CASE 3062: Application of XEWANEE
——— OIL CO. for a waterflood project,
Eddy County, New Mexico.

g e e i g

———isy




LRsE Je

§APP/'CA7L:'0N ~

QQ’TfﬁNscr DT,

Tmall Exh bits
ETc.




W
;

o gt

T T Wt

L s

et Ny

ia h
S
L e




' -BEFCERE EX AMINER UTZ

- : ) - Ib Coebs ..E;‘;V; T (,,\:, mMISSION

~ ’ . e 14310 NG.__;ﬁ:
- ~, CASE ... = 7

: | * ATOKA GRAYBURG FIELD
e : EDDY COUNTY, NEW MEXICO

[ ]
O ]
[
;o0E
' i
: 4
] L,
= : BF

E :
3 i B
£ §
FRNEY =)
i
|

i tmy

! B M E
| KEWANEE OIL COMPANY
| ’ ‘ MAY, 1964

K vexd




s

et

"TABLE OF CONTENTS

s o
4
‘Page ”
INTRODUCTION 1
LOCATION : _ | | 1 | o
'GEOLOGY -~ 1
DEVELOPMENT ' , 2,
RESERVOIR ’ ' 2
PRIMARY PERFORMANCE B 3
PREDICTED SECONDARY PERFORMANCE | 3
SUMMARY : ' 3
FIGURES
Figure I Isopach @)f Atoka Premi’er witlé Proposed Waterflood
Figure II Structure Map - Top Premier Sand
Figure III Predicted Secondary Performance
EXHIBITS
Exhibit A Atcka Grayburg Field
E:Ehibit B Primary Performance -~ Atoka Grayburg Field
Exhibit C Proposed Completion of Water Injection Well
Exhibit D Typical Gamma Ray-Neutron Log
Exhibit E - Well Test Data - Atoka Grayburg Field
Exhibit F North South Cross Section :
Exhibit G East West Cross Section




“a

]

-

ey

et

ATOKA GRAYBURG FIELD

EDDY COUNTY, NEW MEXICO

INTRODUGTION

This report has been prepared for presentation to the New Mexico
Oil Conservation Commission in support of Kewanee's application to
waterflood in this field. All pertinent information relative to Kewanee's

waterflood application is inclided herein.

LOCATION
The Atoka Grayburg field is located in Sections 13 and 14, of
Township 18 South, Range 26 East, Eddy County, New Mexico. The oil

productive area encompasses approximately 325 acres.

GEOLQQY

The Grayburg Atoka Field produces from the Premier Sand of
the Grayburg Formation in the Guadalupian Series of Permian Age.
Thé Grayburg formation consists of dolomites, sandstones, anhydrites
and red shales,

The Premier Sand is generally fine grained, gray quartz with
considerable dolomitic cementing material. Although this sand covers a
wide area in Southeastern New Mexico, it exhibits extremely low porosity

and permeability for the most part.
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The oil proditing reservoir is characterized by improved porosity

and ?ermeaﬁility due to a’ réduced amount of dolomitic material. A

. stratigraphic trap was instrumental in the accumulation of oil as both

poroéity and permeability pinchouts are evident,

EVEULOPMENT

. Initial completion in the Atoka Grayburg field was Kewanee's
Leavitt No. 1 completed as Jones and Arthur's Classen No. 1 on July 22,
1956, |

Seven additional wells have established production in the Premier
Sand. . R}e‘servoir limits are fairly well defined by Atoka San Andres
wells dfilied in the area.

Figure I, ’attached, indicates the productive limits of the field,
as established by well Iogs ‘and core data,

The‘eight wells in the Atoka Grayburg field have produced
171, 550 barrels of cil to January 1, 1964, Current production is approx-
imately 470 barrels per month, or less than two barrels per day per well,
Kewanee's ‘seven wells averaged 1.5 barrels oil per day per well during
December, %1:963. Exhibit B attached is a graphical presentation of the .

performance of this field since the completion of the discovery well,

RESERVOIR-

The Premier Sand in the Atoka Grayburg Field includes 325 acres
with an average net effective pay thickness of 4, 8 feet, containing 1,553
acre feet. Average porosity was determined to be 18,5 percent, and
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average permeability 96.8 millidarcies. Connate water saturation is
estimated to be 31 pérceht.
The o0il originaily in place in this reservoir was approximately

1, 400, 000 barrels.

PRIMARY PERFORMANCE

The primary pe rformance has been typical of a solution gas drive

mechanism for 2 highly under-saturated crude oil. The predicted
ultima.te primary recovery of ap'proximately 13 percent of the oil in

place is indicative of the low energy available for the expulsion of oil.

PREDICTED SECONDARY PERFORMANCE

The ultimate recovery from this reservoir should be increased
by 290, 000 barrels by waterflooding as proposéd by Kewanee.

Kewanee's prediction is based on the injection of 1, 060 barrels
of water per day over a period of seven years.

Water injected _will ;be produced water from the Atoka San
Andres field supplemented by fresh water frorn the shallow Artesian Basin.
A maximum injection pressure of 1,000 psi is anticipated.

The water injection wells will be completed to confine the injection
water to the oil productive interval of the Premier Sand. Exhibit C

indicates the completion method proposed for Leavitt No. 13W.

SUMMARY

Kewanee concludes that the Atoka Grayburg is an economically
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t - Leavitt #13
: 330 FSL. & 330 FEL.
. SE/4 of NW/4
h Section 13, T-18-S, R-26-E
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Exhibit C
Proposed Water Input Well

KEWANEE OI1L. COMPANY
ATOKA “=GRAYBURG FIELD
 EDDY COUNTY, NEW MEXICO
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EXHIBIT D

TYPICAL LOG - ATOKA FIELD
EDDY COUNTY, NEW MEXICO

"1+ | company ILLAMEX OTL, INC.

Jwmi  LEAVITT # 6-°%57

; counry__EDDY. . e STATENEW_MEXICO

mu meo_ _ATOKA ] ~
B

N Reaina :a\e. { . Ot loge

VIR
A\ 1650 F/NL &

da

1650° F/WL

18-8 26-E

Ty

T.D. DRILLER 1770°
T.D. REACHED 1770°

T.D. LOGGED 1770°

{800°-1270"}

OETAIL LOG
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ILLAMEX OIL, INC.
LEAVITT # 6

ATOXA FIELD

EDOY COUNTY, NEW MEXICO
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BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

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

APPLICATION OF KEWANEE OIL
COMPARY FOR A WATERFLOOD

PROJECT, EDDY COUNTY, NEW
IEXICO. )

— Lo {y{-’/

ORDER OF THE COMMISSION

BY THE COMMISSION:

This cause came on for Ahearing at 9 o'clock a.m. on
May 27 . 1964 , at Santa Fe, New Mexico, before Examiner Elvis A.Utz.
Mnummby-tm—emwm
Mexieor-hereinafier-referred—o-as—the-'Commission“—in-accordance
with-Ruie-i2id—of-the-CommisstomrRuies—ami-Reyttations -

NOW, on this day of June , 1964, the Comm:.ss:ton
a guorum being present, having considered the W tes 1“°an
the record, sUXRAENBEXARBUBBAX and the recommendations of the Examiner,
+ 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.

(2) That the applicant, Kewanee Oil Company, seeks authority
to institute a waterflood project in the Atoka-Grayburg Pool by
the injection of water into the Grayburg formation through its

W )20 {3 located in Unit i [o}4

Section 13, Township 18 South, Range 26 East, NMPM, Eddy County,

New Mexico.
(3) That the wells in the proposed project area are in an
advanced state of depletion and should properly be classified as

"stripper" wells.




— i
A N
.

’ by the provisions of Rule 701 of the Commission Rules and Regula-

;igE No. 3062

(4) That the proposed waterflood project is in the interest
of conservation and should result in recovery of otherwise unrecov-
erable oil, thereby preventing waste.

(5) That the subject application should be approved and
the project should be governed by the provisions of Rule 761 of

the Commission Rules and Regulations,

IT IS THEREFORE ORDERED:

(1) That the applicant, Kewanee Oil Company, is hereby
authorized to institute a waterflood project in the Atoka-
Grayburg Pool by the injection of water into the Grayburg

formation through its W_}’ﬁ_{j

located‘intﬁnit f: of Section 13, Township 18 South, Range

26 East, NMPM, Eddy County, New Mexico.

(2) That the sdbject waterflood project shall be governed

tiéns, iacluding the allowable provisions theréof, and including
the provisions with respecf to expansion of the waterflood proj-
act.

(3) That monthly progress reports of the waterflood project
herein authorized shall be submitted to the Commission in accord-
ance with Rules 704 and 1119 of the Commission Rules and Regula-
tions.

(4) That jurisdiction of this cause is retained for the

‘entry of such further orders as the Commission may deem neces-
i

i
lsary.

f

i
i DONE at Santa Fe, New Mexico, on the day and year herein-

hbove designated.

1
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4
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BEFORE THE'NEW MEXICO OIL CONSERVATION COMMISSION

.
VAT IR R

ioch inand

APPLICATION OF KEWANEE OIL COMPANY )
FOR APPROVAL OF A WATER FLCOD )

PROJECT, EDDY COUNTY, NEW MEXICO )

No. ;déz’

APPLICATION

COMES NOW, Kewanee Oil Company and applies to the New

r» i Mexico Qil Conservation Commission for approval of a water flood i

project, to be instituted in the Atoka Grayburg Field, Eddy County,

New Mexico, and in support of its application, states:
1. That the Applicant, Kewanee Oil Company, is the owner

i and operator of the Leavitt Lease comprising 240 acres, more or
7 !

less, being the Northwest Quarter, (NW/4), of S/ection 13 and the

Eﬁtme-half; (E/2), of Section 14, Township 18 South, Range 26 East,

Edd*} County, New Mexico. Applicant, Kewanee Qil Company, is also

the owner and operator of other leases adjacent to the Leavitt lease,

namely, "the Fanning lease comprising 80 acres, more or less, bging the
‘ Northwest Quarter, (NW/4), of the Southwest Quarter, (SW/4), of
t Section 15, and the Northeast Quarter, (NE/F4), of the Southeast ‘
Quarter, (SE/4), of Section 14, both in Township 18 South, Range 26
East, Eddy County, New Mexico.

2. That said Leavitt lease is presently developed by six

producing wells in the Atoka Gravburg Field, located in Units C, D,
E, and ¥, of Section 13 and Units A and H of Section 14, The
Fanning Lease is presently developed with one producing well

located in Unit I, of Section 14. Kewanee Oil Company proposes

DOCKeT MAILED

D*___c,:? /jf‘/;/ '

7

Py —



' to drill one injection well to be located in Unit F, 330 feet from the |

‘\ A : South line and 330 feet from the East line of the Northwest Quarter
| ofVSection 13. -

'i‘he location ofh the proppsed injection well and the existing
wells are shown on the plat attached to tﬁis application and incorporated
: herein by reference.
3. That Kewanee Qil Company proposes to inject water
F ’ through tht; ébove described injection well into the Grayburg formation

' of the Atoka Grayburg Field, and to produce oil from said pool

" thréugh the six producing wells on the Leavitt lease, and the one

i producing well on the Fanning lease.

4. That all wells in the Atoka Grayburg field, are in an

' advanced stage of depletion and are properly to be considered as
“stripper'wells .

5. That approval of the subject application will prevent waste
& and.protectic‘"or‘relative rights.
WHEREFORE, the Applicant, Kewanee Oil Company, requests
ER ' that this applica;ion be set for hearing before the Commission or one

- of its examiners and that the Commission enter its Order approving

_the proposed water flood project.

Sy Lkt J St

ot f” lornce 2 (o,




s Leavitt #13
330 FSL. & 330 FEL.
SE/4 of NW/4
Section 13, T-18-N, R-26-E

Pressure Gauge

s Tubing

"721 Heavy Duty Fiberglas
il Packer at 960"

WS Grayburg Oil Sand 970-985

995" _ 5_1/2" Casing Cemented

T.D. 1000 with 250 Sacks.

Exhibit C
Proposed Water Input Well

KEWANEE OIL COMPANY

ATOKA-GRAYBURG FIELD

.EDDY COUNTY, NEW MEXICO
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Do~ket No. 15-b4

" DOCKET: EXAMINER HEARING - WEDNESDAY - MAY 27, 1964

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

The following cases will be heard before Elvis A, litz, Examirer, or Daniel S.
Nutter, Alternate Examiner: ’ '

CASE 3033:

CASE- 3046:

CASE 3047:

CASE 3048:

CASE 3049:

(Continued from April 29, 1964 Examiner Hearing)
Application of Cherry Brothers and Cabot Corporation for the creation
of a new oil pool:and for special temporary pool rules, Lea County,

‘New Mexico. Applicant, in the gbove-styled cause, seeks the creation

of a.new oil pool for Lower Wolfcamp production for its Austin State
Well No, 1, located in'Unit F of Section 19, Township 14 South, Range
36 Rast, Lea County, New Mexico, and for the establishment of temporary
pool rules therefor, inch.ding 8 provision for 80-acre oill proration
units,

Application of Marathon 011 Company for a triple completion and a
non-standard -ofl proratfon unit, Lea County, New Mexico. Applicant,
in the above-styled cause; seeks approval of "he triple completion
(tubingless) of its State Warn A/c 1 Weil No. -2, located in Unit F
of Sectfon 31, Township 17 South, Range 35 East, *o ptoduce oil from
the Glorieta, Wolfcamp, and Abo formations, Vacuur Fleld, Leda County,
New Mexico. Applicant further seeks the approval of a non-si_ardard

. 80-acre proratior unit comprising the SE/4 NW/4 and NE/4 SW/4 of said
‘Section 31 to be dedicated %#o the aforesaid Wolfcamy and Abo zones

in said well.

Aopld "-:ic:‘. of El Paso Natural Gas’ COmpany for three ‘non-standard
gsc proration units ‘and one unor‘.:hodox well ]ocat’on, San Juan County,

- New Mexico. Applicant, in the above-sty;ed cause, seeks the approval

of the following three non-standard gas proration unite:

" A '376.88-acre unit comprising the SE/4 and E/2 SW/% and Lots
1, 2 and 3 of Section 9 'and Lots 3 and 4 and the NW'4 SW/4 of Section
10'

A 357, 84-¢c ve unit comprising the S$E/4, S/2 SW/4, and NE/4& SW/4

. and Lots 1 and Z of Section 10 and Lots 3 and 4 of Section 113

A 359.20-acre urit comprising the $/2 and Lo%s 1 and 2 of Section
11, all in Township 32 North, Range 7 West, Blanco Mesave"da Fool,
San Juan County, New Mexico. Applicant further seeks the approval

".of ‘an unorthodox location for a well to be dually completed 1n the

Masaverde and Ddkota formations at a point 1650 feet from the South

line and 825 feet from the East line of said Section 9,

Application of E. L. Eundginsland for compulsory pooling, San Juan
County, New Mexico. Applicant, in the above-styled cause, seeks an
order force-pooling all mineral interests in the Basin Dakota Gas
Pool underlying the S/2 of Section 3, Township 29 North, Range 13
Hear., San Juan County, New Mexico. ’

Application of ‘Sohio Petroleum Compahy for a unit agreement, Lea County,
New Mexico. Applicant, in the above-siyled cauge, seeks approval of
the Littman San Andres Unit Area comprising ‘661 acres, more or less,

"of State and Federal lands in Sections 8, 9, 16, and 17, Township 21

South, Range 38 East, Lea County, New Mexico. The Unit Area also in-
cludes 1280 acres of fee lard In Sections 5, 6, 7, 14, and 15, Block
A~29, PSL, Andrews County, Texas, ’




- 2 - Wednesday, May 27 Exaniner HeacZirg

CASE 3050; Application of Sohiio Petroleum Compary for a wazez' lsad peofect,
Lea County, New Mexice. Applicani, in *he above- styled cause,
seeks authority to institute a waterfjicod prolect ir the Li:tman-

. 'San Andres Pool by the ir{ectlor of water ir%o ~,he San Aridres
formation through 4 welle iu Sextians B, 9 ard 1€, Township 2t
South, Range 38 East, Lea Courty. New Mexico., Said proiect is %o
be opersted. in Lea County, New Mexlcon. Said project (s o e
operated in’ conjunction with aopxica":'s proposed waterfigcd pro-
ject ia the Littman San Andyres Un’ i in Acarews County, Texas,

CASE 3051: Application of Pan American Petzcleun Corpsration e aiend Osder Noo

' R~2026, San Jusn Couaty, New Mexico. Applicans, (= e aboue-sty;ed
cause, seeks amendment of Rules 7 and 30 of Oxder Mo, R-20Z2¢ %o per-
‘mit ‘the ‘productiorn of more “han two times top allowable Yrot wells
-in its Northesst Hogback Unlt Pressure Maintenance Project ever though
they offset wells ocutside “he picieni aresa,

CASE 13052: Application of The At: arV" Aetiving Coavpaty o avcexd Order No, R-2212,
: San Juan Covinty, New Mexi«oc. Applivant, 'n rhe abovyewsty.ed ause,
seeks amendment of Rules 7 and 10 of Order Ns. R-U21) {0 peemii %tre
product*01 of more than iwo times top allowahle fwom wells in its
Horseshoe Galiuo Urii Pressure Mainferance P*u jent even though they
offset weils oucside the project area.

CASE 3053: ApplicatiOn of Texaca inc, ‘o* a waterflood project, Lea Cournty.
New Mexico. Appifcant, Irn rhe above- -stvied cause. seeks guthority
to institate a waterflood pomoiect in the Maliamar Poo: by the injea-
tion of water into the Grayovurg-Sarn Acdres formaclion through two wells
located ir: Section 12, Township 17 Souxh, Range 32 Essi, Lea Courty,
New Mex!co. ] '

CASE 3055: Application of Texas Pazitfic 0;1 Company for a dial cvaplellon, Lea
1

County, New Mexlco. Appiica in tne above-sityled cacse, seexrs ap-
provai of the dual ccmp.e*i t ‘conventiznaiJ of its 7. P, Ccllie*
Well No. 1 igcated in ﬁ:;t,F of Secitisi: 10, Township . Soath, Range

33 East, Lea County, New Mexico, to produce ol ‘rom Lre Nowth Bagiey

Upper and Lower Pénrnsylvariar Pasls through paralilel strfrgs o fuving..

CASE 30503 Applicat*on ci Texas Paciflc OLL uczpawy for a dual eompledion, Lea
County, New Mexico.  Applicani, in tie dtove-styled -ause, seeks approval
~ of the dual ~omp etion (cor,ert_cra‘\ £ its QLa‘o ®AFY Well No, 3,
located in Unit L of Sectisn 5. Texﬂsh'p 8 Sovzh, Range 3° Ens%, Lea
County, New Mexlyoq 29 prodiuce oill frém the Abo and Walfnamo formations,
Vacuum Pield, chrough parallel siwings of tubing,

CASE 3057: Application of Charies O. Trimbie for an o0il ¢wesiing plait permit,

. Lea County, New Mexico. Charles O. Trimble, dha TrimHie Mud Service,
in the above~styled nause,seeks authority pursuant to Rule 322 *o in-
stall ard operace ar ¢ii %uesting plant approximately one anile South
and West of Eunice, New Msxico, fox the purpose ¢f pzocessing and
treating sediment oil,

CASE 3058: Application of Cittes Secvice Dil Uompany to establish a spexial GOR
limit, Lea GCounty, New Mex{cs. Appilicant, ia the above-styled cause;
seeks the estabifshment of a speciai gas-oil zatfc limit o 6300 cobic
feet of gas for each barzel of oil preduced in the Reeves-Penmsylivaniap
Pool, Lea County, New Mexicec,




CASE 3039:

CASE 3060:

CASE 3061:

-/

CASE _3062:

-3 - Wedhesday, May 27 Examiner Hearing

Application of Frank Darden for a unit egreement, Eddy County,
New Mexfco, Applicant, in the above-styled cause, seeks approval
of the Cowtown Unit Area comprising 280 acres, more or less, of
State land in Sections 13 and 24, Township 18 South, Range 28 East,
Eddy County, New Mexico,

Application of Frank Darden for a waterflood, Eddy County, New Mexico.
Applicant, in the above-styled cause, seeks authority to institute

a waterflood project in the Artesia Pool in his Cowtown Unit Areéa,

by the ifijection of water into the Grayburg formation through two in-
jection wells in Sections 13 and 24, Township 18 South, Range 28 East,
Eddy County, New Maxico.

Application of Kewanee 0il Company ‘for a waterflood project, Eddy County,
New Mexico. Applicant, in the above-styled cause, seeks authority to
institute a waterflood project in the Dayton Grayburg Pool by the in-
jection of water into the Grayburg formation through one well in Sec-
tion 25, Township 18 South, Range 26 East, Eddy Ccunty, New Mexico.

.Appliéaﬁibn of Kewanee 0il Company for a waterflood project, Eddy County,

New Mexico. Applicant; in the above-styled cause, seeks authority to
institute & waterflood project in the Atoka Grayburg Pool by the .in-
jection of water into the Grgyburg formation through oné well in Section
13, Township 18 South, Range 26 East, Eddy County, New Mexico. .
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| | OF THE STATE OF NEN MEXICO

'COMMISSION OF NEW MEXICO FOR

1in the premises,

BEFORE THE OIL CONSERVATION COMMISSION

IN THE MATTER OF THE EEARING
CALLED BY THE OIL CONSERVATION

THE PURPOEE OF CONSIDERING:

CASRE No. 3062
Order No, R=-2721

APPLICATION OF KEWANEE OIL
COMPANY FOR A WATERFLOOD
PROJECT, EDDY COUNTY, NEW
MEXICO.

ORDER OF THE COMNISSION
SSION 2

This cause came on for hearing at 9 o‘clock a.m. on May 27,
1964, at Santa Fe, New Mexico, before BExaminer Elvis A. Utz.

NOW, on this day of June, 1964, the Commission, a
quorum beirg present having considered the testimony, the record,
and the rectmmendations of the Examiner, and being fully advised

< FINDS:

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

{(2) That the applicant, Kewanee 0il Company, seeks authoritly
to institute a waterflood project in the Atocka-Grayburg Pool by the
injection of water into the Grayburg formation through its Leavitt
Well No. 13 located in Unit F of Section 13, Township 18 South,

i
1

.advanced state of depletion and should properly be classified as
stripper“ wells.

{{Range 26 East, NMPM, Eddy County, New Mexico.

{(3) That the wells in the proposed project area are in an f

i

i

{(4) That the proposed waterflood project is in the interest!

‘of conservation and should result in recovery of otherwise unrecov—

erab’e 0il, thereby preventing wasts:. z
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i
i

-2a
CASE No. 3062
Order No, R-2721

(5) That the subject appiication should be approved and §
§thc project should be govarned by the provisions of Rule 701 of
- ‘tne Commission Rules and Regqulations.

l.

IT IS T ORDERED 1
(1) That the applicant, Kewanee 0il Company, is hereby

authorized to institute a waterflood project in the Atoka-

Grayburg Pool by the injection of water into the Grayburg forma- |

tion through its Leavitt Well No. 13 located in Unit ¥ of Section |

13, Township 18 South, Range 26 Rast, NMPM, Eddy County, New !laxic&.

(2)  That the subject waterflood project shall be governed
by the provisions of Rule 701 of the Commission Rules and Regula-
tions, including the allowable provisions thereof, and including
the provisions with respect to expansion of the waterflood proj-
ect. .

‘ (3) That monthly progress reports of the waterflood project
herein authorized shall be submitted to the Commission in accord-
g?ance with Rules 704 and 1119 of the Commission Rules and Requla-
‘tions.

34
it

(4) That jurisediction of this cause is retained for the
entry of such furtiier orders as the Commission may deem reces-

olary

35 DONE at Santa Fe, New Mexico, on the day and year herein-
fabove designated.

it STATE OF NEW MEXICO
OIL CONSERVATIG\I‘ COMMISBION i

JRAGK M. CAMPBELL Chaiman

E. 8. WALKER, Hembe 2

AP e,

A, L. PORPER, Jr., Membex & Secretary
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CHAIRMAN 5:;
Btate of Nemn Mexico L &
. . 4 . e T .
®il Qonservation Tammission= 2
o anE ST ;:“: ;3
LAVND COMMISSIONER 7', < § STATE GEOLOGIST
GUYTON B. HAYS ’**&;'f"""f?;&‘/ A. L. PORTER, JR,
MEMBER e SECRETARY ~ DIRECTOR
P, O. DRAWER DO Y ~
ARTESIA )/ »
) ;;': é
August 23, 1965 ,/] e
b | ‘)fﬂ,
\
N. M, 0il Conservation Commission .
P. O, Box 2088 ok
Santa Fe, New Mexico g 7
Attention: Mr. J. E. Kapteina
Re: Orders R2954, R2953 . ’
& R2721 o
. A ; ﬂri.", i
Dear Jim: JUUSSSE I
Commission Ordér R272}ﬁad€ﬁbrizéd the institution of a 7 .07 ,
pilot waterflood by Kewatfiee 0Oil Company in the Atoka Grayburg * L
Pool. Injection was to be through the Leavitt No. 13 F, L -
13-18-26. This project was never begun. Subsequently, Com- , " } S
Ly /. /

GOVERNOR
JACK M, CAMPBELL

mission Order R2953 established the Atoka Grayburg Unit in

the area of the pilot program. Now, Commission Order R295%
has authorized a second waterflood in the umit with two dif-
ferent injection wells in Section 13<18-26, Are both R29%),
and R2721 still in effect or does R2954 supersede the latter?

Please clarify this matter for me.
Very truly yours,
OI1. CONSERVATION COMMISSION

Tk

R. L, Stamets
Geologist

?\'..:
.,_‘\M
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EEFOHE THE
'NEW MEXICO OIL CONSERVATION COMHISSION
Santa Pe, New Mexico
Hay 27, 1964
‘ ‘s EXAMINER = HEARING
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g 1} | v T™HE MATTER OF: )

. Application of Kewanee 011 Company for a ; :

ﬁ waterflood project, Eddy County, New . ) o :

E Mexico. Dayton urayburg Pool. ) :Gasé Nd., 061
R L RS S
- [~ Application of Kewanee 011 Company for a ) Case No. _3062

25 waterflood project, Eddy Gounty, New ) \ S

w Mexico., = Atoka Grayburg Pool. RS I
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DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N. M.

FARMINGTON, N, M
PHONE " 3285.1182

SANTA FE, N. &
PHONE 983.3971.

PHONE 243.6691

of Seth, ﬁontganery, Federici and Andrews; Santa Fe, New Mexico,

[ then Jollow up with information on thae Dayton Grayburg Pool, since

MR, UTZ: Case 3061,

MR, DURRETT: Application of Kewanee 0il Company for a
waterflood prbject, Eddy County, New Mexlco.

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

MR, MORRIS: Yes, sir.

KR. UTZ: Casss 3061 and 3062 will be consolidated for
the purpose of testimony. Separate order; will be written.

i ¥R, DURRETT: Application of Kewanee 0il Company for a

waterflood pro ject, Eddy County, New Mexico.

MR, MORRIS: If the Examiner please, I am Richard Morris

appearing on behalf of the Applicant, Kewanee Oil Company, in these
two cases. Hr., Joe D. Kenworthy of Kewanee 0il Company will be
the witness in each of these cases. I ask that he be sworn at
this time.
(Witness sworm.}
{Vhereupon, Applicant's
Exhibit No. 1 in Case
3061 and Exhibit No. 1
in Case 3062 were markeJd
for identification.)
MR, MORRIS: If the Examiner please, we would like to

concentrate our testimony first toward the Atoka Grayburg Pool and

@
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FARMINGTON ‘N ]
PHONE 325.1182

, oﬁr presentation follows more logically in that way.

We have prepared a brochure on each of these pools, and the

" brochures contain ssveral exhibits, so that no confusion will
. arisa in trying to find the various exhibits that we will be re-

' ferring to throughout‘the course of the hearipg.

I would like to say that the exhibits in here are in order

and some are designated Figure I, Figure II, Figure III, and then
they are followed by what are called Exhibit A, Exhibit B, C, D
‘and so forth. The reason being that these attachments were taken

- fron engingering repoits prepared previously.

MR, UTZ: Each beok will be an exhibit?

MR, HMORRIS: Yes, sir.

JOE D, KENWORTHY

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

;examined and testified as follows:

DIRECT EXAMINATION

BY ¥R, MORRIS:
| Q Hr. Kenworthy, pleasse state your name, by whom you
are employed, in whatlcapacity;and where you are located?

A I am Joe D. Kenworthy, employed by Kewanze 0il Company
as Chief Engineer in ‘thelr Tulsa, Oklahoma office.

] What is your area of responsibility, HNr. Kenworthy?

A Concerned with all of Xewanee's domestic opefations,
t
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>Hebraaka and Wyoming.

may not be familiar with the operations of Kewanee 0il Company,

would you briefly outline the nature of those operations?
_tion. We claim to be the oldest indepsndent oil company still in
business, having started in 1372, operated continuoﬁsly for

‘ninety-two ycars. We have operatcd under the name of Kewanee 0il

" ary recovery oriented in that over fifty percent of our produc-

~and participate as a non-operator in geventeen additional pro-

” that we hope to commence at sore time in the future.

40ts and into the middle 50's in the Maljamar field, which I'm

- Kewanse initiated a waterflood project in the Ifal jamar fleld in

which include Illinois, Cklahoma, Kansas, Texas, New Mexico,

Q Since the Examiner and those preseni at the hearing

A I would be happy to. UWe ars a rather proud organiza—

Company only for the past fifty years. Our operations are second-

tion does come from secondary recovery projscts.

We are presently operating thirty-five waterflood projects
jects.‘ We are actively negotiating on thiity—seven other project+

Q Is this your first operation in the State of New Mexicoﬂ”

A o, UWe operated in the Statc of Hew Mexico during the
sure the Examiner is familiar was a gas repressuring project, and

about 1954,

Q }ir. Kenworthy, are you thoroughly familiar with the
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FARMINGTON, N, M,
PHONE 323.1182

BANTA FK, N. M,
PHONE ©83.3971

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N, M,
PHONE 243.669!

application of Kewanee 0il Company in these two cases to be pre-
santed to the Commission today? T

A Yes, sir, I believe that I am.

}R. MORRIS: Are the witness's qualifications accept-~
able, Mr. Examiner?
MR, UTZ: Yes, sir, they ai'e.

Q Mr. Kenworthy, what is it that Kewanee soeks by its
application iﬁ Case 30627

A . Case 3062 is requesting pemission to initiate a water-
flood project in the Atoka Grayburg Pool by the injection of
water into the Grayﬁﬁrg fofmation through a well to be drilled
in Section 13, Township 18 South, Range 26 East, Eddy County, New
Mexico.

Q: Referring to your'brochure on the Atoka Grayburg fleld
which has been marked as Exhibit No. 1 in Case 3062, and refarring
to what 1is marked as Exhibit A within that brochure, would you
state what that exhibit is and what it shows, please?

A This is a map of the general area of the Atoka Grayburg1
It is the third map in the brochure, if you have difficulty
locating that.

MR. MORRIS: It is designated Exhibit A,

A On this map we have designated the wells that are pro-

ducing from the Atoks Grayburg Pool by circling the well in the
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block. There are seven wells shown on Kewanes's o;;orﬂting lease,
and one well on Standard of Texaa lease, that is a dual in the
Atoka Crayburg and Atoka San Andres field. Ths wells not desig-
nated by the square are the t.rié.ngles pfoducéd from the Atoka San
Andres Pool. |
Q Do you have indicated on this exhibit anywhere the
location of your proposed injec;:ion wells?
A Yes, sir, I do. The proposed injection well is Leavitt
No. 13, would be 330 feet from ?’che South line and 330 feet fron
the Fast line of the Northwest Quarter of Section 13.
MR. UTZ: Section 137
A Yes, sir, the lNorthwaest Quarter of Section 13, 330 out
of the South and East, | |
MR, DURRETT: Has it got a red square around i%?
A Yes, I marked it, I think, on all copies but my own.
MR. UTZ: How far wox;ld that be from the‘ section lines,
the North and Yest?
A Assuming that is a standard section, that would be 2310
from the Horth aﬁd 2310 from the West,
MR, UTZ: Continue.
Q (Ry Mr, Horris) Is that a presently existing well?
A I»Io; sir, this 1s a weil we propose to drill for water

input,
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Q sould you & TxAl oW some background 1 nforma«
tion, Mr. Kenworthy concerning the gaology of this pool?

A Yes, 81T« on Figure II wé have contoured on tOp of the
Premier sand. which is the produ;:ing sone in the Atoka Grayburg
f301d, note that the premier Sand dips to the East following the
regional dip of the a_rea. with no jndicated gtructural Lrap for th%
oll. |
You might refer nov o sxhibit D, which s a log of a well

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

The Premier Sand is jndicated, the interval on this log from 980

o 995 fesat. This is the sand on which our structure Bap was con%

st.mcted.

Q 1 bellseve you've said, MTre. Kenworthy, that you have very
1ittle structure in this arcze. 1 think that was adequately ghown
on Figure Fo. 1. What 18 tho hasis of an oil accumulation in
this areal

A Accumulation of oil in this parbicular gand is due
undoubtedly vO stratigraphic corditions, 1088 of porosity and/or
permeability surrOunding the oil regervoir. 1 have prepared a

couple of exnibits, Exhibits F and G, which jndicate the permeab

iy conditions that exist in this fielde.
e might refer tO gxhibit ¥ firsbte Exhibit F is & north=-

ross section across the productive area of the Atoka
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actual core analysis. You'll nots begzinning in the south, the
, L_eavitt No« 4 well, I beg your pardon, the Leavitt No. 4 is on
- the north end, was too tizht to submit to lab for analysis,

Grayburg field. ’The wells included on this cross section are
identified in the inssrt map on the side there. The parmeabili-

ties shown below the log in sach case are those measured fron

Coming south, Leavitt 10 exhibits some permeability, perhaps
an average of 50 millidarcies. On further south in the main part
of the field we have permeabilities in excess of 300 millidarcies
with an average in excess of 150 millidarcies. On further south
in the extreme edge of the field the permeability is decresased
to perhaps 5 millidarcies, Exhibit G shows similar conditions 1}1 |
an east-vest direction,

MR, IRBY: If I may interrupt, the index map on the
ngm of Exhibit ’F doesntt correspond with the logs if we're
going south. A is at the north, Al at the south, and as I recall,
on &iscussing your logs, you started at Al and progressed to the

left.

A Thatts right. I thought that I corrected that, Al was
north and T was golng south. -
MR, IMBY: Vell, thatis wrong,
A &% is north,

MR, IRBY: Is 4t?
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~we are calling the Atoka Grayburg field, and is absent in wells

A And A is the south,
¥R, IRBY: Then the exhibit is wrong?

A The coding on the exhibit is wrong. The Leavitt is
the north well, the Fanning Ho. 1 "3" is the south well.
MR. UTZ: We'll correct the exhibit.
A Refsrringrndw to Exhibit G, whiéh is an east-west
cross section prepared in the same manner that Exhibit F was pre-

pared, it is very apparent that permeability does exist in what

to the west and diminishing in wells to the east. So from this
wWe nmust canclude»that this is a stratigraphic trap and the Gray=-
burg surrcunding, or the Premier Sand surrounding this has little
or no permeability.

Q Would you discuss now the history of the developmeﬁt of
thies pool and present whatever production data on the pool you

have available?

A Ths Atoka Grayburg field was discovered on July 22,
1956 by Jones and Arthur's Classen Yo. 1, which is now Kewansve's
Leavitt No. 1. Seven additional wells have been drilled, seven
additional producing wells have been drilled in the Premier Sand,

and the reservelir limits have been fairly well defined by San

Andres completions which penetrated this sand,

Fipure 7 indicatas the limits of the field as doteruined fror

®
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1ogs and core analyeise

1n the Premiet;_ sand.

had produced 171,550 barrels 0 January the 1st of 1964
product.ion ig appmximately L7C¢ parrels per monthe.

a graphical ;epresentati,on of the production‘ of the field

January 1st, 1957. Also showm
dates
production trend on this curve whic

primary

primary

PreSe_riitly the wells are averaging jess than 2 barrel and a

half per dé.y peT well,

racent well raost on

are certaifnly at the parginsl gtatea and will Le no longer econom=

jcal to oﬁerate on priraxry means.
that threé of the wells are

Jess than & barrel of water each.

2! From the dovelopment in this pool, what reservolr data

has been'?obt,ained? comld vou give

istics at this tina?

& e had acveral cora analyses on wells in the ared

pemitted us Lo vexry well avaluate

ripure 1 is

The eight wells

on Exhibit B “are the completion

for the wells in the field, and ve have axtrapolated the

h indicates & reraining
TYeserve of agproximately L300 varrels,to

of 176,000 varrels from this field.

Yewanee's ‘walls in

showing a very g1ight amount of

He cleteﬁﬂin-gd‘fTOIu pur isopach that there's some 1,553 acre feat

an isopach of net oil pay

in the Atoka Grayburg field
Current
rxhibit B is

since

give an ultimate

and on Exhibit £ we have indluded the most

this field., These wells

You might note On Exhibit B

water,

us the reservolr character-

which

the reservolir 'characteristics.
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on about 325 acres, glves an average thick-

of oil-bearing rock

ness of

13,5 percent, and the average permeability, 96,

connate water gaturat

82

We estimate that the

1y 31 percente. This glves this an ol

ARMINGTON, N, M,
PHONE 32%-11%

resarvolr of about 1,&00,000 barxels.

, Inc.

Q Based upon this date, Iir. KenwoTthy,

the reasibillty of sacondaxy rec

A Oon the primary performance it is ¢

jpts been & solution £as drive field, which is

efficieht, we estimate'that

pe only avout 13 percent of the oil in place,

SANTA FE, N. M
PHONE 983-3971

these conditions are such that i

' flood this field to obtain additional oil.
| Q yhat s your proposal and
properties by secoﬁdary ~ecovery?

| A We propose tO drill the Leav

to as a wateT injection welle

thousand barrels & day into +his well, The ¢

PHONE 243 6691

psed on this well is‘exhibited in Exhibit Ce

plete this well in & marmer to 1

Prerier gand of the Grayburg by cem

face, jnjecting through RoC

around Five fact, Average porosity was

plan for developme

1ttt 13 praviously ref

solate our in

anting the casing to

determined to be
8 millidarcies.

jon 1is approximate-

1 in place in this particular

have you determine%

overy in this area?

ertainly jndicated

known to be in-

the ultimate primary recovery will

and certainly

t would be desirable toO water-

We propose to inject about 3
ompletion technique

We propose to com~

x Island fiberglass gzubing below 2

nt of these

arred

jected wateT o the

the suvr~
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pucker set 5nmcdiate3yéabova the formation. %e feel that this
cormletion will memit confining the injection water to the
Prenicr Sand. ’

0 Will the arnulus of this well be filled with some fluid?

A Tes, Ye wouid”put gorie non-corrosive fluid in the

FARMINGTON, N, M.
PHONE 325-1182

anmulus at 2 moderate pressure so that any change in pressure
could be detecpgd 2t ﬁhe surfaca,’ |
k! By the preséure gauge, as shown on your exhibit?‘
A Yes, sir. ?

Q2 Have you lodated a source of water for your projact?

A Y28, sir. We proposa a wultiple source. First we will

N. M,

coliect our own produted water from the San Andres., Ve are dis-

PHONE 983.3971

SANTA K,

cussing with Standardiof Texas possibilities of collecting their
produced water from the San Andres, and although we have not re-
ceived a final answer from them,‘thoyfve indicated they are giving

it their favorable co%sideration. This would amount to about

300 barrels of watser %1day at the present producing raﬁe, and we

DEARNLEY-MEIER REPORTING SERVICE, Inc.

have negotiated a codtract with the land owner to furnish water

from the shallow Artasian Basin to supplement this walter to give
Dp :

ALBUQUERQUE, N. M,
PHONE 243.6691

us our desired rate of a thousand barrels a day.
2 that total anount of water would you estimate that
you?ll need from outéide sources for this project?

A Tyom outside sources something under half a million
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] ‘ barrgls is our estimate. And, of édurse, cycled the water pro-

duced from the Atoka Grayburg, and we will probably handle some

two and a- half million barrels of ﬁater altogether,
Q By your proposal to inject water into the Grayburg

formation through the insﬁallation%as shown on Exhibit C, is it

FARMINGTON, N, M
PHONE 325.1182

" your engineering opinion that the water so injected can be con-

fined to the Grayburg oil sand?

A Yes, sir. We believe that this completion technique
'permita_immediéte detection of any%problem that might develop

 where the water wouldn't be confinéd and readings could be taken

at that time.

] ¥Will fresh waters in the%area, and other possible pro-

PHONE 983.3971-

BANTA FI,

ductive zones in the area, be adeqﬁately protected by this in-
stallation? :

;Q Referring to Figure III ?gain, what is your predicted

performance of this project on secbndary recovery?

DEARNLEY-MEIER REPORTING SERVICE, Inc.

A Well, Figure 111 is a grhphical repressntation of a

predicted oil producticn =ad uatefjproducticn. /e believe that

© ALBUQUERQUE, N. M,
PHONE 243.6691..

the waterflood program, 38 we propoée, wiil increase the recovery

from this field by about 290,000 bérrels.

Q Going back to the first ‘exhibit that you referred to in

- your testimony, belug Zxhibit A, the woll location plat, I notice
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that on this plat the wells in the Atoka Grayburg Pool all are
located on your properties with the exception of one well, being
a Standard of Texas well immediately east of the prop&rty, is

that correct?

A Yes, sir, that is correct.

FARMINGTON, N, M
PHONE 325.1182

Q Have you discussed or had any regotiations '.éith Standard
of Texas concerning your proposed waterflood project?

A Yes, we havs, We realize the wheels of 1ndu8try grind
pretty slow. Ve have submitted two proposals to Stancf?rd of

Texas, one being a cooperative proposal, the other a uhitization

E
<3}
=
=~
g i
wy
O
=
&
ia proposal. They are sta.ll working on this and are not in a posi-
~ P
S :d
;Qﬂ- o tion to give us an answer on it yet, but we're mclined to believg
= £3 v
v X .
E tuat they will accept one or the other oi these proposals.
e :
E Q Do they stand to benefit from your injection progran?
=
g. A Yes, sir, I belisve they will.
B
. ‘3 3) In your opinion will correlative rights of all interest
QZ: owners in this pool be protected?
= i
2 g 8 A Yes, sir.
§§ o} <7as this brochure on the Atoka Grayburg field, being
g8 :
id Bxhibit 1 in Case 3062, prepared by you or under your direction?

A Yes, sir.
I, HORRIS: A%t this time we offer Exhibit 1 in Case 3062

rR, UTZ: Dxhibit 1 in Case 3062 will be accepted
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into the record.

(i/hereupon, Exhibit No. 1 in
vase 3062 was admitted in
evidence.) |
MR, MORRIS: Do you desire for us to proceed into the
‘other aspect of this case or do you desire cross examination?
MR, UTZ: Any qpestions in regard to Case 3062?
MR, IRBY: TYes, sir.
- CROSS EXAMINATION
BY MR, IRBY:

Q I'm not sure I got this straight, Mr. Kenworthy. I
think thet Mr. Morris asked you the age of the wells?

& He asked me the development, I believe, and I indicatsd
that the first well was drilled in 1956, and on Exhibit B the
complétion dates of the other wells are shown, not by number, but
by well in the field. I believe this note will show one early
in 156 and one in '57 up to tha present eight.

Q Each of these circles represents a wsll?

A Well, the scale, of course, is on the left-~hand side;on
the log scale thers we show one, two, three, -~

Q I see, I"m not sure I do either,

A From June of ’53, for example, until February of 161
there were four welis in tha field. TFebruary of '61 there were

two wolls corpleted, giving a total of six, and then in Harch
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there were two mére, giving a total of eight up to now.

Q I understand }ou now. When you spoke of this con-
figuration of the pay sand there, I believe it's the Premier,
when you say itis the cdnfigﬁration of the top, is this the oii

or the top of the porosity? In other words, is there some void

FARMINGTON, N, M
PHONE 325.1182

space up there that’s porous and permeable?

A If it were porous and permeablse and counected to the

other it should contain oil, so the top of the o0il section should
be the top of the permeable porcsity in that there has been noéw
indication of a gas cap initially here.

Q There has been some 0il taken out, though, hasn't the%e?

N. M,

PHONE 283.3971

A Yes, sir.

SANTA FK,

Q Couldntt there be a void space in there without there
being a gas cap?
A {fell, perhaps you are referring to a secondary gas cap

since the field has been on production,

) I don't know enough about the industry to put you the

question intelligently maybe, but maybe this will get it. Do

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N. M.

your contours in this exhibit showing the top of the pay indicate

PHONE 243.8691

the top of the porosity and permeabllity within the Premier Sand?
A The top »i the oil-bearing porosity and penneability,‘
and should be the top of the permeability in the Premier Sand.

4 Have most of these walls been either acidized or frackeﬁ?

k

S
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A Yes, sir. They have most of them been tracked. It
required some 1600 pounds surface pressure to frack these wells
on an average.

3 Is there any indication as td what effect the fracking

may have had on the cement, on the casing,or on the formation abovT

FARMINGTON, N, ™M
PHONE 325.1182

and below the Premier Sand?

A Well, you could surmise sore 1ndi§ation of this in that
fracturing stirmulated the oil production, which is an indicatibn
that it did treat in the Premier Sand. Had there been sufficient
damage to the cement or to the formatiom in a vertical either

direciion, cither upwara or dowvnward, there should'haie been con-

, N. M,

PHONE 903.3971

siderable production of fresh water from the wells., To therbest
of wy knecwledge this didn’t occur in any of the wells in the
fisld.

Q Well, my thoughts are going nop only to the well con-
struction, but also to the waters that exist both above and below
this Premier Sand, and I know that you are familiar with my

apprehensibn in this metter. I'm just trying to do the best I cany

DEARNLEY-MEIER REPORTING SERVICE, Inc.

s f
ALBUQUERQUE, N, M,

to satisfy myself that we are not going to zet any contamination

PHONE 243.6691

i e St

into this wator, bscause the weters in the San Andres both above
and below this move quite freely, almost like a pipeline. Itfs

the San Andres where the water exists is verv highly permeable

and perous, and I want ©o be as nearly sure as I caun on this.
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I donit mean to keep you here all night, but I feel like I need
to get the answers.

On this Exhibit B, no, I don't believe that's the one. TYes.
You show your permeability in nillidarsies on Exhibit ¥, Is
this right under each well?

A Yes, sir.

- Q is thers any indication further east than this? Jo,
I Waht the other one that runs east and west.

A - Thatts Exhibit G.

Q Yes. Is there any indication to the east of your Leavi#t
To. 11 that there i8 clearly a pinchout in this porositi? |

& A8 far as wa know the Standard of Texas didn't core
alther their No. 1=C or their No. 2-C in the Hortheast Qﬁarter )
of that section,»if you refer to the insert mep there.

Q Yes,.

A How, their Ho., 1-C, and it’s somevhat difficult to
see there above the Bl, was an attempted completion in the Premie:
Sand. This well produced nothing natufél and was fracked, I
believe, with a pretty heavy frack job. After this frack it
did not recover ﬁhe load, which should be a pratty good indication
that it was an exbremely tight sand znd non-permsable. I have
nothing further on wells furthar to the east.

% i aporeclate you anderstand my language, 1 should have
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said permeability instead of porosity. The water you are going

to usé will be produced water from the San Andres from your own
wells, and possibly from Standard of Texas, supplemented by frégh

water to be taken from the Fanning properties, is thi§ correct?

A | ~ That's correct.

MR, IRBY: Thank you.

MR. UTZ: Any other questions?

MR. DURRETT: I have one question.
 BY_MR. DURRETT:

Q Mr, Keanrthy, referring to your Figure II in your
Exhibit 1, where you show your proposed unit area, I }ias wondexr-
ing about this Terry Well Ho. 2 in the 'ﬂorthwasfs of the Northeést
‘M' 14, ‘tha.t is apparently, you've left that out oi" the proposed
area. Is that because of its structural position, or what would
be the reason for leaving that out? |

A If you will refer to the Figure 1 immediatelyvin front
of that, it's indicated that there was no permeable sand in the

Premier on any 4C-acre tract.

Q It!'s because the entire tract is indicated to be

non-permeable?

A This is our interpretation of the core data that we had,

that the reservoir linits doesn't extend that far,.

Q vhy is that well in the lortheast of the Southeast
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[ marked "deen®? Why ie that one included?
A Northeast of the Southeast?

Q Of 14.

A of 17

Q Yes. It looks like the Everest, or something similar

FARMINGTON, N, ™
PHONE 325.1182

to that. EVGrést No. 1, it’'s got a "deep®™ by it.

A Yes, éir, the Everest Mo, 1 is the 40 you‘are referring
té. As Dick pointed out, these exhibits were pulled from other ‘
reports, a couple of engineering reports that were prepared. As

you can see on Figure I, thers is a small amount cffoileproductivﬁ

Premier Sand in that quarter corner. One proposal to unitize was

based on acre feet of Premier Sand., If this were included in

PHONE 983.3971

SANTA FK,

the formula of that tract,‘would get some eGuity in the unit,

MR. UTZ: Any other questions?

MR. MORRIS: I will continue with the other part of
the case, if I may.

MR, UTZ: Yes, s8ir.

REDIRECT EXAMINATION

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N. M,

BY MR, MORRIS:

PHONE 243.6691

Q Turning your attention now, lr. Kenworthy, to what
has been marked as Exhibit 1 in Case 3061, which is a brochure
conicerning the Dayton'Grayburg field, first, would you state what

it is that you scek by your application in Case 30617

| | o
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j ) A ‘ We- seek authority to inﬁitiate a waterflood project

in the ?)ayton Grayburg Pool by injecting water intc the Grayburg
- T fomati?on through one well in Section 25, Township 18 South,

| Range ‘36 East, Eddy County, New Iviexiyco.-

{
4

QT Now, rei‘err’ing to this brochure, and again referring to

FARMINGTON, N, M
PHONE 325.1182

what 18 shown as Exhibit A, state what Exhibit A is and what i'c

shows, please, conc«.rning this Dayton Crayburg field.

A; Exhibit A shows 'c.he wells dr:!,lled in the immedisate area
of the%Daytén Grayburg field. The wells classified as Dayton

mbnrg wells are circled by 4 trianglse shown on this lease, or

included on this map, are in the Dayton Grayburg field, and the

area that we propose to waterflood.

SANTA FE, N. M,
PHONE 983.3871

Q Is your proposed ingection well circled in red?
Tt's not on mine. Is it on yours? It is Williams No.

6. think I again circled it ved on all copies but my own.

Q What is the location of that well?
A It11 have to refer to another exhibit here., Could I

give §Mt by Quarter Quarter or do you need a footage location

DEARNLEY-MEIER REPORTING SERVICE, Inc.

on thzat?

ALBUQUEROUE, N, M,
PHONE 243.8891

% ¥R, UTZ: We really need footage location. If you don 1
have 1t at the present time you can furnish it to us as soon as

possible.
3 MR, MORRIS: 1 don’t believe it's in the application.

<
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A T thought porhaps we had included that in our applica-

tion, but apparently we did not.
MR, MORRIS: We'll be glad to furnish the footage loca-

tion of that well to you.
A I dontt have that with me at this time,

Q {By Mr, Morris) Is there only one injection well on

‘this project?

A This is all we propose :Lnitiall,;r, yes, sir.
Q@  This is an existing well, Mr. Kenworthy, that you are
going to adapt? ”
A Yes, sir.
Q Briefly, could you go into the geology of the Dayton
Grayburg Pool? |
AA The geology is very similar to that of the Atoka Gray-
burg field. Again, we are producing from the Premier Sand of the
Grayburg formation, The structure was illustrated before on
Figure II, which is also included in this brochure. Note that
the Dayton Graybure is some hundred feet lower structurally than
the Atoka Grayburg field. Here again, the accumulation of oil is
due to stratigraphic conditions in the Premier‘ Sand.,
Q Do you have a sample log that would he of any help in
looking at the geology of this area?

A We had no log on the Dayton fleld proper. Ve did
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include as rxhibit D the same log we included in the Atoka (ray-
burg report, ﬁhich illustr%tes'the sand that is oil productive
in the area. k | |

Q And you would saj—that it would Se‘essentially valid bed
cause of the similarity of ‘the two poéls? |

- A Yes, sir. Ve beiieve~the characteristics are very

8imilar. -

Q  What data do you?have to present to the Commissicn con-
cerning the development of?ﬁhis area #nd the yrnduction‘to date?

A All the initial completion in the Dayton Grayburg field
was on July 20, 1940, Mccgil Ko, 1 in Section 24, the Southwest
Quarter of the Southwest Quarter. A total of eighteen wells |
have been completed in thé Dayton Grayburg field, only ten of
which are prnducing at thé present time. Six of this ten are
located in the properties operated by Kewanee included in this
waterflood application. ?he other'weils producing‘are classified
as Dayton Grayburg wells go the west as aﬁown on Exhibit A, and
from the little information we could obtain, thesa wells are
producing from the MHoore Bolqmitic gand and the Premier Sand is
the classification on thé‘Williéms lease,

Q ‘ Do you have cuﬁulative production to date, any informa-

tion concerning the remaining primary in this arsa?

A Yes, as I remerber, the sight wells on Keowanee's
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properties have produced approximately 112,000 barrels, and
currently Kewanee®a wells are averaging only 130 barrels per“montq,
or 0.7 of a barrel per well, certainly below the economic limit,

Exhibit B is a’graphical presentation of ths oil production
history since 1957.

Q What raeservoir data has been developed on this area?

A The only available information was drillert's logs,
and from theaé we estimate that about 235 acres in the immediate
area are productive average pay of about 4.5 f2et containing
approximately 1,000 acre feet, and we believe that the porosity
and-permeability arc gimilar to that quoted for the Atoka fiald,

0 Baéed upon this information, would you say that this
area is ripe for waterfloodingvat this time? |

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

Q Vhat, is your proposal and pian for secondary recovery
of o0il in this area?

A e propose to convert filliams No. 6, as indicated on
Exhibit A, to water injection. =Exhibit ¢ shows the completion
method we propose for this well, Again utilizing the fiberglass
tubing, injecting below a packsr with the Grayburg or the Premiar

Sand jsolated in this manner. Now, the casing on this well was

Nl
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cemented with 125 sacks, which should have been sufficient to

bring cement back to the surface, bui we have nothing that indi-

cates that cument did circulate on this well. However, we believe

by injecting through tubing, as shown on Exhibit C, that we can
confine this water to the Proemier Sand. |

Q Would you intend to £ill the annular space with some
inart fluid as proposed in the previous case?

_ A Here again, we would use some non-corrosive fluid in
the annulus at a sufficient pres#ure that could be detected, any
change could be detected at the surface through our preasure
gauges.

Q@ In your opinion, Ir. Kenvorthy, will injection of water
through this well, as you propose it, adequately protect fresh-
water zones in the arez, and other productive zones invthe area,
and confine the injected water into the Grayburg oil sand?

iA Yes, sir, that is wmy belief.

Q Yhat is the source of waﬁer that you proposs for this
project?

A In this project ws will inject water from the shallow
Artesian water sands. e havc negotlated a contract with the samé
Mr. Fanning to furnish water on this projsct. |

3 At what rate do you proposz to inject watex?

A Yo will attempt to inject at about a vhousand bharrels
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a day, and v/o propose to go to about a thousand pounds of surface
pressure to get this nwuch water in the ground.
2 What would be your predicted perforuance of this reser-

voir on secondary recovery?

A /e think that secondary recover?, as proposed in this

FARMINGTON, N, ™
PHONE 32%5.11B2

application, will permit the recovery of an additional 170,000

barrels. Figure III illustratoes the predicted performance under
sevondary waterilood, |

Q@ In your opinion, Nr. Kenworthy, will co:relative righta
be §r0tected by your proposed waterflood pfcject?

A Yes, sir.

N..M,

G Was the brochure in this case, being Exhibit 1, pre~

SANTA PR, N..
PHONE 983.3971

pared by you or undey your direction?
A Yes, sir,
¥R, FORRIS: Ve coffer Exhibit 1 in Case 3061 at this
time,
}MR. UTZ: Vithout objection, Exhibit 1 will be entered

inte the record,

DEARNLEY-MEIER REPORTING SERVICE, Inc.

{Whereupon, Exhibit No. 1 in
Case 3061 was admitted in
evidenca.)

ALBDUQUERQUE, N, M.
PMONE 243.6691

R, INORRIS: That compleles my examination of lir.

Kenworthy.

MR, UTZ¢ Any quaestions of the witness?
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seat, certainly you could test it in thls manner.
2] WJould Kewanaeg he willing to make such test?

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

Q Did Hr. Moxris inform ydu af our telephona conversation
regarding the report I had from my engineer? |

A Yes, sir, he did.

Q- I think if we can do this test we night gst by without

one of his dthef suggestions, that the packer be set below the
shoea,. |

A Weil, certainly this possibie water contamination
problem is our problew as ruch as it is yours, and we certainly
want to do whatever is neccs8savy to insure that we do not contam=
inate any water, I think that the attempt to test the casing,
as you propQSe, would cervainly be a reasonable reqpest. A

Q Well; can we get thig into the racordkthat Kewanee will
do this, or are you reluctant to do this bascause of some good
reason?

A 7 rdght say this, that you might go in and run a cali-
per on thig end {ind toal the hole was not such to permit settin%
& packer. This is the ooly veapon I can think of that we would be

reluctant to puv this in the rocord, e are assuming that the

®
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hole will permit such a test, and we really don't know whether

or not to.

Q  Assuming the hole will permit the test, will you make
17 | |

A Yes, Bir.

Q  Thank you. Would you have any objection to the fluid
that you intend to put in this annularrspace having an organic
dye in it?

A  No, sir.

Q  Then this will be one of the conditions of, or rather
I propése that it be ong of ths conditions 6f approval, tha£ the
inert fluid in the annulus between.thé‘tubing and the casing have
an organic dye in it, preferably flucrescein., It shines like a
bright light. I believe you testified that there would be a
pressure gauge on this annular space?

A Yes, sir. I doubt that the‘ﬁse of fluorescein in this
annular space will be of much benefit, but we would have no ob-
jection to pﬁtting it in, |

MR, UTZ: What would flubrpscein show you ﬁhat‘the
pressure gauge wouldn't show you? |

A I don't believe it would show anything.

MR, IRBY: Fluorescein, if it gets away, will show

quickly and definitely, wherecas pressure could be attributed to

A

Sl
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other things.

A Well, fluoresgcein, as I understand it, is only detect-
able in concentrations in excess of ten parts per million. Cer-
tainly in our annular space we would have considerably more than

ten parts per million if we put any in at all, because we are

FARMINGTON, N, M
PHONE 325.)182

talking about a small volume of water, but if it gets away and
into other water sections, very quickly it will be in a conce‘htm#
tion léss than ten parts per willion and non-detectabls.

Q  (By Hr. Irby)} If it gets into the water,in large

quantities of water, this is certainly true.

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

are going to know that it got away, and regardless of what color

SANTA FE, N. M.
PHONE 083.3971

it is, and we would be in a position to do some remedial work.

Q My principal thought in this fluorescein dye is not
only in the annular space, if this should get away from us do#m
in the area of tho sheoe and find a channel back up the annulus

~ between the casing and the bore, this would show at the surface

- quickly, I think,

DEARNLEY-MEIER REPORTING SERVICE, Inc.

A Wouldntt this also show by loss of pressure on our

ALBUQUERQUE, N, M.
PHONE 243.6691

- amulus?

Q Yell, I think it would, depending on the size of the

leak., We can lose a little pressure and stili not feel that we

have a leal;, isn’t this right?

(ol
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-A Possibly so.

Q Have change of pressurce. This is the point I am worry-
ing about, because we have gov a prettyA thin section of imper-
meability between this zone and the water, and wé have this arti-
ficial bore there that may be well cemented and bonded to both
" formation and the pipe, but these wells #re old and theyive, -- I
presume these have been fracked as in the other case?

A I believe that’s correct.

Q  Fracked or acidized, one, and knowing the mixtures of
cement used in those days I would say the cement was as susceptible
to the action of the frack and the acidizing,and maybe more 8o,
than the formation itself.

A We believe that the proposed completion, as shown on
Exhibit C, will provida adsguate infoymation as to vhen and if
there's failure in either the tubing, the casing string, or bond.
We don't think that the addition of fluorescein will add any more
benefit. e hate to see a requirement like this put in the ordsr,
but vwe '.-iould abide by it if the Cormission so desires.

Q This pressurs gauge won't hsve a recorder on it, will i4?

A No, sir,

Q How often will this pressure gauge be observed and a

racord of the observation made?

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

= N

&, 4

S
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be on there constantly measuring the pressure. I recall on one
project where we had some trouble with casing failures for a time
wa were reading it e#eri day, but - in most instances thia'is not
done because you would bjecome aware of a problem without going to

read the pressure gauge or your injection rates would increase.

FARMINGTON, N, ™
PHONE 325.1182

Injection pressure would declire. This would probably be the only

tine it would be observed, if something indicated that somothing

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

q ¥ell, you'll fhave a field man down here, won't you?

A& Tes.

Q That will be naking freizuent vigits to both of these

BANTA PE, N. M,
PHONE 863.3971

A Yes, sir,

Q Can you tel) me approximately what the interval of his

L

A He wiil be on thc project avery day. UWhether he will go

to these particular wells aevery day, 1 don't know.

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

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQGUERQUE, N, M,

could we have a 1’3p0fb on this pressurs gauge reading, say weeklyﬁ

PHONE 243.6691

at least for the firgt faw weeks until we gain a little confi-

dance?

A We would adrtainly be glad for your people to take a

rzading daily if thefv vould like., We will read it when we fecl

i
l
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indication of some problem,

PHONE 983.3971

like that it’s something wrong. Actually this annular space will
only have lass than 40 barrels of fluid in it. I don't see the
necessity of the neriodic reading on it unless there is sonme

Q If you dontt read it, low are you going to know there’s
going to be a problem?

A We will detect it on the loss of injection pressurs,
increase in injection pressure. Loss of injection rate, increase
of injection rate. It would be observed every time he went to thg
well, but probably not recorded unless there ’was some change in it

Q I take it, then, you are reluctant to give me a weekly
reading | for a few weeks?

A Oh, not particularly reluctant., iefre pretty well paper
bound and these reports keep increasing; we could do that for you,
the pressure would just be reported.

Q The reason ITtm insisting that you do it is that I don’t
feel any obligation to Kewanes Company to send a man fifty miles
to regd this gauge., I'm in the position that I have to insist
that water be taken care of, I'm not certain that your program is
adequate, I hope it is, but if we can get along amiably here for
a few weeks, say, readings on this and reports once a wesk for
two months, and reports, youill keap a record on your injection

pressures, won't you?

N
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