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

APPLICATION OF AWR DISPOSAL, LLC
TO APPROVE SALT WATER

DISPOSAL WELL IN LEA
COUNTY, NEW MEXICO.

CASE NO. 21090

APPLICATION

AWR Disposal, LLC (“AWR”), OGRID No. 328805, through its undersigned attomeys,
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, AWR states as follows:

) AWR proposes to drill the Twin Sisters SWD #1 well at a surface location 2170
feet from the North line and 183 feet from the West line of Section 29, Township 23 South, Range
34 East, NMPM, Lea County, New Mexico for the purpose of operating a salt water disposal well.

2) AWR seeks authority to inject salt water into the Devonian-Silurian formation at a
depth of 14,652 -16,318".

(3)  AWR intends to use 7 inch tubing inside the surface and intermediate casings and
5 % inch tubing inside the liner and requests that the Division approve a maximum daily injection
rate for the well of 50,000 bbls per day.

(4)  AWR anticipates using an average pressure of 2,198 psi for this well, and it requests
that a maximum pressure of 2,930 psi be approved for the well.

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

EXHIBIT

1




(6)  The granting of this application will avoid the drilling of unnecessary wells, will
prevent waste, and will protect correlative rights.

WHEREFORE, AWR requests that this application be set for hearing before an Examiner
of the Oil Conservation Division on March 5, 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: ol wp e

Deana Bennett

Post Office Box 2168

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

Attorneys for Applicant

N



CASE NO. : Application of AWR Disposal, LLC for approval of salt water disposal
well in Lea County, New Mexico. Applicant seeks an order approving the Twin Sister SWD #1
well at a surface location 2170 feet from the North line and 183 feet from the West line of Section
29, Township 23 South, Range 34 East, NMPM, Lea County, New Mexico for the purpose of
operating a salt water disposal well. Applicant requests authorization to inject salt water into the
into the Devonian-Silurian formation at a depth of 14,652°-16,318’. Applicant requests that the
Division approve a maximum daily injection rate for the well of 50,000 bbls per day. Said location
is approximately 21.2 miles northwest of Jal, New Mexico.
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RECEIVED: ~ | REVIEWER: | eee: APP NO:

= ]

"~ ABOVE THIS TABLE FOR OCD DIVISIOH USE ONLY

NEW MEXICO OIL CONSERVATION DIVISION ‘y’i:’g‘f. 3
- Geological & Engineering Bureau — {'.{ L B
1220 South St. Francis Drive, Santa Fe, NM 87505 \y

~ ADMINISTRATIVE APPLICATION CHECKLIST

THIS CHECKLIST IS MANDATORY FOR ALL ADMINISTRATIVE APPLICATIONS FOR EXCEFTIONS TO DIVISION RULES AND
REGULATIONS WHICH REQUIRE PROCESSING AT THE DIVISION LEVEL IN SANTA FE

Applicant: OGRID Number:
Weli Name: APL
Pool: Pool Code:

SUBMIT ACCURATE AND COMPLETE INFORMATION REQUIRED TO PROCESS THE TYPE OF APPLICATION
INDICATED BELOW

1) TYPE OF APPUCATION: Check those which apply for [A]
A. Location - Spacing Unit - Simultaneous Dedication
[ONsL CINSPeroscraess [INSPeroranonsnn  [1SD

B. Checkoneonlyfor[1jor[H]
[ 1] Commingling - Storage — Measurement
OoHc [Ocrse Oeic Opc Oos CJowm
[ II] Injection - Disposal ~ Pressure Increase - Enhanced Oil Recovery
Owrx [Opmx  mswo [JiP [Jeor  [JPPR

FOR OCD ONLY

2) NOTIFICATION REQUIRED TO: Check those which apply. . I

A.[m] Offset operators or lease hoiders D Notice Complete |

B. Royalty, overriding royalty owners, revenue owners | Application

C.m] Application requires published notice |D Content

D. Nofification and/or concurrent approval by SLO Complete

E. Nofification and/or concurrent approval by BLM

F. @ Surfoce owner

G.[]J Forall 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 until the reguired information and
notifications are submitted to the Division.

Note: Statement must be completed by an Individuat with monagerial and/or supervisory capacily.

117 (2020
Date
Print or Type Name
/1 Phone Number
_.’u = \ J;}‘, \
Sigroture \ e-mail Address

EXHIBIT

i A
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STATE OF NEW MEXICO Oil Conservation Division FORM C-108
ENERGY, MINERALS AND NATURAL 1220 Seunth St. Francis Dr. Revised June 10, 2003
RESOURCES DEPARTMENT Santa Fe, New Mexico 87505
APPLICATION FOR AUTHORIZATION TO INJECT
1. PURPOSE: __ _  Secondary Recovery ___ Pressure Maintenance X __ _Disposal Storage
Application qualifies for adminisirative approval? X Yes No

1 OPERATOR: AWR DISPOSAL LLC

ADDRESS: 3300 N. A Street, Ste 220. Midland, Texas 79705
CONTACT PARTY: Chris Weyand {Agent} PHONE: {512) 600-1764

M.  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.

IV.  [Is this an expansion of an existing project? _Yes X __No
If yes, give the Division order number authorizing the project: .

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

VL 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 lype, construction, date drilled. location, depth, record of completion. and a
schematic of any plugged well illustrating all plugging detail.

VII.  Attach data on the proposed operation, mcluding:

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 injoction fluid and compatibility with the receiving formation if other than reinjected
produced water; and,

If injection is for disposal purposes info a zone rot productive of oil or gas at or within one mile of the proposed well, attack a
chemical analysis of the disposal zone formation water (may be measured or inferred from existing literature, studies, nearby
wells, etc.).

P

o

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

IX.  Describe the proposed stimulation program, if any.
*X.  Auach appropriate logging and test data on the well. (If well logs have been filed with the Division, they need not be resubmmitted).

*Xi. 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.

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

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

XIV. Cerification: 1 hereby certify that the information submitted with this application is true and correct to the best of my knowledge
and belief,

NAME: Qlldstophex; B Weyand 4

f :
SIGNATURE: L. L, il
E-MAIL ADDRESS: chris@lonquist

* If the information required under Sections VI, VIHL. X, and XI above has been previously submitted, it need not be resubmitted.
Please show the date and circumstances of the earlier submitial:

/ TITLE: Consulting Engineer
\ DATE: QI?IZ&ZD

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



UOTR[(ISIT)) :PSUTILINIAC] POISTA Jepmg Juswe)) jo doJ,

& 20 XS FP0T ‘Qim pojuswa))
«SLEET oz1g uise) «00S°LT :Z1§ s]oH

TUISE)) )BFPSULISIUT .

UOTIE[NON)) :PauIuLIdS( PO S0BJING Juswd) Jo doj,
I O L0 "XSCZST SUMM PJUIY)
«00070C 921§ Suise) 000V 3215 9joH

TuIse)) aoepng

TOTB[NOIT)) :PauTuLIR}a(] POSIA S58JINg ;Juswa) jo dog,
i - T a0 XS T/ ‘YIm paiuowma))
«000°9C :2zIg Suise) «000°9T 9215 sjoy

TUISe)) 10Jo0puo’)

VIVU NOIIDULISNOD TTZH JIIVWAHDS T90TTTAM
DNV JIHSNMOL NOILDES YALIAT LINN ~ NOILVDOT4d5V1004
are S¢€¢ 6C i TMA €8T & INA .0LIT NOLLVDOT1 TTdMm

I# AMS SYHLSIS NIML “YHIGINNN 2 ANVN TTaM

JTT "TVSOdSIAd YMV HMOLVIAdO
LATHS VIVA TTAM NOLLDACNI 1 3pt§



(s10H uadQ)
329] BTSOT 01109) TSOHT

[eAISIUT Tonoaluf

31597 ‘qida [m10],

P3BIOT :paunmInie POYIW 007 TT Juswa) Jo doy
i =1 40 XS €17 ‘YHM pajueIs))
«STOL 2z1§ SwseD «005'8 21§ 9[0H

I5UT TOTMpOIg
UONe[N3II) :PaUTULIA( POYISIA 85eyang Juswa)) Jo dog,
& 7 XS 0ZC € [P PajuLud)
«5C9°6 ;9218 Suse) «0STCT 2718 9[0H

GuIse)) SJEIpawISI .2



Page 9 of 24

Received by QCD: 1/27/2020 2:58:02 PM

$00°¢1 -MOLION
J19¢°71 -BYO1yY
FL1UC] -umeng
YTYTT “dWeJ oA
.99¢™8 “3ULdS auog
CE€TS oIemepRd
SET'S -Jewre]
"B3Ie SIY} UI 9U0Z uopoafur
pasodoxd sy Surk[1a40 10 Furpropun sonoz ses 1o {10 Aue Jo sqydop pue oWIR OF) IALD) G

[I13p A3WON ‘pasn (s)3njd 10 Juswad Jo syoes "1 ‘qresop SurdSnyd 5a18 pue spearoym
pajesoyiad yons e 1S ((s)ouoz 19yio Aue ur pajeroyrad usaq I9A9 [lom apseH §

UBLINIS-UBTUOAS(T ‘qMS :(31qeondde 1) [0od 10 p[ard Jo sweN '€

(.00¢ UOL) BACJUOJ PUE UEH[3SSTL,] UBLINIS ‘URIUOAS(] ‘UOIJBULIO q wonoafuy oy yo sweN g
V/N ¢Pa11up ATjeuiduo fom oy sem asodnd yeqm JoJ ‘ou Jf

ON AT X UONdOY 103 PIILIP [[9M MU B SIS [

Ble(] [euonippy

‘(e1qeordde 3v) reag Surse)/Buiqny, Jo odA1 1990

2097T ‘pda( Sumag 19308y

W 76 [SUOSU] [[] pue JoUI0fsey JWa . YaIH Ui 10308 T0oUetiing JdDL ..2/1-C X .8/5-L [Joxed Jo adA],

SUION( ‘[eLajey Sutury

€091 = .001"TT WO DADL OTT-d B/AT LT ..005 'S PUe 00T 11 -.0 oI DJDL 011-d B/Al 92 ~..L 221§ Suiqn]

LATHS VLVA TTIM NOLLOACNI

T 9PIS



AWR Disposal, LLC

FORM C-108 Supplemental Information

lIl. Well Data

Twin Sisters SWD No. 1

A. Wellbore Information

1.

Well information
Lease Name Twin Sisters SWD
Weli No. 1
Location S-29 T-23S R-34E
Footage Location | 2170’ FNL & 183’ FWL

a. Wellbore Description

—'___-' Casing Information - _—]
Type Surface Intermediate 1 Intermediate 2 Liner
oD 20" 13.375" 9.625" 7.625"
WT 0.595” 0.558” 0.550” 0.563"
ID 19.000" 12.415" 8.535” 6.625"
Drift ID 18.810" 12.259” 8.379” 6.500"
coD 21" 14.375" 10.625” 7.625"
Weight 106.5 Ib/ft 68 Ib/ft 53.5 Ib/ft 39 Ib/ft
Grade )55 ~ HCL-80 | p-110 HCP-110
Hole Size 24" 17.5" 12.25” 8.5"
Depth Set 1,400 5,150 11,700 11,200’ — 14,652’
b. Cementing Program
Cement Information
Casing String Surface Intermediate 1 Intermediate 2 Liner
Lead Cement | ExtendaCem N/A N/A N/A
Lead Cement 714 sx N/A N/A N/A
Volume
Tail Cement Halcem Halcem Halcem, Halcem, Halcem | Neocem
Stage 1: 1,193 sx
Tail Cement 811 sx 4,050 sx Stage 2: 947 sx 273 sx
Volume - Stage 3: 1,080 sx
i‘i’::s:t 75% 100% OH 50%, 50%, 10% 50%
B TOC Surface Surface - Surface 11,200
Method ElFetIBtEito Eircuiaieto Circulate to Surface Logged
Surface Surface




3. Tubing Description

- _ Tubing Information
oD o 55"
WT 0.362” 0.304”
ID 6.276" 4.892"
Drift ID 7.875" ~ 6.050”
cob 6.151" ~ 4.653"
Weight 26 Ib/ft 17 Ib/ft
Grade P-110 TCPC P-110 TCPC
Depth Set | 0'-11,100° 11,100’ -14,602’

Tubing will be lined with Duoline,
4. Packer Description

7-5/8" x 5-1/2" TCPC Permanent Packer with High Temp Elastomer and full inconel 925 trim

B. Completion Information
1. Injection Formation: Devonian, Silurian, Fusselman, Montoya (Top 100’)
2. Gross Injection Interval: 14,652’ — 16,318’
Completion Type: Open Hole
3. Drilled for injection.
4. See the attached wellbore schematic.

5. Oil and Gas Bearing Zones within area of well:

| Formation _-_Dep?h .
Delaware 5,235’
Bone Spring 8,566’
Wolfcamp 11,424
Strawn 12,174
Atoka 12,361’
Morrow 13,004




VI. Area of Review

No wells within the area of review penetrate the proposed injection zone.

Vil. Proposed Operation Data

1.

Proposed Daily Rate of Fluids to be Injection:

Average Volume: 40,000 BPD
Maximum Volume: 50,000 BPD

Closed System
Anticipated Injection Pressure:

Average Injection Pressure: 2,198 PSI (surface pressure)
Maximum Injection Pressure: 2,930 PSI (surface pressure)

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

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

\L



VIIl. Geological Data

The Devonian formation is a dolomitic ramp carbonate that occurs below the Woodford shale and above
the Fusselman formation. Strata found in the Devonian formation include two major groups, the
Wristen Buildups and the Thirtyone Deepwater Chert, with the Wristen being more abundant. The
Wristen Groups is composed of mixed limestone and dolomites with mudstone to grainstone and
boundstone textures. Porosity in the Wristen group is a result of both primary and secondary
development. Present are moldic, vugular, karstic {(including collapse breccia) features that allow for
higher porosities and permeabilities. The Thirtyone Formation contains two end-member reservoir
facies, skeletal packstones/grainstones and spiculitic chert, with most of the porosity and permeability
found in the coarsely crystalline cherty dolomite. These particular characteristics allow for this
formation to be a tremendous Salt Water Disposal horizon.

A. Injection Zone: Siluro-Devonian Formation

Formation Depth
Rustler 1,247

Lamar 5,135’

Bell Canyon 5,235’
Cherry Canyon B 6,053’
Brushy Canyon 7,365’
o Bone Spring Lm - 8,566
1st Bone Spring 9,736’
1st Bone Spring SS | 10,022’
2nd Bone Spring 10,397
3rd Bone Spring 11,227
Wolfcamp 11,424
Strawn 12,174’

Atoka 12,361’

- Morrow o 13,004’
Miss LS 13,977
Woodford 14,388’
Devonian - 14,602’
Fusselman 15,665’
Montoya 16,218’

\D



B. Underground Sources of Drinking Water
No water wells exist within a one-mile radius of the proposed well. Water welis outside a one-
mile radius in the surrounding area have an average depth of 503 feet and an average water

depth of 270 feet generally producing from the Carisbad. The upper Rustler may also be another
USDW and will be protected.

IX. Proposed Stimulation Program
Stimulate with up to 50,000 gallons of acid.
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.

XI. Chemical Analysis of Fresh Water Wells

Because there are no water wells that exist within a one-mile radius of the proposed well, chemical
analysis of fresh water wells was not retrieved for the proposed well.



XIL Affirmative Statement of Examination of Geologic and Engineering Data

Based on the available engineering and geologic data we find no evidence of open faults or any other
hydrologic connection between the disposal zone {in the proposed Twin Sisters SWD #1) and any
underground sources of drinking water.

NAME: Herb Wacker TITLE: Geologist
,’_ ] P 5 .
/)
SIGNATURE: 4/ (el L, g/_rﬂ_ém, DATE: /] z200 /G
T BEG E ysy7
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%%:um:h Dr., Hobbs. NM 88240 State Of New MCXico FORM C-102
prone (53936161 Fo: (575) 3920720 Energy, Minerals & Natural Resources Revised August 1, 2011
s . Department Sk iy e e
1) vy . OIL CONSERVATION DIVISION District Office
Phone (505) 3366178 Fax (505) 1344170 1220 South St. Francis Dr.

1230 S{ Francis Dr , Sarta Fe, NM 87505 Santa Fe, NM 87505 {] AMENDED REPORT

Phone (505) 476-3460 Fax: (505) 476-3462

WELL LOCATION AND ACREAGE DEDICATION PLAT

'AP1 Number *Paol Code 'Pool Name
*Preperty Code "Property Name T\ell Number
TWIN SISTERS SWD 1
"OGRID No. Ebnrlior Name “Elevation
328605 LONQUIST & CO, LLC 3565°
Surface Location
UL or ot ma. Section) Townsbip Rasge] Lot Ido Feet from the Nor(h/Sostk line Feel from the ExsUWest lie County
E 29 23~S (34-E - 2170° NORTH 183’ WEST LEA
UL or st mo. Sectioa| Townsbip Raned Lot 1dn Feet from the Nortb/Scuth line] Feet from the East/West lind] Couaty
| Dcdicated Acrer | Mloinvor latit | “Conealidntion Code | Creder No,

No allowable will be assigned to this completion until all interesis have been consolidated or a non-standard unit has been approved by the division,

X=T676.73 X=501316.73 X=803955.3
V46753337 Y=487654.30 Y=AG7676.43
e = e =
OPERATOR CERTIFICATION

[

“A |7ty cortgty that the infermation. cnscined hevein s true wnd somplats
A [te 8w bext of ney dudedze and boticf, and St fies orgarmization elher
ni & vorking inferest e wnlrostd mineral falerest in thr lond incltiog
/] |the powposed boitoms hcts tneation er has o vight to dril this well af this
B

s icelion pursucnd o o tuabroct with o umer of fich 0 minersd o
'3 mmwwnMMWnuw
‘.’ | pocling order Nevetofors entered by the disisiom
’ y
2170° / ; / ¥

% ML A~ A, ¥, 1K |Ou

! | | St \l b

! A '.’

4 Ulss o

i SURFACE LOCATION 4 L AanS vorpaed]

; NEW MEXICO EAST Privies Nome |

e NAD 1983 / R
& X=783680 / W

Y=465465 X=803080.12 /| | B~ Address

Qe LAT.: N 322768867 piRcow &
" %= N 1
Bogooiide NG W e "*SURVEYOR CERTIFICATION
/ ‘A |} hersby certify that the well location shown on this
, plel wos plotted from field roles of ocluad suTVRYS
/ ) |made by me or under my supervision, and that the
’ A |seme is true fo the best of my belief.
: y XX /XX /XXX
/ /.
5 A w&w‘.‘ of Profamiond Surveyor
’ t /
X=T80125.47 lx=em3m o xamgg: ey
=4 Ye41s43 - AU

BARAYLD T B GO LLCHMESTONE FiNAL UCTSLO 15N _3I5 _SWO_ ) RT3 OWG 12277018 3 C1 45 PW kmameny

Es
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IO Freach Dr. lobts, KVE B840 State of New Mexico
Phose: (875) 396161 Fax: (§75) 393.0720
S .
s AreseMIEERI Energy Minerals and Natural Resources
Phone: {575) 745-1283 Fax: (575) 1489720 . 2 e X
Dissric It _ Qil Conservation Division CJAMENDED REPORT
1000 Rio Brazos Road. Aztec, NM §7410
Phone: (505} 3246178 Fax: (505) 3346170 .
Joniti : 1220 South St. Francis Dr.
13365, St Francis Dr.. Sama Fe. NM 37505
Phone: {365) 476-3450 Fax: (505} 476- 2462 Sﬂnta Fe, NM 87505
APPLICATION FOR PERMIT TO DRILL, RE-ENTER, DEEPEN, PLUGBACK, OR ADD A ZONE
* Olperator Name and Address ~DORID Number
AWR DISPOSAL, LLC 3
'4300 N A S!xea,’Sle 20 AT omber
TBD
TTFropenty T ode ~ Property wame T
il I Towin Listers SWD l 5o
* Surface Location
UL - Lot Section Towaship Range Lot kin Feet from NS Line Feet Fram EWLine County
E 9 238 34E NA 2 NORTH 18y WEST LEA
* Proposed Bottom Hole Location
il - Lot Section Township Range Lot idn Feet from NS Line Feet From E'W Line Coumty
- > Pool Information B
Pool Mame Pas) € o
v . SWD; DEVONIAN-SILURIAN — - N o | 97869 -
JE— Addiﬁonal Well Information _ o -
[ Y work Type Well Type . (‘auemm,. Y- Lease Type 7 Groand Leve! Bevation
N SWI Private 1565
T % Mulpe ™ Propesed Depth * Foamation M Contractor " Spud Date
‘ N 16.318° Devonian-Silurizn TBD ASAP
~ DepthtoGroundwater = Distance from neatest fresh water well * Distance 10 ncarest serface water ]
l 270" 1.39 miles ~ P mile
[[1We wilt be using a closed-loop system in lieu of lined pits
* Proposed Casing and Cement Program
Type Hole Size Casing Size Castng Weighu:fi Setting Depth Sacks of Cement Estimated TOC
Surface 24" X £06.5 it 14007 1,515 Swrface
Intermediate | 17.5" 133725 68 il 5.150° 4,050 Surface
Production 12257 9625 535Bb# 11,700 3220 Surface
Prod. Liner 85" 7.625" bR 11200 - 14652° 273 11.200°
Casing/Cement Program: Additional Comments
See attached schematic. "I
= Praposed Blowout Prevention Program
Type Working Pressure Test Pressure Manufaciurer
Double HydrualicBlinds, Pipe 10,000 psi 8000 psi TBD - Schalfer Cameron
- hereby centify that the information given above is true and complete to the best .
of my knowledge and belief, OIL CONSERVATION DIVISION
I further certify that I have complied with 19.15.14.9 (A) NMAC [J and/or — - —1
19.15.14.9 (Bf NMAC E.lyrapppuw Approved By:
Signature: / / J \
L~ W N/ o L - -
Printed d naige: Christopher B. Wu. nd Title:
g . B o - B o — 1
‘_T itle: Consulting Engm_e_c_r B Approved Date: | Expiration Date B
E-mailAddms:______ - - B S -
| Date: 01:02:2020 Phone: (512} 600-1 ’Iéi ) o Conditions of Approval Attached
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Exhibits of Scott Wilson




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

APPLICATION OF AWR DISPOSAL, LLC
TO APPROVE SALT WATER

DISPOSAL WELL IN LEA

COUNTY, NEW MEXICO.

CASE NO. 21090
(TWIN SISTER)

AFFIDAVIT OF SCOTT J. WILSON

STATE OF NEW MEXICO )
) ss.
COUNTY OF BERNALILLO )

1, Scott J. Wilson, make the following affidavit based upon my own personal knowledge.

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

2. I am the Senior Vice President for Ryder Scott Company in Denver, Colorado. My
responsibilities at Ryder Scott Company include the performance of reserve appraisals, technical
evaluations, and reservoir analysis.

3. I have obtained a bachelor’s degree in petroleum engineering from the Colorado
School of Mines, and a master’s degree business from the University of Colorado. I have worked
as a petroleum engineer since 1983.

4. I am familiar with the application that AWR Disposal, LLC (“AWR”) has filed in
this matter, and I have conducted a nodal analysis and reservoir study related to the area which is

the subject matter of the application. A copy of my study is attached hercto as Exhibit A.

EXHIBIT

vy




5. AWR seeks an order approving the Twin Sister SWD #1 well, which is a salt water
disposal well.

6. The approved injection zone for the well is located below the base of the Woodford
Shale formation and above the Ordovician formation, which consists of significant shale deposits.

7. I have reviewed step rate tests for similar disposal wells drilled within the area and
conducted a nodal analysis.

8. It is my opinion that using 7” by 5 %" tubing will reduce friction and will conserve
pump horsepower, fuel, and reduce emissions.

9. My nodal analysis indicates that using 7 by 5 %” tubing will not significantly
increase reservoir pressures over a twenty-year time period. The injection zone is located within
a reservoir with significant thickness which consists of high permeability rocks, which results in
only very small pressure increases even when injection is increased to an average rate of 40,000
barrels per day over a 20 year period.

10. It is my opinion that increasing the tubing size will not cause fractures in the
formation. Wellhead pressures are set at a maximum that is below the formation fracture pressure
and, as a result, it is impossible to get above the formation fracture pressure while honoring
wellhead pressure constraints. Consequently, it is highly unlikely that increasing the tubing size
in the well would result in fractures to the formation.

11. I have also studied the potential impact on pore pressures and put together a
simulation of the radial influence that the well would have if larger tubing is used for a period of
time. A copy of this study is included within Exhibit A to this affidavit. This study shows that it
is anticipated that there will be a minimal impact on reservoir pressures and that the majority of

fluids will not travel greater than 1 mile in 20 years.



12. My studies further indicate that additional injection wells located one mile away
from the well will not create any materially adverse pressures in the formation.

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

[Signature page follows]
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Scott J. Wilson

My commission expires: 232 Jj 22_ 3{ Z Z

DARSHAE E RODRIGUEZ
Notary Public - State of Colorado
Notary iD 20134006986
¢ My Commission Expires Aug 23, 2021
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Exhibits of Dr. Kate Zeigler




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

APPLICATION OF AWR DISPOSAL, LLC
TO APPROVE SALT WATER

DISPOSAL WELL IN LEA

COUNTY, NEW MEXICO.

CASE NO. 21090
(TWIN SISTER)

AFFIDAVIT OF DR. KATE ZEIGLER

STATE OF NEW MEXICO )
COUNTY OF BERNALILLO % >

I, Dr. Kate Zeigler, make the following affidavit based upon my own personal knowledge.

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

2. I am the senior geologist at Zeigler Geologic Consulting, and I provide a wide range
of geoscience related services to companies and other entities in Southeastern New Mexico.

3. I have obtained a bachelor’s degree in geology from Rice University, a master’s
degree in paleontology from the University of New Mexico, and a Ph.D. in stratigraphy and
paleomagnetism from the University of New Mexico. Additionally, | have completed several
surface geologic maps for the New Mexico Bureau of Geology and Mineral Resource’s Geologic
Mapping Program as well as for independent operators who are exploring prospects within the
western Permian Basin. [ have also conducted a prior geologic study concerning what is

commonly referred to as the Devonian and Silurian formations in Southeastern New Mexico to

EXHIBIT
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help determine whether the approval of 7” by 5 4 tubing is appropriate in Devonian and Silurian
salt water disposal wells approved by the New Mexico Oil Conservation Division.

4. I am familiar with the amended application that AWR Disposal, LLC (“AWR”) has
filed in this matter, and I have conducted a geologic study of the lands which are the subject matter
of the application. A copy of my geologic study, including cross sections, a structure map and
isopach are is included in Attachment A to this affidavit.

5. AWR seeks an order approving the Twin Sister SWD #1 well, which is a salt water
disposal well.

6. I have been informed that the injection intervals for the well will be isolated to the
Devonian and Silurian formations (also referred to as the Wristen Group and Fusselman
Formation) and the well will have four strings of casing protecting the fresh water aquifer, the salt-
bearing interval, the Permian aged rocks through the Wolfcamp Formation. The deepest casing is
7 5/8”, which is cemented and cement is circulated on the 7 5/8” casing.

7. The injection zone for the well is located below the Woodford Shale. The
Woodford Shale is an Upper Devonian unit which has low porosity and permeability and consists
predominantly of shale and mudstone with some carbonate beds. The Woodford Shale acts as a
permeability boundary to prevent fluids from moving upward out of the underlying formations.
The Woodford Shale formation in the areas where the well is located is between 150 feet and 200
feet thick.

8. Below the injection zone for the well is the Ordovician formation, also referred to
as the Simpson Group, which contains sequences of shale that make up approximately 55% of the
total thickness of the formation in any given place and can likewise act as a permeability boundary

which prevents fluids from migrating downwards into deeper formations and the basement rock.

¥



In the areas where the well is located, the Ordovician formation is between 850 feet and 900 feet
thick and, as a result, there is a significant thickness in this lower shale. Below the Ordovician is
the Ellenburger Formation, which is up to 600 feet thick.

9. Based on my geologic study of the area, it is my opinion that the approved injection
zone for the well is located below the base of the Woodford Shale formation and above the
Simpson Group formation, both of which consist of significant shale deposits. Evidence indicates
that shale formations located above and below the approved injection zones will likely restrict
fluids from migrating beyond the approved injection zones for the well.

10.  The well will primarily be injecting fluids into the Wristen Group and Fusselman
Formation, with some fluids potentially being injected into the Upper Montoya Group. Each of
these rock units are located within what is commonly referred to by operators and the Division as
the “Devonian-Silurian” formations. These zones consist of a very thick sequence of limestone
and dolostone which has significant primary and secondary porosity and permeability that is
collectively between 1,400 to 1,600 feet thick.

11. It is my opinion that there is no risk to freshwater resources for injection within the
Wristen Group, Fusselman, and Upper Montoya Group because of the depth of these sub-
formations and the upper shale permeability boundary created by the Woodford Shale.

12.  Ihave also studied the location of known fault lines within the area where the well
is proposed to be drilled and the closest known fault line to the well is located approximately 1.5
miles away from where the well is proposed to be drilled.

13.  There are no currently recognized production shales within the Wristen Group,

Fusselman Formation, and Upper Montoya Group in this part of the western Permian Basin. While



there may be some isolated traps located within these sub-formations, it takes significant ability
with imaging to be able to locate these deposits in order to properly target them.

14. I 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.

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

16.  Inmy opinion, the granting of this application is in the interests of conservation and
the prevention of waste.

[Signature page follows]

¥
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Dr. Kate Zeigle‘f

SUBSCRIBED AND SWORN to before me this = day of March, 2020 by Dr. Kate Zeigler.
NG A A PN
- o 7

/{_ < e a4

Notary Public  ~ =

My commission expires: (£ / 2r/2¢L3

A KALYA LEIGH RIPLEY
NOTARY PUBLIC \
W STATE OF NEW MEXICO
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Delaware Basin Stratigraphic Unif Descriptions

Lower Paleozoic

Woodford Shale (Upper Devonian)

The Woodford Shale is dominated hy organic-rich mudsione interbedded with carbonate
(limestone and/or dolostone) beds, chert beds and radiolarian laminae. This unit has been
interpreted to include sedimentary gravity-flow deposits. Dominantly shale means lower porosity
and permeability than the limestone/dolostone units above and below. The Woodford Shale ;s
unconformable on the units below it. Locally this contact includes solution cavities and fissures
dpwx; into the underlying carbonate unit(s), creating a complex boundary. It is up to 150’ thick
locally.

Thirtyone Formation (Lower Devonianj

The Thirtyone Formation is part of a wedge of sedimentary rocks that thins to the porth
and the west where the wedge ends up truncated beneath the base of the overlying Woedford
Shale. The Thirtyone Formaiion is only present in southeastern Lea County and consists of an
upper coarsely crystalline dolostone unit and lower chert unit. This unit is not present in the area
of concem.

Wristen Grougp (Vliddle-Upper Silurian)

The Wristen Group consists of interbedded limestone and dolostone that has a maximum
thickness in Lea County, then thins to the north and the west. Thicknesses range from 010 1,400
thick. In the Delaware Basin, it occurs up to 19,000’ below land surface, then rises to 10,000 to
12,000° subsurface to the nosth and west. 1t represents deposition ina shelf-margin environment
and includes buildups of coral reefs, stromatoporoids and other invertebrate colonialists. The
carbonatc beds include boundstones, rudstones and oolitic grainstones with significant primary
porosity. To the north, reservoirs sargeted for production are dolomitic with vugular and fracture-
related porosity.

Fusselman Formation (Late Ordovician-Lower Silurian)

The Fusselman Formation is almost entircly dolostons and ean be wp 15 1 500" thick As
) " ; - ; o . S VR e WU UOK. AS
with the overlying Thirtyone Formation and Wristen Group, the Fusselman Formation thinks 1o
the north and west where it is truncated beneath the Woodford Shale to the north of where the
Wristen Group pinches out. In Lea County, the Fusselman Formation can be 18,000 or more
below land surface. It is primarily coarsely crystalline dolostone that is vugular, fractured and/or
brecciated, with significant secondary porosity due 1o the fracturing and brecciation.




viontoya Group (Middle-Upper Ordovician)

The Montoya I'ormation includes three dolostone members overlying a sandstone it
The three upper carbonate units include the Upham, Aleman and Cutter Members and the lower
sandstone unit is the Cable Canyon Sandsione. The entire package can be up to 600° thick and
depth to the top of the unit ranges from 5,500 ncar the northern pinchout in Chaves County to as
much as 20,000" in southern Lea County. The Montoya Group was stripped from the higher parts
of the Central Basin Platform by erosion in the Late Pennsylvanian and Early Permian,

Simpson Group (Middle-Upper Ordovician)

The Simpson Group in a heterogeneous unit with limestone, dolostone, sandstone and
green shale horizons. Up 10 1000° thick, it is dominated by the shale beds (55% of 1ota)
thickness), followed by the dolostone and limestone beds (40%) and finally sandstone (5%). The
shale horizons can serve as a permeability barrier between the underlying Precambrian basement
rocks and averlying reservoirs where the Simpson Group is present and has sufficient thickness.
Depths to the Simpson Group range from 6,700 on parts of the Central Basin Platform 10 up to
21,000 in the Delaware Basin.

Ellenburger Formation (Lower Oirdovician)

The Ellenburger Formation is up to 1000 thick and composed of limestone angd
dolostone that represent cyclic deposition in waters of the inner platform with restricteq
circulation. Porosity in the Ellenburger Formation includes porosity in the matrix, vugs, major
karst dissolution features, collapse karst breccias and fractures. Depths 1o the top of the ugit
range from 7,500 on the Central Basin Flatform (o up 0 22,000” in the Declaware Basiq,
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Stratigraphic

Estimated Depth

Age Unit Key Feature Below Land Surface
Triassic Chinle
Santa Rosa
Ochoan Rustler
salado
- Castile
o
o Bell Canyon
= Guadalupian |g
o~ = Cherry Canyon Current
-E % petroleum zone
S :
Q < | Brushy Canyon
Q a
Leonardian
Bone Spring Current
petroleum zone
Wolfcampian Wolfcamp
S Virgilian Cisco
§ Missourian Canyon
2 —
o Des Moinesian Strawn
[~
c Atokan
Qm_ Atoka Current
trol
Morrowan Morrow petroleum zone
S Upper Barnett
YAISSISS. Lower limestones
Upper Woodford YAt T ~14,400
Devon Middle permeability barrier
e T - ~14,600°
Lower Thirtyone
Upper Wristen
Silur. Middle ’
Lower Fusselman ~15,650
Upper Montoya Tt ”16'200,
Ordov. . Si ~16,650
| ‘ Middle impson permeability barrier -17,400*
Lower Eltenburger
Cambrian aliss
Precambrian basement

Stratigraphic chart for the Delaware Basin from Broadhead (2017).
* Based on data from 30-025-25604 Government L #1 (18-245-34E).
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Exhibits of Dr. Steven Tavlor




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

APPLICATION OF AWR DISPOSAL, LLC
TO APPROVE SALT WATER

DISPOSAL WELL IN LEA

COUNTY, NEW MEXICO.

CASE NO. 21090
(TWIN SISTER)

AFFIDAVIT OF DR. STEVEN TAYLOR

STATE OF NEW MEXICO )
) ss.
COUNTY OF BERNALILLO )

I, Dr. Steven Taylor, 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 have worked at the Los Alamos National Labs from 1991 to 2006. I currently
am the secretary of GeoEnergy Monitoring Systems, Inc., a company that builds and conducts
seismic monitoring.

3. 1 have obtained a Bachelor of Science degree in geology at Ohio University
(1975) and a Ph.D. in Geophysics at the Massachusetts Institute of Technology (1980).

4. I am familiar with the application that AWR Disposal, LLC (““AWR?”) has filed in
this matter, and I have conducted a study related to the areas which is the subject matter of the

application.

EXHIBIT
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5. AWR seeks an order approving the Twin Sister SWD #1 well, which is a salt
water disposal well.

6. The injection zone for the well is located below the base of the Woodford Shale
formation and above the Ordovician formation, which consists of significant shale deposits.

7. The closest known fault line is located approximately 2 to 20 miles away from
where the well is proposed to be located.

8. I have studied seismic catalogs, unpublished catalogs and USGS catalogs for the
time period of 2010 — 2017 selective events within 50 km of one the Striker SWD wells. In
addition, New Mexico Tech recently released an updated New Mexico seismic catalogue, which
includes seismic information from 2017 through February 4, 2020. I have reviewed the New
Mexico Tech updated information as part of my study. My study is attached as Exhibit A.

9. I have also reviewed information provided by FTI Platt Sparks involving several
different fault slip probability analysis conducted, using a tool created by Stanford University.
These fault slip potential models showed low probability of slip or earthquakes to known
mapped faults located closest to the well. A copy of the studies are attached hereto as Exhibit B.

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

[Signature page follows]



SUBSCRIBED AND SWORN to before me this

My commission expires:_IZ3 Moo D73

D
A

~day oi;ﬂarc})__;_’_(_)_g_q_b_y})r. Steven Taylor.



Seismic Catalog Analysis in Vicinity of AWR Twin Sisters SWD #1 Well

Prepared for NGL-Permian
by
GeoEnergy Monitoring Systems
February 28, 2020

Analysis is based on NMT seismic catalogs and USGS catalogs for the time period 2010-2020
selecting events within the vicinity of the AWR Twin Sisters SWD well. Additionally, seismic
monitoring from September 6, 2018 to date from four NGL seismic stations installed at Striker 2,
Striker 3, Striker 6 and Salty Dog SWD wells.

Striker Two (STR2), Sand Dunes well, Lat/Long: 32.2072820/-103.7557370
Striker Three (STR3), Gossett well, Lat/Long: 32.2551110/-104.0868610
Striker Six (STR6), Madera well, Lat/Long: 32.2091150/-103.5359570
Salty Dog (SDOG), Salty Dog well, Lat/Long: 32.22531/-103.045212

Figure 1 shows seismic station locations with estimated detection levels for M 1.0 (green circles) and
M 1.5 (red circles) along with NGL-Permian stations (yellow pushpins).

The USGS reports no events in the vicinity since 2010. New Mexico Tech runs a seismic network (SC)
in southeastern New Mexico for the DOE Waste Isolation Plant (short-period vertical components) and
posts their seismic catalogs on their website.

Figure 2 shows seismicity from GeoEMS catalogs as red circles and NMT catalogs as white circles.
Events within 10 km of the well are listed in Table 1. Due to the small magnitudes, the signal-to-noise
levels are low so the locations have large uncertainty and there is little constraint on depth.

Table 1: Events within 10 km of well
Date Origin Time (GMT) Latitude Longitude Depth (km) Magnitude Distance (km)

13-Sep-2018 15:50:38 32.2940 -103.4630 5.0 1.8 3.97
@9-Nov-2018 20:24:15 32.2340 -103.4810 5.0 1.4 5.09
09-Jul-2019 14:43:45 32.3290 -103.5420 5.0 1.7 7.01
27-Jan-2019 00:32:19 32.3400 -103.5050 5.0 1.2 7.03
13-0ct-2018 22:07:24 32.1940 -103.5220 5.0 1.2 9.45

EXHIBIT

Y A
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Figure 1. Striker SWD wells seismic station locations and existing NGL-Permian seismic staﬁons
(yellow pushpins). Other regional stations from NMT and TexNet seismic networks shown as green

pushpins. Green and red circles around NGL stations show approximate detection levels for ML 1.0
and 1.5, respectively.
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Figure 2. Seismicity in southeastern New Mexico. White circles from NMT catalog (since 2010) and
red circles from GeoEMS catalog (since September 2018). AWR Twin Sisters SWD #1 shown as blue
pushpin.
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PLATT SPARKS

Texas Registered Engineering Firm No F - 16381
March 4, 2020

RE: FSP Analysis Twin Sisters SWD No. 1
Lea County, New Mexico

FSP Analysis
The FSP software used for this analysis was jointly developed by Stanford University, Exxon Mobil

and XTO Energy as a tool for estimating fault slip potential resulting from fluid injection.

I have reviewed the geology, seismic activity, injection history and future proposed injection in the

Subject Area and I would conclude that the Twin Sisters SWD No. 1 well does not pose a risk of

increasing seismicity in the area as long as the listed guidelines are considered.

Fault slip potential (FSP) was analyzed in the area of review shown on Exhibit No. 1. The analysis
integrates all of the proposed well locations as well as any existing injection wells in order to fully
assess the pressure implications of injection in the area and the potential for slip along existing faults.
Historical USGS earthquake events are denoted by the “blue” bulls-eye symbols and earthquake events

recorded on NGL’s regional seismic monitoring system is denoted by the “pink” bulls-eye symbols.

Exhibit No. 2 shows the FSP input parameters for the local stress, average reservoir depth, pressure
gradients and reservoir characteristics. Depths and reservoir characteristics were derived from nearby
well logs and stress values were derived from the Lund Snee and Zoback (2018) paper related to Stress

in the Permian Basin.

Exhibit No. 3 shows the location of existing wells and locations of the Proposed SWD wells relative
to the faults documented in this area. The faults were independently mapped by FTI Platt Sparks and
compared to the faults documented by the Texas Bureau of Economic Geology (BEG) The BEG faults
are also the fault traces shown in the referenced Snee/Zoback paper (Figure 3 in the paper) and shown
as Exhibit No. 4 in my report. The Snee/Zoback paper only considers fault orientation relative to the

925-A Capital of Texas Highway, South | Austin, TX 78746 EXHIBIT
512.327.6930 telephone | 512.327.7069 fax | ftiplattsparks.com § q 3
[ ]
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stress orientation in determination of fault slip potential. Based on their limited analysis of the area
they concluded the faults have low slip potential based on orientation/azimuth. My analysis further
incorporates the injection history and future injection projections and the injection reservoir

characteristics to fully assess the potential for slip along these faults.

The initial model run used a rate of 40,000 bbls/day for the Subject well and all other Pending/Proposed
wells were run at a rate of 30,000 bbls/day and held constant for the life of the analysis (+25 years).
This initial analysis resulted in high potential for fault slip along 5 fault segments (F15, 16, 17, 25, and
26). Based upon this analysis which became problematic by the year 2030, I implemented the following
guidelines which were submitted in my Affidavit in NMOCD Case Nos. 20141, and 20142:

e Proposed wells within 2 mile of a fault were removed from the model

e Proposed wells within % mile of a fault (greater than 2 mile) were limited to 20,000

bbls/day

These guidelines resulted in the removal of 6 Pending/Proposed wells (highlighted “red”) and a rate
reduction on 1 Pending/Proposed well (highlighted “yellow”™).

Injection parameters in the final model:
e The Subject well was modelled at 30,000 bbls/day and held constant for the life of the
analysis (+25 years).
e Pending wells were modelled at 30,000 bbls/day and held constant for the life of the
analysis (+25 years). The well highlighted “yellow” was limited to 20,000 bbls/day

The resulting model reduced the potential for fault slip on all fault segments and only Fault 15 shows
a moderate potential for slip by the year 2045 (34%). By this point in time it is unlikely that many

wells are injecting at the rates used in the model and the risk would be even lower.

mF T

PLATT SPARKS
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The Pending wells are denoted in the model as follows: (Exhibit No. 3)

BRININSTOOL SWD #004
Czervik SWD #1

Spackler SWD #1

Anteater State SWD #1
Bench State SWD #1

Blue Hole SWD #1

Butkus SWD #1

Coonskin 28 Fee SWD#1
Deep Gorge State SWD #1
Deep Thirst Federal SWD #1
Elbow Room SWD #1

Frio SWD #1
Guadalupe SWD #1
Gulper State SWD #1

l

Journey State SWD #1
Leonard SWD #1

Leviathan State SWD #001
LT State SWD #1

LTD SWD #1

Moab SWD #1

Montana Fed SWD #1
Mortarboard 1 Fee SWD #1
Mutumbo State SWD #1
Pappy SWD #1

Prime Time SWD #1

Sammies SWD #1

Sand Spout State
Schooner SWD #1
Staubach Fed SWD #1
Unitas State SWD #1
Vamoose 6 Fee SWD #1
Voyage State SWD #1

mF T I

PLATT SPARKS
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Existing wells were incorporated into the analysis using their injection volume histories and holding
them constant into the future at their last reported monthly injection volume.
Also included in the model are existing active SWD injection wells as follows: (Exhibit No. 3)

1 - 3002536360

2 - 3002536425

3 -3002542448

4 - 3002544291
Exhibit No. 5§ illustrates the geomechanical properties of the fault segments in the area of review. It
should be noted that the FSP software only calculates a single pressure change along a fault (at the fault
mid-point) so it is critical that faults are broken into multiple segments to get a true evaluation of the
pressure increases associated with injection. Exhibit No. § also shows the direction of max hor. stress
as denoted by the grey arrows outside the circle on the stereonet in the lower right portion of this exhibit.
Faults that align parallel or closer to this orientation will have the highest potential for slip or lowest

AP to slip. Faults 15-17 have the highest potential for slip and Faults 2-12 and 20-24 have very low

potential for slip.

Exhibit No. 6 shows that the input stress and fault values were varied by +/-10% to allow for
uncertainty in the input parameters. Even considering the variability of the inputs the model results
show low probability for slip on the faults in the area of review. An increase of 1,000 psi at Fault 15

still only results in a 10% probability of fault slip.

Exhibit No. 7 takes a closer look at fault 15. The sensitivity analysis is highlighted in the lower right
portion of this exhibit and shows that without any variability of inputs the AP needed to slip is 1,233
psi along this fault. A 10% decrease in the friction coefficient of the fault could lower AP needed to

slip to 900 psi.

Exhibit No. 8 takes a closer look at fault 25. The sensitivity analysis is highlighted in the lower right
portion of this exhibit and shows that without any variability of inputs the AP needed to slip is +3,100
psi along this fault. A 10% change in the fault strike or SHmax azimuth could lower AP needed to slip

to 1,600 psi.

mF T |
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Exhibit No. 9 takes a closer look at fault 7. The sensitivity analysis is highlighted in the lower right
portion of this exhibit and shows that without any variability of inputs the AP needed to slip is +5,300
psi along this fault. A 10% change in the fault strike or SHmax azimuth could lower AP needed to slip
to 3,000 psi.

The following exhibits will track the pressure changes at the faults moving forward in time based upon
the anticipated injection in the future from these proposed wells and the existing wells in the Subject

Area.

Exhibit No. 10 illustrates the AP pressure in a “heat map” and shows AP pressure increases at the
faults as of 1/1/2020. This map indicates AP pressure increase of 5 psi at F15 which is the most

vulnerable fault in the review area (0% calculated slip potential).

Exhibit No. 11 illustrates the AP pressure in a “heat map” and shows AP pressure increases at the
faults as of 1/1/2025. This map indicates AP pressure increase of 173 psi at F15 which is the most

vulnerable fault in the review area (0% calculated slip potential).

Exhibit No. 12 illustrates the AP pressure in a “heat map” and shows AP pressure increases at the faults
as of 1/1/2030. This map indicates AP pressure increase of 449 psi at F15 which is the most vulnerable

fault in the review area (0% calculated slip potential).

Exhibit No. 13 illustrates the AP pressure in a “heat map” and shows AP pressure increases at the faults
as of 1/1/2035. This map indicates AP pressure increase of 735 psi at F15 which is the most vulnerable

fault in the review area (3% calculated slip potential).

Exhibit No. 14 illustrates the AP pressure in a “heat map” and shows AP pressure increases at the faults
as of 1/1/2040. This map indicates AP pressure increase of 1,014 psi at F15 which is the most

vulnerable fault in the review area (12% calculated slip potential).

mF T I
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Exhibit No. 15 illustrates the AP pressure in a “heat map” and shows AP pressure increases at the faults
as of 1/1/2045. This map indicates AP pressure increase of 1,603 psi at F15 which is the most

vulnerable fault in the review area (34% calculated slip potential).

The pressure analysis over time shows that pressure is expected to increase along the faults and

pressures along Fault segments 15.16.17. 25 and 26 are calculated to potentially reach low to moderate

levels for slip potential The table below shows the AP pressure increases needed to imitate fault slip

along each fault segment and the corresponding AP pressure increases as of 2045:

Fault Segment AP to slip (fixed inputs) AP to slip (10% varied inputs) AP at 2045
F1 3,415 1,800 1,125
F2 4,364 2,200 1,196
F3 5,117 2,900 1,319
F4 5,063 2,900 1,564
F5 5,063 2,900 1,762
F6 5,063 2,900 1,836
F7 5,332 3,000 1,828
F8 5,757 3,400 1,665
F9 4,834 2,750 1,415

F10 5,238 3,000 1,241
F11 5,238 3,000 1,333
F12 5,479 3,100 1,480
F13 3,550 1,800 1,518
Fi4 3,550 1,800 1,453
F15 1,233 900 1,281
Fl6 1,228 900 1,099
F17 1,373 800 1,100
F18 1,508 800 907
F19 2,922 1,700 1,124
F20 4,861 2,700 1,254
F21 6,777 4,600 1,412
F22 6,734 4,600 1,603
F23 4,793 2,700 1,807
F24 4,834 2,750 2,003
F25 3,105 1,700 2,127
F26 3,105 1,700 1,974

mF T 1
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This model assumes constant injection rates over the next +25 years which is not a typical scenario as
SWD wells tend to decrease injection volumes over time as the well ages and disposal demand
decreases in the area. If injection volumes are lower over time than the rates used in the model, then

the risk for fault slip is lowered.

In the event significant seismicity should occur in the future, the wells closest to the faults (proposed

and existing) should be the wells considered for modification or reduction of injection rates.

Should you have any questions, please do not hesitate to call me at (512) 327-6930 or email me at

todd.reynolds@ftiplattsparks.com.
Regards,

Todd W. Reynolds — Geologist/Geophysicist
Managing Director, Economics/FTI Platt Sparks

FTI Platt Sparks
512.327.6930 office
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Notice Affidavits




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

APPLICATION OF AWR DISPOSAL, LLC
TO APPROVE SALT WATER

DISPOSAL WELL IN LEA

COUNTY, NEW MEXICO.

CASE NO. 21090
(TWIN SISTER)

AFFIDAVIT OF CHRIS WEYAND

STATE OF NEW MEXICO )
COUNTY OF BERNALILLO ; >

I, Chris Weyand, 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 a Staff Engineer at Lonquist & Co., LLC. My responsibilities at Lonquist &
Co., LLC include saltwater disposal well permitting efforts in New Mexico as well as other states
and jurisdictions.

3. I graduated from Texas A&M University in 2010 with an engineering degree.

4. I am familiar with the application that AWR Disposal, LLC (“AWR”) has filed in
this matter.

5. The C-108 that is attached to the Twin Sister application was prepared by me or
under my direction and supervision.

6. In this case, AWR seeks an order approving the Twin Sister SWD #1 well, which

is a salt water disposal well.

EXHIBIT

5-A




7. As part of preparing the C-108, I compiled a list of all parties entitled to notice
within a one-mile area of review. I reviewed County and Division records to determine the parties
entitled to notice, including the owner of the surface (Limestone Basin Properties Ranch, LLC)
and leasehold operators or other affected person. With respect to affected parties, I determined
whether there was an operator, as shown in the Division records, or a designated unit operator, and
if not, whether there were any working interests whose interest is evidenced by a written
conveyance document either of record; and as to any tract or interest not subject to an existing oil
and gas lease, whether there were mineral interest owner whose interest is evidenced by a written
conveyance document either of record; and whether the United States or state of New Mexico
owns the mineral estate in the spacing unit or identified tract or any part thereof, the BLM or state
land office, as applicable.

8. I provided that information to AWR’s counsel who, as I understand it, sent letters
to those parties giving notice of the hearing on this application.

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

[Signature page follows]
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STATE OF NEW MEXICO
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT
OIL CONSERVATION DIVISION

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

CASE NO. 21090
(TWIN SISTERS)
AFFIDAVIT

STATE OF NEW MEXICO )
COUNTY OF BERNALILLO ; >

Deana M. Bennett, attorney in fact and authorized representative of AWR Disposal LLC,
the Applicant herein, being first duly sworn, upon oath, states as follows:

1. The above-referenced Application was sent under a notice letter, provided
herewith, by certified mail and proof of mailing is attached hereto.

2. AWR also timely published notice of the March 5, 2020 Hearing.

3. Pursuant to Rule 19.15.4.12(B) NMAC, publication shall be made at least 10
business days before the hearing. AWR’s notice was published on F ebruary 20, 2020, which is
more than 10 business days before March 5, 2020. The affldavit of publication is attached hereto.

[ A 1 v 7

Deana M. Bennett

SUBSCRIBED AND SWORN to before me this 4th day of March, 2020 by Deana M. Bennett.

q’/@&_@u‘_{ Wum_

Notary Public

OFFICIAL SEAL

Karlene Schuman
NOTARY PUBLIC

- ETATE OF NEW MEXICO

L My Commission E.xplres Z— = _2—7 -2

— e —

My commission expires: 02 -217-21
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MODRALL SPERLING

LAWY YERS

February 13, 2020

VIA CERTIFIED MAIL

Re: APPLICATION OF AWR DISPOSAL, LLC
TO APPROVE SALT WATER
DISPOSAL WELL IN LEA
COUNTY, NEW MEXICO.

CASE NO. 21090
TO: AFFECTED PERSONS

This letter is to advise you that AWR Disposal, LLC (“AWR?”) has filed the
enclosed application, which seeks an order approving the Twin Sister SWD #1
well at a surface location 2170 feet from the North line and 183 feet from the
West line of Section 29, Township 23 South, Range 34 East, NMPM, Lea
County, New Mexico for the purpose of operating a salt water disposal well.
Applicant requests authorization to inject salt water into the into the Devonian-
Silurian formation at a depth of 14,652°-16,318°. Applicant requests that the
Division approve a maximum daily injection rate for the well of 50,000 bbls

per day.

This case is currently set for a hearing before a Division Examiner on March 5,
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
na.penn rall
505-848-1834

Modrall Sperling
Roehl Harris & Sisk P.A,

500 Fourth Street NW
Suite 1000
Albuquerque,

New Mexico 87102

PO Box 2168
Albuquerque,
New MexIco 87103-2168

Tel: 505.848.1800
www.modrall.com

o5
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Sincerely,

"
kitova- M }?mw&ﬁf?f

Deana M. Bennett
Attorney for Applicant




Received by OCH: 172772020 2:58:02 PM

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

DISPOSAL WELL IN LEA
COUNTY, NEW MEXICO.

CASE NO. 210%

APPLICATION
AWR Disposal, LLC (“AWR"), OGRID No. 328805, 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, AWR states as follows:

(1)  AWR proposes to drill the Twin Sisters SWD #1 well at a surface location 2170
feet from the North line and 183 feet from the West line of Section 29, Township 23 South, Range
34 East, NMPM, Lea County, New Mexico for the purpose of operating a salt water disposal well.

(2)  AWR seeks authority to inject salt water into the Devonian-Silurian formation at a
depth of 14,652 -16,318".

(3) AWR intends to use 7 inch tubing inside the surface and intermediate casings and
5 Y inch tubing inside the liner and requests that the Division approve a maximum daily injection
rate for the well of 50,000 bbls per day.

(4) AWR anticipates using an average pressure of 2,198 psi for this well, and it requests
that a maximum pressure of 2,930 psi be approved for the well.

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

Page 1 of 24
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Received by QCH: 1/27/2020 2:38:02 PM Page 20f 24

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

prevent waste, and will protect correlative rights.
WHEREFORE, AWR requests that this application be set for hearing before an Examiner

of the Oil Conservation Division on March 5, 2020; and that after notice and hearing, the Division

enter its order approving this application.

Respectfully submitted,

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

,
Ay - o {

Deana Bennett

Post Office Box 2168

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

Attorneys for Applicant

A%
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CASE NO. : Application of AWR Disposal, LLC for approval of salt water disposal
well in Lea County, New Mexico. Applicant seeks an order approving the Twin Sister SWD #1
well at a surface location 2170 feet from the North line and 183 feet from the West line of Section
29, Township 23 South, Range 34 East, NMPM, Lea County, New Mexico for the purpose of
operating a salt water disposal well. Applicant requests authorization to inject salt water into the
into the Devonian-Silurian formation at a depth of 14,652°-16,318°. Applicant requests that the
Division approve a maximum daily injection rate for the well of 50,000 bbls per day. Said location
is approximately 21.2 miles northwest of Jal, New Mexico.

Pape 3 af 24



Received by OCD: 1727/2020 2:58:02 PM

Page 4 of 24

Revised March 23, 2017

RECEVED: | ReveweR ]TYTE “_'"_IAPP_N&'— ) ' l

== T T T T T AOVE 118 TARLL FOR OCD DIVEION U ONLY

NEW MEXICO OiL CONSERVATION DIVISION
- Geological & Engineering Bureau -
1220 South St. Francis Drive, Santa Fe, NM 87505

ADMINISTRATIVE APPLICATION CHECKLIST

THIS CHECKLISTTS MANDATORY FOR AL A LICATIONS FOR EXC TO DIVISION RULES AND
REGULATIONS WHICH REQUIRE PROCESSING AT THE DIVISION LEVEL IN SANTA FE

App"cant AWR DISPOSAL LLC. OGRID Number: 25805
Well Name: TWIN SISTERS SWD 51 API: TBD
Pool: SWD; DEVONIAN-SILURIAN Pool Code: 9756y

SUBMIT ACCURATE AND COMPLETE INFORMATION REQUIRED YO PROCESS THE TYPE OF APPLUICATION
INDICATED BELOW

1) TYPE OF APPLICATION: Check those which apply for [A]
A. Location = Spacing Unit ~ Simultaneous Dedication
OINSL CINSPeroscrasess  [INSPrecranonuin  [1SD

B. Checkone only for [1Jor (Il ]
[ 1] Commingling - Storage - Measurement
Opouc Ocs Opic Opc Cots Oowm
{ 1] Injection - Disposal - Pressure Increase - Enhanced Oil Recovery
Owrx [Opmx @mEswp [Pl [JEOR  [JPPR

i
¥ |

| FOROCD ONLY |
“:l Notice Complete ‘

2) NOTIFICATION REQUIRED TO: Check those which apply.
A.[H) Offsel operators or lease hoiders
B.[] Royalty, overiding royalty owners, revenue owners ™ Application
C.@m Abpplication requires published nofice | Content
D.@ Nofffication and/or concurrent approval by SLO Complete '
E. Notification and/or concumeni approval by BLM (TIPS pethaieh s aitasha s |
F. @ Surfoce owner
G.[J Forall of the above, proof of nofification or publication is attached, and/or,
H.[J No notice required

3} CERTIFICATION: | hereby certify that the information submitted with this application for
administrative approval is accurate and complete 1o the best of my knowledge. | also
understand that no action will be taken on this application until the required information and
notifications are submitted to the Division.

Note: Stalement must be completed by on individual with manageral and/or supsivisory capaclly.

17 (2ot
CHRIS WEYAND _ Dote
Print or Type Name
SIZee-es o

) /1 T Phone Number

f - ! \ !

" A~ \.ﬁ, / \__ _ CHRIS@LUNQUIS | { UM
Sigrbture e-mail Address

| 00
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STATE OF NEW MEXICO Ol Cosservation Division FORM C-108
ENERGY, MINERALS AND NATURAL 1220 South St. Franeis Dr. Revised Junc 10, 2003
RESOURCES DEPARTMENT Santa Fe, New Mexico 87505

n

L

VL

Vil

Vi

*X.
*XI.

X1l

Xiun.
XIv.

APPLICATION FOR AUTHORIZATION TO INJECT

PURPOSE: _____Secondary Recovery . Pressmre Maintenance ____ X _ Disposal . Storage

Application quiﬁﬁa for administrative approval? X ___Yes No
OPERATOR: AWR DISPOSAL, 11C

ADDRESS: 3300 N. A Street, Ste 220, Midland. Texas 79705

CONTACT PARTY: Chris Weyand (Agent) PHONE: (512) 600-1764

WELL DATA: Comivlete the data required on the reverse side of this form for each well proposed for injection.
Additional sheets may be atached 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 all wells and leases within two miles of any proposed injection well with 2 one-half mile madins circle
drawn around each proposed imjection well. This circle identifies the well's area of review.

Antach a 1abulation of daiz on all wells of public record within the arca of review which peactrate the proposed injection zone.
Such data shall include 2 description of each well's type, construction, date drilled, location, depth, record of completion, and a
schematic of any plugged well illustrating sl plogging detail.

Anach data on the proposed operation, including:

Proposed average and maximum daily ratc and volume of fluids 10 be injected;

Whether the system is open or closed;

Proposed average and maximumn 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 ope mile of the proposed well, attach a
chemical analysis of the disposal zone formation water (may be measured or inferred from existing literatuse, studics, nearby
wells, eic.).

Atiach sppropriate geologic data on the injection zone including eppropriate lithologic detail, geologic name, thickness, sad
depth. Give the geologic name, and depth to botom of all underground sources of drinking water (aquifers containing waters with
total dissolved solids concentrations of 10,000 mg/l or less) overlying the proposed injection zone as well as any such sources
known to be immediately underlying the injection imterval.

Describe the proposed stimulation program, if any.

Attach appropriate logging and fest data on the well. (If well fogs hisve been filed with the Division, they need not be resubmitted).

B =

Astach 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 cagineering
data and find no evidence of open faults or any other hydrologic connection beiween 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.

Cenification: 1hereby centify that the information submitted with this application is true and correct to the best of my knowledge
and belief.

NAME: Christopher mx}g
SIGNATURE: { / “‘-?/

E-MAIL ADDRESS: chris( élgggu:m;
if the information required under Sections V1. VIIL. X, and X1 above has been previously submitted, it need not be resubmitted,
Please show the date and circumstances of the earlier submitial:

/ TITLE: Consulting Engineer
\ paie || F[2o20

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

o
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Side 2

IN. WELL DATA

A

XIV.

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 e 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 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.
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 Qil 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.

|04
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AWR Disposal, LLC
Twin Sisters SWD No. 1
FORM C-108 Supplemental Information

Hl. Well Data
A. Wellbore information
1
Well information
Lease Name Twin Sisters SWD
Well No. 1
Location $-29 T-23S R-34E
Footage Location | 2170’ FNL & 183’ FWL
2.
a. Wellbore Description
Casing Information
Type Surface Intermediate 1 Intermediate 2 Liner
oD 207 13.375" 9.625" 7.625"
WT 0.595” 0.558" 0.550” 0.563"
iD 19.000" 12.415" 8.535” 6.625"
Drift ID 18.810" 12.259 8.379” 6.500"
coD 21" 14.375" 10.625" 7.625"
Weight 106.5 Ib/ft 68 Ib/ft 53.5 Ib/ft 39 ib/ft
Grade J-55 HCL-80 P-110 HCP-110
Hole Size 24" 17.5" 12.25" B.5"
Depth Set 1,400 5,150 11,700 11,200’ - 14,652’

b. Cementing Program

Cement Information

Casing String Surface intermediate 1 Intermediate 2 Liner
Lead Cement | ExtendaCem N/A N/A N/A
Lead Cement 714 sx N/A N/A N/A
Volume
Tall Cement Haicem Halcem Halcem, Halcem, Halcem | Neocem
Stage 1: 1,193 sx
Tail Cement 811 sx 4,050 sx Stage 2: 947 sx 273 sx
Volume B Stage 3: 1,080 sx
cement 75% 100% OH 50%, 50%, 10% 50%
Excess
| TOC Surface Surface Surface 11,200
Circulate to Circulate to .
_ _M_ethod Surface Surface Circulate to Surface Logged

Page 10 of 24
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3. Tubing Description

Tubing information
oD 7" 5.5"
WT 0.362” 0.304”
D 6.276" 4.892”
Drift iD 7.875" 6.050"
CcoD 6.151" 4.653"
Welght 26 Ib/ft 17 Ib/ft
Grade P-110 TCPC P-110 TCPC
Depth Set 0’ -11,100 11,100’ -14,602’

Tubing will be lined with Duoline.
4, Packer Description

7-5/8" x 5-1/2" TCPC Permanent Packer with High Temp Elastomer and full Inconel 925 trim

B. Completion Information
1. Injection Formation: Devonian, Silurian, Fusselman, Montoya (Top 100°)
2. Gross Injection Interval: 14,652’ - 16,318’
Completion Type: Open Hole
3. Drilled for injection.
4. See the attached wellbore schematic.

5. Oil and Gas Bearing Zones within area of well:

Formation Depth
Delaware 5,235’
Bone Spring 8,566’
Wolfcamp 11,424’
Strawn 12,174
Atoka 12,361
Morrow 13,004

t5¢
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VI. Area of Review

No wells within the area of review penetrate the proposed injection zone.

Vil. Propased Operation Data

1

Proposed Daily Rate of Fluids to be Injection:

Average Volume: 40,000 BPD
Maximum Volume; 50,000 BPD

Closed System
Anticipated Injection Pressure:

Average Injection Pressure: 2,198 PSI (surface pressure)
Maximum Injection Pressure: 2,930 PSI (surface pressure)

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

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

Page 12 0f 24
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Vili. Geological Data

The Devonian formation is a dolomitic ramp carbonate that occurs below the Woodford shale and above
the Fusselman formation. Strata found in the Devonian formation include two major groups, the
Wristen Buildups and the Thirtyone Deepwater Chert, with the Wristen being more abundant. The
Wristen Groups is composed of mixed limestone and dolomites with mudstone to grainstone and
boundstone textures. Porosity in the Wristen group is a result of both primary and secondary
development. Present are moldic, vugular, karstic (including collapse breccia) features that allow for
higher porosities and permeabilities. The Thirtyone Formation contains two end-member reservoir
facies, skeletal packstones/grainstones and spiculitic chert, with most of the porosity and permeability
found in the coarsely crystalline cherty dolomite. These particular characteristics allow for this
formation to be a tremendous Salt Water Disposal horizon.

A. Injection Zone: Siluro-Devonian Formation

Formation Depth
Rustler 1,247
Lamar 5,135’
Bell Canyon 5,235’
Cherry Canyon 6,053’
Brushy Canyon 7,365’
Bone Spring Lm 8,566’ -
1st Bone Spring 9,736
1st Bone Spring S5 10,022’
2nd Bone Spring 10,397
3rd Bone Spring 11,227
Wolfcamp 11,424’
Strawn 12,174’
Atoka 12,361’
Morrow 13,004’
Miss LS 13,977
Woodford 14,388’
Devonian 14,602’ N
Fusselman 15,665’
Montoya 16,218’

Page 13 of 24
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B. Underground Sources of Drinking Water
No water wells exist within a one-mile radius of the proposed well. Water wells outside a one-

mile radius in the surrounding area have an average depth of 503 feet and an average water
depth of 270 feet generally producing from the Carlsbad. The upper Rustler may also be another

USDW and will be protected.
IX. Proposed Stimulation Program
Stimulate with up to 50,000 gallons of acid.
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.

Xi. Chemical Analysis of Fresh Water Wells

Because there are no water wells that exist within a one-mile radius of the proposed well, chemical
analysis of fresh water wells was not retrieved for the proposed well.

|10
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XIl. Affirmative Statement of Examination of Geologic and Engineering Data
Based on the avallable engineering and geologic data we find no evidence of open faults or any other

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

NAME: Herb Wacker TITLE: Geologist

SIGNATURE: _. ’{é :

“TBELCE ys17

DATE: /) 4000 ‘ /9

Pape 15 of 24
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% 1
1525 N Feanch Dr., Hobbs. NM 28240

lenc {575) 3935161 Fax: {$75) 9930720
%%&L §1., Anesia, NM

8210

Phone: (575) T48-1283 Fex. (575) 148.9720

1000 Rio Brizos Road. Aziec, NM £7410
Phone: (305) 3346178 Fax (305) 3346170
istricd IV

S Bt Frencis Dr , Santas Fe, NM 87505
Prone (5051 476-3460 Fax: (S05) 476-3462

State of New Mexico

Department

Energy, Minerals & Natural Resources

OIL CONSERVATION DIVISION
1220 South St. Francis Dr.

Santa Fe, NM 87505

Page 17 of 24

FORM C-102

Revised August |, 2011

Subsmit one copy to appropriste
District Office

[J AMENDED REPORT

WELL LOCATION AND ACREAGE DEDICATION PLAT
Trasl Namet

'API Number Pool Code =]
Froperty Code Name “Well Number
TWIN SISTERS SWD 1
OGRID Na. Operaior Name “Elcvation
328805 LONQUIST & CO, LLC 3565°
OSurface Location

T TS Saction] Township Raage Lot 1de Fret from the NorthRoath Har Feet from the East/West lae [e~r

E 290 | 23-5 | 34-E - 2170 NORTH 183’ WEST LEA
[Vl or et ma. Section] Townshly Rauge Lat Yau) Feet Grom the Nevin/Sout line Feet bram the EasUWes bor Touaty
Dediented Acves Tt e lafit) ,"\-mu.nu Cofe jer N

No altowable will be assigned to this completion until all interests have been consolidated or a non-standard unit has been approved by the division.

X=TENn ReX1I6N X005
V5755037 Y=027054 34 YRR
T . 7 T

e -

e

o .Y

OPERATOR CERTIFICATION
7 hooby sorkfy Sl e nfremtion smisined brvris & brur @l el
[ S Dact of suy bmewiedn ol beiief, ond Fia! 1Az wrpenizotion nlker
s & gorty e o walresn Minersl aiprer] s the Gl o g
mmu—um.u-wuﬂmﬂiﬁ
[Fmstion puriuset & B coniract Wibh a8 st of wuch § reinevel 7

g Xe80.12
1835 033
" Xs 79870108 . W 103.50001
e Le - "*SURVEYOR CERTIFICATION
y A1 herety certipy trar the well tocation thoun on this
3 y plaf was plodted from field noles of actual surveys
madi by me o7 under my npervision, ond thal the
A sami &5 true fo the best of my belief.
2 ¥
/ j XX /XK /XX
’
4 4 BP0 of Prataasans Srverer
A /
K=NBTBR qummml KU H1 | | Brtnts W ——
et YeaE0)5.43 VREINE M
E Yu 8, COLCCL IR ETONE TNl FREDUCTIG T, I 1 By Deo ti e T § &5 P kmatheny

\1%
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iert
1635 N. French D . Hobbs KM 5240
Phone: (575) 196161 Fax- {§$75) 1920720
istrics 1T

Districs i1 )
$11 S Finst S, Aresia NM §8210
Phose: ($75) T46-163 Fax 1575) ME912¢

sk 1)
1000 Rie Brazas Rosd. Ariee NM ET4H0

State of New Mexico

Oil Conservation Division

Page 18 of 24

LE S ]
i foh 1y 2612

Energy Minerals and Natural Resources

[JAMENDED REPORT

2 (305) 33.61 75 bas: (SDF) 3R46170 o
Dy it 1220 South St. Francis Dr.
1226 S. $1 Fraucic Dr.. Sants Ve, KM B7305
Phone: (503} 478-3450 Fax: (505) 476-1452 s‘nt. Fe, NM 87505
APPLICATION FOR PERMIT TO DRILL, RE-ENTER, DEEPEN, PLUGBACK, OR ADD A ZONE
" Oparater Same and Address
. 328805
AWR DISPOSAL, LEC
IMOMN A 5"”,5* 220 APTNumber
o TBD
l ) Cnde Pty \ame G
o I Twin Sisters SWD [ I
" Surface Location
Ut -lot Section Township Raage Lot bdn Feet from NS Line Feet From EWin Comnty
E b 238 ME A 270 NORTH iRy WEST LEA
* Preposed Bottom Hole Location
Ul - Lot Scction Township Rampe Lot idn Feet from NS Line Feet Fram EW Lline County
S _* Peol Information
Pool Namie Pool Code
e _ SWD. DEVONIAN-SILURIAN — e L
N _ Additional Well Information L -
[ TWork Type % Well Type [ * CatileRotany T Lease Type "’7" ** Ground Leved Eicvation
N SWD R Private 1565
:'_' ™ Muyltple " Proposcd Depth & Formation ) W Comtmactor * Soad Date
| N 1631¢° Dovonizs-SRurian TBD ASAP
| = Do Grownd water T Distance from mearest frosh wnter well Distamoe to nearest st waky
l w0 1.39 mides > L mile
[ JWe will be using a clased-loop system in liev of lined pits
* Proposed Casing and Cement Program
Type Hole Size Casing Size Casing Weiphtft Sening Depth Sacks of Cement Estimated TOC
Surface 24" 20" 106.5 'R 1 400° 1518 Surface
Intermediate | 17.5° 13375 o8 b 5.150° 4,050 Surfoce
Production 12.257 9625 535 11,700° 1220 Swrface
Prod. Liner 85 1625 9 BHAR 11.200° -~ 14652° 273 11.200°
Casing/Cement Program: Additional Comments
l See atiached schematic. —I
2 Proposed Bloweut Preveation Program
Type Workinp Pressure Test Pressure Manufactures
Double HydruslicBlinds. P 10,000 psi £.000 psi THD - SchafferCameron
B | hereby certify that the information given above is tue and commplete to the best
of my knowledge and belief, OlL CONSERVATION DIVISION
i further certifs that I hs\r eomplled with 19.15.149 () NMAC ] and/or f— = E—— E—
19.15.14.9 ( MAC appficsb Approved By:
Signature: Ir('f
© 4 L™ /,\ N o e ]
Printed m‘xw 'Christopher B. Weyphd Title:
««««« = _
Vitle: Consulting Engineer e | AvprovedDate. | Expiration Dae
E-mail Address: g bngent v _ i S
| DaE 01022020 . ,-] Phane: (512) 600-1764 Canditions of Approval Attached

1y
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Affidavit of Publication

STATE OF NEW MEXICO
COUNTY OF LEA

|, Daniel Russell, Publisher of the Hobbs
News-Sun, a newspaper published at
Hobbs, New Mexico, solemnly swear that
the clipping attached hereto was published
in the regutlar and entire issue of said
newspaper, and not a supplement thereof
for a period of 1 issue(s).

Beginning with the issue dated
February 20, 2020

and ending with the issue dated
February 20, 2020.

C+ y
/4/;‘/7%&, Y
Publisher

Sworn and subscribed to before me this
20th day of February 2020.

OFFICIAL SEAL |
GUSSIE BLACK
Notary Public

State of Bﬂ_ygxﬁ) '3

My Commission Expire

SHTEWSIEp ST GRS
legal notices or advertisements within the
meaning of Section 3, Chapter 167, Laws of
1937 and payment of fees for said

LEGAL NOTICE
FEBRUARY 20, 2020

j
CASE NO. 21090: Notice to all affected arties,’
as well as the heirs and deviseces poi‘ "gisl’}
Conservation Division District IV, Limestone-
Basin Prop Ranch LLC, New Mexico State Land
‘Office, Bureau of Land Management, Devon
Energy Production Company LP, COG Operating.
LLC, Endurance Resources LLC, CAZ
Operating LLC, Kalser-Francls Oil Co., Oxy USA
Inc., of AWR Disposal, LLC’s application for
approval of sait water disposal well In Lea ;
Count: , New Mexico. The State of New Mexico
thrqug its Oil Conservation Division, hereb give§
_hotice that the Division will conduct a public hearing -
at 8:15 a.m. on March 5, 2020, to consider this
application. Applicant seeks an order approving the
Twin Sister SWD #1 well at a surface location 3170
feet from the North line and 183 fest from the Waest
line of Section 29, Township 23 South, Range 34
East, NMPM, Lea County, New Mexico for the
purpose of operating a salt water disposal wall.
Appllcant requests authorization to inject salt water
into tthevoqlan-Sllurian formation at a depth of,
14,652"-16,318". Applicant requests that the Division
approve a maximum daily injection rate for the well
of 50,000 bbis per day. Sald location is
approximately 21.2 miles northwest of Jal, New:
Mexico.
#35212

01104570 00239617

DOLORES SERNA

MODRALL, SPERLING, ROEHL, HARRIS &
P. 0. BOX 2168

ALBUQUERQUE, NM 87103-2168



