates-
Seven Rivers Pool, Lea County, New Mexico.

e R un

Application of Texas 011 & Gas Corporation for compulgory pooling, Eddy County, New Mexico. Applicant,

in the above-styled cause, seeks an order pooling all mineral interests in the Wolfcamp and Pennsyl- bt
vanian formations underlying the S/2 of Section 19, Township 21 South, Range 27 East, Burton Flat :
Field, Eddy Coumty, New Mexico, to be dedicated to its Forrest Well No. 1 to be located in Unit N of
said Section 19. Also to be considered will be the cost of completing said well and the allocation
of the cost thereof, as well as actual operating costs and charges for supervision. Also to be
considered will be the designation of applicant as operator of the well and a charge for risk
involved in completion of said wel

(Continued from che February 2, 1977, Examiner Hearing.)

CASE 5868:

CASE 5846:

Application of Texas Oil & Gas Corporation for compulsory pooling, Eddy County, New Mexico. Applicant,
in the sbove-styled cause, seeks an order pooling all mineral interests in the Wolfcamp and Pennsyl-
vanian formations underlying the W/2 of Section 4, Township 22 South, Range 26 East, Eddy County, New
Mexico, to be dedicated to a well to be drilled at a standard location thereon, Also to be considered

11 be the cost of drilling and completing said well and the allocation of the cost therecf, as well
as actual operating costs and charges for supervision. Also to be considered will be the designation
of applicant as operator of the well and a charge fer risk involved in drilling said well.

Application of Harvey E. Yates Company for an unmorthodox gas well location, Eddy County, New Mextico. =
Aprlicant, In the zbove-siyled cause, seeks approval for the unorthodox location of its Travis Deep o
Unit Well No. 1 to be drilled 1980 feet from the South line and 1684 feet from the West line of
Section 18, Towaship 18 South, Range 29 EZast, Eddy County, New Mexico, the 5/2 of said Section 18 to 5
be (:dicated to the well,

(Continued and Readvertised)

Application of Harvey E, Yates Company foyr an unorthodox gas well location, Eddy County, New Mexico.

Applicant, in the above-styled cause, sesks approval for the unorthodox location of its Empire South

Deep Unit Well No. 13 to be drilled 660 feet from the South line and 1432 feet from the West line of

Section 30, Township 17 South, Ranga 29 East, South Empire Field, Eddy County, New Mexico, the §/2 of
said Section 30 to be dedicat.ed to the well.
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E; ) - ‘ Fxaminer Hearing - Wednesday -~ February 16, 1977 Docket No. 6-17
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i?, i CASE 5869: Application of Harvey E. Yates Company for an unorthodox gas well location, Eddy County, New Mexico.
]

CASE 5870:

CASE 5871

CASE 5810:

Applicant, in the above~styled cause, seeks approval for the unorthodox location of its Big Boggy
Hell No. 1 to be drilled 990 feet from the South line and 2080 feet from the East line of Section 36,
Township 17 South, Range 26 East, Atoka Pennsylvanian Gas Pool, Eddy County, New Mexicu, the S/2 of
sald Section 36 to be dedicated to the well,

Application of Harvey E. Yates Company for an unorthodox gas well location, Lea County, New Mexico.
Applicent, in the above~styled cause, seeks approval for the unorthodox location of {ts South
Maljamar Deep Unit Well No. 2 to be drilled 990 feet from the South line snd 1980 feet {rom the West
tine of Section 30, Township 17 South, Range 32 East, Lea County, New Mexico, the S/2 of said
Section 30 tc be dedicated to the well.

Application of Yates Petroleum Corporation for an unorthedox gas well location, Eddy County, New Mexico.
Applicant, in the sbove-styled cause, seeks approval for the unorthodox location of its Friendly
Frenchman Well No. 1 to be drilled 1005 feet from the South line and 660 feet from the East line of
Section 32, Township 16 South, Range 26 East, Eddy County, New Mexico, the S$/2 of said Section 32 to

e dedicated to the well.,

(Continued from the February 2, 1977, Examiner Hearing)

| Al 20473
—nak,

Application of Yates Petroleum Corporation for a dual completion, Fddy County, New Mexico. Applicant,
in the above-styled cause, seeks approval for the dual completion (conventional) of its Stomewall "EP"
Com Well No, 1, lucaved in Unit F of Section 30, Township 20 South, Range 28 East, Eddy County, New
Mexico, to produce gas from the North Burton Flat-Wolfcamp Gas Pool and an undesignated Morrow gas
pool,

(continued from the February 2, 1977, Examiner Hearing)

Application of Yates Petroleum Corporation for a dual completion, Eddy County, New Mexico. Applicant,
in the above-styled cause, seeks approval for the dual completion (conventional) of its Cossett "EU"
Well Nc. 1, located fn Unit K of Section 26, Township 17 South, Range 25 Bast, Eddy County, New Mexico,
in such a manner as to produce gas from the Lower Wolfcamp or Upper Pennsylvanian and the Lower
Pennsylvanian formations through the casing—tubing annulus and tubing, respectively.

{Continued from the February 2, 1977, Examiner Hearing)

CASE 5848:
-
.,
. -
* ¥

Application of Yates Petroleum Corporation for an unorthodox gas well location, Eddy County, WNew Mexico.
Applicant, in the above-styled cause, seeks approval for the unorthodox location of its Pipkin HE Well
No. 1 to be drilled 660 feet from the South and West lines of Section 4, Township 18 South, Range 25
Zast, Eddy County, New Mexico, the $/2 of said Section 4 to be dedicated to the well.

R A AR VA AN sy



TELEPHONE; 505 393.¢ tas

0il Conservation Commission

P. 0. Box 2088
Santa Fe, New Mexico

Atz joe U. Ramey

Gentlemen:

ies to dump gas
System!'g collection lines.

AGUA, INC,

POsT OFFICE BOX 197g

HOBBs, NEw MEXico
88240

January 18, 1977

87501

Re: Step-rate F
Blinebry-py
SWD Well A-

19

ne
We

€ amount of
Conversely,

PLEBRAVAEY
[r‘u- I PR \i

JAN 191977

Lr W T S

)L CONSERVATION COMM.

Santa Fr

Coae 5569

racture Test
inkard
22

76 Tequesting we
fracture Pressure
11 No.

» Periods of
waste waters

Caused many connected
and o0il into and effectively block

the

AGUA, INC., as Operator of the Blinebry-Drinkard Salt Water
Disposal System, réspectfully Tequests that the

Commissjion take

AR 34 e > .

G EF IR ISV




Oi1 Conservation Commission
January 18, 1977
Page 2

action on our November 15, 1976 request to increase the in-
jection pressure for our Disposal Well No. A-22.

Yours very truly,

AGUA, INC.

., WA

W. G. Abbott -
Manager ?

N

-Attachments

e i AR e

cc: James Jennings
Jerry Sexton
File

T e WM B Ry T L g A L

=~ e Y e ot il SRR IR i e

TN A i s bt e IR R B e i i - XN B T
il %

Y




E::“«w._.w ﬂs?;;?
T - ol m.
LLIBURTOM services

.
. January 17, 1977

Mr. J. V. Ryan : ;
AGUA, INC. !
P. 0. Box 1978 {
Hobbs, New Mexico 882u0

Ra: Step-rate Pressure Test on BDSWD A-22
val,

Attached you will find a graph of data obtained while running
a second step-rate test on the above captioned disposal well
on Januawv 7, 1977, The data points used were obtained from
surface gauges and represent the actual pressures encountered
while punping. Notice that two definite straight lines are
apparent from a plot of the data. The intersection of these
lines should be an approximate surface fracturing pressure.
In this case, it appears that the formation begins fracturing
at approximately 1u50 PSI (Surface Pressure).

If I can be of further aseistance, do not hesitate to call.

Sincerely,

'

ames E. Sigmo
Customer Contact
Hobhbs, N.M.

v e

R L TV RRE

JES/1t - | |

cc: Earl Stanley
File
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AGUA, 1iiNG,
BLINEBRY-DRINKARD SALT WATER DISPOSAL WELL NO, A-22
FRACTURE TEST
11/30/76 8:30 A.M. Jarrel Services, Inc. arrived location
and rigged up lubricator and bomb to tubing.
Ran bomb down hole and tagged bottom or fill
at 4135¢,
Halltburton Services rigged up pump truck to ,
redwood water tanks and loaded tubing with ;
about 100 bbls. water at 4 BPM, 1
Started controlled injection at 10:10 A.M. .
Rate i
Time Amount PSI BPM b
10:10 A.M. 100 bbls, 200# 4,0 *Loaded tubing ;
10:45 1585 gals. 2004 .5 **Dropped to 50# .
12:45 P.M. 5410 gals., 200# 2.0 i
1:45 8800 4004 3.5 ;
2:45 13900 800+# 5.5 g
3:45-4:05 5383 1000#%*x%x 7,0  ***ISI
4:05 P_M, End test because of low water level in redwoods. i%
Rigged down trucks. Move off location. E
Test witnessed by Jerry Sexton and Nathan !R
Clegg with N.M.0.C.C. i :
FRACTURE TEST
1/7/77 Halliburton Services rigged up pump truck to ’
redwood tanks and wellhead. Started pumping
into tubing at controlled rate. :
525# tbg. pressure at start of test. ! 3
Time Tbg. ai End of Rate Rate BPM }
10:55 A.M. 900 3.5 !
11:55 AWM. 1190 5.5 i
12:55 P.M. 1400 7.0 ! -
2:55 P.M. 1550 . 10.0 : ]
. m s apE o 1550 10:0 ***IST £
LI Lest JeVJ K oIl & wh T !
End test because of low water level. Rigged f
downi trucks. Move off of location. .
Test witnessed by Nathan Clegg with N.M.0.C.C. i
4:00 P.M. Tbg. dropped to 1100#. Started triplex pump {
back on automatic. ;
N
- o e
myﬂ!"” B




OIL. CONSERVATION COMMISSION
P. O. BOX 2088

SANTA FE, NEW MEXICO 87501

November 22, 1976
| Coar. 511

Agua,

P. 0. Box 1978
Hobbs, New Mexico 88240

T~
y Al

Attn: Mr. William G. Abbott
Gentlemen:

I am in receipt of your letter of November 15, 1976, wherein
you request an increase in the injection pressure for your
disposal well No. A-22.

Before the Commission can take sny action on this request,
it will be necessary that you take adequate step rate
injection tests on the well to determine the fracture
pressure. When these tests are concluded and submitted to
this office, a determination can then be made.

Yours very truly,

JOE D. RAMEY
Director

JDR/ £d

o a Ay bt et e

T £ 1y BRI




AGUA, INC.

POST OFFICE BOX 1978

HOBBS, NEW MEXICO
88240

November 15, 1976

TELEPHONE: BOS 393-6188

State of New MeXico

0il Conservatiom Commission

P. O. Box 2088

santa Fe, New Mexico 87501

e »
it

Joo D RAamey
v

=
o

Gentlemen:

The subject System currently collect

11,351 barrels per day o
representing a 70% increase in wa

1973 OPEC 0il Embargo.
efficiently hanidle and dispose o
in accordance with the rules and
County, State Aand Federal regulatory

complicated by restrictions p

A S L ——=

Disposal Well No.
22, 1975, was ordered to cease accep
26, 1975, because of certain conditions
well Such al legations have been dispr

Waste wat ers reaching te

H-35 are curremtly being pumpe

lastic line lLaid in the
Disposal Well No. Cc-2.

"temporary" permenence

. . :
- | T

Blinebry-Drin

posed from a 239% increase in connected wells s
The engineering and physical efforts to

£ such increases in waste waters,
regulations of all concerned,
ate bedies, has been extremely
' lar :d on AGUA's highest and best

use of the disposal wells serving the System.

(G—month) status renewed on two occasions.
holds until such time as its need has ex-

pired and AGUA is required to take up the line.

H-35, by letter directive
ting waste w

act and can be physically disproven at any

1ol QY Cern
4 owu oYS

Coaw 5677

s and disposes of

£ waste water from 469 connected wells,
ste waters collected and dis-
ubsequent to the

dated August

aters by September
alleged to exist in said

oven by AGUA in the im-
future point

rminal storage at Dispesal Well No.
d through a "temporary" 6" PVC
borrow ditch of County Road C-17 to

Such 6% line has had its “temporary"
It is hoped the

3
g

R
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State of New Mexico

0il Conservation Commission
November 15, 1976

Page 2

Disposal Well No. A-22 was drilled on a site contiguous
to wells which had experienced lost circulation problems when
drilling through the San Andres formation. As chance would have
it, Disposal Well No A-22 was drilled into and completed in
such an unexpectedly tight portion of the main body o6f the San
Andres that three sizeable acid treatments have not increased
the well'!s acceptance of waste weters at an 800 psi surface in-
iection pDressure authorized by Order No. R-5137-RB.

Emergency Order No. E-29 authorized disposal of waste waters
in Disposal Well No. C-2 into the perforated interval from 4230
to 4320' until a time no later than October 15, 1976; and, on or

- - . - L. . L X Yol - i
perore such time, the periorated iuieival 4233’ tu 45207 was Lo
be effectively isclated from the acceptance of any and all waste :

waters. Such isolation of the perforated 1nterval was in com-
pliance with the wishes of Exxon Company, U. S. A.

The exigencies attendant to the required, proper handling
and subsurface pressure disposal of approximately 230 barrels
per hour of waste waters diverted to Disposal Well No. A-22,
and the resultant 42 barrels per hour of waste waters reaching
terminal storage facilities at Disposal Well No. H-35 for
subsurface pressure disposal, dictates an AGUA request for ad-
ministrative approval of and for the following:

(1) Increase to an authorized 1,500 psi for the
pressure disposal of 5,520 barrels per day of
waste waters intd-Disposal Well No. A-22.

Again, we realize the existing problem of water breakthrough
in the salt section but cannot believe Disposal Wells A-22 and
H-35 contributed to such breakthrough problem as first noticed:
in the latter part of 1959, nor in the additional breakthroughs
that have been experienced since September, 1575. :

Yours very truly.

AGUA, .

%ﬂ%

W. G. Abbott
Manager :

PRl

N
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; BEFORE THE OIL, CONSERVATION COMMISSION

f OF TIE STATE OF NEW MEXICO

N !
L
7/ 1N THR MATTER OF THE NEARING /
o [CALLED BY THE OIL CONSERVATION  //
COMMISSION OF NEW MIXICO FOR 4 ) -
THE PURPOSE OF CONSIDERI NG: d

i case no. 5 86 4

g Order No. R- 5 /57'@

App1
l;'p _icat.lon of Aguf. Inc. for the dvendment of

o

i ORDER OF THE COMMISSION

Orqer No., R~5137, Lea County, New Mexico.

l

i
I

'BY THE COMMISSION:

This cause came on Ffor hearing at 9 a.m. on /K¢ ‘rua vy /{ '
it —_ - . L4
19 ¥7 , at Santa Fe, New Mexico, before Examiner &Z A S o

I
i NOW, on this day of , 19 , the Commissiont,
‘a quorum being present, having considered the testimony, the record,
‘and the recommendations of the Examiner, and being fully advised
nin the premises,

i

il
i FINDS:
Hi

’3 (1) That due public notice having been given as required by
rlaw, the Commission has Jjurisdiction of this cause and the subject
Jjatter thereof. .

e il e e e . P

(2) That by Commission Order No. R-5137, dated December 17,
1975, the applicant, Agua, Inc,., was author’zed to dispose of
produced salt water into the San Andres formation throggh the _
open-hole interval from approximately 4,000 feet to 5,000 fegt in
its Blinebry-Drinkard SWD System Well No. A-22, located 817 feei
from the North line and 965 feet from the East line of Sect%on 22,
Township 22 South, Range 37 East, NMPM, Lea County, New Mexico.

.(3) That in order to ensure that the disposed water would .
remain confined to the San Andres formation and not migrate through
fractures or otherwise into other formations, said Order No.
R-5137 required that the aforesaid Well No. A=-22 be equipped with
a pop-off valve or acceptable substitute which would limit the .
wellhead injection pressure to no more than one hundred (100) psi.

(¥4) Y4 « V‘é; é’»«wﬂ&;im ﬁ’ro‘r /Voff/.f?-/j' Ao fe of
‘./7 u;"-" /976, . ‘

D‘:V jrerease sad we//xw 0/174147"&"'1 /DNJ;'.:.&
e K Yo €ip P dundied (800) psi,

L . / P J,,,é_, P‘ng 41’5.
5) Pﬁ‘f V{; app Hean y f?p‘:i/gr s 573D >,

w“cﬁ ne o t 'f "?;/’6. { . é.:.,./"‘ns:-!-.u‘_
!. v " e‘ V' -
“ rovidy A a B VIR Pse.
j

i';"""“";“"“.’p’ wp 7 .

T4

e epplos obVains d cuPHorriarbln




Casc No. -Gedapr = - -
Order No. R-5137-@ C

(6) That the suhject well is located within an area where )
vertical formation fracturlng is suspected to exist,

- (7) That formation fracturing occurs as the result of large
volumes of fluid being injected into the formation at high pressure.
/500
(8) That disposal of large volumes of’water at-;aoo psi as
sought by the applicant weu;d-lifgty-te5a=ta create vertical
fractures in the formation or ¥e enlarge existing fractures, if
they already exist, thereby permitting the disposal water to

" migrate into other formations, possmbly resulting'ln the loss of

underground reserves, thereby causing waste, or in injury to
offsetting leases or properties.

{9) That insofar as the Commission can now dete

e, 3 |
surface wellhead injection pressure of approximately psi will ’
not cause formation fracturina, and will not result in loss of
underyrOuid mcocrves nor indury to offsetting leases or properties, j

nor otherwise cause waste or»v1olate correlative rignts,

(10)  That the applicant's request for the amendment of
Commission Order No. R-5137 to permit diSposal of produced SZ%t“”Vs
water in its Well No. A-22 at a surface injection pressure =

/500 oneeed=¥e®) psi should be denied, but said@ Order No. R-5137 should
“be LueVev -ve amen Q,tO permit such dlsposal at surface injection pressures

up to psi, provided proper safeguards are taken that such
pressure not be exceeded.

IT IS THEREFORE ORDERED: - ] V{er‘

(1} That the appllcatlon of Agua, Inc., for thlgamendment'éf
Commission Order No. R-5137 to permit disposal of produced salt
water into- -the San Andres formation through-the open-hole interval
from approximately 4,000 feet to 5,000 feet in its Blinebry-Drinkard
SWb System wWell No. A-22, located 817 feet from the.North line and .
965. feet from the East line of Section 2Z, Township 22 South, i
Range 37 East, NMPM, Lea County, New Mexico, at a»surface_lnjection ‘

pressureJQ;?FSrjagagmrieee-psi is hereby denied,
- a —

“{2) That Order No. (2) of Commission Order No. R-5137 is
hereby amended to read in its entirety as follows: :

b A iy e A rre s s

Jr?ﬁq:f~ﬁ_af’ "{2) That the 1n]ection well or systom shall bhe

equipped with a pop-off valve or acceptable
substitute which will limit the wellhead 1nject10n
pressure on the injection well to no more than e-s.-ghtﬁwfa» :

ﬁun c/mi(gﬂ’b) h!!ﬂﬂiiﬂi (869) ps:.."

(3) That Jurlsdlctlon of this cause is retalned for the
entry of such further orders as the Commission may Jdeem necessary. )
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pocket No. 9-76

pockets NosS. 10»7@&@—76 are tentatively get for heaving
on Maxrch 17 anSl/.M'arch 31, 1976, Applicdalions for hearing
t least 22 days i’r}_,.,ad'va/née of hearing dage.

must be filed-a
' ar < el - 4 .
ARING - WpDRESDAY - MARCH 10, 1976 .
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CASE %end Application of Agua, Inc. for the amendment of
Ordexr NO. R—5137, Lea county, NeV Mexico.
Applicant, in the above—styled cause, sceks the Hoov
amendnment of ordex NO. R-5137, which authorized
the disposal of produced salt water jnto the San
Andres formation through the open-hole interval

from approximate].y 4000 feet to 5000 feet in
applicant‘s Blir:ebry—-Drinkard SWD System Well No.

A--22, located in unit A of gection 22, Township

22 South, Range 37 Bast, Blinebry~Drinkard-—Langlie
Mattix Area, Lea county, New Mexico. gaid ordex,&f fembes
1 imited sux face injection pressures to €00 psi.

and applicant seeks its amendment_ to permit sur-

face injection pressure

’}




