THE APPLICATION OF PETROLEUM ENERGY;-INC.
FOR A SALT WATER DISPOSAL WELL.

ADMINISTRATIVE ORDER
OF THE OIL CONSERVATION DIVISIO

Under the provisions of Rule 701(B), Petroleum Energy, Inc.
made application to the New Mexico Oil Conservation Division on
September 29, 1982, for permission to complete for salt water
disposal its Barbara Kay Well No. 3 located in Unit B of Section

19, Township 27 North, Range 19 West, NMPM, San Juan County, New
Mexico.

The Division Director finds:

(1) That application'has been duly filed under the
provisions of Rule 701(B) of the Division Rules and Regulations;

(2) That satisfactory information has been provided that

all offset operators and surface owners have been duly notified;
and

(3) That the applicant has presented satisfactory evidence
that all requirements prescribed in Rule 701 will be met.

(4) That no objections have been received within the
waiting period prescribed by said rule.

IT IS THEREFORE ORDERED:

That the applicant herein, Petroleum Energy, Inc. is hereby
authorized to complete its Barbara Kay Well No. 3, located in
Unit B of Section 19, Township 27 North, Range 19 West, NMPM,
San Juan County, New Mexico, in such a manner as to permit the
injection of salt water for disposal purposes into the Barker
Creek-Penn formation at approximately 5882 feet to approximately
5016 feet through 2 3/8 inch plastic lined tubing set in a
packer located at approximately 5850 feet.

IT IS FURTHER ORDERED:

That the operator shall take all steps necessary to ensure
that the injected water enters only the proposed injection
interval and is not permitted to escape to other formations or
onto the surface.

That the casing-tubing annulus shall be loaded with an
inert fluid and equipped with a pressure gauge at the surface or
left open to the atmosphere to facilitate detection of leakage
in the casing, tubing, or packer.

That the injection well or system shall be equipped with a
pressure limiting device which will limit the wellhead pressure
on the injection well to no more than 1175 psi.

That the Director of the Division may authorize an increase
in injection pressure upon a proper showing by the operator of
said well that such higher pressure will not result in migration
of the injected fluid from the Barker Creek-Penn formation.




That the operator shall notify the supervisor of the Aztec
district office of the Division of ~the date and time of the
installation of disposal equipment so that the same may be
inspected.

That the operator shall immediately notify the supervisor
of the Division's Aztec district office of the failure of the
tubing, casing, or packer, in said well or the leakage of water
from or around said well and shall take such steps as may be
timely and necessary to correct such failure or leakage.

PROVIDED FURTHER, That jurisdiction of this cause is hereby
retained by the Division for such further order or orders as may
seem necessary or convenient for the prevention of waste and/or
protection of correlative rights; upon failure of applicant to
comply with any requirement of this order after notice and
hearing, the Division may terminate the authority hereby granted
in the interest of conservation. That applicant shall submit
monthly reports of the disposal operations in accordance with
Rule 706 and 1120 of the Division Rules and Regulations.

Approved at Santa Fe, New Mexico, on this 15th day of
November, 1982.

STATE OF NEW MEXICO
L CONSERVATION DIVISION

S EAL




STATE OF NEW MEXICO OIL CONSERVATION DIVISION . FORM C-108

ENERGY AND MINERALS DCPARTHENT ROST OHHICE BOX 2Uni Revised 7-1-81

APPLICATION FOR AUTHORIZATION 7O INJECT

I.

II.

111,

1v.

VII.

*VIII.

XII.

XIII.

XIV.

BTATE LAND OFFICE B DiNG
SANTA FE MEW MEXILO 87501
-

Purpose: E]Secondnry Recovery [:]Prensute Maintenanee
Application qualifies for administrative approval? [X]yes

Operator: PETROLEUM ENERGY, INC.
Aodress: P.0O. BOX 2121 DURANGO, COLORADO 81301

Contact party: MR. JAY D. MAGNESS Phone:

Well data: Complete the data required on the reverse side of this form fo;n;\,ﬁ/wéll
proposed for injection. Additional sheets may be attached if necessary.

Is this an expansion of an existing project? [] ves Dgno
If ves, give the Division order number authorizinyg the project

Attach a map that identifies all wells and leases within two miles of any proposed
injection well with a one-half mile radius circle drawn around each proposed injection
well. This circle identifies the well's area of review.

Attach a tabulation of data on all wells of public record within the area of review which
penetrate the proposed injection zone. Such data shall include a description of each
well's type, construction, date drilled, location, depth, record of completion, and

a schematic of any plugged well illustrating all plugging detail.

Attach data on the proposed operation, including:

1. Proposed average and maximum daily rate and volume of fluids to be injected;

2. Whether the system is open or closed;

3. Proposed average and maximum injection pressure;

4. Sources and an appropriate analysis of injection fluid and compatibility with
the receiving formation if other than reinjected produced water; and

S. If injection is for disposal purposes into a zone not productive of o1l or gas
at or within one mile of the proposed well, attach a chemical analveis of
the disposal zone formation water (may be measured or inferred from existing
literature, studies, nearby wells, etc.).

Attach appropriate geological data on the injection zone including appropriate lithologic
detail, geological name, thickness,-and depth. Give the geologic name, and depth to
bottom of all underground sources of drinking water (aquifers containing waters with
total dissolved solids concentrations of 10,000 mg/l or less) overlying the proposed
injection zone as well as any such source known to be immediately underlying the
injection interval.

Describe the propbsed stimulation program, if any.

Attach appropriate logging and test data on the well. (If well logs have been filed
with the Division they need not be resubmitted.)

Attach a chemical analysis of fresh water from two or more fresh water wells (if
available and producing) within one mile of any injection or disposal well showing
location of wells and dates samples were taken.

Applicants for disposal wells must make an affirmative statement that they have
examined available geologic and engineering data and find no evidence of open faults
or any other hydrologic connection between the disposal zone and any underground
source of drinking water. ’

Applicants must complete the "Proof of Notice" section on the reverse side of this form.

See Affidavit of Publication, Affidavit of Mailing, both attached hereto and
Certification jincorporated herein by reference. | .

See letter dated Sept. 15, 1982, from Navajo Nation Operating Agreement, attached to
1 hereby certify that the information submitted with this application is true and correct

to the best of my knowledge and belief. application.

Name: TitleAgent for FETRCLEUM ENERGY, INC.

N\ ST —
Signature: A/bW Date: SEPTEMBER 23, 1982
v e

« If the information required under Sections VI, VIII, X, and XI above has been previously
submitted, it need not be duplicated and resubmitted. "Please show the date and circumstance
of the earlier submittal.
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AFFIDAVIT OF PUBLICATION

No. _12081
STATE OF NEW MEXICO,
County of San Juan:
Deborgh inllex being duly

sworn, says: That he is the Sec., to tre P-Mligher of

THe FarMInGTON DaiLy TiMes, a daily newspaper of general circulation

published in English at Farmington, said county and state, and that the

hereto attached Lezal liptice

was published in a regular and entire issue of the said FARMINGTON DAILY

Times, a daily newspaper duly qualified for the purpose within the
meaning of Chapter 167 of the 1937 Session Laws of the State of New

Mexico for _Q‘_'ﬁ_ L()/Sén/lKJ (daysé (wéc(s{ on the same day as

follows:

VR
First Publication __S3a+urdav, September 20, 1982

Second Publication

Third Publication

Fourth Publication

and that payment therefor in the amount of § 9. 5;"1

has been made.

Subscribed and sworn to before me this

day

~ 4 Aea- 21
of prp e eY 157

NOTARY PUBLIC, SAN JUAN COUNTY, NEW szi%

My Commission expires: 10/20/84

CHpy of Publication

1




APPLICATION FOR AUTHCRITY TC INJECT
PETROLEUM ENERGY, INC.
BARBARA KAY-3 WELL
AFFIDAVIT OF MAILING

STATE OF COLORADO
COUNTY CF LA PLATA

Larry L. Sweringen, being of lawful age and being first duly
sworn upon cath, depcses and says, that he perscnally deposited
in the United States Mail, Return Receipt Requested, a true ccpy
of the within Application for Authorization tc Inject, addressed
tc eachof the following persons at their last kncwn addresses
shown pelow:

State of New Mexicc 0il Conservaticn Division
P. O. Box 2088
Santa Fe, New Mexicc 87501

Mr. Frank Chavez

Cil and Gas Ccnservation
1000 Rio Erazcs Road
Aztec, New Mexico 87401

The Navajc Tribe cf Imdians
Minerals Department

P. O. Box 146

Window Rock, Arizona 86515

cn the 27th day of Septemeber, 1982 /7 /2 /

S (// / .
e T S Pee—gZ
“—Earry L/Z Swerihgen 7

Subscribed and sworn kefore me this 27th day of September, 1982.

SF,

/L~ -

A ’
My commission expires: . J\(/, s (~, /
J

{7t il ).
Notary Public | .

g
L,//)'(J./_,/;‘ l’::: [/:q’ /
Address

/)
{1y

o
i e ad i ( (WIRII e 1=
City and State




THE NAVAJO NATION

WINDOW ROCK. NAVAJO NATION (ARIZONA) B6515

PETER MACDONALD
CHAIRMAN, NAVAJO TRIBAL COUNCIL
15 September 1982
FRANK E. PAUL

VICE CHAIRMAN, NAYAJO TRIBAL COUNCIL

Mr. Jay D. Magness
Petroleum Energy, Inc.
P. 0. Box 2121
Durango, CO 81301

SUBJECT: Operating Committee Meeting W/Petroleum Energy, Inc.
Dear Mr. Magness:

A meeting of the Operating Committee was held in the
office of the Minerals Department at Window Rock, Arizona on
September 15, 1982. The Operating Committee reviewed recommenda-
tions and proposals of Petroleum Energy, Inc. and by this letter
directs the Petroleum Energy, Inc. to proceed in an expeditious
manner to do the following:

1) Recomplete Well 1-20 as a Barker Creek o0il well and as a
Mississippian gas and oil well. The Committee approves
an exception to the well location requirements and of non-
standard locations for the Mississippian gas wells 1-20 and
Barbara Kay-1.

2) Subject to any other necessary approvals, approval is granted
for 320 acre spacing for the S/2 of Section 20, T27N, R19W,
N.M.P.M., San Juan County, New Mexico, with the Barker Creek
and Mississippian productions from Well 1-20 and Barbara
Kay-1 well allocated to the S/2 of Section 20.

3) Petroleum Energy, Inc. shall test oil and gas production rates
from the Barker Creek and Mississippian formations to deter-
mine a reasonable basis for allocating the commingled production
to the respective formations.

4) A ninety (90) day extension of time to dispose of salt water
produced from existing Petroleum Fnergv, Inc. wells into the
existing suriace pits is granted. subject to the approval of
Minerals Management Services.

5) Petroleum Energy, Inc. shall file an application for conversion
of the Barbara Kay-3 well into a salt water disposal well
with all appropriate agencies for their consideration and
approval.

6) Petroleum Energy, Inc. will file an application for pipeline
rights-of-way and gathering system from Well 1-20 to the



Ltr. to J.D.Magness ref. Opg. Com. Mtg. w/PEI
Page Two

Barbara Kay-3 well and from Section 6, as shown on the
attached plat and shall secure all necessary approvals of
rights-of-way across the Operating Agreement Service Area
Lands for the water disposal pressure maintenance and low
pressure gas collection pipeline system. Petroleum Energy,
Inc. shall follow all normal and usual rightszo6f-way
acquisition procedures.

If you have any questions, please advise.

Sincerely,

OPERATING COMMITTEE

o

Al Herderson, Chairman

7 /

’ / .
’ /
N ! i /g

\ P

Kﬁaled'rerfepa Member

- . ]
\\ FE N o

Ram Das, Member

PETROLEUM<E§§j§;>\

JayiD/ Magness, Egent




- PETROLEUM ENERGY, INC.
APPLICATION FOR AUTHORIZATION TO USE BARBARA KAY-3
WELL AS A WATER DISPOSAL WELL

1. OPERATOK:

PETROLEUM ENERGY, INC.

P.0. BOX 2121

DURANGO, COLCRADC 81301

CONTACT PARTY: Jay D. Magness TELEPHONE: (303)-259-3232

2. SUMMARY CF WATER DISPOSAL PLAN:

(A) PETROLEUM ENERGY, INC., proposes to install a closed
salt water disposal system that will service the
Operating Agreement Lands, Navajo Lease NOO-C-14-20-4157
and Navajo Lease NOO-C-14-20-4158. The system will
ccnsist cf the fcllowing elements:

(1) Holding tanks near the well head for tempcrary
storage and measurement.

(2) A pressurized pipeline system tc ccnvey the salt
water from the tanks to the disposal well.

(3) A holding tank at the disposal well tc temporarily
hold the water for injection.

(4) An injecticn well located on the Navajo Business
Lease Site at Well Barbara Kay-3.

(B) The proposed locaticn of the elements of the disposal
system are set forth on the map attached hereto as
Exhibit- "A".

(C) The system will consist of a pipeline frecm Well 1-5
(fFarthest Scuth well) tc Well Barkara Kay-3. The
Barbara Kay-3 well will be recompletea as a dispcsal
well. The Barker Creek Zcne of the Barbara Kay-3 well
will be used for disposal purposes beceuse it contains
water of such pcer guzlity “hat tnere 1s nc practical
use fcr it. The Earbara Kay-3 well is cown aip from
the prcducing Barker Creek cil zone and the injection
of the water shculd assist in maximizing prcduction by
pressure maintenance from the Barker Creek o0il wells.

3. DISPOSAL WELL DATA:

(A) Navajo - Petroleum Energy, Inc., Operating Agreement
formerly within Navajo Lease NOO-C-14-20-2976. A copy
cf the original Completion Report is attached heretc as
Exhibit "B".

page 1



(B)
(C)

(D)

(E)

(F)

4. INJECTION

Well Number: Barbara Kay-3

Well Location: 990! from North line and 2225' from
East line, Section 19, T27N, R19W, County of San Juan,
State of New Mexico.

Casing String:

(1) Casing String 2/3%58% ouatlity Casing will be set
at total depth (est. 6299') with 300 sacks of
50/50 Pos. cement. Temperature survey or bond log
will be used to determine cement top.

Tuvbing tc be used:

(1) Size: 2 3/8*

(2) Lining material: Plastic lined

(3) Setting depth: 5832 will be the Packer

(4) Ccrrosion inhibitor fluid to be placed in the tubing
casing annulus: Corrosion inhibitor fluid will be
placed in the tubing-casing annulus.

Packer:

(1) Name: Barker

(2) Model: R-3 Production Packer
(3) Setting Depth: 5850
INFORMATION :

()
(B)
()

(D)
(E)
(F)

Name of injection fcrmation: Barker Creek

Field or pool name: Beautiful Mountain-Barker Creek
Injection Interval: 5882' tc 53916

Perforated or open hole: Perforated 2 shots per foct
Original .purpcse of well: Cil Well

Depths of any cther perforated intervals: None

Depth tc and name of next higher and next lower oil or gas
zone in the area of the well: Next higher oil or gas zcne
is the Organ Rcck gas zone at a depth of 3847' (top).

Next lower oil or gas zone is the Mississippian gas zche
located apprcximately a* 6168' (tcp).

5. DATA ON PROPOSED NEW LOCATICN:

(a)

(B)
(C)

Propcsed average and maximum daily rate and vclume of
fluids to be injected are as follows:

Daily Average: 200 BWPL
Maximum Rate: 500 EWPD

The system will ke a closed system.
The proposed average and maximum injection pressures are
as follows:

Averege: 1000
Maximum: 2000



(D) The sources and analysis of the injection fluid and
compatikility with the receiving formatiom are as
follows:

(1) The initial sources of injecticn fluid are as
follows:

Leases:

NOO-C-14-20-4157: Navajo 1-5

2035' from the West line and 1650' frcm the Ncrth
line of Section 5, T26N, R19W, N.M.P.M., San Juan
County, New Mexicoc.

NOC—C-14-20-4158: Navajo 1-32

660' from the South line and 2150' from the East
line of Section 32, T27N, RI19W, N.M.P.M., San Juan
County, New Mexico.

Navajo.2-32

1050' from the North line and 1610' from the East
line of Section 32, T27N, R19W, N.M.P.M., San Juan
County, New Mexico.

Ogerating Agreement:

Navajo 2-29
1980' from the North line and 660'from the East line
of Section 29, T27N, R19W, N.M.P.M., San Juan County,
New Mexico.

Navajc 3-2%

2230' from the South line and 1780' from the East line
cf Section 29, T27N, RI19W, N.M.P.M., San Juan County,
New Mexico.

Navajo 1-20
1190' fron the South line and 2510' frem the East line

of Secticn 20, T27N, R1SW, N.M.P.M., San Juan County,
New Mexico.

59

water analysis report forms fcr the above wells are
attached hereto as Exhibits “c", “b", “E", "F", "G"
and "H" respectively.

(3) An analysis will be made of the water from the Barker
Creek zone of Disposal Well Barbara Kay-3 as socn as
the Barker Creek zone is recpened. It is anticipated
that the quality of the Barker Creek water in the
disposal well will be similar tc the quality of the
water in the source wells, all being cof such poor
quality as tec eliminate any practical use thereof.

page 3



10.

PROPCSED STIMULATION PROGRAM:

To be determined after Barker Creek zone is recpened.

GEOLOGICAL DATA ON INJECTION ZONE:

(A) Geological name: Lower Barker Creek Zone; Paradox
formation, Pennsylvaninan Age

(B) Thickness: Overall 34': effective 20!
(C) Depth: 5846' tc 5930': effective 5882' tc 5886

and 5900' to 5916

GEOLOGICAL DATA ON UNDERGROUND LCRINKING WATER:

() Undergrcund sources of drinking water overlying the prcposed
injection zcnes:
Geological name and Depth tc bcttom:

Entrada 1546' to 1592
DeChelly 3205' to 3307'

(B) Sources immediately underlying injection zcne: None

(C) Nec known fresh water wells, springs or reservoirs are located
within one mile of the injecticn cr disposal well. A chemical
analysis of fresh water from one producing fresh water well
and one fresh water reservcir, both located within two miles
of the injection or disposal well are attached hereto as
Exhibits "I" and "J". :

(D) Applicant states that he has examined available geological
and engineering data and has found no evidence cof open faults
or any other hydrological connection between the dispocsal zone
and any underground source cf drinking water.

MONITORING SYSTEM AND SHUT-IN MEASURES:

(A) Monitoring System: The system will consist of a pressure
gauge at the well-head that will show any change of pressure
in the *uking-casing annulus.

(B) Shut-in Measures: If it becomes necessary to shut-in the
disposal system, the following measures will be taken:

(1) Shut down injection pumps.
(2) Check tanks to see if adequate storage space is available.
(3) Shut down wells if storage is not available.

SCHEMATIC DIAGRAM OF BARBARA KAY-3 WELL: Attached hereto as Exhibit “"K".

page 4



11. CERTIFICATION:

I hereby certify that the informaticn submitted with this
application is true and correct to the best of my knowledge
and belief.

TITLE: Agent for PETROLEUM ENERGY, INC.

Signature: \
Date: August 1230,\ 1982 U ~
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I xawr or orizazon _ ] - Barl;ara Kay .ﬂ‘_.:”_'
: Northwest Pipeline Corporation ’ : T owEiL %6, .-+
&. APDRERZS OFY OFLRATOR .. - . : 3 ‘! - -
P.0. Box 90 =~ Farmington, New Mexico B7401 - 30. yixio .xn‘rosox-.__n:ﬂ@c_{l -
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At surtace 990' FNL and 2225 FEL . . . 11. BIC. T A 3i.. O BLOCK AXD SCETIY
.- . OF ARE:
At top prod. interval reported below . - _ . N
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14. PIENIT KO, - DATL ISSLED 12. COUNTY OR 33. ETATX
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' 11-13275 PaA :

9. PATX ErILDPDIV l 16. DATZ T.o. RIACEED | 17. DATL coMri. (Ready to prod.) 1 15. CLETATIONS (DT, KR, BT, C2, ITC.)” | 19. ILEY. CASINCBEAD

10-19-75 5762 GR :
‘. TOTAL DEYTR, MD & TV Z1. YLUG, BACK T, MD & TV 22 aF¥ MULTIPLE COMPL,, 23. INTERVALS ROTARY TOOLS CABLE TOOLE
BOW MAXNY® R 4‘ DRILLED BY
6299" — > | an |
‘A. PRODUCIXC IXILR¥AL(E), Or TH1IS COMFLITION—TUP, BOTTOM, KAMK (MD AND IVD)"~ - "23. WAS DIRECTIONAL

ETEYEY MADT

: =T 1 No

‘8. TYPL XYLYCTRIC AND OTBEX LOCE RUK = 27. WAS WELL CORXD
" -pil, Sonic-Gamma Rav Caliper and Demsity ) Yes
S. CASING RECOED (Rceport? all strinpe sct 1n well)
CamINC SIII WELICHT, LB./F3. DLrIE SCT (MD) HOLL SI1ZL CEMENTING RECORD AMODNT PTILYD
13 3/8" 48 156’ 17 1/4™ 140 sks.
8 5/8" 24 1379’ 12 1/4" 625 sks.
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. 24-HOCR RATE L .. .
— | | =t i

34. DISroSITIOX OF 0as (Bold, weed Jor Juel, venited, €ic.)

| TIET WITXISSED BY

33. 1I2T O ATTACBMERTE
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- Production Engineer 7 '5/20/76
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EXHIBIT "C"

D™ —ast-2:4
@ DOWELL pivisioN oF THE DOW CHEMICAL COMPARY
' DENVER REGION

LABDRATORY LOCATION

APl WATER ANALYSIS REPORT FORM

CASPER LAD NOD.
Company - | sample No. Date Szmpled <
4 Perroleum Energy- | 58456
Field } Legal Description Connty or Parizh State ] -
: - San Juan N, Mex] .
Lease or Unit Well 1.5 Depth Formsation Water, B/D T
P-'Iype of Wster (Prodnced, Sapply, ete) Sempling Point Sampled By
DISSOLVED SOLIDS OTHER PROPERTIES -
CATIONS mg/l e/l pE 5.8
‘Sofinm, Na (eale) 03227 21820 Specific Gravity, .60/60 F. 1.086_
Caldum, Ca _lg_QQ_O_ __950_ Resistivity (ochm-meters) ___F.
Megpesinm, Mg 0 . :
Barium, Ba
: WATER PATTERNS —ms/l
ANIONS -
Chioride, O 130000 _ 3640.0 STANDARD
Sulfate, SOs 1000 200 jor 2O 10 o 10 20
Tis [ X TTiapaivIjitid
Carbonate' CO, Ai()() 120 IR} Tiitjnail
Bicarbonate, HCO: . Copihtth e e H
s H T H H
Fe [RSB2ERNERAEEE! sprgdesrybeyeeiney 111889093333}

Total Dissolved Solids (eale) ..
217727 .

Yron, Fe (total) __430_0_

Sulhde, 23 HaS

REMARKS & RECO}JMEND_AT.IONS:
carbonate 4depos1irlion;

Calculations indicate a tendency towar
however, no calcium sulfare deposition 1

'F:XHIEIT uCn

ews  March 16, 19825 -
‘CL 10325-5 7 -

LOGARITHMIC

d calcium
s indicared.




EXHIBIT "D*

D"l ~e31-2-4
‘ : DO AELL pivisioN OF THE DOW CHEMICAL COMPANY

DENVER REGION

LAPORAYTDNY LOCATION

- CASPER -

‘ APl WATER ANALYSIS REPORT FORM

March 26,

,r."-

et

o827

Coxpany . . | Bample No.
Petroleum Energy - | 58456 . : :
I Fad - Legal Description -. County or Parish _ | State - - © N
) San Juan N. Mex)
Lease or Unit Well Depth Formation Water, B/D "
1-32 7 -
Type of Wster (Produced, Supply, ete) Semplicg Point Szmpled By
DISSOLVED SOLIDS OTHER PROFPERTIES
CATIONS mg/l e/l pH 5.2
Sodium, Na (cale) 55102 2424 .5 Specific Gravity, 60/60 F. _1_QRL_
Caldiom, Ca 18000 900.0 Resisiivity (chm-meters)____F.
Mapgnesiom, Mg __lZQQ _____9_6___0
Barinm, Ba
- WATER PATTERNS — ms/l
ANIONS
Crloride, Cl 12000 _3360.0 STANDARD
Suliste, SO 625 ___ 12 5 N 20 10 o 10 .20
d Q_ Ly R e R R R R AN RS SR SR N IR R AR R R AR ER SN R IR RN 1
Carbonate, COs
3000 48 0 CorHHH T

Bicarbonate, HCOs

Total Dissolved Solids (eale) _ ., __._ .

181727
500

Iron, Fe (total) A
Sulhde, as HaS

REMARKS & RECOXMENDATIONS: Calcularions indicare a tendency roward calcium

carbonate deposition; howeve

Ir,

EXHIBIT "D*"

no calcium sulfate depositrion 1is indicared.



wLoaBlod.A . O — )
o QD@’ DOWELL pivisioN OF THE DOW CHEMICAL COMPANY . _°

EXHIBIT "E":

-
po

v =
A

st
-

_ 'DENVER REGION : _ - - N S
cavnsroiy Locarion APl WATER ANALYSIS REPORT FORM . =w March-16,71982":;
CASPER - ‘ asms. CL 10325:-37:7- 0
- - T2
Company - . { Sumple No. Date Sampled
: Petroleum Energy- ‘| 58456 - 2N
Field . Legal Description County or Parish | State - | = _
- : - San Juan | N, Mex| -
Lease or Unit - Well ] Depth Formation T water, B/D - m
2-32 - h
Type of Water (Prodoced, Sopply, elc) Sempling Point Sampled By ,
!

DISSOLVED SOLIDS

CATIONS 253 1158
Sodinm, N2 (calc) . -
Caldum, Ca 1900 95.0
Magnesiom, Mg 510 40 8
Barinm, Ba

ANIONS

Chloride, Cl 36000 1008 0
Sulfste, SO 5000 100 0
Zarbonate, COs 0.

Bicarbonate, HCOs

T'otal Dissolved Solids (

lron, Fe (total)
Snlfide, as HaS

REMATKS & RECOMMEN
czrbonate deposition; however,

ak) . .
61215

150 °

- Specdific Gravity, 60/60 F.

DATIONS: Calculations indicat
i T3 no calcium sulfate deposition is indicarec.

FYHTRTT "E"

OTHER PROFERTIES

o
Ol
~
N

pH

Resistivity (chm-meters)_ T,

WATER PATTERNS — ms/l

STAKDARD

1 RIS RINNARTOITE o
£ 8 = © 8§ 8

e a tendency toward calcium




- ) EXHIBIT "F*

D.-L—C‘I—J—A : - .
@ DOWELL ni1visioN OF THE DOW CHEMICAL COMPANY . - ==u-.

‘
e - e

, _ " DENVER REGION e T iaae ]
LasomaTORy LOCATION APl WATER ANALYSIS REPORT FORM - ea _Mar b, }?8 £ J
CASPER . _ o ‘sowe, CL 10325 %

Company ) * . | Sample No. Date Sampled
. Petroleum Energy. 58456 . ad O
) Field Legal Descxiption County or Parish | State .| . At
- ) San Juan N, Me : .

Lease or Unit Well . Depth Formzation - “Water, B/D

2-29 | Barker Ck. .

Type of Water (Produced, Supply, ete.) Sszmpling Point Sampled By ‘
DISSOLVED SOLIDS ) OTHER PROPERTIES !
CATIONS mgl e/l pH 6.4 i
Sodiom, Na (cale) 31095 1368.2 Specific Gravity, 60/60 F. _'L_'U_D__ '

- ) 37200 160.2 . sstivity (ohm- ¥
Calcium, Ca __52;0_ __T_ Resistivity (chm-meters) .
Magnesium, Mg ~ 3.2
Bariom, Ba —_—
WATER PATTERNS —ms/l .
ANIONS ?
Chloride, C 54000 1512.0 STANDA
i:u,:u'io‘co 2500 20.0 Kors 120(1‘. nn'oun nuouh nnwuu el
rbona 'S ___’Q—
Bicarbonate, HCOs _6aDD Q96 coHHHH R HHHHH e
wolHHHHHH R HH TS0,
Fs [Ss28518310358333581 ysedreealnese ]l!‘l 19%% lll]_l‘ﬁ
LOGARITHMIC o
Totsl Dissolved Solids (calc) - Ne T :
- -—912—3'—5—' Co H 15 [ RHHCO,
) . ]
Iron, Fe (total) 150. . M
Sulfide, as B:S - eyl

r.g FpE e 8" '-

REMARKS&RECOMMENDATIONS: CalCUlationS indicate a tendency toward calcium

carbonate deposition; however, mo calcium sulfate deposirtion is indicared.

iselman/ml

. G. Lawson
D15 - Denver Regional Office
Sales - Casper Office File
Tulsa - T. Niles



EXH1IBIT "G"

DWL —~a31-2-4A -
- g @ DO A ELL pivisioN OF THE DOW CHEMICAL COMPANY .- i _ |

TS T
S o DENVER REGION o . T A o
tasomstony tocaron APl WATER ANALYSIS REPORT FORM eam “March 1671982 =
CASPER -  eme SCLT103252%F
Cowmpany . . | sample No. %
Petroleum Energy -1 58456
Field - Legal Dencription - County or Parish _ Ry I
. ’ : : L San Juan {-N. Mex] -
Lease or Dnit Well - Depth Formation Water, B/D -
. 3-29 -
Type of Water (Prococed, Supply, ete) Sampling Point ’ Sempled By

DISSOLVED SOLIDS OTHER PROPEZRTIES

CATIONS mp/l e/l pE 6.6
S, Na (cade) 29145  1282.4 Spocific Grasity, 60/60 F- 1.057
Cald Ca 3200. 160.0 Resistivity {(chm-meters) ¥,

= — 780 ___62.4 |
A agnesum, Mg = i -
Bariom, Ba

WATER PATTEENS — ms/l

ANIONS .
Sulfate, SO« 2200 20 ko n.;?xxz ”“IO‘“I nnou.x nnmnn nsﬁxn c1
Carbonate, COs 0

Bicarbonate, HCOs __BOQ ___12.8

Total Dissolved Sobids (calc) .
87925 .. _

500

Iron, Fe (total)
Sculfide, 28 HaS =

REMARKS & PECOMMENDATIONS: Calculations indicate a tendency toward calcium
carbonate deposirion; however, mo calcium sulfare deposition is indicared.

EXHIBIT "G"
- WELL 3-29



EXHIEIT -"B-1"

o~ -
MSOOWEDL l_DOW.:.LL DIVISION OF DOW CHEMICAL U.S. A

‘o 3 j—ﬂncheé

* WATER ANALYSIS REPORT FORM

Notice: This 1nforma‘t10n 3s :presenteﬁ

-

s

3nT

good Taith, but no warranty is given and™
Dowell assumes no liability For advice or’

recommendations made concerning resulls “to

e obtained from the use of this analysis.

‘ample # pH Specific| Temp | Iron | Sulfate| - Calcium | Chloride | Cond.
Gravity | °F mg/1 mg/L mg/L nz/1
ri
g prEi Yoo
/m})/(r o .02 s YA 6 A J—Ié'?oo
xj;_ . O
'7"

ompany /2 tro /Curn

57BIC Y

ell 7 QA.};,Q Z—QQ\ D/EZth

ocation

Tormation
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oI

7441n pAagr
/

va

bebpu;r)r

/

DYresLen

- - A e
e oo <

mr‘f B o’o/:éls /L;re&en%

s

Rannee (ReEex

- e




SCEF I BEE B I R N

D o of STth tnternaicral, Ing,

Vem

PIETRECE ENT

=

Petrolaum Energy

Co=zzny: C/0 Hicks — Enco
. '*dbress: P.0. Box 174
] Farmington, N.M.
Attention: Mike Bicks '

Tate Sampled:

Epecilic Cravity:

10/7/80

ZTIZLCZHERT

- g e

13y ~illa |

[ PO S
'..)'v .L.tijf

“Teporr No:

.Date:

County: -

Field:

Formmation:

Lease:

Well:

WATEP ANRLYSIS

1.009

Chiorice: 6000
Bicarbenzte: 91.5 vman
Sulfare: 2800 pom
Svlfice: None

Tczel Zzriness:

3100 ppm

LY CaCls)
.64

Le=die Socurce:

DE: 6.75
Calcivm- 842 pon
Fzcnesium: 549 oo

84 oom

Sodiim: 320 pzm
Totzal Dissolved

Soiids: 10,686.5 pom
Chm Xezers 3: jLOOF

T==arks-

From after frac clean up swab

Fmeayst: Mathews — Diede
Emith Fsorzzzntziive: Methews — Diede




LAPORAYORY LOCATION
-

CASPER

EXHIBIT

"I "

DENVER REGION
APl WATER ANALYSIS REPORT FORM

DOWELL DIVISION OF THE DOW CHEMICAL commr S

DaATR

LAS 0B,

Petroleum Energy

Sample No. Date Sampled -

58456

Fidd

i Legal Descripbion

County or Parish
San Juan

sate | T
N. Mex. '

Lease or Dmit

Well

Depth

Formstion

Water, B/D

Type of Wster (Produced, Suppls, ete)
Varer Well

Sempling Point

Sampled By

DISSOLVED SOLIDS

CATIONS mg/fl ms/l
Sodiom, Nz (cale) 220 9 7
Magnesiom, Mg - 3 2
Barium, Ba
ANIONS :
Chloride, C) 150 4.2
Sulate, SO, 20 JA
Carbonate, COs 102 1 4
Bicarbonate, BCO» 150 2 4
Total Dissolved Solids {eale) - .

655 " - =

15

Iron, Fe (total)
Sulfide, as HiS

REMARES & RECONMENDA TIONS: N
cerbonzie CcDOflLlo"‘; however  nNoO calcium

EXBEIBIT "I"
WELL WATER

OTHER PROPERTIES

pH

Specific Gravity, 60/60 F.
Resistivity {ohm-meters) ___F.

WATER PATTERNS —ms/l

STANDARD

Calculations indicate a tendency toward calcium
culfare deposition is indicerec.

——



wi.aB1-2-4 .
: ‘ 40%:'

"

LAPDRATORY LOLAYION

" DENVER REGION

EXHIBIT

'IJ ”
DOWELL prvisioN oF THE DOW CHEMICAL COMPANY

APl WATER ANALYSISE REPORT FORM

- CASPER I o 10325 %
Company : 2| Sample No. Date Sampled |
) A Perroleum Energy “| 58456 . :
Field - - Legal Description . County or Parizh State -
: - San Juan N. Mex.
Lease or Onit Well Depth Formabon Water, B/D
Type of Wsier (Prodoced, Supply, etc) Sempling Point Szmpled By
Reservoir

DISSOLVED SOLIDS

SATIONS mg/l me/l
sodinm, Na (cale) 435 20 0
*alcium, Ca 113 5 6
Iagnesinm, Mg 23 1 8
larinm, Ba

INIONS -
hloride, Cl 150 i
ulizte, SO, 1000 20 0
arbonate, COs ] ._____Q_. -
icarbonate, HCOs 200 __ 372

otal Dissolved Sobds (ulr.i_g i_ 8

-on, Fe (iotal)
slfide, as HaS

EMARKS & RECONMENDATION

20 .

carbonate deposition;

~

however,

EXHIBIT “J"

OTHER PROPERTIES

- 8.3
Spedific Gravity, 60/60 F. 1.000
Resistivity (ohm-meters) ¥,
WATER PATTERNS — sns/l
STANDARD

. 20 10 O 10 20

L e sy raer s R R RN RERE S RELEN LR LELY] PR IRTRRIRELE
Col T T HH i,
actiprrteyoalosseboonntynaebongrlioerstanegtynselone

IR R R TR R R L X N AR LI R TAsjsadd ettt Iaddgiand so‘
r. geyelgoeyfteyeelponeyiosyvlieagoiovesiosegbonyieny

LDaARlTHHlC

o

PE

© - o g

s. Calculations indicate a tendency toward calcium-
no calcium sulfate deposition is indicared.




BARPAFA KAY-3 :
NWNE% Section 19, T27N, F19W
NAVAJO OPERATING AGREEMENT .
PETROLEUM ENERGY, INC., OPERATOR FJ

l74f SURFACE
140 SACK 'CEMENT

i

CIRCULATED CEMENT

I

156'-48# 12 3/8" CASING

121411
625 SACK CEMENT
CIRCULATED

2 3/8"-4.9# 7000# TEST
PLASTIC COATED

k———-—- — e S SR S G S S W— w— —

1379 24# B8 5/8 CASING

7 7/8"

300 SACK CEMENT

5300* ESTIMATED CEMENT TCF

AT

PRODUCTICN PACKER AT 5832
50' BETWEEN

7

IHHE=|-
X

BARKER CREEK PER'S
5882'-8¢ (4')
5900-16 (16°)

\E:_".

Wi

TTTTVV T atpemme

e ettt

T.D. 6299

| T

pos ft s St Gmt e omms e v s o

e




