EOG RESOURCES, INC.
MIDLAND DIVISION

June 4, 2018

EOG Resources, Inc.
509 Champions Drive
Midland, TX 79706

RE:  Application For Authorization To Inject
Valor 35 Fee SWD #1
1500° FNL, 580" FEL
Unit H, Section 35, Township 25 South, Range 33 East, N.M.P.M.
Lea County, New Mexico

To Whom It May Concern:

Enclosed for your review is a copy of COG Operating LLC's C-108 Application to Inject for the
above referenced well. We plan to drill this well for SWD service if our C-108 is approved. As a
requirement of the New Mexico Oil Conservation Division, we are notifying you because you
have been identified as the surface owner or an affected person within a half mile radius area of
review. Any objections must be submitted in writing to NMOCD, 1220 S. St. Francis Drive, Santa
Fe, New Mexico 87505. Objections must be received within fifteen {15) days of receipt of this
letter.

Please do not hesitate to contact us at 575-748-6940 should you have any questions.

Sincerely,

S i

Brian Collins
Facilities Engineering Advisor
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RATIVE APPLICATION CHECKLIST

ALL ADMINISTRATIVE APPLICATIONS FOR EXCEPTIONS TO DiVISION RULES AND
REQUIRE PROCESSING AT THE DIVISION LEVEL IN SANTA FE

OGRID Number: 229137
1) APIl:_ M4
Pool Code:

INFORMATION REQUIRED TO PROCESS THE TYPE OF APPLICATION

INDICATED BELOW S D—
., >se which apply for [A]
A. Location - dpuciiy <. ... multaneous Dedication
DNSL D NSPF?');’ECT ATZA D NSPEP;OE-‘—' IOATRVLIRS DSD

B. Checkoneonlyfor{i]or[ll]
[1] Commingling - Storage - Measurement
OpHc Ocm Opic Opc Oots [Hom
[ II'] Injection — Disposal — Pressure Increase — Enhanced Oil Recovery
Lwrx  [pmx MSwD [Pt [JEOR  [JPPR

FOR OCD ONLY
2} NOTIFICATION REQUIRED TO: Check those which apply. D .
A.[Y] Offset operators orlease holders Notfice Complete
B. Royalty, overriding royalty owners, revenue owners Application
C.)X Application requires published nofice :l Content
D.[] Notfification and/or concurrent approval by SLO Complete
E. [] Notification and/or concurrent approval by BLM
F. Surface owner
G.[KX] For all of the above, proof of notification or publication is attached, and/or,
H.[] No notice required

3) CERTIFICATION: | hereby certify that the information submitted with this application for
administrative approval is accurate and complete to the best of my knowledge. | also
understand that no action will be taken on this application unftil the required information and
notifications are submitted to the Division.

Note: Statement must be completed by an individual with managerial and/or supervisory capacity.

H June 20/8
Brian Collins Date
Frint or Type Name 575-748-6940

Phone Number

[ . . —
%_‘M bcollins@concho.com

Signature e-mail Address




STATL OF NEW MEXICO Qil Conservation Division FORM C-108
ENERGY, MINERALS AND NATURAL 1220 South St. Francis Dr. Revised June 10, 2003
RESOURCES DEPARTMENT Santa Fe, New Mexico 87505

IL

III.

1v.

VI

VIL

*VIIIL

IX.
*X.

*XI.

XIL

XIIL

XIV.

APPLICATION FOR AUTHORIZATION TO INJECT

PURPOSE: ____Secondary Recovery ____Pressure Maintenance X __ Disposal ___Storage
Application qualifies for administrative approval? X  Yes o No

OPERATOR: COG Operating, LLC

ADDRESS: One Concho Center, 600 W. Illinois Ave., Midland, TX 79701

CONTACT PARTY: Brian Collins PHONE: 575-748-6940

WELL DATA: Complete the data required on the reverse side of this form for each well proposed for injection.
Additional sheets may be attached if necessary.

Is this an expansion of an existing project? Yes X No
If yes, give the Division order number authorizing the project:

Attach a map that identifies a]l 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:

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

Whether the system is open or closed;

Proposed average and maximum injection pressure;

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

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

Attach appropriate geologic data on the injection zone including appropriate lithologic detail, geologic 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/1 or less) overlying the proposed injection zone as well as any such sources known to
be immediately underlying the injection interval.

Describe the proposed 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 sources of
drinking water.

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

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

NAME: Brian Collins TITLE: Facilities Engineering Advisor

SIGNATURE: %M pAte:_ 4 Jyne 2018

E-MAIL ADDRESS: _bcollins@concho.com
If the information required under Sections VI, VIII, X, and XI above has been previously submitted, it need not be resubmitted.
Please show the date and circumstances of the earlier submittal:

DISTRIBUTION: Original and one copy to Santa Fe with one copy to the appropriate District Office



Side 2

III. WELL DATA

A.  The following well data must be submitted for each injection well covered by this application. The data must be both in tabular and
schematic form and shall include:

(1) Lease name; Well No.; Location by Section, Township and Range; and footage location within the section.

(2) Each casing string used with its size, setting depth, sacks of cement used, hole size, top of cement, and how such top was
determined.

(3) A description of the tubing to be used including its size, lining material, and setting depth.
(4) The name, model, and setting depth of the packer used or a description of any other seal system or assembly used.

Division District Offices have supplies of Well Data Sheets which may be used or which may be used as models for this purpose.
Applicants for several identical wells may submit a "typical data sheet” rather than submitting the data for each well.

B. The following must be submitted for each injection well covered by this application. All items must be addressed for the initial well.
Responses for additional wells need be shown only when different. Information shown on schematics need not be repeated.

(1) The name of the injection formation and, if applicable, the field or pool name.
(2) The injection interval and whether it is perforated or open-hole.
(3) State if the well was drilled for injection or, if not, the original purpose of the well.

(4) Give the depths of any other perforated intervals and detail on the sacks of cement or bridge plugs used to seal off such
perforations.

(5) Give the depth to and the name of the next higher and next lower oil or gas zone in the area of the well, if any.

XIV. PROOF OF NOTICE

All applicants must furnish proof that a copy of the application has been furnished, by certified or registered mail, to the owner of the
surface of the land on which the well is to be located and to each leasehold operator within one-half mile of the well location.

Where an application is subject to administrative approval, a proof of publication must be submitted. Such proof shall consist of a

copy of the legal advertisement which was published in the county in which the well is located. The contents of such advertisement
must include:

(1) The name, address, phone number, and contact party for the applicant;

(2) The intended purpose of the injection well; with the exact location of single wells or the Section,
Township, and Range location of multiple wells;

(3) The formation name and depth with expected maximum injection rates and pressures; and,

(4) A notation that interested parties must file objections or requests for hearing with the Oil Conservation Division, 1220 South St.
Francis Dr., Santa Fe, New Mexico 87505, within 15 days.

NO ACTION WILL BE TAKEN ON THE APPLICATION UNTIL PROPER PROOF OF NOTICE HAS BEEN SUBMITTED.

NOTICE: Surface owners or offset operators must file any objections or requests for hearing of administrative applications within 15 days
from the date this application was mailed to them.



C-108 Application for Authorization to Inject
Valor 35 Fee SWD 1
1500’ FNL, 580’ FEL
Unit H, Section 35, T25S, R33E
Lea County, NM

COG Operating, LLC, proposes to drill the captioned well to 19,450’ for salt water disposal service into
the Devonian/Silurian from approximately 17,450’ to 19,450°. A drilling permit will be submitted upon
approval of this C-108.

Should this well undergo a mechanical integrity issue while in service in the future, it will be taken out
of service immediately per UIC rules and repaired as quickly as possible. The water going to this well
will be diverted to other SWD wells via pipeline if applicable; otherwise it will be trucked to other SWD
wells. If necessary, producing wells serviced by this SWD well will be curtailed and/or shut-in until this
well is repaired.

V.

VL

VIIL

VIIL

IX.

XL

Map is attached.
No wells within the ' mile radius area of review penetrate the proposed injection zone.

1. Proposed average daily injection rate = 25,000 BWPD
Proposed maximum daily injection rate = 40,000 BWPD

2. Closed system

3. Proposed maximum injection pressure = 3490 psi
(0.2 psi/ft. x 17,450’ {t.)

4. Source of injected water will be Delaware, Bone Spring and Wolfcamp produced
water. No compatibility problems are expected. Analyses of Delaware, Bone Spring and
Wolfcamp waters from analogous source wells are attached. An appropriate chemical
treatment program will be put in place should scale formation become apparent.

The injection zone is the Devonian/Silurian, a mixture of non-hydrocarbon bearing limestone
and dolomite from 17,450 to 19,450°. Any underground water sources will be shallower than
1078, the estimated top of the Rustler Anhydrite. The estimated top of the Devonian is 17,658’
and the Fusselman is 18,498’. The proposed permitted injection interval has been expanded
approximately 200” upwards and downwards to account for geologic uncertainty.

The Devonian/Silurian injection interval will be acidized with approximately
40,000 gals of 20 % HCI acid.

Well logs will be filed with the Division. A section of open hole log across the
Devonian/Silurian from the Mesquite SWD Vaca Draw Federal SWD 1 located about 2.5 miles
northwest in Unit P, Section 21, T25S, R33E is attached.

There is one fresh water well within a mile of the proposed SWD well. Water analysis is
attached for well C 02313 located NE/4 SE/4 SE/4 Section 26, T25S, R33E.



XII.  After examining the available geologic and engineering data, no evidence was found of open
faults or any other hydrologic connection between the disposal zone and any underground
sources of drinking water. There is no evidence of faulting or structural traps in this area in the
Devonian/Silurian.

XIII. Proof of Notice is attached.



111.

WELL DATA



INJECTION WELL DATA SHEET

Operator: COG Operating, LLC
Well Name & Number: Valor 35 Fee SWD 1
Well Location: 1500’ FNL. 580’ FEL. Unit H, Section 35, T25S, R33E

Wellbore Schematic: See attached schematic

Surface Casing:

Hole Size: 26

Casing Size: 20” @ 1100’
Cemented with: 3300 cubic feet
Top of Cement: Surface by design

Intermediate Casing;:

Hole Size: 18-1/2”

Casing Size: 16” @ 5100°
Cemented with: 4800 cubic feet
Top of Cement: Surface by design

Intermediate Casing:

Hole Size: 14-3/4”

Casing Size: 10-3/4” @ 12400’
Cemented with: 10400 cubic feet
Top of Cement: Surface by design

Production Casing:

Hole Size: 9-1/2”

Casing Size: 7-5/8” liner @ 12200-17450°
Cemented with: 1200 cubic feet

Top of Cement: Liner top by design

Injection Interval:

17450’ to 19450’ (6-1/2” open hole)

Injection Tubing/Packer:

Tubing Size: 5-1/2” x §5”

Lining Material: Internally plastic coated or internally fiberglass lined

Type of Packer: Nickel plated 10K double grip retrievable or permanent packer
Packer Setting Depth: 17400°

Other Type of Tubing/Casing Seal: Not Applicable




Additional Data:

1.

o

(O8]

Is this a new well drilled for injection? Yes
If no, for what purpose was well originally drilled? N/A

Name of Injection Formation: Devonian/Silurian

Name of Field or Pool (if applicable): SWD: Devonian

Has the well ever been perforated in any other zone(s)? List all such perforated intervals and give
plugging detail, i.e., sacks of cement or plug(s) used. No

Give the name and depths of any oil or gas zones underlying or overlying the proposed injection zone in
this area:

Overlying: Possible Delaware 5100-9200°, Bone Spring 9200-12300”, Wolfcamp 12300-14000’, possible
Strawn 14400°+, possible Atoka 14650°+, possible Morrow 15175°+

Underlying: None



26"

18.5"

14.75"

9‘5n

6.5"

Valor 35 Fee SWD #1

1500' ENL, 580' FEL Zero:
H-35-25s5-33¢ KB elev:
Lea, NM GL elev:

30-025-xxxxx

P 20"//{ @ 1100’

M L 16"/// @ 5100

5-1/2" x 5" Inj Thg 0-17400"
(5-1/2" in 10-3/4", 5" in 7-5/8")

10-3/4"/// @ 12400'

Inj Pkr 17400"
A 7-5/8"/// liner 12200-17450" |

Devonian/Silurian OH

19450’

3300 CF Cmt (circ to surf)
Set in Rustler

4800 CF Cmt (circ to surf)
Set in top Delaware Sd

10400 CF Cmt {circ to surf)
Set in upper Wolfcamp

1200 CF Cmt {circ to liner top)
Set in top Devonian

kbcollins  15-May-18
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C-108 Application for Authorization to Inject
Valor 35 Fee SWD 1
1500’ FNL, 580’ FEL
Unit H, Section 35, T25S, R33E
Lea County, NM

List of Affected Persons Within 14 Mile Radius Area of Review

Surface Owner:

Loving County Minerals, L.P.
111 West 75™ Street

Kansas City, MO 64114

Affected Persons:

Loving County Minerals, L.P.
111 West 75™ Street
Kansas City, MO 64114

EOG Resources, Inc.
509 Champions Drive
Midland, TX 79706

COG Operating, LLC
Onc Concho Center
600 W Illinois Ave.
Midland, TX 79701



VL

No Wells Penetrate
Proposed Disposal

Interval Within Half
Mile Area of Review



VII.

Water Analysis
Produced and

Receiving Formation
Water



De‘qxvaf& Sa’ﬂa(

Permian Basin Area Laboratory
2101 Market Street,
Midland, Texas 79703
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BAKER
HUGHES

COMPLETE WATER ANALYSIS REPORT ssp 2010

Upstream Chemicals

REPORT DATE:

5/11/2918

CUSTOMER: COG OPERATING LLC ACCOUNT REP: KENNETH MORGAN
DISTRICT: NEW MEXICO SAMPLE (D: 201701012804
AREA/LEASE: KING TUT SAMPLE DATE: 32172017

SAMPLE POINT NAME KING TUT FED 3H BTRY ANALYSIS DATE: 3/24/2017

S(TE TYPE: FACILITY AMALYST: Svp

SAMPLE POINT DESCRIPTION: TRANSFER PUMP

COG OPERATING LLC, KING TUT, KING TUT FED 3H BTRY

FIELD DATA

ANION mg/L. meq/L CATIONS: mg/L meq/L
initial Temperature (*F): 250 Chiaride (CI): 152606.2 4304.8 Sadium (Na*): T4438.5 32419
Final Temperature (*F): B0 Sulfate (SO.‘): 461.4 9.6 Potassium (K'): 13818 353
Initial Pressure (psi): 100 Borate (H,80;): 170.9 2.8 Magnesium (Mgz‘); 2495.8 205.4
Final Pressure (psi): 15 Fluoride (F): ND Calcium (Ca®*): 15329.6 765.0
Bromide (Br): ND Strontium (Sr*°): 724.2 16.5
pH: Nitrita (NO, ): ND Barium (Ba™"): 18 0.0
pH at time of sampling: 6.8 Nitrate (NO; )= ND Iron (Fe™): 43.2 1.5
Phosphate (PO, ): ND Manganase (Mn’"): 28 0.1
Sitica {Si0,): ND Lead (Pb™'): 0.0 0.0
Zinc Zn*'): 0.0 0.0
ALKALINITY BY TITRATION: mg/L meq/L
Bicarbonate (HCO;): 36.6 0.6 Aluminum (AI*"): 0.0 0.0
Carbanate (CO,‘}: ND Chromium (Cr7): ND
Hydroxide (OH }: ND Cabalt (Co®7): ND
ORGANIC ACIDS: mg/L meq/L Copper (Cu¥): 0.0 0.0
aqueous CO, (ppm): 1050.0 Formic Acid: ND Malybdanum (Ma®"): 0.0 0.0
aqueous H,S (ppm): 0.0 Acetic Acid: ND Nickel (NF*'): ND
aqueous 02 {ppb): ND Propionic Acid: ND Tin (Sn¥'): ND
Butyric Acld: ND Titanium 07): ND
Calculated TDS (mg/L): 247582 Valeric Acid: ND Vanadium (V') ND
Density/Specific Gravity (g/cm’): 1.1573 Zirconium @ZF*): ND
Measured Specific Gravity 1.1683 Lithium (Li): ND
Conductivity (mmhos): ND
Resistivity: ND Total Hardness: 49434 N/A
MCE/D: No Data
BOPD: No Data
BWPD: No Data Anion/Cation Ratio: 1.0t ND = Not Determined
SCALE PREDICTIONS BAZED ON FIELD FROVIDED DATA, FUTHER MTGDENG MAY BE REQUIRED FUR VALIDATION OF STALE PRZD CT ON RESULTS
Conditions Barite (BaS0) Calcite (CaCOy) Gypsum {Ca$0,2H,0) Anhydrite (CaSOp)
Temp Press. index Amt (pth} Index Amt (pth) index Amt (pth) Index Amt (pth}
80°F 15 psi 040 0645 116 7579 015 0.000 -023 0000
99°F 24 psi Q28 6509 118 7675 014 0.000 -014 0.000
118°F 34 pst 018 ©334 120 7.774 0.14 0.000 006 0.000
137°F 43 psi 0.05 6115 122 7837 0.15 0.000 0.03 13.651
156°F 53 psi -00s 0.06C 123 7925 -0 15 0.0Co o1t 51.143
174°F 62 psi -01E 0.000 124 7980 -0 15 0 0cC 020 82.865
193°F 72 psi -025 0600 125 8022 017 0.000 028 109.409
212°F 81 pst -0.34 0.006 125 8058 -0.19 0.000 037 131.297
231°F 91 psi -G42 0000 126 8053 -0.20 000C 04¢c 143063
250°F 100 psi -0.50 €000 126 8.095 -0.22 0.000 055 163.281
Conditions Celestite {Sr50,} Halite (NaCl) fron Sulfide (FeS) tran Carbonate (FeCO))
Temp Press. tndex Amt (ptb) Index Amt (ptb} index Amt (ptb) Index Amt (ptb)
80°F 15 psi 034 123094 -045 0.900 =790 0.000 019 1935
99°F 24 psi 034 125718 045 6.000 -8.04 0.000 027 2.698
118°F 34 psi 035 126375 043 0006 -8 15 ogoce 034 3330
137°F 43 psi 035 126.223 -043 0000 -8.24 0.000 039 3.801
158°F 53 psi 03s 126022 -050 0500 -832 0000 043 4122
174°F 62 psi Q35 126264 0351 0.50G -838 0.000 045 4.307
193°F 72 psi 035 127203 {53 Q.060 -B43 0000 045 4.367
212°F 81 psi 036 128.885 054 0600 -8.47 0000 0.44 4318
231°F 91 psi 03€ 131186 -0.55 0300 -8.51 0000 042 4.143
250°F 100 psi 037 133845 056 0.000 -854 0.060 038 3848
Ncte 1 When assessieg e sevent; of Ihe scale pratlem both the satural.cn ndes 3§ and amourt of scals st be sansdered " oxsr @
Note 2 Precpdation of ach scale 15 consderad separataiy Total scale s be bess thar the sum of the amaunts of the erght 8) scales ScaleSeftPidzer™
Nete 3 Saturation indes pradicacns on this shest use pH and alkabrity 603 18 not inciuded n the calulatons S5P010

Comments:
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BA;W{%@ - Permian Basin Area Laboratory UpStrearn Chern‘ca‘S
HUGHES Sﬁ;:’:ﬂé"‘:i:;‘:;;{):& REPORT DATE: 5/16/2018

COMPLETE WATER ANALYSIS REPORT g5y 2010

CUSTOMER: CQOG OPERATING LLC ACCOUNT REP: KENMETH MORGAN
DISTRICT: NEW MEXICO SAMPLE iD: 201501043297
AREA/LEASE: WINDWARD SAMPLE DATE: 12112005
SAMPLE POINT NAME WINDWARD FED 2H ANALYSIS DATE: 12/16/2015

SITE TYPE: WELL SITES ANALYST: SAMUEL NEAMAN

SAMPLE POINT DESCRIPTION: WELL HEAD

COG OPERATING LLC, WINDWARD, WINDWARD FED 2H

FELD DATA i L
ANIONS: ma/L meq/L CATION: mg/L meq/L
Initial Temperature ('F): 250 Chioride (CI): 89914.5 2536.4 Sodium (Na‘): 46148.7 2008.2
Final Temperature (°F): 82 Suifate (SO"'): 1031.7 21.5 potassium (X'): 902.9 231
Initial Pressure (psi): 10G Borate (H;80;): 187.2 3.0 Magnesium (Mg*'): 8s5.0 704
Final Pressure (psi): 15 Fluoride (F): ND Calcium (€Ca¥'): 6890.6 3438
Bromide (8r): ND Strontium (Sr©*°): 278.9 6.4
pH: Mitite (MO, ): ND Barium (Ba’"}): c.o0 0.0
pH at time of sampling: 7.1 Nitrate (NG;): ND tron (Fe**): 89.1 32
Phosphate (PO,’): ND Manganese (Mn®"): 18 0.1
Sifica (Si0,): ND Lead (Pb¥}: ND
Zinc @) 0.0 0.0
ALKALINITY BY TFTRATION: mg/L megq/L
Bicarbonate (HCO,): 170.0 2.8 Aluminum (A1) ND
Carbenate (CO,%): ND Chramium (Cr*'): ND
Hydroxide (GH ) ND Cobalt (Co* ): ND
ORGANIC ACIDS: mg/l meg/L Copper (€u®): ND
aqueous CO; (ppr): 240.6 Formic Acid: ND Molybdenum (Mo?"): ND
aqueous H,5 (ppm): 0.0 Acetic Acid: ND Nickel (NF"): ND
aqueous 02 (ppb): ND Propionic Acid: ND Tin (Sn¥) ND
Butyric Acid: ND Titanium (0 ) ND
Calculated TDS (mg/L): 146283 Valeric Acid: ND Vanadiun (V') ND
Density/Specific Gravity (g/cm’): 1.0934 Zirconium (P} ND
Measured Specific Gravity 1.1045 Lithium (Li): ND
Conductivity (mmhos): ND
Resistivity: ND Tota! Hordness: 21067 N/A
MCF/D: No Data
BOPD: No Data N
BWPD: No Data Anian/Catian Ratio: 1.04 ND = Not Determined
SCALE PRETICTIONS BASED ON FIELD PROVIDED DATA, FUTHER MODEUNG MAY B2 REQUIRED FOR VALDATION OF STALE PRESICTICN RESLLTS
Conditions Barite (BaSO,) Calcite (Ca€Oy) Gypsum (€Ca$0,-2H,0) Anhydrite (Ca$0,}
Temp Press. Index Amt (pth) Index Amt (pth) tndex Amt (ptb) Index Amt (ptb)
B2F 15 psi C.0c0 143 35518 -C13 0.0C0 -034 Q.000
100°F 24 psi [aXy st 142 38271 -0.17 0.000 -0.25 0.000
T3°F 34 psi C.000 154 37259 L1 0.000 -0te 0.0cC
138°F 43 psi 0.000 1.€0 38.261 -C.15 0.000 -0.06 0.060
157°F 53 psi 0960 166 39182 -C15 0.060 0o4 33215
175°F 62 psi 0000 1.72 40019 -0.14 0.006 (A E] 133848
194°F 72 psi QocC 178 40776 -C13 0.000 024 211707
213%F 81 psi 0.000 184 41510 -0.13 0.000 035 274578
231°F 91 psi goce 150 42,195 -G13 0.000 0.45 3243816
250°F 100 psi 0.000 196 42 808 012 0.000 056 364991
Conditions Celestite (Sr50.) Halite (NaCl) fron Sulfide (Fes) fran Carbonate (FeCO,)
Temp Press. Index Amt {pth} fndex Amt (pth) Index Amt (pth) Index Amt {ptb)
82°F 15 psi 015 51545 -113 C.000 -7.50 0.600 118 30476
101°F 24 psi 017 54.187 -114 0.060 -7.61 0000 1.28 32.451
H9°F 34 psi 018 56250 -1.15 0.000 -1468 090G 138 34487
138°F 43 psi .18 58.374 -1.15 ogce -175 0.000 147 36.277
157°F 53 psi 018 60 980 -117 0.000 -773 00C0 155 37770
175°F 62 psi 021 64.301 -117 0060 -7.81 0.00C 161 38.985
139°F 72 psi 022 68 407 ~1.13 0.000 -783 0.000 166 39950
213°F 81 psi 024 73238 -118 0.000 -784 0.000 17C 40777
231°F 91 psi 026 78.634 -113 0.0¢c0 -783 0000 173 41445
250°F 100 pst 029 84 3c2 -t1a 00k -782 0.000 1.75 41931
Note | When assassng e seventy af the scale probiem, beth the saturation: index 5it ard amount of scale must be Tnadered s FESL &
Nate 2 Prazspiation of sach scaie s cormdered separmely Tolal scale wiil be less thar the sum of the amourts of e eight 1 saales SeateSaltPigzor 'Y
NSP28i0

Noate 3 Saturauon (ndex prediclions an this shees use phH and halirty 3%C0: 15 sot inchded n the Zajcalatioes

Comments:
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COMPLETE WATER ANALYSIS REPORT 50\ 2010

CUSTOMER: COG OPERATING LLC ACCOUNT REP: LARRY G HINES
DISTRICT: WATER MANAGEMENT - PERMIAN SAMPLE iD: 201801021234
AREA/LEASE: VIKING HELMET STATE SAMPLE DATE: 71172018
SAMPLE POINT NAME VIKING HELMET STATE COM 24H ANALYSIS DATE: /1572018

SITE TYPE. WELL SITES ANALYST: sF

SAMPLE POINT DESCRIPTION: WELL HEAD

COG OPERATING LLC, VIKING HELMET STATE, VIKING HELMET STATE COM 24H

FIELD DATA
ANION mg/L meq/L CATION: mg/L megq/L
Initial Temperature (*F): 250 Chloride (C1): 80548.2 2272.2 Sodium (Na‘): 46716.0 20329
Final Temperature (*P): 8 sulfate (502): 1551.7 32.3 Potassium (K'): 887.5 227
fnitial Pressure (psi): 100 Borate (H;80;): 170.8 2.8 Magnesium (Mg"): 684.8 56.4
Final Pressure (psi): 15 Fluoride (F): ND Calcium (Ca*"): §224.3 260.7
Bromide (Br): ND Strontium (S7°): 209.4 438
pH: Nitrite (NO,): ND Barium (Ba'"}: 0.0 0.0
pH at time of sampling: 6.8 Nitrate (NO;): ND kran (Fel'): 1265 4.5
Phosphate POl ) ND Manganese (Mn®'): 34 0.1
Sifica (5i0,): ND Lead (Pb*"}: 0.0 0.0
Zine @n®'): 0.0 0.0
ALXAUNITY BY TITRATION: g/l meq/L
Bicarbonate (HCO,): 3420 5.6 Aluminum (AF"): 0.0 0.0
Carbonate (CO,*): ND Chromium (Cr''}: ND
Hydroxide (OH }: ND Cabalt (Co®’): NOD
ORGANIC ACIDS: mg/L meg/L Copper (Cu'): 0.0 0.0
aqueous CO; (ppm}: 220.0 Formic Acid: ND Molybdenum (Ma?): 0.0 0.0
aqueous H;S (ppm): 0.0 Acetic Acid: ND Nickel (Ni’ % ND
aqueous Q2 {(ppb): ND Propionic Acid: ND Tin (Sn°°): Np
Butyric Acid: ND Titanium (T¥°): ND
Calculated TDS (mg/L): 136294 Valeric Acid: ND Vanadium (V") ND
Density/Specific Gravity (g/fcm’): 1.0879 Zirconium (Zr7"): ND
Measured Specific Gravity 1.0961 Lithium (Li): ND
Conductivity (mmhos): ND
Resistivity: ND Total Hardness: 16122 N/A
MCF/D: No Data
BOPD: No Data
BWPD: No Data Anion/Cation Ratio: 0.97 ND = Not Petermined

STALE FRESICT.ONS BASED ON FELD PROVIDED DATA, FUTHER NMOCELNS MAY BZ REQUIRED FOR VALIDATION OF SCALE PREDQCTION RESULTS

Canditions Barite (BaS0,) Calcite (CaCO) Gypaum (CasQ,-2H,0) Anhydrite (CaS0,)

Temp Press. Index Amt (ptb) Index Amt (pth) Index Amt (ptb} Index Amt (ptb)

88°F 13 psi 0600 12€ 63277 -013 G G0 027 000C

106°F 24 psi 04.000 R3] 70.705 -0.12 0000 -0.18 0.000

124°F 34 ps! G000 138 72.857 on 0.060 -0.09 0.000

142°F 43 psi 0.060 145 75.061 010 0.000 0.00 4176

156°F 53psi 0.0C0 154 77135 -010 0.0c0 010 142433

178°F 62 psi 0.000 182 79.035 -0 09 0000 020 260388

196°F 72 psi 0000 170 80758 -0.08 0.0c0 030 359322

214°F 81psi 0.000 178 82443 -0.08 0.000 0.40 440907

232°F 91 psi 0.000 1.87 B4028 -007 0000 Q.50 507.127

250°F 10C psi 0.000 1.95 85448 -0.07 0.000 061 560114

Conditians Celestite (SrSQ,) Hafite (NaCh) Iron Sulfide (FeS) Iron Carbonate (FeCO,)

Temp Press. fndex Amt (pth} Index Amt (pth) Index Amt (ptb) Index Amt (pth)

B8°F 15 psi 019 50203 -t20 0.000 <173 060060 3 61.325

106°F 24 psi 020 52071 -1.21 G.000 -7.88 0.00C 1.40 64.099

124°F 34 psi e 53663 ~1.22 0.000 -7.52 0.000 151 67134

142°F 43 psi 022 55383 -1.22 0.000 -7.94 0.00C 181 69838

160°F 53 psi 023 57491 -1.23 0.000 -785 000C imm 72110

178°F 62 psi D.24 60125 -1.23 0.000 ~7.94 0.000 179 73963

196°F 72 pst 026 63318 -124 6.0co -793 0.000 t8s 754886

214°F 81 psi 028 67.017 -1.24 0.000 -791 0.00C 131 78735

232°F 91 pst 030 71.103 -1.24 0000 -788 0.006 197 77.898

250°F 100 psi 033 75415 -124 0000 -1e4 0.000 201 78.761
Aosta 1. When assessing the seventy of the iafe probem beth tre saniration rdex S, and amount of scale must be 2riidersd * grer &
Note 2 Precipitation of tach scale s cors.dered separsely Tctal scale wilt be less than the sum of the amaurds af the sight /5) scales ScaleSoftPitzer™
Note 3 Saturation Index peedichiors ar this sheet use p and dkalicity 33C0; 15 rot ichided - the caicuiabons. Ssr2010

Comments:



Devenian (Rec(aiu{ng Forma tien )
Geolex, Inc, 5&0 'q - ‘q 5 —32-6 February, 2017

8.0 RESERVOIR CHARACTERISTICS
8.1 FORMATION FLUID CHEMISTRY

Following the drilling of the 6-inch open-hole section the injection zone was swabbed and 10 samples
were sent to Cardinal Laboratories in Hobbs, NM. The laboratory report and analysis, along with a
summary table of the results that depict the concentrations of all analytes is included in Appendix D. The
average concentrations for major constituents within the formation water in the entire injection interval
are as follows:

Chloride: 23,700 mg/L

TDS: 42,750 mg/L

Diesel Range Organics: 5.7 mg/L
Extended Range Organics: 2.7 mg/L
pH: 6.5

Total Alkalinity: 613 mg/L

The maximum concentrations for major constituents within the formation water in the entire injection
interval are as follows:

Chloride: 27,000 mg/L

TDS: 44,700 mg/L

Diesel Range Organics: 20.5 mg/L
Extended Range Organics: 5.6 mg/L
pH: 6.7 .

Total Alkalinity: 670 mg/L.

The results of the formation water analysis support and confirm the conclusions presented from the
geophysical logs, mud log, and sidewall cores that the injection zone clearly does not contain recoverable
hydrocarbons. Included in Appendix D is Geolex’s No Recoverable Hydrocarbon Summary report,
which was required by the BLMs COA, and submitted to the BLM and NMOCD.

P: 16-012'Reports End of Well Report Text Zia AGI D #2 End of Well Report Text.docx 20
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8
v COMPOSITE LOG 13
Eggﬂ—.—eao SPECTRAL GAMMA RAY ﬁ_ by m. 8
: M 2 w ®
COMPANY MESQUITE SWD, INC. | § 2 188
WELL VACA DRAW FEDERAL SWD #1 |8 mm 212
FIELD SWD DEVONIAN oBE3 0CP 1 %8 F° g
PROVINCE/COUNTY LEA COUNTY H L o
COUNTRY/STATE U.S.A./ NEW MEXICO MAR 13 2017 m
LOCATION 658' FSL & 662' FEL e
PERMIT NUMBER _ SEC 21, T-25S RGE 33E REC ey e M 2 o
SEC 21 |TWP 255 [RGE 33E [Other Services L ¥ m a
Latitude 32.110473 | NEUTRON PHOTO-DENSITY m ~ M
Longitude -103.570456 | FOCUSSED ELECTRIC ARRAY INDUCTION S
API Number 30-025-23895 | MICRO-LOG MICRO-IMAGER P
Permanent Datum GL, Elevation 3350 feet m_mo,izo:m” uwoﬂom m M
Log Measured From KB o ] W h=4
Drilling Measured From KB (25') ar 3ra S & o m < &
Date 28-JAN-2017 25 |glg$ X |5 E
(14 (@] LL m o
Run Number ONE w & ¥ = m o W 2
Service Order 4362-172728084 o] M eolE B8] {2]E , 2
| [Depth Driller 19035.00 feet ¥ 1Z s i° |E m ey "
¥ |Depth Logger 19041.00 feet , _n._K._ m M = w2 2
§ [FirstReading 19039.00 foet o o g z &
Last Reading 17491.00 feet @ & ] 2 7
Casing Driller 17480.00 foot E W.. e
Casing Logger 17491.00 feet w m w m
Bit Size 6.500 inches & &L w m
Hole Fiuid Type WBM M m S
Density / Viscosity 8.40 Ib/USg 28.00 CP & m
PH/ Fluid Loss 8.00 — _ & m m B
Sample Source ACTIVE TANK ﬂ 84~ 3 4
Rm @ Measured Temp 0.81 @ 65.9 ohm-m : : m o o o
Rmf @ Measured Temp 0.61 @ 65.8 ohm-m M W W (=)
Rmc @ Measured Temp | 1.01 @ 65.9 ohm-m LRt S i 3 Z
Source Rmf/ Rmc 0.8019 [CALC T @ m 0o x W
Rm @ BHT 0.208 @270.0 ohm-m @ i W 60 @ m
Time Since Circulation 4 HOURS wo = ou &
Max Recorded Temp 270.00 deg F w = W o o M
Equipment / Base 13242 [4352 [ - w w = S
Recorded By MICHAEL RATHS RUSHAT SHANGAREEV R 3 w w - m
Witnessed By = » 2 ° N %
-~ o <3 -t ['r}




AS PER CUENT'S REQUEST.
6) BOREHOLE SIZE AND RUGOSITY AFFECTING LOG QUALITY.
7) LCM WILL AFFECT TOOL READINGS.
8) TWO RUNS WERE NEEDED TO BECAUSE OF CMI TOOL FAILURE
8) ANNULAR HOLE VOLUME CALCULATED WITH A 5.5 IN. FUTURE CASING DIAMETER FROM TD TO CASING SHOE
ANNULAR HOLE VOLUME: 71 CU. FT.
HOLE VOLUME: 325 CU. FT
"18) SERVICE ORDER # 4362-172728064
10) RIG: PRECISION #5980
11) CREW AT YOUR SERVICE

ENGINEERS: MICHAEL RATHS

RUSHAT SHANGAREEV

OPERATORS: BRIAN GRAHMANN
HECTOR CARRILLO

SALES ENGINEER: JEFF ANDERSON

In interpreting, communicating or providing information and/or making recommendations, either written or oral, 2s to logs or test or other data,
type or amount of material, or Work or other service fo be fumished, or manner of performance, or in predicting results o be obtained, the
Contractor will give the Company the benefit of the Contractor’s best judgment based on its experience and will perform all such Work in a good
rand workmanlike manner. Any interpretation of test or other data, and any recommendation or reservoir description based upon such

interpretations, are opinions based upon inferences from measurements and empirical relationships and assumptions, which inferences and
assumptions are not infallible, and with respect to which professional engineers and analysts may differ. ACCORDINGLY ANY
INTERPRETATION OR RECOMMENDATION RESULTING FROM THE SERVICES WILL BE AT THE SOLE RISK OF THE COMPANY, AND
THE CONTRACTOR CANNOT AND DOES NOT WARRANT THE ACCURACY, CORRECTNESS OR COMPLETENESS OF ANY SUCH
INTERPRETATION OR RECOMMENDATION, WHICH INTERPRETATIONS AND RECOMMENDATIONS SHOULD NOT, THEREFORE,
UNDER ANY CIRCUMSTANCES BE RELIED UPON AS THE SOLE OR MAIN BASIS FOR ANY DRILLING, COMPLETION, WELL
TREATMENT, PRODUCTION OR FINANCIAL DECISION, OR ANY PROCEDURE INVOLVING ANY RISK TO THE SAFETY OF ANY
DRILLING ACTIVITY, DRILLING RIG OR ITS CREW OR ANY OTHER INDIVIDUAL. THE COMPANY HAS FULL RESPONSIBILITY FORALL
DECISIONS CONCERNING THE SERVICES. o

4 2 INCH MAIN PASS 7

Depth Based Data - Maximum Sampling increment 10.0cm Plotied on 30-JAN-2017 1113
Fitename: ..\MESQUITE_VACA DRAW FEDERAL SWD #1_4362_172728084_RUN ONE_MAIN_1_4... Recorded on 29-JAN-2017 12:05
System Versions: Logged with 16.05.4955 Processed with 16.05.4955 Piotted with 16.01.9059

Dgplh
m Limestone Neutron Por, Shallow FE
Feet -
. percent ohmn metres
. Timing o 20 10 0020 2000
every 60.0 sac ™ 10 100 1000
DST Uphole Tension
pounds Density Corection Array ind. One Res 60
5000 2500 0 - gramsice . ohm metres
0 ’2590 5000 -0.10 040 o.aoiozn . . . 2280
* 1 10 100 1000
millivolts Temp in
-—s|20|¢—+ deg F PE Amay Ind. One Res 85
ikttt Seessemcssee bams/electron ohm metres
0 5 10020 2000
1 10 100 1000
innnbuas




Array ind. One Res Rt

2000
1000

-10,0.20

10,

I

I

af]
L ey

L

m. w‘m VAN 7 \c._ 2 Y i~ . » a
; ! / LA \add ot ] | i)
w o w o _ ] i 1Y ¢ /__ ,
S : A |
| m & 1 |
E “ “:c\. i _. ﬁa.k_um
. A
. al | M 7 " L
o= .ﬂ [ ] m m
JHI 1 S s :
z IE - ] | ] T
w _ [y A C
.m m : ) Il Ul
w ” f
ot M selgl B AM
: m & : ><
g || . | -
‘iq ,}iT ' \
- . m -~ '\ \J i - ~




ZEEE . ; o ; =5
Vs AR LA Wi : 4 e A T
- A A 1 Sy,
¥ r uqu? v, ¥y N
; : £ X Z A =
I 1 V
| A LB +

=
=l
=
-
=
r
=

<
<
T
>

~
1\

i'-c
<
3

>
)

1

. -
?

£,

)
-

A T

R
P
b

7
'
o
U
3
\.:.\

ac
Por.
-
<

2

H
H
~ & ) . ~ s)\rls. - )
IV P, ey .. M BTAD B 2 s ML S S P PLNR TR X 1 Sl STl PR TPLY IVS NRRY EWK. PW.LY SURE | Vs

~ l\tl\ \4.; —( . Ij .\,

it

] f e Y IS ] -
| H B} - J ., o ]
) ] %
! . . .mllu : _ :
(=]
28 3 S ] 5 & ? ]
&5 — N 0 ©
Ohr P % [ P
[Sh ‘m. b - m - - -
L 1 1 1 L 1 1
i
~.m -
] l. Loy .- g AL Ydd X O N - bl Y
=1 r- =~ Y Y PPy | - Mkt Y L P i -
_.IW.. = “ N PN ead I'I\b . 2 l.\-\ T\lll ho
) - T "’
H A Y
L. N~ m M ] -l.v\l. m..nal.
w LAN ) .
m vy, C—Dﬁj = . s
: y -
1 f = =
i § )
r - gy d h
Tt 5 % [l e K. s R ~ o A ! T S el S L e et T v P = W O =
1 ¥ i r 1 1 1




il

f

1/‘
L
.
l;n(bsity:
L y =
D:l_ﬂ:Por h
P
l‘~‘
>
r
Y
<
)
(4
]
:
:
3
’,
A
=
-
-
]
\
N,
>
—
.\
s
=z,
_}
;
AY
]
]
=
{
-
=
o
i
“
“‘
"
<
X
1.
-
~ 1
-

P N "
AVAE AV St Fitat iFud] ‘.\la\/ i A RV, V2% T G ALYE A¥axS ol Y (Y 2 o N \ a(’..a L1 A
Y t \ t—n -
\ ) ~Eods Al o Ay '\ IRy, H
¢ N 1 4 h g '
. A Fall NV P A T A |
¥ y v v v o 1 V.,
0y
- i 4
i
- L
A . )
ree] L2 SR, TRV N 0 LY Sy e o O O 2 2 ., R S R T o LOF WHTH DN BELWY S na . o SN S SNER N £ S P et ety .J.A‘... e
4
|
. S 2
§ S 2 2 FI—~ g g g &
. N o© [ ] @
- -~ m - - -—
L - 1 1 H 1 [ 1 1] 1
X s
L
.
B

wmm .m
- R AN
— et gSh 4 b o sh T ot b2 o el e . PO % Y

fped

S 3T S Y N Y T

Gamma
BH Comected Gamma |

St

<—Bit Sizd

m
SRS Rt L ;

-~ e JICLE SRS
o BTN ¥ YR S S (PR IEER (NPPY WEEN 0




Y™ TT N N 5 N T i A L AN T 1 = o

A > A A
\ y i V\ A WV
wkﬁf\i z_éf{.,\wsf: MEELCE Eha .éﬁf\ I ,g..\\«. b
: 3 2= O 5 S5 S Xy v B gy i W T Y W U 2 2oy e e e Y { PV T sy [ ,

L
A
¢
L
L
rJ
’\
=¥
s,
v
I
<
L4
-*
&
i
] <
ey
ey
P
[
I
-~
4
Por>>
Porosityr—}
i

s -~
g S SOV RENE QRS LI RN LTS T RIS WS I ey PRI BUT, ML (ZYF SRS 2200 RN SE B0 VIV Dl L) WY SN L

H

A

-
2|
~
,
:
i)
i
L4
'\
I
]
1
Yl
;
hl
ts,
3
1
4
‘;
s ‘.,
’l
>
v
L)
-3
Ly
P
feutron
1)
*, ~e
k]
L) 4

3

Densitv CnrraefioFR.
‘ARAAAA

R

(¢]

[oes?]
18600
18700

[2ce?]
18800
18900

)

Ol TN

1
R

’
4
[
i

=

BH Cefrected Gamma

-
R ey Yy, -1
=3 rd -
m. Iy |ll!..l\\‘.-.\l\l I
= -
& M

!

«

HI w155 ol

=t -~ F-F—{ - LAl [ JUPee Sbr ST - = Sy

Py LIS P g

RiBGS BH Correcled Ganvha |
Denlsitleali

i
EDST U

2,

[t »
.

oat LTA0T CTRESE (PYS) STERS Y I ) LY Lt R (AN RET

..... BURYN RTINY TUNOT! SO foevortys. . SON PN ,-v.Aynnv- » SO TR ST NN ST

0
o

3
¢
"
|}
e

g

9

ey Y EL
RN
T
-
3
—




-

Timing Marks

A

every 60.0 sec

DST Uphole Tension

QRC DU Marmastad Rammn

PLTITUY

i=§

Temp in
deg F

3 =1 = LR 1| el
f 1{| .
R
ikl
-
Limestone Neutron Por. Shallow FE
percent ohm metres
30 10 10,020 . . 2000
K Y 10 100 1000
Density Cofrection Asray Ind. One Res 60
grams/cc ohm metres
-0.10 040 090,020 . | 2000
' b 10 100 1000
PE Amay Ind. One Res 85
bams/electron ohm metres
lo o 10,020 . ‘ 2000
' b 10 100 1000
Limestone Density Por. Amay ind. One Res Rt
percent , ohm metres
30 10 -10,020 1 . 2000
) ' H an ann annn
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Permian Basin Area Laboratory
2101 Market Street,
Midland, Texas 79703

COMPLETE WATER ANALYSIS REPORT o 2010

CUSTOMER:

DISTRICT:

AREA/LEASE:

SAMPLE POINT NAME

SITE TYPE:

SAMPLE POINT DESCRIPTION:

COG OPERATING LLC

NEW MEXICO

CONCHO SWD

CONCHO SWD WATER WELL €02313
WELL SITES

WELL HEAD

ACCOUNT REP:
SAMPLE ID:
SAMPLE DATE:

ANALYSIS DATE:

ANALYST:

Upstream Chemicals

REPORT DATE:

KENNETH MORGAN
201801033138
5/25/2018

6/1/2018

DG

COG OPERATING LLC, CONCHO SWD, CONCHO SWD WATER WELL 02313

HELD DATA

fnitial Temperature (°F):
final Temperature ("F):
Initial Pressure (psi):
Final Pressure {psd:

pM:
pH at time of sompling:

6/3/2018

ANALYSIS OF SAMPLE

ANIONS:
250 Chloride (CT):
80 sulfate (50,7
100 Borate (M;B0,):
15 Fluaride (F):
Bromide (Br):
Nitrite (NO,):
9.5 Nitrate (NO; )
Phosphate (POJJ )

sifica ($i0,):
ALKALINTTY BY TITRATION: mg/L meq/L
Bicarbonate (HCO;): 293.0 43
Carbonate (CO,*): ND
Hydroxide (OH): ND
ORGANIC ACIDS:

aqueous €O; (ppm):
aqueous H,5 (ppm):
aqueous 02 (ppb):

Calculated TDS (mg/L):

0.0 Formic Acid:
0.0 Acetic Acid:

ND Propionic Acid:
Butyric Acid:

981 Valeric Acid:

Density/Specific Gravity (g/cm’): 0.9978
Measured Specific Gravity 1.0012
Conductivity (mmheos): ND
Resistivity: ND
MCF/D: No Data
BOPD: No Data
BWPD: No Data Anion/Cation Ratio:

mg/l

83.0
357.2
25

ND

ND

ND

ND

ND

ND

mg/L
ND
ND
ND
ND
ND

SCALE PREDICTIONS BASED ON FIELD PROVIDED DATA, FUTHER MCDELING MAY BE REQUIRED FOR VALIDATION OF STALE PREDICTION RESULTS

Conditions Barite (BaSO,) Calcite (CaC0,)
Temp Press. Index Amt (ptb) Index Amt (pth)
80°F 15 psi 0.000 159 19.132
99°F 24 psi 0.000 163 19.259
118°F 34 psi 0.000 168 19.390
137°F 43 psi 0.000 172 19.513
156°F 53 psi 0.000 177 19.622
174°F 62 psi 0.000 181 19.716
193°F 72 psi 0.000 184 19.795
212°F 81 psi 0.000 188 19.868
231°F 91 psi 0.00C 190 19.935
250°F 100 psi 0000 193 20001
Conditions. Cealestite (SrSQ,) Halite (NaCl)
Temp Press. Index Amt (ptb) Index Amt {ptb)
80°F 15 psi -1.06 0.000 -6.44 0.000
99°F 24 pst -1.08 0.000 -646 0.000
118°F 34 psi -1.02 0.000 -647 0.000
137°F 43 psi -0.98 0.000 -6.48 0.000
156°F 53 psi -0.93 0.000 -648 0.000
174°F 62 psi -0.86 0.000 -647 0.000
193°F 72 psi -077 0.000 -6.46 0.000
212°F 81 psi -0.68 0000 -6.45 0.000
231°F 91 psi ~057 0.000 -643 0000
250°F 100 psi -0.45 0.000 -641 0.000

Note 1 When assessing the seventy of the scate problem. Bath the satiration index (S0) and amount of scale must be considered

Note 2: Precipitaicn of each scale :s considered separately Total scate wilf be Tess than the sum of the amounts of the eight (8} scales.

Note 3 Satursbion index predictions on Bus sheet use pH and aikafinity 300, s not ncluded o the catculations.

Comments:

meq/L CATIONS: mg/L meq/L
23 Sodium (Na*): 182.4 7.9
7.4 Potassium (K'): 7.5 0.2
©.0 Magnesium (Mg>*): 326 27
Calcium (Ca®*): 236 1.2
Strontium (Sr*"): 1.6 1))
Barlum (Ba™*): 0.0 c.0
fron (Fe**): 0.0 0.0
Manganese (Mn’'): 0.0 0.0
Lead (Pb>): 0.0 0.0
Zinc @n*"): 0.0 0.0
Aluminum (A'): 0.0 0.0
Chromium (Cr*"): ND
Cobalt {(Co*"): ND
meg/L Copper (Cu®'}: 0.0 0.0
Molybdenum (M2®"): 0.0 0.0
Nicket (N©"): ND
Tin (Sn?°): ND
Titanfum (Ti*"): ND
Vanadium (Vz'): ND
Zirconium (2¢%): ND
Lithium (LT): ND
Tota! Hardness: 195 N/A
1.22 ND = Not Determined
Gypsum (CaSO,-2H,0) Anhydrite (C250,)
tndex Amt (ptb) index Amt (pth)
-1.57 0000 182 0.000
-1.57 0.000 -1.74 0.000
-155 0.000 -1.64 0.000
-1.52 0.000 -1.52 0.000
-149 0000 -139 0.000
-145 0.000 -1.25 0.000
-1.40 0000 -1.10 0.000
-134 0.000 -0.95 0.000
-1.28 0.000 -078 0000
-1.22 0.000 -0.62 0.000
tron Sulfide (FeS) tron Carbonate (FeCO;)
Index Amt (ptb) Index Amt (ptb)
[} 0.000 0.000
[} 0.000 0.000
Q 0.000 00co
o 0.000 0.000
[ 0.c00 0.000
0 0000 0.000
[} 0000 0.000
[ 0.000 0.000
[ 0.000 0.000
[ 0.000 0.0c0
Teass n
ScaleSoftPlzey™
SsP2ada
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New Mexico Office of the State Engineer
Water Column/Average Depth to Water

(A CLW/{HEHHE in the (R=POD has
POD suffix indicates the been replaced,
POD has been replaced O=orphaned,

= URT D famm

& no longer serves a C=thefileis  (quarters are 1=NW 2=NE 3=SW 4=SE)
water right file.) closed) {quarters are smallest to largest) (NAD83 UTM in meters) (In feet)

POD

Sub- QaQa Depth Depth Water
POD Number Code basin County €4 16 4 Sec Tws Rng X Y Well Water Column
C 02313 CuB LE 2 3 3 26 255 33E 636971 3552098* « . 150 110 40

Average Depth to Water: 110 feet
Minimum Depth: 110 feet
Maximum Depth: 110 feet

Record Count: 1

PLSS Search:

Section{s): 25, 26, 27, 34, Township: 2565 Range: 33E
35,36

*UTM location was derived from PLSS - see Help

The dafta is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties,

expressed or implied, concerning the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data.

5/14/18 4:14 PM Page 1 of 1 WATER COLUMN/ AVERAGE
DEPTH TO WATER




NOISH3AIQ 40 S1INIOd SAILOVNI % JALLOY L jo | abeyd INd L1 8L/IVLIG
‘ejep ey) Jo 9sodind Jejnojued Aue Joj Ajigens Jo ‘Ajpqesn ‘Ajigeiiel
ssauajalduiod ‘Aoeundoe ay Buiuieouoo ‘paljdwi Jo pessaldxas ‘sejueliem ou axew JSI/3SO Yy jey) Bulpuejsiepun pessaldxa ay) yim juaidioss ay) Aq perdedoe si pue 9SI/3SONN @yl Ag paysiwiny si elep ayl

+

Jeg :obuey S9zZ diysumoy ¢ 'l :(s)uopasg
:yasees SSd

“punc} sdOd ON

(uoireuniogu] diysisumQ yjim)
UOISIBAI(] JO SJUIOd BAI}DRU| B BAIOY
Jaaulbug 8)e)s 8y} Jo 8ol 00IXayy MaN




New Mexico Office of the State Engineer
Water Column/Average Depth to Water

No records found.

PLSS Search:
Section(s): 1, 2 Township: 26S Range: 33E

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties,

expressed or implied, concerning the accuracy, completeness, reliability, usability, or suitabifity for any particular purpose of the data.
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May 30, 2018

Hobbs News-Sun
P.O. Box 850
Hobbs, NM 88240

Re: Legal Notice
Salt Water Disposal Well
Valor 35 Fee SWD 1

To Whom It May Concern:

Enclosed is a legal notice regarding New Mexico Oil Conservation Division C-108
Application for Authorization to Inject for a salt water disposal well.

Please run this notice and return the proof of notice to the undersigned at:

COG Operating LLC, 2208 W. Main St., Artesia, NM 88210

Sincerely,

Brian Collins
Senior Operations Engineer

BC/sw
Enclosures

CORPORATE ADDRESS ARTESIAWEST OFFICE
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HOBBS NEWS-SUN
LEGAL NOTICES

COG Operating LLC, 2208 W. Main Street, Artesia, New Mexico, 88210,
has filed Form C-108 (Application for Authorization to Inject) with the New
Mexico Oil Conservation Division seeking administrative approval for a salt
water disposal well. The proposed well, the Valor 35 Fee SWD No. 1, is
located 1500 FNL and 580 FEL, Section 35, Township 25 South, Range 33
East, Lea County, New Mexico. Disposal water will be sourced from area
wells producing from the Delaware, Bone Spring and Wolfcamp formations.
The disposal water will be injected into the Devonian/Silurian formation at a
depth of 17,450’ to 19,450’ at a maximum surface pressure of 3490 psi and a
maximum rate of 40,000 BWPD. The proposed SWD well is located
approximately 20 miles west of Jal. Any interested party who has an
objection to this must give notice in writing to the Oil Conservation
Division, 1220 South Saint Francis Street, Santa Fe, New Mexico, 87505,
within fifteen (15) days of this notice. Any interested party with questions
or comments may contact Brian Collins at COG Operating LLC, 2208 W.
Main Street, Artesia, New Mexico 88210, or call 575-748-6940.

Published in the Hobbs News-Sun Hobbs, New Mexico
, 2018.
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June 4, 2018

New Mexico Qil Conservation Division
Attn: Phillip Goetze

1220 South St. Francis Drive

Santa Fe, NM 87505

RE:  Application For Authorization To Inject
Valor 35 Fee SWD #1
1500° FNL, 580" FEL
Unit H, Section 35, Township 25 South, Range 33 East, N.M.P.M.
Lea County, New Mexico

Dear Mr. Goetze:

COG Operating LLC respectfully requests administrative approval for authorization to inject for
the referenced well. Attached, for your review, is a copy of the C-108 application. Once we
receive the newspaper publication and all certified return receipts, we will send you a copy.

Our geologic prognosis has the top of the Devonian at 17658’ and Fusselman at 18498'. We're
permitting the injection interval a couple of hundred feet shallower and deeper than the
prognosis just in case the formation tops are different than expected due to the lack of deep
well control in this area.

Please do not hesitate to contact me at {575} 748-6940 should you have any questions.

Sincerely,

g

Brian Collins
Facilities Engineering Advisor

BC/mv
Enciosures

CORPORATE ADDRESS ARTESIAWEST OFFICE

NEW MEXICD 88210






