CASE 3061: Application of KEWANEE
OIL CO. for a waterflood project, .
Eddy County, New Mexico.
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DAYTON GRAYBURG FIELD
EDDY COUNTY, NEW MEXICO

INTRODUCTION

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

to Kewanee's waterflood application is included herein,

LOCATION

The Dayton Grayburg field is located in portions of Sections 24,
25, 26, 27, 34, and 35 of Township 18 South and Range 26 East, Eddy
County, New Mexico. The boil kprdductive area encompasses approximately
235 acres in the Williams lease area with additional scattered development

to the southwest.

GEOLOGY

Prqduction in the Dayton Grayburg field comes from the Premier
Sand of the Grayburg Formation in the Guadulupian Series of Permian
Age. The Grayburg formation consists of dolomites, sandstones,
anhydrites, and red shales.

‘The Premier sand is generally fine grained, gray quartz with
considerable dolomitic cer;iéhting material. Although this sand covers a
wide area of Southeastern New Mexico, it exhibits low porosity and

permeability for the most part.
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The oil producing reservoir is characterized by improved porosity
and permeability due to a reduced amount of dolomitic material. A

stratigraphic trap was instrumental in the accumulation of oil as both

‘porosity and permeability pinchouts are apparently present as is the case

in the Atoka Grayburg field. This reduction in porosity and permeability
has apparently isolated the wells in the Wiliiains Area from Dayton wells
to the southwest. These southwestern wells have recovered considerably

less oil and are not thought worthy of secondary recovery operatiofis.

DEVELOPMENT

Initial completion in the Dayton Grayburg field was Kewanee's
McCall No. 1 completed by Martin Yates, Jr. on July 20, 1940. Eighteen
additional wells have established production in the field. Of this total,
only 10 are currently producing with 6 of this number located in the Williams
Area. Reservoir limits are fairly well established by dry holes and very
low productive wells.

Figure I, attached, shows the productive area of the field which
could eventually-r be effected by waterflooding and prt)posed later development
which will depend upon the results obtained from injection of water into
Williams No. 6.

The eight productive wells on the Williams, McCall, and Scripps
leases have recovered a cumulative of 111,900 barrels of oil to January 1,

1964. Currently the six active oil wells are averaging only 130 barrels



pes

of oil per month or only 0.7 BOPD per well per day. Exhibit B, attached,

is a graphical presentation of the performance of the leases for the past 7 years.

RESERVOIR

The Premier Sand in the Williams Area of the Daytcen Grayburg
Field includes about 235 acres with an average net effective pay thickness
of about 4.5 feet containing approximately 1, 0‘00 acre feet. Porosity,
permeability, and connate water saturated are estimated to be about theA

same as in the Atoka Grayburg Field.

The oil originally in place in this reservoir was approximately

900, 000 barrels.

PRIMARY PERFORMANCE : :

The primary performance has been typical of a solution gas drive
mechanism for a highly undersaturated crude oil. The predicted ultimate
primary recovery of approximatély 13 per cent 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
170,000 by waterflooding as \proposed by Kewanee.

Kewanee's prediction is based on the injection of 1, 000 barrels
of water per day over a period of five years.

Water injected will be from the shallow Artesian Basin from a

water supply well equipped in the area. A maximum pressure of




1,000 psi is anticipated.
The water injection wells will be equiiaped to confine the injection
water to the oil productive interval of the Premier Sand. Exhibit C

indicates the completion method proposed for Williams #6W.

SUMMARY

Kewanee concludes that the Atoka Grayburg is an economically
attractive waterflood prospect. Oil will be recovered by waterflooding
that would be unrecoverable by primary means Aas t};e‘leases are
uneconomical to operate at present. In the interest of conservation,
waterflooding should be initiated immediately in this field. Kewanee Oil
Cdmpany respectfully requests the Commission's favorable consideration

of this applicatioh.
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Kewanee Oil Company
Dayton Grayburg Field
Eddy County, New Mexico

Williams #6 R
NW/4of NE/4 ST b 3 /€
Section 25, T-18-S, R-26-E

*,-—o

- 7" Casing
‘ated with 125 Sacks Cement

MO NI SIS

"S- Grayburg (oil) Saiid 1063 - 1073

%o s

T.D. 1075

EXHIBIT G

PROPOSED WATER INPUT WELL
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GAMMA RAY-NEUTRON LOG
EDDY COUNTY, NEW MEXICO



GOV ERNOR
EDWIN L. MECHEM
CHAIRMAN

State of Nefo Wexico ‘ :
61[ @nsethatmn Commission

STATE GEOL.OGIST
A. L. PORTER, JR.

LAND COMMISSIONER
SECRETARY - DIRECTOR

€. $. JOHNNY WALKER
MEMBER

P. ©. BOX 871
SANTA FE

Mr. Richard S. Morris ,

Seth, Montgomery, Federici & Andrews

Attorneys at Law o 19
Post Office Box 2307

Santa Fe, New Mexico

Sontlemerit

Enclosed herewith is Commission Order No’j 2720 , entered in Casg
No. 3061, approving the et LM Apee - T
Water Flood Projecty eeecl Coprsorasnsanr O« Ko IC-Z2727 R

. 3oz, W? Flic Abioceen- e W%
>" According to our calculations, when all of the authforized 1n3ection
w

ells have been placed on active injection, the maximum allowable which t&bah?’#
project will be eligible to receive under the provisions of Rule 70l-E- '“7 '
i barrels per daymecd e Hoigsertescess {or Moo A-hlsa. ﬁ)la.'
?{-"cc;'f;’ 182 prannele ey A
' Please report any error in th&secalculated maximum allowables immediately,
both to the Santa Fe office of the Commission and the appropriate District
proration offlice.

In order that the allowable assigned to the projectsmay be kept current,
and in order that the operator may fully benefit from the allowable provisions
of Rule 701, it behooves him to promptly notify both of the aforementioned
Commission offices by letter of any change in the status of wells in the project

~.areas, l.e., when actlive injection commences, when additional injection or
producing wells are drilled, when additional wells are acquired through purchase
or unitjzation, when wells have received a response to water injection, etc.

, Your “cooperation in keeping the Commission so informed as to the status
-of the projectsand the wells therein will be appreciated.

Very truly yours,

A. L. PORTER, Jr.
¢cc: OCC - Artesia Secretary-Director

-
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BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

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

CASE No. _306

s

] - . < 4 zy -
_Order No. R- ,/7 [ 5

. N 3 « . - (f L :r, /' Ny o i :'-\'r .
APPLICATION OF KEWANEE OIL \, ’ ST
COMPARY FOR A WATERFLOOD : | o ~

PROJECT, EDDY COUNTY, NEW Lo fN b
MEXICO. g
i Tt
s
ORDER ¢t COMMISSION
BY THE COMMISSION:
This cause came on for hearing at 9 o'cleck a.m. on
May 27  , 1964 , at Santa Fe, New Mexico, before Examiner Elvisg A.Utz.
W&-WWWWMWW
Mexicor-hereinafier-reforred-1o-as—the-'‘Commission,--in -accordance-
wﬂsh—ﬁu&e—iiﬂ—e‘—the-emsaem-ﬂuies—-and-w
NOW, on this day of June | 1964 the Commission, .

a quorum being present, having considered the WteStMODY-
the record,mmw 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 Dayton-Grayburg Pool by
the 1nject1on of water into the Grayburg formation through its

M’& M”Q & located in Unit _{3 of

Section 25, Townshlp 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.
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CASE No. 3061

erable o0il, thereby prevénting waste.
(5) That the subject application should be approved and
the project should be governed by the provisions of Rule 701 of

the Commission Rules and Requlations. , .

IT IS THEREFORE ORDERED:

(1) That the applicant, Kewanee 0il Company, is hereby
authorized to institute a waterflood project in the Dayton-
Grayburg Pool by the injection of water into the Grayburg

_ g 08T
formation through its _A/lltmas, jrell Ho ¢

located in Unit 8 ~of Section 25, Township 18 South, Range

26 East, NMPM, Eddy County, New Mexico.

(2) That the subject waterflood project shall be governed
by the proviéions of Rﬁle 701 ofzthe Coﬁmissién Rules and Regula-
tions, including the allowable provisions thereof, and including
the provisions with respect to expansién:of the waterflood proj-
ect. |

(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-—

sary.

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

of conservation and should result in recovery of otherwise unrecov-

DONE at Santa Fe, New Mexico, on the day and year herein-
above designated.
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'APPLICATION OF KEWANEE OIL COMPANY )

FOR APPROVAL OF A WATER FLOOD )
PROJECT, EDDY COUNTY, NEW MEXICO )

No. édé/

APPLICATION

COMES NOW, Kewa;lee,Oil Company an& applies to fhe New
Mexico Qil Conservation Commission for approval of a water flood
pioject, to be instituted in the Dayton Grayburg Field, Ed4dy‘ County,
New Mexico, and in support of its application, states:

1. That the Applicant, Kewanee Qil Company, is the owner
and operator of the Williams lease com’pyising 320 acres, more or
less, being the North One-half, (N/2), of Section 25, Township 18
South, Range 26 East, Eddy County, New Mexico. Applicant,
Kewanee Oil Company, is also the owner and operator of other
leases in the Dayton Grayburg Field, the McCall ].easé, comprising
80 acres, more or less, being the West One-half, (W/2), of the
Southwest Quarter, (SW/4), of Section 24, and the Scripps lease
comprisiné 40 acres, more or less, being the Northwest Quarter,
(NW/4), of the Southwest Quarter, (SW/4), of Section 25, Township

25 North, Range 26 East, Eddy County, New Mexico.

2. That said leases are presently developed By six producing

wells in the Dayton Grayburg field, located in Unit M of Section 24
and U;xits B, C, F, and L of Section 25. Kewanee 0Oil Company
proposes to convert Williams Number 6, Unit B, of Section 25,

to water injection duty. The location of the existing wells is

shown on the plat attached to this application and incorporated

herein by reference.
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3. That Kewanee Oil Company proposes to inject water

through the above described injection well into the Grayburg

formation of the Dayton Grayburg Field, and to produce oil from

said field through the three producing wells on the Williams Lease,

one well on the McCall Lease, one well on the Scripps Lease.
{(One abandoned well on thé Williams Lease to be re-’entered, and
one well to be drilled on the Williams Leases ix} Unit E of >Section 25.)

4. That all wells in the Atoka Grayburg Field are in an
advanced stage of depletion and are properly to be conéidered as
V'stripper! wells.

5. That approval of the subject api;lication will pfevent
waste and protect correlative rights.

WHEREFORE, the Apélicaqy, Kewanee Oil Company,
requests that this application be set for hearing before the
Commission or one of its examiners and that the Commaission

enter its Order approving the proposed water flood project.




Williams #b y
NW/4 of NE/4
Section 25, T-18.N, R-26-E

Pressure Gauge

00060 P

k‘Fresh Water Sand P

(XX

XX XSRS

7' Casing
fiented with 125 Sacks Cement

XXX IO

OO

942' 2" Extra Heavy Fiberglass T,

X

X

B

(3

“— Grayburg (oil) Sand 1063 - 1073

% ' T.D. 1075

AT

EXHIBIT C

PROPOSED WATER INPUT WELL

Kewanee Oil Company
Dayton Grayburg Field
Eddy County, New Mexico
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* DOCKET: EXAMINER HEARING - WEDNESDAY - MAY 27, 1964

9 A.M, - OIL CONSERVA“ION COMMISSION CONFERENCE ROOM,
STATE LAND OFFICE BUILDING, SANTA FE, NEW MEXICO

CASE 3033:

CASE 3047:

CASE 30&8:

S

CASE 3049:

The following cases will be heard before Elvis A, Utz, Examiner, or Dariel S,
Nutter, Alternate Examiner: ' ’

(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 above-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 Eaat, Lea County, New Mexico, and for the establishment of temporary
"pool tules therefor, inch.ding a provision for 80-acre oil proration
units,

Application of Marathon Oi). Company for a triple completion and a
non-standard-oil proration unit, Lea Coitnty, New Mexico. Applicant,
in the above-styled cause, seeks apprcval of the triple conmpletion
(tubingless) of its State Warn A/c 1 Well No. 2, located in Unit F
of Section 31, Township 17 South, Range 35 East, *o:produce oil from
the Glorieta, Wolfcamp, and Abc formations, Vacuum Field, Lea County,
New Mexico. Applicant further seeks the approval of a non-standard
80-acre proration unit comprising tne SE/4 NW/4 and NE-4 SW/4 of said
Section 31 to be ‘dedicated %o the aim-esaid Wolfcamp and Abo zones

in said well,

App‘li‘cation of El Paso Natural Gas Company for three non-standard
gas proration units and one ‘unorthodox well locatlon, San Juan County,
New Mexico. Applicant, in the above-styled caise, seeks the approval
of the following three non-standard gas proration unitss ,

‘A 376.88-acre unit comprising the SE/4 and E/2 SW/4 and Lots
1, 2 and 3 of Sect:ion 9 and Lots 3 and 4 and the NQIL SWIG of Section
10;

" A 357, 84—acre unit comprising the 8E/4, S§/2 SW/4, and NE/4& SW/4
and Lots 1 and 2 of Section 10 and Lots 3 and & of Section 11; ’

© A 359.20-acre urit comprising the $/2 and Lots 1 and 2 of Section
‘11, all in Township 32 North, Range 7 West, Blanco Mesaverde Pool,
San Juan County, New Mexico. Applicant further seeks the approval
.of an unorthodox location for a well to be dually completed in the
Mesaverds and Dikots formations at a point 1650 feet from the SOuth
unc and 825 feat from the East line of said Section 9. -

Applicatio_n of E. L. Fundgipsland f,or_: 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
Weat, San Juan County, New Mexico. : .

Application of "Sohio Petroleum Compax.)y' for a unit agreement, Lea County,
New Mexico., Applicant, in the above-styled cause, seeks approval of
the Littman San Andres Unit Area comprising 66l acres, moré or 'less,

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

South, Range 38 East, Lea County, New Mexico. The Unit Area aiso in-
cludes 1280 acres of fee lard in Sections 5, 6, 7, 14, and 15, Block
A~29, PSL, Andrews County, Texas. ’
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CASE 3050: 4pplication of Sohio Petroleum Cexpany for a warex'icod profect,
Lea County, New Mexice. .Applicant, in the above-svvled cause,
‘seeks authority to Institute a waterfiood projec: fr the Lictman-
Sar Andres Pool by the irjection of water irto che San Andres
formation through 4 welle {1 Sextions 8, 9 ard it, Township 2i
South, Range 38 East, Lea County. New Mexice, Said prolect is %o
be operdated in Lea County, New MexZco, Said pioject is o ce
operated ir conjunction with appd.(‘a:u 's proposea waterfliocd pro-
ject in the Littman San Ardres Un’i in Acdrews Couniy, Texas.

CASE 3051: Application of Pan American Petzclewr Corpsratfon Teo avend Ondex No.
R-2026, San Juan Couaty, New Mexico., Applicant, {n &ne above-stvied
cause, seeks amendment of Rules 7 and id or Oxdex Mo, R-202v > per-
‘mit the ‘productior of move “han *wo times Iop allouable froxw wells
in {té Northeast Hogback Unii Pressure Malntenance Project even though
they offeet wells cutside “he puojent awes.

CASE 2052: Application of The Atiarti: Relic Iug Coxpary to arexd Order No. R<22I2
- - San Juar Colinty, New Mexiuo. Applivant, ’n the dbove-styied cause,

t23i9) to permit tne

s wells in ite

o eren though they

seeks amendmen: of Rules 7 and 10 of Order No, B
production of more than wwo times top allowa-'e
Horseshce Galiup Urit Pressure Maintenance Proje
offseét weils oukside the pvoJec. ares.

CASE 3053: App‘lication of Texac'* irg, Zor a watertliocod project, Lea Cournty.
New Mexico. Appifcart, In the above-styled cause, seeks authority
to instit.ute a waterflood prosect in the Maljamar Pooi by the injec-
tion of water Into the Grayburg-San Andres farmatlon thrcigh two wells
located ir: Section 11., Township 17 .,ou!:hg. Rapnge 32 Eas,, Lea County,
New Mex{co. ’

g CASE 3055: Application of Texas Pacific 01l Company F"—r a dval ccap‘ei Ior:, Lea
2 - County, New Mex(co. A::psicam_, in the above- -styled ¢asse, eee«s ap-
i provaz ot the dusl coirpletiorn {converri~zall of jts I, P, Ccllier

- e e e S TS TWeil No, 1 iscated fp Unit F of Sectisn 10, Township 1L Ssu%h, Range
: 33 East, Lea Count‘;g New Maxico, to p“OduLe oli Y~om tne Nowih Ragiey
] . : Upper and Lower Pennsylvazt-ar Pacls througnk perallisl sivings o toning..

CASE 3056: Appijication of Texas Paziflic Otl Ccapany 207- a dual fomplecion, Lea

: “County, New Mexico. Appiicané, ir the atove-styled tause. seeks apprival
of the deual -*orr_p_etxcr\ fc-o_,eﬂt oraly of its State MAFY Weil No, 3,
located In Unit L of Seaxtisn B, Townsnip 18 Sowzh, Range 3% Easi. Lea
County, New Mex eo, o produce oil frém zhe Aty a'\i W3lifnamp formsvions,
Vazuum Pieid, chrough pavallel sizings cf tubing,

CASE 3057: Application of Charies 0. Tzimbie for ar: oil treating plait permit,

' Lea County, New Mexico, Chaxles 0, Trimble, db»i I=imBle Mud Service,
in the above-styled cazse,seeks authority pursusrt to Rule 312 to in-
stall ard operate ar ¢fl tweatinrg plant approximately ore zile Scuth
ard West of Eunine, New Mexico,. tor ¢he purpose of processing and
treating sediment oil,

CASE 3058: Application of Citles Service Nii Uompsny to establish a spexial GOR
limit, Lea Ccunty, New Mexieon. Appilicant, in the above-styled cause,
seeks the estabiishment of a special gas~oil matfo limil of 6000 cubic
feet of gas for each Zarrel of oil prcduced in the Reeves-Pennsy:ivaniap

? Pocl, Lea Gounty, New Mex‘co.
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CASE _3059:

CASE 3060:

CASE 3062: .

'Application of Frank Darden for a unit agreement, Eddy County,

New Mexico, 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 &nd 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 watérflood project in the Artesia Pool in his Cowtown Unit Area,

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

Applica;ion of Kewanee 0il Company'for aiwéterflood project, Eddy County,
New Mexico. Applicant, in the above-styled cause, seeks suthority 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 County, New Mexico.

Application of Kewanee Oil Company for a waterflood project, Eddy County,
New Mexico. Applicant, in the above-styled cause, seeks authority to
institute a waterflood project in the Atoka Grayburg Pool by the -in-
jection of water into the Gragyburg formation through oné well in Section
13, Township 18 South, Range 26 East, Eddy County, New Mexico.
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BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

CASE No. 3061
Order No. R=2720

APPLICATION OF KEWANEE OIL
COMPANY FOR A WATERFLOOD

ER OF C BSION
Y C ON's

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

NOW, on this 3rd day of June, 1964, the Commission, a
quorum being present, having considered the testimony, the record,
and the recommendations of the Examiner, and being fully advised
in the premises,

FINDS s

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

{2) That the applicant, Kewanee 0Oil Company, seeks authority
to institute a waterflood project in the Dayton-Grayburg Pool by
the injection of water into the Grayburg formation through its
Williams OJI Well No. 6 located in Unit B of Section 25, Township
;18 South, Range 26 Bast, NMPM, Rddy County, New Mexico.

i
i

i
1

é; {(3) That the wells in ﬁhe proposed project area are in an
| advanced ztate of depletion and should properly be classified as |
§j‘strippet“ wells,

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

: i
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“CASE No. 3061
‘order No. R-2720

? (5) That the subject application should be approved and
nthe project shiuld be governed by the provisions of Rule 701 of

the Commission Rules and Regulations.}

§ IT IS THEREFORE OPDERED:

1 (1) That the applxcant, Kewanee Oil Company, is hereby
§authorized to institute a waterflood project in the Dayton-
liGrayburg Pool by the injection of water into the Grayburg forma-

w?tion through its Williams OJI Well No. 6 located in Unit B of

.Section 25, Township 18 South, Range 26 East, NMPM, Eddy County,
”ﬁew Hexico.

! (2) That the subject waterflood project shall be governed

iby the provisions of Rule 701 of the Commission Rules and Regula-
2tion:. including the allowable provisions thereof, and including

the provisions with respect to expansxon of the waterflood proj-

iect.

i1
"

dhe:ein authorized shall be submitted to the Commission in accord-
iance with Rules 704 and 1119 of the Commission Rules and Regula=-
!tions.

i S

! {(4) That jurisdiction of thls cause is retained for the
‘entry of such further orders as the Commission may deem neces-

sarY.

DONE at Santa Fe, New Mexlco, on the day and year herein-
’above designated.

STATE OF NEW MEXICO
IL CONSERVATION COMMISSION

K M. CAMPBELL,) Chairman

AN O?/cw, /

A, L. PORTER, Jr., Member & Secretary

(3) That monthly progress reports of the waterflood project
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OIL CONSERVATION COMMISSION
P. O. BOX B71

SANTA FE, NEW MEXICO

June 3, 19564

- Mr, Richard S. Morris

Seth, Montgomery, Fede*ici & Andrews
Attorneys at Law

Post Office Box 2307

Santa Fe, Wew Mexico

Dear 8ir: -

Enclosed herewith is Commission Order No. R~-2720, entered
in Case Ho. 3061, approving the Xewance Payion Grayburg
waterfiood Project, and Commission Order MNo. R-2721, entered
in Case Ko. 3062, approving the Iawanee Atoka craybch: Water=-
flood Project. -

As per the testimony at the hearing, the casing in the injection
wells of both projects shall ke pressure-tested to 1500 psi upon
conversion to water injection and a report of such test filed
with the District Office of the Commigsion at Artesia and with
Mr. Prank Irby, State Engineer Office, Santa Ze. Ianjection is
to be through tubing under a packer set immedliately above the
casing shoe. The casing-tubing annulus is to be Filled with

an inert fluid and a pressure gauge installed. Woeckly readings
of the injection pressure and the annulus gauge préssure are to
be taken an reported to the above offices of the Commission and
the State BEngineer during the first 60 days of injectien.

According to our caiculations, when zll of the zuvthorized injec-
tion wells have been placed on active injecticn, the maximum
allowable which the Dayton Grayrturg Project will ba eligible to
receive under the provisions ¢f Rule 701-D-3 is 154 baryxels pex
day and the maximum for the Atoka Grayburg Project is 182 barrels
per day.




OlL CONSERVATION COMMISSION
pP. O. BOX 871

SANTA FE, NEW MEXICO

Mr. Richard S. Morris

please report any exror in these calculated raximuam allowables -
jmmediately, both to the Santa Fe Office of the Cormission and
the appropriate district proration oifice.

In order that the alloweble assigned to the projects nay b=

kept current, and in oxder that the opcratoxr oY fully benefit
€ron the a1lowable provisions of Rule 701, it bzhooves him to
promptly notify both of the aforenmentioned Cormizsion offices by
Jjetter of any change in the status of wells in the project areas,
i.e., when active injection comrences, vaen additiocnal injection
or preducing wells are drilled, waen additionzl wells are acquired
through purchase OF writization, when wells hdve received a re-
sponse to water injection, etc.

Your cooperation in keeping the commission so inforwed as to -
the status of the projects and the wells therain will be appie~

Ciatedn
- yery truly yours,

-7

- A. L. PORTER, J°F. .
Secretary-Directox

ALP/ir
Enclosures

Tos il Conservation Comniission
Artesia, Vew Mexico
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DEARNLEY-MEIER REPORTING SERVICE, Inc.

FARMINGTON, N, M
PHONE 323-1182

SANTA FE, N. M.

PHONE 883.397

ALBUOLERQUE, W. M.
PHOMNE 243.689

PAGE 2

MR, UTZ: TCa-5973061.

MR. DURRETT: Application of Kewanee 0il Company for a
waterflood project,’Eddy County, New liexicoe.

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

JR. MORRIS: Yes, sir.

MR. UTZ: Cases 3061 and 3062 will be consolidated for
the purpose of testimqny. Separafe orders will be written.

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

. MR, MORRIS: If the Examiner please, I am Riéharﬂ Morris
of Seth, Montgomery, Federici and Andrews, Santé‘Fe, New Hexico,
appearing on behalf of the Applicant, Kewanee 0il Company in these
two cases. lir. Joe D. Kenworthy of ¥~ anee 0il Company will be
the witness in each of theée cases. I ask that he be sworn at
this tine.

(Witness sworn.)
(Whereupon, Applicant's
Exhibit Ho. 1 in Case
3061 and Exhibit No. 1
in Case 3062 were marked
for identification.)
MR, MORRIS: If the Examiner please, we would like £o
concentrate our tesfimony first toward the Atoka Grayburg Pool and

then follow up with information on the Dayton Grayburg Pool, since
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FARMINGTON, N, M,
PHONE 325.1182

SANTA FiE, N.' M.
PHONE 983.3071

-

ARNLEY-MEIER REPORTING SERVICE, Inc.

4
ALBUQUERQUE, W, M.

DF

PHONE 243.8891

our presentation follows moré logically in that way.

e have prepared a brochure on cach of these pools, and the
brochures contain several exhibits, so that no confusion will
arise in trying to find the various exhibits that we will be re-
ferring to throughout the course of the hearing.

I would like to say that the exhibits in here are in order
and some are designated Figure I, Figure II, Figure III, and then
they are followed by what are calied EXhiEit A, Exhibit B, C, D
and so forth. The reason bging that these attachments were takeh
from engineering reports prepared previcusly.

MR, UTZ: Each book will be an exhibit?
MR, HORRIS: Yes, sir.

Jo

L=

D. KEiWORTHY
called as a witness, having been first duly sworn on oath, was

examined and testified as follows:

DIRECT EXAMINATION

BY IR, HORRIS:

Q Hr. Kenworthy, please state your name, by waom you
are employed, in what capacity, and where you are located?
A I am Joe D. Kenworthy, employed by Kewanee 0il Company

as Chief Engineer in their Tulsa, Oklahoma office.

Q What is your area of responsibility, lir. Kenwoirthy?
a Concerned with all of Kewanee's dorestic operations,
~.

~
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FARMINGTON.: N, M,
PHONE 325.1182

SANTA FE, N. M.
PHONE £83.39871

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUOUEROUE, N. M.
PHONE 243.6691

which inclu&e Illinois, Oklahona, iausas, Texas, Hew Hexico,
Nebraska and Wyoming.

Q Since the Examincr anc¢ those present at the hearing
may not be familiar with the operations of Kewance 0il Gompany,
would you briefly outline the nature of thoge operations?

A I would be happy to. We are a rather proud organiza-
tion. We claim to be the oldest independent oil company still in
businéss, having started in 1372, operated continuously for
ninety—two years. We have operated under the nawe of Kewanee 0il
Company only for the past {fifty years. Our oéerations are second-
ary recovery oriented in that over [ifty percent 6f our produc-
tion does come from secondary recovery projscis.

We are presently operatiag thirty-five waterflood projects
and participate as a non-operator in seventeen additignal pro-
jects. We are actively negotiating on thirty-seven other projects
that we hope to cormence at some time in the future.

Q Is this your Tirst operation in the State of Hew Mexico?

A Ho. We operated in the State of MNew Mexico during the
40's and into the middle 50's in the Maljamar field, which I'm
sure the Examiner is faniliar was a gas repressuring project, and
Kewanee initiated a waterflood project in the ialjamar field in

about 1954,

Q.  ir. Kenworthy, ars you thoroughly familiar with the
L
-

>
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FARMINGTON, ‘N, M,

N. M.

SANTA re,
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ALBUQUERQUE, N, M.
PHONE 243.6691

application of Kewanee 0il Company in these two cases to be pre~
sented to the Commission today?

A Yes, sir, I beliecve that I am.

MR. IHORRIS: Are the witness's qualifications accept-
able, Mr, Exaniner? »
MR. UTZ: Yes, sir, they are.
Q Fhﬂ Kenworthy, what is it théé Kewanee seeks by its
application in Case 3062?

A  Case 3062 is requesting pefﬁission to initiagte a water-
flood projéct in the Atola Grayburg Poél by the injection of
water into the Grafburg fbrmation through a well to be drilled
" in Section 13, Township 18 South, Range 26 East, Eddy County, New
Mexico.

Q = Referring tc your brechure on the Atoka Grayburg field
which has been marked as Exhibit No. 1 in Case 3062, and referring
to what is rarked as Exhibit A within tﬁat bfochure, would you
state what that exhibit is and vhat it shows, please?

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

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

ducing fror the Atoka Graybuvrg Poel by cirecling the well in the

£

>
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blocks There are seven wells shown on Kewanee's operating lease,
and one well on gtandard of Texas lease, that is & dual in the
stoka Grayburg and Atoxa San Andres field. The wells not desig-

nated by the square are the triangles produced from the Atoka San

Andres Pool.

Q Do YOu have indicated on this exhibit‘anywhere the
Jocation of your proposed injection we}ls? |
A’ Yes, sir, 1 do. The proposed injection weil is Leavitt
No. 13, would be 330 - feet from ﬁhe South line and 330 feet from
the East line of the ﬁérthwest Quarter of Section 13.
Mﬁ. yTZ: Section 132
A Yes, SiT, the Northwest Quarter of gection 13, 330 out
of the South and Easte.
1R. DURRETT: Has it got a,red“SQuare around it
A Yes, I marked it, I think, on all copies but my OWie
1R, UTZ: How far would that be from the‘section lines,
the North and West?
A Assuming that is 2 standard section, that would be 2310

from the North and 2310 fronm the Yeste.

MR, UTZ: Continue.

Q (By 1r. HMorris) Is that a presently existing well?
A Ie, sir, this is a well vwe propose 1o arill for water

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

A Yes, sir. On Figure II we have contoured on top of the
Premier Sand, which is the producing sonc in the Atoka Grayburg
field, note that the Premier Sand dips to the East following fhe
regional dip of the area with no indicated structﬁral trap for the
oil.

You might refer now to Exhibit D, which is a log of a ﬁell
in the Atoka Tield, and we can further identify the Premier Sand.
ThetPfemier Sand is indicated, the interval on this log from 930
to 995 feet. This is the sand on which our structure map was con-
structed.

Q I believe yourve said, Kr., Kenworthy, that you have very
little structurg in this area. I think that was adequately shown
on Figure lic. Ii. What is the basis of an oil accumuwlation in
this area?

A Accumulation of oil in this particular sandAis due
undoubtedly to stratigraphic conditions, loss of pqrosity and/er
permeability surrounding the oil reserveir. I have prepared a
couple of exhibits, Exhibits F and G, which indicate the permeabil
ity conditions that exist in this field.

We might refer to Zxhibit 7 first., IZxhibit F is a north-

south c¢ross section across the productive area of the Atoka




PAGE 8

Gfayburg field. The wells included on this cross section are
identified in the insert map on the side there. The permeabili-
ties shown below the log in each case are those measured from
actual core analysis. Yout!ll note beginning in the south, the

Leavitt No. L4 well, I beg your pardon, the Leavitt No. 4 is on

FARMINGTON, N, M,
PHONE 328.1182

the north end, was too tight to submit to lab for analysis.
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 decreased

N. M.

to perhaps 5 millidarcies. Exhibit G shows similar conditions in

BANTA FE,
- PHONE 983.39871

-an east~west direction.
MR, IRBY: If I may interrupt, the index map on the

right of Exhibit F doesn't correspond with the logs if we're

going souths. A is at the north, Al at the south, and as I recall,
on discussing your logs, you started at A1 and progressed to the

left.

DEARNLEY-MEIER REPORTING SERVICE, Inc.

A That's right. I thought that I corrected that, Al was

ALBUQUERQUE, N. M,
PHONE 243.6631%

north and I was going scuth,
"R, IRBY: Well, that's wrong.
A Al is north,

FR, IRBY: Is i%?
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logs and core analysis. Figure I is an isopach of net oil-pay

in the Premier Sand. The eight wells in the Atoka Grayburg field

had produced 171,550 barrels to January the lst of 1964. Current

production is approximately 470 barrels per month, Exhibit B is’

a graphical repreéentation of the production of the field since

FARMINGTON, N, ™
PHONE 325.1182

January lst, 1957, Also shown on Exhibit B are the completion
dates for the wells in tﬁe‘field, and we have extrapolated the
production trend on this curve which indicates a remaining
primary reserve of approximately 4300 barrels,to give an ultimate
primary of 176,000 barrels from this field.

Presently the wells are averaging less than a barrel and a

N. ™,

half per day per well, and on Exhibit E we have included the most

PHONE 983.3971

SANTA FK.

recent well test on Kewanee's wells in this field.
arz certainly at the marginal state and will be no longer econom-

ical to operate on primary means. You might note on Exhibit E

that three of the wells are showing a very slight amount of water,

less than a barrel of water each.

Q From the development in this pool, what reservoir data

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N, M,

has been obtained? Could you give us the reservoir character~

PHONE 243.6691

istics at this time?
A We had several core analyses on wells in the area which
permitted us to very well evaluate the reservoir characteristics.

We determined from our isopach that there's some 1,553 acre feet

®
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of oilibearing rock on about 325 acres, gives an average thick-

} ness- of around five feet. Average porosity was determined to be
; 18.5 percent,'and the average permeability, 96.3 millidarciese
We estimate that the connate water saturation is approximate-

ly 31 percent. This gives this an o0il in place in this particulay

FARMINGTON, N, ™M
PHONE 325.1182

reservoir of about 1,400,000 barrels.
Q  Based upon this data, Hr. Kenworthy, have you determined
the feasibility of_secondary recovery in this area?
A On the primary performance it is certainly indicated.
it's been a solution gas drive field, which is known to be in-

efficient, we estimate that the ultimate primary récovery will

be only about 13 percent of the oil in place, and certainly

SANTA PR,
PHONE 983.3971

“+hese conditions are such that it would be desirable to water-

flood this field to obtain additional oil.

Q What is your proposal and plan for development of these
properties by secoadary recovery?
A We propose to drill the Leavitt 13 previously referred

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

DEARNLEY-MEIER REPORTING SERVICE, Inc.

thousand barrels a day into this well. The completion technique

ALBUQUERQOUE, N, M,
PHONE 243.8691

used on this well is exhibited in Exhibit C. e proposse to com-
plete this well in a manner to isolate our injected water %o the

~ Premier Sand of the Urayburg by cementing the casing to the sur-

l, face, injecting through Rock Island Fiberglass tubing below a
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FARMINGTON, N, M,
PHONE 325.1182

SANTA FE, N. M.
PHONE 983.-3871
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ALBUQUERQUE, N, M.
PHONE 243.669%

packer set immediately above the formation. We feel that this
completion will permit confining the injection water to the
Premier Sand.

Q Will the annulus of this well be filled with some fluid?

A Yes. We would put some non-corrosive fluid in the
annulus at a moderate pressure so that any change in pressure
could be detectdd at the surface.

Q By tﬂe pressure gauge, as shown on yéur exhibit?

A Tes, sir.

Q Have you located a source of water for your project?

A Yes, sir. Ve propose a multiple source. Firsi we will
collect our own produced water from the San Andres. We are dis-
cussing with Staﬁdérd of Texas possibilities of collecting their
produced water froﬁ the San Andres, and although we have not re-
ceived a final answer from them, they've indicated they are giving
it their favorable consideration. This would amount to about
300 barrels of water a day at the present producing rate, and we
have negotiated a contract with the land owner to furnish water
from the shallow Artesian Basin to supplement this water to give
us our desired rate of a thousand barrels a day.

Q Wwhat total amount of water would you estimate that
you'l)l need fron outside sources for this project?

A Frem outside sources something under half a million
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barrels is our estimate. And, of course, cycled the water pro-
duced from the Atoka Grayourg, and we will probably handle some
two and a half million barrels of water altogether.

Q By your proposal to inject water into the Grayburg
formation through the installation as Shown on Exhibit ¢, is it
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
permits,immediate.detéction of any problem that might develop

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

“at that time,

Q@  Will fresh waters in the area, and other possible pro-

ductive zones in ‘the afea, be adequately protected by this in-

stallation?
A Yes, sir.
Q Referring to Figure III again, what is your predicted

performance of this project on seéondary recovery?

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

Q Going tack to thsz first exhibit that you referred to in

your testimony, being Exhibit A, the well location plat, I notice

S
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that on this plat the wells in the Atoka Grayburg Pool all are
;1ocated on your properties with the exception of one well, being

a Standard of Texas well immediately east of the property, is

that correct?

A Yes, sir, that is correct.

FARMINGYON, N, M
PHONE 325.1182

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

A Yés, we have. Ve realize the wheels of industry grind
pretty‘sléw. We have submitted two proposals to Sténdard of

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

proposal. They are still working on this and are not in a posi-

N. M,

tion to give us an answer on it yet, but we're inclined to believs

PHONE 983.3971

SANTA PR,

that they will accept one or the other of these proposals;

Q Do they stand to benefit from your injection program?
rrrrr A Yes, sir, I believe they will,
Q In your opinion will cprrelative rights of all‘intereSt

owners in this pool be protected?

A Yes, sir.

DEARNLEY-MEIER REPORTING SERVICE, Inc.

Q Was this brochure on the Atoka Grayburg field, being

ALBUQUERQUE, N, M,
PHONE 243.6691

Exhibit 1 in Case 3062, preparsd by you or under your direction?
A Yes, sir.
¥R, MORRIS: At this time we offer Exhibit 1 in Case 3G4_2.

»

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

®
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into the recoxrd.

(Whereupon, Exhibit MNo. 1 in
Case 3062 was admitted in
cvidence,)

MR. MORRIS: Do you desire for us to proceed into the

other aspect of this case or do you desire cross examination?

FARMINGTON, N, ™
PHONE 325.1182

MR, UT?: Any questions in regard to Case 30627
MR, IRBY: TYes, sir.

CROSS EXAMINATION

BY MR, IRBY:

Q I not sure I got this straight, MNr. Kenworthy. I

think that Mr. Morris asked you the age of the wells?

N. M,

A He asked ne the development, I believe, and I indicated

SANTA PE,
PHONE 9683.397!

‘that the first well was drilled in 1956, and on Exhibit B the
completion dates of the other wells are showm, not by number, but
by well in the field. T believe this note will show one sarly -
in 756 androne'in 157 up to the present eight.

Q Each of these circles represents a well?

A Well, the scale, of course, is on the left~hand side,on

DEARNLEY-MEIER REPORTING SERVICE, Inc.

the log scale there we show one, two, thres, -~

ALBUOUERGUE, N, M,
PHONE 243.6691

Q I see, Ifm not sure I do either.
A From June of '58, for example, until Tebruary of 161
there were four wells in the field. February of '61 there were

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

Q I understand you now. When you spoke of this con-

g' figuration of the pay sand there, I believe it's the Premier,

when you say it's the configuration of the top, is this the oil

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

FARMINGYON, N. M
PHONE 32%5.1182

Inc.

space up there that's porous and permeable?

b4

-~

DEARNLEY-MEIER REPORTING SERVICE

ALBUQUERQUE, N, M.

A If it were porous and permeable and connected to the
other it should contain oil, so the top of the o0il section should
be the top of the permeable porosity in that there has been no

indication of a gas cap initially here.

5 Q  There has been sore o0il taken out, though, hasn't therel
:2
;; A Yes, sir.
0 :
£ Q Couldn't there be a void space in there without there

being a gas cap?

A Well, perhaps you are referring to a secondary gas cap

since the field has been on production.
Q I don't know enough about the industry to put you the

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

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

PHONE 243.8891

the top of the porosity and perrieability within the Premier Sand?
L) The top of the oil-~bearing porosity and permeability,
and should be the top of the permeability in the Premier Sand.

Q Have most of these wells been either acidized or fracked

e, 4

;]}

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

Q  Is there any indication as to what effect the fracking
may have had on the cement, on the casing,or on the formation abovg
and below the Premier Sand?

A Well, you could summise some indication of ihis in that
fracturing~$timulated the oil production, which is an indication
that it did treat in the Premier Sand. Had there been sufficient
damage to the cement or to the formation in>a vertiéal either
difection, either upward or downward,lthere should have been con-
siderable production of fresh wéter from the wells. To the best
of mf knowledge this didn't occur in any of the wells in the
field,

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

and porous, and I want to be as nearly sure as I can on this.

-~

%, 4

N4
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I don't mean to keep you here all night, but I feel like I nced

to get the answers.

On this Exhibit E, no, I dontt believe that's the one. TYes.
You show your permeability in millidarcies on Exhibit F. Is

this right under each well?

FARMINGTON, N, M
 PHONE 325-1182

A Yes, sir.

Q Is there any indication further east than this? No,
I’waht the other one that runs east and west.

A . That's Exhibit G.\

Q Yes. Is there any indication to the east of ydur Leavit
No. 11 that there is clearly a pinchout in this porosity?

A As far as we know the Standard of Texas didn't core

SANTA FE. N, W,
PHONE 983.3971

either their No. 1-C or their No. 2-C in the Northeast Quarter
of that section, if you refer to the insert map there.

Q Yes.

A Now, their MNo. 1-C, and it?s somewhat difficult to

see there above the Bl, was an attempted completion in the Premien

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N, M.

Sand. This well produced nothing natural and was fracked, I

believe, with a pre£ﬁ§ heavy frack job. After this frack it

PHONE 243.6691

did not recover the load,which should be a pretty good indication
that it was an extremely tight sand and non-permeable. I have
nothing further on wells further to the east.

Q I appreciate you understand my langrage. I should have
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said permeability jnstead of porosity. The water you are going
" to use will be produced water from the 3San Andres from your own
wells, and possibly from Standard of rexas, supplemented by fresh
water to be gzaken from the Fénning prbpefties, is this correct?
A That's correcte.
MR. IRBY: Thank yOue
MR, UTZ: AnY other questions?
MR. DURRETT: I have one questione

BY MRe DURRETT:

—_____.-—"——"--—

Q Mr. Kenworthy, referring to your Figure 11 in your

Exhibit 1, where you show your proposed unit area, I was wonder-
ing avout this Terry Well Noe. 2 in the Northwest of the Northéast
of 14, that is apparently, you've'leftfthat out of the proposed
area. Ls that pecause of 1ts structural position, or what would
be the reason for leaving zhat out?

A - 1If you will refer to the Figure 1 immediately in front
of that, it's indicated that there was 1o permeable sand in the
Premier on any LG=-acre tracte.

Q Itts becauvse the entire tract s sjndicated to be
non~permeable?

A This is ou¥r interpretation‘of the core data that we had,
that the reservoir 1imits doesr't extend that fars

Q Vhy is that well in the Hortheast of the southeast
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nmarked "deep"? Why is that one included?

A Northeast of the Southeast?

Q  Of 1k,

A of 147

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

FARMINGYON, N, M
PHONE 32%.1182

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

A Yes, sir, the Everest Mo. 1 is the 40 you ars referring
to. As Dick pointéd oﬁt, these exhibits were pulled from other
reports, a couple of engineering reports that were prepared. As
you can See on Figure I, there is a small amount of oil-productive
Premier Sand in that quarter corner. Cne proposal to unitize was

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

SANTA FE, N. M.
'PHONE £83.3971

the formula of that tract, would get some equity in the unit.
IR, UTZ: Any other questions?

IMR. MORRIS: I will continue with the other part of

the case, if I nay.
FR. UTZ: Yes, sir.

REDIRECT EXAMINATION

DEARNLEY-MEIER REPORTING SERVICE, Inc.

" ALBUQUERGUE, N, W,

BY MR. MORRIS:

PHONE 243.6691

Q Turning your attention now, Hr. Kenuworthy, to what

IClhaure

has been warked as Exhibit 1 in Case 3061, which is a

concerning the Dayton Grayburg field, firsh, would you state what

it is that you seek by your application in Case 30617
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FARMINGTON, M, M,
PHONE 325.1182

N. M,
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A We seek authority to iritiate a waterflood project
in the Dayton Grayburg Pool by injecting water into the Grayburg
formation through one well in Section 25, Township 18 South,
Range 26 East, Eddy County, New kexico.

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

A Exhibit A shows ﬁhe wells drilled in the immediate area
of the Dayton Grayburg field. The wells classified as Dayton
-Grayburg wells are cir@led by a triangle shown on this leasé, or
included on this map, are in the Dayton Grayburg field, and the
‘area that we propose ﬁo waterflood.

Q Is your proposed injection well circled in red?

A It's not on mine. Is it on yours? It is Williams HNo.
6, I thirk I agéin circled it red on all copies but my owﬁ.

Q What is the location of that well?

A I'll have to refer to another exhibit here. Could I

give that by Quarter Quarter or do you need a footage location

on that?

MR. UTZ: We really need footage location. If you don't

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

possiblea

IR, MORRIS: I don’t believe it's in the application.
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S

A I thought perhaps 4e had included that in our appli
tion, bub appe.rently we 4id nobe

MR. MORRIOS: Wetll be glad to furnish the footage loca-

.2 | tion of that well to youe

. )

2N

om N P

‘g; A I dontt have ghat with me at this time.
30

£1

. S

Q (By Hr. Morris) Is there only one jnjection well on

, Inc.

% this project?‘

[

é A This is all we propose jnitially, YeS» sire

= Q This is an existing x-}ell, Ir. Kenworthy, that you are

W

% going to adapt?

= 5

> is A Yes, SiT.

% ;-z- Q Briefly, could you &9 jnto the geology of thae Dayton
55 -
al

& “% | grayburg Pool?

= A The geology is VeTy similar to that of the Atoka Gray-

=

E. vurg field. Again, we are producing from the Premier gand of the

>‘ .

E& Grayburg formatione. The structure vas illustrated before on

E rigure 11, which is also included in this brochuree. Note that

= i ]

r.é i3 the Dayton G_rayburg is somne hundred feet loweYr structurally than
EE the Atoka Grayburg £ield. Here again, the accumulation of oil is
S
% | dus %o stratigraphic conditions in the prenier Sand.

Q Do you have & sample 108 that would be of any help in
Looking atb the geology of this area?

A wJe had no 1og on the Dayten £ield propere we did

L




DEARNLEY-MEIER REPORTING SERVICE, Inc.

ALBUQUERQUE, N. M,

SANTA FE, N. M.,
PHONE 903.3971

PHONE 243.6691%

PAGE 23 ’

FARMINGTON, N, M
PHONE 325-1182

A Yes, sir. We believe the characteristics are very
similare.
Q What data do you have to present to the Commission con-

include as Exhibit D the same log we included in thevAtoka Gray~
burg report, which illustrates the sand that is oil productive
in the area.

Q And you would say that it would be essentially valid be-

cause of the similarity of the two pools?

cerning,the‘developmentIOf this area and the production to date?

A All the initial completion in the Daytén Grayburg field
was on July 20, 1940, HMcCall Mo, 1 in Section 24, the Southwest
Quarter of the Southwest Quarter. A total of eighteen wells
have been completed in the Dayton Grayburg field, only ten of
which are producing at the present time. 8ix of this ten are
located in the properties operated by Kewanee included in this
waterflood application., The other wells producing are classified
as Dayton Grayburg wells to the west as shown on Exhibit A, and
from the little information we could obtain, these wells are
producing from the ifoore dolomitic sand and the Premier Sand is
the classification on the Willlams lease.

Q Do you have cumulativekproduction to date, any inforina~
tion concerning the remaining primary in this areca?

a Yes, 8s I remenber, the eight wells on Kewanee's
b4 3




PAGE 2

properties have produced approximately 112,000 barrels, and

currently Kewanee's wells are averaging only 13C barrels per modﬁk

or70.7 of a barrel per well, certainly below the economic limit.

Exhibit B is a graphical presentation of the oil production

history since 1957.

FARMINGTON, N, M
PHONE 325.1182

Q “hat Teservoir data has been developed on this area?
A The only available information was driller's logs,
and from these we estimate thét about 235 acres in the immediate
area are productive average pay of about k.5 feet containing

approximately 1,000 acre feet, and we btelieve that the porosity

DEARNLEY-MEIER REPORTING SERVICE, Inc.

ig and permeability are similar to that quoted for the Atoka field.

Zg

3 . . .

<u Q  Based upon this information, would you say that this
‘area is ripe for waterflooding at this time?

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

Q What is your proposal and plan for secondary recovery

% -

£ 8 of 0il in tThis area?

§: A We propose %o convert Williams No. 6, as indicated on
$3 '

2z s o . oot s .
<t Exhibit A, to water injection, Exhibit C shows the cowmpletion

rnethod we propose for this well., Again utilizing the fiberglass
tubing, injecting belouw a packer with the Grayburg or the Premier

Sand isolated in this manner. How, the casing on this well was
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cemented with 125 sacks, which should have been sufficient to

bring cement back to the surfaée, but we have nothing that indi-
cates that cement did circulate on this well. However; we believg
by injecting through tubing, as shown on Exhibit C, that we can

confine this ﬁater to the Premier Sand,

FARMINGTON, N, M
PHONE 32%.1182

Q Would you intend t§ £ill the annular space with some
inert fluid as proposed in the previdus ;ase?

A Here again, we would use some non-corrosive fluid in
the annulus at a sufficient pressure that could be deteétea, any

change could be detected at the surface through our pressure

DEARNLEY-MEIER REPORTING SERVICE, Inc.

e [4]
p ¥a - . .

T Q In your opinicn, Mr. Kenworthy, will injection of water

i

B - .
through this well, as you propose it, adequately protect fresh-

3 water zones in the area, and other productive gzones in the area,
E and confine the injected water into the Grayburg oil sand?
# A Yes, sir, that is ny belief.
_ Q What is the source of water that you propose for this
! i sect?
3 ¥e ,
i . £ A In this project we will inject water from the shallow

s I - LR v . 3

i Artesian water sands. e have negotiated a contract with the sand

lir. Fanning to furnish water on this project.
Q At what rate do you propose to inmject water?

A We will attempt to inject at  about a thousand barrels

~ A
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a day, and we propose to go to about a thousand pounds of surface
pressure to get this much water in the ground,

Q What would be your predicted performance of>this réser~
voir on secondary recovefy?

A We think that scecondary recovery, as proposed in this
application, will peruit the rocovery of an additional 170,000
barrels. Figure III illustrates the predicted performance under .
secondary waterflood.

Q  In your opinion, Mr. Kenworthy, will correlative rights
be protected by your proposed waterflood éroject?

A Yes, sir. |

Q@  Was the brochure in this case, being Exhibit 1, pre-
pared by you or'under‘your dirsction?

A Yes, sir.

- IR, HORRIS: e offer E;hibit 1 in Case 3061 at this
tire,
IR, UTZ: ithout objection, Exhibit 1 will be entered
into the record.
{Whereupon, Exhibit No. 1 in
Case 3061 was admitted in
evidence.)
MR, 1Z0RRIS: That completes my examination of Hr,
Kenworthy,.

MRe UTZ: Any questions of the witness?
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IR, IRBY: Yes, sir,

RECROSS EXAMINATION

BY MR, IRBY:

Q Is it your opinion, lir. Kenworthy, that this Dayton

Pool is also a stratigraphic trap?

FARMINGYON, N, M
PHONE 325.1182

. ..§ A Yes, sir, it is.

Eﬂ; Q Is there ahy way you can test this boad between the

E existing casing and the formation?

53 Py ~ There are commercially a*.féilable tools that purport to

% ’meas‘ure bond between pipe and the cement. One logging c‘oz;pany

;’ : § claims that they can also measure or get an indijcation of bond

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

n= ' about two bonds there actually.

fn,s: Q Yes, this is right.

: E'J ‘ A Just how successful this tool is, I donft knou.

§ Q Is {his casing set in such a position that if you tried

E to set a i‘omation packer belnyw it and pressuré up to test the

§ :é casing and had an annular leak, that it could be done?
§§ A I think that the formatiorn above the Premier Sand wouid
‘32 permit such a test. There might be some doubﬁ that, say you did

set a formation packer, you built pressure' and it didn't hold,
there would be the possibility that vour packer was leaking and

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

Q Would Kewanee be willing to make such test?
A I think that perhaps e would be willing to make such
test. I think it would be beneficial for us to make this test

ourselves.,

FARMINGTON, N, ™
PHONE 325.6182

"§ Q Did Mr. Morris inform you of our telephone conversation
§; regarding the report I had from my engineer?
~
A Yes, sir, he did.

= ,~
« Q - I think if we can do this test we might get by without
)
E one of his other suggestions, that the packer be set below the
&~ &
RS ;3 | shoe.

i
g §§ A Well, certainly this possible water contamination
R _
> problem is our problem as much as it is yours, and we certainly
E want to do vhatever is necessary to insure that we do not contam=-
E inate any water. I think that the attempt to test the casing,
E as you propose, would certainly be a reasonable request.
(> Q@  Well, can we get this into the record that Kewanee will
X -
E ='_§ do this, or are you reluctant to do this because of some good

2N ‘

[ iy reason?
if |
< A I might say this, that you might go in and run a cali-

per on this and find that the hole was not such to permit setting

-

a packer. This is the only reason 1 can think of that we would bg

\ reluctant. to put this in the record. e ave assuning that the
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hole will permit such a test, and we really don't know whether

or not to.

Q Assuning the hole will permit the test, will you make

(%
134
")

A Yes, sir.

Q Thank you. Would you ha%é'any objectioﬁ to the fluid
that you intend to put in this annular space having an organic
dye in it?

A Ho, sir.

Q Then this will be onre of the conditions of, or rather
I propose that it be one of the conditions of approval, that the
inert fluid in the annulus between the tubing and the casing have
an organic dye in it, preferably fluorescein. It shines like a
bright iight.' I believe you testified that there would be a’
pressure gauge on this annular space?

A Yes, sir. I doubt that the use of fluorescein in this
annular space will be of much benefit, but e would have no ob-
jection to puttihg it in.v

MR, UTZ: “ihat would fluorescein show you that the

e

pressure gauge wouldn't show you?
A I don't believe it would show anythinge.
MR, IRBY: TFluorescein, if it gets away, will show

quickly and definitely, whereas pressure could be attributed to
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other things. |

A Well, fluorescein, as I understand it, is only detect-
able in‘concentrations in éxcess of ten parté per million. Cer~
tainly in our annular space we would have considerably more than
ten parts‘ﬁer.million if we put any in at all, because we are
talking abbut a small volume of water, but if it gets away and
into other water sections, very quickly it will be in a concentrad
tion less than ten parts per million and non-detectable.

Q  (By Mr. Irby) If it gets into the water,in large
quantities of water, this is certainly true.

A If it gets away with the pressure’gauge oﬁ there, we
are going to know that it got away, and regardless of what color
it is, and we would be in a position to do some remedial work.

Q Myvprihcipal thought in this fluoreéééiﬁ dye is not,
only in the annular space, if this shou;d get away from us down
in ‘the area of the shoe and find a channel back up the annulus
between the casing and the bores, this would show at the surfane

quickly, I think,

A wouldn't this also show by loss of pressure on our
annulus?
@  Well, I think it would, depending on the size of the

-leak. e can lose a little pressure and still not feel that we

have a leak, isn't this right?

®
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A Possibly so.

Q Have change of pressure. This is the point I am worry-
ing about, because we have got a pretty thin section ofwémper—
meability between this zone and the water, and we have this arti-
ficiai tore there that may be ﬁéiidééméﬁteé‘éndAbondea to voth

formation and the pipe, but these wells are old and they've, -~ 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 susceptibl
to the action of the frack and the acidizing,and maybe more so,
than the formation itself,

A We bélieve’that‘thé proposed completion, as shown on

-~

Exhibit C, will provide adesquate information as to when and if -

there's failure in either the tubing, the casing string, or bond.
We don't think fhat the addition of fluorescein will add any more
_benefit. e hate to see a requirement like this put in the order,

but we would abide by it if the Commission s¢ desires.

Q This pressure gauge won'tu have a recorder on it, will it
A o, sir,
Q How often will this pressure gauge bte observed and a

record of the observation nade?

t w1l De open to anyone that comes Ly, It will

fte

A elil,

£

oy
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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

we were reading it every day, but in most instances this is not

done because you would become -aware of a problem without going to

read the pressure gauge or your injection rates would increase.

FARMINGTON, N, M,
PHONE 32%-1182’

Q » . o
o Injection pressure would decline. This would probably be the only
Eg time it would be observed, if something indicated that something
—
EE was wrong, this would be the one place to go check.
Sg Q Well, you'll have a field man down here, wonftt you?
ég A Yes.
Py
B~ ik Q That will be making frequent visits to both of these
<1
w O
R, s wells?
ST
w X
S A Yes, sir.
z % L3 ’ . - 3 '
Eﬂ Q Can you tell me approximately what the interval of his
- o~ L. .
s b visits will be?
- >; .
i‘ =3 A He will be on the project every day. Whether he will go
# Eg
: > 10 these particular wells every day, I dontt know.
N ; ; . : .
gg :§ Q  Well, could we have, after injection gets under way,
w @
?§3 could we have a report on this pressure gauge reading, say weekly,
>4 .
$8
ii at least for the first few weeks until we gain a little confi-

dence?

A Ve would certainly te glad lor your people to take a

Fal

reading daily if they would lilie., We will read it when we feel

S

™)

i\

(3
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like that it's something wrong. Actually this annular space will

only have less than 40 barrels of fluid in it.- I don't see the

e AYr
LA

L

necessity of the periodic reading on it unless thers 4
indication o1 some problem.

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

A We will detect it on the loss of injection pressure,
increase in injection pfessure. Loss cof injection rate, increase
of injection rate.s It would be observed every time he went to ths
well, but probably not récorded unless there was some change in 1t

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

A Ch, not particularly reluctant. We'lre pretty well paper]
éound and these reports keep increasing; we could do that {or you.
the pressure would just be reported.

Q The reason 1I'm insisting that you do it is that I dontt
feel any obligation to Lewanee Company to send a man fifty miles
to read this gauge. I%m in the position that I have to insist
that water be taken care of, I'W: not certain that your program is
adequate, I hope it is, but if we can get aloag amiably here for
a few weeks, say, readings on this ané reporis once week Ior

two months, and reports, you!ll keep a record on your injection

[ pressures, won't you?
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‘ A Yes, sir. |
Q If we could have copies of that reporb,i: which I under-
8 | stand you have to submit to the Oil Commis_si,ozl._,fo? the first two
; E% months, then we could be more sure of our position. If T can
. %% have these two reports, I'1ll withdraw my request i‘or the fluor-
‘ $ 9
'§. """ | escein’ dye.
5 A Ckay. | | : ;
é MR. MORRIS: It's a deal. |
F% C;’ﬂi A . Let me clarify my statements herc. We ére not wanting
{ % to hide é.nything from you éeople. You are welcomg to look é.t; all
- % :E; our records in the project. Ue hate to start the iifiling of |
-4 i
F % ég another ré’port, but we will be glad to do it.
I
E : ) Q You understand this is just for two mont?hs.
F E MR. IRBY: Thank you very much, ir. Keméor*bhy.
| E MR. UTZ: Any other questions? The z::itrfess may be
S excused. »
Z, _ ‘
= {Witness exfcused.)
§;§ IR. UTZ: Are there any statenments in thf:‘.s case? The
gg case will be taken under advisement. The hearing is adjourned.
|
| L
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