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"CASE 5377: MOTION OF THE OCC
TO CURTAIL WATER INJECTION IN
LEA COUNTY.







EEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

CASE NO. 5377
Order No. R-4936

IN THE MATTER OF THE HEARING CALLED BY

THE OIL CONSERVATION COMMISSION ON 1ITS

oWl MOTION TO PERMIT ALL INTERESTED

PARTIES TO APPEAR AND SHOW CAUSE WHY THE
CONTINUED INJECTION OF WATER FOR SECONDARY
RECOVERY OR DISPOSAL PURPUSES INTO ANY FOR-
MATION FROM THE SURFACE OF THE GROUND DOWN
TO AND INCLUDING THE DRINKARD FORMATION
SHOULD BE PERMITTED IN SECTIONS 13 THROUGH
36, TOWNSHIP 22 SQUTH, RANGE 37 EAST, NMPM,
AND SECTIONS 1 THROUGH 12, TOWNSHIP 23 SOUTH,
RANGE 37 EAST, NMPM, LEA COUNTY, NEW MEXICO.

ORDER OF THE COMMISSION

BY THE COMMISSION:

This cause came on for hearing at 9 a.m. on December 3, 1974,
at Santa Fe, New Mexico, hefore the New Mexico 0il Conservation
Commission, hereinafter referred to as the "Commission."

NOW, on this 5th day of December, 1974, the Commission,
a quorum being present, having considered the testimony and the
record, and being fully advised in the premises,
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(1) That due public
by law, the Commission has
subject matter thereof.

otice having been given as required
jurisdiction of this cause and the

”
4%

(2) That pursuant to Order No. R-2633, dated January 16,
1964, and other orders of the Commisgssion, Anadarko Production
Company has been and is injecting water into the Queen forma-
tion of the Langlie-Mattix Pool for the purpose of secondary
recovery of o0il in Sections 14, 21, 22, 23, 26, 27, 28, 29, 20,
32, 33, and 34, Township 22 South, Range 37 East, NMPM, Lea
County, New Mexico.

{3) That pursuant to Order No. R~2566, dated August 23,
1963, and other orders of the Commission, Petro-Lewis Corpora-
tion has been and is injecting water into the Queen formation
of the Langlie-Mattix Pool for the purpose of secondary recovery
of o0il in Sections 19, 20, 29, 30, and 31, Township 22 South,
Range 37 East, NMPM, Lea County, New Mexico.

(4) That pursuant to Order No. R-2956, dated August 16,
1965, Order No. R-3208, dated March 17, 1967, and other orders
of the Commission, Skelly Oil Company has been and is injecting
water into the Quean formation of the Langlie-Mattix Pool for
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the purpose of secondary recovery of oil in Sections 31, 32, 33,
and 34, Township 22 South, Range 37 East, NMPM, and Sections 3,
4, 5, 6, 8, 9, and 10, Township 23 South, Range 37 East, Lea
County, MNew Mexico.

(5} That pursuant to Administrative Order No. SWD-29,
dated September 21, 1961, Skelly Oil Company is injecting water
into the San Andres formation for disposal purposes in a well
located in Unit L, Section 27, Township 22 South, Range 37 East,
NMPM, Lea County., New Mexico.

(6) That pursuant to Administrative GCrder No. SWD-82,

dated Ogtober 26, 19482, Agua, Inc.; is injecting water into the
San Andres formation for disposai purposes in & well located
in Unit H, Section 35, Township 22 South, Range 37 East, NMPM,

Lea County, New Mexico.

(7) That pursuant to Administrative Order No. SWD-138,
dated May 15, 1973, Armer Oil Company is injecting water into
the San Andres formation for disposal purposes in a well located
in Unit M, Section 2, Township 23 South, Range 37 East, NMPM,
Lea County, New Mexico.

(8) That this case was called to investigate the possibility
that some of the water being injected into the Queen and/or San
Andres formations is not being contained in the formation into
which it is placed, but may be in fact migrating into another
formation or other formations.

{9) That the evidence indicates that such is the case,
and that injected water has appeared and is appearing in forma-
tions above the top of the salt section found at a depth of
approximately 1300 feet in the subject area, in the salt section
from approximately 1300 feet to 2400 feet, and in formations
from the basge of the salt section at approximately 2400 feet to
the top of the Queen formation at approximately 3400 feet.

(10) That there is evidence that soma contamination of
fresh water supplies in the subject area has occurred.

(11) That the actual avenue or avenues of escape for the
waters being injected in the snbject area are not now knocwn,
but are probably through the bore holes of inadeguately plugged
or cemented wells.

(12) That further investigation of the avenue or avenues
of escape for the injected waters should be made, and to that
end a study committee should be appointed to make a thorough
and immediate study of the wells in the subject area and to
report its findings to the Commission.
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(13) That the evidence presently available indicates that
the major problem area is confined to the easternmost 24 sections
of the area under consideration.

oo L
448

(14) That the evidence pr-_ently avail
while the i:\‘}enbinn Qf watar into the Queen
westernmost 12 sections of the area under consideration may be
contribnting to the problem, this injection is not so sericus a
tiireat as injection of water into the Queen formation in the

easternmost 24 sections.
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{(15) That there is no evidence now availahle to support
the theory that water injected into the San Andres formation
through the three dispesal wells described in Findings Nos.
(5), (6), and (7) is migrating upward past the Queen formation
and into the formations described in Pinding No. (9).

(16) That injection volumas in the secondary recovery areas
described in Findings Nos. (2}, (3), and (4) greatly exceed
reservHhir voidage and should be curtailed.

(17) That water injection volumes into the Queen formation
in Sactions 14, 21, 22, 23, 26, 27, 28, 33, and 34, Township 22
South, Range 37 East, NMPM, and in Sections 3, 4, 9, and 10,
Township 23 South, Range 37 Eas%, NMPM, should be limited to 100
percent of the reservoir voidage from the secondary recovery
wells in said area, including o0il, water, and gas produced.

(18) That water injection volumes into the Queen formation
in Sections 19, 20, 29, 30, 31, and 32, Towncship 22 South,
Range 37 East, NMPM, and in Sections 5, 6, and 3, Township 23
South, Range 37 East, NMPM, should be limited to 150 percent of
the reservoir voidage from the secondary recovery welle in said
area, including oil, water, and gas produced.

{19) That Skelly 0il Company should continue to produce,
at its maximum capacity to flow, water currently being produced
from its LPG Well No. 3, located in Unit F, Section 27, Township
22 South, Range 37 East, NMPM.

(20) That because of its proximity to the aforesaid LPG
Well No. 3, injection of water for disposal purposes into Skelly
0il Company’s Eunice GP Well No. 1, located iIn Unit L, Section
27, Towaship 22 South, Range 37 East, NMPM, should be iimited
tc gasocline plant water effluent only.

{21) That injection of water into the San Andres forma-
tion for disposal purposes into Agua, Inc.'s SWD Well No. H-35,
located in Unit H, Section 35, Township 22 South, Range 37 East,
NMPM, and into Armer 0il Company's Gulf State SWD Well No. 1,
located in Unit M, Section 2, Township 23 South, Range 37 East,
NMPM, should continue, at least pending further study.




-4-
CASE NO. 5377
Order No. R-4936

(22) That workover operations are being and will continue
tce be conducted on certain wells in the subject area, said
workover operations including the cementing or recementing of
casing through the Queen and San Andres formations.

(23) That to enable the cement to properly set on said

rom 1T = . om & < P
wells, water injectiocon intc any well within a radius of 1220

feet of the well being cemented or recemented should not occur
for a minimum of 12 hours prior to commencement of actual
cementing operations or 36 hours after completion thereof.

(24) That approval of an order embndying the above
findings will pirevent waste of 0il and gas, will protect
correlative rights, and will alleviate the contamination of
fresh water supplies,

IT IS THEREFORE ORDERED:

(1) That the operator of each secondary recovery injec-
tion well in Sections 14, 21, 22, 23, 26, 27, 28, 33, and 34,
Township 22 South, Range 37 Fast, NMPM, and in Sections 3, 4,
9, and 10, Township 23 South, Range 37 East, NMPM, Langlie-
" Mattix Pool, Lea County, New Mexico, shall reduce the total
injection of water intc the Queen formation in said sections
tc an amount equallirg the reservoir voidage of the Queen
formation by wells under his operation in said sections.

(2} That the operator of each secondary recovery injec-
ticn well in Sections 19, 20, 29, 30, 31, and 32, Township 22
South, Range 37 East, NMPM, and in Sections 5, 6, and 8, Town-
ship 23 South, Range 37 East, NMPM, Langlie-Mattix Pool, Lea
County, New Mexico, shall reduce tne total injection of water
into the Queen formation in said gections to an amount equalling
150 percent of the reservoir voidage of the Queen formation by
wells under his operation in said sections.

(3) That the aforesaid reductions in water injection
volures shall take place immediately, and shall take place
and continue to take place on as near a current basis as
possible, i.e., dally injection rates shall be in the required
proportion of daily production rates as nearly as can be
reasonably ascertained. In no event shall total injected volume
for a given month exceed the permitted volume.

{4) That to calculate the permitted voliume of water which
may be injected into the Queen formation, produced oil, water,
and gas ghall he converted to reservoir harrels at the calculat-
ed reservoir pressure. Surface barrels of injection water
shall be in the permitted proportion to reservoir barrels of
v idage. The operator's Monthly Injection Report, Form C-120,
shall be accompanied by the operator's calculations of reservoir
voidage,
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{5) That Skelly 0il Company shall produce its LPG Well
No. 3, located in Unit F of Section 27, Township 22 South,
Range 37 East, NMPM, at the capacity of the well to flow water.

{6} That SKelly 0il Company shall not dispose of any
waters other than normal gasoline plant water effluent into
its Eunice GP Well No. 1, located in Unit L of Section 27,
Township 22 South, Range 37 East, NMPM.

(7) That Skelly 0il Company, Agua, Inc., and Armer Oil
Company are hereby authorized to continue the disposal of
water into the Sun Andres formation in their disposal wells
located in Unit L of Section 27, Township 22 South, Range 37
East, NMPM, Unit H cf Section 35, Township 22 South, Range 37
Eagt, NMPM, and Unit M of Section 2, Township 23 South, Range
37 East, NMPM, respectively.

{(8) That the operatcr of any well in Sections 13 through

36, Township 22 South, Range 37 East, NMPM, or Sections 1
through 12, Township 23 South, Range 37 East, NMPM, who is
rPlanning to cement or recement casing in the Queen and/or
San Andres formations, shall notify the Hobbs district office
of the Commigsion at least 24 hours prior to commencement of
cementing operations, whereupon the District Supervizor of the
. Commission shall notify the operator of any injection or dis-

poeal well within a radius of 1320 feet of said well of the
- date and hour the cementing cporsticns are L6 be commenced.
Tha operator cof such injsction well or wells shall cease injec-
tion into said wells at least 12 hours prior to commencement
of cementing operations and shall not resume injection for at
least 36 hours after completion thereof.

(9) That the Secretary-Director of the Commisaion ig
hereby directed to appoint a study committee to further investi-
gate the condition of all wells in Sections 12 through 36,
Township 22 South, Range 37 East, WMPM, and Sectioas 1 through
12, Township 23 South, Range 37 East., NMPM, particularly with
respect to casing, cementing, and plugging. Said committee
shall report its findings to the Secretary-Directer in accord-
ance with a time schedule designated by him, and the Committee
shall also make recommendations as to the proper remedial
action or actions which should be taken or required.

(10) That this order shall remain in full force and effect
unt?.l further order of the Commission.

(11) That jurisdiction of this cause is retained by the
Commission for the entry of such Jurther orders as the
Commission may deem necessary.
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DONE at Santa Fe, New
above designated.

jx/

Aexico, on the day and year herein-

STATE OF NEW MEXICO
OIL CONSERVATION COMMISSION

‘o

I./R. TRUJILLO, Chairman
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" (32)%, That water injection volumes into the Queen faorm
1 1A Secdfions 19, 20, 23, 39, 31, and 32, Fownship 22 South,
".._Range 37 East. NMPM, angd in Sections 5, 6, ang g, Township 23
South, Range 37 East, KNMPy, should be limiteqg to 150 percent of
the reservoir voidage fron the secondary Tecovery wells in- saig

o area, inciuding oil, water. ang gas produced,

f (33) That water injects

4 in Sections 14, 21, 2o, 23, 26, 27, 28
! South, Range 37 East, NMPM, ang
i Township 23 South, Range 37 East
{ percent of the rese

* wells in saig area,

+ 33, and 34, Township 22
in Sectionsg 3, 4, 9, ana 1o,

+ NMPHM, should be limited to 100
from the secondary recaove;

+ water, and gas pProduceqd.
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NMPM LEA COUNTY

COMPANY
A 1o 211 OComnantys
£ ner Ull Lompany

Atlantic Richfield Co.

Arerada-Hess Corp.

Tt

n n 1]

1? n 118

n n "

” n "

" nu 17

1] " 1
Cleary

Coquina 0Oil Corp.
Exxon Company, USA
Gulf 0Oil Cerporation

John H. Hendrix

Samedan 0il Corp.

1) 1 n

Skelly 0il Co.

Sohiio Petroleun Co.

Pl e

T.
FANGA I 149§ L)
Boyd

Walden

7

[}4

Parks

i

Baker
PYaddock Unit
Coie-
Cossatot F

rParks

Bakeairr C

Waldes

BaAgw,
WELL NO. .UNIT SECTION
1 I 26
2 D 23
1 K 15
2 K 15
3 N S
6 M 15
5 B 22
9 G 22
10 H 22
7 X 14
8 J 14
9 N 14
1 B 26
98 It 15
5 ¢ 16
1 C 23
3 P 14
4 1 14
5 o 14
5 E 26
9 N 22
10 A 27
11 B 27
1 A 26
3 ¥ 15
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IS et e ey E et ot o




'ﬂﬁ?W* -
Y ™

r - e 52
faxas Pacifaic

Co., Inc.

Texas Pacific
Co., Inc.

Texas Pacific
Co., Inc.

Texas Pacific
Co., Inc.

Texas Pacific
C

0., Inc.
Texas Pacific
Co., Inc.

Texas Pacific
Co., Inc.

Texas Pacific
Co., ITnc.

Texas Pacific
Co., Inc.
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Oil
0il
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Oil

Bruce A. Wilbanks
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COMPANY LEASE MNAME ‘WELL ¥WO. UNIT

TOWNSHIP 22 SOUTH, RAWGE 37 EAST, NMPM, LEBEA COUNTY

| SEOTTON
L - -

! camedan Oil Corp. © Boyd 1 J
SO -

h .

. Skelly 0il Co. Baker A 1 D

] - ~
»E TOWNSHIP 22 SOUTH, RANGZ 37 BAST, MM¥id, LEA COUNTY
E ?f CCMPANY LEASE . WELL 0. UNIT SECTION
if% Skelly 0il Co. Penrose "A" 3 I 33
s Unit ‘
TOWNSHIP 23 SOUTH, RANGE 37 ¥AST, NMPU, LEA couNTY
COMPANY LEASE WELL NO. UNIT SECTION
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i (15) That the operator of each secondary recovery injec-—

¢ tion well in Secticns 14, 21, 22, 23, 26, 27, 28, 33, and 34,

; Townehip 22 South, Range 37 East, NMPM, and in Sectiocnz 3, 4

: 8, and 10, Township 23 South, Range 37 East, NMPM, Langlie-

+ Matitix Pocl, Lea Countyv, Hew Mexico, shall lisai¥  the total

. injection of water into the Queen formation in said sections
to an amount egualling the reservolr voidage of the Queen

.
k1

p- - . formaticn by wells under his operation in said sections.

1 et Ty g ot P v+

[16) That the cperator of each secondary recovery injec-—
. tion well in Sections 18, 20, 29, 30, 31, and 32, Tovnship 22
. South, Range 37 Bast, NMPM, and in Sections 5, 6, and 8, Town-
‘ chip 23 South, Range 37 East, NPHM, Langlie-Mattix Pool, Lea
| : © County, New Mcxico, shall limii.. the tctal injection of water
into the Queer formation in gaid decticns L0 &u amounti egualliing
: 150 percent of the resexrvoir voidage of the Queen fecrmotion by
" wells under his operation in said sections. - ]




. limi tations

- (17) That the aforesaid zedwes»ere in water injection

© volumes shall take place jnwtedimieiwr—mod-ihedd—toabrr=—tw,

- and continue to take place on as near a current basis as

. possible, i.e., caily injection rates shall be in the required
{ proportion of daily production rates as nearly as can be o
reasonably ascertzined. 1In no event shall total injccted voluze |
for a given month eAceed the permitted volumne.

18) That to calculate the permitted volume of watewr yhich
may be injected into the Queen formation, produced oil, water,
"and gas shall be converted to reservoir barrels at the calculat- |

ed reservolr pressure. Surface barzels of injection water
"shall be in the permitted prcportion to reservoir barrels of -

i wvoidage. The operator's Montnly Injechlon Report, Form C-120,
J_shalT be accompanied by the operator's calculations of reservoir
v01dage. {
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| Sommeewiey, shall notify the operator ¢ any injection or dic-

O NPV S

S v i——

?z.f)"’chw’ all vtk Aol Chdlora_
Nos. (12 ),(3) G )@, @edCe) - odece.
,& W//‘W Ay mm%

(22) That the operator of any well in Sections 13 throucgh
36, Township 22 South, Range 37 East, NPM, or Sections 1
thrcouagh 12, Township 23 South, Range 37 Bast, NMPM, who is .
planning to cement or recement casing in the Queen and/or !
San Andres formations, shall notify the Fobbw—districtoifice !
5¢ﬁp¢ruvsor';:_: at least 24 hours prior to commencement of
cenenting operations, whereupon the #eed SUPervisor edishe i

Jv e e

posal well within a radius of 1320 feet of sald well of the
date and hour the c¢ementing operations are to be commenced.

The operator of such injection well or wells shall cease iniec-—
tica into said wells at least 12 hours prior to commencemnent
of cementing operations and shall not resume injection for at
least 36 hours after completion thereof.

(23) Ghat Hs e%&:ém.ée,a

M eee B be] /PTE .a//wél

s /édzé£4b ;a£25.

(77 ) Cz) M{/ES)W,

i 24) That this order shall remain in full force and effect !
t wntil further exrder of the Commission.

i

{ /f?';z, —— M ;
(26) That jurisdiction of this cause is retained by the '
$

Commission for the entry of such further orders as the
Cormission nay deem necesSary. . !

DONE af '
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Page. .
MR, DORTER:  ‘The hearing will come to oxder. Let
the record shov that we have reconvened at Room 336 of the
State Capital Building for the purpose of hearing Case No.,
5377.
MR. DERRYBERRY: In the matter of the hearing
called by the Oil Conservation Commission on its own motion

- . b}

—_ P B LI . . e ® P . Y - .
Lo permit all intorested PRITies o appTar and sicw cause

why the continued injection of water for secondary recovery
or disposal purposes into any formation from the surface of
the ground down to and including the Drinkard Formation

should be permitted in the following described area in Lea

Sections 13 through 36: all; Township 23 South, Range 37
East, NMpPM, Sections 1 through 12;: all.

MR, PORTER: Before we get into testimony, the
|Commission would like to call for annearances

MR. KELLAHIN: Jason Kellahin, of Kellahin and
Fox, Santa Fe, appearing for Anadarko Prcduction Company,

in association with Mr. Irley Bcnnette, a membar of the

>

[
+

Texas Bar. I alsc wish to enter in appearance for Skelly

Oil Company in associatio

]
v

with My, Chestoer Blodget, who

g8 A 2 A=A VL A wliied

is a member of the Texas and Oklahoma Bars. Mr. Blodget
will present the case for 3kelly.
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MR, PORTER: Thank you.

MR. RUSSELL: John F. Russell, of Roswell,

appearing on behalf of Texas vacific Oil Company.

MR. OTLVENS: Don Stovens, =antn Fe, New Mexiceo,
appearing on behalf of retro-Lewis Coxpoxation.
FiR. CARR Willliam ¥. Carx, apprearing for the

Comyuission.

i MR. JENNINGS: Jamres T. Jennings, of Jennings,

Ckhristy, and Coppel, Roswell, appearing on behalf of Agua.
MR. PORTER: Anycne else?

MR. KALTEYER: C. F. Kalteyer, Gulf 0il Corporation

.

I have a statement.

MR, FRANTZ: Lavele Frantz, of the Phillips
Petroleum Corporation. I probably ~ill have a statement
also.

MR. STUMHOFFER: C. W. Stumhoffer, of the Armor
0il Corporation, and I probably will have a statement,

MR, LYON: Victor T. Lyon, Continental 0il Company.

We may wish to enter a statement.

MR. PORTER: Anyone else?

Mr. Carx, would you like to go forward with your tes-
timony?
— MR. CAKR: I have a witness t5 be sworn at this
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CASE 5377

RAMEY-DIRECT 6

time.

MR. PORTER: Have him stand, pleacse,.

JOE_T. RAMEY

called as a witness on hehalf of the New Mexico 0il Conser-

suion, £fi eing Ouly sworn, testified as

POy U
LEOL uE

Pute

DIRECT EXAMINATION

BY MR. CARR:

Q Would you state your name for the record?
A Joe T. Ramey.
0 By whom are you employed and for how long have you

been employed?

A I am employed by the New Mexico 0il Conservation
Commission as a District Supervisor at Hobbs, New Mexico,
and I have held that position for something over 15 yeacrs.

Q Mr. Ramey, as a District Supervisor, have you been
called upon to testify before the Commission in District
Court matters appearing as a petroleum engineecr?

A Yes, sir, 1 have.

Q Are you familiar with the subject matter of

Case 53777
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| CASE 5377
RAMEY-DIRECT bage. . T
A Yes, this is a hearing to rermit all interested

to show cause why continued injection for secondary recovery
disyosal chould be yermitted in Township 22 South, Range 37
Fast, and Towvnship 23 South.

MR. CARR: At this time, may it please the
Commission, I tender Mr. Rammey as a gqualified retroleum

engineer.

H

" a

SR:  The Commission considers Mr. Ramey
qualified to testify in this case,.
BY MR. CARR:

Q Mr. Ramey, will you give the Commission a brief
history of the situation in the problem which has caused the
Commission to call this hearing, and feel free to refer to
Exhibit Mo. 1 so you can show the location of the various
trouble spots,

A I think first that the problem here is that the
injection of water for secondary recovery or disrosal pur-
poses in this area has resulted in migration of water from
the disposal and injection intervals into shallow water
intervals into the fresh water sands and has resulted in
contamination of fresh water in the area.

This rroblem was first brought to the attention when

Mr. Sims, who lives near Eunice, New Mexico, rerorted
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are iocouplore oo tho el Te ooan converted by U, Siws
o a water well, and Tir, Yigr wesorted vhat this well had
turced sality, and it wac olpont overadeht afrey Arpor tuveated
the well that he hed 3rillsd fn the sare forty acres approxis
nately 300 feer in thoe waber vol
Ve tool a2 sanple of whe woter fren the well and we
found chlorides in oxcese of 80 thoveand parts per millicen,
where near 200 had beern the ficure for water, fresh water,
in the area; so there is no doubt the well was coantaminated
in sone way frowm somewhere, Imrediately we checked Armor's

well in the sawme forty, and we found a full stream of salt,

2 inch saturated galt water, ccrnivng from the bradenhead to

the surface, and we requesied Arnos (o iwmadiately enter the

well and run 3 temperature survey to determine where the
water was cording from, The temperaibure survey indicated

water entering the well abount 260C feafr near the base of the

{ salt section in this areaz going un the well bore outside of
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CASE 5377

RAMEV-DIRECT Page 7
the 4% pip> o vewsd 100 feet where it was then aoing out

into the Fulm&éinﬁ”ﬂf 300 fen2t. The water was then coming
into the surfaco, 5o, os we stabed, Fhs.water at that time
was well over 502 barrzis o day, and the water flowed to
the surface of thce ground ané the prassure in the well built
up to 400 pounds immediately and they opened up a full 2@
string saturated salt water. e requested Armor to go in
and repair this well hecause we couldn't permit the water,
this saturated salt water, to e going out intg the frash
water sand at 400 feet, ond we evidently Had reached the
shallow water which is in the neighborhood of i00-plus feet
in the area in at least this Ne. 1 well, the Sims well.,
Armor, aiteyr gsome $80,000 and several cementing jobs,
did manage tc shut off the flow of water from 2600 feet
vrokcted
upwards, and so we projected fresh water, but they were
never. able to squeeze off the water flow at 2600 feet,
It was moving water and it is tremendously hard for cement
to set up in this area in moving water.
bDue to the proximity of this well to Skelly's Penrose
"A" Unit, we reauested that Skelly conduct tracer and
temperature surveys on sll of thel » injection wells in the
unit, which they did. We found several wells where water

was channeling, "nd we wanted it to gp into the injection
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RMEY -DIRECT page. 1O
interval, aud b feaslt thvee wells where water was chan-

enling o ov: Lo dageciion wrtuerval.  Just now high to turn

it on on the wreassure surveys, ve did find three wells

witich Skelly promptly repaired. buring all of this time,
Flods

we wera checking to sce the extent of these water plugs

and the nore we checked, the more we would £ind that Skelly,

who was drilling wells in the Unit, encouatered water flows

in the well unit "L" oFf Section 3, 23 37. The well in

"M" of the same Section, the well in "H" of the sams Section,

Lo - 3 a3
we found water flowe in the Armor £

and the water flowed into the Armoxr well in Section 2 in
Unit "M" of Secticon 2, and as we checked further on this,

we found more water flows in and around the area of
Anadarko's water flooded Lanyglie-Mzttix Penrose Sand Unit
where it first came to our attention whr:.te Skelly reportea
to us that they had seen encountering some unusual pressure
in their LPG Storage Vells which they operated in zonjunction
ith the gasoline plant which was located in Section 27,
vialch is approximately in the middle of Anadarko's water
flood. They normally carried 600 pounds pressure on the

well, so they unloaded the LPG that they stored in the well

bnd shut the well in, 2nd there was a pressure build-up of

pbout 1700 pounds. Since these wells are completed in the
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CASE 5377
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salt section, they ire actually washed cavities in the salt
section, and since Lhe top of the salt is around 1200 feet,
they were afraid thnat with 1700 pounds surface pressure,
the hydrostatic head oi tue water ot or near the rupture of
the overburden pressure, we were afraid that they might
have some salt sections in the area. They were producing
the water from this well, and their production rate is
fluctuating around 350 to 1400 barrels of saturated brine
water & day. Thoey were then, in turn, iLnjecting into their

salt water disrosal well. This LPG well is in Unlt E of

»]

N

«

Section 27, so at this time they requested Anadarko to run
tracer and temperature surveys, and they commenced work on
the first of August and are still working on obtaining the
surveys. They seem to be going extremely slow. They have
been having well trouble in some instances, and they have
cleaned out the well and back-flowed it and then there are
equipment prcblems also.

Further, investigation has indicated water flows in
this well in Unit I of 26 of 20 to 37, these wells were
wells in which they encountered water flows in drilling or
at some later date the wells in this area, the waterflows ]

encountered during the drilling of the wells in this area

— | have been encountered after completion of the wells. Some
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Page....... ... R .
of the wells have produced, sometimes the op.erators needed
pressure on the bradenhead between the surfoce string and
the production string.

MR. NUTTER: By caying the wells in the area, the
witer encountered during drilling, do you mean the southern-
most areca in the Section?

MR. REMEY: In Section 22 and 23,

MR. NUTTER: Which is the water you encountered
during the 4drilling orerations?

THE WITNESS: Yes, sir.

MR. NUTTER: Do vou mean subsequent to the well
being drilled?

MR. RAMEY: Yes, sir, that is right.

A {Continuing) There are three wells in 24 and =
total of six wells in Section 23. Now, we have in October
cf this year, the Commission staff and Skelly and Anadarko

had a meeting in Hobbs in which we went over some of these

proklems. At that time we suggested that Skelly re-~-enter
-h‘l

22 dry h

O

iis Unit, being wells in Section 3 -end one

t
N

in Unit E, and the other in Unit J of Section 2%37, and
probably plug the wells. We felt that those dry holes would
not contain any injected water into the interval, and we

requested Anadarko to enter a well that was drilled by
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CASE 5377
Elder and willingham in Unit B of Section 34, Township 22,
Rangs 37 East, for the purpose of properly plugging this
well. Skelly had agreed to do this work. Anadarkoe has
re~-entered their well and they sre in the process of cement-
ing or getting clese to cemznting the well, or properly
Iplugging it at this time.

Also, at that meeting I advised both Skelly and Ana-
darkc that I would write to the operators of the deeper
thie wells were inadeguately cemented,
to contain the water in either of the San Andres or tue
Queen Formation. To clarify, we have three disposal wells
in the area that are disposing water into the San Andres,

and the Aguva well in Unit H of 35, 2237, and the Skelly

twell in Unit L of 2;22, 37, and the Armor well in Unit M of

J
) 132"
€y LIIF

t

8]
Lo

’

water and the injection interval for the four flocods in
guestion, which are the Skelly.Penrose "B", which is the
southwesternmost flood, and Skelly Penrose "A", the south-
easternmost flood, and Anadarko's Langlie~Mattix Penrose
Sand Unit, which is the northern flood, and the Petm-iewis
flood, which is to the northwest. These injection intervals
in these floods, these are primarily the Queen Pormation,
ané probably portion of Seven Rivers, which is the vertical

THE NYE REPORTING SERVICE
STATE-WIDE DEPOS!TION NOTARIES
225 JOHNSON STREET
SANTA FE, NEW MEXICO 87501
TEL. (505) 982-0386




CASE 5377

RAMEY-DIRECT 14
Page....... T .

limit of the Langlic-Mattix Pbool.

So, anyway, I wrote severol operators in tiie area
stating that their deeper wells 3id not have adequate
cementing to cover these injection and disposal intexvals,
and it would be necessary for them to go in and locate the

top of the cement, pexforate and bring cement back either

section, whichever was deerest.

%
to tie it into the next string of casing or into the salt !
|
Now, I think that Continental has gone down to work I
on the well. Skelly has indicated that they would be the l
only operator that has indicated that they would not do this 3
work. Amerada, I had written them about the wells in
Section 22, and they wrote me back und said that at the time
the wells were cemented that they had been approved by the
Commission and they felt that they were adequate, and that l
they had no problem of waterflows, and so they didn't feel
it was necessgary for them to do the work. Also, John
Hendrix, on one of these wells, we just had to pick the
best well and he didn't want to do the work, but if so

ordered to do so, he would demand a hearing before he did

the work, and he would only do the work after he was heard

—| by the Commission. Texas Pacific in the Northeast Quarter
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of 23, the map fortunately shows Amerada, that this quarter
section does belong to Texas Pacific Oil Company, and it is
indicated that they would plug some of their wells in the
area and repair others, but then they started to work on
their well No, 4, and they found water flow outside of the
pe in this well. They attempted to plug the well,
and to date have been unsuccessful in shutting off this water
flow outside the surface pipe, and if the water is busted
through out the surface pipe, it is going through and probabil
into fresn water in the area, so basically that is the
problem, I think that covers it.

Q Do you have any further testimony that you would
iike to make in regard to Exhibit No., 17

A I do have some completion cross sections which
are Exhibit Nos, Zz and 3, labeled here A' and B, and B'
which I will go into¢ now, These are, as I say, completions
showing a cross section which I will illustrate with
various types of completions and plugging plans that we
have in this area. On this I have placed some possible
water flows that could be going in this area to account for
the contamination we have had, Starting over on the left,

two injection wells in the waterflood. This water is in-
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jected into the Quecen Formotion, and in the meantime, you

sand and dress the top approximately 200 feet here at below
the Grayburg, so ycu have a san Andres aplroximatey through
there, and your water i. contained as it flows to the right.

It is contained in the Quecn, and then when it reaches the

well such as this, the Pmerads Hess-Wood 9, it can, because

2700 feet over the base of the next string of casing. Then,
again, it will progress until it hits anothex vell bhore
such as this Atlantic-Boyd 4, and you have casings simi-
lar near the top of the salt, 0 now we have it to the top
of the salt section, and then it progresses until it is at
a well which was plugged some years back. This well has a
l0-sack plug and a 2600-ton-zAack plug and 1200 feet with
casings stuck off, so it really moves to prevent the water
migrating clear to the surface in the casing, but we will
bring it on through here and we come over to this Texas
Pacific-Boyd 4, and it has a casing set at 564 feet. If
there is enough pressure, or any pressure as we experienced
on some of these other wells, from there it is very easy

to bring it to the surface, or it could progress over

to this well whr~e the casing happens in the well at 2160,

and so a 1l5-sack plug was placed zbove the collapse, and a
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pipe unscrewed at 344 feet, and a l7-sack plug put there
and a well such as this would certainly hold much pressure.
You can trace the water from the disposal interval which is
here in the injection interval, and you just pretty well can
trace it through the well up to the surface of the ground,
or within 200 or 300 feet of the ground, with any pressure
at all going to break through. I want to stress that I am
not saying this has happelled. It possibly could ke hap-
ning. I Kind of feel that probably it is happening in

some manner along this way.

Exhibit 3, which is B, B' which is more or less north-
south -- I don't know -~ it goes into quite a bit of detail
»n this, but in this case on the left side of the Exhibit

you have an injection well here at the disposal well.

Q ‘.ould you give the name of those wells?

Mattix Penrose Sand Unit in Tract 37 No. 1, and the dis-
posal well is the disposal well of Skelly's that is
operated in conjunction with their gasline plant in Section
2237, but water injection into the Queen Formation can go

to this dry hole, which is drilled down to some 6000 feet

gyd deie o~ 3 mm b e Faao da &Y
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2022 feé£;m;ﬁéwffbﬁ there-the woatexr hits this well buirs and
goes anywhere in the San Andres Disyposal., The water in the
well bore goes anywhere, and—this coulé be sipnwizing prior
to conducting, G coming on the LPG well into the disposal
or into the dry hole bock to the storage well. It is very
remote.

On the right,side, this is some more of the same. Thesel
are two Skelly wells that we felt werc inadeon=+Ciy plugged

Lot 4
~

timii: woilea 2uuwo the injection-well interval. These are

Q
{
t

both wells which are offset by injection wells, so the water
is injected into this Ienrose "A" Unit No. 26, and it can go
to the Ellen Sims No. 6 and hit the well bore, and go up t=o

the Jdepth of 2790, and frcm 2790 with 20C0-plus pounds of in-+

Aede

ection pressure, it could easily break this up into ycur
2600. This is the Armor Sitgo State where we found the water
bringing in at 2600, and going out at 400 up to the surface Jlso.i
Going this way to the other dry hole, which is Sims

No. 2, the water can go up to 2790 wheve the injection plug
is set, and come over cffsetting the injection we11 which
has a 7-inch line at about 3400 feet, cemented with 200 ]
sacks., Out of this well it goes over to the well where we

have a 7-inch line set at 3450 =s=2cks, which is probably not

o : ) "I enough to hring the cement back to, say, thc ievel where it
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shows the water entering, so ycu have actually water en-
‘tering and going down into the injection well and hitting
the dry hole and going into the injection well. It goes urp
to 1i00 feet through the injection string of casing which is
set there by charging all zones in this intexval,

I think these things could be happening. I am not
saying it is this way. I feel that it is something which
is similar to what is illustrated on these two cross sections
that is what is happening in this area. This water is es-
caping out of the disposal and injection intervals, and is
getting into the shallower zones.

Q You indicated four water floods involved in the
area., Would 7you refer to each and indicate on what date
the injection was started, the cumulative water injected
to date, the injeétion pressure, and the Jdaily avorage
amount of water injected?

A Okay. e have Skelly Penrose 2 Unit, which is
the southeastern unit on Exhibit A, The first water injected

2% e W "\
e O3

- Praws o -~
il IRIT U

b} cCo o emmaiasi= ¥ R R [ R P DR SRR UL [N
LIICO . e Culmuiduave waitel Liijecved wnrougn

July is 21,750,000 barrels. The daily injection is about
9300 barrels a day. The maximum pressure is 2000 psi at
the surface. Skelly Penrose B Unit, the first injection
was in July of 1965. They injected slightly over 20
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million barrels of water, They were injecting 64C0 barrels

a day, and the injection pressure, the maximum was 2100,

anc Znen in Anadarko Fenrose Unit, the first injection was
February of 1938, They injected very close to 43 million
barrels, Their dail: average injection is 2100 in Sectioh
21, and 100-barrel maximum pressure was 2300 pounds. Petro-

Lewis in State "M'" flood, the first injection was in

Q Would you givethe same data on the well involved
i on the Agua No. 35 salt water disposal weli?

A The first disposal was in February ot iJ69 and
they have disposed of some 27,750,000 barrels at the daily
rate of 5000 barrels a day, and at a maximum pressure of
1700 pounds., Skelly's salt water disposal well, the first
injection was November of 1966, They have disposed of
nearly 4 million barrels at 1500 barrels daily, with an
indicated pressure to 1855 pounds. The Armor=Gulf State
No. 1, was first started in May of '74 and the first injec-
tion was by Armor. However, this well had been used for &

short period by trucker's for disposal prior to this for this

essential purpose in May of '74., The first injection; they
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first injected 4>,451 barzels, and their daily average of
water injected wag 4000 at 1200 pounds.

Q Mr, Rawey, &re ycu prepared to make a recommendatior
to the Commissicn as to hcw they are to deal with these
problems?

" A Uniess the operators here today can assure this
Commission that this continued injection of water into the

ares will not result in further contamination of fresh water,

I would have no choice but to recommend that all injection
cease in the area.

Q Do you have anything further to add to your
testimony?

A No, sir, I have nothing else,

Q Were Exhibits No, 1, 2, and 3 prepared by you and
under your direction or supervision?

A Yes, sir, they were,

Q At this time I would offer the 0il Conservation
Commission's Exhibit 1, 2, and 3.

MR. PORTER: Without objection, those Exhibits

will be admitted,

MR, CARR: We will make Mr, Ramey available for

cross examinaticn,

CROSS EXAMINATION
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o
BY

MR, NUTTFR:

Q Could you give us thie awount of water which is

involved in the current injection?

A 1 didn't bring that, Mr, Nutter, but as you know,
I can probably get the Statute on it, which is in front of

you,
Q I was just wondering; I have got them,

A 1 am aware that this shut-down of the injection
well into the disposal area would be quite drastiec in so

far as oil production is concerned.

Q L was just wondering how the injection compares

with the rate of production; do you have a general idea?

A 1 don't remember that, Mr. Nucter.

CROSS_EXAMINATION

BY MR, STEVENS:

Q I would like to point ocut that I am representing

Petro~lewis, and the flood is in the extreme western portion

of the area that we are concerned with here, and our contenti

is we have to get to different areas to work with here, and 1

that connection I would iike to use your figure of maximum
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|
pressure of these various tloods, such as in the Anadarko, l
for example, which is to the east ot the Petro-lewis which |
you stated had 1500 pound: pressure, At the time it was |

|
1915 pounds waxiwun pressure, and since Petro-lewis lies i
west cof Anadarko, and the problen area is in the Anadarko 4
area to the east, is it peussible that in your opioion

that Petro-Lewis could contribute tc the problems you

experienced in the east since Apadarko's prezssure is
higher?
A Well, I will say, »r, Stevens, that we have found

no indication of any water escaping from the injection

interval! into the Petro-Lewis or the Skelly Penrose "B”,
Now, there were three contributing -- I don't

know -- water flows in strange wmanners: IIf it gets

into this zone that is at the base of the salt;, it would

seem to spread out; it seems to dig itself a pipeline,

Would it be possible for. say, 13900 pounds 2f

pressure in the Petro-Lewis area to contribute 2300 pounds

to the Anadarko area farther east to your problem area?

A Well, of course, these maximumw pressures, I am

sure Anadarko'’s area where they have injection under 1900
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is is the maximum, Just to find the maximum pressure

~ &
.

o

on a given well, so to say that Anadarkc area has 2300
pounds of pressure, that is the highest of 1900, and we
can't say that you might have well here that has 2300
pounds or you might have here a well that has 1500 pounds.
You haveto have a well that has 1900, so you could, in
general, if there was much water moving from here to here,

| there 18 no indication that this contributed to the problem
in here.

Q In your opinion is it the primary =-- not the

total -- prcbiem, but the primary problem caused by additional

deep walls with poseibly uncemented casing or rnasing that hag
been washed around by the injection water?

A I think i¢ is probable that some your wells in
this area, the new completions, but the majority of the old‘

Drinkard wells which were drilled in the 50°'s --

no possible problem on the west side. With thellack of deep
vells on the west side, it may be a factor in the possiHlity
of pollution,

A Yes, sir, I am sure it would be, I feel 2 lot

more confident there is no deep production over here, and that
i

the water is staying in the injection intervals,
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MR, SUVEVENS:  Thaok you, lie. Rawey,
. PORTER:  Does anyone else have any questioms
of Mr, Revaey!

CROBS EXAWMIRATION

BY M, FELUAUTIM:
9] Mr. Xawmey, in the answer fo Mr. Stevens, do you
feoe! th

rat the distance of ionrvopnerly cerented deep wells is

a wajor factor iu the contamianation?

A Yes, sir, T rure do, dMr, Kellabia, T very de-
finitely do.

Q Your recowrendation is that injection, unless we
come up with sorething else, injection should immediately
be curtailed or discontinued, and that would mean production
would also be discontinued in the area, would it not?

A I am afraid it would. It is a little hard to

dispose of water.

Q Do large volumes of water have to be disﬁosed
of? |

A Yes, sir.

Q In that connection, just by shutting down the

reservoir, that would be effective, and you would still leave

‘the pressure up and have no relief, isn't that correct?

— A I think that when you shut it in, Mr, Kellahin,
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I mean, my theory ==- as yod know, I am not & hydrologist =--
is that the wateyr la the higher zones would seek a level, and
that would continue to move cut until they have attained
sero pregsure,

Q Would it be a better approach to attempt o reduce
the pressures?

A Well, this could be done if vou continually were
injecting into a leak. You can injiect one spot and take
it out, and what essentially Skelly is doing there is
relieving the pressure, and probably where the water has
been broken through the base of the salt into the cavity
reducing pressure, and something is feeding down the line,
and the flow doesn't seem to be diminishing much,

MR. RELLAHIN: Thank you,sir.

BY MR, PORTER:

Q You referred to the volume of water being removed
on a daily basis,

A From there tc the LG, I meant the storage well,

MR. PORTER: Does anyone else have a question of

Mr, Ramey? '

CROSS_EXAMINATION
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BY MR, STUMHOFFER:

Q I am C, W, Stumho(fer of the Armor Oil Corporation,
and I just wanted to question you about something where you
made a statement in your testimony thaet before the days of
disposal of the Armor's well, I believe, you said 400 --

A (Interrupting) 200, I am sorry,

Q It should have been 490, it is about 200,

right?

A The last figure I had was 4,

Q Well, to go to the vacuum, when we were not dispos-
ing, I just thought I would like to mention that.

A Pressure is 1200 while you are disposing, and
when you're not disposing, it goesto zero.

Q Yes.

A That is interesting,

CROSS_EXAMINATION

BY MR, STAMETS:

Q Mr, Ramey, is there any indication that there were
water flows in the formation before these various projects
of disposal production were started?

A Somebody brought up yesterday that we had a little
discussion with some operators yesterday afterncon that

Texaco had encountered tremendous watef flow when drilling a
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vell down Section 16 of 2337, lowever, I checked the well
files, and I vaguely remember something to fhe effect that
back before I went to work for the Commission, I checked
the well files in ouvr oflice here, and I could find nothing
in any of the Texaco wells that indicated this, I do remem-
ber something along this line; perhaps somebody else has

some detinite information on it,

Q Apparently, when drilling the old Drinkard wells,

A No, not to my knowledge, and I should point out
that up here the Texas Pacific, in that area they encountered |
error in the salt section, and had at least two wells

blew out, This Number 4 well, where the water was breaking
through this well, it blew out several times when we were
drilling, We managed each time to blow the red bed, and it
would cave in, and they were planning to get 564 feet of
casing into tb2 hole, and they cemented 100G sacks of cement,
and when I checked the top of the cement, they only had 100~
foot fill up or it, so we have gnt a tremendous cavity

cf some kind back in there, and this has been indicated

in this other well, This weil of Sinciair's, Sinclair drilled
it to the cross section, and it also encountered air in the

salt section, They cet 958 feet, and thiz was 2900 feet and
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it was perforated with 1000 sacks of cement, and then they
came up and perforated at 950 feet and squeezed 2570 sacks
of cement into that perforaticn, and before they could com=~
plete the casing, it ccllapsed at 2160, so therc is some~
thing in that arxea, But it was an error in this case, and
there have been occasions where the water has been en-
countered in a salt section in this particular area, and

the only one 1s this rumored Texaco well,

Q It appears that these various water flows muct be
diminished and halted, and adequate repairs on a number of
them should be made.

A I would think so, There is, from what I have seen,
Texas Pacific is trying to - this No, & Boyd, and

from Armor attempfing to squeeze off this Sitgo State and

pump cement ia, and it just flows down the river.

Q Some of these injection pressures, the maximum
presaures of 2300 pounds, what depth are they injecting into?

A You are looking at the interval 34 to 3700,

Q Would you make the bottom pressure something like
5000 pounds? I may be a little high on that.

A It is probably another 1400 pounds, so you are
! looking at about 3700 pounds less 46, Whatever that would

be, it is not excessive at that depth, It looks pretty
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excessive Lo ue,

N it is vnot as such above what you would expect as
vou get iadication {row this Skelly well of 1700 pounds, but
1200 feet,

A Right, yes. It is 3700 pounds at 3700 feet, and
it is probably sater at 1700 pounds than at 1200 feet.

Q Do you think you wight accompiish any pressure
relief in these reservoirs by producing them and reinjecting
only the produced water ~- say =< selectively in the project?

A That would be a possibility.

Q Ferbaps if you stayed away from the east side of
the area, however, that may be a factor in staying away
from the dry holes, away trom the edges where there may
be some deeper wells, until these wells are repaired,
if they are repaired.

MR, KELILAHIN: Thank you,
MR, PORTER: Are there any cther questions of
Mr. Ramey?

The witness may be excused.
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(Witvnaess sworn,)
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witness, taviug been (irst duly sworn, was
examined and testifled as follows:

DIRECT EXAMINATION

BY MR, CARR:

Q Would you state your name for the record, please?

A Dan Nuttex.

Q By whom are you employed ard how long have you
been employed in this position?

A New Mexico 0il Conservation Commission, Chief
Engineer, approximately 17 years.

Q Mr. Nutter, as Chief Engineer of the Commission
have yo. been called upon to testiry as an expert
petrolcur engineer before the Commisgion and in the
District Court?

A Yes, sir, I have.

Q Are you familliar with the subject matter of
Cage 53777

A Yes, I am.

MR, CARR: I tender Mr. Nuttexr as an expert
petroleum engineer.

MR, PORTER: Mr. Nutter‘s qualifications are
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acceatable.
BY MR, CARK:

0 Mr., Nutter, would vou explain the data you have
on the rate cof i1ujection in the various water-{lood
projects and disposal welle and indicate how this darsg
relates to the rate of productiocin from the poels involved?

A Yes, I will. First we bhave nrevious testimony
that says there axe three water-disposal projects in
the axea; nresumably there is no production from those

water -disposal projects, so everyvthing that goes in is
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in the reservoir or iu a res . The
projects that are operatiug in the area, though, which is
under consideration, I have August production and injec-
ion figures hiere which T would like to testify to.

The Anadarkou Langlie-Mattix Penrose Sand Unit in the
month ot August, 1974, produced 55,937 barrels of

oil, 264,172 barrels of watexr, and 22,341 mef of gas.

This gives us a itotal fluid nraduced. or liquids produced,
of 310,109 barrels of oil and water and the 22,341 mcf

of gas. Against this was injected 601,965 barrels of
water. Now, I don't have a conversion figure at hand

and 1 have noct converted this gas produced into barrels

of reserveir space, however, 22,341 mcf of zas is not
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poing to ccoupy a great deal ol resexvolx space when we

cons idex that injection _cossures being as high as they

Inde

v prossure is rather high,

because the Anudcarko Proiect, as Mr., Ramey testiiled, is
3¢ Yy ’

injecting at a maximum pressuxrc of 2300. This plus the

hydrostatic head is going to give you a fairly high

reservolir pressure in thoere and the 22,341 wef nf gaa
converted to barrels at that pressure is almost negli-
gible. So, we have an injection-production ratio of 1.9
to 1 in this particular floed. 1In other words, almost
twice as much is going in as is coming out.

The Petro-Lewis £lood, in the month of August,
produced 14,531 barrels of oil, 115,351 barrels of water,

SIS P
29,982 barrels.

w’

for

kh
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Mmoo
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a total liguid osro
was accompanied by 27,2580 mcf of gas. The liquid ratio

again, without converting the gas into barreis, would be

]

-- there was injected 152,838 barrels cf water, sc the
liquid injection-production-ratio is 1.2 to 1, which is
just a little wmore than 1 tu 1, of course.
The Skelly Penrose "A' Unit, in the moninh of
August, produced 41,567 barrels cf oil, 115,354 barrels
of water for a total liquid production of 157,421 barrels.
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This was accompaniod by &
anount,  Tnjecticon totaled 272 789 harrcls of water,

The ratio of injected fluide tn nrocduced liquids is

1.7 to 1 in this project.
The Penrose "3" Unit operated by Skelly in the

month of August bed 7174 berrels of oil produced, 96,398

-

barrels of watcr pioduced for a total liquid producticn

[}

| £ 163,572, This was accompanied by 2607 mcf of gas.
There were 167,829 barrels of water injected in the pro- |
ject. The injection ratio of liquids to liquids is

1.6 barrels of iiquid injected to 1 barrei of liquid

produced.

C_

Now, it appears that each of these floods, T

— .

with the possible exception of the Petro-Lewis,is far

exceeding the amount of withdrawals 1f we consider the
amount of injection taking place, After {ill-up is
achieved on a water-{floed there {s no rz2al necessity

for exceeding the rate of praduction .y the Injection

ate, OI corrce, prior to iiil-up yri: oo pave Lo because

, witheut in

pressure, the liquids have toc go somewiscs. Thie may be

the nroblem that we've zot here.

i '
) i 1 m ity
5
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MR,
Witness,

MR.
Mr. Nutter?

M,

vour client -

to present te

all the witve

CASE 5377
)
Lrose

1

i
P"lgl ~ \‘ e

SARR: T have no further questions ~f this

PORTER:  Does anyone have any questicens of
T Withess may be excused,

Kellahin, do you have some testimony that

RELIANUIN:  (TIaterrupting) My. Porter, we
eggad that I would like sworn.

PORTER: Do we havs anyone else that desires
stimony in this Case? 1f we do, let's have

ezzes sgrand nnd bz szworn at this rime.

called as a witnsss, having been first duly sworn, was
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0 Where arve vaon located?

A I tive in Hobbs,

0] Have vou ever testified bafore the 0il Conser-
vation Commission?

A Mo, T have not,

Q For the benefit of the Commission would you
briefly outline your education and exnerience as an

engineex?

A Yes. I have a BS in Petroleum Engineering from
the University of Oklahoma; I wcrked --

Q (Interrupting) When was that?

A 1954, 1 worked for three years with Gulf 0il

Corporation and the last 17 years with Ambassador 011
and its subsequent owner, Anadarko Production Company.

Q Have you been working during all this period as
an engineer?

A Yes,

Q Working with Ambassador, did you have anything
to do with the institution of what is now known as the
Anadarko Penrose Sand Unit Waterflood Project?

A Yes, I have worked on that project for the last

13 years.

Q And you are familiar with the wells in the
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project and the injection thar has been made in 1it?
A Yes,
S D i e e
A Yesg, 1 am,
MR, KELLAHIN: Are the Witness' qualifications
acceptable?
MR, PORTER: Yes, they are.
BY MR, KELLAHIN:
Q Mr. Nelson, referring to what is marked as
Anadarko's Exhibit No. I,
(Whereupon, Anadarko's
Exhibit No., 1 is marked for
identification.)
Q {Continuing) Would you ideatify tunat Exhibit
and discuss the information thaf is shown on it?
A Yes. This Exhibit shows the Anadarko
Larglie~Mattix Penrose Sand Unit and further it shows
other leases in the area outside of the Langlie-Mattix

Unit which is operatec by Anadarko.

Q Are those the areas colored in yeliow?

A Yes.

Q What is the significance of the red outline?
A The red outline is the area being considered

THE NYE REPORTING SERVICE
STATE-WIDE DEPOSITION NOTARIES
225 JOHNSON STREET
SANTA FE, NEW MEXICO 87501
TEL. (505) 982-0386




NELSON-2IRECT CASE 5377
§, Neg

Page. M 80080

in this hearing,

ml. o i S, RPN SR S 4N 2 - _.; - - & _ oA
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en this particular hearing?

A Yes, that i:u caorrect,

Q Now, you heard the testimony thie morning that
Anadarko was asked to make a survey of all thei:
injection wells. Has thiz been done?

A The job masu't been completed. We received
directions from the 0il Commission in July of this yeax
to commence in injection profiles to include temperature
surveys and radio active tracers on all injection wells
operat.ed by Anadarko, 1 might state that there are 49
injection wells in the Langlie-Mattix Unit, there are
two injection wells outside of the Unit on leases op-
erated by Anadarko. To date we have completed 31 of the
surveys; we have, as Mr. Ramey pointed out, it has
been progressing rather slowly and I will try to point
out some of the reasons for that, We have completed
31 of the surveys with no indication of problems.

Let me digress just a minute and say that the purpose
of these surveys was to try to show that there wes or
there was not fluid movement out of zone, out of the
Queen's section, around the casing shoe vertically imto

THE NYE REPORTING SERVICE
STATE-WIDE DEPOSITION NOTARIES
225 JOHNSON STREET
SANTA FE, NEW MEXICO 87501
TEL. {S05) 982- 0336




CASE 5377
NELSON=-DIRECT Page .
AL i_';..g ‘

the other zones. We have completed 31 of the surveys
with ail in good order. We have six of the wells that
are ready to survey as soon as the surveying company can
get to those. Ve have four wells that we'll have to
pull the tubling on %o move tubing obstructions. There
are nine wells that we have {ill-up in the open hole
gectiou and this must be cleancd out,

Now, part of the delay in completing this work
has been in the cases where work had to be performed
i =ither to remove tubing obstructions or to clean out the

wells, When you start to go into a well to pull the

tubing, it generally takes one to two weeks to bleed

the pressure down sufficiently that a pulling unit can
move in and pull the tubing. Then, equipment has been

a problem toc. Puliing units just haven't been avail-
able. We've had anywhere from one tc three units working
on this project and we would have had more except they
just were not available. Then I would like tov mention

on one of the wells, the only well on which we found a
problem wag the Langlie=Matiix 4~-3, which is located

in Section 22, Unit F. This survey did indicate a leak

around the casing shoe. That leak has been repaired

and it has been resurveyed «.uu the second survey was
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satisfactory, Toils is the only well in all of the 31

wells that has shown any problem, any indication, that they
could be contributing to the problem, Now, we did find
a casing leak in 13~B~2 and 35-2,

Q Would you locate those wells, please?

A All right, 13-B-2 is located in Section 27,
Township 22, Range 37, in Unit B. 35-2 is located in
Unit H in Section 33, sawe township and range. The
casing leak in 13-B-2 was at a depth of 2480 feet. This
leak was coming back intoc the casing, was a result of the
problem, not contributing to the problem., It has besen
squeezed and repaired, We currently aré working on
= the 35-2,

The only other welil that indicsted any problem

on the survey was Well No. 7-3 located in Section 21,
Unit B, same township and range. This well indicated a
water flow between the surface casing and production
casing from a depth of about 1350. This has been
icemented c¢ff and the water flow has been stopped.
Q Was this water flow occasioned by the 7-3 well or

is it a result of water coming into that formation from

elsewhere?

A No, the survey on 7-3 indicated there was no
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problem witl the casiay shoe on that well., The water
that was being fnjected was pgoing into the correct
formation; as far as the survey was concerned it was
staying In that fovmation.

Q What do you think was the cause of the water
flow?

A The water flow kad to be coming from the zone
that was pressured out by some other source,

Q Now, did you find any temperature anomalies
in connection with your survey?

A Yes. We found several wells that indicated
temperature anomalies, These ranged from about 290C

feet up generally to about 2300 feet.

Q What s the significance cf the temperature
anomaly?
A The temperature snomaly indicated that there was

a fluid movement outside of the wellbore that changed
the temperature gradient different from what it normally
should have been,

Q That has no significance in connection with the
cementing job on that particular well, does it?

A That is correct., The fluid could be placed into

that particular zone at some other point; it definitely
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was not from the wells where the anomaly occurred.

Q You made reference to an area of about 2600
feet and ] believe Mr, Ramey gave some testimony about
the watex enteriog this level at 2600 feet, 1In your
opinion is that a continuous zone across the area in-
volved here?

A Just from these temperature anomaly that we have
noted here it doesn't seem like 1t is a blanket zone,
It cccurs in toward the bottom of the zone, say at 2900
feet in some wells and others up as high as 2300 feet.

Q New, you heard Mr., Ramey's testimony that in
his opinion a major source of tne problem is improper
cementing jobs on these deep wells iIn the area. Do you
agree with that testimony?

A Yes, I definitely do,

Q Do you recommend to the Commission that some
action be taken to assure that these wells are properly
cemented?

A Yea. I think this fs the only way we can cure
the problem,

Q Now, would shutting in the fl-od in any way
solve the problem; shutting in all injection?

A No. Shutting in all injection will not solve
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the problem, It may stop the recharging of the zone,
but the potential is still there; if there is any in-
jection cver into any of these zones from the San Andres
up, the potential for flooding problems is 3till there
unless deep wells are correctly cemented.

Q But just shutting in the injection wells,
wopld that in any way reduce the pressures in the forma-

- o
roaonannaohio
reascnaie T

-
L l=N4
3 -

A In a short time, no. There needs to be some
fluid withdrawals in order to reduce that fluid, that
pressure,

G Now, you heard Mr. Nutter's testimony in regard
to the injection ratios in connection with this area,
and there was some mention made of just injecting pro-
duced waters. What would be the effect of following
that reccmmendation?

A The effect of just reinjecting the produced water
would be finally a reduced pressure in all of these zones
from the Queen up through the top-most zone to the salt,
but at the same time there is going to be a drastic drop
in oil production.

Q In your opinion would that productivity of the
water flood ever be recovered?
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A From expevrience , zones iu floods where there has
beern an interruption of injection or production, the
production rate or oil never returns to the trend that had
already becn established, That is, it doesn't return
to the decline curve at the same rate as you shut it in

at. It usually returns to the decline curve where it would

he axtranolated to in time,

Q That would result in a4 losc of oil that would
otherwise be recovered?

A Yes, that's right,

Q In you oplnion, if you just reinjected produced
water, would thke decline in pressure be rapid?

A Fairly rapid; your production rate is going to
fall very sharply without additional water,

Q Have you had any experience in the reduction in
your production rate as a result of ghutting in injec-
tion wells?

A Yes, we have. Since we started this work in
August, as Mr, Ramey testi:.led, our Injection rate is
averaging about 21,500 barrels in August, Our rates are
now down to about 17,500 barrels per day and that
reduction is due to the work that we're having to do in

order to run the surveys. During this same pericd of
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time our oll producition has dropped approximately 125 to
150 barrels per day.

Q Do you attribute that to closing in the injection
wells for testing?

A Yes, L think it is a reflection of reduced
injection rates,

Q And you would expect a comparable reduction ip
production if you merely reinject produced water, is that
correct?

A Yes, that's correct.

MR, TRUJILLO: Excuse me, what was that reduc-
tion drxop thet you just mentioned?

MR, NELSON: The production drop on the oil?

MR. TRUJILLO: Yes.

MR, NELSON: Approximately 125 to 150 barrels
per day of oil.

MR, TRUJILLO: Okay. Thank you.
BY MR. KELLAHRIN:

Q Now, you heard the testimony in regaxd to your
injection pressures and it was stated your maximum
pressure was 2300 pounds. Do you have any comment on

that?

A Yes. I feel like maybe tuer:> was a typographical
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error in preparing the C-115 because our water-injection

plant pressure is only 2200 pounds.

0 So you coulén't achieve & 230C-pound pressure?
A No. We couldn't uchieve 2 2300-pound pressure.
Q What is your injection pressure at the present

time, do you know?
A The pressure ranges in October from 1100 pnunds
to 2150 with -- I'll start to give an average pressure

of 1525 but that's really not very meaningful.

Q It varies from one well to another, is that
correct?

A Yes, it does,

Q Would you be adverse to putting your major

injection over on the west side as oprosed to the east
side as a temporary measure?

2 No. This would seem to be a reasonable approach
since most of the deepexr wells and the plugged wells
are aleng the east of the Langlie-Mattix Unit.

0 You did re-enter this Willingham Well, the T. O.
May Well No. 1, did you not?

A Yes, we have, Rathexr, we are in the process of
re-entering that, and I might give the Commission a little
bit more information than what Mr. Ramey has: This
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morning we were at 4210 cleaning out this well, We went
in and we encountered the top of 8-5/8 casing where

the well cecoxds says it «hould be at 1904, In order

to hold the red bed back, we had to set 260 feet of
10-3/4 casing and then finally a string of 7 inch was
tied into the 8-5/8 at 1904. There is a reported plug
of 20 sacks at 2000 feet but we didn't find it; it
wasn't there, As I sald, this morning we were at 4210,
which puts us down in the San Andres ¥ormation, We
expected to get a tremendous waterfiow., I really
believe that plug was there because 1 expected to

get an immediste waterflow when we penetrated that plug,
but the plug wasn't there. We were actually loosing
fluid; the fluid is actually going down the hole and
evidentally into the San Andres Formation.

Q You didn't encounter any waterflow at any level
in that well, is that correct?

A We had a waterflow that lasted for something
lecs than an hour and then it has been on a vacuum
ever since that time. We have been having to supply
make-up water in order to keep that aund clean it out,

Q You said you didn't find the plug. Anadarko

didn't drill that well, did they?
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A o, they did not,

Q And they didn't plug it oxiginslly did they?

A No, they did not,

Q You have taken on the job of pld-.ing it at the
Commission's request?

A That 1s correct.

Q Now, there has been some indication that the re-
duction in reservoir pressure is required here., Do you
agree with that?

A Yes. I think that probably we are going to have
to reduce pressure in order to allow the deeper wells to
be properly cemented.

Q Would that be just an area problem arcund the
well whexe the cement job is being attempted?

A I think this could be accomplishec by just
closing in or reducing the rate immediately surrounding
the well to be worked ou.

Q But as a measure to show the wells have been
cemented, do you have any recommendations as tc injection
rates or any other actiun that couid be taken to reduce
reservolr pressures? What would you propose?

A If I understand your question correctly, your
question is: How would we go about reducing the --
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Q (Interrupting) What would Avadarko recommend
as to future injection rates?
A We would like to recommend that future injection

rates be limited to resexrvoir voidage. This way we are
just putting back what we are taking out of the reser-
voir and this would be dissipating the reservoir
pressure at basically the same rate as if we closed the
reservoixr in.

G In other words, it would have the same effect
as Mr, Ramey's recommendation?

A Yes, this is true, but it would have the advan-
tage that it would continue to allow us to produce some
of the oil during that period of time,

Q would _haf result in a reduction over a pericd
of time in the reservoir pressures?

A Yes, it will, because as Mr. Nutter pointed out,
our injection rate had been varying from 1.8 to 1.9
barrels per barrel of withdrawal. When we start
limiting our injection just to the reservoir voidage

e're going to be from month to month increasing the

:

-

njection, thereiore the pressure will decline.

FJ.

mount of

—

%

(i

Q Qver a period of time the volume of fluid in-

jection will be reduced, is that right?
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A That's right.
Q Below the initial rate of r:placement, is that
right?
A That's right,
Q Do you have anythiny else, Mr, Nelson?
A No, I don't believe so,

Q Was Exhibit No., 1 prepared by you or under your
supervisicn and direction?
A It was prepared under my direction.

MR, KELLAHIN: 1 would like to offer Exhibit No.

MR. PORTER: With no objection Exhibit No., 1 will
be admitted.
(Whereupon, Anadarko's Exhibit
No. 1 was admitted into evidence.)

CROSS_EXAMINATION

BY MR, PORTER:

Q Mr. Nelson, are you suggesting that what you
are recommending here,as far as reducing the pressure,
would offer a better permanent solution to this thing

than complete shut-in?

A I think that it would, Mr. Porter, because com~-

plete shut-in is going to mean that production has to
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cease during the time that all injection is stopped.
we will achieve reduced bottomhole pressures and at the
same time -- we will achieve reduced bottomhole pressures
by our proposals and this will slliow the deeper operators
to complete their recermenting jobs. At the same time
we will be able to produce some of the ©il we weoculd cther-
wise not be able to precduce.

¢ Do you feel that they c¢an come nearer completing
their repair jobs on the deeper wells undex your
recommendations than could a complete shut-in?

A I don't think that it would be a better situation
from £heir point of view, no, but I just don't believe
that we have to go to that extreme in order to achieve
the cement job. I might point out that Armor has had
some very bad experience with this trying to cement
in the waterflow, but we have also had cne case where
we had casing failure on our Metex Supply 2 No. 1 which
is located in Unit B of Section 35, 22, 37, that required

a casing repair, a cement squeeze, and we had some

0

trouble but it was achieved.

Q I see.

A So, I don't feel that we have to reduce this
reservoixr pressure just to -- the original reserxrvoir
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deeper wells,

Q But vou feel that any reduction in nressure here
will interfere with oltimate production of ofl?

A Yell, when you say any that becomes -~ could be
very small, bur if we reduce the rate down to just
reinjected produced fluids, then it will result {n
lower ultimate recovery.

Q Some loss of oil?

A Right.

Q Thank you.

MK, PORTKR: Does anybody have any questions of
Mr. Nelson? Mr. Nutter?

CROSS EXAMINATION

BY N3, NUTTER:

Q  Mr. NWelson, do you hava any idea what your
average injectiou pressure would have to be in order to
reinject produced fluids?

A No. I might add that we are already reducing --
we already several days ago started reducing -- the
injection pressures and injection rates on these wells
as we complete the injection profiles. We have many

wells that are wnot going to take a significant amount
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01 water « 1700 sounag wellbead pressuce., This will
vary from well to wcll,
MK, NUTTER: Thaonk you,
MR, POKTEK: My, stamnts,
GRUSS EXAMINATLON
BY MR. STAMETS:
Q Mr., Nclson, is there anything else that Anadarko

could do to reduce the pressure in these other pressure
zones, I'm not talking about the reservoir zonz2s but
these stray sands up and down the hole in the sal? zections
which are pressured up now?

A Well, short of relief wells I don't know of any-
thing that Anadarko could do to reduce the pressure,

Q Is a relief well a reasonable possibility?

A I don't really believe that it is a necessary
step at this time. I believe that the pressure and the
fluid flow will decrease fairly rapidly and that within
a short period of time the cement job can be completed.

Q Short period of time; how short is a short peried
of time?

A 60, 90 days.

Q You testified that you had experienced a dgcline

in o0il production of 125, 150 barrels per day; what
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periods of time are vou talkine about there?

A That is from the first of August through
October,

Q) Had this Flood stabilized on production before
this =~ me or was 1t declining?

A [t had been [{airly stable, between 1800 and 1900
barrels per day, for the last several months,

Q How about 19737 Uas this {lood producing more
oil at the beginning of the year than the end?

A Yes, it was.

G 50 1973 had experienced a decline?

A That's right,

Q Is it possible that this decline you experienced
here is just a natural decline in the productivity of
the flood rather than altogether due to the decline in
injection?

A Well, the decline charts indicate that it is
a faster decline now than it was earlier.

Q The Wellingham ve-entry, you say that you had

a little waterflow early. At what depth did you have the

watexrflow?
A I'm sorry, but I can't answer that. I don't
know.
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0 Do you know if it was in the Queen Formation?
A No, I'm sorrvy, 1 didn't ask that question so 1
don't have the auswer, 9f course, it would be hard to

say anyway because we bave found no competent plugs
anywhere io that formation <u everything from 2800 feet
down 1is communicated together, which would include
most of the Seven Rivers, Queen, and all deeper formations

Q You limited your injection to reservoir voidage;
do you have any idea what that figure would be currently,
what your injection volume would be?

A That would be in the range from 10 to 11
thousand barrels cf injection per day.

Q It would be roughly 1to 1: for every barrel
of fluid produced you put in anothner barrel of fluid?

A Roughly that, a fittle more than that,

Q If you were to reinje~t only the produced
water that would reduce that ratic to a little less than
1 to 17

A Yes, and it would bz a real fast decline; it's
my opinion.

Q Referring back to Mr. Nutter's figurea for
August, it would appear as though one-sixth of the
voldage would be 0il so you would be able to put back
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ftive-gixths ol the voidage.
A Where you just reinjected produced water, is
that what you're saying?
g Right.
A This snould be coxrect.
MR, STAMETS: That's all.
MR. PORTER: Does anyone else have a question of
the Witness? Mr., Trujillo?

CROSS EXAMINATION

BY MR, TRUJILLO:

Q Mr. Nelson, how many of these deep wells are
you required to cewment? Do you have any idea how many
that would be?

A Well, that's kind of a loaded question.

Q What I'm really trying to find out is how long,
Mr. Nelson, how long you would take to do the recemei.:ing
that is required, that is the cementing that's required
on these deep w+ 187 1'm trying to get an idea how long

you would have to operate under these reduced pressures.

A Reduced rate?
Q Right.
A it's at least probably going to take in excess

of 3 months, and part of that is going to be because of
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equioment frouble, Nquipment just will not be available
for that much additicnal work in the area. There's
going to be several of these wells that are either
within the unit arca or one location removed from injection}
approximately 15 to 20 wells are goiag to have to be re-
cemented in that area., Now if you expeznd the area out
there's going to be more than that, but T think all of
us would agree that the immediate concern is the wells
closest to the injection,

MR, TRUJILLO: Thank you.

MK, PORTER: Mr. Ramey, did you have any questionsf

MR. RAMEY: Yes,

CROSS EXAMINATINN

BY MR, RAMEY:

Q Mr. Nelson, ycu know it has been common prac-
tice when an operator finds a flow of water down there
in betwe=2n casing strings that he just puts a
squeeze on it., 1Is this going to offer any problem, to
go in and try to shut off water lower down in these
wells where rthe top has been filled with cement?

A Well, to begin with I don't agree with that

way of squeezing a well for selving the waterflow and

to my knowledge, none of our problems have been handled
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that way, but to ausver your question, 7t will make the
probles move difficult. That would probably involve
perforating, squeezing, resurveying and seeing if your
cement 1s where it belongs. If you did not have that
cement cap you could just circulive -- hopefully you
could circulate -- cement to the surface and you would
be in good shape.

Q what about dry holes that have to nffset these
units by one or twc locatimns?

A I think that a chgck should bte made of the
record to see what the record says’comparing the plugging
operation., A little bit of experience may have to be
applied to that to decide whether that hole has to be
re-entered ox if it may have adequately been plugged.

MR, NUTTER: 1Is that the experience you get
from the Willingham?

MR, MELSON: Yes. 1'd say if we had another
Willingham well in the area we would probably take a look
at it.

MK. PORTER: Any further questions of Mr. Nelson?

REDIRECT EXAMINATION

BY MR, KELLAHIN:

Q Mr. Nelson, in the question asked by Mr., Porter
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he agrked 1f ouvr proposal would reduce pressures eacugh
and waterflow cnovpgh to perait the cementing of these

wells, Would you yecommend that off-set ivjection

wells perhaps be chut in while cenenting was being done?

A Yes, sir, The question was: VYould it be
advisable to reduce injection or shut in the injection

of f-getting dcop wells that necded to be recemented,

In some cases thers are deep wells that are inadequately

cemented on the same 40-acre location as an injection
well, 1In this case I think that it is imperative that
that injection well be shut in. It might even be
necessary that additional wells off-setting that one
location be shut in,.

Q Now, in connection with reduciung injection
pressures and vclumes, should that be done on any
injection well prior to completion of the objectivity

profile survey?

A We feel that it should not be.
G Fexr what reason?
A Wwe would like to continue to perform all of

these profiles at the pressure and rate that they have
been operating under for the last several months or

years, and then after that profile has been completed,
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at that time reduce the rate,.
Q Is that what you have done on the wells on which
you have run the profiles?
A Yes, this is what we have done already.

MR. KELLAHIN: That's ali I have.
MR. PORTER: Does anyone else have a question?
Mr. Ranecy.

RECROSS EXAMINATION

BY MR. PAMEY:

G Mr. Nelson, go back say to the plug well, and
say for example that Intercoast and J. C. Clower Well
that Mr. Sims converted to a water well or something,
where the Commission file shows three strings of pipe from
the well and then it just shows i% plugged and abandoned
and we have no information as to how the well was
plugged. What would be your suggestion? We don'‘t
know whether it was plugged adequately cr plugged at all,
whether pipe was pulled, and I think our records show
10-3/4 pipe at the surface, the well now has like 9-1/2
at the surface. MNothing seems to add up on the well.

A Personally, I think that well, the only way that
you can ever satisfy yourself that it is plugged properly
is to at least re-enter it and determi that there are
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plugs somewhere because you don't have records to indicate

that there are any plugs; you don't have any records at all

on the plugging operations. But, if it is just ignored
then we could be facing a situation just like we are
on this T. 0. May well, making no plugs there.

MR. RAMEY: Perhaps Mr. Sims could enlighten
us on this well, Do you have any information on that,
Mr. Sims?

MR. SIMS: It was supposed to have been plugged
back above the salt and the people that shot the casing
in two before the salt and I don't know what depth now,
even at the time; it has been years since it was drilled
and they gave it to us that way, and they were
supposed tc come back tc second water, which was some-
where around 4 or 5 hundred feet, and that was where we
were supposed to get the water from. It doesn't produce
water frém shallow water, the 60-to-70-foot water, but
that's as far as I know about it. Clower, he did all the
work himself, and gave it to us as a water well. But as
far as if it was plugged, I don't know.

MR. PORTER: Tf no one has any further questions
of Mrx. Nelson, he may be excused.

MR. KELLAHIN: I call Mr. Kernaghan.
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(Witnesr yueviously swoen,)

DAR KERNAGIAN

called as o witness, having been Fivst duly sworn, was
examined aud teastificd as follows:

DIRECT EXAMINAT ION

BY MR, KELLAWIN:

Q Would you state vour unama, please?
A My name is Dan Kernaghan.

Q By whom are you employad and in what position,
Mr. Kernaghan? |

A By Anadarko Production Company as Divisicn
Evaluation Engineer.

Q How long have vou worked foxr Anadarko?

A 3 years,

Q In connaction with your work at Anadarko does
the Langlie-Mattix Sand Unit come under your jurisdiction?

A Yes, it does,

Q Have you testified before the 011 famanse-efon

Commission and made your qualifications a matter of

record?
A Yes, 1 have.
MR, KELLAHIN: Are the Witness' qualifications
acceptable? |

THE NYE REPORTING SERVICE
STATE.WIDE DEPOSITION NOTARIES
225 JOHNSON STREET
SANTA FE, NEW MEXICO 87501
TEL. (505) 982-0386

g .




Y

I

KERNAGHAN-DIRECT aNCEO5377

MR, POXTER:  Yes, aoi, they e,
BY MR, KELFAYIN:

Q Mr, Kewvaghan, bave you wade any study of the

regzexves on thc Anadarko project?

A Yes, U have,
Q ¥hat have you arrived at on that?
A Well, the reserves, basad oa continued operations

from Anadarkc-vperated leases within the area of this

hearing, are approximately 1,900,000 barrels as of 1/1/75.
Q Now you heard some questions in regard to

reducing injection rates to produced water. Would that

have any adverse effect on the ultimate recovery in this

fiood?

A Yes, sir, it would.

Q £ so, what would the effect be, in your
opinict'- |

A The effect would be substantiai. I den't have

any exact figures on it at this time. It would be very
difficult to determine the exact extent of it at this
time but I fecl that the loss would be substantial.

Q Now, if all injection were stopped, what would
be the effect upon this raservoir?

A If all injection were stopped and we cculd still
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produce the welle, supposing that a reasonable source,

a reasonable method of disposiny of the water could be
found, we stand to lose about a million and a half barrels.
Q And i youw can't find a nlace to dispése of the

water where --
A {(Interrupting) We stand to lose the whole

million nine,

Py

Q You can't produce thic without some disposal
system, is that correct?

A That's correct.

Q And at least at present you can put the produced
water back in?

A That's correct.

Q Now., do you have any recommendations tc relate
to the Commissina as to what should be done in connection
with this problem of waterflows and various zones in this
area?

A Yes, 1L do. 1 would iile to make the following
recommendations: That we be allcwed to continue current
injection profiles and require similar surveys on all
injection and disposal wells within the area under con-
sideration; that the Commission require individual
operators to conduct surveys oi the bradenhead pressure
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of all welilsn wiitlhiin tois avea and Lo collect fluid
gamples from these wells) fvowm those wells in which the
bradenhead f£1lov 3 detectea, some ob them will .ave

pressure sud still nol be capable of flow, and that

the Ccmmission should require that Kule
Rules and Regulations of the Mew Mexico

Commission e complied with immediately

under consideration -- this rule applies

107 tox the
0il Conservation
within the area

to the cementing

of wells and the protection of all zones below the salt;
that the water-ilood projecis within this area be requirxed
to reduce injecticns to no more than reservoir voidage

for a period of 90 days,and that the (ommission should
appoint an industry committee, chaired by Mr. Ramey,

to study all avallable information, including the results
of the above steps, and to report their progress to the
Commiasion within 90 days.

Several ¢f the questions aimed at Mr, Nelscn
would nopefully be answered by such a committee; the
extent of the plugging necessary, the extenﬁ of the
cemen’ing. That's all,

MR, KELLAHIN: That's all 1 have of this Witness.

MR. PORTER: Anybody have any questions of the
Witness? He may be excused.
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MR, KiELLAHIN: That completes our presentation,
Mr, Porter, thank you.
MK, PORTER: Who would like to 0 on next?
‘MR, BLODGET: 1 will.
MR, PORTER: Fine,
(Witness previously sworn.)

0.V. STUCKEY

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

DIKECT EXAMINATION

BY MR, BLODGET:
Q Please state your name, your occupatior, and
by whom are you employed?
A 0.V. Stuckey, I'm employed by Skelly 0il
Company as a Technical Specialist 1 Engineer, in Midland
Texas.
Q Ave you familiar with the area and metters
pertalning to the ceise that is now before the Commission?
A Yes, I am,
Q Have you testified before this Commission prior

to this time and your quailifications been accepted?

MR, RLODGET: We move the qualifications of --
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MR, TORTER: {Inteyrustling)  The Commission con-

sidexs the Witness qualified.

Q Mr. Stuckey, i haud you an instrument which has
been marked as Exiibii No, A, Skelly Cil Company. Would
vou identifv thet iunstrument ana discuss hriefly what

it shows?

A This plat is a portion of 3 current land map

2
12

d by Midland Map Company showing updated data on
well locations and lease ownership. The 36-section
area covered by this hearing is outlined im red. Skelly

operated leases within this area are marked in yellow,

From this exhibit it can be seen that injection cperations

e

n couisists of waterflooding in the

]

Lo
As

ke

in the area in que

'«

e b 3
2

Sk2lly Penrose A" and 'B' Units, and disposal operations

Jrde

by Skelly's wmanufacturing department in Section 27

Township 22 South, Range 37 East. We will discuss each
of these operat.ons in move detail as we proceed. The

othey Skellv operated leases which are indicated on this

h
[la

piat have ao injection or disposal facilities ¢ hieir

own, but are served by the Agua operated Blinebry
Drinkard Sait Water Disposal System. The only exception

to this statement is the Ellien Sims "A'" Lease wnich is
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served for diasposid purpocce oy the Skelly Penxosce VA
Unit, Skellv-opervated velle which have developed casing
leaks du the 37002500 fost intevvals, or have developed
waterflows outeide the casing, or have encountered
waterflows <duric: Jdrilling operations, are circled in red
on this plat,

Q Mr. Stuckey, for purposes of the record, how long
have you been with Skelly and how long have you been
familiar with this particular area; worked in this area

of New Mc:

an

A I have been with Skelly approximately six-und-

a-half years, and I have worked in this area during that

entire period.
Q Were you involved in the two Skelly Units

when they were formed ian this area?

A I have worked on each of these units during the
entire period when they were placed under fluid in
this State.

Q Now, I call your attenticn to Skelly Penrose 'B"
Unit. Would vou give usg a little history of that parti-
cular unit?

A The Skelly Peaxose "B' Unit containing 63 wells
beqame effective July 1, 1965. Injection was started
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in August, lybo, into ecaght wells, aud was cxpanded aand
lease line agrecmeuts were ievelouped with offsetting opera=
tors. Tuis Unit was origiunally placed under f£lood on
inverted nine-spot patternsg, witv L-~spot modifications
along the lease linc, and this pattern was generxally
effective by July 1, 1967, Additional w:’ .8 were converted
to injection in September and Octobexr of 1970 to provide
a complete 5-gpot pattern for the unit area; except
for a localized gus cap area in the southwestern portion,
which was not decemed ifeasible to flood operations., Wells
No. 59 and 61 on the south edge of the unit were converted
to injection in January of 1974 for cooperative flooding
with offset wells to the gouth., This unit now containsz
26 active injection wells and 29 active producing wells,

Cumulative injection into the Skellf Penrose ‘'B"
Unit to Hovember the lst, 1974, was 20,309,307 barrels
of water. The average injection rate during October, 1974,
was 6,334 barrels at an average pressure of 1630 psi.

A maximum injection on any well within this unit Jduring
this month is wvoted at 2100 pounds.

Frem the start ¢f injection to date, injection
in chis unit hlas been moniftored by temperature logs and/
or selected injection profiles at irregular intervals
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due to differcat tine acciode of injaction fov rhe various
injection walls under sarvice in this unit, There have
bean no dndicaticny from any of this data fhat any

‘\

injections from *his unit bave sone oulside the unitized

intexrval. A1l suarvevs and tougerature logs indicate that
this water was confined to the unit interval. We have
perfnrxmed sowe remedial operations cn approximately 16
o

zatery within the un

152 - e a - .

Wi

welis in this vonit for controel o

tized intevval., This work was done primarily to attempt
to achieve better sweep ceificiency. We have only two
instances whore problems have been encountered with casing
in this unit, On %ell Wo. 32 in March, 1972, leaks in

the casing were located in the interval 226 to 426 feet,
These were squeezed off during the course of othex opera-
tions on the well, This well was drilled and completed

in October, 1957, and this tpe failure 1s not considered
unusual or unexpected for a well of this age. Well No.

53 has now developed a vaterfiow between the casing

string and the sucrface casing. Repairs to this well will
L« made as soon as a rig becomes available to perform this
work. This water problem with this well is not believed
due to injection from the Penrose 'B" Unit. It 1is con-
sidered highly probable that the source of the waterflow
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it thig well e the anrs o #he neavisue water flow which
had heen enconvicred in the Shelle Penroge "' Unit

voie docoiod T e 3kelly Penroge AV

\

Comulat fee o8 ppredestior Jros the Skelly Penrose
YBM Lot cpes cince v it e otion was b aRY 231 haryele

s et oas o Hovenber toe Yot Y7L 0 Boesonse {vom

tlood operatiene ou this usit hinve been yvelatively satis-

factory. Dailvy nrodvction vate incveased from 114 barrels
of otl ooy day in wida1955 1o a peak of 500 barrels of

0ii pexr day by toe beginniayg of 1309, Production rate
remained vcelefively stable ior the next two years at

this rate, and then started to decrease at the

T,
Vo,

beginaing of 1271 down o aporeximately 220 barrels of oil
per day by mid-1574. Recent stimulaticn operations on

5 wells in this ¢wit have increaged production to
approxiaarely 290 hareeis of oil per day at th
time. Estimates rewmaiving recoverable ¢il is 312,000
barrels for this anit undey orescent conditions and

injection par*ern. -

= G Gould voeu teii us anything about future
3 plans or rvecomnendations #hat vou would propose in this
‘ pavticular unit? :
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STUCKE Y =iasut
A Hoovanld pronnge to continae sonitorine oncra-

tiong of hradeaboad ar~rgaiyae and periodice surveys of

Tajeccioay et ha g ddioiatod by oy iormance data, to

.
H

nsare fhad condincaend of Toiested Tiuids is maintained
in this wolt oo,

vocoamnasa Fhar o saieotion L vhis unit be cone
Pinues,  Presoni sroducod coaren cate ie 3371 barrels of
water ovex day in Uctobaor of 1974, 2yoduction oF 280
harrels of oil per dav will Lave to be shut-in for lack
of disposatl {acilities 17 sznjection is interrupted or
terminated, since oroduced uatexr is presently being
recycled, Mauling oL this volume of water would not be
s economically fcasible,

Q How, vou mentioned Sketly Penrose AT Unit.
Would you give ug a little shovre history and status of
that narticular unit?

A Skellv Penvose "A'" Unit hecame effective May
che 1st, 1967, injection wag starved in September and

Notobow of 1937 dunte 24 injcction wells, Two additional

t since

el

walls were converied to injeaotion in this un

that date. iInjectinn facilitles were expanded ipn August,

i

1974, by installation of 2 Jourth pump at the injection
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A pilot waterflood was in opevation o Skelly's
H.O. Simsg Leasc within this unit aves oriory to unitiza-
tinn.,  Cacolative Inicctios dulo ihose tvo wells was
2,039,018 bayxreis pricy fo citective date of The unir,
Cumulative infeeotion sinece omitization jnto the valt area
was 19,410,572 barvels as o Novoeshoy the dst, 1974,
The daily dvevage Lnjocitiorn rate duxing Qotober, 1974,
was 9361 barrels at 1902 neli.  The maximum nressure is
approximately 2000 nouads within this vnit, The total

cumulative injection into the unit (v>a to date is

22,5349,39C barrels as of Yovember tf v, 1974,

This includes injection prior o Unit .. .,
This unit congisted of 50 wells on the effective

date in 19%67. 0Cut of thosa 60 wells, 11 wells were drilled
and completed after 1942, The remaining wells were drilled
and cowpleted in the time interval from 1936 tbrough 1942,
We recognized the fact that these wells had a potential

for congiderable problems with casing in all intervals,

and particularly within the upper 200 feet where the

exterior is subjected to coxrogion from the Santa Rosa
and upper water zones, We have diligently persued casing
checks on each of these ivdividuzl wells at any time we
had occasion to perforin onerations on these weils., 1In
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ant il now v Doee dosatesr aad noriormed remedial aperntion*
O Yoeare it i e he TN IAN AN Caot Farccreal o L1 welle,
Jeoveeo e Dast inde w0 he o coaadipnias problem and
will ool Teal TR e sesdiesine and elicelkine of tbese

werlls in ovacr o detect and reocdy cosing Jesks din thi

)

accons ovident, We are

~

i
z
-
\
<
’.l

\i{):l‘vi)' I
also Lavestipgaizing e desioning a ecarhodic protection
aystem o corbat eorcosion in this upper portion, In
addition, we bnve located and yepaired or are in the
process of repalring leaks or waterflowe behind the pipe
’ in the intervals Srom 1500 to 2500 in four wells in this
' unit area, These 4 leaks or uvaterflows have occurvred
3 |
within the past 18 mounths, From rhe start of injection
to date, we have run gelected injeaction profiles, tem=- l

rragaiar intervals., Following 2

e

perature logg ot

series oi injection nrofiles and temperature survevs in
late 1971 and eaxrly 1972 it was decided to initiate a pro-
gram of iustalling stub linevs iu scme of the open hole
wells which nhad been converted fo injection in order to
s

provide a better,more eifficient means for control of

[od

njected water. FEighteen Lliners were iustalled in injec-

ion welis in #hils unic in 972 and 1973, Injiection

[

{oade
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Lid evidence vhat we bove <dilizeatly atrenpted £o confine
wator o the astivaed iatores bl n fhile unfer{lood project.,
Cumtilative oill proaduction voom {ha unit gver since uniti-

: sy xn A 6 N ~ o L8 PSRN % (- L o
zation was 2,259,540 bacrels on Hovemboev the Ist, 1974,

The average daily nroducius varte duving Qctobexr, 1974,

was 1583 barrxels of oil. Recompletion of Well No, 62

as an infill well o May off L8973, and driiling and
complefion of 4 infill producerxs in 1974, has increased
production x»ate trom the wnit wrea, These infill producers
are now beiny evaluated, asddizional iafill dyiliing for
1975 may be recommended 1f resuvlts from this evaluation
are as favorable as they wow lock, and if industry
conditions aud price structure ave also favorable, Re-
cent gtimulation operations o2n 7 wells in this uanit have
also contributed to increasing and maintaining a maxioum
nroduction rate., Three additional astimulation jobs are

projacted f{or this unit for the immecdlate future and

2

additional wovis of thi-

o

nature iz undayr study, This unit
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has poteantial for increaged production rate if all other

conditions are favorable and injection {s allowed to con-
tinue. Estimated remaining recoverable oil is 1,715,000
barrels for this unit under present conditions and injec-
tion pattern.

The first evidence of waterflow in the Skelly

Penrose "A'" Unit Area was in May of 1973, when waterflow

wags encountered cutside the casing of unit Well No, 29
and then this was repaired, Then, waterflow was en-

countered in July of 1971, in drilling operations on the
Ellen Sims "A'" No. 1 Well, which was located immediately
northeast of this unit area. This well encountered ™
waterflow at approximately 2500 feet,

MR. PORTER: I believe your date there was July
of 1973, instead of 1971,

MR, STUCKEY: Yes.

A (Contisiuing) Then, in September of 1973, unit
Well No. 9 devélopod a leak at 2569 feet. However, when
the Ellen Sims "A'" No. 2 :1i, which is a north offset
to the No. 1, was drilled in February of 1974, no water-
flow was encountered in drilling operations on this well.
Then, in March of 1974, a waterflow developed outside

the ~asing in unit Well No, 47, and this was followed
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during the next month, April, 1974, by waterflows in\

unit Well No. 63, which was being drilled as an infill
well and uad waterflows at 2200 fcet and 2500 feet.

Well No. 64 was drilied in August ¢f 1974, and encountered

a waterflow at 2500 feet., Drilling operations on infill

wells, which was uuilt Wells 65 and 66 in NDctober of 1974,
encountered no waterflows ar alil. 4nd since that date

we have encountered waterflows in this unit in Wells No.

3 and No. 28. These wells presently have waterflows out-
side the casing and will be repaired as soon as equipment
can be located to perform this work, When we were request~
ed by the Hobbs office and the New Mexico 0il Conservation
Commission to perform necessary surveys 1n February, 1974,
in order to determine whether there was any injection water
leaving the unitized interval, we designed a survey program
for these wells which we considered as the best possible
method to determine any failure to confine water co the
unitized interval. This program was undertakeﬁ and‘complet4d
in March of 1974, covering 28 wells within the unit area. -
This included all of the wells which were active injeciczs
in thie unit at that time. Since that date we have com-

pleted 1 well in the south edge of the unit, which is

Well No. 59. Analysis of the data from the Iinjection
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profiles, temperature cecry, and Zé4-homxr temperature
suxveys on these wells indicated 3 wells which were not

confining injection to the unit interval. These wells

t

*,.sve since been repaired. In addition, there were 7 wells
which indicated chonnels within the unitizec interval, but

had no discernable channel above the unit interval. We

plon to work on these wells in the lmmediate future as
this work can be coordinated with a resexvoir study in

rr
F‘a
[eH
[of]
o
T
o

of the unit. It is our intention to confine
all injections te the unit interval, and also  to the de-

sired flooding interval within that unitized interval,

'-I-

where feasiblie.

Now, with the unit area, still in Penrose "“A" there

Commission has regues :ed be re-entered and re-plugged

to provide sufficient cement across the Penrose Sand inter-
val and intervals above which could be charged from strayed
water so that any movement within these wells would

be eliminated. We are preparing to embark upon this

work as scon as possible. These wells are the R. D. Sims

'™

et aL. "D" No. 2, and the Ellan

33

Fo. 6. The Sims

b
48]

"D" No. 2 Well is located in the southeast quarter of the
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northwest quarter of Section 3, and the Ellen Sims No. 6
is located in the northwest quarter of the southeast
quarter of Section 3, These are &lil located in Township
23 South, Range 37 East.

Q Would you give usz a short resume of future plans
and recommendations forxr this particular unit?

A We plan to monitox br pressures, re-plug
the 2 plugged and abandoned wells in the area, develop

cathodic protection installation for the wells in this unit

ction ir

for protection of casing strings in the upper intervals,
and periodically survey injection wells to verify that
injection is confined to desired intervals. We also plan
to perform all remedial work as requested by the Commission
or as indicated by requirements for prudent operations.

We recommend that injection in this unit be con-
tinued. Present production rates, water production
rates, is 3485 barrels of water per day, and that was
the October, 1974, figure. Production of 1588 barrels
of oil per day will have to be shut-in for lack of
disposal facilities 1f injection is interripted or
terminated, since produced water is being recycled in this
unit. Production from the Ellen Sims 'A'" Lease could be
maintained by hauling the 22 barrels of water per day
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to an area outside the unit in question,

Q Do you plan any studies or anything like that?

A We also plan to participate 3in any study or
investigation into waterflows or contamination problems
in this area in question. We would cooperate to the
fullest in the area of fhe Skelly Penrose "A" Uanit in
any investigation to determine the scope and ram
of this problem.

MR. BLODGET: Mr. Chairman, would you care that
ve go ahead with this or would you want a recess?

MR, PORTER: Maybe we better recess until abcut
1:30.

(Whereupon, the noon recess
was held.)

MR, PORTER: The hearing will come to order,
please. Mr. Blodget, you may proceed with your examin-
ation of the Witness.

MR, BLODGET: Thank yocu,.

BY MR. BLODGET:

Q Mr. Stuckey, does Skelly have any deep wells
in the area in question, and if so would you give a
short resume of their status?

A In addition to the secondary recovery flood units,
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Skelly operates wells on primary production status in

the area as indicated on Exhibit A. These wells are shown
on this plat and we will not list their location and
lease. Of these wells, 4 have experienced problems with
caging leaks in the Penrose Sand or San Andres Intervals.
These are the Baker "A'" No. 5, the Baker "A" No. 6, the
Baker ''C'" No. 1 an< the J.V. Baker No. 10. These leaks
have occurred within the past 2-year pexriod, Baker "A¥
Well No. 5 produced for a short period with a paker set

to exclude extraneous water and has now been shut-in,

The Baker "A" No. 6 has been recompleted higher in the

Penrose Sand interval after repairing casing below this poihnt.

The Baker '"C" No. 1 experienced parted casing which was

repaiied iu late 1973. The J.V. Baker No. 10 presently
has a casing leak and repairs will be performed on this
well in the near future.

We were directed by the Hobbs office of the New
Mexico 0Oil Conserviation Commission on October 24th, 1974,
to re-enter 7 wells which were in this deeper category
and run cement bond longs, then perforate, and bring
cement back either into the next casing shoe or provide

sufficient cement to tie back into the basgse of the galt.

These wells wezre the Baker "A" No. 1, the Baker "A" No. 4,
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AT s AT O, the J.V. Baker No. 9, the J.V. Baker No., 10
and the J.V. Baker No. 11, We concurred with the idea

that it was the responsibility of the operator of the

deeper welis in the area to take remedial action which wouls
insure the placement of cement across tue producing interx-
val for shallower zones within the area of these flooads.

We have developed satisfactory proceduxes for the work

| on these wells with the Hoobs office of the OCC and will
proceed to dGo this work as soon as rigs can be made avail-
able to carry on with this work. This remedial work will

e

not only insure that these wells do not bezomne a pipeline
. to transmit stray water within the area, but will also have
the benefit of protecting these wells from collapsed
casing due to external corrosion on the casing and
preegsure on the outzide of the casing.

Q ‘Do you have any other recommendations in this
connection?

A Qur future plans and recommendations would be to
perform needed remedial worlk on all wells ir this category
in this area to prevent transmission of stray water via
these wellbores. We will also participate in and co-

operate fully witih studies of water migration problems

in the area in question.
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Ve recommend a check of hradenhead pressures of

all wells in the problem area, and any extension of this
area which is determined desirable from data obtained,

a gearchof records on P&A wells to determine if these
present any problems, and a search of records to insure
that all wells which penetrated the Queen Sand or deeper
zones have adequate cement behind the casing to prevent
migration of water,

Q Now, tnere has heen some testimony heretofore
concerning Skelly's Eurdce Salt Water Disposal Well.

Would you give us a short summary of the history of
that well?

A The Eunice Salt Water Disposal Well Nc. 1, oper-
ated by the Manufacturing Department of Skelly 0il Company,
is located 2580 feet from the south line and 1200 feet
from the west line of Section 27, Township 22 Soﬁth,

Range 37 East, Lea County, New Mexico. .3is well was com-
pleted 11/12/61 b open hole completion 4G1l0 feet to

4550 feet in the San Andres zone with 10-3/4 inch casing
set at 300 feet and cemented to the surface, and 7 inck
casing set at 4010 feet with 1750 sacks of cement and ce-
mented back to the surface.' This well is equipped with

3-1/2 inch OD tubirg to 3914 feet. While the records
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available to me at the present time are very incomplete,
regarding injection history on this well, they indicate
the average injection rate over the last 9-month period
wng 1974 barrels of water at 1945 pounds, that injection
into this well in September, 1974, was 406,617 barrels

at an average pressure of 1950 pounds, and that cumulative
injection into this well to 10/1/74 was 3,875,861 barrels,
Continued disposal of this water into this well is con-
sidered vital by Skelly's Manufacturing Department to
continue operation of this plant for hydrocarbon extrac-
tion from casing head gas in the area.

Q What are the future plans and recommendations
tor this particular well?

A We plan to run injection profile and/or
temperature decay surveys to determine storage interval
or intervals and to check for possible casing leaks or
channel behind casing and perform any remedial work indi-
caced.

We recommend that disposal into the San Andres
Zone be permitted to continue. Elimination of problems
with deficient cement placement in deeper wells in the
area should permit confinement of iny water disposal

into this zone by this well, Water handled by this disposa
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well, undexr normal conditions, is surplus from cooling
tower and boiler operations in this casinghead gas plant.
This water is laden with chromates and other treating
chemicals, oxygen saturated, and unsuitable for use
as flood waters in any waterflood project without ex-
tensive and expensive wWater ilreatment and filtration,

Q In summary, what are your general reccmmenda-
tions to the Commission concerning this problem?

A T~ summary, we consider the Skelly Penrosge 'B"

Unit to be free from water migration problems, The Skelly

Penrose "A'" Unit has experienced some waterflow problems
and has contributed in some measure to this problem.

We have taken measures, are presently taking measures,
and will continue to pursue the problem to minimize waterx
migration within the area in question., We are initiating
action on remedial work on the deeper Skelly-operated
wells to eliminate thii potential source of transmission,
We consider these actions as at least a step in the right
directicn and as solid evidence of our good faith

efforts to alleviate and minimize this problem of

water migration. We therefore request continuaticn of

injection in the area to permit continued production and

flood operations in the area. This would provide time
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to permit a comprehensive study oi this problem,

No one operxator or individual company has access
individually te sufficient data to determine the scope of
this problem or to assegs the various ramificrtions, and
to fo:mulate action needed by tne various interests
to alleviate this problem, This will require cooperative
study and aétion by all concerned. We therefore suggest
formulation of a special study group, implementation of
a cowprehensive study of the problem, formul-tion of
a comprehensive coordinated plan of attack to minimize
and alleviate this water migration problem.

Q Mr. Stuckey, you were present and heard the

e testimony of Mr. Kellahin of Anadarko Company?

A 1 did, . !
Q Mr. Kernaghan, correction.
A Yes, I did.
Q Did you hear him suggest as a possiblie plar
to coérdinate this progras to trxy to find the problem
and remedy same recommend thece five, in substance,
; l‘

these five objectcives: First, that the continued current

injection profiles survey, including injection and dis-

posal wells; two, continue bradenhead survey of all

wells in the area 2:4 fluid samples if any in the bradenhedd
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three, vequiring all operators to comply with Rule 107

ot reduce injection tc match reservoir voidage; five,
reccommend that the 0il Conservation Commission appoint
a committee, with Mr. Ramey as chalrman, to make a
study of the problem within the area and to report back
their recommendations within 90 days. po you concur
with those recommendations?

A 1 concux generally with those recommendations.
I noted he had stated that he felt like old injectioﬁ
wells in the area should be surveyed. We have sowme
wells which have not had a recenv survey but have had
surveys possibly in '72 or '732 with no indication of
any chenge in the status of this well; therefore I think
that the recommendation to survey all wells should be
tempered to some extent.

Q What about the size of the committee; do you
have any ideas on that?

A I think it should be a swall workable committee
of around 6 or 7 or something on that order.

MR, BLODGET: 1 have no further questiome.
MR. PORTER: Does anyone else have any questions

of this Witness? Mr. Nutter.
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CROSS FXAMINATION
BY MR. NUTTER:
Q Mr. Stuckey, you had some general recommendaticns

witlt regavd to your Penrose Skelly "A' Unit and your '"B"
Unit there, that you would continue to inject water in
there. po you have any recommendation on that Skelly

that's associated with the gagoline

A I think we need to continue injection there.

Q Well, 1f we have this open pipeline through
some well or wells, is it going to alleviate the situa-
tion if we continue tc inject into the San Andres?

A Injectioa into the San Andres does not present
a problem if we confinc that water to thie SaﬁﬂAﬁdres.

Q If it's confined to the San Andres. Is there
any way of knowing that the water is being confined to
the San Andres. however?

A I feel iikz some of the actions that we have
discussed in this hearing today would go a long way
toward insuring that it is confined to the San Andres.

Q But, in other words, your sclution to the pro-
blem is to correct the ill but not to curtail the injec-

tion, whether it be from secondary recovery or disposal?
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A I think that --
Q {Intexrupting} Close the pipelines, in other
words.
A I think as a long-term solution to it that would

be the solutiecn., That would be the way I think we

should proceed with the problems gencrally, overall,

' Q Pending the time when the pipelires are closed,
isn't it reascnable to assume that the situation continues
to be aggravated by continued further injection into the
Queen and/ox San Andres Formations?

A Yes, it would be reasonable to presume that,

Q Now, your recommendation on the last page of
your statement was simply that you be permitted to
continue to inject into these two units that ycu're
operating., Now, you said you generally concurred with
Mr. Nelson's recommendations of reducing injection rates,
or in his general recommendation, one of which was to
reduce injection rates tc the voidage of the water flood.
Would you recommend that for the water flood?

A The water floods, yes.

Q And what rate of voidage do we go by for the

disposal wells then?

A That I'm uot sure of.
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MR, NUTTLR: Thauk you.
MR. PORTER: Mx. Ramey. |

CROSS EXAMINATION

BY MR, RAMEY:
Q Let me pursue this line of questioning a little
more, How much water is being brought into the area

.r

o)
3

outside the source to make up water, Mr, Stuckey?

er, o

Do you know? 1Is moat of the water purchased from
Skelly, from their gathering water system west of Jal
or something?

A Yes, it is.

Q How much water is brought in to make up water
[ - in this area of the three floods, the Anadarko and the
two Skelly floods?

A I can give you a general figure; I didn't bring
any specific informatiom on that with me.

Q Just roughly.

A All 4 of these floods are purchasing make-up
water from Skelly system, approximately 22 thousand
barrels,

Q  Why wouldn't it be practical to take injection

away from the San Andres and put it into the Queen?

That way we would be reducing not cnly from your well
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but from the Agua Well =~-- and maybe from the Armor Well,
taking these produced waters that are in the area and
using those for make-up waters in the flood. That would
reduce ycour total volume injected into these, Just off the
top of my hecad, it seewms like 7000 barrels a day being in-
jected into the San Andres from the 30 wells in the area,
you take rhis 7000 and put into the Queen and you would

certalnly be reduciaog by 7000 bLarrels a day the potential

hazard in the area that now existes, would you not?

A That's right,

Q Even if it did take extensive treatment, seration
and such, of the water that you have in your salt water
disposal well in the plat, this could be done; the

water could be treeted, It nmay be more extensive, but it

could be treated, is that not correct?’

A I would say that it could be, I have not done

iany work on this particular well to specify on that,

Q In looking there at the leaks or waterflows ycu
have had on your Penrose "A'" Unit, I wonder if these
couldn't be tiad intc dry holes, possibly improperly
plugged wells that you have, The clump that you kave

in the middle are reasonably close tc}rhe vwo dry holes
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are they not, Mr. Stuckey”
A Yes.
o) I notice on the plat there the Sims Well No. 16

located in Unit M of 34, 23, 37: or 22, 37 I gvess. Have
you checked out that well to sece that it is properly

plugged over the injection disposal intervals? The

reasons I point this ouvt, this is reasonably‘close to
two other wells that you have a leak in. See, you have
five wells in the area where you have two dry holes ang
you have two wells in an area where you have one Jdry hole.
There are still two wells to the south on the south
end of the unit that there is no dry hole for, but have
you checked into the No., 16 wWell?

A I have not checked into it recently.

Q I just wondered if anyone had looked at that
tc see if it should he possibly re-entered and ultimately
]plugged or whether it was when it was --

A (Interrupting) We have that listed as part of
the woxrk that we plan on looking at.

Q Okay.

MR. RAMEY: That's all I have.

MR. PORTER: Mr. Stamets?
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CROSS LEXAMINATION

BY MR, STAMETS:

Q Mt. Stuckey, do you agree with the other
witvresses who have tesipiled here that there will
need to be a reduction in pressures con these zones that
have the watevrlow in order to adequately seal them off?

A Yes,

Q If you inject as much water, as much fluid into
the water flooad as ycu are withdrawing, how will this
reduce the pressure?

A Well, the efficiency of the water flood we know
is definitely not 100 percent. There are some 2ones
within the unitized interval which have been indicated
by our injection profiles to be taking water which we
do nnt consider as a portion of the actual floodable
section of the unitized interval, and you just do not

have 100-percent sweep efficiency on that,

Q Were you including ir these zones you‘re taiking

about the clean and salt section and re:d bheds?

A No. I was including the sections that are in

the Queens and top portions of the Skelly Penrcse Units,

Q Areas we're concerned abcut here today?

A Yes.
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Y Waal would ve the etfect on Skelly's {lood if you
feduced the injected volume to the produced volume ofF
water?

& Quantitatively it is exlrewely diddicult to say,

i teel like it woulid cause a sharp reduction ir pro-
duction vate,
Q It would speed the reduction in pressure in the
reservoir, though?
A Yes.
MR. STAMETS: That's all.
MR, PORTER: Does anyone else have a question
of the Witness?
MR. RAMEY: ©Let me ask one more question, Mr,
Porter.

FURTHER CROSS EXAMINATION

BY MR. RAMEY:

Q Mr. Stuckey, maybe you can answer this. Would
you consider the Intercoast 0il and Jasor Clower Well
which directly offsets your Penrose "A'" Unit, the old
dry hole, would you consider that part of the problem of
your flood? That's the well that's located in Unit
E of Section 2, 23, 37.

MR, NUTTER: 1Is chat the one that's the Sims
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Vater Well now?
MR. RAMEY: Yes,

A Well, 1 did not counsider thie & direct wesult of
this flood operation there. It is possible that by some
stray channel led our water to be affected. Soaebody's
water is. Exactly whose, I'w not sure, and by what means
LI'm not sure because I do not have encugh information.

Q Would you feel that that well should be entered
and re-entered and properly plugged if it isn't?
A Yes, I definitely fecl it shculd ba;

MR. RAMEY: Thank you, that's all,

MR. PORTER: Does anyone elge have a yu
Mr., Stuckey may be excused.

MR. BLODGET: We have no other witnesses, Mr.
Porter.

MR, PORTER: Who would like to proceed next, Mr.
Kalteyex? |

MR, KALTEYER: If I might make a short statement,

MR, PORTER: Would you come up to the front
of the table, please sir. Mr. Kalteyer has indicated
that he has a plane connection to make and he would like
to make a statement before he leaves.

MR. KALTEYER: 1'm Charles F. Kalteyer, District
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Provetion Lnsiuccer, Guli 0il Corporatioun in Midland.

( 11§ C©il Corporation operates no salt water
injection wells or salt water . .posal wells in the area
concerned in this hearing. Gulf does cperate sin pilot
wvater flood injection wells in the south Penrose-Skelly
Unit moze thao a mile nortih vi the area concerned.
Injection of produced water into these wells is under
vacuum at rates below 20 barrels per day per well,

Gulf has interests in two of the active water
flood projecte in the area concerned, namely the approx-
imate O percent interect in Anadarko's Langlie-Mattix
Penrose Sand Unit and approximately 8 percent in Skelly's
Penrose "B'" Unit. In addition, Gulf has some 71 wells
connected to Aqua's Blinebry Drinkard salt water disposal
system which disposes into their well located in Unit A,
Section 35, Townéhip 2? South, Range 37 East, within the
area of interest of the hearing. The daily production of
these 71 wells operated by Gulf, which produce from
some 8 different pools, amounts to approximately 1075
barrels of cil nex day, 2400 barrels of water per day,
and 12,315 mef of gns per day. Gulf has received a
letter dated QOctobexr 24th from the 0il Conservation

Commission's District Supervisox, Mr. Ramey. advising
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tost iheds voecords Ladicate that ouxr R.E. Cole No., 5,
Located in Unit I of Secticn 16, Township 22 South, Range
37 East, which is situated north of the anadarko Langlie-
Mattix Pernrose Sand Unit, and which well produces from

the Blinebxy, does not have sufificlient cement to coverxr

the Pencose injection intexval from axound 3400 to 3700
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well to correct this condition as directed.

Gulf is ready to comply witl any directives
which the Commission may issue as a result of this hearxing
to remedy this situation. Gulf does request that we be
allowed to continue to produce our wells in the arxea
of concern as long.as we are able to dispose of the salt
water in a manner sz2tisfactory to the 0il Conservation
Commission,

Gulf would recommend that an industry committee
composed of vepresentatives of operators in the area of
concern and shared by Mr. Ramey, vistrict 1 Supervisor,
be formed to carefully investigate the matter to pinpoint
tine gource of the problem and to make recommendations
for remedial action witnin 90 days.

That concludes the statement for Gulf,

MR, PORTER: Thank you. Who would like to come
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{fogward with thelr vestimony aft this time? Mr. Stevens,
(Witness previously sworn,)

JOHN B, SOMERS

called as a witness, having bcen first duly sworn, was
examined and testiiied as follows:

DIRECT EXAMINATION

BY MR. STEVENS:

Q Would you state your name, rour residence, and
your occupation aud by whom employed?

A My name is John Somers, 1 live in Boulder,
Colorado, and I am employed by Petro-Lewis Corporation
as a Division Production Mansger.

Q Have you previously testified before this
Commissiocn and had your qualifications accepted by the
Commission?

A Yee, I have.

MR, STEVENS: Are the Witness' qualificarions
accented?
MR, PORTER: Yes, they are.

BY MR. STEVENS:

Q Wonld vou briefly state the positian o Petro_
Lewis concerning this hearing; I don't believe you need

to go into what is proposed.

THE NYE REPORTING SERVICE
STATE-WIDE DEPOSITION NOTARIES
225 JOKNSON STREET
SANTA FE, NEW MEXICO 87501

TEi  (L0f) 082 038¢




x__;\‘

SOMERS - DIRECT CASE 5377
L0020

Page e r

A 3as teally it is Petro-Lewis' pusition that the
proposas b the Commission to shut-in injection is unnec-
essary, however, we do feel that in order tuv correct and
remedy the problems which are occurring in the area,which
has been outlined, it may be necessary to curtail injec-
tiou to a level which we feel should be equivalent to the
produced water volume within the’—- well, from the pro-
perties within this area.

Q Referring to what has been marked as Exhibit 1
would you describe it for the Commission and use it in
reference for your justification for the nosition of
Petro-Lewis,

A gxhibit No, 1 is a map from Midland Map Company
showing a portion of the area cutlined by the Commission
as the problem area where water migration is occurring.
It 1is shown in red. Also shown on this map is the
State M watexr flood which is operated by Petro-Lewis, and
it is that area which is outlined in dashed red line in
yellow., We operate ¢l wells in that area, 37 producers
ard 24 injection wells,

Q Would you briefly describe the production that

you ar2 now receiving from that water flood and the

amount of water iniectisd?
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A Ve 've injecting 3000 barceis of water a day;

we're producing 460 bavrels of oil per day and approxi-
mately 3770 barrels of watoy a day,

Q Could you give the Comnmission the reserves
applicable to tha: watex flood?

A The womaining reserves associated with our
water flood are 1,300,000 barrels from 6/30/74, which
is our last date of reserve estimates,

Q Do you have a value placsd upen that?

A Yes. Basically the cil and gas reserves that
we have in this area were evaluatec at $32(0,000,000,

Q Could you, referring to your map, to the pre-
vious testimony, and perhaps the Commission's Exhibit,
differentiate the area of your water flood from the
problem areas previoasly discussed?

A Well, actuelly our.ﬁater flood lies on the
extreme west adge of the problem arca which has been
outlined by Mr., Ramey. Speciilcsily, cizht along the
Sections 19, 29, 29, and 3%, This is basically an area
which is characterized by shallow preduction alone, only
production from the Queen interval and shallowexr zones
without any of the deeper wells which characterize the
eastern edge or basic problem area which is sheown with
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the roed wells cu Mr. RKomev's Lxhilbit,
Q lave you had any oxoblous with wat. rflow or
leaking of auny injectica wells ox producing wells?
A Mo, we den't,  wWe have had ooe problem; we just
purchased this sroperty less than a year age aond we took
over operation the firxst of 1874, At that time we made
a fielc inspection survey and one well, which is State
M 20, had water leaking at the surface., It's a well
which was drilled to the Drinkard and plugged and
was used as a water supply well originally by Humble for
this water flood. 1t has two stings of casing in it
and what was occurring was that injection water that
was going down the 2-7/8 casing was communicating with
San Andres or lower perforations in the Penrose Skelly
in the San Andres in the 4-1/2 casipng which was going to
the deeper zone. The water was going out of the Psanrose
Skelly and into the San Andces and then a small amount was
coming to the surface. When we detected fhis probiem
in January we prepared an AFP and subgequently squeezed
both the tubing -- 1 say tubing -- the 2-7/8 inch casing
which was used for injection intc the Penrose sSxelly

and the 4-1/2 inch casing which was used for , originally,

for water supply into the San Andres, and w2 subsequently,
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as a result of this squernze work, shut off all the water
praoduction and migration which wos occurring.

MR, NUTTER: Could you give us the location of
that well, please?

MR, SCMERL:  Yes., Tt would be in F of Section
29, 22, 37.

MR, NUTTER: That's the old Drinkard discovery
by Rumble, is that correct?

MR, SOMERS: That's correct.
BY MR. STEVENS:

Q To your knowledge, are there any other deep
wells in the area of ycur leases or nearby?

A No, there are not,

Q Have you made any efferts to determine if there
had been waterflows or leaking casing in your area?

A Yes, we did. When we received the notice from
the Commission about 15 days ago, our Field Foreman was
instructed to actualily conduct a complete bradenhead
caslng survey on all injection weils in our flood, and
that wag done, and there were no waterflows indicated on

that survey. We also checked for packer leakage and

H 3 £ -
L LR FY

also for the possibility o

v 1.
e
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contribute also to the problem. We did detect two
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nroblems; we have tubing leaks in two vells and we had

packer leakape in tws wells, We oreseutly have a unit
on the property which is covicceting those particular
problewms., we bad no casing leaks and no §flows indicated.

Q No evidence you tound where you can show any
migration of wiater out of the Pevrose Skelly Formation
other than that one deep well?

A None whatsoever, because we had an opportunity,
since there were wells drilled within the past year
which are shown on Exhibit No. 1, to actually evaluate
whether rhere are any shallow-charged sands, whether

[ S U
MELLIC L W

)

I . g seetirred it hase sandas and
migration has occurved into these sands, and

)
2

have any such problem. These wells are unit wells, or
actually State M Well 53, 54, and 55 which were drilled
in November and December of last year. None of these
welis experienced any problem as to waterflow in any
shallow intexrval at all.

Q According to the Commission's fxhibit No. 2,

Mr, Ramey had msrked ''possible watexf{lows” emanating
from one of your injection wells. What is your‘opinion
of that possibility which ne outlined?

A Ve feel that it is highly unlikely because of

our low average injection pressure that the water would
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G cate froa oore ficod arey, cross another floed 3 niles,

aud surface fo a =o'l over on the castern edee of this
problen area,

f;* Jo o connduy your cuarveys, did vou notice any
teuperaturs anoralies in vour area?

& We haven't run aony temperature surveys., We have,
howevey, <hecked the surveys which we received fron the
previous opevratoers, Wood, Mcfhane & Toms, and also the
surveys which had been run by Hunble prior to Wood &
MeShane's scquisition of the property, and 18 of our 24

PR

UL VEYS

o

iells had rua on them, There were no indications

L
s
']

on these old survevs of any nigration, However,
are no recent surveys say nere recent than January, 1973,

Q What would be the effect in this area if the
Commicsion adopted your proposal to liwmit the injection
of water to solely that water preduced?

A We would go from a ratio of injected water to
recserveir liquid voidagé of 1,6 to 1 to .8 to 1, 1In
other words we wculd cut that ratio in half,

Q Is that over the field, the area cover =--

A (Interrupting) That's over the whole area and

specifically for the floods that we are talking about,

So if we just returned the produced water to the formation,
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poocontinued to produce and

2

allowiay these ncopextios tn
not sacrifize nroduction to remcdy this nyoblem, then we
would cut in half ¢he varic ol injected watexr to voldage.
This would also voxy rootaly oring the reservoir pressure
back down in line.

Q Vould thig, io your opinjon, tend to more
readily wake it nosszible to pexform the remedial work on
the deeper welis that ave consideyed to be & problem?

A Yes, it should., It should also minimize the
amount of migration which isf occurring and the possibility
of pollution which may occur because cf that migration,

scause as you start reducing rhat pressure you arc going
to have less tendency to go into the shallow intervals.

Q Do you have any additional proposals in line
wifh those by the Commission or othex operators other
than the reduction of injected water to produced water?

A Well, really,., quite frankly since we are on the
western edge of this fhere is no deep oroduction. We
have had no problems as far as flows. We feel that this
area specifically of the State M lesse and quite possibly
the western two tiers of sessions could be excluded from
this problem area because as Mr., Ramey's map shows, and
as ﬁhe other operatcrs have testified, the problem is

THE NYE REPORTING SERVICE
STATE-WIDE DEPOSITION NOTARIES
225 3OHNSON STREET
SANTA FE, NEW MEXICO 87501t
TEL. (505} 982- 0386




SOMERGS-DIRLOT CasF 5377
£ ACG

Page. S

localized primarily in tte areas where there has been

ivadequaic ccomenting and there are deep producing wells

whiclh just do 1ot have cemcnt across the Penrose Skelly
zZong,
Q Taking various preposals, & complete shut-in

thai was proposcd by the Commissiocen, what would you

recommend if the Commission should consider that proce-

dure?

A Well, the consequence ot this would be you would
leave the Penrose Skelly reservoir over-pressured which
would continue to cross~feed into these shallower zones

R 1 . PO - . I U, [T - Lt [ I RN SRR P T
Aana coniinue o cnarge {NesSC 3iailuw sanas because there

o

AT A3 T ~

would be no voidage or no actual other vay of relieving
the pressure and as long as this is occurring now it
would continue to occur. It might be easy to repair
the weils which need remedial work in ordex to cement
the deep wells, but it's doubtful that it would stop or
prevent any additional damage to fresh-water sands or
the charging of the shallow sands.

Q If this procedure then were considered, you
would recommend the western two tiers cf sections to be
excluded in the provislons of such an order?

A That's correct,
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Q Regavding the Anadarko prooosal as to the injec-

tion of total liquid voidage of the reservoir, would you
be ameaanie Lo Lhat supygesition?

A coowoukd pe agreeable Lo it beeause it basfically
woulda't aricel us vedy wasib.,  However, it would continue
the condition status quo, i othery words, we're putting
iv cevery barrvel that we ' xe Laken cat) wmalataining the
Yeservois piressure and coatiuuing & problem with migration.

Q Would you agree with the 90-day study period
recommended by othex operaturs?

A yes, we do,

Q Would you sgree wiih the requirement that all
injection wells be

A We don't, since we haven't detected any flow in
our bradenhead casing survey, feel that it is absolutely
necessary that cevery single well be surveyed. As Anadarko
found out and Skeily has showii. Anadarke, 1in their case,
had one well out of 31 which showed any problem, We
don't feel that it is necessary to survey every well as
a result hecause we don't feel that there is a problem.

Q Woiuild you consider a partial survey of the
area to perhaps highlight the problew areas?

A Definitely. We feel that, you kuow, osossibly a
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key well suxvey, or sunveyv those which the Cowmmission
designated or felt were necessaxy, would be both helpful
to us in terws of evaiuatwuy how aeifective our flood is
and also to wdentify whether Cherge Ls a problaom.

(¢ dave you anyteiag further to add to your

testimony”

A No .,

Q Was Exhibit 1 prepared by you or under your
direction?

A Yes, it was.

MR, STEVENS: [ would like to move the introduc-
tion of Exhibit No. 1.
MR. PORTER: Lf there is no objection, the
Exhibit will be admirted,.
(Whereupon, Petro-Lewis'
Exhibit No. 1 was admitted into
evidence,)
MR, STEVENS: We have ro furtner questions.

CKOSS EXAMINKATION

BY MR, PORTER:
Q How would you determine what the key wells are?
A I would say basically the wells which had all

of the Penrose Skelly Zone open from the top tc the bottom
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because souwe of the wells oniy Lave the lowest-west
interval open and 1 think it is more tixcely that the
wells which have all zones trom what we in auvmenclature
call the A through the L Zones opear would be more than
likely to have a <aamnnel, Also, I thinpk that the wells
along the easterxn boundary of our property would be more
than likely the problem wells where we would see this
first,

MR, PORTER: Do you have any questions, Mr,.
Nutter?

MR, NITTER: Yes.

CROSS EXAMINATICGN

BY MR. NUTTER:

Q Mr. Somers, what type of survey are you talking
abcut there that you'd run on the key wells?

A We'd run the temperature and radioactive
tracer surveys which the other operators have run.

Q Now there is no peoblem in running a bradenhead
survey on all the wells?

A No. We've done that on all our injection wells
and are presently digging out all the producing wells to
run the same type of survey on all the producing wells.

Q That is what I was going to ask you next, if you
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plan to do it ou the --

A (Intervupting) Yes. We are {in the process of
doing: Lt rigat now; it's just o little bit more lengthy
process to gsfet all that aone,

U What is fhe cost oo ryuuning a temperature suxvey?

b well, the cost of the combined survey we esti-
mated at a cost of $106C0 so when you are talking about
requiring us to do this we are talking about a $25,000

investment just to gather this information,

Lo

Now, your proposal, as 1 understand it, would

b limit injection in the Queen waiter iloods to the

Lots

Q

g€ t
producing water but to exempt the westernmost two rows

of sections?

A That's corxrect.
Q So you wouldn't be covered by that at all?

A Well, we would be willing to abide by that in

that area as well.

G You would do it even vhough you would be exempt?
a That's correct,
Q I see,

MR, PURTER: 1 believe his testimony went to
the effect that he rhought they could be eliminated. He
didn't indicate he would ask for that.
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MR, NUTTER: 1 see,
A {Continuing) We feel because we haven't been

able to detect any probiow auo we don't have any deep

’

wells, we Lidve exclusively Pcncosc~8uuliy aroduction and
injection, ue don't have any comenting problems that we
have knovledge of or have b2an able to detect, really
that there is wo reaszon to inclade that area of the
State M lease within the problem area, However, if we

were included,we feel that this courae of action would

he the most logical and practical course to take,

Q Aud I believe that you said your estimated re-
serves at 5/33/74 wewxe 1,300,000 barrels?

Q And vou estimated that the oil in there was
worth $30,0600,000%

A We bhave, [ might add, a couple of problems: One
is that we have 25 completions tied onto the Agua system,
Much as Gulf's positiou, we have wells which are producing
outside of this area where the water is being actuszlly
disposed of in this area.

Q So you've got wells in other zones?

A Yes,; wells which ate Biinebry-Drinkard, Mattix,
Penrose-Skelly; rells which are vutside of this actual
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problem area to the north vhere the water is actually
coming into Section 35 to Agua's system and we would
Jose that production in those vescrves as well.,

Q Well, now, your rescives in the water flood?

4 Ours 1s 1,300,000,

Q The $30,06C0,000 is the valuce of the oil in all
your property?

A That's corrscr,

Q 411 the formations.

MR. FPORTER: I believe he said oil and gas,

didn't you?

MR, &

MWERS: That's ceorrect, of all oil and
gas production,
MR, NUTTER: Thank you,.

MR, PORTER: Anyone else? Mr, Stamets.

CROSS EXAMINATION

BY MR, STAMETS:
Q¢ Mr. Somers, do you have any reconmendation about

the salt water disposal wells in the area?

A p MY
wr

-4 3 3
cementing is regquived

in the wells, deep wells, surrounding those diszosal wells
in ordexr to prevent the migration of water disposed into

the San Andres from getting into the shallower intervals,
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cement?
A

cement
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BY MK.

Q

chich goes along with siedavko's propesnl that we comply

with Rule 1047,

Hik, TORTER:  Auyone elge?

GROGE  SNAVTTHATTON

KELLAMIM:

by

Mr. Sowmers, how many wells do you have with

parallel strings, oy casing?

One,
Only one?
State M No. 1.

Is that type of completion vexy difficult to

Yes, it is. Humble actually had 675 sacks of

used in the initial cementing. We put in an

additional 400 sacks ourselves in remedying the problem

that we had so we have over 1000 sacks of cement in

tn gat  ootu ¥ in SSpelaciung Ciese two

strings of casing,

MR, KELLAHIN: Thank you,

FURTHER CROSS EXAMINATION

PORTER:

Did you testify that your flood wud now

producing 405 barrels a day?
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Q 400 harrels a day?

A Yos, sirv,

Q And you were esiimaring that your recoverable

reserves in the flood were 1,300,0007

A Yos, sir,

@ Rave you, do you think, reached the peak of your
flood?

A We are actually declining and feel that we are

on a declining phase. We're actually to a water-cut

of better than 85 percent so we have seen already the
major effect of the water flood, Most of the area has
been swept to date and as a result we are lcoking at a

very small fraction of the water flcod recovery remaining.

Q I noticed your water-cut was roughly 9 to 17
A (nrract
Q So, it still would take you a long time to recover

your additional reserves?
A Yes, it would, and with reduced injeccion it

would take even longer. What we would hope to see would

ba that we could reduce injection for the period recessary

to get adequate cementing which would prevent any migration

of Penrose Skelly injection water out of that interval or
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LHan Andres water our ol Lhe interval and enable us to
resume norvmal watex iflood operations and ilucreasce oux
injection again.

MR, PORTER: sny fuvther questions?

e
.

RALUSY s I would like teo claxiiy one thing,

Mr. Porter. Leopy ceiexring Lo Penrose

Tl 1ap ' i
A A A T A

do have Penrose Skelly nosing into the area,

MR, PORTER: Kight.

MR, SOMERS: 1In gensral, right.

MR, PORTER: Anyone else? You way be excused.
Mr. Jennings.

MR TRNNTAMOC
(S ¥1 1 L4

- R £
AARN g AV AATNTAD o koo &

cfcre procee
I don't recall any testimony showing that Agua has been
contaminating the area in question, but we have been
called upon to show cause why it has not done so, so we
will proceed with that,

MR, PORTER: You mean to show cause why you
haven't contaminated ?

MR, JENNINGS: Yes.

(Witness previously swoxn.)

W.G., ABBOIT

called as 2 witness, having been first duly sworn, was
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examined and testitied as follows:
DIRECT EXAMINATION
BY MR, JENNINGS:
Q Would you state your namec and occupation, please?

A My nar> is W.G. Abbott, and I'm Manager of
Agua, Incorporated, ia Hobbs, New Mexico.

g Mr. Abbott, havé you appeared beiore and testi-
fied before this Commission and Examiners on many
occasions?

A Yes.

MR. PORTER: The Commission considers the
Witnesa qualified.
BY MR, JENNINGS:

Q Mr. Abbott, would you just basically state
your pogition and your place in this hearing?

A Yes. Agua operates a jointly'owned dieposal
system made up of 36 different operators and about 270
wells., I would like to refer to our Exhihir %,

Q Refer to Exhibit 17

A Yes. The subject area of the Commission under
question is outlined in red. We have one disposal well,
H 35 wWell, which is in the Unit, Letter H of 35, 22, 37;

and into this well there is water being disposed that is
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outside of the subject area ot this area.
Q Why don't you cutline the oipelines that you
have leadlng into that well.

A Well, we have the pipeline out to Sectioa 12,

which is outside of the a&rea, there is another pipeline

just north of the area. and there is quite a network

out here in this Arrxowhead area. Now, this system is all
gravity in that the water (lows downhill to the disposal
wells. Because the water has been increasing and did in-
crease in this area we drilled another disposal well

up here outside of the area, our SWDC-2. There is a
valve on this line; the valve is located in the south-

west quarter of Section 35, so all the water north cf

this valve is diverted into this C-2 disposal well, but

from that valve on down south, tanis is the main line, the
water goes dowu»to the H-35 well., I point this out

because we can segregate trnese two -- they are segregatsd -
these two sections.

Q Would vyou refer to what has been marked Exhibit

A Yes. Exhibit 2 is a sketch of the -- diagramatic
sketch of the disposal well. We have 9-5/8th -inch sur-

face casing set at 1180 feet with 4%0 sacks of cement,
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and that cement is civculated. We have 7-inch casing

ABBOTT-DIRECT

set at 3975 which 1s inio the San Andres Formation, the
top of the San Andres Formation is 3931, and we have a
TD on the well of 5250 aund we plugped back to 4918, so
our injection interval is from bottom of the 7 inch at
3975 to 4918; roughly 1000 feet. Also, this well is
equipped with 5-1/2 inch, 14 pound casing used as tubing,
and behind this tubing, floating on the water, is an oil
blanket, We use this method to protect the outside of the
tubing and inside of the cesing, and also it reflepts
the pressure on top of the surface in that casing tubing
annulus.

Q Mr. Abbott, was this well drilled solely for

salt water disposal purposes?

A Yes, sir, it was,

Q And was it drilled pursuant to an order of this
Commiss ioa?

A Yes, it was.

Q Reierring to what has been marked Exhibit 3, Mr,

Abbott, would you refer to that and briefly tell us
what that is?
A Yes. This is a water listed by months and

accumulative water by months and the average injection
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pressures on the tubing since our injection etarted in
March of 1399. You'll note that through October we
have iisposed in this well 11,649,892 barrels and the
average injection pressure is 1700 pounds. There is
about 5500 barrels a day being injected into this well,

Q Has the injection pressure increased any in the

2

last tun 87

year

A No, it has leveled out at 1700 pounds.

Q Mr. Abbctt, is the water that you are disposing
into this well suitable for flood purposes?

A Yes, it's suitable,

Q How many wellskare hooked up -~ producing oil
and gas wells -- are hooked up to yocur system?

A Well, the total is approximatelv 270, but the
wells that axe connected to this particular disposal
well is 179 wells.

Q Referring to what has heen marked as Exhibit 4,
is this a‘list of the wells?

A Yes. This 1is a breakdown cf the wells showing
the various wells and the operators that are connected
to this segment of the Blinebry Drinkard SWD system that
flows into this particular disposal well.

Q Do you have any idea, Mr. Abbott, as to the
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amount of water or the amount of oil that is being
produced in these 179 wells?

A It's sort of an educated guess that there is 2500

to 3000 barrels of oil per day being produced out of these

wells that are connected to this particular disposal well,

i

Q Ifi the Commission’'s recommendat 8

on or Mr. Ramey
recommendation were to be carried out and disposal
terminated, what would be the effect on these wells?

A Well, we'd probably have to shut-in most of the
wells; in that we might be able to haul water out of the
area, but the mechanics of hauling 5500 barrels a day
with the trucks that are availlable it would be very dif-
ficult and of course be very expensive.

Q Since you receilved this notice, Mr. Abbott, have
you had occasion to evaluate the alternative disposition
that could be made of the water?

A Well, vou could haul the watsr out of the
or most of 1it.

Q To where?

A Well, we could haul to our SWD C-2 by doing
some additional work on the C-2 well. There is another
disposal area, which is called -- what is it, Joe =--
Laguna Latuna, which is betwecn Hobbs and Carlsbad, and
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to get, and also equipment, pipe, and so on, I think we

AbuTL-DIRECT CASE

that would be quite a long haul,

Q Just roughly how long wouid it take a trusck to
make a round trip from the present location to the site?
A It would probably be at least 4 to 5 hours.

That's loading, unloading, hauling, and they probably
stop and talk too.
Q Can you calculate how many trucks i¢ would take

to haul that 5500 barrels a day?

A No, I haven't made those calculations,.
Q Okay. Are there other alternatives?
A Yes. There are two other alternatives: One

would be to lay a line back up here to this (-2 dis-
posal well--now you're talking of about 6 miles of proba-
bly 6~inch line -- and ther equipping this well with
a coup e of centrifugal pumps to keep the water up there.
Tha* would take time.

Q How long do you assume it would take -~ assuming
that you have the right-of-way -~ to construct the line?

A It would probably take 30 days; equipment is hard

could probably do it in 90 days. The other alternative
would be to sell this water for a water flood water in

this area, but that's something we haven't discussed with
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the operators of those water flood units.
Q Would it be less expensive to hook up to the

water flood than it would be to put it into the No. 2

Well?

£3

A Yes, It would cost approximately $125.000 to
$150;000 to build that line up to that C-Z well, and to
run a line to this water flood would probably be approxi-
mately 1/3rd of that.

Q Are there any other possible ways you can dis-
pose of the water?

A I don't believe so.

Q Were Exhibits 1 through & prepared by you?

A Yes,

Q Do you have anything else that you wish to add?

A No, I don't believe so.

MR, JENNINGS: That's all we have Mr. Commis-

sioner.
MR. PORTER: Do you offer your Exhibits?
MR. JENINGS: Yes, sir, we will,

MR, PORTER: If there are no objections the

(Whereupon, Agua‘'s Exhibits
Nos. 1 through 4 were admitted into
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evidence.)
MR. PCRTER: The Witness is available for cross
examination,

CROSS EXAMINAT ION

BY MR, NUTTER:

Q Mr. Abbott, arc there any old dry holes ecast
of this area that could be converted into salt water
disposal wells?

A East of this area?

Q Yes, sir, east of your well .‘here in Section 35?7

A Not that I know of, Dan. I don't think there
are any wellbores available and if there were the wells
probably wouldn't have sufficient permeability and
porosity to get a gravity disposal well,

Q If you move east uniil you'tre getting off the
platform, is this correct?

A Yes, evidentally. I don't know if 1 pointed
out, this SWD C-2 Well is taking water by gravity.

Q And what formaticn is that going into?

A It‘s going into the San Andres,

Q Now, I was wondexing about the advigability
of expanding injection facilities in that avea 1f therxe

is nothing to guarantee that what has happered in the
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area we're concerned with won't happen there. Isn't that
right close to the Town of Eunice itself?
A Yes, but I think the San Andres permeability is
better developed than that area and I think the water would

£0 by gravity for some time.

Q And there would be nothing down here east of your

e
(e
*
(8]
w

A Not that I know of. 1 think eventually this
area will be water flooded.

Q Have you conducted any surveys on your well,
Mr. Abbott, to insure that the water is not leaking out
of the bottom of the San Andres Formation?

A We haven't done any surveys.

Q Now; does this show pressure on that bradenhead?

A Yes, I think when we drilled the well we had a
little pressure, and I don't -- I think we have some
pressure on it now.

Q NMow, that's a column of oil floating on the
injection?

A Oh, nc, the bradenmhead you were talking about.

Q Yes, well, I meant the annulus between your
tubing and your casing.

A Y¥es. There ies nressure on that.
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Q Has that ever changed?

n No. If the Commission requilres us to r&n a
survey, we will run a survey,

Q Do you have a guage on the bradenhead between the
production pipe and the --

A {Interrupting) Yes,

Q lias there been any change there?

A I think the pressure has been increasing over the

years, but when we drilled the well there was pressure

on it, originally.

Q You never have opened it up to see what was In
there?
A No.

MR, NUTTER: 1 believe that's all, thank you,
MR, PORTER: Does anyone else have a question?
Mz, Stamets,

CROSS EXAMINATION

BY MR, STAMETS:
Q Mr. Abbott, I believe your Exhibit 3 shows that
you are injecting a pressure 300 pounds or so less than

some of the water floods in the area, maybe as much as’

6NN r~inds less?

A Yes.
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MR, NUTTER: You have a little more hyperstatic
head on yours than they do on theirs though, don't you?

MR, ABBOTT: Yes. Alsn, we have larxrge tubing;

we have 5-1/2-inch tubing on it so we don't have friction.

BY MR, STAMETS:

Q For your water to flow into these other zones it
would be first competing with the higher pressures in the
water floods?

A I would think so., Of course, on their injection
pressures I think that those pressures at the wellhead,
and I don't know, you know, if you get away from the
injection well whether that pressure runs 2000 or 1400,
That'e something I have no knowledge of.

MR, STAMETS: That's all,
MR, PORTER: Anyoune eilse? Mr. Kellahin.

CROSS EXAMINATION

BY MR, KELLAHIN:

Q Mr. Abbott, on your No. 2 Well up there to the
north, there are a number of producing wells in that
area too, are there not?

A Yes.

Q Have you made any investigation as to the cement

jobs or depths of those wells?
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A No. There have been two or three disposal wells

in that area for 20 years and there are other disposal

wells in that area,

are

you

end

the

Q 1'm talking about producing wells too. There
a number of producing wells, aren't there?

A Right,

Q So if you do have a prxoblem down in the south

could possibly have the same problem up in the north
if you start putting more water in there?
A The only thing that would be different, Jason,

water would go by gravity and we wculdn't have to

pump it in,

Q But there is a possibility that there could be

a problem there?

A Right,
MR, KELLAHIN: Thank you.

MR, PORTER: 1 assume that your preference, Mr,

Abbett, would be to supply the water for the wauter flood?

MR, ABBOTT: Yes. That would be the most logical,.

MR, KELLAHIN: That is an astute observation,

MR, PORTER: Thank you. If there are no further

questions, this Witness may be excused,

MR, JENNINGS: Thank you, sir.
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MR. PORTER: Mr. Snider, did you have any testimony
that you wanted to put on? Mr. Russell? 1is there anyone
else who had testimony they wanted to gut on?

At this time the Commission will listen to any
statementa that anybody has, Mr. Lyon, you might want
to start,

MR, LYON: All right, 1 am V.T. Lyon with
Continental Oil Company.

From the evidencé produced hare today 1 believe
it is apparent that we do have some problem in this area
and Continental 0il Company feels that the industry
should work together with the Commission and adopt a
logical method of eliminating the problem. Continental
0il Company stands ready to do its share of this work
and to do whatever is necessary to carxrry our share of
the burden,

MR, PORTER: Mr. Lyon, do you have wells in
some of units?

MR, LYON: We have a small interest in Anadarko's

Unit; an infinitesimal interest in Skelly's B Unit and

we have 19 wells,I believe it is.going into the Agua

disposal system,

MR, PORTER: Thank you,
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MR, STUMHOFFER: I‘'m C.W. Stumhoffer, Armor
0il Company. Armor operates 9 prcducing wells, 1 Blinebry
and 8 Penrose Sand wells on the east side of the Penrose
"A'" and Skelly and Anadarko's Langlie-Mattix Penrose Sand
Unit. Production from these 9 wells is about 115 barrels
a day and about 200 barrels of water a day. This water

is being disposed in cur Mil

Pt

State No, 1
disposal in the southwest southwest of Section 2, Z3
South, 37 East. The well takes this water at about a
thousand pounds wellhead pressure while the pump is
running and gnes on vacuum when the pump is shut down.

We feel like this well is not causing any of the problems
this area 1is experiencing so we would request that this
well not be included in this consideration.

I would like to add, we do concur generally
with the datz and recommendations that have been made
today. I think that would be a large step to help the
problem.

MR. PORTER: Yes, sir.

MR. FRANTZ: 1I'm Lavele Frantz with Phillips
Petroleum Company, and I'm Associate Production Engineer.
Phillips’ wells in the subject area sare marginali producers.
Those wells which produce water are connected to Agua's
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operated Blinebry-Drinkard salt water disposal system and
the water goes intc their south well H-35. If trucking
of this produced water was required we would have to
evaluate the economics of continued operation of these
marginal wells and we do support the 90-day study period
which others have suggested here today.

Thank you.

MR, PORTER: Mr. KRussell.

MR, RUSSELL: I'm John F. Russell from Roswell
and I would like to make a statement on behalf of
Texas Facific Oil Company, Inc. TP supports Anadarko's
recommendations of (1) reducing but not eliminating

injection, (2) continuing the profile program, (3)

po—

monitoring bradenhead pressures, and (4} the formation of
a committee to be headed by Mr. Ramey ard TP would like
to have a representative orn that committee.

MR. PORTER: Scmebcedy eise campaigning? Joe,
Mr. Snider.

MR, SNIDER: I'm A. E. Snider, rmerada Hess Cor-
peration. I agree with Lyon's testimony here today; cer-~
tainly looks like we have problems. As to how it got

started or when, well, certainly we're not in compliance

—1{ with some of the older deeper wells with the cufrent
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Rule 107 and 108 as far as cementing practices are con-
cerned, We are somewhat in the position of Mr. Sims,Sr.,
here. We have 15 old wells in the area that pays breathing
a little bit of life into and we go along our merry way
and try to make a little money out of it just like he
was trying to produce his water well and things went bad.
50, we do want to work with the Commiggion and the
try in doing whatever is necessary to get this thing
straightened out. We would like to work with the commit-
tee if there is one formed and do anything that we can

to help out,

MR, PORTER: Mr. Kellahin.

MR, KELLAHIN: If the Commission please, I think
we are all in agreement that we have a problem ahd I think
for the most part we are also in agreement that one of
the major concerns is the condition cf these old deep
wells. We do feel, and have recommended, that this be
probably the first order of business and some kind of
investigation on the situation on these wells and what-
ever corrective measures that may be required. Now,
this may call for another hearing and possibly would.

Perhaps that coul? wait until the proposed study com-

mittee could come with its recommendations and at that

THE NYE REPORTING SERVICE
STATE-WIDE DEPOSITION NOTARIES
225 JOHNSON STREET
SANTA FE, NEW MEXICO 87501
TEL. {505) 982- 0386




| -
I+

. . T
: L ;
Lesinals ﬂ,l.)/,

Page. g4 ey
N PSRN
tange the T DD b e L T w1 T oy Lo Legeses
R S Lo ey drstav o fn 0 save b corgseabive
vesonres CHII S Pleet weorieg bet pevbaps the
h(‘é\}‘iﬂ}i woula be ='r’i;'{" 3D b Covie s bon i (ir»(_)]in& {0
. nalke 2 reoviyement of yow copeat iabo on these old wells.,

Yow, we ave confyovted heye with rthe question of what
can we do yight now, =2nd Mo, Raney has zecosmended to
Just shot of £ 21 watex injfection., I think our testi-
mony shows that 17 thic uwas done ¢ would also shut off
11 nroduction simply because we bave no place to go
with the weter, To avvive at rhie stage then we have

- accomplished nothing. Ve have leftr the pressure in the

T veservolr and go bacls o vhere we started 17 from except

L

O]

that over pexinds of time the pressures will dissipate.
AT, g o~ P a - a4 4
Now, our recommendation is to replace simply
fluid withdrawals aad only to that extent and that woeuld

pexmit us to continue o produce this reserveir without

damage to the water flood projects. At the same fime,

T

ag our witness has testified, pressuves will decline
simply because we doun't have 100-percent efficiency, and

certainly T den't think it can be claimed that the

f4a )

Penrose Sand is a cloged resgervoir in any seunse 2f the

o

£

word, and I'm not talking about up, I'm tallkin: about out,

THE NYE REPORTING SERVICE
STATE-WIDE DEPOSITION NOTARIES
225 JOHNSON STREET
SANTA FE, NEW MEXICO 87501
TEL. (505) 932-0386

oo




Page. .\ S
R TV T S Ty, P, ot T Lyt , -
Ve hoepe it U L T N G pLElior 0L xi whielever
3 HESTICHEE N & Chev oo Co o b Ean sy thie L ustlyy couunli
IS H N . . - o0 Lhie Lauus L)- COminlL e~
. Voron . N T T O [P
toe T thivn G Lol csacr Uil i Vi a0 L gommission to

Pl | . * ! L SN - PREREE v 5 T
1Y ! A N PN AR S A YRR N oS Lo

shpropriatle bead for i e hos sresent camodde

sppropriaic f WG hae Yhat, s 0as Qo present campalgn

. ' ' A K T I S T T, [T 3 -
POy hlm’ ot 7 '.‘m.!-‘k LR AT G 2R | YIS R R .‘akhb Lo tave JUSL
an fudustryy conwitice es gueh oporating withoul some

cupeyvis

the Coreission. I den't think they would
arrive st very much., Ve alsce fecl that the counlites
should be kept g swmall 2 nousible in order to have a
vorkable group who caun luvesligate the problem here and

x

ceme back withia 90 days with deflinite recommendations

1

ol es what other measures should Le teaken, othey than those
vhich we have @lrcady recommended,

Ve appreciate your hearing usj; thaok you very
much.

MR, PORTER: Mr. Kellahin, what was your
recommendation for the interim period as far as icjection
is concerned?

MR, KELLAVMIN: That ouy injection of water would

be equal to witidrawal. 1In other words, volumetric.

. PORTER: Thank you,

MR, HELLAHIN: I think sur testimony reflects
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M, TURTER:D Do oyou havo any recowmecondations on

8 disposal woll?
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gat iantoe that, T think everybody heve vaants a diszposal

wall in oue way ar anotherx. Ve do fecel that the injection
il surveys and profiles suould be rua on those wells as
well as any othor and any appropriate tesis be made of

the Injection wells. T den't know how you'xe joiag to

curtail ordering injection on the wells, about moving

=N

somevhere =lse, as I attempted to si
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921

;,in narticulax

<

to that well up north, if vyou've transferring from the
south end > the anvth end, you way have the szame thing
or wozse, if that is the cause, wbich we don't knew.
It is our fngineer's opinion that If wa do zet these

cement jobs done, this will b

0]

counfinad to the San Andres

and we'll have no prablem.
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There 18 a0 evidence shown that any oi (he problem
areds arLo La tuks ared, WJfowever, Jeitro ls concerned

taat toey could pe, wilaoubl oul wuovwicauge, aad crrlainly
sometuluy; wust ce done about thie problew, Therelore, its
recomuenaation that the injected waver ve 1iaited to
Producad waiter wuile provably il would result lu loss

oi productiovn, it would aleo wesuit in a lessexr pressure,
making it possivle to cement these old wells., Un that

i basis, the vecomnendatlion was wade. wWe copcur with

the recowmendations iog a 50-day period for a study

group, and we would nope that the Cowmnissiva would con-

sidexr this cvidence and not go the {ull way and shut-in

tae injection. 1 such were done we would ask the
Commission to cousidey the westexn tier oi the twe

sactions 10 be vutside the scope of the ordear,

Bl 5

Mike PORTER: Aunyone else have a statemeut?

’

Mo, BLODGLY: L might make just a short obser-

P vation, Figst, I thiluk that pxobably we ocught to wait
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untll the sludy 1s made berovre deletling any areas. I
think we neced tu have the study to really know whether we
should delete any areas o0f not Yrum the 3% sectious out-
lined, Secondly, 1 don't know whether it has been em-
phasized ~-- . would like to emphasize -- I tnink these
five recommendations that have been made first by Anadarko
and Skelly and prefexyed by others, those wmatters, it is
my understanding, could be put intu effect right off
and the 90-day period is for the committee to work and
see what else needs to be doune.

MR, PORTER: ©Does anyone else have a statement?

We're going to recess the hearing for a few
/. moments and 1 would like to reconvene in a short time,
The Commission might have some anncuncement at that time
ag to how we will proceed.
e (Whereupon, a short recess

was held.)

MR, PORTER: Gentlemen, going back on the record
at this time, we would like to ask Mr. Sims if he has
anything further to add to the hearing. He has a well

which has become contaminated in the arez and he has

come quite a distance to the hearing. Mr., Sims, do

you have anything additional that you would like %o put
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into the record?

MR. SIMS, SR,:

CASE 5377
page & JEET

Well, no, I would like to have

something done about the well, that's the main thing, 1It's

been going on for a year,

MR, FLOYD SIMS:

house is located right in

since December of last year,

My name is Floyd Sims, My

the middle of all of this

water flood. Skelly's injection land is not a quarter

ofa mile from my house; the Agua well is less than a mile;

and I'm right in the middle of all of these. I'm sure I

know that therz is not a whole lot of fresh water down

where we're at, and we'd like to kind of keep what we've
]

got. I had the water tested at my house, and the well

water at my house is getting in pretty bad condition.

What are we going tc do when our iIresh watex is gone?

1 mear, these o0il companies, they're working against all

that, We can't drink their oil, and I don't want nothing

to do with that.

MR, PORTER:

there?

MR, FLOYD SIMS:

In other words, you plan to stay

Yes, sir, and what are we going
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to do when tney get all the oil out and thev're gone?

4

mean, we'rve still there. 17d kiund of like to know what's

golng to happen in the future; I plan on being there for
several years,

MR, PORTER: Thank you,

(Whereuporni, a discussion was
held off the record))

MR, PORTER: The Commission certazinly realizes
the seriousness oi this situation, and has for some time,
and this is why we have been neeting with people who arxe
involved ire thg water floods and disposal projects. While
we have been t;ying to get something started in order
to alleviate the situation, we felt that time is of the
essence and that some action should be taken immediately.
With that iv mind, we're going to enter an order which
will include the following: It may not be limited to
the following. but right now we would limit the injec~
tion in the four eastermmost rows of sections to the
withdrawal of o0il, water, and gas; number 2, we would
limit the two westernmost rows at this time to the injec-
tion to 150 percent of the total voidage of oil, waterx,
and gas; number 3, we would require Skelly to continue

to produce the storage well; number 4, we would limit
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injection io Skelly's dispoval well to the piant effluent
only. That doesu't mean the water that comes out of the
sterage well, but the effiluent froum the plant itselft,
Number 5, we would, ifor tihe tvime being, allow the other
disposal wells in the area to operate as they presently
are., we alsc -~ this will not be an order -- but we will
call a hearing sometime in January to congider requiring
temperature surveys as well as submit bond logs on all
wells., Also, to show cause why any well that shows any
leak or inadequate cement should not be repaired or
plugged, %e don't know just what date this will be in
January, but we will set a date for such a hearing.

We are going to follow the suggestion of a number
of people here and put Mr, Joe Ramey in charge of a
committee, but we will give them 60 days tec act in. We
would request that the first meeting of this committee
be held in the Hobbs Uffice at 9:00 day-after-tomorrow,
Thursday. The committee willi be composed of Anadarko,
Skelly, Texas Pacific, Petro Lewis, Agqua, Gulf, Contin-
ental, Amerada, and Don Hendricks. That's 9 besides Mr.
Ramey. Are there any quescionsg?

If not, that concludes the hearing on the Case
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STATE OF VFW MEVICH )]
Ss.
COUNTY OF SANTA FF )

I, RICHARD L, NYE, Court Reporter, do hereby cer-
tify that the foregoing and attached Transcript of Hearing
vefore the New Mexico Oil Conservation Commission was
reported by me, and the same is a8 true and correct record
of the sald proceedings, to the best of my knowledge,

skill and ability.

-

;T

RICHAKD L., RYE, Court’Reporter
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BEFORE THE
NEW MEXICO OIL CONSERVATION COMMISSION
Santa Fe, New Mexico
December 3, 1974

COMMISSION HEARING

IIN THE MATTER OF:

Mexico.

For the New Mexico 0il
Conservation Commission

For Anacarko Production
Company
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The hearing called by the 0il
Conservation Commission on its

own notion to permit all interested
parties to appear and show cause

why the continued injection of water
for secondary recovery or disposal
purposes into any formation from the
surface ¢f the ground down to and
including the Drinkard formation
should be permitted in Lea County, New
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BEFORE: A, L. TForter, Jr., Commissioner
' Raiph Trujilio, Commissioner

Thomas Derryberry, Esq.

Legal Ccunsel for the
Commission

State Land Office Building

Santa Fe, New Mexico

and

William F, Carr, Esq.,

Legal Counsel for the
Commission

State Land Office Building

Santa Fe, New Mexico

Jason Kellahin, Esq.
KELLAHIN & FOX
50C Don Gaspar
Santa Fe, New Mexico
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MR. PORTER: The hearing will come to order. Let
the record show that woe have reconvened at Room 336 of the
State Capital Building for the purpose of hearing Case Ne.
5377,

MR. DERRYBERRY: In the matter of the hearing
called by the Oil Conscrvation Commission on its own motion
to permnit all interested parties to appear and show cause
why the continued injection of water for secondary recovery
or disyposal purposes into any formation from the surface of
the ground down to and including the Drinkard Formation
should be permitted in the following described area in Lea
County, New Mexico: Township 22 South, Range 37 East, KNMoM,
Sections 13 through 36: all; Township 23 South, Range 37
East, NMPM, Sections 1 through 12: all.

MR. PORTER: bBefore we get into testimony, the
Commission would like to call for appearances.

MR. KELLAHIN: Jason Kellahin, of Xellahin and
Fox, Santa Fe, appearing for Anadarko Production Company,
in association with Mr. Irley Beonnette,a member of the
Texas Bar. I also wish to enter in appearance for Skelly
0il Company in association with Mr. Chester Blodget, who
is a member of the Texas and Oklahoma Bars. Mr. Blodget

will nresent the case for Skelly.
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‘timony?
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MR. PORTER: Thank you.

MR. RUSSELL: John P. Russell, of Roswell,
appearing on behalf of Texas Pacific 0il Company.

MR. STEVENS: Don Stevens, Santa Fe, New Mexico,
appearing on behalf of Petro-Lewis Corporation.

MR. CARR: William F. Carr, appearing for the
Commission.

MR. JENNINGS: James T. Jennings, ¢of Jennings,
Christy, and Coppel, Roswell, appearing on behalf of Agua.

MR. PORTER: Anyone else?

MR. KALTEYER: C. F. Kalteyer, Gulf 0Oil Corporation
I have a statement.

MR. FRANTZ: Lavele Frantz, of the Phillips
Petroleum Corporation. I probably will have a statement
also.

ME. STUMHOFFER: C. W. Stumhoffer, of the Armor
0il Corporation, and I probably will have a statement.

MR. LYON: Victor T. Lyon, Continental 0il Company.
We may wish to enter a statement.

MR. PORTER: Anyone else?

Mr. Carr, would you like to go forward with your tes-

MR. CARRXR: I have a witness to be sworn at this

THE NYE REPORTING SERVICE
STATE-WIDE DEPOSITION NOTARIES
225 JOHNSON STREET
SANTA FE, NEW MEXICO 87501
TEL. (505) 982-0386




| ' CASE 5377
|
RAMLY-DIRECT Page....... . 6

time.

MR. PORTER: Have him stand, please.

JOE_T. RAMEY

called as a witness on behali of the New Mexico Oil Ccnser-
vation Commission, first being duly sworn, testified as
follows:

DIRECT EXAMINATION

BY MR. CARR:

0 Would you state your name for the record?
A Joe T. Rawey.
Q By whom are yocu employed and for how long have you

been eniployed?

A I am employed by the New Mexico 0il Conservatioun
Commission as a District Supervisor at Hobbs, New Mexico,
and I have held that position for something over 15 years.

Q Myr. Ramey, as a Distri¢t Supervisor, have yon been
called upon to testify before the Commission in District

Court matters appearing as a petroleum engineer?

A Yes, sir, I have.
0 Ave you familiar with the subject matter of
Case 53777?
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A Yes, this is a hearing to permit all interested
to show cause why continued injection for secondary recovery
disposal should be permitted in Township 22 South, Range 37
East, and Township 23 South.

MR. CARR: At this time, may it nlease the
Commission, I tender Mr. Ramey as a qualified petroleum
engineer.

MR. PORTER: The Commission considers Mr. Ramey
qualified to testify in this case.

BY MR. CARR:

Q Mr. Ramey, will you give the Commission a brief
histery of the situation in the problem which has caused the
Cammission to call this hearing, and feel free to refer to
Exhibit No. 1 so you can show the location of the various
é*ouble spots.

A I think first that the problem here is that the
injection of water for secondary recovery or disposal pur-
poses in this area has resulted in migration of water from
the disposal and injection intervals into shallow water
intervals inte the fresh water sands and has resulted in
contamination of fresh water in the area.

This problem was first brought to the attention when
Mr. Sims, who lives near Eunice, New Mexico, reported
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contamination of fresh water in a well of his that is
used for watering stock, This well is located in Eunice of
Section 22 of 23 South, Range 37 East, and it is indicated on
Exhibit No. 1 as a dry hole, This was an oil well drilled
by Intercoast and J, C, Clower some years back, and I don't
know the status of the plugging or anything as our records
are incomplete on the well., It was converted by Mr, Sims
to a water well, and Mr. Sims reported that this well had
turned salty, and it was almost overnight after Armor treated
the well that he had drilled in the same forty acres approxi-
mately 300 feet in the water well,

We took a sample of the water from the well and we
found chlorides in excess of 80 thousand parts per million,
where near 200 had been the figure for water, fresh water,
in the area; so there is no doubt the well was contaminated
in some way from somewhere, Immediately we checked Armor's
well in the same forty, and we found a full stream of salt,
2 inch saturated salt water, coming from the bradenhead to
the surface, and we requested Armor to immediately enter the
well and run a temperature survey to determine where the
water was coming from. The temperature survey indicated
water entering the well about 2600 feet near the base of the
salt section in this area going up the well bore outside of
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the 4.7 pipe to arouna 400 feet where it was then going out
into the Formation at 400 feet. The water was then coming
into the surface, so, as we stated, the water at that timo
was well over 500 barrels a day, and the water flowed to
the surface of the ground and the pressure in the well bullt
up to 400 pounds immediately and they opened up a full 2¢
string saturated salt water. We requested Armor to go in
and repair this well because we couldn't permit the water,
this saturated salt water, to be going out into the fresh
water sand at 400 feet, and we evidently had reached the
shallow water which is in the neighborhood of 100-plus feet
in the area in at least this No. 1 well, the Sims well.

Armor, after some $80,000 and several cementing jobs,
did manage to shut off the flow of water from 2600 feet
upwards, and so we projected fresh water, but they were
never ale to squeeze off the water flow at 2600 feet.
It was moving water and it is tremendously hard for cement
to set vp in this area in moving water.

Due to the proximity of this well to Skelly's Penrose
"A" Unit, we reduested that Skelly conduct tracer and
temperature surveys on all of thei r injection wells in the
unit, which they did, We found several wells where water
was channeling, and we wanted it to go into the injcction
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intervol, ond ot leost three woells where water wos chan-
enling @b ove the injecticon interval., Just hos high te turn
it on on the pressuve surveys, wo Gid find three wells
vinich Skelly promptly repaired. During all of this time,

we were checking to sce the extent of these water plugs

and the more we checked, the more we would find that Skelly,
who was drilling wells in the Unit, encountered water flows
in the well unit "L" of Section 3, 23 37. The well in

"M" of the same Section, the well in "H" of the same Section,
of course, we found water flows in the Armor flow well,

and the water flowed into the Armor well in Saction 2 in
Unit "M" of Section 2, and as we checked further on this,
we found more water flows in and around the area of
Anadarko's water flooded Langiie-Mattix Penrose Sand Unit
where it first came to our sttention where Skelly reported
to us that they had :een encountering some unasual pressure
in their LPG Storage Wells which they operated in conjunction
with the gasoline plant which was located in Section 27,
which is approximately in the middle of Anadarko's water
flood. They normally carried 6CO pounds pressure on the
well, so they unloeded the LPG that they stored in the well
and shut the well in, and there was a pressure build-up of
about 1700 pounds. Sinée these wells are completed in the
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I salt section, they are actually washed cavities in the salt

section, and since the top of the salt is around 1200 feet,
they were afraid that with 1700 pounds surface pressure,
the hydrostatic head of the water at or near the rupture of
the overburden pressure,'we were afraid that they might
have some salt sections in the area. They were producing

the water from this well, and their production rate is

fluctuating around 350 to 14900 barrels of saturated brine

water a day. They were then, in turn, injecting into their

salt water disposal well. This LPG well is in Unit E of

Section 27, so at this time they requested Anadarko to run

tracer and temperature surveys, and they commenced work on

the first of Angust and are still working on obtaining the

surveys. They seem to be going extremely slow. They have

been having well trouble in some instances, and they have

cleaned out the well and back-flowed it and then there are 1

equipment problems also. 1
Further, investigation has indicated water flows in

this well in Unit I of 26 of 20 to 37, these wells were %

wells in which they encountered water flows in drilling or %

at some later date the wells in this area, the waterflows |

encountered during the drilling of the wells in this area

—1| have been encountered after completion of the wells. Some
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of the wells have produced. Sometimes the operators needed
pressure on the bradenhead between the surface string and
the production string.

MP. NUTTER: By saying the wells in the area, the
water encountered during drilling, do you mean the southern-
most area in the Section?

MR. RAMEY: In Section 22 and 23.

MR. NUTTER: Which is the water you 2ncountered
during the drilling operations?

THE WITNESS: Yes, sir.

MR. NUTTER: Do you mean subsequent to the well
being drilled?

MR. RAMEY: Yes, sir, that is right.

A (Continuing) There are three wells in 24 and a
total of six wells in Section 23. Now, we have in October
of this year, the Commission staff and Skelly and Anadarko
had a meeting in Hobbs in which we went over some of these
problems. At that time we suggested that Skelly re-enter
22 dry holes in this Unit, being wells in Section 3 and one
in Ynit E, and the cther in Unit J of Section 2337, and
probably plug the wells. We feit that those dry holes would
not contain any injected water into the interval, énd we

requested Anadarko to enter a well that was drilled by
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ElGer and Uillinghew bn Unit B ood section 34, Townshiyp 22,
Raoveje A7 Yodl, for the purjo o ol proyerly plugging this

el ) Seelly dran agreod Lo do this work., Anadarko has
re-eptered thein well and they e in the pvocess of cement-
L or getting clocse to comenting the well, or preperly
rlugging it ot this cime.

Also, ot thot neeting U covisco both skelly and Ana-
darko that 1 would write to the operators of the deeper
wells in the area where the wells were inadequately cemented,
to ccntain the water in either of the San Andres or the
Queen Formation. To clarify, we have three disposal wells
in the area that are disposing water into the San Andres,
and the Agua well in Unit H »f 35, 2237, and the Skelly
well in Unit L of 2722, 37, and the Armor well in Unit M of
22, 2337, these are disposal wells for the production of
vater and the injection interval for the four floods in
question, which are the Skelly rPenrose "B", which 1is the
southwestecrnmost flood, and $kelly Penrose "A", the south-
easternmost flood, and Anadarko's Langlie-Mattix Penrose
Sand Unit, which is the northern flood, and the Petio-f,ewis
flood, which is to the northwest. These injection intervals
in these floods, these are primarily the Queen Formation,
and probably vortion of Seven Rivers, which is the vertical
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limit of the Langlie-Mattix Pool.

So, anyway, I wyrote severali operators in the area
stating that their deeper wells did not have adeguate
cementing to cover these injection and disposal intexvals,
and it would be necessary for them to go in and locate the
| top of the cer2>nt, perforate and briang cement back either
to tie it into the next string of casing or into the salt

section, whichever was deepest.

Now, I think that Continental has gone down to work
on the well. Skelly has indicated that they would be the
only operator that has indicated that they would not do this
work. BAmerada, I had wtitten them about the wells in
Section 22, and they wrote me back and said that at the time
the wells were cemented that they had been approved by the
Commission and they felt that they were adeguate, and that
they had no problem of watexrflows, and so they didn't feel
it was necessary for them tc do the work. Also, John
Hendrix, on one cof these wells, we just had to pick the
best well and he didn't want to do the work, but if so

ordered to do so, he would demand a hearing before he did

the work, and he would only do the work after he was heard

—|| by the Commission. Texas Pacific in the Northeast Quarter

T
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of 23, ti.e map fortunately shows Amerada, that this quarter
section does belong to Texas Pacific 0il Company, and it is
indicated that they would plug some of their wells in the
area and repair others, but then they started to work on
their well No. 4, and they found water flow outside of the
surface pipe in this well., They attempted to plug the well,
and to date have been unsuccessful in shutting off t..ils water
flow outside the surface pipe, and if the water is busted
through out the surface pipe, it is going through and probablb
into fresh water in the area, so basically that is the
problem, I think that covers it,

Q Do you have any further testimoany that you would
like to make in regard to Exhibit No. 17

A I do have some compiletion cr3f§—§?fyions w?%S?S/
are Exhibit Nos. 2 'and 3, labeled here A' and B, and B'
which I wilil go into now. These are, as I say, completions
showing a cross section which I will illustrate with
various types of completions and plugging plans that we
have in this area. On this I have placed some possible
water flows that could be going in this area to account for
the contamination we have had., Starting over on the left,

two injection wells in the waterflood, This water is in-
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jected into the Queen Formation, and in the meantime, ;;u i
Sau Andnes 4o

sand and dress the top approximately 200 feet here at below
the Grayburg, so you have a San Andres approximated through
there, and your water is contained as it flows to the right.
It is contained in the Queen, and then when it reaches the
well such as this, the Amerada Hess-Wooé 9, it can, because
of the inadequate cement, migrate up to approximatelvy

2700 feet cover the kzse of the next string of casing. Then,
again, it will progress until it hits another well bore
such as this Atlantic-Boyd 4, and you have casings simi-
lar near the top of the salt, so now we have it to the top
of the salt section, énd then it progresses until it is at

a well which was plugged some years back. is yell has a
at 2600 § a lidpl—-zwwﬂ

10-sack prlug aré—a--2606~tenr~srchypiue—me t With
shet Hoan to s bl Mooy

casings stuck off, so it—fea%iy—movus7lo prevent "the water

migrating clear tc “he surface in the casing, but we will

bring it on through here and we come over to this Texas

Pacific-Boyd 4, and it has a casing set at 564 feet. 1If

there is enough pressure, oOr any pressure as we experienced

on some of these other wells, from there it is very easy

to bring it to the surface, or it could progress over

to this well where the casing in the well at 2160,

and so a 15-sack plug was placed above the collapse, and a
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pipe unscrewed at 344 feet, and a l7—sack'£1ug put there

and a well such as this would cettainl%uhold much pressure.
You can trace the water from the disposal interval which is
here in the injection interval, and you just pretty well can
trace it through the well up to the surface of the ground,
or within 200 or 300 feet of the ground, with any pressure
at all going to break through. I want to stress that I am
not saying this has happened. It possibly could be hap-

pening. I kind of feel that probably it is happening in

some manner along this way.

Exhibit 3, which is B, B‘ which is more or less north-
south -- I don't know -- it goes into quite a bit of detail
on this, but in this case on the left side of the Exhibit

you have an injection well here at the disposal well.

Q Would you give the name of those wells?

A Yes. The injection well is the Anadarko Langlie-
Mattix Penrose Sand Unit in Tract 37 No. 1, and the dis-
posal well is the disposal well of Skelly's that is
operated in conjunction with their gasline plant in Section
2237, but water injection into the Queen Formation can go
to this dry hoiz, which is drilled down to some 6000 feet
with a 20-sack plug in the bottom, and a 20-sack plug at
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2022 feet, a2nd from there the water hite this well bore and
goes anywhere in the San Andres Disposal. The water in the
well bore goes anywhere, and this could be siphoning prior
to conducting, or coming on the LPG well into the disposal
or intc the dry hole back to the storage well. It is very
remote.

On the right,side, this is some more ¢of the sama. Thesg
are two Skelly wells that we felt were inadequately plugged
to contain water into the injection-well interval. These are
both wells which are offset by injection wells, so the water
is injected into this Penrose "A" Unit No. 26, and it can go
to the Ellen Sims No. 6 and hit the well bore, and go up to
the depth of 2790, and from 2790 with 2000~-plus pounds of in-
jection pressure, it could easily break this up into your
2600. This is the Armor Sitgo State where we found the water
bringing in at 2600, and going out at 400 up to the surface a

Going this way to the other dry hole, which is Sims
No. 2, the water can goc up to 2790 where the injection plug
is set, and come over offsetting the injection well which
has a 7-inch line at about 3400 feet, cemented with 200
sacks. Out of this well it goes over to the well where we
have a 7-inch line set at 3450 sacks, which is probably not
enough to bring the cement back to, say, the level where it
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shows the water entering, so you have actually water en-
tering and going down into the injection well and hitting
the dry hole and going into the inje¢-~tion well. It goes up
to 1100 feet through the injection string of casing which is
set there by charging all zones in this interval.

I think these things could be happening. I am not

is similar to what is illustrated on these two cross sections}
that is what is happening in this area. This water is es-
caping out of the disposal and injection intervals, :2d is
getting into the shallower zones.

Q You indicated four water floods involved in the
area. Would yvou refer to each and indicate on what date
the injection was started, the cumulative water injected
to date, the injection pressure, and the daily average
amount of water injected?

A Okky. We have Skelly Penrose A Unit, which is
the southeastern unit on Exhibit A. fThe first water injected
was in June of 1958, The cumulative water injected through
July is 21,750,000 barrels. fThe daily injection is about
9300 barrels a day. The maximum pressure is 2000 psi at
the surface. Skelly Penrose B Unit, the first injection
was in July of 1965. They injected slightly over 20
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million barrels of water, They were injecting L400 barrels
a2 day, and the injection pressure, the maximum was 2100,

and then in Anadarko Penrose Unit, the first injection was
February of 1958, They injected veiy clouse to 43 million
barrels. Their daily average injection is 2100 in Secticn
21, and 100~barrel maximum pressure was 2300 pcunds. Petro-
lewis in State "M floocd, the first injection was in
November of 1963, They hed injected arsound 16 miliion
barrels, with a daily average of around 5000-barrels, and
with a maximum pressure of 1915,

Q Would you givethe same data on the well involved
on the Agua No. 35 salt water disposal well?

A The first disposal was in February of 1969 and
they have disposed of some 27,750,000 barrels at the daily
rate of 5000 barrels a day, and at a maximum pressure of
1700 pounds, Skelly's salt water disposal well, the first
injection was November of 1966, They have disposed of
nearly 4 million barrels at 1500 barreis daily, with an
indicated pressure to 1855 pounds, The Armor-Gulf State
No. 1, was first started in May of '74 and the first injec-
tion was by Armor. However, this well had been used for a

short period by trucker's for disposal prior to this for this

essential purpcse in May of '74. The first injection, they
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first injected 45,431 barrels, and their daily average of

water injected was 4000 at 1200 pounds,

Q Mr, Ramey, are you prepared to make a recommendatiop

to the Commission as to how they are to deal with these
problems?
A Unless the operators herz today can assure this

Commission that this continued injection of water into the

area will not result in further contamination of fresh water,:

I would have no choice but to recommend that all injection

cease in the area.

Q Dc you have anything further to add to your
testimony?
A No, s.z, I have nothing else,

Q Were Exhibits No. 1, 2, and 3 prepared by you and
under your direction or supervision?
A Yes, sir, they were,
Q At this time I would offer the 0il Conservation
Commission's Exhibit 1, 2, and 3,
MR, PORTER: Without cbjection, those Exhibits
will be admitted.
MR, CARR: We will make Mr. Ramey available for
cross examination.

CROSS EXAMINATiON
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BY MR, NUTTER:

Q ~ Could you give us the amount of water which is
involved in the current injection?

A I didn't bring that, Mr, Nutter, but as you know,

1 can probably get the Statute on it, which is in front of

you.
Q I was just wondering; I have got them,

A 1 am aware that this shut-down of the injection
well into the disposal arez would be quite drastic in so

far as oil production is concerned,

Q I was just wondering how the injection compares

with the rate of production; do you have a general idea?

A I don't remember that, Mr., Nutter.

CROSS EXAMINATION

BY MR. STEVENS:

Q I would like to point out that I am representing

Petro-Lewis, and the flcod is in the extreme western portion

of the area that we are concerned with here, and our contenti

is we have to get to different areas to work with here, and i

that connection I would like to use your figure of maximum
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pressure of these various floods, such as in the Anadarko,
for example, which is to the east of the Petro-Lewis which
you stated had 1500 pounds pressure, At the time it was
1915 pounds maximum pressure, and since Petro-Lewis lies
west of Anadarko, and the problem area is in the Anadarko
area to the east, is it possible that in your opinion
that Petro-Lewis could contribute to the problems you
experienced in the east since Anadarko's pressure is
higher?

A Well, I will say, Mr. Stevens, that we have found

no indication of any water escaping from the injection

interval into the Petro-Lewis or the Skelly Penrose "B",

Now, there were three contributing -- I don't
know -- water flows in strangc manners: If it gets
into this zone that is at the base of the salt, it would

seem to spread out; it seems to dig itself a pipeline.

Would it ke possible for, say, 1900 pounds of
pressure in the Petro-Lewis area to contzibute 2373 pounds

to the Anadarko area farther east to your problem area?

A Well, of course, these maximum pressures, 1 am

sure Anadarko's area where they have injection under 1900
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so this is the maximum, Just to find the maximum pressure
on a given well, sc to say that Anadarkc area tas 2300
pounds of pressure, that is the highest of 1900, and we
can't say that you might have a well here that has 2300
pounds or you might have here a well that has 1500 pounds.
You haveto have a well that has 1900, so you could, in
general, if there was much water moving from here to here,
there is no indication that this contributed to the problem
in here.

Q In your opinion is it the primary =~- not the
total =-- problem, but the primary problem caused by additionjg
deep wells with possibly uncemented casing or casing that has
been washed around by the injection water?

A I think it is probable that some your wells in
this area, the new completions, but the majority of the old
Drinkard wells which were drilled in the 50's --

Q (Interrupting) I am not suggesting that there is
no possible problem on the west side. With the lack of deep
wells on the west side, it may be a factor in the possihlity
of pollution.

A Yes, sir, I am sure it would be, I feel a lot
more confident there is no deep production over here, and tha

the water is staying in the injection intervals,
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MR, STEVENS: Thank you, Mr. Ramey.

MR, PORTER: Does anyone else have any questions

of Mr. Ramey?

CROSS_EXAMINATION

BY MR, KELLAHIN:

Q Mr. Ramey, in the answer to Mr. Stevens, do¢ you

feel that the distance of improperly cemented deep wells is
a major factor in the contamination?

A Yes, sir, I sure do, Mr, Kellahin, I very de-
finitely do.

Q Your recommendation is that injection, unless we
come up with something else, injection should immediately
be curtailed or discontinued, and that would mean production
would also be discontinued in the area, would it not?

A I am afraid it would. It is a little hard to

dispose of water.

Q Do large volumes of water have to be disposed
of?

A Yes, sir.,

Q In that connection, just by shutting down the

the pressure up and have no rellef, isn't that correct?

A I think that when you shut it in, Mr, Kellahin,
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I mean, my theory =-- as you know, I am not a hvdrologist --
is that the water in the higher zones would seek a level, ang
that would continue to move out until they have attained
zero pressure,

Q Would it be a better approach tn attempt to reduce
the pressures?

A Well, this could be done if you continually were
injecting into a leak. You can inject one spot and take
it out, and what essentially Skelly is doing there is
relieving the pressure, and probably where the water has
been broken through the base of the salt into the cavity
reducing pressure, and something is feeding down the line,
and the flow doesn't seem to be diminishing much.

MR, KELLAHIN: Thank you,sir,

BY MR, PORTER:

Q You referred to the volume of water being removed
on a daily basis,

A From there tec the LPG, I meant the storage well,

MR, PORTER: Does anyone else have a question of

Mr, Ramey?

CROSS EXAMINATION
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BY MR. STUMHOFFER:
Q I am C. W, Stuvnhoffer of the Armor 0il Corporation,

and 1 just wanted to question you about something where you
made a statement in your testimony that before the days of
disposal of the Armor's well, 1 believe, you said 400 --

A (Interrupting) 200, I am sorry.

Q It should have been 400, it is about 200,

right?

A The last figure I had was 4.

Q Well, to go to the vacuum, when we were not dispos-
ing, I just thought I would like to mention that.

A Pressure is 1200 while you are disposing, and
when you're not disposing, it goesto zero,

Q Yes,

A That is interesting.

CROSS EXAMINATION

BY MR, STAMETS:

Q Mr, Ramey, is there any indication that there were
water flows in the formation before these various projects
of disposal production were started?

A Somebody brought up yesterday that we had a little
discussion with some operators yesterday afternoon that

Texaco had encountered tremendous water flow when drilling a
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well down Section 16 of 2337, However, I checked the well

files, and I vaguely remember something to the effect th

back before 1 went to worl for the Commission, I checked

the well files in our office here, and I could find nothing
in any of the Texaco wells that indicated this. I do remem=~
ber something along this line; perhaps somebody else has
some definite information on it.

Q Apparently, when drilling the old Drinkard wells,
they didn't have a big problem,

A No, not to my knowledge, and I should point out
that up here the Teras Pacific, in that area they ericountered
error in the salt section, and had at least two wells
blew out. This Number 4 well, where the water was breaking
through this well, it blew out several times when we were
drilling, We managed each time to blow the red bed, and it
would cave in, and they were planning to get 564 feet of

casing into the hole, and they cemented 10CC sacks of cement,

and when I checked tne top of the cement, they only had 100-
foot fill up on it, so we have got a tremendous cavity

of some kind back in there, and this has been indicated

(21

in this other well., This well of Sinclair's, Sinclair drille
it to the cross section, and it also encounter:d air in the

salt section., They set 958 feet, and this was 2900 feet and

THE NYE REPORTING SERVICE
: STATE-WIDE DEPOSITION NOTARIES
I 225 JOHNSON STREET
SANTA FE, NEW MEXICO 87501
TEL. {S05) 982-0386




ey
¢
f

CASE 5377

RAMEY~CROSS baer 29

it was perforated with 1000 sacks of cement, and then they
cawme up and perforated at 950 feet and squeezed 2570 sacks
of cement into that perforation, and before they could com-
plete the casing, it collapsed at 2160, so there is some->
thing in that area. But it was an error in this case, and
there have been occasions where the water has been en-
countered in a salt section in this particular area, and

the only one is this rumored Texaco well.

Q It appears that these various water flows must be
diminished and halted, and adequate repairs on a number of
them should be made.

A I would think so, There is, from what I have seen,
Texas Pacific is trying to squeeze off this No; 4 Boyd, and
from Armor attempting to squeeze off this Sitgo State and
pump cement in, and it just flows down the river.

Q Some of these injection pressures, the maximum
pressures of 2300 pounds, what depth are they injecting into?

A You are looking at the interval 34 to 3700,

Q Would you make the bottom pressure something like
5000 pounds? I may be a little high on that,

A It is probably another 1400 pounds, so you are
looking at about 3700 pounds less 46, Whateve:r that would

be, it is not excessive at that depth, It looks pi:2tty
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excessive to me,

Q 1t is not as nuch above what you would expect as
you get inuication from fliis Skelly well of 1700 pounds, but
1200 feet,

A Right, yes. It is 3700 pounds at 3700 feet, and
it is probably safer at 1700 pounds than at 1200 feet,

Q Do you think you might accomplish any pregsure
relief in these reservocirs by producing them and reinjecting
only the produced water ~-- say ~- selectively in the project?

A That would be a possibility,

Q Perhaps if you stayed away from the east side of

the area, however, that may be a factor in staying away

be some deeper wells, uctil these wells are repaired,
if they are r=paired.

MR, KELLAHIN: Thank you,

MR, PORTER: Are there any other questions of
Mr, Ramey?

The witness may be excused.
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(Witness sworn,)

DANIEL S. NUTTER

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

examined and teastified as follows:

DIRECT EXAMINAT ION

BY MR, CARR:

Q Would you state your name for the record, please?
2 Dan Nutter.
Q By whom are you empioyed and how long have you

beer. employed in this position?

A New Mexico 0il Conservation Commission, Chief
Engineer, approximately 17 years.

Q Mr. Nutter, as Chief Engineer of the Commission
have you been called upon to testify as an expert
petroleum engineer before the Commission and in the
District Court?

A Yes, sir, I have.

Q Are you familiar with the subject matter of
Case 53777

A Yes, I am.

MR. CARR: I tender Mr. Nutter as an expert
petroleum engineer.

MR. PORTER: Mr. Nutter's qualifications are
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acceptabloe,
BY MR, CARE:

) Mr. Nutrer, would you cxoplain the data you have
nn the rate of injection in the various water-flood
projects and dispogsal wells and indicate how this data
relates to the rate of praductiou {rom the pools involved?

A Yos, I will, First we have previous testimony
rhat says there are three water-disposal projects in
the area; presumably there is no procuction fron those
water <ligposal prxoijects, so everything that goes in is
in the resexrvcir or in a reservoir. The four water-flooag
projects that are operating in the area, though, which is
7 under consideration, I have August oroduction and injec-
tion figures herxre which I would like to testify to.

The Anadarko Langlle-Mattix Penrose Sand lhit 1n the
montn of August, 1974, produced 55,937 barrelz »f

oil, 264,172 baxrrels of water, and 22,341 mcf of gpas.

This gives us a total fluid produced, or liquid. produced,
of 310,109 barrels of oil and water and the 22,341 mcft

of gas. Against this was injected 691,955 barrels of
water. Now, I don't have a conversion figure at hand

and I have not converted this gas produced into barrels

of reservolr space, however, 22,341 wmcf of zas is not
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going to occupy a great deal of reservoir space when we
consider that injection pressures being as high as they
are, we know that the reservoir pressure is rather high,
because the Anadarko Project, as Mr. Ramey testified, is
injecting at a maximum pressure of 2300. This plus the
hydrostatic head is going to give you a fairly high
reservoir pressure in there and the 22,241 mcf of gas
converted to barrels at that pressure is almost negli-
gible. So, we have an injection-production ratio of 1.9
to 1 in this particular flcod. In other words, almost
twice as much is going in as is coming out.

The Petro-Lewis flood, in the month of August,
produced 14,631 barrels of oil, 115,351 barrels of water,
for a total liquid production of 129,982 barrels. This
was accompanied by 27,260 mcf of gas. The liquid ratio
again, without converting the gas into barrels, would be
-- there was injected 152,838 barrels of water, so the
liquid injection-production ratio is 1.2 to 1, which is
just a little moxe than 1 to 1, of course.

The Skelly Penrose "A" Unit, in the month of
August, produced 41,567 barrels of oil, 115,854 barrels

of water for a total liquid production of 157,421 barrels.
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This was accompanied by 8631 mcf of gas, a negligible
amount. Injecticn totaled 272,780 barrels of water.
The ratio of injected fluids to produced liquids is
1.7 to 1 in this project.

The Penrose '"B" Unit operated by Skelly in the
month of August had 7174 barrels of oil produced, 96,398
barrels of water produced for a total 1liquid production
of 103,572. This was accompanied by 2607 mcf of gas.
There were 167,829 barrels of water injected in the pro-
ject. The injection ratio of liquids to liquids is
1.6 barrels of liquid injected to 1 barrel of 1liquid
producsd.

Now, it appears that each of these flouods,
with the possible exceptinn of the Petro-Lewis, is far
exceeding the amount of withdrawals if we co:usider the
amount of injection taking place. After fill-up is
achieved on a water-flood there is no real necessity
for exceeding the rate of production by the injection
rate. Of course, prior to fill.up you do have to because
you have a void in the reservoir that must be filled.
But, if you evceed it, without increasing the reservoir
pressure, the liquids have to ge somewhere. This may be
the problem that we've got here.
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MR, CARR: 1 have no further questions of this
Witaess.

MR, PORTER: Does anyone have any questions of
Mr. Nutter? The Witness may be excused.

Mr. Kellahin, do you have some teatimony that
your client --

MR, KELLAHIN: (Interrupting) Mr. Porter, we
have two witnesses that I would like sworn.

MR. PORTER: Do we have anyone else that desires
to present testimony in this Case? 1If we do, let's have
all the witnesses stand and be sworn at this time.

(Witnesses sworn.)

s FARRIS NELSON
called as a witness, having been first duly sworn, was
examined and testified as follows:
DIRECT EXAMINATION
BY MR, KELLAHIN:
Q Would you state your name, please?
A Farris Nelson.
Q Mr. Melson, by whom are you employed, and in
what position?
A I am employed by Anadarko Production Company
o as Area Engineer in the Eunice Area.
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Q Where are you located?

A I live in Hobbs.

Q Have you ever testified before the 0il Conser-
vation Commission?

A No, I have not,

Q For the benefit of the Commission would you

briefly outline your education and experience as an
engineer?

A Yes. I have a BS in Petroleum Eungineering from
the University of Oklahoma; 1 werked ~--

Q (Interrupting) When was that?

A 1954. 1 worked for three years with Gulf 0il
Corporation and tt . last 17 years with Ambassador 0il
and its subsequent owner, Anadarko Production Company.

Q Have you been working during all this period as
an engineer?

A Yes.

Q Working with Ambassador, did you have arnything
to do with th~ institution of what is now known as the
Anadarko Penrose Sand Unit Waterflood Project?

A Yes, I have worked on that project for the last
13 years.

Q And you are famiiiar with the wells in the
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project and the injection that has been made in it?
A Yes.
Q And other details?

A Yes, 1 am,.

MR, KELLAHIN: Are the Witness' qualifications
acceptable?
MR, PORTER: Yes, they are.

BY MR, KELLAHIN:

Q Mr. Nelson, referring to what is marked as
Anadarko's Exhibit No. 1.
(Whereupon, Anadarko's
Exbibit No. 1 is marked for
identification.)
Q (Continuing) Would you identify that Exhibit
and discuss the information that is shown on it?
A Yes, This Exhibit shows the Anadarko
Langlie-Mattix Penrose Sand Unit and further it shows

other leases in the area outside of the Langlie-Mattix

Are those the areas colored in yellow?

Yes.

I
Unit which is operated by Anadarko.
|

What is the significance of the red outline?

> O o L

The red outlire is the area being considered |
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ir this hearing.

Q That is under the Commissions advertisement
on this particular hearing?

A Yee, that is correct,

Q Now, you heard the testimony this morning that
Anadarko was asked to make a survey of all their
injection wells, Has this been done?

A | The job hasn't been completed. We received
directions from the Oil Commission in July of this year
to commence in injection profiles to include temperature
surveys and radioactive tracers on all injection wells
operated by Anadarko. I might state that there are 49
injection wells in the Langlie-Mattix Unit, there are
two injection wells cutside of the Unit on leases op-
erated by Anadarko. To date we have completed 31 of the
surveys; we have, as Mr. Ramey pointed out, it has
been progressing rather slowly and I will try to point
out some of the reasons for that. We have completed
31 of the surveys with no indication’of problems.

Let me digress just & minute and say that the purpose
of these surveys was to try to show that there was or
there was not fluid movement out of zone, out of the

Queen's section, around tt .«oing shoe vertically into
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the other zones. We have completed 31 of the surveys

NELSON-DIRECT

with all in good order. We have six of the wells that
are reaily to survey as soon as the surveying company can
get to those. We have four wells that we‘ll have to
pull the tubing on to move tubing obstructions. There
are nine wells that we have fill-up in the open hole
section and this must be cleaned out.

Now, part of the delay in completing this work
has been in the cases where work had to b2 performed
either to remove tubing obstructions or to clean out the
wells., When you start to go into a well to pull the
tubing, it generally takes one to two weeks to bleed
the pressure down sufficiently that a pulling unit can
move in and pull the tubing. Then, equipment has been
a-problem too. Pulling units just haven't been avail-
able. We've had anywhere from one to three units working
on this project and we would have had more except they
just v :re not available. Then I would like to mention
on one of the wells, the only well on which we found a
problem, was the Langlie-Mattix 4-3, which is located
in Section 22, Unit F. This survey did indicate a leak
around the casing shoe. That leak has been repaired
and it has been resurveyed and the second survey was
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satisfactory, This is the only well in all of the 31
wells that has shown any problem, any indication, that they
could be contributing to the problem, Now, we did find
a casing leak in 13-B-2 and 35-2,

Q Would you locate those wells, please?

A All right, 13-B-2 is located in Section 27,
Township 22, Range 37, in Unit B, 35-2 is lccated in
Unit H in Section 33, same township and range, The
casing leak in 13-B-2 was at a depth of 2480 feet. This
leak was coming back into the casing, was a result of the
problem, not contributing to the problem. It has been
1~ squeezed and repaired, We currently are working on
the 25-2,

The only other well that indicated any problem
on the survey was Well No. 7-3 located in Section 21,
Unit B, same township and range. This well indicated a
water flow between the surface casing and production
casing from a depth of about 1350. This has been
cemented off and the water flow has been stopped.

Q Was this water flow occasioned by the 7-3 well or
is it a result of water coming into that formation from

elsewhere?

A No, the survey on 7-3 indicated there was no
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problem with the casing shoe on that well., The water

NELSON-DIRECT -

that was being injected was going jinto the correct
formation; as far as the survey was concerned it was
staying in that formation,

Q What do you think was the cause of the waterx
flow?

A The water flow had to be comihg from the zone
that was pressured out by some other source,

Q Now, did you find any temperature anomalies
in connection with your survey?

A Yes. We found several wells that indicated
temperature anomalies, These ranged from about 2900

ieet up generally to about 2300 feet,

Q What is the significance of the temperature
anomaly?
A The temperature anomaly indicated that there was

@ fluid movement outside of the wellbore that changed
the temperature gradient different from what it normally
should have been.

Q That has no significance in connection with the
cementing job on that particular well, does it?

A That is correct., The fluid could be placed into

that particular zone at some other point; it definitely
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was not from the wells where the anomaly occurred,

Q You made reference to an area of about 2600
feet and 1 believe Mr. Ramey gave some testimony about
the water entering this lavel at 2600 feet., In your
opinion is that a continuous zone across the ares in-
volved here?

A Just from these temperature ancmaly that we have

noted here it doesn't seem like it is a blanket zone.

It occurs in toward the bottom of the zone, say at 2900

feet in some wells and others up as high asz 2300 feet.

Q Now, you heard Mr. Ramey's testimony that in
his opinion a major source of the problem is improper
cementing jobs on these deep wells in the area. Do you
agreé with that testimony?

A Yes, I definitely do.

Q Do you recommend to the Commission that some
action be taken to assure that these wells are properly
cemented?

A Yes. 1 think this is the only way we can cure
the problem.

Q Now, would shutting in the flood in any way
solve the problem; shutting in all injection?

A No. Shutting in all injection will not solive
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the problem. It may stop the recharging of the zone,
but the potential is still there; if there is any in-
jection ever into any of these zones from the San Andres
up, the potential for flooding problems is still there
unless deep wells are correctly cemented.

Q But just shutting in the injection wells,
would that in any way reduce the pressures in the forma-
tion, within a reasonable time?

A In a short time, no. fhere needs to be some
fluid withdrawals in order to reduce that fluid, that
pressure.

Q Now, you heard Mr. Nuiter's testimony in regard
to the injection ratios in connection with this area,
and there was some mention made of just injecting pro-
duced waters. What would be the effect of following
that recommendation?

A The effect of just reinjecting the produced water
would be finally a reduced pressuxe in all of these zones
from the Queen up through the top-most zone to the salt,
but at the same time there is going to be a drastic drop
in oil production,

Q In your cpinion would that productlvity of the
water flood ever be recovered?
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A From experience , zones in floods where there has

been an interruption of injection or production, the
production rate of oil never returns to the trenrd that had
already been established. That is, it doesn't return

to the decline curve at the same rate as you shut it in

at. It usually returns to the decline curve where it would

Q That would result in a loss of oil that would
otherwise be recovered?

A Yes, that's right,

Q In you opinion, if you just reinjected produced
water; would the decline in pressure be rapid?

A Fairly rapid; your production rate is gcing to
fall very sharply without additional water.

Q Have you had any experience in the reduction in
your production rate as a result of shutting in injec-
tion wells?

A Yes, we have. Since we started this work in
August, =3 Mr. Ramey testified, our injection rate is
averaging about 21,500 barrels in August. Our rates are
now down to about 17,500 barrels per day and that
reduction is due to the work that we're having to do in
order to Ui M n suvesyZl  Durlisg fhils same peviod of
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time ocur oil production has dropped approximately 125 to
150 barrels per day.

Q Do you attribute that to closing in the injection
wells for testing?

A Yes, I think it iz a reflection of reduced
injection rates.

Q And you would expect a éomparable reduction in
production if you werely reinject prcduced water, is that
correct?

A Yes, that's correct.

MR. TRUJILLO: Excuse me ., wﬁat was thai: reduc-
tion drop that you just menticned?

MR, NELSON: The productien drop on the oil?

MR, TRUJILLO: Yes.

MR, NELSON: Approximately 125 to 150 harrels
per day of oil.

MR. TRUJILLO: Okay. Thank you.
BY MR, KELLAHIN:

Q Now, you heard the testimeny in regard to your
injection preisures and it was stated your maximum
pressure was 2300 pounds. Do you have any comment on
that?

A Yes. I feel like maybe there was a typographical
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error in preparing the C-115 because our water-injection

plant pressure is only 2200 pounds.

Q So you couldn't achieve a 2300-pound pressure?
A No. We couldn't achieve a 2300-pound pressure.
Q What is your injection pressure at the present

time, do you know?

A The pressure rangeé in Cctober from 1100 pounds
to 2150 with -- I'll start to give an average pressure
of 1525 but that's really not very meaningful.

(s] It varies from one well to ancother, is that
correct?

A Yes, it does.

Q Would you be adverse to putting ycur major
injection over on the west side as opposed tc the east
side as a temporary measure?

A No. This would seem to be a reasonable approach
since most of the deeper wells and the plugged wells
are along the east of the Langlie-Mattix Unit.

Q You did re-enter this Willingham Well, the T. O.
May Well No. 1, did you not?

A | Yes, we have, Rather, we are in the process of
re-entering that, and I might give ‘Yte Commissjion a little
bit more information than what Mr. Ramey has: This
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morning we were at 4210 cleaning out this well. We went
in and we encountered the top of 8-5/8 casing where
the well records says it should be at 1904, In order
to hold the red bed back, we had to set 250 feet of
10-3/4 casing and then finally a string of 7 inch wasg
tied into the 8-5/8 at 1904, There is a reported plug‘
of 20 sacks at 2000 feet but we didn't find 1it; it
wasn't there. As I said, this morning we were at 4210,
which puts us down in the San Andres Formation, We
expected to get a tremendous waterflow., I really
believe that plug was there because I expected to
get an immediate waterflow when we penetrated that plug,
but the plug wasn't there. We were actually loosing
fluid; the fluid is actually going down the hole and
evidentally into the San Andres Formation.

Q You didn't encounter any waterflow at any level
in that well, is that correct?

A We had a waterflow that lasted for something
less than an hour and then it has been on a vacuum
ever since that time. We have been having to supply
maxe-up water in order to keep that and clean it out.

Q You said you didn’t find the plug. Anadarko

didn’t drill that well, did they?
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A No, they did not.

Q And they didn't plug it originally did they?

A No, they did not.

Q You have taken on the job of plugging it at the
Commission's request?

A That is correct.

Q Now, there has been some indication that the re-
duction in reservoir pressure is required here. Do you
agree with that?

A Yes. I think that probably we are going to have
to reduce pressure in order to allow the deeper wells to
be properly cemented.

qQ Would that be just an area problem around the
well where the cement job is being attempted?

A 1 think this could be accomplished by just
closing in or reducing the rate immedia® 1ly surrounding
the well to be worked on,

Q But as a measure to show the wells have been
cemented, do you have any recommendations as to injection
rates or any other action that could be taken to reduce
reservoir pressures? What would you propose?

A If I understand your question correctly, your

question is: How would we go about reducing the --
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Q (Interrupting) What would Anadarko recommend
as to future injection rates?
A We would like to recommend that future injection

rates be limited to reservoir voidage. This way we are
just putting back what we are taking out of the reser-
vcir and this would be dissipating the reservoir
pressure at basically the sawe rate as if we closed the
reservoir in.

Q In other words, it would have the same effect
as Mr, Ramey's recommendation?

A Yes, this ie true, but it would have the advan-
tage that it would continue to allow us to produce some
of the oil during that period of time.

Q Would that result in a reduction over a period
of time in the reservoir pressures?

A Yes, it will, because as Mr. Nutter pointed out,
our injection rate had been varying from 1.8 to 1.9
barrels per barrel oif withdrawal. When we start
limiting our injection just to the reservoir voidage
we're going te be from month to month increasing the
amount of injection, therefore the pressure will decline.

Q Over a period of time the volume of fluid in-

jection will be reduced, is that right?
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A That's right.

NELSON=-DIRECT

Q Below the initial rate of replacement, is that
right?

A That's right.

Q Do you have anything else, Mir. Nelson?

A No, I don't believe so.

Q Was cxhibit No. 1 prepared by you or under your
supervision and direction?

A It was prepared under my direction.

MR, KELLAHIN: i would like to offer Exhibit No.

MR, PORTER: With no objection Exhibit No. 1 will
be admitted.
(Whereupon, Anadarko's Exhibit
No. 1 was admitted into evidence.)

CROSS EXAMINATION

BY MR, PORTER:

Q Mr. Nelscn, are you suggesting that what you
are recommending here,as far as xeducing the pressure,
would offer a better permanent solution to this thing
than complete shut-in?

A I think that it would, Mr, Porter, because com-
plete shut-in is going to mean that production has to
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cease during the time that all iInjection is stopped. |
We will achieve reduced bottcmhole pressures and at the
same time -- we will achieve reduced bottomhole pressures
Dy our proposals and this will allow the deeper operators
to complete their recementiing jobs. At the same time
we will be able to produce some of the o0il we would other-
wise not be able to produce.

Q Do you feel that they can come nearer completing
their repair jobs on the deeper wells under your
recommendations than could a complete shut-in?

A I don't think that it would be a better situation
from their point of view, no, but I just don't believe
that we have to go to that extreme in order to achieve
the cement job. I wmight point out that Armor has had
some very bad experience with this trying to cement
in the waterflow, but we have also had one case where
we had casing failure on our Metex Supply 2 No. 1 which
is located in Unit B of Section 35, 22, 37, that required
a casing repair, a cement squeeze, and we had some

e

trouble but it was achieved.

Q I see.
A S¢, I don't feel that we have tc reduce this
reservoir pressure just to -- the original reservoir
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pressure--in order for them to adequately cement the
deeper wells.

Q But you feel that any reduction in pressure here
will interfere with ultimnate production of oil?

A Well, when you say any that becomes -- could be
very small, but if we reduce the rate down to just
reinjected produced fluids, then it will result in
lower ultimate recovery.

Q Some loss of o0il?

A Right.

Q Thank you.

MR. PORTER: Does anybody have any questions of

Mr. Nelson? Mr. Nutter?

CROSS EXAMINATION

BY MR. NUTTER:
Q Mr. Nelson, do you have any idea what your
average injection pressure would have to be in order to

reinject produced fluids?

we already several days ago started reducing -- the
injection pressures and injection rates on these wells
as we complete the injection profiles. We have many
wells that are not going to take a significant amount
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of water at 1700 pound. wellhead pressure., This will
vary from weil to well.

MR, NUTTER: Thank you.
MR, PORTER: Mr. Stamets. !

CROSS EXAMINATION

BY MR, STAMETS:

Q Mr. Nelson, is there anything =lse that Anadarko

could do to reduce the pressure in these other pressure
zones, I'm not talking about the reserv5ir zones but

these stray sands up and down the hole in the salt sections
which are pressured up now?

A Well, short of relief wells I don't know of any-
ﬁ'3 thing that Anadarko could do to reduce the pressure.

Q Is a relief well a reasonable possibility?

A I don't really believe that it is a necessary
step at this time. I believe that the pressure and the
fluid flow will decrease fairly rapidly and that within
I a short period of time the cement job can be complated.

Q Short period of time; how short is a short period

A 60, 90 days.

Q You testified that you had experienced a decline

in oil production of 125, 150 barrels per day; what
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periods of time are you talking about there?

A That is from the first of August through
October.

Q Had this flood stabilized on production before
this time or was it declining?

A It had been fairly stable, between 1800 ard 1900
barrels per day, for the last several months,

Q How about 19737 Was this flood producing more
oil at the beginning of the year than the end?

A Yes, it was.

Q So 1973 had experienced a decline?

A Th:c s right.

Q Is it possible that this decline you experienced
here is just a natural decline in the productivity of
the flood rather than altogether due to the decline in
injection?

A Well, the decline charts indicate that it is
a faster decline now than it was earlier.

Q The Wellingham re-entry, you say that you had

a little waterflow early. At what depth did you have the

waterflow?
A I'm sorry, but I can't answer that. I domn't
know,
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Q Do you know if it was in the Queen Formaticn?

A No, I'm sorry, I didn't ask that question so «
don't have the answer. Of course, it would be hard to
say anyway because we have found no competent plugs
anywhere in that formation so everything from 2800 feet
down is communicated together, which wculd include
most of the Seven Rivers, Queen, and all deeper formations|

Q You limited your injection to reservoir voidage;
do you have any idea what that figure would be currently,
what your injecticn volume would be?

A That would be in the range from 10 to 11
thousand barrels of injection per day.

Q It would be roughly l1to 1; for every barrel
of fluid produced you put in another barrel of fluid?

A Roughly that, a little more than that,

Q If you were tu reinject only the produced
water that would reduce that ratio to a little less than
1 to 17

A Yes, and it would be a real fast decline; it's
my opinien.

Q Referring back to Mr. Nutter's figures for
August, it would appear as though one-sixth of the
voidage would be 0il so you would be able to put back
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five-sixths of the voidage.

A Where you just reinjected produced water, is
that what you're saying?
Q Right.
A This should be correct.
MR, STAMETS: That's all,.
MR, PORTER: Does anyone else have a question of
the Witness? Mr. Trujillo?

CROSS EXAMINATION

BY MR. TRUJILLO:

Q Mr. Nelson, how many of these deep wells are
you required to cement? Do you have any idea how many
that would bea?

A Well, that's kind of a loaded question.

Q What I'm really trying to find out is how leng,
Mr. Nelson, how long you would take to do the recementing
that is required, that is the cementing that's required

on these deep wells? I'm trying to get an idea how long

you would have to operate under these reduced pressures.

A Reduced rate?
Q Right.
A It's at least probably going to take in excess

of 3 months, and part of that is going to be because of
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equipment trouble. Equipment just will not be available

7
NELSON-CR0SS D
for that much additional work in the area. There's
going to be several of these wells that are either

within the unit area or one location removed from injection

v

approximately 15 to 20 wells are going to have to be re-
cemented in that area. Now i{ you expand the area out
there's going to be more than that, but I think all of
us would agree that the immediate concern is the wells
clogsest to the injection.

MR, TRUJILLO: Thank you.

MR. PORTER: Mr. Ramey, did you have any questions]?

MR. RAMEY: Yes,

CROSS EXAMINATION

BY MR, RAMEY:

Q Mr. Nelson, you know it has been common prac-
tice when an operator finds a flow of water down there
in between casing strings that he just puts a
s.queeze on it. Is this going to offer any problem, to
go in and try to shut off water lower down in these
wells where the top has been filled with cement?

A Well, to begin with I don't agree with that
way of squeezing a well for solving thc waterflow and

to my knowledge, none of our problems have been handled
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that way, but to answer your question, it will make the
problem more difficult. That would probably involve
perforating, squeezing, resurveying and seeing if your
cement is where it belongs. If you did not have that
cement cap you could just circulate -- hopefully you
could circulate -- cement to the surface and you would
be in good shape.

Q What about dry holes that have to offset these
units by one or two locations?

A I think that a check should he made of the
record to see what the record says comparing the plugging
operation. A little bit of experience may have to be
applied to that to decide whether that hole has to be
re-entered or if it may have adequately been plugged.

MR, NUTTER: Is that the experience you get
from the Willingham?

MR, NELSON: Yee. 1'd say if we had another
Willingham well in the area we would probably take a look
at it.

MR. PORTER: Any further questions of Mr. Nelson?

REDIRECT EXAMINATION

BY MR, KELLAHIN:

Q Mr. Nelson, in the question asked by Mr. Porter
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he asked if our proposal would reduce pressures enough
and waterflow enough to permit the cementing of these
wells. Would you recommend that off-set injection

wells perhaps be shut in while cementing was being done?

A Yes, sir. The question was: Would it be
advisable to reduce injection or shut in the injection
off-setting deep wells that needed to be recemented,
In some cases there are deep wells that are inadequately
cemented on the same 40-acre location as an injection
well., 1In this case I think that it is imperative that
that injection well be shut ir. it might even be
necessary that additional wells off-setting that one
location be shut in.

Q Now, in connection with reducing injectien
pressures and volumes, should that be done on any
injection well prior to completion of the objectivity
profile survey?

A We feel that it should not be.

Q For what reason?

A We would like to continue to perform all of
these profiles at the pressure and rate that they have
been operating under for the last several months or
years, and then after that profile has been completed,
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at that time reduce the rate.
Q Is that what you have done on the wells on which
you have run the profiles?
A Yes, this is what we have dorn~ already.

MR. KELLAHIN: That's all I have.
MR. PORTER: Doez anyone else have a question?
Mr. Ramey.

RECROSS EXAMINATION

BY MR. RAMEY:

Q Mr. Nelson, go back say to the plug well, and
say for example that Intercoast and J. C. Clower Well
that Mr. Sims converted to a water well or something,
where the Commission file shows three strings of pipe from
the well and then it just shows it plugged and akandoned
and we have no information as to how the well was
plugged. Wwhat would be your suggestion? We don't
know whether it was plugged adequately or plugged at all,
whether pipe was pilled, and I think our records show
10-3/4 pipe at the surface, the well now has like 9-1/2
at the surface. Nothing seems to add up on the well.

A Personally, I think that well, the only way‘that
you can ever satisfy yourself that it is plugged properly
is to at least re-cnter it and determine that there are
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plugs scmewhere because you don't have records to indicate
that there are any plugs; you don't have any records at all
on the plugging operaticns. But, if it is just ignored
then we could be facing a situation just like we are
on this T. O. May well, making no plugs there.

MR. RAMEY: Perhaps Mr. Sims could enlighten
us on this well. Do you have any information on that,
Mr. Sims?

MR. SIMS: It was supposed to have been plugged
back above the salt and the people that shot the casing
in two before the salt and I don’'t know what depth now,
even at the time; it has been years since it was drilled
and they gave it to us that way, and they were
supposed to come back to second water, which was some-
where around 4 or 5 hundred feet, and that was where we
were supposed to get the water from. 1t doesn't produce
water from shallow water, the 60-to-70-fount water, but
that's as far as I know about it. Clower, he did all the
work himself, and gave it to us as a water well. But as
far as if it was plugged, I don‘t know.

MR. PORTER: If no one has any further questions
of Mr. Nelson, he may be excused.

MR. KELLAHIN: I call Mr. Kernaghan.

THE NYE REPORTING SERVICE
STATE.-WIDE DEPOSITION NOTARIES
225 JOHNSON STREET
SANTA FE, NEW MEXICO 87504
TEL. (505) 982-0386




KERNAGHAN-DIRECT CASE 53ZZV~

(p ]

Yiren Vs i fas
Page. St 8

(Witness previously sworn.)

DAN KERNAGHAN

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

examined and testified as follows:

DIRECT EXAMINATION

BY MR, KELLAHIN:

Q Would you state your name, please?

A My name is Dan Kernaghan.

Q By whom are you employed and in what position,
Mr., Kernaghan?

A By Anadarko Production Company as Division

Evaluation Engineer.

Q Fow long have you worked for Anadarko?
A 3 years.
Q In connection with your work at Anadarko does

the Langlie-Mattix Sand Unit come under your jurisdiction?

A Yes, it does.

Q Have you testified before the 0il Conservation
Commission and made your qualifications a matter of
record?

A Yes, I have.

MR, KELLARIN: Are the Witness' qualifications
acceptable?
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MR, PORTER: Yes, sir, they are.
BY MR, KELLAHRIN:

Q Mr. Kernaghan, have you made any study of the
reserves on the Anadarko project?

A Yes, I have.

Q What have you arrived at on that?

A Well, the reserves, based on continued operations
from Anadarko -operated leases within the area of this
hearing, are approximately 1,900,000 barrels as of 1/1/75.

Q Now you heard some questions in regard to
reducing injection rates to produced water. Would that
have any adverse effect on the ultimate recovery in this
flood?

A Yes, sir, it would.

Q If so, what would the effect be, in your
opinion?

A The effect would be substantial. I don't have
any exact figures on it at this time, It would be very
difficult to determine the exact extent nf it at this
time but 1 feel that the loss would be substantial.

Q Now, if all injection were stcpped, what would
be the effect upon this reservoir?

A If all injection were stopped and we could utill
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produce the wells, supposing that a reasonable source,
a reasonable method of disposing of the water could be
found, we stand to lose about a million and a half barrels.

Q And if you can't find a place to dispose of the
water where --

A (Interrupting) We stand to lose the whcle
miliion nine,

Q You can't produce this without some disposal
system, is that correct?

A That's correct.

Q And at least at present vou can put the produced
water back in?

A That's cozrrect,

Q Now, do you have any recommendations to rzlate
to the Commission as to what should be done in connection
with this problem of waterflows and various zones in this
area?

A Yes, I do. I would like to make the following
recommendations: That we be allowed to continue current
injection profiles and require similar surveys on all
injection and disposal wells within the area under con-
sideraticn; that the Commission require individual

operators to conduct surveys of the bradenhead pressure
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of all wells within this area and to collect fluid
samples from these wells, from those wells in which the
bradenhead flow is detected. Some of them will have
pressure and still not be capable of flow, and that
the Commission should require that Rule 107 for the
Rules and Regulations of the New Mexico 0il Conservation
Commission be complied with immediately within the area
under consideration-- this rule applies to the cementing
of wells and the protection of all zones below the salt;
that the water-flood prejects within this area be required
to reduce injections to no more than reservoir voidage
for a period of 90 days,and that the Commission should
appocint an industry committee, chaired by Mr. Ramey,
to study all available information, including the results
of the above steps, and to report their progress to the
Commission within 90 days.

Several of the questions aimed at Mr. Nelson
would hopefully be answered by such a committee; the
extent of the plugging necessary, the extent of the
cementing. Thau's all,

MR. KELLARIN: That's all I have of this Witness.

MR. PORTER: Anybody have any questiomns of the

Witness? He may be excused,
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MR, KELLAHIN: That completes our presentation,
Mr. Porter, thank you.
MR, PORTER: Who would like to go on next?
MR. BLODGET: I will,
MR, PCRTER: Fine,
(Witness previously sworn.)

0.V. STUCKEY

called 2s a witness, having been first duly sworn, was
examined and testified as follows:

DIRECT EXAMINATION

BY MR, BLODGET:

Q Please state your name, your cccupation, and
by whom are vou employed?

A 0.V. Stuckey, I'm employed by Skelly 0il
Company as a Technical Specialist 1 Engineer, in Midland
Texas.

Q Are you familiar with the area and matters
pertaining to the cause that is now before the Commission?

A Yes, I am.

Q Have you testified before this Commission prior
to this time and your quaiifications been accepted?

A Yes.

MR, BLODGET: We move the qualifications of --
TR RETORTING SEA Ve
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MR. PORTER: (Interxupting) The Commission con-

siders the Witness qualified.

BY MR. BLODGET:

Q Mr. Stuckey, I hand you an instrument which has
been marked as Exhibit No. A, Skelly Oil Company. Would
you identify that instrument and discuss briefly what
it shows?

A This plat is a portion of a current land map
prepared by Midland Map Company showing updated data on
well locations and lease ownership. The 36-section
area covered by this hearing is outlined in red. Skelly-
operated leases within this area are marked in yellow,
From this exhibit it can be seen that injection operations
in the area in guestion consists of waterflooding in the
Skelly Penrose "A'" and "B' Units, and disposal operations
by Skelly's manufacturing department in Section 27,
Township 22 South, Range 37 East. We will discuss each
of these operations in more detail as we proceed. The
other Skelly-operated leases which are indicated on this
plat have no injection or disposal facilities of their
own, but are served by the Agua-operatcd Blinebry-
Drinkard Salt Water Disposal System. Thz only exception

to this statement is the Ellen Sims '"A" Lease which is
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served for disposal purposes by the Skelly Penrose 'A"
Unit., Skelly-operated wells which have ueveloped casing
leaks in the 1500-2500 foot intervals, or have developed
waterflows outside the casing, or have encountered
waterflows during drilling operations, are circled in red
on this plat,

Q Mr. Stuckey, for purposes of the record, how long
have you been with Skelly and how long have you been
familiar with this particular area; worked in this area
of New Mexico?

A I have been with Skelly approximately six-and-
a-half years, and I have worked in this area during that
entire period.

Q Were you involved in the two Skelly Units
when they were formed in this area?

A I have worked on each of these units during the
entire period when they were placed under fluid in
this State.

Q Now, I call your attention to Skelly Penrose 'B"
Unit. Would you give us a little history of that parti—-
cular unit?

A The Skelly Penrose '"B' Unit containing 63 wells

became effective July 1, 1965. Injection was started
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in August, 1966, into eight wells, and was expanded and
lease line agreements were developed with offsetting opera-
tors. This Unit was originally placed under flood on
inverted nine-spot patterns, with 5-spot modifications
along the lease line, and this pattern was generally
effective by July 1, 1967, Additional wells were converted
to injection in September and Octuber of 1970 to provide
a complete 5-spot pattern for the unit area; except
for a localized gas cap area in the southwestern portion,
which was not deemed feasible to flood onperations., Wells
No. 59 and 61 on the south edge of the unit were converted
to injection in January of 1974 for cooperative floocding
with offset wells to the south., This unit now contains
26 active injection wells and 29 active producing wells.
Cumulative injection into thé Skelly'Penrose -3
Unit to November the lst, 1974, was 20,309,307 barrels
of water. The average injection rate during October, 1974,
was 6,334 barrels at an average pressure of 1630 psi.
A maximum injection on any well within this unit during
this month is noted at 2100 pounds.
From the start of injection to date, injection
in this unit has bzen monitored by temperature logs and/

or selected injection profiles at irregular intervals
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due to different time periods of injection for the various
injection wells under service in this unit. There have
been no indications from any of this data that any
injections from this unit have gone outside the unitized
interval. All surveys and temperature logs indicate that
this water was confined to the unit interval. We have
performed some remedial operations on approximately 16
wells in this unit for control of water within the uni-
tized interval. This work was done primarily to attempt
to achieve better sweep efficiency. We have only two
instances where problems have been encountered with casing
in this unit. On Well No. 32 in March, 1972, leaks in

the casing were located in the interval 226 to 426 feet,
These were squeezed off during the course of other cpera-
tiong on the well. This well was drilled and'completed

in October, 1957, and this type failure is not considered

unusual or unexpected for a well of this age. Well No.

53 has now developed a waterflow between the casing

be made as soon as a rig becomes available to perform this
work. This water problem with this well is not believed
due to injection from the Penrose 'B'" Unit. It 1is con-

sidered highly probable that the source of the waterflow

THE NYE REPORTING SERVICE
STATE-WIDE DEPOSITION NOTARIES
22% JOHNSON STREET
SANTA FE, NEW MEXICO 87501
TEL. (505) 982-0386




1t

—

41

CASE 5377
STUCKEY-DIRECT £ oy

in this well is the same as the previous waterflow which
had been encountered in the Skelly Penrose "A'" Unit
Well No. 47, which is located in the Skolly Penrose A"
Unit adjacent to this area.

Cumulative oil production from the Skelly Penrose
"B" Unit area since unitization was 1,083,831 barrels
of oil as of November the lst;, 1974. Response from
flood operations on this unit have heen relatively satis-
factery. Daily production rate increased from 116 barrels
of o0il per day in inid-1966 to a peak of 500 barrels of
oil per day by the beginning of 1969. Production rate
remained relatively stable for the next two years at
this rate, and then started to decrease at the
beginning of 1971 down to approximately 220 barrels of oil
per day by mid-1974. Recent stimulation operations on
5 welle in this unit have increased production to
approximately 280 barrels of oil pcr day at the present
time. Estimated remaining recoverable oil is 312,000
barrels for this unit under present counditions and
injection pattern.

Q Could you tell us anything about future

plans or recommendations that you would propose in this

particular unit?
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A We would propose to continue monitoring opera-

tions of bradenhead pressures and periodic surveys of
injection wells, as dictated by performance data, to
insure that confinement of injected fluids is maintained
in this unit area.

We recommend that injection in this unit be con-
tinued. Present produced water rate is 3371 barrels of
water per day in October of 1974. Production of 280
barrels of vil per day will have to be shut-in for lack
of disposal facilities if injection is interrupted or {
terminated, since produced water is presently being 4
recycled. Hauling of this volume of water would not be 1
£!2. economicaily feasible. ‘

Q Now, you mentioned Skelly Penrose "A' Unit.
Would you give us a little short history and status of
that parvticular unit?

A Skelly Penrose '"A'" Unit became effective May
the 1st, 1967. Injection was started in September and
October of 1967 into 24 injection wells. Two additional
wells were converted to injection in this unit since

that date. Injection facilities were expanded in August,

1974, by instaliation of a fourth pump at the injection

plant.
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A pilot waterflood was in operation on Skelly's
H.O0. Sims Lease within this unit area prior to unitiza-
tion. Cumulative injection into these two wells was
2,639,018 barrels prior to effective date of the unit.
Cumulative injection since unitization into the unit area
was 19,410,572 barrels as of November the lst, 1974.
The daily average injecticn rate during October, 1974,

was 9361 barrels at 1900 psi. The maximum pressure is

approximately 2000 pounds within this unit. The total

cumulative injection into the unit area to date is
22,049,590 barrels as of November the lst, 1974.
This includes injection prior to unitization.

This unit consisted of 60 wells on the effective
date in 1967. Qut of these 60 wells, 11 wells were drilled
and completed after 1942, The remaining wells were driiled
and completed in the time interval from 1936 through 1942.
We recognized the fact that these wells had a potential
for considerable problems with casing in all intervals,
and particularly within the upper 900 feet where the
exterior is subjected to corrosion from the Santa Rosa

and upper water zones. We have diligently persued casing

checks on each of these individual wells at any time we
—1|| had occasion to perform operations on these wells. 1In
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the interim period from the effective date of the unit
until now, we have located and performed remedial operations
on leaks within the upper 1200 foot interval in 11 wells.
We recognize that this will be a continuing problem and
will continue diligent monitering and checking of these
wells in order to detect and remedy casing leaks in this
upper 1200-foot interval as they become evident. We are
also investigating and designing a cathodic protection
system to combat corrosion in this upper portion. 1In
addition, we have located and repaired or are in the
process of repairing leaks or waterflows behind the pipe
in the intervals from 1500 to 2500 in four wells in this
unit area. These 4 leaks or waterflows have occurred
within the past 18 months. From the starv of injection

to date, we have run selected injection profiles, tem-
perature logs at irregular intervals. Following a

series of injection profiles and temperature surveys in
iate 1971 and early 1972 it was decided to initiate a pro-
gram of installing stub liners in some of the open hole
wells which bhad been converted t; injection in order to
provide a better. more efficient means for control of
injected water. Eighteen liners were installed in injec-
tion wells in this unit in 1972 and 1973. 1Injection
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profiles run immediately following these liner installa-
tions indicated all injection water in these wells was bein&
confined to the unitized interval. This record of casing
leak repairs, repairs to waterflows behind the casing and
liner installations within this unit is considered as so-
lid evidence that we have diligently attempted to confine
water to the unitized interval in this waterflood project;
Cumulative oil production from the unit area since uniti-
zation was 2,259,569 barrels on November the 1lst, 1974,

The average daily producing rate during October, 1974,
was 1588 barrels of oil. Recompletion of Well No. 62

as an infill well in May of 1973, and drilling and
completion of 4 infill producers in 1974, has increased
production rate from the unit area. These infill p;oducers
are now being evaluated. Additional infill drilling for
1975 may be recommended if results from this evaluation
are as favorable as they now look, and if industry
conditions and price structure are aiso favorable. Re-
cent stimulation operations con 7 wells in this unit have
also contributed to increasing and maintaining a maximum
production rate. Three additional stimulation jobs are

projected for this unit for the immediate future and

additional work of this nature is under study. This unit
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has potential for increased production rate if all other
conditions are favorable and injection is allowed to con-
tinue. Estimated remaining recoverable oil is 1,715,000
barrels for this unit under present conditions and injec-
tion pattern.

The first evidence of waterflow in the Skelly
Penrogse "A' Unit Area was in May of 1973, when waterflow
wag encountered outside the casing of unit Well No. 29
and then this was repaired. Then, waterflow was en-
countered in July of 1871, in drilling operations on the
Ellen Sims "A'" No. 1 Well, which was located immediately
northeast of this unit area., This well encountered
waterflow at approximately 2500 feet.

MR, PORTER: I believe your date there was July
of 1973, instead of 1971.

MR, STUCKEY: Yes,.

A (Continuing) Then, in September of 1973, unit

Well No. 9 developed a leak at 2569 feet. However, when

the Ellen Sims "A™ No. 2 Well, which is a north offset
to the No. 1, was drilled in February of 1974, no water-
flow was encounvered in driliing operations on this well.
Then, in March of 1974, a waterflow developed outside
the casing in unit Well No. 47, and this was followed
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during the uext month, April, 1974 by waterflows in

unit Well No. 63, which was being drilled as an infill
well and had waterflows at 2200 feet and 2500 fect.

Well No. 64 was drilled in August of 1974, and encountered
a waterflow at 2500 feet. Drilling operations on infill
wells, which was unit Wells 65 and 66 in October of 1974,
encountered no waterflows at all. And since that date

we have encountered waterflows in this unit in Wells No..

e 3

3 and No. 28. These wells presently have waterflows out-

L

side the casing and will k2 z¢paired as soon as equipment

f

can be lccated to perform this work. When we were request-
ed by the Hobbs office and the New Mexico 0il Conservation

Commission to perform necessary surveys in February, 1974,

in order to determine whether there was any injection water
leaving the unitized interval, we designed a survey program
for these wells which we considered as the best possible

method to determine any failure to confine water to the

unitized interval. This program was undertaken and complet#d

in March of 1974, covering 28 wells within the unit area,.
This included all of the wells which Qere active injectors
in this unit at that time. Since that date we have com-
pleted 1 well in the south edge of the unit, which is

Well No. 59. Analysis of the data from the injection
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prnfiles, temperature decay, and 24-hour temperature
survevs on these wells indicated 3 wells which were not
confining injection to the unit interval. These wells

have since been repaired. 1In addition, there were 7 wells
which indicated channels within the unitized interval, bu%
had no discernable channel above the unit interval. We
plan to work on these wells in the immediate future as

this work can be coordinated with a reservoir study in

this area of the unit. It is our intention to confine

all injectiors to the unit interval, and also to the de-
sired flooding interval within that unitized interval,
where feasible.

‘/37‘ Now, with the unit area, still in Penrose "A" there

are two wells which have been plugged and abkondoned,

which the Hobbs office and the New Mexico Qil Conservation
Commission has requested be re-entered and re-plugged

to provide sufficient cement across the Penrose Sand inter-
val and intervals above which could be charged from strayed
water so that any movement within these wells would

be eliminated. We are preparing to embark upon this

work as soon as possible. These wells are the R. D. Sims

et al. “D" No. 2, and the Ellen Sims No. 6. The Sims

— "B" No. 2 Well is located in the southeast gquarter of the
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northwest quarcer of Section 3, and the Ellen Sims No. 6
is located in the norxthwest quarter of the southeast
quarter of Section 3. These are all located in Township
23 South, Range 37 East.

qQ Would you give us a short resume of future plans
and recommendations for this particular unit?

A We plan to monitor bradenhead pressures, re-plug
the 2 plugged and abandoned wells in the area, develop
cathodic protection installation for the wells in this unit
for protection of casing strings in the upper intervals,
and periodically survey injection wells to verify that
injection is confined to desired intevrvals. We also plan
to perform all remedial work as requested by the Commission
or as indicated by requirements for prudent operations.

We recommend that injection in this unit be con-
tinued. Present production rates, water production
rates, is 3485 barrels of water per day, and that was
the October, 1974, figure. Production of 1588 barrels
of oil per day will have to be shut-~in for lack of
disposal facilities if injection is interrupted or
terminated, since produced water is being recycled im this
unit. Production from the Ellen Sims "A' Lease could be
maintained by hauling the 22 barrels of Qater per day
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to an area outside the unit in question,

Q Do you plan any studies or anything like that?

A We also plan to participate in any study or
investigation into waterflows or contamination problems
in this area in question., We would cooperate tov the
fullest in the areca of the Skelly Fenrose "A'" Unit in
any investigation to determine the scope and ramifications
of this problem.

MR, BLODGET: Mr. Chairman, would you care that
we go ahead with this or would you want a recess?

MR. PORTER: Maybe we better recess until about
1:30.

:na (Whereupon, the noon recess
was held.)

MR, PORTER: The hearing will come to order,
piease. Mr, Blodget, you m2y proceed with your examin-
ation of the Witness.

MR, BLCODGET: Thank you.

BY MR, BLODGET:

Q Mr. Stuckey, does Skelly have any deep wells

in the area in question, and if so would you give a
short resume of their status?

— A In addition to the secondary recovery flood units,
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Skelly operates wells on primary production status in

the area as indicated on Exhibit A. These wells are ghown
on this plat and we will not list their location and
lease. Ot these wells, 4 have experienced problems with
casing leaks in the Penrose Sand or San Andres intervals.
These are the Baker '"A' No. 5, the Baker "A" No. 6, the
Baker ''C' No. 1 and the J.V. Baker No. 10. These leaks
have occurred within the past 2-year period. Baker "A"
Well No. 5 produced for a short peried with a paker set

to exclude extraneous wafer and has now been shut-in.

The Baker "A'" No. 6 has been recompleted higher in the

Y

Penrogse Sand interval after repairing casihg below this poipt.
The Baker ''C'" No. 1 experienced parted casing which was
repaired in late 1973. The J.V. Baker No. 10 presently
has a casing leak and repairs will be performed on this
well in the near future.

We were directed by the Hobbs office of the New
Mexico 0il Conservation Commission on October 24th, 1974,
to re-enter 7 wells which were in this deeper category
and run cement bond longs, then perforate, and bring

cement back either into the next casing shoe or provide

sufficient cement to tie back into the base of the salt.

These wells were the Baker "A'" No. 1, the Baker "A" No. 4,
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"aA' 5, "A" 6, the J.V. Baker No., 9, the J.V. Baker No, 10
and the J.V. Baker No. ll. We concurred with the idea
that it was the responsibility of the nperator of the
deeper wells in the area to take remedial act:ion which woul
insure the placement of cement across the producing inter-
val for shallower zones within the area of these floods.
We have develope: satisfactory procedures for the work

on these wells with the Hebbs office of the 0CC and will
proceed to do this work as soon as rigs can be made avail-
able to carry on with this work. This remedial work will
not only insure that these wells do not become a pipeline
to transmit stray water within the area, but will also have
the benefit of protecting these wells from collapged
caging due to external corrosion on the casing and

pressure on the outside of the casing.

Q Do you have any other recommndatiors in this
connection?
A OQur future plans and recommendations would be to

perform needed remedial work on all wells in this category
in this area to prevent transmission of stray water via
these wellbores. We will also participate in and co-
operate fully with studies of water migration problems

in the area in question.
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We recommend a check of bradenhead pressures of
all wells in the problem area, and any extension of this
area which is determined desirable from data obtained,
a search of records on P&A wells to determine if these
present any problems, and a search of records to insure
that all wells which penetrated the Queen Sand or dezeper
zones have adequate cement behind the casing to prevent
migration of water,

Q Now, there has been some testimony heretofore
concerning Skelly's Eimice Salt Water Disposal Well.

Would you give us a short summatry of the history of
that well?

A The Eunice Salt Water Disposal Well No. 1, oper-
ated by the Manufacturing Department of Skelly
is located 2580 feet from the south line and 1200 feet
from the west line of Section 27, Township 22 South,

Range 37 East, Lea County, New Mexico. This well was com-
pleted 11/12/61 by open hole completion 4010 feet to

4550 feet in the San Andres zone with 10-3/4 inch casing
set at 300 feet and cemented to the surface, and 7 inch
casing set at 4010 feet with 1750 sacks of cement and co-
mented back to the surface. This well is equipped with

3-1/2 inch OD tubing to 3914 feet. While the records
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available to me at the present time are very incomplete, i
regarding injection history on this well, they indicate
the average injection rate over the last 9-month period
was 1974 barrels of water at 1945 pounds, that injection
into this well in September, 1974, was 46,617 barrels

at an average pressure of 1950 pounds, and that cumulative
injection into this well to 10/1/74 was 3,875,861 barrels.
Continued disposal of this water into this well is con-
sidered vital by Skelly's Manufacturing Department to
continue operation of this plant for hydrocarbon extrac-

tion from casing head gas in the area.

Q What are the future plans and recommendations

JﬁV for this particular weil?

temperature decay surveys to determine storage interval
or intervals and to check for possible casing leaks or

o>

channel penimi casing and periorm any remedial work indi-
cated.
We recommend that disposal into the San Andres

Zone be permitted to continue. Elimination of problems

with deficient cement placement in deeper wells in the

area should permit confinement of any water dispesal

into this zone by this well. Water handled by this disposél
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well, under normal conditions, ig surplus from cooliﬁg
tower and boiler operations in this casinghead gas plant.
This water is laden with chromates and other treating
chemicals, oxygen saturated, and unsuitable for use

as flood waters in any waterfloocd project withcut ex-
tensive and expensive water treatment and filtration.

Q In summary, what are your general recommenda-
tions to the Commission concerning this problem?

A In summary, we consider the Skelly Penrose "B
Unit to be free from water migration problems. The Skelly
Penrose 'A'' Unit has experienced some waterflow problems
and has contributed in some measure to this problem.

We have taken measures, are presently taking measures,
and will continue to pursue the problem to minimize water
migration within the area in question, wWe are initiating
action on remedial work on the deeper Skelly-operated
wells to eliminate this potential source of transmission.
We consider these acticns as at least a step in the right
direction and as colid evidence of our good faith

efforts to alleviate and minimize this problem of

water migration. We therefore request continuation of
injection in the area to permit continued production and

flood operations in the area. This would provide time

THE NYE REPORTING SERVICE
STATE-WIDE DEPOSITION NOTARIES
225 JOHNSOH STREET
SANTA FE, NEW MEXICO 87501
TEL. (505) $82- 0386




STUCKEY-DIRECT CASE 5377
Page ... (?Qgg

to permit a comprehensive study of this problem.

No one operator or individual company has access

individually to sufficient data to determine the scope of
this prcblem or to assess the various ramifications, and

to formulate actiion needed by the various interests

to alleviate this problem. This will require cooperative
study and action by all concerned. We therefore suggest

formulation of a special study group, implementation of

a comprehensive study of the problem, formulation of
a comprehensive coordinated plan of attack to minimize

[ and alleviate this water migration problem,

Q Mr. Stuckey, you were present and heard the
/o testimony of Mr. Kellahin of Anadarko Company?

A I did.

Q Mr. Kernaghan, correction.

A Yes, I did.
Q Did you hear him suggest as a possible plan
to coordinate this program to try to find the problem
and remedy same recommend these five, in substance,
these five objectives: First, that the continued current
injection profiles survey, including injection and dis-

posal wells; two, continue bradenhead survey of all

wells in the area and fluid samples if any in the bradenhejd;
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three, requiring all operators to comply with Rule 107
or reduce injection to match reservoir voidage; five,
recommend that the Oil Conservation Commission appoint
a committee, with Mr. Ramey as chairman, to make a
study of the problem within the area and to report back
their recommendations within 90 days, Dovyou concur
witl. those recommendations?

A I concur generally with those recommendations.
I noted he had statea that he felt like old injection
wells in the area should be surveyed. We have some
wells which have not had a recent survey but have had
surveys possibly in '72 or '73 with no indication of

any change in the status of this well; therefore I think

T
b

hat the recommend
tempered to some extent,

Q What about the size of the committee; do you
have any ideas on that?

A I think it should be a small workable committee
of around 6 or 7 or something on that order.
MR. BLODGET: I have no further questions.

MR, PORTER: Does anyone else have any questions

of this Witness? Mr. Nutter.
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CROSS EXAMINATION

BY MR, NUTTER:

Q Mr. Stuckey, you had some general recommendations
with regard to your Penrose Skelly "A'" Unit and your "B"
Unit there, that you would continue to inject water in
there. Do you have any recommendation on that Skelly
disposal well that's associated with the gasoline
plant?

A I think we need to continue injection there.

Q Well, if we have this open pipeline through
some well or wells, is it going to alleviate the situa-
tion if we continue to inject into the San Andres?

Jﬂ? A Injection into the San Andres dces not present
a problem if we confine that water to the San Andres.

Q If it's confined to the Sau Andres. Is there
any way of knowing that the water is being confined to
the San Andres, however?

A I feel like some of the actions that we have
discussed in this hearing tcday would go a long way
toward insuring that it is confined to the San Andres.

Q But, in other words, your solution to the pro-

blem is to correct the ill but not to curtail the injec-

tion, whether it be from secondary recovery or disposal?
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A I think that --

Q (Interrupting) Close the pipelines, in cther
words.
A I think as a long-term solution to it that would

be the solution. That would be the way I think we
should proceed with the problems generally, overall.

0 Pending the time when the pipelines are closed,
isn't it reasonable to assume that the situation continues
to be aggravated by continued further injection into the
Queen and/or San Andres Formations?

A Yes, it would be reasonable to presume that,

Q Now, your reccmmendation on the iast page of
your statement was simply that you be permitted to
continue to inject into these two units that you're
operating. Now, you said you generally concurred with
Mr. Nelson's recommendations of reducing injection rates,
or in his general recommendation, one of which was to
reduce injection rates to the voidage of the water flood.
Would you recommend that for the water flood?

A The water floods, yes.

Q And what rate of voidage do we go by for the
dispesal wells then?

A That I'm not sure of.
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MR. NUTTER: Thank you.
MR, PORTER: Mr. Ramey.

CROSS EXAMiNATION

BY MR, RAMEY:

Q Let me pursue this line of questioning a little
mcre, How much water is being brought into the area
from outside the source to make up water, Mr. Stuckey?
Do you know? 1Is most of the water purchased from
Skelly, from their gathering water system west of Jal
or something?

A Yes, it is.

Q How much water is brought in to make up water
in this area of the three floods, the Anadarko and the
two Skelly floods?

A I can give you a general figure; I didn't bring
any specific information on that with me,

Q Just roughly.

A All 4 of these floods are purchasing make-up
water from Skelly system, approximately 22 thousand
barrels.

Q Why wouldn't it be practical to take injection
away from the San Andres and put it into the Queen?
That way we would be reducing not only from your well
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but from the Agua Well -- and maybe from the Armor Well,
taking these produced waters that are ip the area and
using those for make-up waters in the flood. That would
reduce your total volume injected into these., Just off the
top of my head, it seems like 7000 barrels a day being in-

jected into the San Andres from the 30 wells in the area,

you take this 700C and put into the Queen and you would

certainly be reducing by 7000 barrels a day the potential

hazard in the arca that now exists, would you not?

A That's right.

Q Even if it did take extensive treatment, aeration
and such, of the water that you have in your salt water
disposal well in the plat, this could be done; the
water could be treated, It may be more extensive, but it

could be treated, is that not correct?

A I would say that it could be. 1 have rot decne
I
any work on this particular well to specify on that.

Q In looking there at the leaks or waterflows you
have had on your Penrose "A" Unit, I wonder if these
couldn't be tied into dry holes, possibly improperly
plugged wells that you have., The clump that you have

in the middle are reasonably close to the two dry holes
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are they not, Mr. Stuckey?

A Yes.

Q I notice on the plat there the Sims Well No. 16
located in Unit M of 34, 23, 37; or 22, 37 I guess. FKave
you checked out that well to see that it is properly
plugged over the injection disposal intervals? The
reasons I point this out, this is reasonably close to
two other wells that you have a leak in. See, you have

five wells in the area where you have two dry holes and

you have two wells in an area where you have one dry hole.
There are still two wells to the south on the south
end of the unit that there is no dry hole for, but have
you checked into the No. 16 well?
A I have not checked into it recently.
Q I just wondered if anyone had looked at that
to see if it should be possibly re-entered and ultimately
plugged or whether it was when it was --

A {Interrupting) We have that listed as mart of
the work that we plan on looking at.

Q Okay.

MR. RAMEY: That's all I have.

MR. PORTER: Mr. Stamets?
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CROSS EXAMINAT ION

BY MR, STAMETS:
< Mr. Stuckey, do yocu agree with the other
witnesses wno have testified here that there will

need to be a reduction in pressures on these zones that

have the waterflow in order to adequately seal them off?

A Yes.

Q If you inject as much water, as much fluid into
the water flood as you are withdrawing, how will this
reduce the pressure?

A Well, the efficiency of the water flood we know
is definitely not lOprercent. There are some zones
63 within the unitized interval which have been indicated
by our injection profiles to be taking water which we
do not consider as a portion of the actual floodable
section of the unitized interval, and you just do not
have 100-percerit sweep efficiency on that.

Q Were you including in these zones you're talking
aboutr the clean and salt section and red beds?

A No. I was including the sections that are in

the Queens and top portions of the Skelly Penrose Units.

Q Areas we're concerned about here today?
'_' A Yes,
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Q What would he the effect on Skelly's flood if you

reduced the injected volume to the produced volume of

water?

A Quantitatively it is extremely difficult to say.
I feel like it would cause a sharp reduction in pro-
duction rate.
Q It would speed the reduction in pressure in the
reservoir, though?
A Yes.
MR, STAMETS: That's all.
MR, PORTER: Does anyone else have a question
of the Witness?
‘1_/ MR, RAMEY: Let me ask one more question, Mr,
Porter.

FURTHER CROSS EXAMINATION

BY MR, RAMEY:

Q Mr. Stuckey, maybe you can answer this. Would
you consider the Intercoast 0il and Jason Clower Well
which directly offsets your Penrose "A'" Unit, the old
dry hole, would you consider that part of the problem of

your flood? That's the well that's located in Unit

E of Section 2, 23, 37.

MR. NUTTER: 1Is that the one that's the Sims
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Water Well now?
MR, RAMEY: Yes,

A Well, I did not consider this a direct result of
this flood operation there. It is possible that by some
stray channel 1led our water to be affected. Somebody's
water is. Exactly whose, I'm not sure, and by what means
I'm not sure because I do not have enough information.

Q Would you feel that that well should be entered
and re-entered and properly plugged if it isn't?

A Yes, I definitely feel it should be.

MR. RAMEY: Thank you, that's all.

MR, PORTER: Does anyone else have a question?
Mr. Stuckey may be excused.

MR, BLODGET: We have no other witnesses, Mr.
Porter.

MR, PORTER: Who would like to proceed next, Mr.
Kalteyer?

MR, KALTEYER: If I might make a short statement.

MR, PORTER: Would you come up to the front
of the table, please sir. Mr. Kalteyer has indicated
that he has a plane connection to make and he wculd like
to make a statement before he leaves.

MR, KALTEYER: I'm Charles F. Kalteyer, District
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Proration Engineer, Gulf Oil Corporation in Midland.

Gulf 0il Corporation operates nov salt water
injection wells or salt water disposal wells in thec area
concerned in this hearing. Gulf does operate six pilot
water flood injection wells in the south Penrose-Skelly
Unit more than a mile north of the area concerned,
Injection of produced water into these wells is under
vacuum at rates below 20 barrels per day per well.

Gulf has interests in two of the active water
flood projects in the area concerned, namely the approx-
imate 6 percent interest in Anadarko's Langlie-Mattix
Penrose Sand Unit and approximately 8 percent in Skelly's
(,b Penrose “B" Unit. 1In addition, Gulf has some 71 wells
connected to Aqua's Blinebry Drinkard salt water disposal
system which disposes into their well located in Unit A,
Section 35, Township 22 South, Range 37 East, within the
area of interest of the heaxing. The daily production of
these 71 wells operated by Gulf, which producé from
some 8 different pools, amounts to approximately 1075
barrels of oil per day, 2400 barrels of water per day,

and 12,315 mcf of gas per day. Gulf has received a

letter dated QOctober 24th from the 0il Conservation

Commission's District Supervisor, Mr. Ramey, advising
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that their records indicate that our R.E. Cole No. 5,
located in Unit I of Section 16, Township 22 South, Range
37 East, which is situated north of the Anadarko Langlie-
Mattix Penrose Sand Unit, and which well produces from
the Blinebry, does not have sufficient cement to cover
the Penrose injection interval from around 3400 to 3700
feet. Gulf is currently formulating plans to enter this
well to correct this condition as directed.

Gulf is ready to comply with any directives
which the Commission may issue as a result of this hearing
to remedy this situation. Gulf does request that we be
allowed to continue to produce our wells in the area
of concern as long as we are able to dispose of the salt
water in a manner satisfactory to the 0il Conservation
Commission.

Gulf would zacommend that an industry committee
composed of representatives cf opexators in the area of
concern and shared by Mr. Ramey, District 1 Supervisor,
be formed to carefully investigate the matter te pinpoint
the source cf the problem and to make recommendations
for remedial action within 90 days.

That concludes the statement for Gulf.

MR, PORTER: Thank you. Who would like to come
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forward with their testimeny at this time? Mr, Stevens.
(Witness previously sworn.)

JOHN B, SOMERS

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

DIRECT EXAMINATION

BY MR, STEVENS:

Q Would you state your name, your residence, and
your occupation and by whom employed?

A My name is John Somers, I live in Boulder,
Colorado, and I am employed by Petro-Lewis Corporation
as a Division Production Manager.

Q Have you previously testified before this
Commission and had your qualifications accepted by the
Commission?

A Yes, I have.

MR. STEVENS: Are the Witness' qualificatioms
accepted?

MR. PORTER: Yes, they are.
BY MR, STEVEVS:

Q Would you briefly state the position of Petro-
Lewis concerning this hearing; I don't believe you need

to go into what is proposed.
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A Basically it is Petro-Lewis' position thaf‘the
proposal by the Commission to shut-in injection is unnec-
essary, however, we do feel that in order to correct and
remedy the problems which are occurring in the area,which
has been outlined, it may be necessary to curtail injec-
tion to a level which we feel should be equivalent to the
produced water volume within the -- well, from the pro-
perties within this area.

Q Referring to what has been marked as Exhibit 1
wouid you describe it for the Commission and usevit in
reference for your justification for the position of
Petro-Lewis.

A Exhibit No. 1 is a map from Midland Map Company
showing a portion of the area outlined by the Commission
as the problem area where water migration is occurring.
It is shown in red. Also shown on this map is the
State M water flood which is operated by Petro-Lewis, and
it is that area which is outlined in dashed red line in
yellow, We operate 61 wells in that area, 37 producers
and 24 injection wells,

Q Woulé you briefly describe the production that
you are now rece’ -ing from that water flood and the

amount of water injected?
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A We're injecting 5000 barrels of water a day;
we're producing 460 barrels of oil pex day and approxi-
mately 3770 barrels of water a day.

Q Could you give the Commission the reserves
applicable to that water flood?

A The remaining reserves associated with our
water flood are 1,300,000 barrels from 6/30/74, which
is our last date of reserve estimates,

Q Do you have a value placed upon that?

A Yes. Basically the oil and gas reserves that
we have in this area were evaluated at $30,000,000.

Q Could you, referring to your map, to the pre-
vious testimony, and perhaps the Commission's Exhibit,
differentiate tiie area of your water flood from the
problem areas previously discussed?

A Weli, actually our water flood lies oun the
extreme west edge of the problem a.za which has been
outlined by Mr. Ramey. Specifically, right along the
Sections 19, 20, 29, and 30. This is basically an area
which is characterized by shallow production alone, only
production from the Queen interval and shallower zones
without any of the deeper wells which characterize the

eastern edge or basic problem area which is shown with
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the red wells on Mr, Ramey's Exhibit,

Q Have you had any problems with waverflow or
leaking of any injection wells or producing wells?

A No, we don't. We have had one problem; we just
purchased this property less than a year ago and we took
over operation the first of 1974. At that time we made
a field inspection survey and one well, which is State
M 20, had water leaking at the surface. 1It's a well
which was drilled to the Drinkard and plugged and
was used as a water supply well originally by Humble for
this water flood. It has two stings of casing in it
and what was occurring was that injection water that
was going down the 2-7/8 casing was communicating with
San Andres or lower perforations in the Penrcse Skelly
in the San André; in the 4-1/2 casing which was going to
the deepexr zone. The water was going out of the Penrecse
Skelly and into the San Andres and then a small amount was
coming to the surface. When we detected this problem
in January we prepared an AFP and subsequently squeezed
both the tubing -- I say tubing -- the 2-7/8 inch casing
which was used for injection into the Penrose Skelly
and the 4-1/2 inch casing which was used for , originally,

for water supply into the San Andres, and we subsequently,
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as a result of this squeeze work, shut off ali the water

production and migration which was occurring.

MR, NUTTER: Could you give us the location of
that well, please?

MR. SOMERS: Yes. It would be in F of Section ‘
29, 22, 37.
' MR. NUTTER: That's the old Drinkard dis~overy !
by Humble, is that correct?

MR, SOMERS: That's correct.
BY MR, STEVENS:

Q To your knowledge, are there any other deep 4
wells in the area of your leases or nearby? ]
72 A No, there are not.

q Have you made any efforts to determine if there
had been waterflows or leaking casing in your area?

A Yes, we did. When we received the notice from
the Commission about 15 days ago, our Field Fireman was
inStructed to actually conduct a'c0mplete bradenhead
casing survey on all injection wells in our flood, and
that was done, and there were no waterflows indicated on

that survey. We also checked for packer leakage and

also for the pessibility of casing leaks which might

contribute also to the problem. We did detect two
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problems; we have tubing leaks in two wells and we had
packer leakage in two wells. We presently have a unit
on the property which is correcting those particular
problems. We had no casing leaks and no flows indicated.

Q No evidence you found where you can show any
migration of water out of the Penrose Skelly Formation
other than that one deep well?

A None whatsoever, because we had an opportunity,
since there were wells drilled within the past vear
which are shown on Exhibit No. 1, to actually evaluate
whether there are any shallow~charged sands, whether
migration has occurred into these sands, and whether we
73 have any such problem. These wells are unit wells, or
actually State M Well 53, 54, and 55 which were drilled
in November and December of last year. None of these
wells experienced any problem as to waterflow in any
shallow interval at all.

Q According to the Commission's Exhibit No. 2,
Mr. Ramey had marked '"possible watcrflows' emanating
from one of your injection wells. What is your opinion

of that possibility which he outlined?

A We feel that it is highly unlikely because of
— our low average injection pressure that the water would
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migrate fron our flood area, cross anocher flood 3 uniles,
and surface in a well over on the eastern edge of this
problen area,

Q In running your surveys, did ycu notice any
tenperature anonalies in your area?

A We haven't run any temperature surveys. We have,
however, checked the surveys which we received from the
previous operators, Wood, McShane & Toms, and also the
surveys which had been run by Huable prior to Wood &
McShane's acquisition of the property, and 18 of our 24
wells had surveys run on them, There were no indications
on these o0ld surveys of any migration, However, there
are no recent surveys any more recent than January, 1973.

Q What would be the effect in this area if the
Commission adopted your proposal to limit the injection
of water to solely that water produced?

A We would go from a ratio of injected water to
reservoir liquid voidage of 1.6 to 1 to .8 to 1, 1In
other words we would cut that ratio in half,

Q Is that over the field, the area over --

A (Interrupting) That's over the whole area and
specifically for the floods that we are talking about.

So if we just returned the produced water to the formation,
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allowing these properties to be continued to produce and
not sacrifice production to remedy this problem, then we
would cut in half the ratio of injecied water to voidage.
This would also very rapidly bring the reservoir pressure
back down in line.

Q Would this, in your opinion, tend to more
readily make it possible to perform the remedial work on
the deeper wells that are considered to be a problem?

A Yes, it should. It should also minimize the
amount of migration which is occurring and the possibility
of pollution which may occur because of that migration,
because as you start reducing that pressure you are going
to have less tenderncy to go into the shallow intervals.

Q Do you have any additional proposals in line
with those by the Commission or other operators other
than the reduction of injected water to produced water?

A Wwell, really, quite frankly since we are or the
western edge of this there is no deep production. We
have had no problems as far as flows. We feel that this
area specifizally of the State M lease and quite possibly
the western two tiers of sessions could be excluded from
this problem area because as Mr. Ramey's map shows, and
as the other operators have testified, the problem is
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localized primarily in the areas where there has been
inadequate cementing and there are deep producing wells
which just do not have cement across the Penrose Skelly
zone,

Q Taking various proposals, a complete shut-in
that was proposed by the Commission, what would you
recommend if the Commission should consider that proce-
dure?

A Well, the consequence of this would be you would
leave the Penrose Skelly reservoir over-pressured which
would continue to cross-feed into these shallower zones
and continue to charge these shallow sands because there
would be no voidage or no actual other way of relieving
the pressure and as long as this is occurring now it
would continue to occur, It might be easy to repair
the wells which nced remedial work in order to cement
the deep wells, but it's doubtful that it would stop or
prevent any additional damage to fresh-water sands or
the charging of the shallow sands.

Q If this procedure then were considered, you
would recommend the western two tiers of sections to be
excluded in the provisions of such an order?

A That's correct.
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Q Regarding the Anadarko proposal as to the injec-
tion of total liquid voidage of the reservoir, would you
be amenable to that suggestion?

A We would be agreeable to it because it basically
wouldn't affect us very much. However, it would continue
the condition status quo. In other words, we're putting
in every barrel that we're taken out:; maintaining the
reservoir pressure and continuing a problem with migration.

Q Would you agree with the 90-day study period
recommended by other operators?

A Yes, we do,

Q Would you agree with the requirement that all
injection wells be surveyed?

A We don't, since we haven't detected any flow in
our bradenheas casing survey, feel that it is absolutely
necessary that every single well be surveyed. As Anadarko
found out and Skelly has shown. Anadarko, in their case,
had one well out of 31 which showed any problem. We

hat it is necessary ©o survey every weil as

m
]
[(]]
[ ]
[
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because we don't feel that there is a problem.
Q Would you consider a partial survey of the
area to perhaps highlight the problem areas?

A Definitely. We feel that, you know, possibly a
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key well survey, or survey those which the Commission
designated or felt were necessary, would be both helpful
to us in terms of evaluating how effective our flood is

and also to identify whether there is a problem.

Q Have you anything further to add ¢ your
testimony?
A No.

Q Was Exhibit 1 prépared by you or under your
direction?
A Yes, it was.
MR, STEVENS: I would like to move the introduc-
tion of Exhibit No. 1.
MR, PORTER: If there is no objection, the
Exhibit will be admitted.
(Whereupon, Petro-Lewis'
Exhibit No. 1 was admitted into
evidence.)
MR, STEVENS: We have no further questions.

) PREr A w s

CROSS EXAMINAT ION

BY MR, PORTER:
Q How would you determine what the key wells are?
A I would say basically the wells which had all
of the Penrose Skelly Zone open from the top to the bottom
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because some of the wells only have the lowest-most
interval open and I think it is more likely that the
wells which have all zones from what we in nomenclature
call the A through the D Zones open would be more than
likely to have a channel. Also, I think that the walls
along the eastcrn boundary of our property would be more

than likely the problem wells where we would see this

firsc.
MR, PORTER: Do you have any questions, Mr.
Nutter?
MR, NUTTER: Yes.
CROSS EXAMINATION
79 BY MR. NUTTER:

Q Mr. Somers, what type of survey are you talking
about there that you'd run on the key wells?

A We'd run the temperature and radioactive
tracer surveys which the other operators have run.

Q Now there is no problem in running a bradenhead
survey on all the wells?

A No. We've done that on all our injection wells

and are presently digging out all the producing wells to

run the same type of survay on all the producing wells.

Q That is what I was going to ask you next, if you
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plan to do it on the --

A (Interrupting) Yes. We are in the process of
doing it right now; it's just a little bit more lengthy
process to get all that done.

Q What is the cost of running a temperature survey?

A Well, the cost of the combined survey we esti-
mated at a cost of $1000 so when you are talking about
requiring us to do this we are talking about a $25,000
investment just to gather this information.

Q Now, your proposal, as I understand it, would
be to limit injection in the Queer water flocds %o the
producing water but to exempt the westernmost two rows
of sections?

A That's correct.

Q So you wouldn't be covered by that at all?

A Well, we would be willing tc abide by that in
that area as well,

L Q You would do it even though you would be exempt?
A That's correct,
Q I see,

MR. PORTER: I believe his testimony went to

the effect that he thought they could be eliminated. Ke

didn't indicate he would ask for that.
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MR, NUTTER: I see.

A (Continuing) We feel because we haven't been
able to detect any problem and we don't have any deep
wells, we have exclusively Penrose-Skelly production and
injection, we don't have any cementing problems that we
have kitowledge of or have been able to detect, really
that there is no reason to include that area of the
State M lease within the problen: area. However, if we
were included,we feel that this course of action would
be the most logical and practical course to take.

0} And I believe that you said your estimated re-
serves at 6/30/74 were 1,300,000 barrels?

A Yes, sir.

Q And you estimated that the 0il in there was
worth $30,000,000?

A We have, I might add, a couple of problems: One
is that we have 25 completions tied onto the Agua system.
Much as Gulf's position, we have wells which are producing
outside of this area where
disposed of in this area.

Q So you've got wells in other zones?

A Yes, wells which are Blinebry-Drinkard, Mattix,
Penxose-Skelly; wells which are outside of this actual
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problem area to the north where the water is actually
coming into Section 35 to Agua's system and we would
lose that production in those reserves as well,
Q Well, now, your reserves in the water flood?
A Ours is 1,300,000,
Q The $30,000,000 is the value of the oil in all
your property?
A That's correct.
Q All the formations.
MR. PORTER: 1 believe he said oil and gas,
didn't you?
MR, SOMERS: That's correct, of all oil and
gas production.
MR, NUTTER: Thank you,
MR, PORTER: Anyone else? Mr. Stamets,

CROSS EXAMINATION

BY MR. STAMETS:

Q Mr. Somers, do you have any recommendation about

rhe galt water digposal welle in the area?

A No, other than adequate cementing is required
in the wells, deep wells, surrounding those disposal wells
in order to prevent the migration of water disposed into

the San Andres from getting into the shallower intervals,
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which goes along with Anadarke's proposil that we comply

with Rule 107.

MR, PORTER: Anyone else?

CROSS EXAMINATION

BY MR, KELLAHIN:

Q Mr. &

omers, how many wells do you have with

parallel strings, or casing?

A One,

Q Only one?

A State M No. 1.

Q Is that type of completion very difficult to

cement?

A Yes,

it is. Humble actually had 675 sacks of

cement used in the initial cementing. We put in an

additional 400

sacks ourselves in remedying the problem

that we had so we have over 1000 sacks of cement in

trying to get,

strings of cas

MR, RRLILAHTN: Thank you

L i

actually in separating these two
ing,

1
e e

»
1
»
{
¢
1
1
¢
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FURTHER CROSS EXAMINATION

BY MR, PORTER:

Q Did you testify that your flood was now

producing 406

barrels a day?
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A 460.
Q 460 barrels a day?
A Yes, sir.
Q And you were estimating that your recoverable

reserves in the flood were 1,300,0007?

A Yes, sir.

Q Have you, do you think, reached the peak of your
flood?

A We are actually declining and feel that we are
on a declining phase. We're actually to a water-cut
of better than 85 percent so we .nave seen already the
major effect of the water flood. Most of the area has
been swept to date and as a result we are looking at a

very small fraction of the water flood recovery remaining.

Q I noticed your water-cut was roughly 9 to 17
A Correct,
Q So, it still would take you a long time to recover

your additional reserves?

A Yes, it would, and with reduced injection it
would take even longer. What we would hope to seetwould
be that we could reduce injection for the period n<tessary
to get adequate cementing which would prevent any migration
of Penrouse Skelly injection water out of that interval or

THE NYE REPORTING SERVICE
STATE-WIDE DEPOSITION KDTARIES
225 JOHNSON STREET
SANTA FE, NEW MEXICO 87501
TEL. (S05) 982-0386




SOMERS-=CROSS CASE 5377
Page ( . ,1/;r .

San Andres water out of the intexval and enable us to
resume normal water flood operations and increase our
injection again,

MR, PORTER: Any further questions?

MR, RAMEY: I would like to clarify one thing,
Mr. Porter. Mr, Somers keeps referring to ''Penrose
Skelly." Primarily this area is Langlie-Mattix but we
do have Penrose Skelly nosing into the area.

MR. PORTER: Right.

MR, SOMERS: 1In general, right.

MR, PORTER: Anyone else? You may be excused,.
Mr. Jennings.
Xj’ MR, JENNINGS: Before proceeding I might state
I don't recall any testimony showing that Agua has been
contaminating the area in question, but we have been
called upon to show cause why it lias not dcne so, so0 we
will proceed with that.

MR, PORTER: You mean to show cause why you
haven't contaminated ?

MR, JENNINGS: Yes.

(Witness previously sworn.)

W.G. ABBOTT

callesd as a witness, having been first duly sworn, was
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examined and testified as follows:
DIRECT EXAMINATION
BY MR. JENNINGS:
Q Would you state your name and occupation, please?

A My name is W.G. Abbott, and I'm Manager of
Agua, Incorporated, in Hobbs, New Mexico,

Q Mr. Abbott, have you appeared before and testi-
fied before this Commission and Examiners on many
occasions?

A Yes.

MR. PCRTER: The Commission considers the
Witness qualified.
BY MR, JENNINGS:

Q Mr. Abbott, would you just basically state
your position and your place in this bearing?

A Yes. Agua operates a jointly owned disposal
system made up of 36 different operators and about 270
wells. 1 would like to refer to our Exhibit 1.

Q Refer to Exhibit 17

A Yes. The subject area of the Commission under
question is outlined in red; We have one disposal well,
H 35 Well, which is in the Unit, Letter H of 35, 22, 37,

and into this well there is water being disposed that is
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outside of the subject area of this area,

Q Why don't you outline the pipelines that you
have leading into that well.

A Well, we have rhe pipeline out to Section 12,
which is ocutside of the area, there is another pipeline
just north of the area, and there is quite a network
out here in this Arrowhead area. Now, this system is all
gravity in that the water flows downhill to the disposal
wells, Because the water has been increasing and did in-
crease in this area we drilled another disposal well
up here outside of the area, our SWDC-2. There is a
valve on this line; the valve is located in the south-
west quarter of Section 35, so all the water north of
this valve is diverted into this C-2 dispcsal well, but
from that valve on down south, this is the main line, the
water goes down to the H-35 well., I point this out
because we can segregate these two -- they are segregated -
these two sections.

Q Would you refer to what has been marked Exhibit
2?

A Yes. Exhibit 2 is a sketch of the -- diagramatic
sketch of the disposal well. We have 9-5/8th-inch sur-
face casing set at 1180 feet with 450 sacks of cement,
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and that cement is circulated. We have 7-inch casing

ABBOTT-DIRECT

set at 3975 which is into the San Andres Formation, the

top of the San Andres Formation is 3931, and we have a
TD on the well of 5250 and we plugged back to 4918, so
our injection interval is from bottom of the 7 inch at
3975 to £918; roughly 1000 feet. Alsc, this well is

T, )

equipped with 5-1/2 inch, 14 pound casing used as tubing,

and behind this tubing, floating on the water, is an oil
blanker. We use this method to protect the outside of the
tubing and inside of the casing, and also it reflects

the pressure on top of the surface in that casing tubing

annulus,

Q Mr. Abbott, was this well drilled solely for
salt water disposal purposes?

A Yes, sir, it was.

Q And was it drilled pursuant to an order of this
Commission?

A Yes, 1t was.

Q Referring to what has been marked Exhibit 3, Mr.
| Abbott, would you refer to that and briefly tell us

what that is?

A Yes. This is a water listed by months and

accumulative water by months and the average injection
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pressures on the tubing since our injection started in
March of 1969. You'll note that through October we
have disposed in this well 11,649,892 barrels and the
average injection pressure is 1700 pounds. There is
about 5500 barrels a day being injected into this well.

Q Has the injection pressure increased any in the
last two years?

A No, it has leveled out at 1700 pounds.

Q Mr. Abbott, is the water that you are disposing
into this well suitable for flood purposes?

A Yes, it's suitable,.

Q How many wells are hooked up -~ producing oil
and gas wells -- are hooked up to your system?

A Well, the total is approximately 270, but the
wells that are connected to this particular disposal
well is 179 wells.

Q Referring to what has been marked as Exhibit 4,
is this a list of the wells?

A Yes. This is a breakdown of the wells showing
the various wells and the operators that are connected
to this segment of the Blinebry Drinkard SWD system that
flows into this particular disposal well.

Q Do you have any idea, Mr. Abbott, as to the
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amount of water or the amount of oil that is being
produced in these 179 wells?

A It's sort of an educated guess that there is 2500
to 3000 barrels of oil per day being produced out of these
wells that are connected to this particular disposal well.

Q If the Commiseion's recommendation or Mr. Ramey's
recommendation were to be carried out and disposal
terminated, what would be the effect on these wells?

A Well, we'd probably have to shut-in most of the
wells; in that we might be able to haul water cut of the
area, but the mechanics of hauling 5500 barrels a day
with the trucks that are available it would be very dif-
ficult and of course be very expensive.

Q Since you received this notice, Mr. Abbott, have
you had occasion to evaluate the alternative disposition

that could be made of the water?

A Well, you could haul the water out of the area,

Q To where?

A Well, we could haul to cur SWD C-2 by doing
some additional work on the C-2 well. There is another
disposal area, which is called -- what is it, Joe -~

Laguna Latuna, which is between Hobbs and Carlsbad, and
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that would be quite a long haul.

Q Just roughly how long would it take a truck to
make a round trip from the present location to the site?

A It would probably be at least 4 to 5 hours,

That's loading, unloading, hauling, and they probably

stop and talk too.

Q Can you calculate how many trucks it would take
to haul that 5500 barrels a day?

A No, I haven't made those calculations.

Q Okay. Are there other alternatives?

A Yes. There are two other alternatives: One
would be to lay a line back up here to this C-2 dis-
posal well--now you're talking cf about 6 miles of proba-
bly 6-inch line -~ and then equipping this well with
a coupie of centrifugal pumps to keep the water up there.
That would take time.

Q How long do you assume it would take -- assuming
that you have the right-of-way -- to construct the line?

A It wovld probably take 90 days; equipment is hard
to get, and also equipment, pipe, and so on. I think we
could probably do it in 90 days. The other alternative
would be to sell this water for a water floocd water in

this area, but that's something we haven't discussed with

THE NYE REPORTING SERVICE
STATE-WIDE DEPOS!TION NOTARIES
225 JOHNSON STREET
SANTA FE, NEW MEXICO 87501
TEL. (505) 982-0386




ACL

CASE 5377

ABBOTT-DIRECT Pae { AT
the operators of those water flood units,

Q Would it be less expensive to hook up to the
water flood than it would be to put it into the No. 2

Well?

A Yes. It would cost approximately $125,000 to
$150,000 to build that line up to that C-2 well, and to
run a line to this water flood would probably be approxi-
mately 1/3rd of that.

Q Are there any other possible ways you can dis-

pose of the water?

A I don't believe so,
Q Were Exhibits 1 through 4 prepared by you?
A Yes.
Q Do you have anything else that you wish to add?
A No, I don't believe so.
MR, JENNINGS: That's all we have Mr. Commis-
sioner,

MR. PORTER: Do you offer your Exhibits?
MR. JENINGS: Yes, sir, we will.
MR, PORTER: If there are no objections the

Exhibits will be admitted.

(Whereupon, Agua's Exhibits

Nos. 1 through 4 were admitted into
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evidence,)

MR, PORTER: The Witness is available for cross

examination.

CROSS EXAMINATION

BY MR, NUTTER:

Q Mr. Abbott, are there any old dry holes east
of this area that could be converted into salt water
disposal wells?

A East of this area?

Q Yes, sir, east of your well there in Section 357

A Not that I know of, Dan. I don't think there
are any wellbores available and if there were the wells
ﬁ3 | probably wouldn't have sufficicnt permeability and
| porosity to get a gravity disposal well.

Q If you move east until you're getting off the

platform, is this correct?

A Yes, evidentally. I don't know if I pointed
out, this SWD C-2 Well is taking water by gravity,

Q And what formation is that going into?

A It's going into the San Andres.

Q Now, I was wondering about the advisability
of expanding injection facilities in that area if there
is nothing to guarantee that what has happened in the
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area we're concerned with won't happen there. 1Isn't that
right close to the Town ¢f Eunice itself?

A Yes, but I think the San Andres permeability is
better developed than that area and I think the water would
go by gravity for some time.

Q And there wouid be nothing down here east of your
No. 35?

A Not that I know of. I think eventually this
area will be water flooded.

Q Have you conducted any surveys on your well,

Mr. Abbott, to insure that the water is not leaking out
of the bottom of the San Andres Formation?

A We haven't done any surveys.

Q Now, does this show pressure on that bradenhead?

A Yes, I think when we drilled the well we had a
little pressure, and I don't -- I think we have some
pressure on it now.

Q Now, that's a column of oil flcating on the
injection?

A Oh, no, the bradenhead you were talking about.

Q Yes, well, I meant the annulus between your
tubing and your casing.

A Yes. There is pressure on that.
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Q Has that ever changed?

A No. If the Commission requires us to run a
survey, we will run a survey.

Q Do you have a guage on the bradenhead between the
production pipe and the --

A (Interrupting) Yes.

Q Has there been any change there?

A I think the pressure has been increasing over the

years, but when we drilled the well there was pressure

on it, originally.

Q You never have opened it up to see what was in
there?
A No.

MR, NUTTER: I believe that's all, thank you.
MR, PORTER: Does anyone else have a question?
Mr, Stamets,

CROSS EXAMINATICN

BY MR. STAMETS:

Q Mr. aAbbott, I believe your Exhibit 3 shows that
you are injecting a pressure 300 pcunds or so less than
some of the water floods in the area, maybe as much as
600 pounds less?

A Yes.
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MR, NUTTER: You have a littlie more hyperstatic
head on yours than they do on theirs though, don't you?
MR, ABBOTT: Yes. Also, we have large tubing;
we have 5-1/2-inch tubing on it so we don't have friction.
BY MR, STAMETS:

Q For your water to flow into these other zones it
would be first competing with the higher pressures in the
water floods?

A I would think so. Of course, on their injection
pressures I think that those pressures at the wellhead,
and I don't know, you know, if you get away from the
injection well whether that pressure runs 2000 or 1400,
That's something I have no knowledge of.

MR. STAMETS: That's all.
MR, PORTER: Anyone else? Mr. Kellahin.

CROSS EXAMINATION

BY MR. KELLAHIN:

Q Mr. Abbott, on your No. 2 Well up there to the

‘north, there are a number of producing wells in that

area too, are there not?
A Yes.
Q Have you made any investigation as to the cement

jobs or depths of those wells?
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A No. There have been two or three disposal wells

in that area for 20 years and there are cther disposal

wells in that ares.

Q I'm talking about producing wells too. There
are a number of producing wells, aren't there?

A Right.

Q So if you do have a problem down in the south
you could possibly have the same problem up in the north
end if you start putting more water in there?

A The only thing that would be different, Jason,
the water would go by gravity and we wouldn't have to
pump it in.

Q But there is a possibility that there could be
a problem there?

A Right.

MR, XKELLAHIN: Thank you.

MR, PORTER: I assume that your preference, Mr.
Abbott, would be to supply the water for the water flood?

MR, ABBOTT: Yes. That would be the most logical,

MR, KELLAHIN: That is an astute observation.

MR. PORTER: Thank you., If there are no further

questions, this Witness may be excused.

— MR, JENNINGS: Thank you, sir.
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MR, PORTER: Mr. Snider, did you have any testimony
that you wanted to put on? Mr, Russell? Is there anyone
else who had testimony they wanted to put on?

At this time the Commission will listen to any
statements that anybody has. Mr. Lyon, you might want
to start.

MR, LYON: All right, I am V.T. Lyon with
Continental 0il Company.

From the svidence produced here today I believe
it is apparent that we do have some problem in this area
and Continental 0il Company feels that the industry

should work together with the Commission and adopt a

Oil Company stands ready to do it® share of this work
and to do whatever is necessary to carry our share of
the burden.

MR, PORTER: Mr. Lyon, do you have wells in
some of units?

MR, LYON: We have a small interest in Anadarko's
Unit; an infinitesimal interest in Skelly's B Unit and
we have 19 wells,I believe it is,going into the Agua
disposal system,

MR. PORTER: Thank you,.
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Miz, STUMHOFFER: I'm C.W. Stumhoffer, Armor
0il Company. d&xmoxr onerates 9 oruducing wells, 1 Blinebry
and 8 fenrose sand wells on the east side of the Penrose
"A'" and Skelly and Anadarke's langlie-Mattix Penruse Sand
Unit. Production froa these Y wells is about 115 barrels
a day eund about 200 barrels of water a day., This watex
is being disposed in our Mill State No. 1 salt waterx
disposal in the southwest soutnhwest of Section 2, 23
South, 37 East. The well takes thils water at about a
thousand pounts wellhead pressure while the pump is
running and goes on vacuum when the pump is shut down,
We feel like this well is not causing any of the problems
this area is experiencing so we would request that this
well not. be inclu&ed in this consideration.

I would like to add, we do concur generally
with the data and recommendations that have been made
today. 1 thiok that would be a large step to help the
problem,

MR, PORTER: Yes, sir,

MR, FRANTZ: I'm Lavele Frantz with Phillips
Petroleum Company, and I'm Associate Production Engineer.
Phillips' wells in the subject area arxe marglnal producexrs.

Those wells which produce water are connected to Agua's
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operated Blinebry-Drinkard salt water disposal system and
the wrter goes into their south well H-35. If trucking
of this produced water was required we would have to
evaluate the economics of continued operation of these
marginal wells and we do support the 90-day study period
which others have suggested here today.

Thank you.

b » N 1Y Fey [ o TR T |
MR. PCRTER: #~I. Russell.

4744

U4
L]

MR. RUSSELL: I'm John F. Russell from Roswell
and I would like to make a statement on behalf of
Texas Pacific 0il Company, Inc. TP supports Anadarko's
recommendations of (1) reducing but not eliminating
injection, (2) continuing the profile program, (3)
monitoring bradenhead pressures, and (4) the formation of
a committee to be headed by Mr. Ramey and TP would like
to have a representative on that committee.

MR. PORTER: Somebody else campaigning? Joe,
Mr. Snider.

MR. SNIOVER: I'm A. E. Snider, Amerada Hess Cor-
poration. I agree with Lyon's testimony here today; cer-
tainly looks like we have problems. As to how it got
started or when, well, certainly we're not in compliance

with some of the older deeper wells with the current
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time the Commissicn take whatever action may be neces-
sary. In many instances 1 am sure the corrective
measures will be taken without a hearing but perhaps the
hearing would be required if the Commission is going to
make a requirement of new cement jobs on these old wells.
Now, we are confronted here with the question of what
can we do right now, and Mr. Ramey has recommended to

| just shut off all water injection. I think our testi-
mony shows that if this was done it would also shut off
all production simply because we have no place to go
with the water. To arrive at this stage then we have
accomplished nothing. We have left the pressure in the

/Cll‘ reservoir and go back to where we started it from except

that over periods of time the pressures will dissipate.

Now, our recommendation is to replace simply |
fluid withdrawals and only to that extent and that would
permit us to continue to produce this reservoir without |
damage to the water flood projects. At the same time,
as our witness has testified, pressures will decline
simply because we don't have 100-percent efficiency, and

certainly I don't think it can be claimed that the

Penrose Sand is a closed reservoir in any sense of the
- word, and I'm not talking about up, I'm talking about out.
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We hopefully will shut off the "up'" portion of it wherever
we find it. Our recommendation for the industry commit-
tee I think is th= essential thing for the Commission to
follow through on, and Mr. Ramey, we feel, wculd be the
appropriate head for that. He has a present campaign

for him, but I think it would be fruitless to have just
an industry committee as such operating without some
supexvision by the Commission. ¥ don't thick they would
arrive at very much. We also feel that the committee
should be kept as small as possible in order to have a
workable group who can investigate the problem here and
come back within 90 days with definite recommendations
,03 as what other measures should be taken, other than those
which we have already recommended.

We appreciate your hearing us; thank you very
much.

MR, PORTER: Mr. Kellahin, what was your
recommendation for the interim period as far as injection
is concerned?

MR. KELLAHIN: That our injection of water would

be equal to withdrawal. 1In other words, volumetric.

MR, PORTER: Thank you.

MR. KELLAHIN: 1 think cur testimony reflects
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that if you reduce it simply to replacing produced water,
within a period of a relatively short time you will have
such a decline in the water flood project that you would
never get it back again -~ oh, you'd get it back, certainly
to some extent, but I believe that Mr. Nelson's testimony
shows that there would be an ultimate loss of recoverable
0il which would be needless.

MR, PORTER: Do you have any recommendations on
a disposal well?

MR, KELLAHIN: No, sir, I do not. We didn't
get into that, I think everybody here wants a disposal
well in one way or another. We do feel that the injection
surveys and profiles should be run on those wells as
well as any other and any appropriate tests be made of
the injection wells. I don't know how ycu're going to
curtail ordering injection on the wells, about moving
somewhere else, as I attempted to show,in particular
to that well up north, if you're transferring from the
south end to the north end, you may have the same thing
or worse, if that is the cause, which we don't know.
It is our Engineer’s opinion that if we do get these
cement jobs done, this will be confined to the San Andres

and we'll have no problem.
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MR, PORTER: Does anyone else have a stat.ment?
Mr. Stevens,

MR, STEVENS: Mr., Chairman, Petro-Lewis considers
that its area 1is probably outside the call of this hear-
ing. There is no evidence shown that any of the problem
areas are in this area. However, Petro is concexned
that they could be, without our knowledge, and certainly
something must be done about the problem. Therefore, its
recommendation that the injected water be limited to
produced water while probably it would result in loss
of production, it would also result in a lesser pressure,
making it possible to cement these old wells, On that
basis, the recommendation was made. We concur with
the recommendations for a 90-day period for a study
group, and we would hope that the Commission would con-
sider this evidence and not go the full way and shut-in
the injection. If such were done we would ask the
Commission to consider the western tier of the two
sections to be outside the scope of the order.

MR, PORI£R: Anyone else have a statement?

Mr. Blodget.
MR, BLODGET: I might make just a short obser-

vation. First, I think that probably we ought to wai:
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until the study is made before deleting any areas. 1

think we need to have the study to really know whether we
should delete any areas or not from the 36 sections out-
lined. Se~ondly, I don't know whether it has been em-
phasized -- I would like to emphasize -- I think these
five recommendations that have been made first by Anadarko
and Skelly and preferred by others, those matters, it is
my understanding, could be put into effect right off

and the 90-day period is for the committee to work and

see what else needs to be done.

MR, PORTER: Does anyone else have a statement?

We're going to recess the hearing ior a few
moments and I would like to reconvene in a short time.
The Commission might have some announcement at that time
as to how we will proceed.

(Whereupon, a short recess
was held.)

MR. PORTER: Gentlemen, going back on the record
ot this time, we would like to ask Mr, Sims if he has
anything further to add to the hearing. He has a well
which has become contaminated in the area and he has
come quite a distance to the hearing. Mr. Sims,. do

you have anything additional that you would like to put
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into the record?
MR, SIMS, SR.,: Well, no, I would like to have

something done about the well, that's the main thing., 1It's

been going on for a year, since December of last year.

MR. FLOYD SIMS: My name is Floyd Sims., My
house is located right in the middle of all of this
water flood. Skelly's injection land is not a quarter
ofa mile from my house; the Agua well is less than a mile;

and I'm right in the middle of all of these. I'm sure I
know that there is not a whole lot of fresh water down
where we're at, and we'd like to kind of keep what we've
got. I had the water tested at my house, and the well
water at my house is getting in pretty bad condition.
What are we going to do when our fresh water is gone?

I mean, these o0il companies, they're working against aii
that, We can't drink their oil, and I don't want nothing

to do with that,

MR. PORTER: In other words, you plan to stay

there?

MR, FLOYD SIMS: Yes, sir, and what are we going
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to do when they get all the oil out and they're gone? I
mean, we're still there. 1'd kind of like to know what's
going to happen in the future; I plan on being there for
several vears.

MR, PORTER: Thank you.

(Whereupon, a discussion was
held off the record.)

MR, PORTER: The Commission certainly realizes
the seriousness of this situation, and has for some time,
and this is why we have been meeting with people who are
involved in the water floods and disposal projects. While
we have been trying to get something started in order
to alleviate the situwstion, we felt that time is of the
essence and that some action should be taken immediately.
with that in mind, we're going to enter an order which
will include the following: It may not be limited to
thie following, but right now we would limit the injec-
tion in the four easternmost rows of sections to the
withdrawal of oil, water, and gas; number 2, we would
limit the two westernmost rows at this time to the injec-
tion to 150 perxcent of the total voidage of cil, water,

and gas; number 3, we would require Skelly toc continue

to produce the storage well; number 4, we would limit
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injection iun Skelly's disposal well to the plant effluent
only. That doesn't mean the water that comes out of the
storage well, but the effluent from the plant itseif.
Number 5, we would, for the time being, allow the other
disposal wells in the area to operate as they presently
are., Ve also -- this will not be an order -- but we will
call a hearing sometime in January to consider requiring
temperature surveys as well as submit bend logs on all
wells., Also, to show cause why any well that shows any
leak or inadequate cement should not be repaired or
plugged. We don't know just what date this will be in
January, but we will set a date for such a hearing.

We are going to follow the suggestion of a number
of people here and put Mr. Joe Ramey in charge of a
committee, but we will give them 60 days to act in. We
would request that the first mceting of this committee
be held in the Hobbs Cifice at 9:00 day-after-tomorrow,
Thursday. The committee will be composed of Anadarko,
Skelly, Texas Pacific, Petro-Lewis, Agua, Gulf, Contin-
ental, Amerada, and Don Hendricks. That's 9 besides Mr.
Ramey, Are there any questions?

If not, that concludes the hearing on the Case
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5377. The meeting of the Commission to consider some
other matters will be recessed until 8:30 on Thursday
morning in the 0il Conservation Commission Conference
Room 205. That will be to consider other matters and
maybe we hope to sign a formal order in this matter.
The meeting is recessed until that time.
(Whereupon, the Hearing

was recessed at 3:35 p.m.)
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STATE OF NEW MEXICO

COUNTY OF SANTA FE

)
) Ss.
)

I, RICRARD L. NYE, Court Reporter, do hereby cer-
tify that the foregoing and attached Transcript of Hearing
before the New Mexico 0Oil Conservation Commission was
reported by me, and the same is a true and correct record
of the said proceedings, to the best of my knowledge,

skill and ability.

L Z// //C/j;L/

LIPS S A
RICHARD L. NYE, Couxt Reporter
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BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE APPLICATION
OF CONTINENTAL OIL COMPANY FOR
AUTHORITY TO DISPOSE, OF PRODUCED
WATER INTO THE SEVEN RIVERS
FORMATION INTO ITS LYNN A WELL
NO. 5, LOCATED IN UNIT A SECTION
28, T-23S, R-36E, LEA COUNTY,
NEW MEXICO

APPLICATION

Applicant, Continental 0il Company, hereby requests approval to injectie=n

produced water into the Seven Rivers Fgfmation through its Lynn A Well No. S

located 330' FNL and EL of Section 28, T-23S, R-37E, Lea County, New Mexico,

and in support thereof would show:

1.

Applicant is the operator and co-owner of the Lynn A Lease consisting

of, in addition to other lands, the NW/4 Section 27 and NE/4 Section 28,

T-238, R-36E, Lea County, New Mexico.

Large volumes of water are produced on the basic leases which is shown
outlined in red on the plat attached hereto marked Exhibit No. 1.
Applicant proposes to dispoce of said water into the Seven Rivers
Formation between the depthgof 3647 and 3670 in its Lynm A No. 5,
located 330 FTWfand EL of said Section 28.

Ordex No. R-357¢ authorized the injection of water into the Seven
Rivers Figbmation into Well No. 1, located in the same quarter quarter
section, which well is being plugged and abandoned.

Granting of this application will enable applicant to conform to the
provision$of Order No. R-3221, will protect the environment .and will

not impair correlative rights.

WHEREFORE, Applicant respectfully requests that this matter be set for

hearing before the Ebmmission% duly appointed examiner and upon hearing

an order be entered authorizing the injection of water as described above.

reh

Respectfully submitted,

CONTINENTAL OIL COMPANY

L. P. Thompson
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EXHIBIT A

This plat is a portion of a current land map prepared by Midland Map Company
showing updated data on well locations and lease ownership. The 36 section
area covered by this hearing is outlined in red. Skelly operated leases
within this area are marked in yellow. From this exhibit it can be seen that
injection operations in the area in question consists of waterflooding in the
Skelly Penrose "A" and Skelly Penrose "B" Units, and disposal operations

by Skelly's manufacturing department in Section 27, T22S, R37E. We will
discuss each of these operations in more detail as we proceed. The other
Skelly operated leases which are indicated on this plat have nc injection

or disposal facilities of their own; but are served by the Agua ouperated
Blinebry Drinkard Salt Water Disposal System. The only exception to this
statement is the Ellen Sims "A' Lease which is served for disposal purposes
by the Skelly Penrose "A&" Unit. Skelly operated wells which have developed
casing leaks in the 1500-2500' intervals, developed waterflows outside

the casing, or have enccuntered waterflow: during drilling operations are
circlea in red.




SKELLY PELROSE "B" UKIT

L

History and Status

The Skelly Penrose "B" Unit containing 63 wells became effective July 1, 1965,
Injection was started in August 1966 into eight wells; and expanded as lease
line agreements were developed with offsetting operators. An irverted
nine-spot pattern, with 5 spot modification on lease line patteras, was in
effect by July 1967. Additional wells were converted in September and
October 1970 to provide a complete 5 spot pattern for the unit area; except
for a localized gas cap area in the southwestern portion, which was not
decemed feasible to flood. Wells No. 59 and 61 were converted to injection
in January 1974 for cooperative flooding with offset wells to the south.
This unit now contains 26 active injection wells and 29 active producing
wells,

Cumulative injection into the Skelly Penrcse "B" Unit to 11-1-74 was 20,309,307
barrels of water. The average daily injection rate during October 1974 was
6,334 barrels at 1630 psi.

From start of injection to date, injection in this unit has been monitered

by temperature logs and/or selected injection profiles at irregular intervals.
There have been no indications from any of this data that any injection from
this unit has gone outside the unitized interval. All surveys and temperature
logs indicate that this water was confined to the unit interval. Only two
instances have occurred where problems have been encountered with casing in
these wells. On Well No. 32 in March 1972, leaks in the casing were located

in the interval 226'-426' and cqueezed off during the course of other operations
on the well. This well was drilled and complcted in October 1957; and this

type failure is not considered unusual or unexpected. Well No. 53 has

now developed a water flow betweer the casing string and the surface casing.
Repairs to this well will be made as soon as a rig becomes available to

perform this work. Problems with this well is not believed due to injection anL
from the Penrose "B" Unit. It is considered highly probable thzt the

source of the water flow in this well is the same as the water flow

encountered in the Skelly Penrose "A" Unit 47 well; which is located

adjacent in the Skelly Penrose "A'" Unit area.

Cumulative oil production from the unit area since unitization was
1,083,831 barrels oil as of November 1, 1974. Response from flood
operations on this unit have been relatively satisfactory. Daily
production rate increased from 116 BOPD in mid 1966 to peak of 500 BOPD

by the beginning of 1969. Production rate remained relatively stable

for the next two years at this rate; and then started to decrease at the
beginning of 1971 down to approximately 220 BOPD by mid 1974. Recent
stimulation operations on 5 wells in this unit have increased production

to approximateiry 280 BOPD at present time. Estimated remaining recoverable
oil is 312,000 barrels for this unit under present ccenditions and injection
pattern.

-



Future Plans and Recommendalions

We propose to continue monitoring of bradenhead pressures and periodic
surveys of injection wells, as dictated by performance data, to insure

EN 43

that confinement of injected fluids is maintained.

We recommend that injection be continued. Present produced water rate
is 3371 BWPD (October 1974). Producrion of 280 BOPD will have to be
shut-in for lack of disposal facilities if injection is interrupted or
terminated; since produced water is presently being recycled. Hauling
would not be economically feasible.
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SEELLY PESROSE "a" U

History and Status

Skelly Penrose "A" Unit became cffcctive May 1, 1967. Injection was
started in September and October 1967 into 24 iniection wells. Two
additional wells were converted to injection in this unit to date. In-
jection facilities were expanded in August 1974 by installation of a
fourth pump at the injection plant.

A pilot waterflood was in operation on Skelly's H. 0. Sims Lease prior to
unitization. This is within the unit area. Cumulative iniection into these
two wells was 2,639,018 bbls. prior to effective date of the unit. Cumulative
injection since unitization into the unit area was 19,410,572 bbls as of
November 1, 1974. The daily average injection rate during October 1974

was 9361 bbls. at 1900 psi. Total cumulative injection into the unit area

to date is 22,049,590 barrels as of November 1, 1%74.

This unit consisted of 60 wells on the effective date in 1967. 0Out of

these 60 wells, 11 wells were drilled and completed after 1942. The remaining

wells were drilled and completed in the interval from 1936 thru 1942,

We recognized the fact that these wells had a potential for considerable
problems with casing in all intervals, and particularly within the upper

900' where the exterior is subjected to corrosion from the Santa Rosa and
upper water zones. We have diligently persued casing checks on each of these
individual wells at any time we had occasion to perform operations on

these wells. In the interium period from the effective date of the unit

till now, we have located and performed remedial operations on leaks

within the upper 1200' ianterval in 11 wells. We recognize that this will

be a continuing problem and will continue diligent monitering and checking
of these wells in order to detect and remedy these casing leaks in the
upper 1200' interval of these wells as they become evident. We are

also investigating and designing a cathodic protection system to combat

this problem. 1In addition, we have located and repaired, or are in the
process of repairing, leaks or water flows behind the pipe in the intervals
from 1500 to 2500 in four wells in this unit area. These 4 leaks have
occurred within the past 18 months. Frcm start of injection to date,
injection in this unit has been monitered by temperature logs and/or

selected injection profiles at irregular intervals. Following a series

of injection profiles and temperature surveys in late 1971 and early 1972

it was decided to initiate a program of installing stub liners in some

of the open hole wells which had been converted to injection in order to
provide a better means for control of jinjected water. Eighteen liners

were instzlled in injection wells in this unit in 1972 and 1973. 1Injection
profiles run immediatelvy following these liner installations indicated

all dinjection water in these wells was being confined to the unitized intervail.
This record of casing leak repairs, repairs to water flows behind the casing,
and liner installations within this unit is considered as solid evidence

that we have diligently attempted to confine water to the unitized interval
in this waterflood project.




Cumulative oil production from the unit area since unitization was 2,259,569
bbls. on November 1, 1974. The average daily producing rate during October
1974 was 1588 BO. Recompletion of Well No. 62 as an infill well in May of
1973 and drilling and completion of 4 infill producers in 1974 has increased
production rate from the unit area. These infill producers are now being
evaluated. Additional infill drilling for 1975 may be recommended if results
from this evaluation are as favorable as they now look; and if industry
conditions and price structure are also favorable. Recent stimulation
operations on 7 welis in this unit have also contributed to increasing and
maintaining a maximum production rate. Three additional stimulation jobs

are projected for this unit for the immediate future and additional work of
this nature is under study. This unit has potential for increased production
rate if all other conditions are favorable and injection is allowed to
continue. Estimated remaining recoverable o0il is 1,715,000 bbls. for

this unit under present conditions and injection pattern.

The first evidence of waterflow in the Skelly Penrose "A" area was in May
1973 when waterflow was encountered outside the casing of unit Well No. 29
and repaired. Then, waterflow was encountered in July 1973 in drilling
operations on the Ellen Sims "A" No. 1 well, which was located immediately
northeast of this unit area. This well encountered waterflow at approximately
500'. Then in September 1973 unit Well No. 9 developed a leak at 2569'.
However, when the Ellen Sims "A" No. 2 well (north offset to the No. 1 well)
was drilled in February 1974; no waterflow was encountered in drilling
overations in this well. Then in March of 1974 a waterflow outside the
casing developed in unit Well No. 47; and this was followed during the
next month (April 1974} by waterflows in unit Well No. 63, which was being
drilled as an infill well at 2200°' & 2500'. Well No. 64 was drilled in
August 1974 and encountered a waterflow at 2500'. Drilling operations
on unit Wells 65 and 66 in October, 1974, en-ountered no waterflcws. Then
the final instance of waterflows in this unit occurred in Wells No. 3
and No. 28. These wells presently have waterflows ourside the casing
and will be repaired as soon as equipment can be located to perform this work.
When we were requested by the Hobbs office and the New Mexico 0il Conservation
Commission  -to perform necessary surveys in February 1974 in oxder to determine
whether there was ¢ .y iniection water leaving the unitized interval; we
designed a survey program for these wells which we considered as the best
possible method to determine any failure to confine water to the unitized
interval. This program was undertaken and completed in March of 1974,
covering 28 wells within the unit area. This included all of the wells
which were active injectors in this unit at that time. Analysis of the
data from the injection profiles, temperaturée decay, and 24 hour temperature
survevs on these vells indicated 3 welle which were not confining injection
to the unit interval. These wells have since been repaired. In additiean,
there were 7 wells which indicated channels within the unitized interval,
but had no discernable channel above the unit interval. We plan to work
on these 7 wells in the immediate future as this work can be coordinated
with a reserveoir study of this unit. It is our intention to confine all
injection to the unit interval; and also to the desired flooding interval
within that unitized interval, where feasible.
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In addition, there are twvo wells within the unit area which have been
plugged and abandonced.  The liobbs office ol the lew Mexico Oil Comservation
Commission has requnested that these wells be re-entered and re-plugged to
provide sufficient cement across the Penrose Sand interval and across
intervals above which could be charged from strayed water so that any
movement within the wells would be eliminated. We are preparing to

embark upon this work as soon as pcssible. These wells are the R. D. Sims
etal "“D" No. 2, and the Ellen Simc No. 6. The Sims '"D" No. 2 well is
located in the southeast quarter of the northwest quarter of Section 3

and the Ellen Sims No. 6 is located in the northwest quarter of the south-
east quarter of Section 3. All located in T23S, R37E.




Future Plans and Recommendations

We plan to monitor bradcenhead pressures, re-plug ? P&A wells, develop
cathodic protection installation for protection of casing strings in

the upper iiitervals, and periodically survey injection wells to verify
that injection is confined to desired intervals. We also plan to perform
all remedial work as requested by the Commission or as indicated by
requirements for prudent operations.

We recommend that injection be continned. Present produced water rate

is 3485 BWPD (October 1974). Production of 1588 BOPD will have to be
shut-in for lack of disposal facilities if injection is interrupted or
terminated; since produced water is being recycied. Production from

the Ellen Sims "A" Lease could be maintained by hauling the 22 BWPD
produced to disposal facilities outside the area in question. (We would

be willing tec reduce injection to a rate of 10% in excess of withdrawals,
if injection in the area is reduced.) (5580 BWPD). Hauling of produced
water from the Skelly Penrose "A'" Unit would not be economically feasible.

We also .plan to participate in any study or investigation into water-
flowing or contamination problems in the area in question. We would
co-operate to the fullest in the area of the Skelly Penrose "A'" Unit
in any investigation to determine the scope and ramifications of this
problem.




DELPER WELLS [N THE AR0S

History and Status

In addition to the sccondary rccovery fiocod units, Skelly operates wells

on primary production status in the area as indicated on exhibit A. These
include the lobbs "M" No. 1 in Section 20, the J. V. Baker No. 9 in Sectiom 22,
the J. V. Baker No. 10 and 11 in Section 27, the Baker "A" Leases in Section 26
which include Well No. 1, 4, 5, and 6; the Baker "C'" Lease in Section 26

which includes the Baker 'C" No. 1 well only; and the Ellen Sims "A'" Lease
which includes Wells No. 1 & 2 and is located in Section 3 T23S, R37E.

The wells on the Baker "AY, the Baker '"C" and the J. V. Baker leases were
deeper wells completed in zones below the Penrose Sand unit. Of these wells
4 have experienced problems with casing leaks in the Penrose Sand or San
Andres intervals. These are the Baker "A"™ No. 5, the Baker "A" No. 6,

the Baker '"C" No. 1 and the J. V. Baker No. 10. These leaks have occuired
within the past 2 year period. Baker "A" Well No. 5 produced for a short
rericd with 2 paker set to exclude extraneous water and has now been
shut-in. The Baker "A" No. 6 has been recompleted higher in the Penrose
Sand interval after repairing casing below this point. The Baker 'C" No. 1
experienced parted casing which was repaired in late 1973. The J. V. Baker
No. 10 presently has a casing leak and repairs will be performed on this
well in the near future.

We were directed by the Hobbs office of the New Mexico 0il Conservation
Commission on October 24, 1974 to re-enter 7 wells which were in this
deeper category and run cement bond logs, then perforate, and bring

cement back either Into the next casing shoe or provide sufficient cement

to tie back into the base of the salt. These wells with the Baker "“A" No. 1,
the Baker "A" No. 4, the Baker "A" No. 5, the Baker "A" No. 6, the J. V.
Baker No. 9, the J. V. Baker No. 10 and the J. V. Baker No. 1l1. We
concurred with the idea that it was the responsibility of the operator of
the deeper wells in the area to take remedial action which would insure the
placement of cement across the producing interval for shallower zones within
the area of thrase flocods. We have developed satisfactory proceedures for
the work on these wells with the Hobbs office and will proceed to do this
work as soon as rigs can be made available to carry on with this work.

This remedial work will not only insure that these wells do not become

a pipeline to transmit stray water within the area but will also have

the benefit of protecting these wells from collasped casing due to

external corrosion on the casing and pressure on the outside of the

casing.




Future Plans and Recoi . udaticns

We will perform needed remedial work on all wells in this catecgory to
prevent transmission of stray water via these wellbores. We will also
participate in and co-operate fully with studies of water uigration
problems in the area in question.

We recommend: a check of bradenhead pressures of all wells In the
problem area, and any extension of this area that is determined
desirable from data obtained; a search of records on P&A wells to
determine if these present any problems; and a search of records to
insure that all wells which penetrated the Queen Sand or deeper zones
have adequate cement behind the casing to prevent migration of water.




EUSICE SALT WATER BISTUSA VY

Historv and Status

The Lunice Salt Water Disposal Well Lo. 1 operated by the Manufacturing
Department of Skelly Cil Company is located 2580' FSL and 1200' FWL of
Section 27, T22S, P37E, Lea County, New Mexico. This well was completed
11-12-61 by open hole completion 4010 to 4550' in the San Andres zone

with 10-3/4 casing set at 300' and cemented to the surface and 7" casing

set at 4010' with 1750 sacks cement and cemented back to the surface.

This well is equiped with 3-1/2" OD tubing to 3914'. While the records
available to me at the present time are very incomplete, they do indicate:
that the average injection rate over the last 10 months period was 1974 BWPD
at 1945#; that injection into this well in September, 1974, wac 46,617 bbls.
at an average pressure of 1950#; and that cumulative injection into this
well to 10-31-74 was 3,875,861 bbls. Continued disposal of this water into
this well is considered vital by Skelly's Manufacturing Department to
continue operation of this plant for hydrocarbon extraction from casing

head gas in the area.
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Future Plans and Kecemmencations

We plan to run injection profile and/or temperature decay surveys to
determine storage interval or intervals and to check for possible casing
leaks or channel behind casing and perform remedial work if indicated.

We recommend that disposal into the San Andres Zone be permitted to
continue. Elimination of problems with deficient cement placement in
deeper wells in the area should permit confinement of any water disposal
into this zone by this well. Water handled by this disposal well is
surplus from cooling tower and Loiler operations in this casinghead gas
plant. This water is laden with chromates and cther treating chemicals,
Oxygen saturated, and unsuitable for use as flood waters in a waterflood
project without extensive and expensive water treatment and filtration.
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LPG STenAn

History an

N
e

The Bunice Gasoline Plant No. 1 oIt Storage Well No. 3 is located 1650' FWL
and 2310' FNL of Scction 27, T22&, R37E. This well was drilled to a TD of
2075' with 8-5/8 casing set at 1848' with 650 sacks and 5-1/2" tubing set at
2045'. Completion is open hole 1848-2075'. Subsequently 2 cavern was
washed out in the salt interval for LPG Storage. This well was completed
in June 1953. Problems were first reported on this well on June 29, 1974,
when the well contained some product in storage. This well remained shut-
in from June 29, 1974 until July 18, 1974. At that time the propane was
removed from the well. Upon opening the well the plant foreman noted a
pressure of approximately 1700# on the casing.

After delivery of approximately 220,000 gallons of propare from the well
with no water input the casing pressure was 1050f. Normal pressure
reported for this storage well is approximately 700 psig when delivering

to the pipeline. Subsequent investigations during September 1974 indicated
that the well had no casing leak but that fcreign water was entering the
well within the cavern. A tracer survey run by Worth Well using a slug of
radicactive iodine indicated that the water was entering below the bottom
of the casing in the cavern. 1In order to measure the rate of flow, a

slug of radicactive material was released in the tubing and checked as it
moved up hole. From this information a flow rate of 11 gallons per minute
was calculated. Based on this information it was concluded that foreign
water was entering the No. 3 LPG Storage Well thru the cavern at this rate.
The decision was made to cap the well and leave the water flowing thru an
open casing valive to surface pits in order to avoid pressuring the cavern.
This storage well has remained inactive since that time. Salt water from
this well has been collected in the line surface pit since that date. This
LPG Storage Well is no longer considered safe or satisfactory for its
designed purpose.
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SINUARY AND GENERAL WECCHTIDATIONS

In summary, we consider the Skelly Penrose "B'" Unit to be free from
water migration problems. The Skelly Penrose VA" Unit has experienced
some waterflow problems; and has contributed in some measure to this
problem. We have taken measures, are presently taking measures, and
will continue to pursue the problem to minimize water migration within
the area in question. We are initiating action on remedial work on the
deeper Skelly - operated wells to eliminate this potential source of
transmission. We consider these actions as at least a step in the
right direction; and as solid evidence of our ''good faith" efforts to
alleviate or minimize this problem of water migration. We therefore
request continuation of injection in the area to permit continued
production and flood operations in the area. This would permit a
comprehensive study of this problem.

No one operator or individual company has access individually to
sufficient data to determine the scope of this problem or to assess

the various ramifications, and to formulate action needed by the various
interesits involved to alleviate this problem. This will require co-
overative study and action by all councerned. We therefore request a
continuance of 90 days to permit: formulation of a special study group,
implementation of a comprehansive study of the problem, and formulation
of a comprehensive co-ordinated plan of attack to minimize or alleviate
this water migration problem.

l
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PROFOSED ! STIMONY

CASE NG. 5377

EXHIBIT A

This plat is a portion of a current land map prepared by Midland Map Company
showing updated data on well locations and lease ownership. Tha 36 section
area covered by this hearing is cutlined in red. Skelly operated leases
within this area are marked in yellow. From this exhibit it can be seen that
injection operations in the area in question consists of waterflcoding in the
Skelly Penrose "A" and Skelly Penrose "B" Units, and disposal operations

by Skelly's manufacturing department in Section 27, T22S, R37E. We will
discuss each of these operations in more detail as we proceed. The other
Skelly operated leases which are indicated on this plat have no injectiom

or disposal facilities of their own; but are served by the Agua operated
Blinebry Drinkard Salt Water Dispesal System. The only exception to this
statement is the Fllen Sims "A" Lease which is served for disposal purposes
by the Skeily Penrose "A" Unit. Skelly operated wells which have developed
casing leaks in the 1500-2500' intervals, developed waterflows outside

the casing, or have encountered waterflows during drilling operations are
circled in red.




SKELLY PENROSE "R" UNIT
History and Status

The Skelly Penrose "B" Unit containing 63 wells became cffective July 1, 1965,
Injection was started in August 1966 into eight wells; and expanded as izase
line agreements were developed with offsetting operators. An inverted
nine-spot pattern, with 5 spot modification on lease line patterns, was in
effect by July 1967. Additicnal wells were converted in September and
October 1970 to provide a complete 5 spot pattern for the unit area; except
for a localized gas cap area in the southwestern portion, which was not
deemed teasible to flood. Wells No. 59 and 61 were corverted to injection
in January 1974 for cooperative flooding with offset wells to the south.
This unit now contains 26 active injection wells and 29 active producing
wells,

Cumulative injection into the Skelly Penrose '"B" Unit to 1i-1-74 was 20,309,307
barrels of water. The average daily injection rate during October 1974 was
6,334 barrels at 1630 psi.

From start c¢f injection to date, injection in this unit has been monitered

by temperature logs and/or selected injection profiles at irregular intervals.
There have been no indications from any of this data that any injection from
this unit has gone outside the unitized interval., All surveys and temperature
logs indicate that this water was confined to the unit interval. Only two
instances have occurred where problems have been encountered with casing in
these wells. On Well No. 32 in March 1972, leaks in the casing were located

in the interval 226'-426' and squeezed off during the course of other operations
on the well., This well was drilled and completed in October 1957; and this

type failure is not considered unusval cr unexpected. Well No. 53 has

now developed a water flow between the casing string and the surface casing.
Repairs to this well will be made as soon as a rig becomes available to

perform this work. Problems with this well i< not believed due to injection ar X
from the Penrose '"B'" Unit. It is considered highly probable that the

source of the water flow in this well is the same as the water flow

encountered in the Skelly Penrose "A" Unit 47 well; which is located

adjacent in the Skelly Penrose "A' Unit area. ‘

Cumulative oil production from the unit area since unitization was
1,083,831 barrels oil as of November 1, 1974. Response from flood
operations on this unit have been relatively satisfactory. Daily
production rate increased from 116 BOPD in mid 1966 to peak of 500 BOPD

by the beginning of 1969. Production rate remained relatively stable

for the next two years at this rate; and then started to decrease at the
beginning of 1971 down to approximately 220 BOPD by mid 1974, Recent
stimulation operations on 5 wells in this unit have increased production

to approximately 280 BOPD at present time. Estimated remaining recoverable
0il -is 312,000 barrels for this unit under present conditions and injection
pattern.




Future Plans and Recommendations

We propose to continuc monitoring of bradenhead pressures and periodic
surveys of injection wells, as dictated by performance data, to insure
that confinement of injected fluids is maintained.

We recommend that injection be continued. Present produced water rate
is 3371 BWPD (October 1974). Production of 280 BOPD will have to be
shut-in for lack of disposal facilities if injection is interrupted or
terminated; since produced water is presently being recycled. Hauling
would not be eceonomically feasible.




SKELLY PENROSE A UNTT
History and Status
Skelly Penrose "A" Unit became effective May 1, 1967. Injection was
started in September and October 1967 into 24 injection wells. Two
additiconal wells were converted to injection in this unit to date. In-

jection fucilities were expanded in August 1974 by installation of a

fourth pump at the injection plant.

A pilot waterflood was in operstion on Skelly's H. 0. Sims lease prior to
unitization. This is within the unit area., Cumulative injection into these

two wells was 2,639,018 bbls. prior to effective date of the unit. Cumulative
injection since unitization into the unit area was 19,410,572 bbls as of

November 1, 1%974. The daily average injection rate during October 1974

was 9361 bbls. at 1900 psi. Total cumulative injection into the unit area

to date is 22,049,590 barrels as of November 1, 1974.

This unit consisted of 60 wells on the effective date in 1967. Out of

these 60 wells, 11 wells were drilled and completed after 1942. The remaining

wells were drilled and completed in the interval from 1936 thru 1942,

We recognized the fact that these wells had a potential for considerable
problems with casing in all intervals, and particularly within the upper

900' where the exterior is subjected to corrosion from the Santa Rosa and

upper water zones. We have diligently persued casing checks on each of these
individusl wells at any time we had occasion to perform operations on

these wells. In the interium period from the effective date of the unit

till now, we have located and performed remedial operations on leaks

within the upper 1200' interval in 11 wells. We recognize that this will

be a continuing problem and will continue diligent monitering and checking
of these wells in order to detect and remedy these casing leaks in the
upper 1200" interval of these wells as they become evident. We are

also investigating and designing a cathodic protection system to combat

this proLlem. In addition, we have located and repaired, or are in the
process of repairing, leaks or water flows behind the pipe in the intervals
from 1500 to 2500 in four wells in this unit area. These 4 leaks have
occurred within the past 18 montlis. From start of injection to date,
injection in this unit has heen monitered by temperature logs and/or
selected injection profiles at irregular intervals. Following a series

of injection profiles and temperature surveys in late 1971 and early 1972

it was decided to initiate a pregram of installing stub liners in some

cf the open hole wells which had been converted to injection in order to
provide a better means for control of injected water. ctighteen liners

were installed in injection wells in this unit in 1972 and 1973. Injection
profiles run immediately following these liner installations indicated

all injection water in these wells was being confined to the unitized interval.
This record of casing leak repairs, repairs to water flows behind the casing,
and liner installations within this unit is considerad ss solid evidence
that we have diligently attempted to confine water to the unitized interval

in this waterflood project.
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Cumulative oil production from the unit area since unitization was 2,259,569
bbls. on November 1, 1974. The average daily producing rate during October
1974 was 1588 BO. Recompletion of Well No. 62 as an infill well in May of
1973 and drilling and completion of 4 infill producers in 1974 has increased
production rate from the unit area. These infill producers are now being
evaluated, Additional infill drilling for 1975 may be recommended if results
from this evaluation ave as favorable as they now look; and if industry
conditions and price structure are also favorable, Recent stimulation
operaticns on 7 wells in this unit have also contributed to increasing and
maintaining a maximum production rate. Three additional stimulation jobs

are projected for this unit for the immediate future and additional work of
this nature is under study. This unit has potential for increased production
rate if all other conditions arve favorable and injection is allowed to
continue. Estimated remaining recoverable oil is 1,715,000 hbls. for

this unit under present conditions and injecticn pattern.

The first evidence of waterflow in the Skelly Penrose "A" area wae in May
1973 when waterflow was encountered cutside the casing of unit Well No. 26
and repaired. Then, waterflow was encountered in July 1973 in drilling
operations on the Ellen Sims "A" No. 1 well, which was located immediately
northeast of this unit area. This well encountered waterflow at apprcximately
2500'. Then in September 1973 unit Well No. 9 developed a leak at 2569°',
However, when the Ellen Sims "A" No. 2 well (north offset to the No. 1 well)
was drilled in February 1974; no waterflow was encountered in drilling
operations in this well. Then in March of 1974 a waterflow outside the
casing developed in unit Well No. 47; and this was followed during the

next month (April 1974) by waterflows in unit Well No. 63, which was being
drilled as an infill well at 2200' & 2500'. Well No. 64 was drilled in
August 1974 and enccuntered a waterflow at 2500'. Drilling operations

on unit Wells 65 and 66 in October, 1974, encountered no waterflows. Then
the final instance of waterflows in this unit occurred in Wells No. 3

and No. 28. These wells presently have waterflows ourside the casing

and will be repaired as soon as equipment can be located to perform this work.
When we were requested by the Hobbs office and the New Mexico 0il Conservation
Commission -to perform necessary surveys in February 1974 in order to determine
whether there was any injection water leaving the unitized intexrval; we
designed a survey program for these wells which we cousidered as the best
possible method to determine any failure to confine water to the unitized
interval. This program was undertaken and completed in March of 1974,
covering 28 wells within the unit area. This included all of the welis

which were active injectors in this unit at that time. Analysis of the

data from the iunjection profiles, temperature decay, and 24 hour temperature
surveys on these wells indicated 3 wells which were not confining injection

to the unit interval. These wells have since been repaired. 1In additiom,
there were 7 wells which indicated channels within the unitized interval,

but had no discernable channel above the unit interval. We plan to work

on these 7 wells in the immediate future as this work can be coordinated
-with a reservoir study of this unit. It is our intention to confine all
injection to the unit interval; and also to the desired flooding interval
within that unitized interval, where feasible.
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In addition, there are two wells within the unit area which have been
plugged and abandoned. The Hobbs office of the New Mexico 0il Conservation
Commission has requested that these wells be re-entered and re-plugged to
provide sufficient cement across the Penrose Sand interval and across
intervals above which could be charged from strayed water so that any
movement within the we’'s would be eliminated. We are preparing to

embark upon this work as soon as possible. These wells are the R. D. Sims
etal "D" No. 2, and the Ellen Sims No. 6. The Sims "D" No. 2 well is
located in the southeast quarter of the northwest quarter of Section 3

and the Ellen Sims No. 6 is located in the northwest quarter of the south-
east quarter of Sectionm 3. All located in T23S, R37E.




Future Plans and Recommendations

We plan to monitor bradenhead pressures, re-plug 2 P&\ wells, develop
cathodic protection installation for protection of cating strings in

the upper intervals, and periodically survey injection wells to verify
that injection is confined to desired intervals. We als~ plan to perform
all rern2dial work as requested by the Commission or as indicated by
requirements for prudent operations.

We recommend that injection be continuved. Present produced water rate

is 3485 BWPD (October 1974). Production of 1588 BOPD will have to be
shut-in for lack of disposal facilities if injection is interrupted or
terminated; since produced water is being recycled., Production from

the Ellen Sims "A" Leasc could be maintained by hauling the 22 BWPD
produced to disposal facilities ocutside the area in question. (We would
be willing to reduce injection to a rate of 10% in excess of withdrawals,
if injection in the area is reduced.) (5580 BWPD). Hauling of produced
water from the Skelly Penrose "A" Unit would not be economically feasible.

We also plan to participate in any study or investigation into water-—
flowing or contamination problems in the area in question. We would
co-operate to the fullest in the area of the Skelly Penrose "A" Unit
in any investigation to determine the scope and ramifications of this
problem.




DEEPER WELLS IN THE AREA
History and Status

In addition to the secondary recovery flood units, Skelly operates wells

on primary production status in the area as indicated on exhibit A. These
include the Hobbs '"M" No. 1 in Section 20, the J. V. Baker No. 9 in Section 22,
the J. V. Baker No. 10 and 11 in Section 27, the Baker "A" Leases in Section 26
which include Well No. 1, 4, 5, and 6; the Baker 'C" Lease in Section 26

which includes the Baker "C'" No. 1 welil only; and the Ellen Sims "A" Lease
which includes Wells No. 1 & 2 and is located in Section 3 T235, R3IVE.

The wells on the Baker "A", the Baker '"C" and the J. V., Baker leases were
deeper wells completed in zones below the Penrose Sand unit. Of these wells
4 have experienced problems with casing leaks in the Penrose Sand or San
Andres intervals. These are the Baker "A'" No. 5, the Baker "A' No. 6,

the Baker "C" No. 1 and the J. V. Baker No. 10. These leaks have occurred
within the past 2 year period. Baker "A" Well No. 5 produced for a short
period with a paker set to exclude extraneous water and has now been
shut-in. The Baker "A" No. 6 has been recompleted higher in the Fenrose
Sand interval after repairing casing below this point. The Baker '"C'" No. 1
experienced partzd casing which was repaired in late 1973. The J. V. Baker
No. 10 presently has a casing leak and repairs will be performed on this
well in the near future.

We were directed by the lobbs office of the New Mexico 0il Conservation
Commission on October 24, 1974 to re-enter 7 wells which were in this

deeper category and run cement bond logs, then perforate, and bring

cement back either into the nrext casing shoe or provide sufficient cement

to tie back into the base of the salt. These wells with the Baker "A" No. 1,
the Baker "A" No. 4, the Baker "A' No. 5, the Baker "A" No. 6, the J. V.
Baker No. 9, the J. V. Baker No. 10 and the J. V. Baker No. 1l. We
concurred with the idea that it was the responsibility of the operator of
the decper wells in the area to take remedial action which would insure the
placement c¢f cement across the producing interval for shallower zones within
the area of these floods. We have developed satisfactory proceedures for
the work on these wells with the Hobbs office and will prcceed to do this
work as soon as rigs can be made available to carry on with this work.

This remedial work will not only insure that these wells do not become

a pipeline to transmit stray water within the area but will also have

the benefit of protecting these wells from collasped casing due to

external corrosion on the casing and pressure on the outside of the

casing.
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Future Plans and Recommendations

=t

We will perform neceded remedial work on all wells in this category to
prevent transmission of stray water via these wellbores, We will also
participate in and co-cperate fully with studies of water migration
problems in the area in question,

We recormend: a check of bhradenhead pressures of all wells in the
problem area, and any extension of this area that is determined
desirable from data obtained; a search of records on P&A wells to
determine if these present any problems; and a search of records to
insure that all wells which penetrated the Queen Sand or deeper zones
have adequate cement behind the casing to prevent migration of water.




Future Plans and Recommendations

We plan to run injection profile and/or temperature decay surveys to
determine storage interval or intervals and to check for possible casing
leaks or channel behind casing and parform remedial work if Indicated.

We recommend that disposal into the San Andres Zone be permitted to
contlnue. Elimination of problems with deficient cement placement in
deeper wells in the area should permit confinement of any water disposal
into this zone by this well. Water handled by this disposal well is
surplus from cooling tower and boiler operations in this casinghead gas
plant. This water is laden with chromates and other treating chemicals,
Oxygen saturated, and unsultable for use as flood waters in a waterflood
project without extensive and expensive water treatment and filtration.




EUNICE SALT WATER D1SPOSAL WELL
History and Status

The Eunice Salt Water Disposal Well No. 1 operated by the Manufacturing
Department of Skelly 0il Company is located 2580' FSL and 1200' FWL of
Section 27, T22S, R37E, Lea County, New Mexico. This well was completed
11-12-61 by open holz completion 4010 to 4550' in the San Andres zone

with 10-3/4 casing set at 300' and cemented to the surface and 7" casing

set at 4010' with 1750 sacks cement and cemented back to the surface.

This well is equipcd with 2-1/2" OD tubing to 3914'. While the records
available to me at the present time are very incomplete, they do indicate:
that the average injection rate over the last 10 months period was 1974 BWPD
at 1945#; that injection into this well in September, 1974, was 46,617 bbls.
at an average pressure of 1950#; and that cumulative injection into this
well to 10-1-74 was 3,875,861 bbls. Continued disposal of this water into
this well is considered vital by Skelly's Manufacturing Department to
continue operation of this plant for hydrocarbon extraction from casing
head gas in the area.




LPG STORAGE WELL NO. 3
History and Status

The Eunice Gasoline Plant No. 1 LPG Storage Well No. 3 is located 1650' FWL
and 2310' FNL of Section 27, T22S, R37E. This well was drilled to a TD of
2075' with 8-5/8 casing set at 1848' with 650 sacks and 5-1/2" tubing set at
2045'. Completion is open hole 1848-2075'. Subsequently a cavern was
washed out in the salt interval for LPG Storage. This well was completed

in June 1953. Problems were first reported on this well on June 29, 1974,
when the well contained some product in storage. This well remained shut-
in from June 29, 1974 until July 18, 1974. At that time the propane was
removed from the well. Upor opening the well the plant foreman noted a
pressure of approximately 1700# on the casing.

After delivery of approximately 220,000 gallons of propane from the well
with no water input the casing pressure was 1050#. Normal pressure
reported for this storage well is approximately 700 psig when delivering

to the pipeline. Subsequent investigations during September 1974 indicated
that the well had no casing leak but that foreign water was entering the
well within the cavern. A tracer survey run by Worth Well using a slug of
radioactive iodine indicated that the water was entering below the bottom
of the casing in the cavern. In order to measure the rate of flow, a

slug of radiocactive material was released in the tubing and checked as it
moved up hole. From this information a flow rate of 11 galions per minute
was calculated. Based on this information it was concluded that foreign
water was entering the No. 3 LPG Storage Well thru the cavern at this rate.
The decision was made to cap the well and leave the water flowing thru an
open casing valve to surface pits in order to avoid pressuring the cavern.
This storage well has remained inactive since that time. Salt water from
this well has been collected in the line surface pit since that date. This
LPG Storage Well is no longer considered safe or satisfactory for ics
designed purpose.
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SUMMARY AND GENERAL RECOMMENDATIONS

In summary, we consider the Skelly Penrose "B" Uni: te be free fiom
water migration problems. The Skelly Penrose "A" Unit has experienced
some waterflow problems; and has contributed in some measure to this
problem. We have taken measures, are presently taking measures, and
will continue to pursue the problem to minimize water migration within
the area in question. We are initiating action on remadial work on the
deeper Skelly - operated wells to eliminate this potential source of
transmission. We consider these actions as at least a step in the
right direction; and as solid evidence of our '"'good faith" efforts to
alleviate or minimize this problem of water migration. We therefcre
request continuation of injection in the area to permit continued
production and flood operations in the area. This would permit a
comprehensive study of this problem.

No one operator or individual company has access individually to
sufficient data to determine the scope of this probl'm or tc assess

the various ramifications, and to formulate action needed by the various
interests involved to alleviate this problem. This will require co~
operative study and action by all concerned. [Es therefore request a
continuance of 90 days to permit: formulation™~of a special study group,
implementation of a comprehansive study of the problem, and formulation
of a comprehensive co-ordinated plan of attack to minimize or alleviate
this water migration problem.




Docket No. 34~74

DOCKET: COMMISSION HEARING - TUESDAY - DECEMBER 3, 1974

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

< CASE 5377:

In the matter of the hearing called by the 0il Conservation
Commission on its own motion to permit all interested
parties to appear and snow cause why the continued
injection of water for secondary recovery or disposail
purposes into any formation from the surface of the

ground down to and including the Drinkaré formation

should be permitted in the following described area

in Lea County, New Mexico:

TOWNSHIP 22 SOUTH, RANGE 37 EAST, NMPM
Sections 13 through 36: All

TOWNSHIP 23 SOUTH, RANGE 37 EAST, NMPM
Sections 1 through 12: All

“
————



———ﬁ
BEFORE THE OIL CONSERVATION COMMISSION

OF THE STATE OF NEW MEXICO

CASE No. 5371
ORpeR Neo , K- 1/73’6

In the matter of the hearing called by the 0il Conservation
Commission on its own motion to permit all interested
parties to appear and show cause why the continued
injection of water for seccndary recovery or disposal
purposes into any formation from the surface of the

ground down to and 1nclud1ng the Drinkard formation

should be permitted in Sections 3 Wh 2%, Tewnsh;
A2 Sewth, R'H1¢ 37 East, NMPM, dud Seckiontd n%rof‘

12, T’ownshcr 23 South; dtmft- 37 East, b=z NMP PM | Lea
Cou.n‘—o{ MC“’MC.K(&O

ORDER OF THE COMMISSION

BY THE COMMISSION:

This cause came on for hearing at 9 a.m. on Decewiber R 19749
at Santa Fe, New Mexico, before Examimer the New Mexico (@A Conservation
Commission, here iva refearred +o am

NOW, on this day of December |, 1974, the ission,

a guorum being presant, having considered the testlmon‘ A L.he record,
and being fully advised

in the premises,
FINDS:

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

matter thereof.
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