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STATE OF NEW MEXICO
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT
OIL CONSERVATION DIVISION

APPLICATION OF NGL WATER
SOLUTIONS PERMIAN, LLC
TO APPROVE SALT WATER
DISPOSAL WELL IN LEA
COUNTY, NEW MEXICO.

CASE NO.

APPLICATION

NGL Water Solutions Permian, LLC (“NGL”), OGRID No. 372338, through its
undersigned attorneys, hereby makes this application to the Oil Conservation Division pursuant to
the provisions of N.M. Stat. Ann. § 70-2-12, for an order approving drilling of a salt water disposal
well in Lea County, New Mexico. In support of this application, NGL states as follows:

(1)  NGL proposes to drill the Striker 4 SWD #1 well at a surface location 850 feet from
the South line and 174 feet from the West line of Section 24, Township 24 South, Range 34 East,
NMPM, Lez County, New Mexico for the purpose of operating a salt water disposal well.

(2)  NGL seeks authority to inject salt water into the Bell and Cherry Canyon formations
at a depth of 5,437 to 7,200°.

(3)  NGL intends to use 5.5 inch tubing and NGL requests that the Division approve a
maximum daily injection rate for the well of 20,000 bbls per day.

(4)  NGL anticipates using an average pressure of 815 psi for this well, and it requests
that a maximum pressure of 1,087 psi be approved for the well.

(5) A proposed C-108 for the subject well is attached hereto in Attachment A.

(6)  The granting of this application will avoid the drilling of unnecessary wells, will

prevent waste, and will protect correlative rights.

EXHIBIT

i A



WHEREFORE, NGL requests that this application be set for hearing before an Examiner
of the Oil Conservation Division on January 9, 2020: and that after notice and hearing, the Division

enter its order approving this application.

Respectfully submitted,

MODRALL, SPERLING, ROEHL, HARRIS
& SISK. P.A.

By: [ SR L]

Deana Bennett

Post Office Box 2168

500 Fourth Street NW, Suite 1000
Albuguergue, New Mexico 87103-2168
Telephone: 505.848.1800

Attorneys for Applican




CASE NO. : Application of NGL Water Solutions Permian, LLC for approval of salt
water disposal well in Lea County, New Mexico. Applicant seeks an order approving the Striker
4 SWD #1 well, with a surface location 850 feet from the South line and 174 feet from the West
line of Section 24, Township 24 South, Range 34 East, NMPM, Lea County, New Mexico.
Applicant requests authorization to inject salt water into the Bell and Cherry Canyon formations
at a depth of 5,437 to 7,200°. Applicant requests that the Division approve a maximum daily
injection rate for the well of 20,000 bbls per day. Said location is approximately 15 miles west of
Jal, New Mexico.
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Side 2

Il WELL DATA

A

X1V,

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) Fach 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 he uscd 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.

The following must be submitted for cach injcction 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 1o 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.

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
advertisernent 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 partics 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 1o them.
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NGL Water Solutions Permian, LLC
Striker 4 SWD No. 1
FORM C-108 Supplemental Information
. Well Data

A Wellbore Information

1.

'_ - Welllnform_aggr: -

’ -—[é_:ase N:;rﬁ;_ Striker 4 SWD

~ WellNo. . 1
‘ County "__ __1__Lea
Location 524 T-245R-34E

’?p—ot_a‘gye LocauonT 850" FSL & 174 FWL _j

2.

a. Wellbore Description

| B Casmg lnformatuon

Type | Surface ‘ Production
o0 | 13375 | 9625
wr | 0480 | osas |
o | 12415 i_ 8.535" |
Diift D | 12259" | 8379° |
~cop | 14375
“Weigh! 68—lb/ft
Grade L-80

| HoleSize | 175
Depth Set |  1,450"




3.

4.

b. Cementing Program

Cement information

Casing String Surface Production |
_C_em_ent Type C C
Cement Yield 2.22 ft3/sk 1.69 ft3/sk
Total Cement | o) 1886 sks
Volume | "7 " |
Cement Excess 100% 50%
| Toc | surface | Surface
Circulate to Circulate to
Method Surface Surface |
Tubing Description
Tubing In_f_ormation
oD 5.500"
| WT 0.304"
e 4.98”
Drift ID 3.875"
coD 5.000"
Weight 11.6 lb/ft_ |
Grade |  L-80
Depth Set 0'-5,390" 1

Lining Material: NOV TK805 (PC & KC CBR

Packer Description

Arrowset 1-XS 10k mechanical nickel-coated injection packer

B. Completion Information

1.

Injection Formation: Bell and Cherry Canyon

Gross Injection Interval: 5,437 - 7,200
Completion Type: Perforated
Drilled for injection.

See the attached wellbore schematic.

Qil and Gas Bearing Zones within area of well:



r‘.‘_ B Formation | Depth !
| . Bone Spring F 9,237
Wolfcamp 12,280’

n CStrawn | 12,542
Atoka | 12,617
Momow [ 12798’

VI. Area of Review

All wells that penetrate the proposed injection interval within the %4-Mile AOR are horizontally
completed in deeper formations and have been cemented across the proposed injection interval.

VII. Proposed Operation Data

1.

Proposed Daily Rate of Fluids to be injection:

Average Volume: 10,000 BPD
Maximum Volume: 20,000 BPD

Closed System
Anticipated injection Pressure:

Average Injection Pressure: 815 PSI (surface pressure)
Maximum Injection Pressure: 1,087 PSI (surface pressure)

The injection fluid is to be locally produced water. Attached are produced water sample
analyses taken from the closest wells that feature samples from the Delaware, Bone Spring,
Wolfcamp, Strawn, Atoka, and Morrow formations.

The disposal interval is non-productive. No water samples are available from the surrounding
area.



ViIl. Geological Data

The Delaware Mountain Group (DMG) of the Delaware Basin comprises of Guadalupian-age arkosic to
subarkosic sandstone, siltstone, and detrital limestone that was deposited in deep water, mainly during
lowstand and early transgressive sea-level stages. The basin succession is formally divided into the
Brushy Canyon, Cherry Canyon, and Bell Canyon Formations (descending order). Stratigraphic divisions
within the Delaware Mountain Group are somewhat uncertain due to lithologic similarity and thus a lack
of clear boundaries between the major formational intervals. The Delaware Basin during deposition of
the Delaware Mountain Group was a deep-water basin bounded by carbonate-ramp (San Andres and
Grayburg) and carbonate-rim (Goat Seep and Capitan) margins that developed on the western edge of
the Central Basin Platform, the Northwest Shelf, and the Diablo Platform. The top of the interval is
designated by another carbonate, the Lamar limestone included in the Bell Canyon Formation. The Bell
Canyon contains carbonaceous silty sandstone along with clean, fine grained, massive friable sand. The
Brushy Canyon and Cherry Canyon intervals consist of the following: (1) very fine to fine-grained arkosic
to subarkasic sandstones, mostly massive in character, (2) very fine grained sandstones microlaminated
with siltstones, (3) dark-colored organic siltstones {lutites), {4) carbonate beds (limestone or dolomite)
more prevalent near shelf margins, and (5) black to dark gray, calcareous shales. Shale is notably rare in
the section and is virtually absent from the Brushy Canyon Formation. Carbonate units {mainly
limestone) are present in the upper Cherry Canyon and, especially, Bell Canyon intervals. Porosities and
permeabilities in productive intervals range from 12-25% and 1-5 md, respectively, but occasional
“streaks” of permeability of up to 200 md are sometimes present. These good porosities indicate a rock

that is capable of taking water injection.

A. Injection Zone: Bell and Cherry Canyon

. Formation | Depth
Rustler Anhydrite 810’ ]

Salado o 1,209 o

- ___ Delaware 5384

_____ BellCanyon _ o oosmr ]
I Cherry Canyon o - 6,379 '_'_' o
Brushy Canyon _ 7679 :
_ BoneSpring ) 93 ]
. Wolfamp | 12280 ]

B. Underground Sources of Drinking Water

The most closely offsetting water wells were drilled to 610 or shallower, generally producing
from the Santa Rosa. Fresh water depth appears to vary from 40’ to 475’ (300’ on average) in
the area in the form of sporadic alluvial sources and the Santa Rosa. In general, any USDWs (i.e.
Upper Rustler) would be expected to fall above the salt and will be protected. The top of the

Rustler Anhydrite is estimated at approximately 810",



IX. Proposed Stimulation Program
No proposed stimulation program planned at this time.

X. Logging and Test Data on the Well

There are no logs or test data on the well. During the process of drilling and completion resistivity,
gamma ray, and density logs will be run.

Xl. Chemical Analysis of Fresh Water Wells

The only fresh water well {C-03580) within one mile of the well location as shown on the attached map
could not be located. As a result, fresh water samples were not obtained for analysis purposes.

ki



XIi. Affirmative Statement of Examination of Geologic and Engineering Data
Based on the available engineering and geologic data we find no evidence of open fauits or any other

hydrologic connection between the disposal zone (of the proposed Striker 4 SWD #1) and any
underground sources of drinking water.

NAME: John C. Webb TITLE: Sr. Geologist

SIGNATURE: /M Sy DATE: S84 2 2ev§
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.. Wellbore Schematic
MarathonOil Well Name: DEE BOOT FEE 24 34 26 TB 7H
I' e : Praspect Ama . < [Weusubtipe e
N VMEXIED -~ -|RED HuLS [ SR I l— 7
Well Configurstion Type [WeD Objectve Iw-'n's"w;
HORIZONTAL EXPLOITATION DRILLING 3.447.00
HORIZONTAL - DEE. BOOT FEE 24 34 26 TB TH, 7/26/2018 3:54:31 PM
™MD .
(AKB) | TVD (iKB) | tncl () Vertical-schematic (actual)
LH 52 05 8 4=
2 26 05 o . W e
1':3:{‘ SRR | ,'j” “1‘ R
e o Lga o
s 32 05 ey e e ! 8 o
auy e Zg B o v ol
@ 374 0.5 Des:Conductor Cement; Depth MD:26.5- il g 8 &R )
o 0o 05 66.5 fIKB; Date:3/1/201 :§ 2 Z N R G e o
) ’ 4% % o ¢ 4% No.:1; Des:Conductor 1; 0D:20.000 in;
we 666 0.5 Des:Surface Casing Cement; Depth | : ":‘ & {3:19.’('100 i&;j?.mh NOSSSERS RO
Y . -4) B :40.
ws | 10047 14 MD:26.5-1,079.0 f1KB; Date:4/6/2018 1 ngt
l\s 5!
10384 1,036.1 1.1 55“ ::éi:
o4 1,077.4 10 5 :‘ 'E:ZE N i
) B Ay No.:2; Des:Surface; OD:13.375 in;
o7 1.073.0 1.0 Des:intermediate Casing Cement; Depth ) 3 ff®S——ID:12.615 in; Depth MD:26.5-1,079.0 )
. - MD:26.5-5.555.0 ftKB; Date:5/23/2018 "> B0 g fIKB; Length:1,052.55 fi i
88108 6,609 1.1 b ¥
wms | 65104 11 1% &
3 )
wsms | G52 1.1 4 & ) : ) .
25 & B B No.:3; Des:intermediate 1; 0D:9.625 in;
; Deg.intermediate Casing Cement; Depth 5 & . 2 ID:8.835 in: Depth MD:26. BeR-
R Pt 11 ¢ , g Ceme A 8.835 in; Depth MD:26.5-5,555.0 #IKB;
MD:26.5-11,701:0 ftKB; Date:5/30/2018 | ":1 Lenglh:5,528.50 ft
A 11,297.1 0.7 i 3
s 11,306.6 0.7 5 2 0 : \
wasss | 11,3073 0.7 E i} 4
waaz | 137 | 08 iy = %
{:_. 3 r. : ks
1488 11,326.3 08 %. ].'. e ': ‘3
b | nE:
wase | 193228 0.9 % 5 ”f 1
i | w2 | 09 . 1
vsas 11,6238 1.6 ;; %1
A
116887 11,626 16 1 3
nase | 446700 22 ‘ ;:3
X & No.:4; Des:intermediate 2; OD:7.000 in;
"em3 11,671.7 2.2 e 1D:6.184 in; Depth MD:-6.2-11,691.3
v fiKB; Length:11,697.49 ft
nas | 11.6815 23 Des:Liner Cement; Depth MD: 11,326.0- - Vi
wams | 123700 90.9 17.297.0 ftKB; Dme:7l19120184% |' J ‘_'3
L I
Tases 12,369.9 80.9 ‘.:‘ i ':%
172880 12,368.2 90.4 g‘ ; : ;&
T aees 12.369.2 90.4 EE ; :E
waso | 123692 90.4 g &
v | 123888 | 904 2 | 5 No.:5; Des:Liner 1; OD:4.500 in; ID:3.920
1wans 12.368.8 90.4 2 ¥ in; Depth MD:11,316.7-17,297.0 fiKB,
‘ ' Length:5,980.31 ft
Directions to Well: From the intersection of State Highway 128 (East Kansas Ave) and State Highway 15 in the city of Jal, NM, travel wesl on State Highway 120
for 14.1 miles to County Road #2 (Battle Axe Road) on the left. Travel southwest on Battle Axe Road for 1.5 miles to proposed well 5,009 feet on the right.
Page 1/t Report Printed: 7/26/2018
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@@

Two Copies

Di

Submit To "Appropriate District Oﬁ% ®%

Distriet |
1625 N. French Dr., Hobbs,
District Il

811 S. First St., Artesia, NM 88210

District Il
1000 Rio Brazos Rd., Aztec, NM 87410

*Q
e

Distrigt [V
1220 S. St. Francis Dr., Santa Fe, NM 375@

State of New Mexico

Santa Fe, NM 87505

Form C-105
Revised April 3, 2017

.-LQ ergy, Minerals and Natural Resources

1. WELL API NO.
1 30-025-44165

%Qll Conservation Division
1220 South St. Francis Dr.

2. Hoﬂuse
STATE [ FEE

[J FED/INDIAN

WELL COMPLETION OR RECOMPLETION REPORT AND LOG

4. Reason for filing:

3. State Oil & Gas Lease No.

j Agreement
DEE BOOTFEE 24 3426 TB

@] COMPLETION REPORT (Fill in boxes #1 through #31 for State and Fee wells only)

[0 C-144 CLOSURE ATTACHMENT (Fill in boxes #1 through #9, #15 Date Rig Released and #32 and/or
#33; attach this and the plat to the C-144 closure report in accordance with 19.15.17.13. K NMAC)

6. Well Number:
7H

7. Type of Completion:

NEW WELL [] WORKOVER [] DEEPENING [JPLUGBACK [ DIFFERENT RESERVOIR [] OTHER

8. Name of Operator

Marathon Oil Permian LLC

9. OGRID 55608

10. Address of Operator

5555 San Felipe St., Houston, TX 77056

11. Pool name or Wildcat

RED HILLS; BONE SPRING, NORTH

12.Location | UnitLtr Section Township Range Lot Feet from the | N/S Line Feet from the | E/W Line County
Surface: A 26 248 34E 271 N 1145 E LEA
BH: P 26 248 34E 105 S 955 E LEA
13. Date Spudded | 14. Date T.D. Reached 15. Date Rig Released 16. Date Completed (Ready to Produce) 17. Elevations (DF and RKB,
4/1/2018 7/18/2108 7/20/2018 10/15/2018 RT,GR,etc.) 3447 GR
18. Total Measured Depth of Well 19. Plug Back Measured Depth 20. Was Directional Survey Made? 21. Type Electric and Other Logs Run
17280'/ 12434’ Yes MUD GR
22. Producing Interval(s), of this completion - ‘T‘op. Bottom, Name
12,458’ - 17,158"; BONE SPRING
23. CASING RECORD (Report all strings set in well)
CASING SIZE WEIGHT LB./FT. DEPTH SET HOLE SIZE CEMENTING RECORD AMOUNT PULLED
13 3/8" 54.5/ J55 1052' 17 1/2" 1170 464
9 5/8" 40/ J55 5528’ 12 1/14" 5528 454
7" 29/P110-IC 11664’ 8 3/4" 902 38
41/2" 13.5/P110-IC 17270 6 1/8" 600 124
24, LINER RECORD 25. TUBING RECORD
| SIZE TOP BOTTOM SACKS CEMENT | SCREEN SIZE DEPTH SET PACKER SET
41/2" 11290’ 17270 600 2.875 11,305' 11,291
26.  Perforation record (interval, size, and number) 27._ACID, SHOT, FRACTURE, CEMENT, SQUEEZE, ETC.
12,458' - 17,158"; 0.36", 900 shots DEPTH INTERVAL AMOUNT AND KIND MATERIAL USED
12,458 - 17,158' 11,918,680 Ibs - 40/70; 100 Mesh
14,522 gal - 15% HCI Acid
28 ~ PRODUCTION
Date First Production Production Method (Flowing, gas lift, pumping - Size and type pump) Well Status (Prod. or Shut-in)
10/15/2018 Flowing Producing
Date of Test Hours Tested Choke Size Prod'n Fpr Oil - Bbl Gas - MCF Water - Bbl. Gas - Oil Ratio
10/23/2018 24 64 Test Period | 1226 1043 3957
Flow Tubing Casing Pressure Calculated 24- Oil - Bbl. Gas - MCF Water - Bbl. Oil Gravity - AP1 - (Corr.,)
5. Disposition of Uas (501d, used Jor Juel, vented, etc.) 30. Test Witnessed By
sold
. List Attachments
32_ 1T a temporary pil was used at The well, altach a plal With the localion of the lemporary pit. | 33. Kig Kelease Date:
|34 1T an on-site burial was used at the well, report the exact location of the on-siic burial:
Latitude Longitude NADS3

Signature

A

E-mail Address acovarrubias@marathonoil.com

Printed

Name

Adrian Covarrubias

I hereby certify that the information shown on both sides of this form is true and complete to the best of my knowledge and belief
Title CTR - Technician HES

Date
/7

11/1/2018

~=



INSTRUCTIONS

This form is to be filed with the appropriate District Office of the Division not later than 20 days after the completion of any newly-drilled or
deepened well and not later than 60 days after completion of closure. When submitted as a completion report, this shall be accompanied by one
copy of all electrical and radio-activity logs run on the well and a summary of all special tests conducted, including drill stem tests. All depths
reported shall be measured depths. In the case of directionally drilled wells, true vertical depths shall also be reported. For multiple
completions, items 11, 12 and 26-31 shall be reported for each zone.

INDICATE FORMATION TOPS IN CONFORMANCE WITH GEOGRAPHICAL SECTION OF STATE

Southeastern New Mexico Northwestern New Mexico

T. Anhy T. Canyon T. Ojo Alamo T. Penn A"

T. Salt T. Strawn T. Kirtland T. Penn. "B"

B. Salt T. Atoka T. Fruitland T. Penn. "C"

T. Yates T. Miss T. Pictured Cliffs T. Penn. "D"

T. 7 Rivers ) T. Devonian T. Cliff House T. Leadville

T. Queen . T. Silurian T. Menefee T. Madison

T. Grayburg T. Montoya T. Point Lookout T. Elbert

T. San Andres (A T. Simpson T. Mancos T. McCracken

T. Glorieta /o ) T. McKee T. Gallup T. Ignacio Otzte

T.Paddock____ A\ W T. Ellenburger Base Greenhorn T.Granite

T. Blincbl_'x (, E T. Gr. Wash T. Dakota

T.Tubb T. Delaware Sand T. Morrison

T. Drinkard T. Bone Springs T.Todilto

T. Abo T. T. Entrada

T. Wolfcamp T. T. Wingate

T. Penn T. T. Chinle

T. Cisco (Bough C) T, T. Permian

OIL OR GAS
SANDS OR ZONES
No. 1, from........cvvviinininnnn.l) (s TN No. 3, from.........ccovenvnennnnn.. (T
No. 2, from....cocvviieniininennnnnn, 1 (o SRR No. 4, from.......cccvvvvuvnennnnnnn. o S N
IMPORTANT WATER SANDS
Include data on rate of water inflow and elevation to which water rose in hole.
No. L, from...ccovineiiiiiieiiiiiieens { (s TP | (1 PR
NO. 2, from. ... reeieneens (0 | (=1 SO
NoO. 3, from..ceiiiiiiirinirei e 0 T (- SRR
LITHOLOGY RECORD (Attach additional sheet if necessary)
From To Tll::cg: : s Lithology From To 1}'::: eetss Lithology




. Wellbore Schematic
MarathonOil Weli Name: DEE BOOT FEE 24 34 26 WA 6H
hoe - “{Prospect Area eidNenie. _ “TWel Sutype Lavq,wqfdmn tude )
NEWMEXICO. , - -|REDHILLS ST T NAD2T .Ilﬂ*iwm
Vel Configuration Type Iww Gbjective Weli Status Ground Elevation (1)
HORIZONTAL EXPLOITATION DRILLING 3,447.00
HORIZONTAL - DEE BOOT FEE 24 34 26 WA 6H, 8/6/2016 2:03:43 PM
MD
{fKB) | TVD (fiKB) | Inci {*) Vertical schematic (actual)
=8 26.6 05
79 279 05
2 28.2 05
2] 37. . . e
. ! 05 Des:Conducor Cement, Depth MD:26.5-
" 51.8 05 66.5 fiKB; Date:3/1/20
e 636 05 i No.1; Degﬂqnducﬁr 1,0D:20000 in;
- 666 05 Des:Surface Cesing Cement; Depth L Rm% in; Depth MD.26.5-66.5 1K
e | e 25 MD:26.5-1,079.0 fiKB; Date:4/8/2018 s
=8 1.0354 25
wm 1.077.1 24 No..2; Des:Surface; 0D:13.375in;
1.1 1.078.7 24 Des:Intermediate Casing Cement; Depth ] % ID:12:615 in; Depth MD:26.5-1,079.0
i~ ¥ Ty 511 P04 TR % i fiKB; Length:1,05250ft * AnAn
asns 54905 09 MD:26.5-5,555.2 ftKB; Date:5/1/2018 ke . : ! . g
fresy 5,496.2 09
sss 5537.5 07 Des:Auto cement plug; Depth 2 Dec- - oD in
MD:5,570.0-5,555.2 IKB; Date'5/12018 N'?-‘a'apsﬁs;'“'e'"'e?’iﬂ'? 1,0D:9625in,
st | 55392 07 Des:Intermediate Casing Cement; Depth :_D,e'g%‘;gzsm MD:26.5-5,555.2 fIKB,
ws | 55830 06 MD:26.5-11,903.0 1KB; Date:5/1072018 SGRSED!
o ’ Des:Cement Piug #2; Depth
nan 114145 1.1 MD:11,431.0-12,781.0 KB,
Date:6/30/2018
ezt 11,6054 05
nems 11,6218 05
wea | 14,6245 05
wear | 11.625.4 05
nan3 11,630.7 05
nssc 11,6323 05
YT 1,799.7 05
1856 11,801.0 05
wama 11,884.6 07 No.:4; Des:Inteimediate 2; OD:7.000 in;
nes 11,886.3 07 (D:6.184 in; Depth MD:26.5-11,902 8
: fiKB; Length:11,876.32 ft
283 12,098.5 19 :
ey 12,6145 59.2 Des:Liner Cement; Depth MD:11,622.1- g
s 12,6749 917 17,523 0 ftKB; Date:8/1/2018 3
v.az6 12,674.8 97
7473 12,673.3 91:9
vama 12,673.2 919
nEno 12,671.6 219 No..5; Des:Liner 1; 0OD:4 500 in; 1D:3.920
: in; Depth MD:11,622.1-17,523.0 KB,
st 12.671.6 919 Length:5,9800.87 fi
Directions 1o Well. From the intersection of Slate Highway 128 (Fas! Kansas Ave) and State Highway 18 in the Gty of Jal, NM, ravel wesi on State Highway 128
for 14.1 miles to County Road #2 (Battie Axe Road) on the lefi. Travel southwest on Battie Axe Road for 1.5 miles to proposed well 5,009 feet on the right.
Page 1/1 Report Printed: 8/6/2018
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Tt Coptea T Dm0 State of New Mexico Form C-105
Distriet | Q) Energy, Minerals and Natural Resources Revised April 3, 2017
1625 N. French Dr., Hobbs, NM 8824% 1. WELL API NO.
811 S. First St., Artesia, NM 88 ‘% . . . . s 30-025-44212
LS. Fist St., Artesia, NM 83200, %S ) Oil Conservation Division T Type ofl
1000 Rio Brazos Rd., 37“0*“ A@ 1220 South St. Francis Dr. [(] STATE FEE [JFED/INDIAN
1220 S. St. Francis Dr., Santa Fe, NNR7505 N Santa Fe, NM 87505 3. State Oil & Gas Lease No.
WELL COMPLETION Q®’RECOMPLETION REPORT AND LOG
4. Reason for filing: Q»V 5. Lease Name or Unit Agreement Name
DEE BOOT FEE 24 34 26 WA
COMPLETION REPORT (Fill in boxes #1 through #31 for State and Fee wells only) 6. Well Number:
[0 C-144 CLOSURE ATTACHMENT (Fill in boxes #1 through #9, #15 Date Rig Released and #32 and/or | 6H
#33, attach this and the plat to the C-144 closure report in accordance with 19.15.17.13.K NMAC)
7. Type of Completion:
ﬁ NEW WELL [] WORKOVER [] DEEPENING [JPLUGBACK [ DIFFERENT RESERVOIR [J OTHER
8. Name of Operator sy rathon Oil Permian LLC % OGRID 375008
10. Address of Operator 1. Pool name or Wildcat
5555 San Felipe St., Houston, TX 77056 ANTELOPE RlDGE; WOLFCAMP
12.Location | UnitLtr Section “Township Range Lot Feet from the | N/S Line Feet from the | E/W Line County
Surface: A 26 248 34E 271 N 1175 E LEA
BH: P 26 248 34E 90 S 1356 E LEA
13. Date Spudded | 14. Date T.D. Reached 15. Date Rig Released 16. Date Completed (Ready to Produce) 17. Elevations (DF and RKB,
4/6/2018 7/30/2018 8/2/2018 10/15/2018 RT,GR,etc.)  3447' GR
18. Total Measured Depth of Well 19. Plug Back Measured Depth 20. Was Directional Survey Made? 21. Type Electric and Other Logs Run
17523' 1 12729 Yes MUD GR
22. Producing Interval(s), of this completion - Top, Bottom, Name
12,566' - 17,382'; WOLFCAMP
23. CASING RECORD (Report all strings set in well)
CASING SIZE WEIGHT LB./FT. DEPTH SET HOLE SIZE CEMENTING RECORD AMOUNT PULLED
12 1/4" 54.5 | J55 1079’ 17 1/2" 1465 464
9 5/8" 40/ J55 6555 12 1/4" 1797 538
7" 28/P110 11903’ 8 3/4" 947 286
4 1/2" 13.5/P110-iC 17523' 6 1/8" 561 0
24. LINER RECORD 25. TUBING RECORD
SIZE TOP BOTTOM SACKS CEMENT | SCREEN SIZE DEPTH SET PACKER SET
41/2" 11622' 17523' 561 2.875 11574’ 11560
26. Perforation record (interval, size, and number) 27. ACID, SHOT, FRACTURE,  CEMENT, SQUEEZE, ETC.
12,566' - 17,382" 0.36", 900 shots DEPTH INTERVAL AMOUNT AND KIND MATERIAL USED
! ' ' ' 12,566' - 17,382’ 10,822,290 Ibs - 40/70; 100 Mesh
16,286 gal - 15% HC1 Acid
2 PRODUCTION -
Date First Production Production Method (Flowing, gas lift. pumping - Size and type pump) Well Status (Prod. or Shut-in)
10/15/2018 Flowing Producing
Date of Test Hours Tested Choke Size Prod'n For Oil - Bbl Gas- MCF Water - Bbl. Gas - Oil Ratio
10/22/2018 24 62 Test Period 1984 1897 2135
Flow Tubing Casing Pressure Calculated 24- Oil - Bbl. Gas - MCF Water - Bbl. Oil Gravity - API - (Corr.,)
Press.  gg 750 Hour Rate I |
29 Disposition of Gas (Sold, used jor Juel, vented, eic,) 0. Test Witnessed By
sold
31 List Attachments
a temporary pit was used at the well, attach a plat with the Tocation of the temporary pit. | 33. Rig Release Date:
34. 11 an on-site burial was used at the well, report the exact Tocation of the on-site bural:
Latitude Longitude NADS83
I hereby certify that the information shown on both sides of this form is true and complete o the best of my knowledge and belief
Signature 4[ %_y Trmied adrian Covarrubias i CTR - Technician HES Date 11112018
E-mail Address acovarrubias@marathonoil.com

k= 20.A5



INSTRUCTIONS

This form is to be filed with the appropriate District Office of the Division not later than 20 days after the completion of any newly-drilled or
deepened well and not later than 60 days after completion of closure. When submitted as a completion report, this shall be accompanied by one
copy of all electrical and radio-activity logs run on the well and a summary of all special tests conducted, including drill stem tests. All depths
reported shall be measured depths. In the case of directionally drilled wells, true vertical depths shall also be reported. For multiple
completions, items 11, 12 and 26-31 shall be reported for each zone.

INDICATE FORMATION TOPS IN CONFORMANCE WITH GEOGRAPHICAL SECTION OF STATE

Southeastern New Mexico Northwestern New Mexico

T. Anhy T. Canyon T. Ojo Alamo T.Penn A"

T. Salt T. Strawn T. Kirtland T. Penn. "B"

B. Salt T. Atoka T. Fruitland T. Penn. "C"

T. Yates T. Miss T. Pictured Cliffs T. Penn. "D"

T. 7 Rivers T. Devonian T. Cliff House T. Leadville

T. Queen T. Silurian T. Menefee T. Madison

T. Grayburg T. Montoya T. Point Lookout T. Elbert

T. San Andres T. Simpson T. Mancos T. McCracken

T. Glorieta T. McKee T. Gallup T. Ignacio Otzte

T. Paddock T. Ellenburger Base Greenhomn T.Granite

T. Blinebry T. Gr. Wash T. Dakota

T.Tubb T. Delaware Sand T. Morrison

T. Drinkard T. Bone Springs T.Todilto

T. Abo T. T. Entrada

T. Wolfcamp T. T. Wingate

T. Penn T. T. Chinle

T. Cisco (Bough C) T. T. Permian

OIL OR GAS
SANDS OR ZONES
No. L, from.....ccveevviiiiiininnld ({0 SO No. 3, from....ccccvvnviniiinninnnn.. (0 T
No.2,from.......ccccoeevviiniennn... (1 TN No.4,from........ccocvveveiveinnn.. (s JOT
IMPORTANT WATER SANDS
Include data on rate of water inflow and elevation to which water rose in hole.
O (B T (o) 1| U U U {7 TSP (=1 PO
D [ § (1) 1| TR {00 TP (=T SR
NO. 3, frOM...evieiiiiitiiiieerer e reeeeen, 10 T {7 PP
LITHOLOGY RECORD (Attach additional sheet if necessary)
From To I}‘::;:: ts s Lithology From To T?:lc:: ;ss Lithology

'@"A“G




MarathonOQil

Wellbore Schematic

Well Name: DEE BOOT FEE 24 34 26 WXY 3H

Prospect Area e, - T+ | WaiSubtypa Ty 2
«* |RED HILLS A e St I S apABARes - .
-[Weu Objecive Well Stofus Ground Elevation {f)
EXPLOITATION DRILLING J§,447.00

HORIZONTAL - DEE BOOT FEE 24 34'26 WXY 3H BP01: 8/20/2018 10:41:40 AM
MD .
(fKB) | TVD {fIKB) | Inci () Vertical schematic (actual)
43033 -5.902.2 0.2
=3 028 0.2
. -45.6 02
00 0.0 0.2
=6 %6 0.2 Y S ' j'[ Mg P ,:\;
o | ze 0.2 wy RERE ok
g W
w | w7 02 Des:Conductor Cement; Depth MD:26.5-517 -5/ §41 & o i;?’t' i
w | o0 02 §6.5 IKS; Date: 1120187 B i Tt .
' : AR ;0 5:%:: {02 DesConductor 1, 020000
i 6a.6 02 Des:Surface Casing Cement; Depth S-’.:L':Iﬁ 3 N 8 :49.000 in; Depth MD:26.5-66.5 fiK8;
) MD:26.5-1,079.0 KB, Date: 2820181 1§ g p  Lengh:4000R
e | 10344 0.6 9% U 20
priid ) e R (R |
o83 1,036.7 0.6 t;% ;5 o 3 ’E:} ¢
Ao Y
S X
sone | 1oma | 06 b 41 No.3 Des:Sutace; OD:13.375 in;
roms 1,079.1 0.6 Des:Intermediate Casing Cement; Depth % & & E‘gﬁ i ID:12.615 in; Depth MD:26.5-1,079.0
MD:26.5-5,551.8 ftKB; Date:6/3/2018 % & fIKB; Length:1,052.53 f
swrz | 54876 133 % 2 'fi
|
sses | 65,4888 13.2 b & ol
wos | 6606 | 125 o g % 2 - . .
o & % No.:4; Dés:Intermediate 1; 0D:9.625 in;
) Des:intermediate. Casing Cement; Depth, & & -8.635 in; D D:26.5-5,5518 fIKB;
s | Sz 125 MD:26.5-11,976.7 ftKB; Date:6/8/2018 | Lo oy g D26.35,5515 ke:
g Length:5;525.34 fi
IR 11,6282 4.1 E{
war | 116363 41 "" '
i
nms | 116466 4.2 %:,
117881 11,662.7 4.2 ?-‘E 3 :
s 11,656.3 42 é:: ‘ h
nme | 116615 4.3 ):‘ : iﬁf &
niees 11.663.1 43 ,:L 3 | &
131832 11.682.8 4.2 ;:\-’ ‘
193 11,7971 3.0 ’*55 ; 2“' 3
12 Ria
s | 11,798.4 30 F; 2 B %
11,978, .‘i o : ‘
7 | 11.843.9 28 '}' f::t | No.:5; Des:intermediate 2; OD:7.000 in; \
vs | 11,6466 28 Des:Liner Cement; Depth MD: 11,778.0- <« o ID:6-184 in; D: pth l\al739:2:.5-11,978.3
woms | 280 | 908 17.491.0 AKB; Date: 811612018 ? ey AIE:; Longth:1,351.
- B
omr | 2589 | 908 Vo
s | 2802 | 915 4k
vass | 26032 91.5 i I
s | 2802 | 915 4 B
wass | 28020 915 ;5 No.:6; Des:Liner 1, 0D:4.500 in; ID:3.920
o .. in; Depth MD:11,758.5-17,491.0 fiKB;
s | 2809 | 915 Length:5,732.52 fi
Directions to Well: From the infersection of State Highway 120 (Cast Kansas Ave) and State Highway 16 i The City of Jal, MM, travel west on Stale Highway 128
for 14.1 miles to County Road #2 (Battle Axe Road) on the left. Travel southwest on Battle Axe Road for 1.5 miles to proposed well 5,009 feet on the right.

Page 11

Report Printed: 8/20/2016
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o To Approghis Dacit Ofieo State of New Mexicg 2 Form C-105
District 1 Energy, Minerals and Nagur@ijitésources A Revised April 3, 2017
1625 N. French Dr., Hobbs. NM 88240 A\ % 'LQ 1. WELL APINO.
bt i . Aconi, NMESL10 Oil Conservation Divis‘i&\‘ 3%?3::4162
IOOORnI) Brazos Rd., Aztec, NM 87410 1220 South St. Fl'anCiS Dr. Gﬁ\ D STATE M FEE [ FED/INDIAN
1220 S, St. Francis Dr., Santa Fe, NM 8750 Santa Fe, NM 87505 @e 3. Statc Oil & Gas Lease No.

WELL COMPLETION OR RECOMPLETION REPORT AND LOG
4. Reason for filing:

5.1 e
DEE BOOT FEE 24 34 26 WXY
M COMPLETION REPORT (Fill in boxes #1 through #31 for State and Fee wells only) 6. Well Number:

[0 C-144 CLOSURE ATTACHMENT (Fill in boxes #1 through #9, #15 Date Rig Released and #32 and/or | 3H
#33; attach this and the plat to the C-144 closure report in accordance with 19.15.17.13.K NMAC)

7. Type of Completion:
NEW WELL [] WORKOVER [J DEEPENING [JPLUGBACK [ DIFFERENT RESERVOIR [ OTHER

| 3 Name of Operator s rathon Oil Permian LLC 9. OGRID 375098
10. Address of Operator 11. Pool name or Wildcat
5555 San Felipe St., Houston, TX 77056 ANTELOPE RIDGE: WOLFCAMP

12.Location | UnitLtr Section Township Range Lot Feet from the | N/S Line Feet from the | E/W Line County
Surface: A 26 248 34E 271 N 1205 E LEA
BH: (o} 26 248 34E 106 S 2286 E LEA
13. Date Spudded | 14. Date T.D. Reached 15. Date Rig Released 16. Date Completed (Ready to Produce) 17. Elevations (DF and RKB,

3/26/2018 8/14/2018 8/18/2018 ~ 10/15/2018 RT,GR,etc.)  3447' GR
18. Total Measured Depth of Well 19. Plug Back Measured Depth 20. Was Directional Survey Made? 21. Type Electric and Other Logs Run

17496' Yes MUD GR

22. Producing Interval(s), of this completion - Top, Bottom, Name
12,659' - 17,359"; WOLFCAMP

23, . CASING RECORD (Report all strings set in well)
CASING SIZE WEIGHT LB./FT. DEPTH SET HOLE SIZE CEMENTING RECORD AMOUNT PULLED
12 1/4" 54.5 / J55 1079 17 1/2" 1465 717
9 5/8" 40/J55 5552' 12 1/4" 1797 301
7" 29/P110 11978’ 8 3/4" 947 177
41/2" 13.5/P110-IC 17491 6 1/8" 580 138
2. LINER RECORD 25, TUBING RECORD
SIZE TOP BOTTOM SACKS CEMENT | SCREEN SIZE DEPTH SET PACKER SET
41/2" 11759 17491 580
26. Perforation record (interval, size, and number) 27. ACID, SHOT, FRACTURE, CEMENT, SQUEEZE, ETC.

DEPTH INTERVAL AMOUNT AND KIND MATERIAL USED
12,659 - 17,359' 11,751,680 lbs - 40/70, 100 Mesh
15,593 gal - 15% HCI Acid

12,659’ - 17,359'; 0.36", 900 shots

28. PRODUCTION
Date First Production Production Method (Flowing. gas lift, pumping - Size and type pump) Well Status (Prod. or Shut-in)
10/15/2018 Flowing Producing

Date of Test Hours Tested Choke Size Prod'n For Oil - Bbl Gas - MCF Water - Bbl. Gas - Oil Ratio

10/24/2018 2 64 Test Period I 75 | ez | sz
Flow Tubing Casing Pressure Calculated 24- Oil - Bbl. Gas - MCF ~ Water - Bbl. Oil Gravity - APl - (Corr.)
Press. Hour Rate

1200 |
29, Disposition of Gas (S0ld, used Jor Juel, vented, eic.) 30 Test Witnessed By
sold

31 List Attachments

3711 a temporary pit was used at the well, attach a plat with the location of the temporary pit. | 33, Rig Relcase Date:
34. Tt an on-site burial was used at the well, report the exact location of the on-site bursal:
Latitude Longitude NADS83
I hereby certify that the information shown on both Sideefi of this form is true and complete to the best of my knowledge and belief
Print, . . -
Signature 2 Z /Z ] Name Adrian Covarrubias Title CTR - Technician HES Date 11/1/2018
E-mail Address acovarrubias@marathonoil.com 1/

U



completions, items 11, 12 and 26-31 shall be reported for each zone.

INSTRUCTIONS

This form is to be filed with the appropriate District Office of the Division not later than 20 days after the completion of any newly-drilled or
deepened well and not later than 60 days after completion of closure. When submitted as a completion report, this shall be accompanied by one
copy of all electrical and radio-activity logs run on the well and a summary of all special tests conducted, including drill stem tests. All depths
reported shall be measured depths. In the case of directionally drilled wells, true vertical depths shall also be reported. For multiple

INDICATE FORMATION TOPS IN CONFORMANCE WITH GEOGRAPHICAL SECTION OF STATE

Southeastern New Mexico Northwestern New Mexico
T. Anhy T. Canyon T. Ojo Alamo T. Penn A"
T. Salt T. Strawn T. Kirtland T. Penn. "B"
B. Salt T. Atoka T. Fruitland T. Penn. "C"
T. Yates ) . | T. Miss T. Pictured Cliffs T. Penn. "D"
T. 7 Rivers / ﬂ’ﬂ/ T. Devonian T. Cliff House T. Leadville
T. Queen /) | T. Silurian T. Menefee T. Madison
T.Grayburg  ~ , ¢ T. Montoya T. Point Lookout T. Elbert
T. San Andres [V, { U-"’ T. Simpson T. Mancos T. McCracken
T. Glorieta 9’”" T. McKee T. Gallup T. Ignacio Otzte
T. Paddock T. Ellenburger Base Greenhorn T.Granite
T. Blinebry T. Gr. Wash T. Dakota
T.Tubb T. Delaware Sand T. Morrison
T. Drinkard T. Bone Springs T.Todilto
T. Abo T. T. Entrada
T. Wolfcamp T. T. Wingate
T. Penn T. T. Chinle
T. Cisco (Bough C) T. T. Permian
OIL OR GAS
SANDS OR ZONES
No. 1, from....c..couveviviiennnnnn.n. 1 {0 JO U No.3, from...c.covviiiniiinininnnns 1 T
No. 2, from......cvvivivveirnininnnn, (s T No. 4, from.........ccoeevevenennnn.. {0 YOO U

No. 1, from...cooviiiiiiiiiiin e, {( USSP {1 SO
NO. 2, from. ..o, (o TN == S
NO. 3, fIOM. i) 1 S P (- S
LITHOLOGY RECORD (Attach additional sheet if necessary)
From | To T‘I‘;C::‘::fs Lithology From | To "l‘;“l‘:‘:;“ Lithology




NN,
MarathonQil

Wellbore Schematic
Well Name: DEE BOOT FEE 24 34 26 WXY 19H

{ |RED HILLS
ype Wel

ive
EXPLOITATION
HORIZONTAL - DEE BOOT FEE 24 34 26 WXY 19H, 7/13/12018 3:23:06 PM
TVD (RKB) | Inci (°) Vertical achematic (actual)
%8 268 0.5
) 279 05
22 282 05
o %7 05 | Des:Conductor Cement: Depth MD:26.6-
68.6 RKB; Date:3/1/2018
834 594 05 !
; .:1; Des:Conductor 1; 0D:20.000 in;
oos 666 05 Des:Surface Cement; Depth g;:m Izot:!epm MD:26.5-66.5 ftKB;
MD:26.5-1,078.0 fiKB; Date:3/31/2018 o
10038 10334 06
1008 10348 06
10764 10764 0.6
No.:2; Das:Smfap.; OD:13.375 in;
10704 10781 0.5 |D:12.815 in; Depth MD:26.5-1,078.0
fiKB; Length:1,051.48 fi
wwo | 14179 19 Des:intermediate Casing Cement; Depth . ' A ;
™ MD:26.5-6,551.5 fikB; Date:5/14/2018 S ARRAAAAAA DERIAIIIAARA &
55072 5502.7 48
85083 5,504.3 48
.89 55452 47
‘Intermediate Casing Cemen No.:3; Des:Intermediate 1; 0D:9.625 in;
08518 5546.8 47 Des:inte m1 41 a?o?n 9701.;0 fKB: 1D:8.835 in; Depth MD:26.5-5,551.5 fiKB;
’ Dats:5/20/2018 Length:5,525.01 ft
11382 11,6750 13
17813 11,6911 14 18
nss | 11,6037 14 i ,:
wiez | 11,7000 14 )
s | 11,7016 14 i & i
nans | 118616 17 8 1
A
ez 11,8629 1.7 ' y ;{3' A
11.9805 11,8082 18 “% @ ;‘
if 8 1 3;: No.:4; Des:Intermediate 2; OD:7.000 in;
] £ :6.184 in; Depth . !
neron [ 14,9008 1.8 Des:Liner Cement, Dapth MD:11,754.0- % i :3( 3;?::.?&:", 94%!27:2: $-11,970.0
i 126404 918 17,505.0 ftKB; Date:7/10/2018 §‘§ ‘ s
17.480.1 12,6403 91.8 ; Eg
3 |5
17,4887 12,6403 918 ll:j
17.503 0 12,6388 918 1 Ea;: '
% s No.:5; Des:Liner 1, 0D:4.500 in; ID:3.920
17,5008 126387 81.8 el in; Depth MD:11,735.1-17,505.0 KB,
Length:5,769.90 ft
Directions to Well: From the intersection of State Highway 128 (East Kansas Ave) and State Highway 18 in the city of Jal, NM, travel west on State Highway 128
for 14.1 miles to County Road #2 (Battle Axe Road) on the left. Travel southwest on Battie Axe Road for 1.5 miles to proposed well 5,009 feet on the right

Page 11

Report Printed: 71372018
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WELL COMPLETION GR}

OMPLETION REPORT AND LOG

4. Reason for filing:

St To Acpeoprist District Office 0@ State of New Mexico Form C-105
District] - . () Qergy, Minerals and Natural Resources Revised April 3, 2017
16.25'N. French Dr., Hobbs, NM 88240 1. WELL API NO.

B11 8. Firs St Artesia, NM 210N Q 9 'L“\%il Conservation Division 5 3%'325'441 63

1000 Rio Beazos R Askee, NM 83410 \\(} South St. Francis Dr. STATE__[MFEE [ FED/INDIAN

1220 S. St. Francis Dr., Santa Fe, NM 87505 EN anta Fe, NM 87505 3. State Oil & Gas Lease No.

5. € or Agreem ame
DEE BOOT FEE 24 34 26 WXY

¥ COMPLETION REPORT (Fill in boxes #1 through #31 for State and Fee wells only) 6. Well Number:
[0 C-144 CLOSURE ATTACHMENT (Fill in boxes #1 through #9, #15 Date Rig Released and #32 and/or | 19H
#33, attach this and the plat to the C-144 closure report in accordance with 19.15.17.13.K NMAC)
7. Type of Completion:
NEW WELL WORKOVER [] DEEPENING [JPLUGBACK [] DIFFERENT RESERVOIR [] OTHER
8. Name of Operator s cathon Oil Permian LLC % OGRID 372098

10. Address of Operator

5555 San Felipe St., Houston, TX 77056

11.
ANTELOPE RIDGE; WOLFCAMP

Pool name or Wildcat

12.Location | UnitLtr Section Township Range Lot Feet from the | N/S Line Feet from the | E/W Line County
[Purtace: A 26 24S 34E 271 N 1115 E LEA
BH: P 26 248 34E 330 S 330 E LEA
13. Date Spudded | 14. Date T.D. Reached 15. Date Rig Released 16. Date Completed (Ready to Produce) 17. Elevations (DF and RKB,
3/29/2018 7/9/12018 7/11/2018 10/15/2018 RT,GR,etc.) - 3446 GR
"18. Total Measured Depth of Well 19. Plug Back Measured Depth 20. Was Directional Survey Made? 21. Type Electric and Other Logs Run
17515' / 12671 Yes MUD GR
22. Producing Interval(s), of this completion - Top, Bottom, Name
12,708 - 17,427"; WOLFCAMP
23, CASING RECORD (Report all strings set in well)
CASING SIZE WEIGHT LB./FT. DEPTH SET HOLE SIZE CEMENTING RECORD AMOUNT PULLED
13 3/8" 54.5/J55 1051 17 1/2" 1170 464
9 5/8" 40/ J55 5525' 12 1/4" 1797 570
7 29/ P110-IC 11943’ 8 3/4" 947 0
41/2" 13.5/P110-IC 17478' 6 1/8" 623 0
24, LINER RECORD ___ 25, TUBING RECORD
SIZE TOP BOTTOM SACKS CEMENT | SCREEN SIZE DEPTH SET PACKER SET
41/2" 11708’ 17478' 623 2.875 11663’ 11655'

26. Perforation record (interval, size, and number)

27._ACID, SHOT, FRACTURE, CEMENT, SQUEEZE, ETC.

12,708 - 17,427"; 0.36", 900 shots DEPTH INTERVAL AMOUNT AND KIND MATERIAL USED
12,708' - 17,427 11,918,540 Ibs - 40/70; 100 Mesh
15,435 gal - 15% HCI Acid
28. PRODUCTION
Date First Production Production Method (Flowing, gas lift, pumping - Size and type pump) Well Status (Prod. or Shut-in)
10/18/2018 Flowing Producing
Date of Test Hours Tested Choke Sizc Prod'n Ff)r Oil - Bbl Gas - MCF Water - Bbl. Gas - Oil Ratio
10/27/2018 24 64 Test Period | e8| 38t 3111
Flow Tubing Casing Pressure Calculated 24- Oil - Bbl. Gas - MCF Water - Bbl. Oil Gravity - API - (Corr,)
Press. 825 800 Hour Rate |
29. Disposttion of Gas (Sold, used for fuel, vented, etc.} 30 Test Witnessed By
sold
31. List Attachments
32. It a temporary pit was used at the well, attach a plat with the location of the temporary pit. 1 33, Rig Release Date:
34 TT an on-siie burial was used at the well, report the exact location of the on-site burial’
Latitude Longitude NADS3
I hereby certify that the information shown on both side.a of this form is true and complete to the best of my knowledge and belief
: Printe . . "
Signature z Z /4 ) Name Adrian Covarrubias Title ©TR - Technician HES Date 11/1/2018
E-mail Address acovarrubias@marathonoil.com 1 A~ _—

» F Al



INSTRUCTIONS

This form is to be filed with the appropriate District Office of the Division not later than 20 days after the completion of any newly-drilled or
deepened well and not later than 60 days after completion of closure. When submitted as a completion report, this shall be accompanied by one
copy of all electrical and radio-activity logs run on the well and a summary of all special tests conducted, including drill stem tests. All depths
reported shall be measured depths. In the case of directionally drilled wells, true vertical depths shall also be reported. For multiple
completions, items 11, 12 and 26-31 shall be reported for each zone.

INDICATE FORMATION TOPS IN CONFORMANCE WITH GEOGRAPHICAL SECTION OF STATE

Southeastern New Mexico Northwestern New Mexico

T. Anhy T. Canyon T. Ojo Alamo T. Penn A"

T. Salt T. Strawn T. Kirtland T. Penn. "B"

B. Salt T. Atoka T. Fruitland T. Penn,"C"

T. Yates T. Miss T. Pictured Cliffs T. Penn. "D"

T. 7 Rivers T. Devonian T. Cliff House T. Leadville

T. Queen ) T. Silurian T. Menefee T. Madison

T. Grayburg A T. Montoya T. Point Lookout T. Elbert

T. San Andres T. Simpson T. Mancos T. McCracken

T. Glorieta T. McKee T. Gallup T. Ignacio Otzte

T. Paddock T. Ellenburger Base Greenhorn T.Granite

T. Blinebry A Y T. Gr. Wash T. Dakota

T.Tubb AN T. Delaware Sand T. Morrison

T. Drinkard \VE T. Bone Springs T.Todilto

T. Abo ki T. T. Entrada

T. Wolfcamp T. T. Wingate

T. Penn T. T. Chinle

T. Cisco (Bough C) T. T. Permian

OIL OR GAS
SANDS OR ZONES
No. 1, from......cccevvvieeninnnane... {0 JOT U No. 3, from.....ccoevviiiiiiiinneninn, 1+ TOU O
No.2, from....cocovvevnvniinininnnns (1 N No. 4, from......covvveenvvnnnn.nnl £ (1 TP
IMPORTANT WATER SANDS
Include data on rate of water inflow and elevation to which water rose in hole.
No. 1, fromM...ccuiiiiniiiiiiieiiie e, L1 T TP {7 ST
NO. 2, from...cvveviiiiiiiiiii e (1 T U feet.. e
NO. 3, from....ccvveeriiiiiiiiiiiiiiiceens (TP (1 SO
LITHOLOGY RECORD (Attach additional sheet if necessary)
From | To “I'l‘fl';:;“ Lithology From | To T:';“:?‘e:fs Lithology
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O E G New Mexico Office of the State Engineer

£4 i
=% Water Right Summary

WR File Number: C 03580 Subbasin: - Cross Reference:-
Primary Purpose: EXP  EXPLORATION

Primary Status:

Total Acres: Subfile: -

Total Diversion: 0 Cause/Case: -

Owner: INTERCONTINENTAL POTASH CORP
Contact: TOM COPE

Documents on File

Status From/
Trn# Doc  FilelAct 1 2 Transaction Desc. To Acres Diversion Consumptive
£ PMT APR C 03580 (2BOREHOIES- T 0 0
MIN EXPL)

Current Points of Diversion
caa (NADB3 UTM in meters)

POD Number Source 6416 4 Sec Tws Rng X Y Other Location Desc
3 2 23 24S 34E 647336 3564313 § ICP-011

3 1 24 245 33E 638123 3563932 g ICP-097

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. refiability, usability. or suitability for any particular purpose of the dala.

9/6/17 1:40 PM - WR SUMMARY - C 03580

4



STATE OF NEW MEXICO
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT
OIL CONSERVATION DIVISION

APPLICATION OF NGL WATER
SOLUTIONS PERMIAN, LLC
TO APPROVE SALT WATER
DISPOSAL WELL IN LEA

COUNTY, NEW MEXICO.
CASE NO. 20985

AFFIDAVIT OF NEEL DUNCAN

STATE OF NEW MEXICO )
COUNTY OF BERNALILLO g SS'

I, Neel Duncan, make the following affidavit based upon my own personal knowledge.

1. I am over eighteen (18) years of age and am otherwise competent to make the
statements contained herein.

2. I am the Managing Director at Integrated Petroleum Technologies. I am a
consultant for NGL Water Solutions Permian, LLC and my responsibilities include planning,
assisting with permitting, drilling and completing salt water disposal wells and slurry injection
wells.

3. I'am familiar with the application NGL submitted in this case for a slurry injection
well in Lea County.

4. I'have also worked with NGL before on slurry injection wells in Colorado. I have
worked with NGL on drilling, completing, and working over slurry wells.

5. NGL currently operates a slurry injection facility in Colorado, called the C-9. It is

located in Northern Colorado.

EXHIBIT

i -8B




6. I visited the injection facility on Friday, January 3, 2020, and took the attached
photos.

7. I attest that the information provided herein is correct and complete to the best of
my knowledge and belief.

[Signature page follows]



Neel Duncan

SUBSCRIBED AND SWORN to before me this 8th day of January, 2020 b(y_Ijeel Duncan.
_M:i/ L,é,f»{\ﬂ \ 2\4'/1’(’(//" e

Notary Public __ ___ _
. o - OFFICIAL SEA"
My commission expires: ' 2 - 27'2 [ G Karlene Schum:.

NOTARY PUBLIC

‘ £
\-': o T STATE OF N w E ‘[(‘,“'

L-“.y Coramission Expires: ( 2 ~ i 5’2/
A"\’\AMM’\WA,"‘

P
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NGL Mud Plant Conceptual
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Rustler @ 810’
1

Salado @ 1,209'

Lamar @ 5,467'
Bell Canyon @ 5,489

Cherry Canyon @ 6,415

Bone Spring @ 9,297'

e

@~ TD @ 7,200'

Brushy Canyon @ 8,091

Packer @ 5,390'
DV Tool @ 5,480

lhjectionlntervaélf
5,489" - 7,200"

Perfs @ TBD

Casing/Tubing Information
Label 1 2 3

Type Surface Production Tubing
op 13-3/8" 9-5/8" 5-1/2"
D 12.415" 8.535" 4.892"
Drift ID 12.259" 8.379" 4.767"
cobp 14.375" 10.100" 6.050"
Weight 68 Ib/ft 53.5 Ib/ft 17 Ib/ft

L-80 L-80 L-80

Grade sTC LTC LTC

Hole Size 17-1/2° 8-1/2" N/A
Depth Set 1,450 7,200' 5,390'

TOC Surf;ce Surface N/A

Volume 907 sx 1886 sx N/A

% Excess 100% 50% N/A

PETROLEUN

LORQUIST & CO. LLG

NGL Water Solutions Permian LLC

Striker 4 - SWD No. 1

ENGINEERS

Country: USA

State/Province: New Mexico

County/Parish: Eddy

AOUSTOR CALCARY

Location:

Site:

Survey/STR: 24-24S-34E

FURTIR FWICIITA DENYFR

API No:

Field:

Well Type/Status: SWD

Texas License F-9147

State ID No:

Project No: 1470

Date: 01/03/24

12912 Hill Country Bivd. Ste F-200
Austin, Texas 78738

Drawn: JAM

Reviewed: CW

EXHIBIT

Approved: (

Tel: 512.732.9812

Fax: 512.732.9816

Rev No: 2

Notes:

} -
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K‘. Oilfield Labs of America
LA © 3302 Pilot Ave.
- . Midland, Texas 79706
E_’ giﬁ%‘—? 432-789-1860 Report Date: 1/6/2020
Complete Water Analysis

Customer: NGL Water Solutions LLC Account Rep: Steven_Duvall

Operator: NGL Sample ID: 01200106001

Lease: Orlal Sample Date: 1/2/2020

Sample Point: Pre Injection Received Date: 1/6/2020
i Reéan: West Texas Log Out Date: _1/6/2020

Initial Temperature (°F):
Final Temperature (°F):
Initial Pressure (psi):

NGL Water Solutions LLC, NGL, Orla 1,Pre Injection

Sulfate (SO,%):

Bicarbonate (HCOy): 295 4.8

26091

1135.
10.6
30..

Note 1: When assessing the severity of the scale problem, both the saturation index (SI) and amount of scale must be considered
Note 2: Precipitation of each scale is considered separately. Total scale will be less than the sum of the amounts of the eight (8) scales.

Note 3: Saturation Index predictions on this sheet use pH and alkalinity; %CO, is not included in the calculations.

Final Pressure (psi): 15fcarbonate (CO,*): ND
Hydroxide (OH): ND
Dissolved Gases
Dissolved CO, (ppm): 212fPhosphate (PO.*): 230 7.
Dissolved HS (ppm): 4.44Borate (H;80;): 393 6.4 *):
ilica (Si0,): 195 3.3fLead (Pb™):
inc (Zn®): 1.6 0.
Sample Parameters Lithium (Li*): 14.1 2.0
JoH: 6. Aluminum (AF*): 15.2 1
Calculated TDS (mg/L): 75086!
Calculated Density (g/cm®): 1.049
Total Hardness (mg/L CaCO;): 1034
Total Alkalinity (mg/L CaCO5): 24,
Anion EPM Total: 1216§Cation EPM Total: 137,
N/A - Not Analyzed Il’h RPD of Cations/Anions: 12.4' ND = Not Detected
Conditions Barite (BaSO,) Calcite (CaCO,) Gypsum (CaSO,-2H,0) Anhydrite (CaSO,)
Temp Press. Index ] Amt (ptb) Index l Amt (ptb) Index ! Amt (pth) Index _] Amt (ptb)
80°F 15 psi 0.03 0.011 0.65 27.767 -0.28 0.000 -0.61 0.000
92°F 152 psi -0.07 0.000 0.68 29.058 -0.29 0.000 -0.53 0.000
104°F 289 psi -0.16 0.000 0.71 30.468 -0.29 0.000 -0.45 0.000
117°F 427 psi -0.24 0.000 0.74 32.002 -0.28 0.000 -0.37 0.000
129°F 564 psi -0.31 0.000 0.77 33.667 -0.28 0.000 -0.30 0.000
141°F 701 psi -0.37 0.000 0.81 35.464 -0.27 0.000 -0.23 0.000
153°F 838 psi -0.42 0.000 0.85 37.387 -0.27 0.000 -0.16 0.000
166°F | 976 psi -0.47 0.000 0.90 39.425 -0.27 0.000 -0.09 0.000
178°F | 1113 psi -0.51 0.000 0.94 41.563 -0.26 0.000 -0.02 0.000
190°F 1250 psi -0.54 0.000 0.99 43.783 -0.27 0.000 0.04 63.987
Conditions Celastite (SrSO,) Halite (NaCl) Iron Sulfide (FeS) Iron Carbonate {FeCO,}
Temp Press. Index I Amt (ptb) Index | Amt (ptb) Index ] Amt (ptb) Index _I Amt (ptb)
80°F 15 psi 0.43 130.896 -1.81 0.000 335 3.988 1.59 67.364
92°F 152 psi 0.41 127.497 -1.82 0.000 3.28 3.988 1.66 69.376
104°F 289 psi 0.40 124.815 -1.83 0.000 321 3.987 172 71.228 |
117°F 427 psi 0.39 122.877 -1.84 0.000 3.16 3.987 178 72914
129°F 564 psi 0.38 121.701 -1.85 0.000 312 3.987 1.83 74.455
141°F 701 psi 0.38 121285 -1.85 0.000 3.08 3.986 1.88 75.866
153°F 838 psi 0.38 121.612 -1.86 0.000 3.06 3.986 193 77.161
166°F 976 psi 0.39 122,652 -1.86 0.000 3.04 3.986 1.98 78.351
178°F 1113 psi | 0.39 124.360 -1.86 0.000 3.03 3.986 2.03 79.447
190°F 1250 psi | 0.41 126.677 -1.86 0.000 3.03 3.986 2.07 80.455

4oL |



Sample ID: 01200106001

NGL Water Solutions LLC, NGL, Orla 1,Pre Injection

Barite (BaS04)
[ o o ]
Pressure (psi)

15 152 289 427 564 701 838 9761,1131,250

Calcite (CaCO3)
e §| et ML I
Pressure (psi)

15 152 289 427 564 701 838 976 1,1131,250

3 I
01 " 0 g 1.2 b ——t——+—{ 140 g
¥ 00+ -0 s 3 104 120 §
E 0.1 0 £ £ 100 ]
-0. T -3 T (-
§ | g § 0.8 4 g
® 0.2 + -0 s F] + 80 £
g H % oeq -
s 0.3 4 0 2 ] g 60 %
0.4 0 2 y 40 H
a o
-0.5 4 0 0.2 < 120
-0.6 -~—o—-i|t-—4-~ 4 - i : . 0 004+ -« 4+ b+ 0
80 92 104 117 129 141 153 166 178 190 80 92 104 117 129 141 153 166 178 190
Temperature (F) Temperature (F)
| Gypsum (CaS04-2H20) Anhydrite (CaSO4)
[ p—— [ 8 —— o
Pressure (psi) Pressure (psi)
15 152 289 427 564 701 838 976 1,1131,250 3 15 152 289 427 564 701 838 9761,1131,250 I
0.3 e 1 2 0.1 ; —_— ———t 200 2
x -0.3 11 T x 0.0 180 b=
] 03+ 1 k] 3 0 160 g
£ 034+ 1 s £ : 140 ]
s . 1 s s 0.2 120 s
= -0.3 1 ] = ]
B 1 |3 & 0.3 100 2
N 03 7 0 e E 80 =
g 03 T8 0 3
« g 0 £ 054 60 £
0.3 4 0 ] y 40 5
0.3 A 0 £ 0.6 1 f 20 £
-0.3 + + - -+ ot O 0.7 " + N . . —d
80 62 104 117 129 141 153 166 178 19| 80 92 104 117 129 141 153 166 178 190
Temperature (F) Temperature (F)
Celestite (SrSO4) Halite (NaCl)
RO — TR
'l—.—sl—.—mwu —— S e g
Pressure (psi) Pressure (psi)
15 152 289 427 564 701 838 9761,1131,250 g 15 152 289 427 564 701 838 9761,1131,250 2;
0.4 : D e e 380 € -1.8 —t — —t— 1 E
P SR N I S
£ 0.4 £ £ i £
3 365 2 c -1.8 1 41 g
% 04 + 360 8 -§ 1.8 1 ‘1 H
5 041 | 385 = 5 1.8 1 1 =
3 044 + 350 £ 3 1.8 +0 2
1 k-1 18 4 £
04 345 ® 1.8 +0 H
+ 340 a -1.9 +0 &
0.4 7 4 335 1.9 - { 0
0.4 +— i A e b1 330 -1.9 + + + + + S + 0
80 92 104 117 129 141 153 166 178 190 80 92 104 117 129 141 153 166 178 190
Temperature (F) Temperature (F)
Iron Sulfide (FeS) Iron Carbonate (FeCO3)
——— o | [ & ——
Pressure (psi) — Pressure (psi) -
=)
% )
| 15 152 289 427 564 701 838 976 11131250 E 15 152 289 427 564 701 838 976 11131250 E
3.4 s 11 § 25 ——f————t 240 5
-1 K K]
3 x -
3 339 -1 5 2 204 20 -3
£ -1 8 £ + 220 8
§ 32+ 1 o § 150 — o
£ .l 3 8 210 3
5 3.1 4 1 11 i 5 I
s 5 s 104 200 5
a0l + 11 g | @ : 2
. PP [ + 190 o
29 1 ™n 0.5 i
| I 180
238 t—t 1 0.0 — 170

80 92 104 117 129 141 153 166 178 190

Temperature (F)

80 92 104 117 129 141 153 166 178 190

Temperature (F)
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Search Earthquake Catalog

Search Earthquake Catalog

Page 1 of 2

Search results are limited to 20,000 events. To get URL for a search, click the search button, then copy the URL from the browser address bar.

Basic Options
Magnitude Date & Time Geographic Region
2.5+ Past 7 Days World
4.5+ Past 30 Days Conterminous U.S."
Custom Custom Custom
Minimum Start (UTC) Custom Circle
H : . |+ 3219809 Latitude
2 I 1900-01-01 00:00:00 : + -103.431642 Longitude
+ 9.08 Radius (km)
Maximum End (UTC)

| i 2019-12-20 23:59:59

[=] Advanced Options

Geographic Region
Decimal degree coordinates. North must be greater than South. East must be greater than West.
North
[ |
E.
West East
T | A
1 |
Scuth
|
| i
Circle
Center Latitude Center Longitude
| 32.19809 ? | -103.431642

Outer Radius (km)

:9.08

Event Type

[#] mpact acrr, shakemap, DYFD)

F} Catalog

https://earthquake.usgs.gov/earthquakes/search/

Depth (km)

Minimum

Maximum

[

L

i o

Azimuthal Gap

Minimum

Maximum

T

!

Review Status

Any

Automatic

Reviewed

EXHIBIT



Latest Earthquakes Page 1 of 1

=@ Q0

Search Results

0of - earthquakes in map area.

v Click for more information

There are no events inthe tu rremt foed.

Didn't find what you were looking for?

+ Check your

A Caution

The current selection does not currently include any earthquakes.

Earthquakes happen around the world all the time. Change your options to view more
earthquakes.

Earthguakes ‘oading

41

https://earthquake.usgs.gov/ earthquakes/map/ 12/20/2019



Exhibits of Parker Jessee (Geology)
On Behalf of NGL Water Solutions Permian, LLC
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Estimated Depth BLS*

Age Stratigraphic Unit Key Feature
., Chinle
Triassic
Santa Rosa
Dewey Lake
Rustler
Ochoan
Salado
Castile
C’ l-“ d i G -‘_-\t
e s Bell Canyon Target Injection Interval
8 Guadalupian v 4 g ' i LD
£ & &= | Cherry Canyon '
S 20
[-% o
2 Brushy Canyon
Leonardian
Bone Spring
Wolfcampian Wolfcamp
S Virgilian Cisco
b e Current Petroleum Zone
g Missourian Canyon
§. Des Moinesian Strawn
§ Atokan Atoka
Q Morrowan Morrow
Mississ. Upper : Barnett
Lower limestones
Upper Woodford
Devon. Middle
Lower Thirtyone
Upper Wristen
Silur. Middle Fusselman
Lower Montoya
Upper Simpson
Ordov. Middle Ellenbu[ger
Lower Bliss
Cambrian
Precambrian basement

Stratigraphic chart for the Delaware Basin from Broadhead (2017).
*Based on data from PU structure maps for the area.

1,480

5,489’

7,200'

9,297

14
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4900 - R PETROLEUN

o o £ IN:ERS

5650 - Texas Licensé F-8952

#1060 - NGL Water Solutions

Striker 4 SWD #1

N-S Structural Cross Section

Horizontal Scale = 50.0
Vertical Scale = 50.0
Vertical Exaggeration = 1.0x

TOPS AND MARKERS
CHERRY_CANYON PLJ
BRUSHY_CANYON PLJ
BELL_CANYON PLJ
BONE_SPRING PLJ

LAMAR PLJ

o
uwi
Well Name
Operator
WELL-TD
WELL - ELEV_KB

CHE

WICHITA
C(ALGARY

Pink Perfs on Striker 4 SWD #1 borehole indicates

proposed injection intrerval

PETRA 1/2/2020 248:05 PM

Beptr
- -1000
- -1150
- -1300
- -1450
- -1600
- -1750
- -1900
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Exhibits of Brian Davis (Petrophysics)
On Behalf of NGL Water Solutions Permian, LL.C
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Exhibits of Dr. Peter Jordan (Reservoir Engineer)
On Behalf of NGL. Water Solutions Permian, LL.C




Modeling Plume Migration in Support of the Permit Application for the Proposed NGL Striker 4, SWD
No. 1, Lea County, New Mexico

The following comments were prepared in support of the testimony of Peter W. Jordan, Ph.D., Lonquist &
Co., LLC, regarding computer modeling to project pressurization of the injection zone and plume migration
associated with waste water injection via the proposed NGL Striker 4, SWD No. 1 (Striker 4, SWD No. 1),
Lea County, New Mexico.

SWIFT Model and Implementation for this Study

The model program “Sandia Waste Isolation, Flow and Transport” (SWIFT) was used for predictive
modeling of plume migration in the injection interval, during the 20-year service life of the Striker 4, SWD
No. 1. The following subsections describe the SWIFT model and input parameters.

Brief Description of the SWIFT for Windows Medel

The following description of the SWIFT model is extracted from the manual for the Windows
implementation of SWIFT, “Theory and Implementation for SWIFT for Windows, the Sandia Waste-
Isolation Flow and Transport Model for Fractured Media”, HSI GeoTrans, February 21, 2000.

SWIFT for Windows (Sandia Waste Isolation, Flow and Transport Code) is a fully
transient, three-dimensional, finite difference code that solves the coupled equations for
transport in geologic media. The processes considered are:

o fluid flow

* heat transport

= dominant-species miscible displacement (referred to as “brine™)

* trace-species miscible displacement (referred to as “radionuclides™)

The first three processes are coupled via fluid density and viscosity. Together they provide
the velocity field required in the third and fourth processes. This document describes the

extensions of the capabilities of SWIFT (Reeves and Cranwell, 1981) and SWIFT II
{Reeves, et al., 1984) to include fractured media.

APPLICATIONS OF SWIFT FOR WINDOWS

Because the SWIFT for Windows code is general, it has many possible applications. They
include, but are not limited to, the following:

» nuclear waste isolation in both fractured and porous geologic media

* injection of industrial wastes into saline aquifers

* heat storage in aquifers

° in-situ solution mining

¢ migration of contaminants from landfills

« disposal of municipal wastes

* salt-water intrusion in coastal region brine disposal from petroleum-storage facilities

SWIFT Mode! Projection of Plume Migration
NGL Siriker 4, SWD No. 1, Lea County, New Meygi
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Modeling Plume Migration in Support of the Permit Application for the Proposed NGL Striker 4, SWD
No. 1, Lea County, New Mexico

* brine disposal as a byproduct of methane production from geopressured aquifers

* determination of aquifer transport parameters from well-test data

The SWIFT model solves for mass and energy transport and accumulation among (for the
option using Cartesian coordinates) rectangular “grid cells”. Temperature, concentration
of dissolved constituents and pressure are predicted across the grid, based on the initial
state, analytical boundary conditions imposed at the surfaces, and mass / energy inputs
(injection).

Projections from the SWIFT model are accepted by the Federal US EPA, as part of the process to petition
for an exemption to operate a hazardous waste disposal well, and by the Railroad Commission of Texas, in
support of permitting for both acid gas and conventional brine injection wells.

SWIFT IMPLEMENTATION FOR THE MODELING STUDY

The process to complete predictive modeling of Striker 4, SWD No. 1 consisted of the following steps:
°  Determine geometric size and configuration of the model space, including:

= Number of layers and vertical height of injection interval(s)

Seven (7) geological formations were represented in the model, in order to provide spatially
focused estimates of the effects of injection via the Striker 4, SWD No. 1, in strata of interest to
near-by operators. Of particular interest is the Brushy Canyon, located below the Bell / Cherry
completion interval. Information presented by the Longuist geologist and utilized as inputs for

the model is tabulated below in Table 1:
Top
(Striker 4,
SWD No. 1; Gress Permeability
Layer Description KB) Thickness (ft) | Porosity (%) (md)
Bell Canyon 5489 926 12.7% 41.751
Cherry Canyon Upper Permeable 6415 733 8.8% 0.110
Section
Cherry Canyon Middle Less o, 0.010
Permeable Section 7148 47 3.6%
Cherry Canyon prer Permeable 7195 894 8.0% 0.083
Section
Organic Rich Siltstone, Top of o 0.005
Brushy Cotriicn 8089 28 2.7%
Brushy Canyon 8117 1010 5.1% 0.019
Avalon Shale 9126 152 2.2% 0.005
Table 1. Model Parameters by Geological Formation

The above estimates are based primarily on a log analysis of a well (3002528235) just over a
mile to the southwest of the NGL Striker 4 location. This was a digital log purchased from

SWIFT Model Projection of Plume Migration pNamsra se ue
NGL Striker 4, SWD No. 1, Lea County, New Mexico —— g
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Modeling Plume Migration in Support of the Permit Application for the Proposed NGL Striker 4, SWD
No. 1, Lea County, New Mexico

Drilling Info with the full suite of log curves. The permeability values were derived from the
Dutton equation, an empirical correlation that synthesizes published correlations between
permeability and porosity for core recovered from wells completed in the Delaware Mountain
group. For this analysis, readings from the log were utilized that indicated a clean, porous sand,
with less than 60 GR API units and shale percentage < 30%.

* Horizontal dimensions of the grid.

The model grid was a square, centered on the proposed location of the Striker 4, SWD No. 1,
and extending 19,885 feet (3.77 miles) in each direction.

The model grid is comprised of rectangular “cells” or spatial increments for which flows of fluid
and energy are calculated at each face. Dimensions of cells were increased progressively
outward from the central cell where the SWD well was located, in order to represent the required
horizontal dimensions. The central cell was 83 feet by 83 feet, and the most peripheral celis at
the corners were 830 feet by 830 feet.

=  Geo- ce of the Model Relative to F: iving P Drrift
= Density Drift and Geological Structure:
Fluid to be injected into the Striker 4, SWD No. 1 is less dense than the connate brine of the
injection zone. This density difference causes the plume to migrate slowly up-dip. Up-dip
on the geological structure is in a roughly northwest direction, with an azimuth of 57° CCW
from north (north 57° west), and an average slope of 0.84°. The positive Y-direction of the
grid was oriented in this direction, and the depth of the center of each cell was adjusted,
relative to the completion zone of the SWD well, according to this 0.84° slope.

Nominal directions along the grid axis are termed northwest, northeast, southeast, and
southwest in this report.

Active brine disposal wells completed in the DMG were researched, within a 2-mile radius,
and no injection was identified that would displace the plume.

* Define boundary conditions imposed at the lateral surfaces of the grid.

= For Striker 4, SWD No. 1, the analytical “Carter-Tracy” representation of an infinite-acting
aquifer is utilized at each vertical surface, at the edge of the grid.

= The top of the Bell Canyon and the bottom the base of the Avalon Shale are no-flow boundaries.

SWIFT Model Projection of Plume Migration

NGL Striker 4, SWD No. 1, Lea County, New Mexico
Page 3of 5 o
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Modeling Plume Migration in Support of the Permit Application for the Proposed NGL Striker 4, SWD
No. 1, Lea County, New Mexico

MODEL PARAMETERS
Model parameters are listed below:
Parameter (units) Value

Formation Temperature at Top of o .
Bell Canyon (°F) 106°F at 5,489
Brine Density (Ib / f}) 70.15
Viscosity (cP): 1.22
Original Pore Pressure at Top of .
the Bell Canyon (psi) %341 pei &t 5,489
Matrix Compressibility (psi™)* 3.060E-06
Brine Compressibility (psi’)* 3.40E-06
Table 2. Model Formation Parameters

* R.C. Earlougher Jr., 1977 “Advances in Well Test Analysis”, Society of Petroleumn Engineers

Operating Parameters and Physical Properties of Injected Fiuid
The Milestone Environmental facility has been designed to produce a relatively uniform stream of week
brine.

The following physical properties were estimated for injected fluid, under conditions listed in Table 2.

Parameter (units) Value
Injection Rate (BPD) 20,000
Total Voly?;rl:j;cbgd Over 20 146,100,000
Density of Injected Fluid (g/cm®) 1.0665
Viscosity (cP) 0.7765
Table 3. Model Operational Parameters

Model Results: Pressure Influence and Plume Dimensions

Pressure Rise (AP) Striker 4, SWD #1 Wellbore and Formations below TD

The attached exhibit “Pressure Rise (AP) NGL Striker 4, SWD #1 Wellbore and Formations Above and
Below Completion at 5,467, Plotted over SWD #1 Service Life and By Formation” depicts the rise in
pressure (AP) in each of the seven (7) modeled formations, extending from (at the top) the Bell Canyon,
through the Avalon shale. The reported pressure rise in each layer is that of the wellbore, for the completion
zone, and at 2 point outside the wellbore for the seven (7) formations modeled. Initiation of injection

SWIFT Model Projectien of Piume Migration

NGL Striker 4, SWD No. 1, Lea County, New Mexico
Page 4 of reitaien 8
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Modeling Plume Migration in Support of the Permit Application for the Proposed NGL Striker 4, SWD
No. 1, Lea County, New Mexico

(nominally on 7/1/2020) leads to an initial rapid rise in pressure that evolves to a slower, steady trend during
the first year and extends to the end of the 20-year service life. The maximum rise in in any portion of the
model was the 1,412 psi (within wellbore), indicated in the legend of Exhibit 1.

Extents of Pressure Infiuence

The attached exhibit “Pressure Rise (psi), 20 Years Continuous Injection” depicts the lateral extent of
pressure influence. The zone where pressure rise might be deemed significant, was selected to be that
where AP exceeded 216 psi. This “Critical Pressure”, or APcyiicai, is an estimate of pressurization at the top
of the injection zone (5,489 feet) that would potentially drive fluids from the injection zone to the base of
the Underground Source of Drinking Water (USDW), via a hypothetical, unplugged wellbore. For the
study area in Lea County, this may be assumed to be equivalent to the pressure required to drive a column
of formation brine up an open conduit to the base of the USDW. The basis of the estimate of 216 psi,
APcisica, is outlined below:

APcriticat = Peotumn — Pinjection zone

Equation (1)
where:
Pcrisicat is defined above (psig);
PCotumn = pressure at the top of the injection zone, required to raise connate fluid to the
base of the USDW (psig);
Pujection Zone = original pore pressure at the top of the injection zone (psig).

Equation (1) states the minimum condition for connate fluid in the injection zone to rise to the base of the
USDW. Estimates for the terms Pcotum and Pjection zone Will be detailed below.

Pcotamn is pressure at the top of the injection zone, required to raise connate fluid to the base of the USDW.
This equals the sum of two “stacked” hydrostatic column segments:

¢ Connate brine from the top of the injection zone to the base of the USDW, and
USDW fluid from the base of the USDW to the water table.

These are expressed, respectively, as the first and second terms in square brackets in Equation (2), below:

psi /
ft
Pcolm = 0.052 (lb )
/ gal

X {[WtCmmate Brine (lb/ gal) X (Dinjection zone (ft) — Duspw pase(f t))]
+ [thsnw Fluid (lb/ gal) X (Duspw Base(ft) — Dwater rabte(f t))]}

Equation (2)

SWIFT Model Projection of Plume Migration

NGL Striker 4, SWD No. 1, Lea County, New Mexico
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Modeling Plume Migration in Support of the Permit Application for the Proposed NGL Striker 4, SWD
No. 1, Lea County, New Mexico

where:
Wicomaewine =  Weight of connate brine in the injection zone (9.378 Ib/galion);
Digjectionzone =  depth of the top of the injection zone (5,489 feet);
Dusowese =  depth of the base of the USDW (968 feet);
Wigspwrma =  weight of fluid in the USDW, assumed to be water (8.332 Ib/gallon);
Dwster Tabte = depth of the water table, assumed to be the depth of an unconfined water surface
(155 feet); and
0.052 =  unit conversion from fluid weight in Ib/gal to hydraulic gradient in psi/foot.
Substituting values:
si
Peotumn = 0.052 (; f ‘)
/gal

x {[o.378 (lb/gd) x (5,489 ft — 968 fo)|
+[8332 ("’/g a1) X (968 e — 155 ft)]} = 25569 psi

Equation 3)

Pisjection zene i$ the original pore pressure at the top of the injection zone in psi. This pressure is estimated
from records of weights of drilling mud recorded on the headers of open-hole logs for the locality of the
Striker 4, SWD No. 1. The minimum mud weight of the five logs utilized for petrophysical analysis, for
this permit was 8.7 Ib / gallon. Common drilling practice is to design a drilling mud system so that it is
over-pressured, relative to the pore pressures of formations intersected. This margin of overpressure is
equivalent to 0.5 psi per foot gradient in pressure. Accordingly, a mud system of 8.7 Ib / gallon would be
designed to be over-pressured, relative to an original pore pressure gradient of (8.7 —0.5) or 8.2 Ib / gallon.
This gradient is converted to pressure at the depth of the top of the injection zone in the following Equation
“):
Pﬂ'/ .
Peotumn =0'052(lb/ f )x (8.7 —-0.5) (‘b/gd)xs.m (ft) = 2,340.5 psi
gal

Equation (4)

Substituting values into Equation (1) to estimate APcyiticai :
APryiticas = 2,556.9 psi — 2,340.5 psi = 216.4 psi

SWIFT Model Projection of Plume Migration
NGL Striker 4, SWD No. 1, Lea County, New Mexico
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Modeling Plume Migration in Support of the Permit Application for the Proposed NGL Striker 4, SWD
No. 1, Lea County, New Mexico

Dimensions of the 216.4-psi contour in AP are listed in Table 4 below:

Distance from SWD Well to 216.4 psi Contour in AP at
Direction / 29 Years
Azimuth (° CCW | Bell Canyon Completion Upper Cherry Canyen
from East) Interval Completion Interval
Northwest ! / 149° 3,953, 0.749 miles 3,014, 0.571 miles
Northeast 2/ 59° 3,953, 0.749 miles 3,014, 0.571 miles
Southeast /-31° 3,952', 0.748 miles 3,015, 0.571 miles
Southwest / -121° 3,952, 0.748 miles 3,014, 0.571 miles
Table 4. Extents of Pressure Rise Contour {AP = 216.4 psi)

! Direction of increasing Y-coordinate for model grid; up-dip with respect to geological structure of the Bell
Canyon.

2 Direction of increasing X-coordinate for model grid; along local strike with respect to geological structure of
the Bell Canyon.

Pressures were not projected to exceed 216.4 psi in any of the deeper intervals.
The greatest extent of the 216.4 psi contour was 3,953 feet is 0.749 miles from the Striker 4, SWD No. 1.

Projected Extents of the Plume at the Ead of the Service Life of the Well

Projected extents of the plume at the end of the service life of the well, 20 years are depicted in the attached
figure “Injected Brine Plume — 1% Concentration Contour”.

Plume dimensions are listed in Table 5, below:

Distance from SWD Well to 1%
Concentration Contour at 29 Years
Direction / Upper Cherry
Azimuth (° CCW Bell Canyen Canyon Completion
from East) Completion Interval Interval
Northwest ! / 149° 1,443', 0.273 miles 273, 0.052 miles
Northeast 2 / 59° 1,477, 0.280 miles 273, 0.052 miles
Southeast / -31° 1,477, 0.280 miles 273", 0.052 miles
Southwest / -121° 1,477, 0.280 miles 273", 0.052 miles
Table 5. Extents of 1% Concentration Contour

Direction of increasing Y-coordinate for model grid; up-dip with respect to geological structure of the Bell
Canyon.

SWIFT Model Projection of Piume Migration

NGL Striker 4, SWD No. 1, Lea County, New Mexico
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Modeling Plume Migration in Support of the Permit Application for the Proposed NGL Striker 4, SWD

No. 1, Lea County, New Mexico

B Direction of increasing X-coordinate for model grid; along local strike with respect to geological structure of
the Bell Canyon.

Plume concentrations were not projected to exceed 1% in any of the deeper intervals.

The greatest extent of the 1% concentration contour was 1,495 feet (0.280 miles) from the Striker 4, SWD
No. 1.

SWIFT Model Projection of Plume Migration
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Notice Affidavit & Back-Up Documentation




STATE OF NEW MEXICO
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT
OIL CONSERVATION DIVISION
APPLICATION OF NGL WATER
SOLUTIONS PERMIAN, LLC
TO APPROVE SALT WATER

DISPOSAL WELL IN LEA

COUNTY, NEW MEXICO.
CASE NO. 20985

AFFIDAVIT
STATE OF NEW MEXICO )
COUNTY OF BERNALILLO g -
Deana M. Bennett, attorney in fact and authorized representative of NGL Water Solutions
Permian, LLC, the Applicant herein, being first duly sworn, upon oath, states that the above-
referenced Application was provided under a notice letter, attached, and that proof of receipt is

attached hereto. I also state that notice of the January 9, 2020 hearing was published in the Hobbs

News-Sun on December 21, 2019, as reflected in the attached Affidavi,of Publication.

Deana M. Bennett

SUBSCRIBED AND SWORN to before me this 8th day of January, 2020 by Deana M.

Bennett.
..Hi!;@ LCC N /A‘"Z//é CCh A

NotaryP b T JAL SEAL

OFFIC
Kariene Schuman
NOTARY PUBLIC

. e STATE OF NEW IC% i
) My Commission Expires:( ) 2 -2 i ~ L
by O it

My commission expires: ZJ Z/] Z/

e
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MODRALL SPERLING

L AWYERS

December 18,2019

VIA CERTIFIED MAIL

Re:  APPLICATION OF NGL WATER
SOLUTIONS PERMIAN, LLC
TO APPROVE SALT WATER
DISPOSAL WELL INLEA
COUNTY, NEW MEXICO

CASE NO. 20985
TO: AFFECTED PERSONS

This letter is to advise you that NGL Water Solutions Permian, LLC (“NGL”)
has filed the enclosed application, which seeks an order approving the Striker 4
SWD #1 well, with a surface location 850 feet from the South line and 174 feet
from the West line of Section 24, Township 24 South, Range 34 East, NMPM,
Lea County, New Mexico. Applicant requests authorization to inject salt water
into the Bell and Cherry Canyon formations at a depth of 5,437 to 7,200’
Applicant requests that the Division approve a maximum daily injection rate
for the well of 20,000 bbls per day.

This case is currently set for a hearing before a Division Examiner on January
9, 2020, starting at 8:15 a.m. The hearing will be held in Porter Hall in the Oil
Conservation Division’s Santa Fe Office located at 1220 South Saint Francis
Drive, Santa Fe, New Mexico 87505. As a party who may be affected by this
application, we are notifying you of your right to appear at the hearing and
participate in the case, including the right to present evidence either in support
of or in opposition to the application. Failure to appear at the hearing may
preclude you from any involvement in the case at a later date.

You are further notified that if you desire to appear in this case, then you are
requested to file a Pre-Hearing Statement with the Division at least four
business days in advance of a scheduled hearing before the Division or the
Commission, but in no event later than 5:00 p.m. mountain time, on the
Thursday preceding the scheduled hearing date, with a copy delivered to the
undersigned.

Deana M. Bennett

Deana.bennett@modrall.com
505-848-1834

Modrall Sperling
Roehl Harris & Sisk P.A.

500 Fourth Street NW
Suite 1000
Albuguerque,

New Mexico 87102

PO Box 2168
Albuquerque,
New Mexico 87103-2168

Tel: 505.848.1800
www.modrall.com

19



Page 2

Sincerely,

s » ~ {
{b‘i Ehd- }vf f->- o 2T
Deana M. Bennett
Attorney for Applicant




STATE OF NEW MEXICO
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT
OIL CONSERVATION DIVISION
APPLICATION OF NGL WATER
SOLUTIONS PERMIAN, LLC
TO APPROVE SALT WATER

DISPOSAL WELL IN LEA
COUNTY, NEW MEXICO.

CASE NO. 20985

APPLICATION

NGL Water Solutions Permian, LLC (*NGL”), OGRID No. 372338. through its
undersigned attorneys, hereby makes this application to the Gil Censervation Division pursuant to
the provisions of N.M. Stat. Ann. § 70-2-12, for an order approving drilling of a salt water disposal
well in Lea County, New Mexico. In support of this application, NGL states as follows:

(1)  NGL proposes to drill the Striker 4 SWD #1 well at a surface location 850 feet from
the South line and 174 feet from the West line of Section 24, Township 24 South, Range 34 East,
NMPM, Lea County, New Mexico for the purpose of operating a salt water disposal well,

(2)  NGL seeks authority to inject salt water into the Bell and Cherry Canyon formations

E4

at a depth of 5,437 to 7,200°.

(3) NGL intends to use 5.5 inch tubing and NGL requests that the Division approve a
maximum daily injection rate for the well of 20,000 bbls per day.

{4)  NGL anticipates using an average pressure of 815 psi for this well, and it requests
that a maximum pressure of 1,087 psi be approved for the well.

(5) A proposed C-108 for the subject well is atiached hereto in Attachment A.

(6)  The granting of this application will avoid the drilling of unnecessary wells, will

prevent waste, and will protect correlative rights.

go



WHEREFORE, NGL requests that this application be set for hearing before an Examiner

of the Oil Conservation Division on January 9, 2020; and that after notice and hearing, the Division

enter iis order approving this application.

Respectfully submitted,

MODRALL, SPERLING, ROEHL, HARRIS
& SISK, P.A.

i
)

! Y S i “
By:t :
Deana Bennett
Post Office Box 2168
500 Fourth Street NW, Suite 1000
Albuguerque, New Mexico 87103-2168
Telephone: 505.848.1800
Attorneys for Applicant

Tty fA




CASE NO. : Application of NGL Water Solutions Permian, LLC for approval of salt
water disposal well in Lea County, New Mexico. Applicant seeks an order approving the Striker
4 SWD #1 well, with a surface location 850 feet from the South line and 174 feet from the West
line of Section 24, Township 24 South, Range 34 East, NMPM, Lea County, New Mexico.
Applicant requests authorization to inject salt water into the Bell and Cherry Canyon formations
at a depth of 5,437 to 7.200°. Applicant requests that the Division approve a maximum daily
injection rate for the well of 20,000 bbls per day. Said Incation is approximately 15 miles west of
Jal, New Mexico.
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Revised March 23, 2017
FICEVTD, | wevea T s #57
NEW MEXICO Ol CONSERVATION DIVISION

Geologicol & Engineerng Bureou ~
1220 South 5§, Fronch Drive. Sonto Fe, hiv B/50F
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Appﬂcant NGL WATER SOLUTIONS FEoG 2 1 OGRID Rumber &
Well Name: STRIKER ¢ sWD 2 ) ,e‘p;- 10405 T80
Poot SWODELAWAKE ‘ool Code: 0
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