Tenneco Oil
Exploration and Production
A Tenneco Company

Southweste n Division

6800 Park Ten Bivd. « Suite 200 North
San Antonio, Texas 78213 August 29, 1979

(512) 734-8161 s
L TC

New Mexico 0il Conservation Commission — iyj “hFLi-To 70 b,
P. 0. Box 2088 (A i

Santa Fe, New Mexico 87501 OIL CONSERVATION b&EﬁON
SANTA FE
Gentlemen:

Tenneco 0i1 Company makes application to convert six producing
wells to water injection for secondary recovery by waterflood on Leonard
Federal and Leonard Brothers leases (USGS Lease No. NM-7951) in Sections
13 and 14, Township 26 South, Range 37 East, Leonard Queen Pool, Lea County,
New Mexico. On March 21, 1978 a hearing was held at Santa Fe, New Mexico,
Case No. 6161 requesting approval of two waterflood projects and an administra-
tive procedure. The resulting Order No. R-5675 is attached as Exhibit "I".

The six proposed injection wells are Leonard Federal Nos. 9, 10,
11, 13 and Leonard Brothers Nos. 14 and 21 as shown on Exhibit I. Before
injection begins in the six wells for which approval is requested, the
following work will be completed:

1) Internally plastic coated tubing and packer will be run in
each well and set at approximately 100 feet above the
perforations.

2) The casing-tubing annulus in each well will be filled
with an inert fluid and a connection for pressure gauge
will be installed to permit determination of leakage.

3) The surface injection pressure will be Timited to 680
pounds until such time approval is obtained for a higher
pressure.

4) The wells will be equipped to facilitate periodic testing
of the bradenhead for pressure or fluid production.

Per Exhibit "A" of New Mexico 0il Conservation Order No. R-5675
(Exhibit No. I), there are five wells which may or may not be plugged
adequately. Three of the wells are outside the one-half mile distance to
the wells we propose converting to water injection. The three wells, Ralph
Lowe No. 2, Stanolind 0il Co. Leonard 0il No. 2, and the Midwest Refining Co.
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Farnsworth No. 19 in Section 12, will all be addressed at the appropriate
time when Tater phases of the waterflood are initiated. These wells are
marked on Exhibit II which is a map showing all wellbores in the South
Leonard area.

You will find attached a copy of the request to the USGS for renewal
of the permit to re-enter Leonard Brothers No. 14 (Exhibit III). We plan
to re-enter the well, deepen and case it to 3600'. The current wellbore
schematic is on Exhibit IV, and the proposed wellbore configuration is on
Exhibit V. Perforations will be selected from logs to be run, treatment
performed, and a packer set +100' above the perforations to commence water
injection.

The Midwest Refining Company Farnsworth No. 19 in Section 14 will be
re-entered and cleaned out to 2900' to be plugged to abandon. Exhibit VI
is a wellbore schematic showing the current downhole condition of the well.
We plan to plug it with 100' plugs - 50' above and 50' below each casing
shoe and casing cutoff point. Exhibit VII is the proposed wellbore schematic.

Exhibits VIII-XII are Wellbore Schematics of Leonard Federal Nos. 9,
10, 11, 13 and Leonard Brothers No. 21, respectively. Exhibit XIII includes
copies of all the Form 9-331s sent to the USGS for each proposed injector.

In support of this application we have enclosed:

a) a plat showing the location of the proposed wells,
all wells within the project area and offset operators;

k) a schematic drawing of each of the proposed injection
wells which fully describes the casing, tubing, perforated
interval, and appropriate depths,

¢) a copy of the letter sent to all offset operators in which
said operators were furnished a copy of this application.

An archaeological study was performed by Dr. J. Loring Haskell of
Carlsbad, New Mexico, which you should have received a copy of his report
stating that the right-of-ways for injection 1ines were archaeologically
approved for our work. He has not yet looked at the Leonard Brothers No. 14,
but he will and mail you the results. Upon your approval of conversion of
the six wells to water injection we will commence laying the injection lines
per Exhibit II.

We estimated secondary recovery from this project to be 663 MBO.
The six wells previously discussed will constitute a pilot waterflood area
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to give us a better indication of secondary reserves for Tenneco's acreage
and will also give us a better idea of any preferential flooding.

(a copy of this is enclosed);

of th

MJ/mb
Attac

cc:

The foregoing meets the requirements contained in Order No. R-5675

is application.

therefore, we respectfully request approval

Yours very truly,

TENNECO OIL COMPANY
/;77“,

‘J G Strother
Division Production Manager

hments

United States Department of the Interior
Genlogical Survey

Conservation Division

414 W, Taylor

Hobbs, New Mexico 88240

Texas Pacific 0il Company, Inc.
1700 One Main Place, Dallas, Texas 75250

Texaco Inc.
P. 0. Box 3109, Midland, Texas 79702

The Petroleum Corporation
3303 Lee Parkway, Dallas, Texas 75219

Bettis, Boyle and Stovall
Box 1168, Graham, Texas 76046

Herman J., Ledbetter
1002 Sayles Boulevard, Abilene, Texas 79605

Yates Petroleum Corporation
2C7 South 4th Street, Artesia, New Mexico 88210

E1 Paso Natural Gas Company
P. 0. Box 1492, 304 Texas Street, E1 Paso, Texas

79978
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VI.
VII.
VIII.
IX.

XI.
XIT.
XIII.

LIST OF EXHIBITS

Order No. 5675

Map of South Leonard Area Operators and Wells

Copy of
Leonard
Leonard
Midwest
Midwest
Leonard
Leonard
Leonard
Leonard

Leonard

letter and request for renewed permit to re-enter Leonard Bros. No.

Bros. No. 14 Current Wellbore Schematic

Bros. No. 14 Proposed Wellbore Schematic

Refining Co. Farnsworth No. 19 Current Wellbore Schematic
Refining Co. Farnsworth No. 19 Proposed Wellbore Schematic
Federal No. 9 Proposed Wellbore Schematic

Federal No. 10 Proposed Wellbore Schematic

Federal No. 11 Proposed Wellbore Schematic

Federal No. 13 Proposed Wellbore Schematic

Brothers No. 21 Proposed Wellbore Schematic

Copies of Form 9-331's for Proposed Injectors
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IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION .- i C
COMMISSION OF MEW MEZICO FOR | !
_ THE PURPOSE OF CONSIDERING: ||

r. A :
| R JE
¥ % \_.Jj
Li AR [ Voeef

OIL CONSERVATION Dlvf§¥0§:ﬁ NO. 6161
SANTA FE er No. R-5675

EPPLICATION OF TENNECO OIL COMPANY FOR
TVHO VATERFLOOD PROJECTS AND AN ADHMINISTRATIVE
PROCEDURE, LEXA COUNTY, NEW MEXICO.

ORDER OF TEBE COMMISSION

BY THE COMMISSION:

.This cause came on for hearing at ¢ &.m. on February 22, 1978,
‘at Santa Fe, ¥ew Mexico, before Examiner, Richard L. Stamets. -
NOW, on this  21st day of March, 1978, the Commission, a
guorum being present, raving considered the Lestlmony, the recorgd,.
and the recommendations of the Examiner, and being fully advised
in the premises, B '

FINDS:

ety .

- (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 appllcant, Tenneco Oil Company, seeks authority
to institute a waterflood project on its Leonard Federal Lease
by the injection of water into the Queen formation throuch ons
well in Unit O of Section 11, and on its Leonard Brothers Lease
through .two wells, in Units I and M, respectively, of Section 14,

- . o - - :
2l in Township 26 Socuth, Range 37 East, Leonard-Quceen Pool, Lesz

' " County, New Mexico.

(3) That wells within the proposed project areas'experle“ce
rapld declines in production rates and reguire the lnstltutlon
of secondary recovery for contlnued productlon.

(4) That the proposed waterflood projects should result in
the recovery of otherwise unrecoverable 011, thereby preventlng
waste.

~ (5) That injection into any well authorized under the terms
of this order should be through internally coated tubing set in a
packexr to be located within approximately 100 feet of the upper—
most perforation or, in the case of an open-hole completion, the

casing shoe.

,EXH/B/T' I



(6) That the casing-tubing annulus in each injection well
should be filled with an inert fluld, and that a pressure gauge
or approved leak detection device should be attached to the
annulus or the annulus should be left open in order to determine

leakage in the casing, tubing, or packer.

(7) That the injection wells or system should ke eguipped
with a pressure limiting switch or other accevtable device which
will limit the surface injectilon pressure tH no more than £89
pounds unless the Secretary-Director of the Commission should
administratively authorize a higher pressure.

(8) That there are five wells, as set out on Exhibit & to
this order, which are located within or immediat adjacent to
the boundaries of the proposed projects which(may or may nob be
plugged in such a manner -that will assure that they will not
serve as channels for injected water to migrate from thé Queen
formation to other formations or to the surface.

- (8} That to prevent migration of injected water from the
Queen formation, formation injection pressure at wells within one
half mile of any well identified on said Exhibit A should be
limited to hydrostatic vressure until such time as the wells on
~said Exhibit A have been replugged oxr it shall otherwise be
demonstrated to the satisfaction of the Secretary-Director of the
Commission that tne same will not serve as avenues of escape for
such waters.

(10) That the wells within the project should be eguipped
to facilitate periodic testlng of the annular space between strlngs
of productlon and surface casing.

(L1) That the operator should take all other steps necessary
to ensure that the injected water enters only the proposed injec-
tion interval and is not permltued to escape to other formations
or cnto the surface from anectlon, producing, or plugged and

abandoned wells.

(12) That approval of the subject application should resﬁlt
in the recovery of additional volumes of 011 from the proposed
projects, thereby preventlng vaste.

(13) That the applicant further seeks the establishment of
an administrative procedure for the addition of injection wells
and the conversion of existing wells to injectilon at both ortho-
dox and unorthodox locations without further notice and hearing.

{14) That the establishment of such an administrative
procedure would permit the more efficient operatlon of the

proposed project.

(L5) That any injection well authorized by such an admir-
strative procedure should be subject to all of the requirements
and limitations contained in this order.
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(16) That the application for waterflood projects and an
administrative procedure should be approved.

IT IS THEREFORE OIDERED:

(1) That the applicant, Tenneco 0il Company, is hereby
authorized to institute a waterflood project on its Leonard
Federal Lease by the injection of water into the Queen formation
through its Leonard Federal Vell No. 6 in Unit O of Section 11,
and to institute another waterflood project on its Leonard
Brothers Lease by the injection of water into the Queen formaticn
through its Leonard Brothers Vell NWo. 2 and Well No. 7, located
in Units I and M, respectively, of Section 13, all in Township
26 Souith, Range 37 East, Leonard-Queen Pool, Lea Counit¥, New
Mexico. :

_ (2) That injection into any well on either of said leases
shall be through internally coated tubing installed in a packer
to be located within approximately 100 feet of the uppermost .
perforation cr, in-the case of.an open-hole completion, the -
casing shoe. ' '

(3} That the casing-tubing annulus in each injection well
shall be filled with an inert flunid and a pressure gauge or
approved leak detection device shall be attached to the annulus
or the annulus allowed to remain open in order to determine
leakage in the casing, tubing, or packer.

(4) . That the iﬁjection wells or system shall be equipped

with a pregsure limiting switch or other acce _ hich
will-limit the surface injection pressure t no more than 680 .

pounds. .

. {(5) That the Secretary-Director of the Commission may
administratively authorize a pressure limitation in excess of
that set out in Oxder No. (4) akove upon a showing by the opera-~
tor that such higher pressure will not result in fracturing of
the confining strata. '

(6) That the applicant shall not inject water into the
Queen formation throuch any well located within one half mile of
any of the five wells identified on Exhibit A attached hereto
and by reference made a part hereof, at a pressure greater than
hydrostatic until such well has been replugged or it has been
shown to the satisfaction of the Secretary-Director of. the Commis-
sion that such well will not serve as an avenue of escape for
wvaters injected into the Queen formation, and he has authorized
a higher than hydrostatic pressure.

' {7) That the wells within the project area shall be equipped
with risers or in another acceptable manner such as to facilitate

the periodic testing of the bradenhead for pressure or fluid
production.
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(8) That the operator shall immediately notify the super-
visor of the Commission district office at Hobbs of the failure
of the tubing or packer in any of said injection wells, the leak- .
age of water or oil from or around any producing well, the leakage
of water or oil from or around any plugged and abandoned wzll
within the project area, or-any other evidence of fluid migration
from the injection zone, and shall take such timely steps as may
be necessary or reguired to correct such failure or leakage.

(3) That the subject waterflood prcjects are hereby
designated the Tenneco 0il Company Leonard Federal Waterflood
Project and Leonard Brothers Waterflood Project, respectively,
and shall be coverned by the provisions of Rules 701, 702, and
703 of the Commission Rules and Regulaticns. S,

(L0) That monthly progress reports of the waterflood pro- '
jects herein authorized shall be submitted to the Commission in
accordance with Rules 704 and 1115 of the Conm1s51on Rules and

Regulations.

(11) . The Secretary-Director of the Commission is herebv
authorized to approve such additional producing wells and injec-
tion wells at orthodox and unorthodox locations within the boun-
daries of applicant's Leonard Federal and Leonard Brothers Leases
in Sections 11, 12, 13, and 14, Township 26 South, Range 37 East,
NMPM, as may be necessary to. complete an efficient production angd
injection pattern, provided said wells are drilled no closer than
330 feet to any lease line nor closer than 10 feet to any quarter-
quarter section or subdivision innexr boundary.. To obtain such .
approval, the project operator shall file proper application with
the Commission, which application, if it -.seeks authorization to
convert additional wells to injection or to drill additional pro-
duction or injection wells shall include the following:

(a) A plat showing the location of the proposed well,
all wells within the project area, and offset
operators, locating wells which offset the project
area. .

(b} A schematic drawing of the proposed well which
fully describes the casing, tubing, perforated
interval, depth, and a demonstration that any
proposed injection well will meet construction,
pressure and monitoring provisions of Orders '

"Nos. (2), (3), (4), (6), and (7) of this Order
or the eguivalent.

(c) A letter stating that all offset operators to
the proposed well have been furnished a complete
copy of the application and the date of notification.
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The Secrc;ary—Dirchor of. the Commission may approve
the proposed well if, within 20 days after rcce1v1ng

the application, no objection to the proposal is
received. The Secrctary -Director may grant immediate
approval, provideé waivers of objection are received

from all offset operators.

| (L2} That jurisdiction of this cause is retained for the
entry of such further orders as the Commission may deem necessary.

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

abtove designated. :
STATE OF NEW MEXICO .
OIL CONSERVATION COhMISSION

PHIL R. LUCERO, Chairman

SEAL

3x/
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Opcrator wamne

Ralph Love
vStanolind Oil Co.

Midwest Refining Co.
~Tenneco 0il Co.
—vMidwest Refining Co.

Self

Leonard 0il Co.
Farnsworth
Leonard Bro.
Farnsworth

Case No. 6161
Order No. R-5675

Exhibit A
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WELL SCHEMATIC

LEONARD FEDERAL No.10
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WELL SCHEMATIC
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PROPOSED WELL SCHEMATIC
LEONARD BROTHERS 14-B .
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WELL SCHEMATIC

LEONARD BROTHERS No. 21
LOC.2180'FNL & I[980'FWL, Sect. 14, T26S, R37E

ELEV.2997'GL & 3008'KB

12 174" hole
8 58" 24 LB. BRT K-55

ST& C CSA 502'w/500sx.
circ.

rQr
'(3. ty '4,'. }"5 . v)
TR

o

DO

R

L

Tbg: 3520

R4

PROPOSED PACKER
SETTING AT 3320

1)
Coy Sl

[ 9 1 ey T T Il ity
Y 1:\1'!._'I‘!,.v';}' va‘?). NS z\. (i‘ ::U:‘ R ’;/i"'—‘l..',‘
. - N ] I SR . e . St et A ~d

o)

- ) 7 78" hole

= = 5 1R" I5.5LB. K-55ST8&C
QUEEN PERFS: ih| i ‘ .
3412-16' 27-84. _— — CSA 3640 w/ 1260sx., circ.
PENROSE PERFS: N =3

1 : (»L F',‘:-‘—l

3508- 70" - S

P ST L PO B

PBTD 3605'
TD 3640

E xwierT XTI



TENNECO OIL COMPANY

SOUTH LEONARD AREA
C WELL SCHEMATICS

"TENNECO OIL CO.
LEONARD BROTHERS 14 -8
SEC. 14, T26S R37E

Top of cement @ surface —__Zl_f;" :

5 SX cement plug 8 surface

10 SX cement plug from 235'-265"

i

8 5/8" csg @ 265' w/225 SX

15 SX cement plug from 1000'-1045"

15 SX cement plug from 2450'-2495"

50 SX cement plug from 3405'- 3450°

TD @ 3453'
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TENNECO OIL COMPANY

SOUTH LEONARD AREA
...... WELL SCHEMATICS

MIDWEST REFINING
FARNSWORTH 19-M

SEC. 14, T26S R37E

a«.ﬁu;sﬁg“'ZO SX cement plug at surface.
1
J
Cule 726, Si[2-Shot off 16" csg @ 494"
16" csg @ 554' w/25 SX '

(Cement top data not
available)
Cale 7Toe.
e 828’

Shot off 13" csg @ 890"

' . ~a 20 SX cement plug on top

13" csg @ 1184"' w/80 SX
(Cement top data not available)

a s =——Rock bridge from 1170'-1184"

Cale 7ac.
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€ 2382 —»

15 SX cement plug on top
Wood and rock plug from 2600'-2613"

10 3/4" csg @ 2852' W/75 SX
(Cement top data not available)

o %<—15 SX cement plug on top )
{47 #}4— Wood and rock plug from 3750'- 3757’

TO @ 3377

ExrisiT YT
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Wood and rock plug from 3750'-

T0 @ 3377'

ExnieiT VI

3757



Form $-331 Form Approved.
Dec. 1973 ~ Budget Bureau No. 42-R1424
UNITED STATES 5. LEASE R . =
DEPARTMENT OF THE INTERIOR Leonard Federal wE 0
GEOLOGICAL SURVEY 6. IF INDIAN, ALLO:nIE.OR TRIBE NAME

SUNDRY NOTICES AND REPORTS ON WELLS 7. UN'TAGREEM-E_N_T'?AME "

(Do not use this form for proposals to drill or to deepen or plug back to a different == = i -

reservoir. Use Form 9-331--C for such proposals.) 8. FARM OR LEASE NAME ; _:~ o
1. oil gas (To be converted to Soxw E 0 LT E
well [d well other WINW ) 9. WELLNO. 2.7 =~ = To-
2. NAME OF OPERATOR Ho-T .
Tenneco (il Company 10. FIELD ORWILDCAT.NAME. = -
3. ADDRESS OF OPERATOR ) South Leonard Queen : - 3
6200 Park Ten glvd., %gige 200 North 11. ssc T. R, M. “ORBLK ANDSURVEYOR
4. LOCATION OF WELL (REPGRT LOCATION CLEARLY. See space 17 =T
belown ¢ P *ec 14, To6s, RITE. T
AT SURFACE: 660' FSL & 660" FEL 12. COUNTY OR PARISH] 13..STATE -
AT TOP PROD. INTERVAL: Lea County-- = New Mexico
AT TOTAL DEPTH: 14, APl NO. ST 11
16. CHECK APPROPRIATE BOX TO INDICATE NATURE OF NOTICE, e

REPORT, OR OTHER DATA 15. ELEVATIONS (SHOW DF, 'KDB, AND WD)
3000' G.L. 3010 KB- 3
REQUEST FOR APPROVAL TO: SUBSEQUENT REPORT OF: - —
TEST WATER SHUT-OFF [] Lo
FRACTURE TREAT
SHOOT OR ACIDIZE
REPAIR WELL

PULL OR ALTER CASING
MULTIPLE COMPLETE
CHANGE ZONES .
ABANDON* [;j : oI SRR
(other) SQ. Oueen, Perf Penrose, Treat & Convert to WIW . LT s Thaw

AL

S bt

(NOTE: Report results of mult|p|e completlon-or zone
change on- Form 9—330) -

iid

oooad
(0 [ o [ |

17. DESCRIBE PROPOSED OR COMPLETED OPERATIONS (Clearly state all pertinent detalfs. and give pertmerit'dates,
including estimated date of starting any proposed work. If well is directionally drilled, give subsurface locatrons and
measured and true vertical depths for all markers and zones pertinent to this work.)* ;

,,.,,x

This current Queen well has produced 100% water; therefore we w11] squeeze
the Queen perfs and drill out the squeeze plus from 3488- 3540 The Penrose
will be perforated 3487-3530' and used for water 1n3ect1on to_determine:how
well the Penrose formation will waterflood. R CoEae

4 - - el

(K

S SRR EY R I

RS TR
'

T

e

A

Subsurface Safety Vaive: Manu. and Type o Sé_t @?*'"_ I Ft.
18. | hereby certify that the foregoing is true and correct ':; = :: ' = _ ‘ .," - - :
SIGNED )7 ; M nme Prod. Engineer ... = 6-15-79 : . .=
L / K . - .
= v {This space for Federal or State office use) oL . = - ( _ :
APPROVED BY TITLE DATE _ = : T

CONDITIONS OF APPROVAL, IF ANY:

*See Instructions on Reverse Side

Exti&7T X
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Form A ved.
F;:T. 91-9%1:;1 B:dr:et :l:':“eu No. 42~-R1424
UNITED STATES 5. LEASE L.z
DEPARTMENT OF THE INTERIOR Leonard Federal - . :°
GEOLOGICAL SURVEY 6. IF INDIAN, ALLOTTEE OR TRIBE NAME

SUNCRY NOTICES AND REPORTS ON WELLS 7. UN'TAGREE'f?'?I;"j“ME; =

(Do not use this form for proposals to drill or to deepen or plug back to a different

reservoir, Use Form 9-331-C for such proposals.) 8. FARM OR LEASE—N-AME : 5
1. oil gas (To be converted to IS S
wetl B el other WIW ) | e welCno. 550 . i
2. NAME OF OPERATOR B
Tenneco 0il1 Compan 10. FIELD OR WILDCAT NAME ° =- &
DRES oP ATORp Y South, Leonard“Queen -
6800 Fark Ten Bivd,. Suite 200 North,
ark Ten Blvd., Suite or B 11. SEC. T., R, M., DR BLK. ANDSURVEY OR
543'[0@2?%17' 8¢ G}Eﬁ_a&spg% tgcATION CLEARLY. See space 17 AREA
below.) Sec 14, TZﬁS R37E
1 -
AT SURFace:  1980' FSL & 1980' FEL 12. COUNTY OR PARISH| 13. STATE
AT TOP PROD.-INTERVAL: Lea Countv “_’ 3 New Mex1 co

AT TOTAL DEPTH: 14. APl NO.

;oraeped

s

(;-'

16. CHECK APPROPRIATE BGX TO INDICATE NATURE OF NOTICE, B

REPORT, OR OTHER DATA 15. ELEVATIONS (SHOW DF, xoa, ANQ WD)
2992' G.L.: & 3002‘ K B >
REQUEST FOP. APPROVAL TO: SUBSEQUENT REPORT OF: —
TEST WATER SHUT-OFF [ = -
FRACTURE TREAT
SHOOT OR ACIDIZE
REPAIR WELL
PULL OR ALTER CASING
MULTIPLE COMPLETE
CHANGE ZONES
ABANDON* =TI w
(other) _Perf Penrose; Treat, & Convert to WIW : . ] = : =

i
C‘\".’[!

“f'”;u

(NOTE: Report resu!ts of mumple
change on ‘Form 9—330) :

vl ateaed nlu. t

IR TR

IR TP

» OOOodoo
Oooooaod

-\.--

)
e

-z *\-_-

RONTanat Mt Garshitgecd) Iutbe sttt LRI L i REE UG U AR A RO LD DT LR AR AL A d e L4 h MM RAATAN

17. DESCRIBE PROPOSED OR COMPLETED OPERATIONS (Clearly state all pertinent detaxls, and giver “pertinent’ dates
including estimated date of starting any proposed work. If well is directionally drilled, give subsurface Ioca'uons and

measured and true vertical depths for all markers and zones pertinent to this work.)* - . :_ < ; DoAY F’,

= ol 3
It will be necessary to drill out 3539-3560. The Penrose w111 be perforated P
3489-3547, acid and fracture stimulated, and converted to water 1n3ect1on well. E

€
]
e

Subsurface Safety Valve: Manu. and Type =
18. | hereby certify that the foregoing is true and correct

SIGNED 'm\MM TITLE Prod. Engineer OATE =15-

(This space for Federal or State office use)

APPROVED BY TITLE DATE
CONDITIONS OF APPROVAL, IF ANY: -

*See Instructions on Reverse Side




Form 9-331
Dec. 1973

UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

Form Approved.
Budget Bureau No. 42-R1424

5. LEASE RIS <
Leonard‘Federal

thrwy 4l

SUNDRY NOTICES AND REPORTS ON WELLS

(Do not use this form for proposais to drill or to deepen or plug back to a different
reservoir, Use Form 9-331-C for such proposais.)

Z fhen

6. IF INDIAN, ALLOTTEE OR TRIBE

7. UNIT AGREEMENT NAME -

1]

[ K]
T
o L.'q m\ Lisg S0

1. oil -
Sen 3@ EL O other (to bewclzbodnverted to

8. FARM OR LEA$E NfAh_nE

4
aly

SIRTONY TR

2. NAME OF OPERATOR
Tenneco 0il Company

s tup s

9. WELL NO.

\
N ]
EIRYY PECINTIN
[ X

Lo

TE

K

3. ADDRESS OF OPERATOR
6800 Park Ten B]vd., Su1te 200 North

10. FIELD OR WILDCAT NAME ‘
South Leonard: “Queeén -

YN

i

2 A o e P ORAAGIATION CLEARLY. See space 17
below.)

AT SURFACE: 660' FSL & 1980' FWL

AT TOP PROD. INTERVAL:

AT TOTAL DEPTH:

11. SEC, T, R, M OR BLK AND SURVEY OR
AREA

Sec 14, T26S R37E : -";é."l:’

12. COUNTY OR PARISH| 13.] s*rA'T'E :
Lea County =3 New Mexico

16. CHECK APPROPRIATE BOX TO INDICATE NATURE OF NOTICE,
REPORT, OR OTHER DATA

REQ'IEST FOR APPROVAL TO:

TEST WATER SHUT-OFF [
FRACTURE TREAT
SHOOT OR ACIDIZE
REPAIR WELL

PULL OR ALTER CASING
MULTIPLE COMPLETE
CHANGE ZONES
ABANDON*

(other) Perf Penrose, Treat, & Convert to WIW

SUBSEQUENT REPORT QF:

F DO00000
(0 [

14 APINO.  T:-:-% = ~;:_.ti,

15. ELEVATIONS - (SHOW DF,_‘KDB AN D WD)

2990' G. L Coan T

1

N ITEY

(NOTE: Report results of multlple complehon or zone
change o’ Form 9-3300 - - . .- -

17. DESCRIBE PROPOSED OR COMPLETED OPERATIONS (Ciearly state all pertinent detan!s, and give pertment .dates,
including estimated date of starting any proposed work. if well is directionally drilled, grve subsurface Iocatlons and

measured and true vertical depths for all markers and zones pertinent to this work.)*

The Penrose will be perforated 3569-3604, acid and frac st1mu1ated and con—

verted to water injection.

o "i‘;"’ff‘;;'rf—. :
N '\JTA o of /‘”“:;'..‘
Subsurface Safety Valve: Manu. and Type __=

BYERTINE

7

18. | hereby certify that the foregoing is true and correct

SIGNED m M rme __Prod. Engineer pare S 6-15-79
"/ A * o T .
U (This space for Federal or State office use) - Tz EREEE K
APPROVED BY TITLE DATE .

CONDITIONS OF APPROVAL, IF ANY:

*See Instructions on Reverse Side
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Form 9-331
Dec. 1973

UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

Form Approved.

Budget Bureau No. 42-R1424

5. LEASE - :
Leonard Federa1 - T

S

SUNDRY NOTICES AND REPORTS ON WELLS

(Do not use this form for proposals to drill or to deepen or plug back to a different
reservoir. Use Form 9-331~C for such proposals.)

6. IF INDIAN, ALLOTTEE OR TRIBE NAME

7. UNIT AGREEMENT NAME -

1. oi (to be converted to
:::lall B §vae?1 O other WIW i

8. FARM OR LF_AS_E N'AME

2. NAME OF OPERATOR
Tenneco 0il Company

9. WELLNO. . =
13 -+ -

3. 'AggRE S OF OPERATOR .
0 Park Ten Blvd., Suite 200 North

4. EBBA”Bﬁ EF R;ELL OR ION CLEARLY. See space 17

Delo k. 1980° FSL & 660' FWL

AT TOP PROD. INTERVAL:
AT TOTAL DEPTH:

10. FIELD OR WILDCAT NAME.’
South Leonard Queen -

11. SEC., T, R, M., OR BLK. ANDSURVEY OR
AREA
Sec 14; I265 R37E

"12. COUNTY OR PARISH| 13.-STATE - -

Lea County :: - ‘New Mexico

16. CHECK APPROPRIATE BOX TO INDICATE NATURE OF NOTICE,
REPORT, OR OTHER DATA

REQUEST FOR APPROVAL TO: SUBSEQUENT REPORT OF:

TEST WATER SHUT-OFF [ Ol
FRACTURE TREAT O
SHOOT OR ACIDIZE OJ (]
REPAIR WELL O O
PULL OR ALTER CASING [ il
MULTIPLE COMPLETE D 1
CHANGE ZONES 0.

ABANDON®*

(other) Treat and cgvert to WIWD

14. APINO. =2

1,7

15. ELEVATIONS (SHOW DF "KDB, AN WD)
2992 G.L.: & 3003' K.B: ~

3 LI

>
<

'l-, )

(NOTE: Report resunsof multlple completlonor zone
change on Fom'r 9—330) e ;

17. DESCRIBE PROPOSED OR COMPLETED OPERATIONS (Clearly state all pertinent details, and give pertinent .dates,—

including estimated date of starting any proposed work. If well is directionally drilled, give subsurface Iocattons and
measured and true vertical depths for all markers and zones pertinent to this work.)* I . :

The Queen and Penrose perforations will be acid washed and converted to

water injection.

iToa
SRR S

~

Subsurface Safety Valve: Manu. and Type

18. | hereby certify that the foregoing is true and correct

SIGNED _IV(M/&

v

47/ TITLE Prod. Engineer DATE - 5 » S

A"

(This space tor Federal or State office use)

APPROVED BY TITLE

DATE

CONDITIONS OF APPROVAL, IF ANY:

*See Instructions on Reverse Side
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Form 9-331 Form Approved.

Dec. 1973 . Budget Bureau No. 42-81424
UNITED STATES TR
DEPARTMENT OF THE INTERIOR Leonard Brothers < -
GEOLOGICAL SURVEY 6. IFINDIAN, ALLOTTEE OR TRIBE NAME

RSN |

SUNDRY NOTICES AND REPORTS ON WELLS 7. UN'TAGREEMFNT NAME *. & -

(Do not use this form for proposals to drill or to deepen or plug back to 2 different

1

reservoir, Use Form 9-331~C for such proposals.) 8. FARM OR LEASE NAME : j.‘ ‘:

Lol = g [ (to be converted to Lo 2 2t R
well well other WIW ) 9. WELL NO. J '. ‘ :.‘.' z T : :

2. NAME OF OPERATOR & 2_1_ C -
Tenneco Qi1 Company 10. FIELD OR WILDCAT NAME c: -

3. %?055 ERA South Leonard Queen -~ :
%D Baﬁgffe”éci;’f-’ Suite 200 North 11 SEC, T, R, M., OR BLK. AND SURVEY OR

4. LOCATION OF WELL (REPORT L”“ TION CLEARLY. See space 17 AREA -3
below.) Sec ]4 TZGS R37E — :'
AT SURFACE: 2180"' FNL & 1980"' FWL 12. COUNTY OR PARISH| 13."STATE - :
AT TOP PROD. INTERVAL: Lea County =- =3 New Me’xico

AT TOTAL DEPTH:

16. CHECK APPROPRIATE BOX TO INDICATE NATURE OF NOTICE, < -
REPORT, OR OTHER DATA 15. ELEVATIONS (SHO DF, _KDB, AND WD)
2997' G.L- & 3008 - K.B.
REQUEST FOR APPRCVAL TO: SUBSEQUENT REPORT OF: — —
TEST WATER SHUT-OFF S
FRACTURE TREAT
SHOOT OR ACIDIZE
REPAIR WELL
PULL OR ALTER CASING
MULTIPLE COMPLETE
CHANGE ZONES
ABANDON*
(other) Treat and convert to WIY

14. API NO.

ot
opdy
'} l'l’

e 3 B -

' JAEREIN]

.

}

00

SRR

’ H!l/( ‘-’:

{NOTE: Report results of mu!tlplecompletuon or zone
change on Form 9—330) =i T

E‘
—-V
E
=
=
=
=
E
=
=
=
| =t
=
=
=
=
=
=
-
=
=
=

(0 | [ | [
OOoDo0o0o
AL g

RIS AT
.

M} [l‘(]!,\l‘ “[tl
ta

oot
Y penenmy

2 MU RN

17. DESCRIBE PROPOSED OR COMPLETED OPERATIONS (Clearly state all pertment detalls, and give pertinent. dates
including estimated date of starting any proposed work. If well is directionally drilled, give subsurface locahons and
measured and true vertical depths for all markers and zones pertinent to this work.)* - ©

bt 6

The perforations will be acid washed and then converted
well,

1y

C.J
) n”\' I
(‘*f- "

—l

O

=

AR RRTRERR RO RIRRRRI AN RRRI RANIFR RO

RINTRLN RS ITTIRO

It

E "(,l ’

Subsurface Safety Vaive: Manu. and Type

18. 1 hereby certify that the foregoing is true and correct -
SIGNED )ﬂaaﬁ > Hj/ _ tme Prod. Engineer  pae = 6215-79 -

- ¥ (This space for Federal or State office use)

APPROVED BY TITLE NATE .
CONDITIONS OF APPROVAL, IF ANY: R

]
(A AL LA SRR T A AR iy A L ERAE e AT AR TN T I RR TR A TRARA AR

2 Qan Inctructions on Reverse Side



Tenneco Oil
Exploration and Production
A Tenneco Company

Southwestern Division

6800 Park Ten Blvd. » Suite 200 Ncrth
Can Antonio, Texas 78213
(512) 734-8161

""-n-j"-;;‘j

O -.s‘..u—,.c:::.’hm
L COI‘msz\;RVATiON DIVIsSiop
SANTA Fg

United States Department of the Interior
Geological Survey

Conservation Division

414 W, Taylor

Hobbs, New Mexico 88240

Gentlemen:

Tenneco 0il Company requests renewal of the application to re-
enter Lecnard Brothers No. 14 which was previously approved June 28, 1977.
A sundry notice requesting the renewal and the original application are
attached. We respectfully request your approval of this application.

Thank you.
Sincerely yours,
Mark Jacoby
Senior Production Engineer
MJ/mb
Attachments

Exmgr TIL

LTOEP 111A 12/78



Form 9-331
Dec. 1973

UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

Form Approved.
«Budget Bureau No. 42-R1424

mo
N _(

LRSI TSI
IRTIE

NM 7951 -

SUNDRY NOTICES AND REPORTS ON WELLS

(Do not use this form for pro fposals to drill or to deepen o~ p'iig back to a different
reservoir. Use Form 9-331-C for sucii proposals.)

6. IFINDIAN, ALLOTTEE OR TRIBE NAME

7. UNIT AGREEMENT NAME : T

* 3/1" O & O PXA

other

ipimye
‘

8. FARM ORLEA§ENAME .
Leonard Brosz -

2. NAME OF OPERATOR
Tenneco 0il Exploration & Production

i IV

o

9, WELLNO. <7 2
14 =:C

Loy 1
IS ] EENIRY

3. ADDRESS OF OPERATOR San Antonio,
6800 Park Ten Blvd., Suite 200 N, Texas 78213

10. FIELD OR WILDCAT NAME:
South Leonard Quee

AH

Lis

2
2

4. LOCATION OF WELL (REPORT LOCATION CLEARLY. See space 17
below.)
AT SURFACE: 657' FNL & 1983' FEL, Unit B
AT TOP PROD. INTERVAL:
AT TOTAL DEPTH:

11. SEC T., R, M., OR'—BLK AND SURVEY OR

16. CHECK APPROPRIATE BOX TO INDICATE NATURE OF NOTICE,
REPORT, OR OTHER DATA

REQUEST FOR APPROVAL TO:

TEST WATER SHUT-OFF
FRACTURE TREAT
SHOOT OR ACIDIZE
REPAIR WELL

PULL OR ALTER CASING
MULTIPLE COMPLETE
CHANGE ZONES
ABANDON* ||
(other) Re-enter PXA & convert to WIW

SUBSEQUENT REPORT OF:

(]
0 o

Secr 14, T26S, _R37Es =

12. COUNTY OR PARISH 13, STATE *
Lea ‘ New Mex1co

14. APINO. = =

15. ELEVATIONS (SHOW DF, KDB, AND WD)

Ot

(NOTE: Report results of multuple completnon or zone
change on Fon-n 9—330) = -

17. DESCRIBE PROPOSED OR COMPLETED OPERATIONS (Clearly state all pertinent detaﬂs. and glve"pertment dates;
including estimated date of starting any proposed work. If well is directionally drilled, gwe subsurface locat:ons and

measured and true vertical depths for all markers and zones pertinent to this work.)*

Re-enter PXA well and drill out cement plugs to 3600C'.

at 3600',
to water injection.

Subsurface Safety Vaive: Manu. and Type

Casmg wﬂ] be set

perforated and stimulated in the Queen and Penrose, and converted

18. | hereby certify that.the foregoing is true and correct

SIGNED :772@ = ydd

mire 9r. Production Engeare

(This space for Federal or State office use) z

APPROVED BY TITLE

CONDITIONS OF APPROVAL, IF ANY:

DATE ___ -

*See Instructions on Reverse Side




DEN IV PO S §

’ / ) - I, ) D o LA ANK MLHVH,HA{IUN A’ND B‘V-KiAVLV N‘Vl.i”
j//x//‘ GEOLOC AL SURVEY " ‘ NM-7951
TC Ir INBIAN, AT T
! APPLICATION FOR PERMIT TO DRILL, DEEPEN, OR PLUG BACK HILOTTEE 08 TrIE Nhue
Ia. TYI'E OFr WORK - _
BRILL [ /&2, ;w’/ " DEEPEN (X} - PLUG BACK [J | % "7 #ovxemis wais
b. TIFPE OFr WXLL K
hy @e 0 e Sl R el B
27 NAMK OF OURKATOR o ’ l.eonard Bros.
__TENNECO OIL COMPANY 8 TWRL D
3. ADDRESS OF OFERATOR 14 .
1860 Lincoln St., Suite 1200, Denver, Cclorado 80295 107 VixLD AND FOOL. OB WILBCAT
4. ‘l‘x:cu-x;w or \r:u.\(RKwrt Jocation clearly and In accordance with nny State requireinents.®) lL.eonard Queen SOUth
surface oYY
T p |
. 657' FNL and 1983' FEL 1. BEC., 7, B M. OF BLE.
At propoaed prod. zove =y .
e A e Unit B Sec. 14, T26S, R37E
14. Dl\'nwc: IN MILKSB Ahu mutcim\ FROM NFEAREST TOWN OK IOST OFFICE® ‘12. COUNTY OR PARISH | 13. 8TaTe
- i See p01nt 1:. B’]& C of Surface Use Plen l.ea New 'exico
IO DISTANCE FHOM rhmuaun' . +a AU i 16. No. or ACLES IN LEASE 7. NO. OF ACHES ASSIGNED
mamensiiel o T O TaT o i S
(Also to nearest drlg unit loe, if any) 7 M _ - 2520 : ’ 40
18. DISTANCE  ¥ROM PROFOSED LOCATION®. T 19. ¥ROFOSED DEI'TH 20. ROTARY OR CARLE TOOLS
TO NERAREST' WELL, DRILLING, COMPLETED, ; AR
OR APPLIEIA FOR, ON THIS LEASE, FT. ;% - : ' = S 36001 Rotary
21. ELEVATIONS (Show whether DF, RT, G}EL_:\C) e . 22. AVFROX. DATE WOKE WILL START®
sl f‘(‘ AT -
3003.4" 6L A -
23. actua] PRO}.’OSED CASING AND CEMENTING PROGRAM
SIZE OoF ROLE SIZE OF CASING- WEIGHT PEIt FOOT SETTING DEFTH I QUANTITY OF CEMENT
hole 12-1/4" 8-5/8" 244 265" sacks circulated to surface
be run 7-7/8" £-1/2" _ | 15.5# 3600’ cement to surface in two stages

Has open hole before plugging from
History: This well was known before as the Leonard Federal #6 and was plugged and abandoned.
The following plugs were set: 5 sacks at surface; 10 sacks from 235' - 265'; 15 sacks from
1000"' - 1045'; 15 sacks from 2450' - 2495'; and 50 sacks from 3405' - 3450‘.

tle propose to drill out the cement plugs to + 3600' and test this well as follows:
1- The geologic name of this surface formation is the Ogallala Lime (Miocene).
&3- Formation Tops (Est1mateql

Salado +1155"  Salt

Yates ¥2524' Possible 071 or Gas Producer
7 Rivers ' +2850' Possible 0il or Gas Producer
Queen : +3395' 011 and Gas

Penrose +3495"' 011 and Gas

4- If productive, 5%" 0D, 15.5 # K-55 new casing will be run and cemented to surface in

two stages. Casinghead will be a weld on 8-5/8" head w/a 3000 psi rating.

5- Blowout preventors: Hydraulic, double ram, 10". One set of rams will be provided for

each size drill pipe in the hole. One set of blind rams at all times. Fill Yine will be
2", kill 1ine wll be 2", choke relief line will be 2" with variable choke. BOP's will

be installed, tested and in working order before drilling below second plug and shall

be maintained ready for use until drilling operations are completed. BOP's, drills, and
tests will be recorded in the drillers logs.

6- We will use; Drill bits, drill collars and drill pipe as needed to drill out plugs.

7- Auxiliary Equipment

. Kelly cock will be in use at all times.

. Stabbing valve to fi: drill pipe will be present on floor at all times.

. Mud monitoring will be visual.

Floats at bics.

Drill string safety valve (s) to fit all pipe in the drill string will be maintained

on the rig floor while drilling operations are in progress.

8- This well will be pump tested after recovery of any load oil or water. CNL-FDC-GR caliper
logs will be taken.

9- No abnormal pressures or temperatures are anticipated. See point #5 for blowout
prevention equipment.

10- The drilling of these plugs will take approximately two days. The gas is not dedicated
to any purchaser as of this date.

11- Your office( Telephone 505/393-3612) will be notified of spudding in sufficient time to
witness cementing operations. Immediate notice will be given on blowouts, fires, spills,
and accidents involving 1ife-threatening injuries or loss of 1ife. Prior approval will
be obtained before apprecwab]y changing drilling program or commenc1ng plugging operat1on

plug back work, casing repair work or corrective cement1ngm99erat1o

IN ABOYVE ACE DFSTRIPY IROFOSED FROGITAM proposal is to deepen or plug back, glve data on pre reductive zohe and proposcd gew productive
zone. 1If progosa) Is to drill or deepen directivtully, give pertinent data on subsurface Jocations and measured and true vertlcal deptus.  Give bluwout

m QAo oo

preventer program, if any
24.

(\ : - . - 77
scNED AA/ A/—__)"l//(/ l_@ 4 e Dlvj.rd}-?rodtcifen I43nag§r A =7 Z —_l
“‘—(TMB bp""ce for Fedrral or Stn(e omce ure) T T g AS /\,\ iz \! Y‘D‘ED‘ ) :
; : b i
regMsTNOL _ L APPROVAL DATK j! Ur“, Zj’ﬁ 1-}. DA

AL L N
TITLE — b pareind r\[ _l'g__';:____:_,l_._

APIROVED RY _ -
CONDITIONS OF AFPROVAL, 1P ANT ! ‘ _,']|\JJ[J|:>{|<|\,' SRR OR

B e e et i e = e



PR

" Budget Buresu No. 42-R388.4,

HUBBS OFFICE COPY | Anpiovl expire 133140,

o e 125.C
eb. a5 Lruges
(SUBMIT IN TRIPLICATE) Land Offcs
a LeaseNo. ... D228 .

TR e UNITED STATES

=) Y2y
I 9] AR S D DEPARTMENT OF THE INTERIOR

.1 b 40
av-1-9-1059- GEOLOGICAL. SURVEY RCRETITRE
: : 40 T
T. E. (:ODFR"Y ';’ ARG PeTOnR
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NOTICE OF INTENTION TO DRILL SUBSEQUENT REPORT OF WATER SHUT-OFF.

NOTICE OF INTENTION TO CHANGE PLANS SUBSEQUENT REPORT OF SHOOTING OR ACIDIZING. ... ......... R
NOTICE OF INTENTION TO TEST WATER SHUT-OFF SUBSEQUENT REPORT OF ALTERING CASING.

NOTICE OF INTENTION TO RE-DRIL° OR REPAIR WELL.....__.{ ..... SUBSEQUENT REPORT OF RE-DRILLI"'G OR REPAIR..

NOTICE OF INTENTION TO SHOOT OR ACIDIZE. SUBSEQUENT REPORT OF ABANDONMENT. -
NOTICE OF INTENT.ON TO PULL OR ALTER CASING SUPPLEMENTARY WELL HISTORY.

NOTICE OF INTENTION TO ABANDON WELL

{INDICATE ABOVE BY CHECK MARK NATURE OF REFORT, NOTICE, OR OTHER DATA)
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The elevation of the derrick floor above sea level is . 2.7 ft.
DETAILS OF WORK

(State names of and expected depths to'objective sands; show sizes, weights, and lengths of pro
ing points, and all other important propo-od work
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Lease or PERMIT TO PROSPECT -...B---

* 1 ¢ 1~ 3 UNITED S1ATES
DEPARTMENT OF THE INTERIOR ,
GEOLOGICAL SURVEY

| LOG OF OIL OR GAS WELL

LOCATE WELL CORRECTLY

Company ... IEQNARD OIL COMPANY ... Address .._P.Q._ Bem 708 - Raswell, New Mexico

Legsor or Tm§ ........................... Field ___leonard----e-e--- State ... New-Mexico ----
Leonard-Federal

Well No. ...6...__.. Sec. ... T. .2 .3ZE Meridiau ..... N P Me . County ... Lea ...

Location .._660. ft. {N ;of 1. Line and 1920ft. W. JI of .E_..Line of ... Se@w-Beeoereaemmee I::l}e\'kﬂath}l _____ 3.(.).1 C))O'

The information given herewith is a complete and correct record of the well and all work done thercon
so far as can be determined from all available records.

Signed PN N e T e

Date -November-24y--4558 cmooreoeeeeeee TitleTimethy--T.-- rd,-See!y-Treas.
The summary on this page is for the condition of the well at above date. '

Commenced drilling ... iy e A, , 19..58 Finished drilling ..._._.._. g Ty D SO, , 19.52.

OIL OR GAS SANDS OR ZONES
(Denote gas by @) -

No. 1, from NONE ___________.__ 1+ N No. 4, £EOT e 1 QP
No. 2, from . 17 Y No. 5, from _...... to - -
No. 3, from S 7o S No. 6, from _ .- to

IMPORTANT WATER SANDS
No. 1, from .20 <o L i1 SE— No. 3, from ... t0 .. e
No.2,from oo 17 SO No.4,from ... 70 S

CASING RECORD

cze { et | Threadsper Maz.-(;— Amount | Kindof shoe | Cut and puiled frotm Fm:jmmec;o_ | Purpone

) CQ\*T - R TE :
cs;ilrfz Wher@det ‘3&% er sacks of cement l Method used Mud grisvity Amount of mud used
8-5/8.|- B D PRS- Koo menemmannneenas !--H&?cl tburton--
.............. . ‘ N
___________________________ !
PLUGS AND ADAPTERS
Heaving plug—Material ... Length . Depthset oo S
Adapters—Material .. Sz e
SHOOTING RECORD
Size } Shell used 3 Explosive used ‘ Quantity Date Depth shot Depth cleaned out
! i T
] ! !
"""" l
TOOLS USED
Rotary tools were used from ..___. g fect to T feet, and from ... feet t0 oocoee . feet
Cable toole were used from ... feet to oo feet, and from ... feet 10 woeeneaonn feet
DATES
SRR §1 SN Put to produecing ..o , 19 .
The production for the first 24 hours was - Hore barrels of,!hlid of which .._.. .9 was oil; ___ .__. e
emulsion; . O walter; and o Co sediment. Gravity, °Bé. o .

I gas well, cu ftoper 24 hours .. .~ Gallons gasoline per 1,000 cu. ft. of gas - ...



EMPLOYEES

v.Re Rodwdek , Driller . C.B.izgs o, Driller
LM, Briece .. , Driller e , Driller
FORMATION RECORD
FROM— TO— TOTAL FEET FORMATION
0 1€0 160 Sand ¢ caleche TOPS:
160 265 105 Red Bed T/Russler 9521
265 370 105 Anhy T/ Salt 1110
370 707 337 Anhy : Base/Salt 24501
707 8% 183 Red bed & anhy T/Yates 2600
890 1065 175 Anhy T/Queen - " 3390!
1065 1296 231 Anhy
1296 1645 349 Anhy
1645 1955 310 Anhy
1955 2190 235 Anhy
2190 2435 245 Anhy
2435 2543 108 Anhy
2543 2606 63 Anhy
2606 2726 120 Anhy & gyp
2726 2890 164 Anhy & gyp
2890 3075 185 ‘Anhy & Lime
3075 3136 Al Sandy lime & anhy
3136 3274, 138 Anhy & 1lime
327, 3365 AN Lime % anhy
3365 3392 27 Lime
3392 34 42 Lime
3434 3453 19 1D
16—430944
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