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

APPLICATION OF SOLARIS WATER

MIDSTREAM, LLC FOR APPROVAL OF

SALT WATER DISPOSAL WELL,

EDDY COUNTY, NEW MEXICO. CASE NO. 20587

SOLARIS HEARING EXHIBITS

1. Application for Authorization to Inject, Form C-108

2. Revised wellbore design

3. Affidavit of Publication and proof of mailing

4, Seismicity and Faults in the Vicinity of the Proposed Solaris Water Midstream, LLC
SWD wells

5. Seismicity report backup documents

6. Geologic supporting map and cross-section

7. Affidavit of Stephen M. Martinez

8. Letter from Apache to OCD, dated June 6, 2019



SOLARIS EXHIBIT 1



March 21, 2019

New Mexico Energy, Minerals, and Natural Resources Department
0il Conservation Division District [V

1220 South St. Francis Drive

Santa Fe, New Mexico 87505

(505) 476-3440

RE:  CAPT CALL SWD NO. 1 AUTHORIZATION TO INJECT

To Whom It May Concern:

Attached for your review is Form C-108, Application for Authorization to Inject, and its
supplemental documents prepared for Solaris Water Midstream, LLC’s (“Solaris”) Capt Call
SWD No. 1. In addition, Forms C-101 and C-102 have also been included with this package.
Notices have been sent to offset, operators, leaseholders and the surface owner. Proof of
notice will be sent to the OCD upon receipt.

Any questions should be directed towards Solar Water Midstream, LLC’s agent Lonquist &
Co., LLC.

Regards,

T
g 7j</”éff"’/1wvf- 4 ffrv "L‘g/—

Ramona Hovey
Sr. Petroleum Engineer
Lonquist & Co., LLC

(512) 600-1777
ramona@Jonguist.com




Revised March 23, 2017

RECEIVED: REVIEWER: TYPE: APP NO:

NEW MEXICO OIL CONSERVATION DIVISION

- Geological & Engineering Bureau -
1220 South St. Francis Drive, Santa Fe, NM 87505

ADMINISTRATIVE APPLICATION CHECKLIST

THIS CHECKLIST IS MANDATORY FOR ALL ADMINISTRATIVE APPLIC ATIONS FOR EXCEPTIONS TO DIVISION RULES AND
REGULATIOMS WHICH REQUIRE PROCESSING AT THE DIVISION LEVEL IN SANTA FE

Applicant: Solaris Water Midstream, LLC OGRID Number: 371643
Well Name: Capt Call SWD #1 APl
Pool: SWD; Devonian-Silurian Pool Code: 97869

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

1) TYPE OF APPLICATION: Check those which apply for [A]
A. Location - Spacing Unit - Simuttaneous Dedication
DNSL D NSPEP?OJEC? AREA} D NSP{PEQ%.’@:«: URIT DSD

B. Check one only for [1]or [ II]
[ I'] Commingling - Storage — Measurement
LoHc  [Cem Opic Oec dots Do
[ 1] Injection - Disposal - Pressure Increase - Enhanced Oil Recovery
LIwex  [Opmx  ESWD [JiP [JEOR [IPPR

FOR OCD ONLY

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

A.B Offset operators or lease holders D Nofice Complete

Royalty, overriding royalty owners, revenue owners Application

Application requires published notice D
Notification and/or concurrent approval by SLO
Noftification and/or concurrent approval by BLM
Surface owner
For ali of the above. proof of noftification or publication is attached, and/or,
No notice required

0]

Content
Complete

TOmTmoQ
Wl | ININ] |

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 untit the required information and
nofifications are submitted to the Division.

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

March 21, 2019

Ramona Hovey — Agent of Solaris Water Midstream Date

Print or Type Name (512) 600-1777
//M Z Phone Number
/@Wﬁw f %}U?W ramona@lonquist.com
) =

Signature e-mail Address




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

1.

V.

V.

VL

VIL

*VIIL

XI1.

XL
XIv.

APPLICATION FOR AUTHORIZATION TO INJECT

PURPOSE: __Secondary Recovery _____Pressure Maintenance X Disposal Storage
Application qualifies for administrative approval? X Yes No

OPERATOR: Solaris Water Midstream. LLC

ADDRESS: 701 Tradewinds Blvd.. Suite C. Midland. TX 79706

CONTACT PARTY: Whitevy McKee PHONE: 432-203-9020

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.

ts 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 a one-half mile radius circle
drawn around each proposed injection well. This circle identifies the well's area of review.

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

Attach data on the proposed operation, including:

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

2. Whether the system is open or closed;

3. Proposed average and maximum injection pressure;

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

5. If injection is for disposal purposes into a zone not productive of oil or gas at or within one mile of the proposed well, attach a

chemical analysis of the disposal zone formation water (may be measured or inferred from existing literature, studies, nearby
wells, etc.).

Attach appropriate geologic data on the injection zone including appropriate lithologic detail, geologic name, thickness, and depth.
Give the geologic name, and depth to bottom of all underground sources of drinking water {aquifers containing waters with total
dissolved solids concentrations of 10,000 mg/1 or less) overlying the proposed injection zone as well as any such sources known to
be immediately underlying the injection interval.

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

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

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

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

Certification: [ hereby certify that the information submitied with this application is truc and correct to the best of my knowledge and
belief.

NAME: Ramona Hovey—— TITLE: Consulting Engineer — Agent for Solaris Water Midstream
T T

SIGNATURE: /(ﬁg;/'f/&um /( %?/L!Z/m . DATE: 3212019

E-MAIL ADDRESS: rafhona@lonquist.com
If the information required under Sections V1. VIII, X. and XI above has been previously submiited, it need not be resubmitted.
Please show the date and circumstances of the earlier submittal:

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



STATE OF NEW MEXICO Qil Conservation Division FORM C-108

ENERGY, MINERALS AND NATURAL 1220 South St. Francis Dr. Revised June 10, 2003
RESOURCES DEPARTMENT Santa Fe, New Mexico 87505
APPLICATION FOR AUTHORIZATION TO INJECT

L PURPOSE: Secondary Recovery Pressure Maintenance X Disposal Storage
Application qualifies for administrative approval? X _Yes No

II. OPERATOR: Solaris Water Midstream. LLC
ADDRESS: 701 Tradewinds Blvd., Suite C, Midland. TX 79706
CONTACT PARTY: Whitney McKee PHONE: 432-203-9020

II.  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 circle 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 type, 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, including:

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

2. Whether the system is open or closed; ‘

3. Proposed average and maximum injection pressure;

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

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

*VIIL  Attach appropriate geologic data on the injection zone including appropriate lithologic detail, geologic name, thickness, and depth.
Give the geologic name, and depth to bottom of all underground sources of drinking water (aquifers containing waters with total
dissolved solids concentrations of 10,000 mg/! 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.  Attach appropriate logging and test data on the well. (If well logs have been filed with the Division, they need not be resubmitted).

*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.

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

X1 Applicants must complete the "Proof of Notice" section on the reverse side of this form.

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

belief.

NAME: Ramona Hovey . TITLE: Consulting Engineer — Agent for Solaris Water Midstream
SIGNATURE: DATE: 3/21/2019

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

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



Side 2
IIl. 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. Allitems 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 muitiple wells;

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

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

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

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

Capt Call SWD No. 1

FORM C-108 Supplemental Information

. Well Data

A. Wellbore Information

1.

a. Wellbore Description

Well information

Lease Name Capt Call SWD
Well No. 1
Location S-2 T-20S R-28E
Footage Location 820’ FSL & 300’ FWL

Casing Information

Type Surface Intermediate Production Liner
oD 16” 13.375” 9.625" 7.625”
WT 0.495” 0.48" 0.545” 0.500"
ID 15.010” 12.415" 8.535” 6.625”
Drift ID 14.822” 12.259” 8.379” 6.500”
coD 17.000” 13.375” 10.625" 7.625”
Weight * | 84 Ib/ft 68 Ib/ft 53.5Ib/ft 39 Ib/ft
Grade 455 BTC | L-80,EZ-GOFJ3 | HCP-110BTC | Q-125 EZ-GO FJ3
Hole Size 18.125” 14.75" 12.25" 8.5”
Depth Set 830’ 2,635’ 10,040/ 9,840°-12,510




b. Cementing Program

Cement Information

Casing String Conductor Surface intermediate Production Liner
Lead Cement EXTENDACEM™ HALCEM™ HALCEM™ HALCEM™ NeoCem™
Stage 1:1,274
Lead Ce('s';ec"’;)v olume 249 367 476 Stage 2: 1,056 443
Stage 3: 599
. Stage 1: 1.232
Lead ?fet':;';ilge"s'ty 1.694 1342 1.685 Stage 2: 1.713 1.418
Stage 3: 1.777
Tail Cement - HALCEM™ - - -
Tail Cement Volume
- 37 - - -
{sacks)
Tail Cement Density
- 342 - - -
{ft3/sack) 1.34
Cement Excess 0% 50% 30% 50%, 50%, 50% 50%
Total Sacks 249 404 476 2,929 443
TOC Surface Surface Surface Surface 9,840
Circulate to Circulate to Circulate to Circulate to
Method Surface Surface Surface Surface Logged

3. Tubing Description

Tubing Information
® |
w | o
o |
Drift ID i'.ii?;,,’
o |
o | o0
e | BT
Depth Set 9,7%5’9-'3?;250'

Tubing will be lined with Duoline.




4. Packer Description

Nickel plated double grip retrievable packer or equivalent

B. Completion Information
1. Injection Formation: Devonian, Fusselman
2. Gross Injection Intewal:@i_@'
Completion Type: Open Hole A E%DD'
3. Drilled for injection.

4. See the attached wellbore schematic.

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

Formation Depth
Bone Spring 4,660
Wolfcamp 9,060’
Strawn 10,060’
Atoka 10,385’
Morrow 10,585’

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 injected:

Average Volume: 30,000 BPD
Maximum Volume: 40,000 BPD

2. Closed System

3. Anticipated Injection Pressure:

Average Injection Pressure: 1,877 PSI (surface pressure)

Maximum Injection Pressure: 2,502 PSI {surface pressure)




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

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

Vill. Geological Data

Devonian Formation Lithology:

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 ailow for this formation to be a tremendous Salt Water Disposal
horizon.

Fusselman Formation Lithology:

The Silurian/Ordovician Fusselman Formation is stratigraphically below the Wristen Group and is above
and separated from the Montoya Formation by the Sylvan Shale. The Sylvan Shale is the lower confining
layer for the proposed Capt Call SWD No. 1 well. Fusselman facies include a laminated skeletal wackestone
inthe upper part and a buildup complex in the lower part composed of ooid and bryozoan grainstones.
These grainstones can also be potentially prolific zones for disposal.



A. Injection Zone: Siluro-Devonian Formation

Formation Depth
Salado (Top of Salt) 810’
Salado (Bottom of Salt) 1,235’
Yates 1,360°
Seven Rivers 1,435
Queen 1,935’
Grayburg 2,235
San Andreas 2,585
Delaware Mountain Group 3,110
Bone Spring 4,660
Bone Spring 1% Sand 5,810
Bone Spring 2" Sand 6,485’
Bone Spring 3" Sand 8,410
Wolfcamp 9,060’
Cisco 9,885’
Strawn 10,060’
Atoka 10,385’
Morrow 10,585’
Barnett 11,385
Devonian 12,510

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 120 feet and an average water depth of 63
feet generally producing from the Capitan Basin. The upper Rustler may also be another USDW and
will be protected.

IX. Proposed Stimulation Program

50,000 gallon acid job
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

Because no water wells exist within a one-mile radius of the proposed well, there is no chemical analysis
of fresh water wells in this application.
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1628 N.*French Dr., Hobbs,

NM BB240

Phoge {878) 303-0181 Yax: (676) 303—0720

DISTRICT II
Bi1 5,

DISTRICT 1II

Firat Arte
Phons (876) 'Mn—rsl.ha Fax: ?li%) QH o210

1000 Rio Brazos Rd., Aztec, N'll 87410

Fhons (808) 334-0170 Fax (608) 304~6:

DISTRICT v
8. 8t. Prancls

ta Fe, NM 87508

nmn- {808) 478-3en0 e o (san) 476-5402

OIL CONSERVATION DIVISION

WELL LOCATION AND ACREAGE DEDICATION PLAT

State of New Mexico

Form C-102
Revised August 1, 2011

Energy, Minerals nond Nntural Resources Department

1220 South St. Francis Dr.
Santa Fe, New Mexico 87505

Submit one copy to appropriate
District Office

0O AMENDED REFPORT

APl Number

Pool Code

Poel Name

Property Code

Property Name Well Number
CAPT CALL SWD 1
OGRID No. Operator Name Elevation
SOLARIS WATER MIDSTREAM 37T
Surface Loecation
UL or lot Ne. Section Township Range Lot Idn Feet from the North/South line Feet from the Enst/Weat line County
M 2 208 |28 E 820 SOUTH 300 WEST EDDY
Bottom Hole Location If Different From Surface
UL or lot No. | Section | Township Range Lot Idn Feel from the | North/South lne | Feet from the East/Weat line County
Dedicated Acres | Joint or Infill | Consolidation Code Order No.

NO ALLOWABLE WILL BE ASSIGNED TO THIS COMPLETION UNTIL ALL INTERESTS HAVE BEEN CONSOLIDATED

OR A NON-STANDARD UNIT HAS BEEN APPROVED BY THE DIVISION

Yisesrooe
E:595878.8
(D 83)

N:583084.8
E:B95827 .3
(NAD B3)

Lat — N 32.597796"
|tong - w 104.155427"

I
I
|
|I
I

N 581254.6
I NMSPCE- E 596125.7
§ | (NAD-B3)
N:5B0433.7 N:580443.8
E:595825.) | E:598479,
) ......I (NAD 83) | esf3

OPERATOR CERTIFICATION
comiained herein is irue A coriete 1o
tM baxt oj‘ my km“&:rm and bolief, and that

Nm wun&!dandnﬁvmﬂﬁdmzlhﬂu
land including the praposed botlom hsle
logation or has a right fo drill this well af
io a controct with an
oumaer of such a mineral or working dn!mst
or to a volunlary pooling agreement

compulsory pooling erder harpiofore mmd
:_n_‘a__n divigion. »

{ ékm a ﬁé&} %’ 3/20l4

Sigrnature Date
Yibmons h’w,w
Printed Name

omens @ Iomwsf,cam

Email Address

SURVEYOR CERTIFICATION

I heraby cortify that tha well location shoum
on. this plat was plotted from field notes of
aofual swvayr maods by me or wunder my
suparvizon and that the mmo is itrue and
corract lo fthe begt o

i

l-l-t—: Iy
= 1000
WO Num,: 34226

T ScALE: 17




rench Dr.. Hobibs, NM $8240
e (378 226161 Fax: (575) 393.0720

State of New Mexico

Form C-1u
Revised July 15, 2013

Distrier 11
SIS
Phone, {37,
Dristrict 111

HG0 Rio Brazos Road, Aziee, N

Phone: (5635} 3
Distriet 1V
12208 S
Phone, (5

APPLICATION FOR PERMIT TO DRILL, RE-ENTER, DEEPEN,

Energy Minerals and Natural Resources

Oil Conservation Division
1220 South St. Francis Dr.
Santa Fe, NM 87505

[JAMENDED REPORT

PLUGBACK, OR ADD AZONE

" Operator Name and Address “ OGRID Number
SOLARIS WATER MIDSTREAM, (LC 371643
01 TRADEWINDS BLVD., SUITE ¢ - AP! Nunber
MIDLAND, TX 79706 8D
* Propenty Code "Property Name "Wl No.
CAPT CALLSWD i

” Surface Location

UL - Lot Section Township Range Lotidn Feet from NS Line Feet From EW Line County
M 2 RN 288 32¢ S 300 W EDDY
* Proposed Bottom Hole Location
UL - Lot Section Township Range Lot idn Feer from N/S Line Feet From EW Line County
* Pool Information
Pool Name Pool Code
SWD: Devonian-Silurian 7869

Additional Well Information

Y Work Type

N

" Well Type ' Cable: Rotary
SWD R

" ease Type
Private

"* Ground Level Elevation
27

s

¥ Multiple

N

" Contractor
TBD

¥ Formation
Silurian- Devonian

" Proposed Depth
1434

* Spud Date
ASAP

Depttt to Ground water

Distance from nearest fresh water well
08

1407

Distance to nearest surface water
=1 mile

E]We will be using a closed-loop system in lieu of lined pits

*' Proposed Casing and Cement Program

Type Hole Size Casing Size Casing Weight/ft Setting Depth Sacks of Cement Estimated TOC
Surface 18.125™ 16" 84 Ib/ft 830 404 Surface
Intermediate 14.75" 13.375" 68 b/t 26358 476 Surface
Production 12,257 9.625" 535 bt 10.040° 2,929 Surface
Liner 8.5 7.625" 39 1b/fe 9.840°-12,510° 443 9.340°
Tubing 53T&sT 20 Ibrft & 18 i 0 -9,790" & 9,790 -12 460" N/A
Casing/Cement Program: Additional Comments
See attached schematic,
* Proposed Blowout Prevention Program
Type Working Pressure Test Pressure Manufacturer

Bouble Hydrualic Bhinds. Pipe

8800 psi 10.000 psi

TBD - Schaffer Cameron

[ hereby certify that the information given above is true and complete to the
best of my knowledge and belief.
I further certify that I have complied with 19.15.14.9 (A) NMAC D and/or

19.15.14.9 (B NMACT],
Signmmt‘?) ‘_\\/

L Srrgpe. K ey

OIL CONSERVATION DIVISION

if applicable, Approved By:

Printed name: Ramena Hovey /)

Title:

Title: Consulting Engineer

Approved Date:

Expiration Date:

E-mail Address: mmonai@lonquist.com

Date: March 21, 2018

!
| Phone: 512-600-1777

Conditions of Approval Attached




0
500" ] Egﬁ of Sﬁl;d? l-‘& [ %
T om alado @ 1,236},
1.000° 7 Yates @ 1,360' b
15000 -] Seven Rivers @ 1,435'
. ) Queen @ 1,935 i
2000~ Grayburg @ 2,235' RE
s 4
2500 —| San Andreas @ 2,585' .
! Casing Information
3000 - Delaware @ 3,110 y 9 p
3.500° o Label 1 2 3 4 5
4000 E Type Conductor | Surface Intermediate Production Liner
4500° —) Bone Spring @ 4,660° i oD 30" 16" 13-3/8" 9.5/8" 7-5/8"
5,000° ; wT 0.495" 0.480" 0.545° 0.500°
5500 7 gone Spring 15t Sand @ 5,810 i [[+] 15.010" 12.415" 8.535" 6.625°
6,000 . DV Tool
Drift ID . " .
6500 Bone Spring 2nd Sand @ B,485' | - @ 6,700 i 12289 AT 6.500
) | con 17.000" 13.375" 10.625" 7.625"
7,000 B
7500 : ; Waight 84 o/t 68 1o/t 53.5 b/t 39 1bim
B,000° b g
Bone Spring 3rd Sand @ 8,410° - Grade J-55BTC | L-80 EZ-GO FJ3 | HCP-110 BTC | Q-125 E2-GO Fu3
8,500 [ -

9000  Wolfcamp @ 9,060 ' Hole Size g:;ﬁ:g 18-1/8° 14-3/4 12-18° 812"
S50 T sisco @ 9,885 : DepthSet | 120 830’ 2,635 10,040 Top: 9,840
10,000 — Strawn @ 10,060 . ‘ ' ' Bottom: 12,510°

Aloka @ 10,385' . -
10500 - Morrow @ 10,585' (%) 160 cnsr:;:.r;}:::; to Ci::ll:.::: to Cl;flt::::; to Ci;cuﬂala o o840
dace
11,000
g Bamnelt @ 11,386’ Volume | 249sacks | 404sacks | 476 sacks 2,929 sacks 243 sacks
11,500°
12,000 % Excass 0% 50% 30% 50% 50%
12500 Devonian @ 12,510 \_ )
i -5 §y—vr" Packer @ 12,460’
' | ((:3 — Injection Interval
13,500 7 12,510' - 14,310
1 'y o s
14,000 Devonian & Fusselman Tubing Information
14,500 7 D @ 14,310 Label ]
- - Base of Fusselman 5-172",
15,000 ! L R, oD i
Wiz (Verified by logging while drilling) g
15,500 WT 0361,
i 0.362
16,000 P 4.778",
16,500 3,819
4,653",
17,000 Driftin 41517
ol 5.050°,
17 500 cop 5563
18‘000‘ -1 20 Ib/t,
Weight 18 b
18,500" HCL-80 BTC,
R Grade HEL-80 LTC
: 0'-8,790'
16,500 Depth Set | ¢ 760 12,460

LONGUIST & CG LLC

FETROLEUM 3
ENGINEERS :

Solaris Water Midstream, LLC

Capt Call SWD No. 1

Country: USA State/Province: New Mexico County/Parish: Eddy
Location: Site: 820' FSL & 300' FWL Survey: S2-T205-R28E
API No: NA Field: Devonian-Silurian (Code: 97869) | Well Type/Status: SWD

Texas License F-9147

NMOCD District No: 2

Project No: 1918

Date: 3/20/2019

12912 Hill Country Bivd. Ste F-200
Austin, Taxas 78738
Tel: 512.732.9812
Fax: 512.732.9816

Drawn: TFM

Reviewed:

Approved:;

Rev No: 1

Notes:
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AFFIDAVIT OF PUBLICATION

Ad No.
0001278782

LONQUIST FIELD SERVICE
1001 MCKINNEY ST., SUITE 1650

HOUSTON TX 77002

I, a legal clerk of the Carlsbad Current-Argus,
a newspaper published daily at the City of
Carlsbad, in said county of Eddy, state of New
Mexico and of general paid circulation in said
county; that the same is a duly qualified
newspaper under the laws of the State wherein
legal notices and advertisements may be
published; that the printed notice attached
hereto was published in the regular and entire
edition of said newspaper and not in supplement
thereof on the date as follows, to wit:

D3/01/19
fl“," 2 A~
& 1" 71 i ."/ }{L. ¢
/ {"f/ /f’/}"”- ;T f’/" - /-2---~

7 =
W, Legal Clté;k (,/f

Subscribed and sworn before me this
1st of March 2019.

= lf 4 14
( LULLJ\ (;L (’_ﬁ‘u‘

State-of WI, Colmty of Bréwn
NOTARY PUBLIC

10 1

My Commission Expires

Ad#:0001278782
P O : Capt. Call SWD
# of Affidavits :0.00

. .\‘\II‘__'I IAF”, .

LEY

T "_"”._;

Legal Notice
Solaris Water Midstream, LLC, 907 Tradewinds
Blvd., Suite B, Midland, TX 79706, is filling
Form C-108 (Application for Autharization to
Inject) with the New Mexico 0il Conservation
Division Tor administrative approval for its salt
water disposal well Capt Call SWD No. 1. The
proposed well will be located 820" FSL & 300
FWL in Section 2, Township 205, Range 28E in
Eddy County, New Mexico. Disposal water will
be sourced from area production, and will be
injected into  the Siluro-Devonian  farmation
(determined by offset log analysis) through an
open hole completion between a maximum ap-
plied for top of 12,510 feet to a maximum depth
of 14,310 feet. The maximum surface injection
pressure will not exceed 2,502 psi with a maxi-
mum rate of 40,000 BWPD, Interested parties
oppesing the action must file objections or re-
quesls for hearing with the il Conservation Di-
vision, 1220 South St. Francis Drive, Santa Fe,
Mew Mexico 87505, within 15 days. Additional
information can be obtained from the appli-
cant's agent, Lonquist & Co., LLC, at (512) 600-

1774,
March 1, 2019
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SOLARIS EXHIBIT 2



o -
Salado @ 397
500 = ;
Tansill @ 836

1000 o Yates @ 1,029 '

' Capitan Reef Top @ 1,331' |1

1500 7 Capitan Reef Base @ 1,374/

i Seven Rivers @ 1,435 :

oy | Sieen @ 19570
250 7 San'Andreas @ 2,585' Casing Information
3,000

. Delaware @ 3,110' Label 1 2 3 4 5

35000

b . DV Tool Type Surface |Intermediate 1] Inte jale 2 Pre i Liner
4,000 = Y 3.095'
q @ 3,

m—— ; : op 20" 16" 13378 9.5/8" 7-508"
e Bone Spring @ 4,660' : WT 0.438" 0.495° 0.480" 0.545° 0.500"
5500 s o | 19124 | 15010° 12.415" 8.535" 6.625"
6,000 7} ; : Driftip | 18.936" | 14.822" 12.250" 8.379" 6.500"
6500 =1 5 s

) B cop | 21000 | 17.000° 13.375" 10,625" 7.625°

7,000 i .

i 4 ¥ weight | o4 it B4 I/ &8 b/t 53.5 it 39 b/t
8,000 i K Grade |Js58TC [ NaopTc | “8OEEGO [ yepi0gre o125 E2-G0 Fus
8.500° i :

< b ) : ';f;: 26" 18-1/8" 14-3/4" 12-1/4° 8-1/2"

9,000 PE :

! Wolfcamp @ 9,060 ek ) b i 3

pth ) ) : Top: 8,960

9,500 7 @—/ * : Sot o e e 180 Boliom: 12,510°
10,000 -" : Circulate | Circulatelo | Circulateto | Stage 1: 3,005
10,500 E:;ak“am@@'l'g%gg?‘ I 1 T0C 1o Surface |~ Surface Surface Stage 2; Surface 5080

‘C ; Morrow @ 10,585' : g Volume | 700sx | 1320sx B40 sx 2,900 sx 475 sx
11,000 - -

7 %
11,500 | Barnett @ 11,385’ " ; Excoss | 100% 100% 100% i 0%
12,000 % %
12500 T Saves R s \_
oy SR PN Packer @ 12460

el (8)7=% _Injection Interval :

i ﬂ TS0 a8 0 Tubing Information
= Devonian & Fusselman

14,000

14,500 D @ 14,310 S o8

15,000 Base of Fusselman oD 5'15{2-

M {Verified by logging while drilling) —
15,500 wr 0.362"
16,000 ] & :.1;1;&“;
16,500 =

5.500 DriftiD :":‘Z::.'
e 3'050*

D b AT
17,500 ] 6o 5.563
20 Ib/,
18,000 | Welgnt 18 b/t
18,500 crge | HELEOSIC,
18,000 7 0'-8,760"
Depth Set | 4 260 . 12.460
19,500 =

OHOUIST 2 00, LLC | Solaris Water Midstream, LLC Capt Call SWD No. 1

pErROLELH
._ Country: USA State/Province: New Mexico County/Parish: Eddy
p Location: Site: 820' FSL & 300' FWL Survey: S2-T205-R28E
_ ‘ API No: NA Field: Devonian-Silurian (Code: 97869) | Well Type/Status: SWD
Texas License F-9147 NMOCD District No: 2 Project No: 1918 Date: 7/8/2019
12912 Hill Country Blve, Ste F-200 y . .
A:mi‘n’:‘%’;’“‘; ot ; Drawn: TFM Reviewed: Approvad

: 512,732, e . ¥ "
g:;; sli.;gg.gnsalzs Rev No: 1 Notes:Additional string of casing to protect Capitan Reef
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AFFIDAVIT OF PUBLICATION

Ad No.
0001278782

LONQUIST FIELD SERVICE
1001 MCKINNEY ST., SUITE 1650

HOUSTON TX 77002

1, alegal clerk of the Carlsbad Current-Argus,
a newspaper published daily at the City of
Carlsbad, in said county of Eddy, state of New
Mexico and of general paid circulation in said
cotinty; that the same is a duly qualified
newspaper under the laws of the State wherein
legal notices and advertisements may be
published; that the printed notice attached
hereto was published in the regular and entire
edition of said newspaper and not in supplement
thereof on the date as follows, to wit:

03/01/19

/ /u
Aot A7)
AV dy: )
s P Z/‘-ﬂx / ,f.f

Subscribed and sworn before me this
1st of March 2018.

T,

| | -1 4
4 P A £ A
BINInRY
State-of WI, Colity of Brpwn
NOTARY‘{-}’UBUC -

r—

— W—
o

T
e
R

My Commission Expires

Ad#:0001278782
P O: Capt. Call SWD
# of Affidavits :0.00

Legal Notice
Solaris Water Midstream, LLC, 907 Tradewinds
Blvd., Suite B, Midland, TX 79706, is filling
Form C-108 (Application for Authorization to
Inject) with the New Maexico 0Qil Conservation
Division for administrative approval for its salt
water disposal well Capt Call SWD No. L. The
proposed well will be located 820' FSL & 300
FWL in Section 2, Township 208, Range 28E in
Eddy County, New Mexico, Disposal water will
be sourced from area production, and will be
injected info the Siluro-Devonian formation
(determined by offset log analysis) through an
open hole completion between a maximum ap-
plied for top of 12,510 feet to a maximum depth
of 14,310 feet. The maximum surface injection
pressure will not exceed 2,502 psi with a maxi-
mum rate of 40,000 BWPD. Interested parties
opposing the action must file objections or re-
quests for hearing with the Oil Conservation Di-
vision, 1220 South St. Francis Drive, Santa Fe,
New Mexico 87505, within 15 days. Additional
information can be obtained from the appli-
cant’s agent, Lonquist & Co., LLC, at (512) 600-

1774.
March 1, 2019
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% Complete items 1, 2, and 3.

B Print your name and address on the reverse
so that we can return the card to you,

# Attach this card to the back of the mailpiece,
or on the front if space permits.

,‘{il Agent
[1 Addressee

Wk

1. Article Addressed to:

OIL CONSERVATION DIVISION
DISTRICT Ii
811 S FIRST STREET
ARTESIA NM 88210
1918-CAPT CALL SWD #1

DA A LA A

9690 9402 4693 8323 9919 82

D. Is delivary address different from item 17 ' L] Yes 7
If YES, enter delivery address below: [ No

3. Sevice Type

Adult Signature

Adult Signaturs Restricted Delivery
& Gentified Mall®
[J Certified Mail Restricted Delivery

£ Priority Mail Express®

J Registered Mail™

0 Begistered Mail Restricted
Delivery

1 Retura Recelpt for

L} Cottect on Delivery Merchandise :

3 Collect on Delivery Restricted Dellvery 03 Signature Confirmation™

2 Aseia Mumbae (Transfer from service label)

?DLB‘lEBD 0ooo 8887 9275

1 Insured Mail {3 Signature Confirmation

1 Insured Mait Restricted Delivery Restricted Defivery
{over $500)

: PS Form 3811, July 2015 PSN 7530-02-000-9053

Domestic Return Receipt



1 Agent

@ Complete items 1,2, and 3.
1 Addressee

8 Print your name and address on the reverse
so that we can return the card to you.

@ Attach this card to the pack of the mailpiece,
or on the front if space penmits. o

D. Is delivery acddress differé

,——1.—7@{513 Addressed to: -
BUREAU OF LAND MGMT if YES, enter defivery address below: [ No
620 E GREENE STREET ”
CARLSBAD NM 88220
1918-CAPT CALL SWD #1
3. Service Type 1 Priority Mail Express®

A [

95090 9402 4593 8323 9 195 Certified Mail Restricted Defvary [ Return Fecaipt for

Merchandise

3 Coliect on Delivery 1 Signature Confirmati .
a. Articte Number [Transfer from service fabell ignature Cont e o

3 Collect on Detivery Restricted Detivery
] Signature Confirmation
2018 1830 0000 LY %3{15

{7 insured Mail !
01 inswred Mall Restricted Delivery Restricted Delivery
. PS Form 3811, July 2015 PSN 7530-02-000-9058

{over $500)

Domestic Return Receipt



& Complete items 1, 2, and 3,
& Print yoyr name and address on the reverse
so that we cap return the carg to you,

8 Attach this card to the back of the Mailplece,

. OT 0N the front i space permits,

1. Article Ad(_fressed to:

COLGATE OPERATING LLC
COLGATE PRODUCTION LLc
306 W waLL STREET STE 500

MIDLAND T 79701-5173
1918-CAPT CALL sWp #4

T

7018 183p 0000 sags ‘:}L}EB

¢ P8 Form 887 1, July 2015 PSN 7530-02-000-9053

A. Signaturg i

"t 2, [ Agent
RS Y

. 7 »' B A =
€ ] =1 L Addressee
8 by Printea Narneg) ; C. Date of Delivery
o -
D. is delivery addkess ditferont from item 1?2 [ Yeg

I YES, enter delivery address below: 1 No

.
i1 Priority Mall Express@
O Registersg Maifos
O Registeraq Mait Restricteg
Defivery

3. Service Type
5 Aduit Slgnature
3 Aguit Signature Restrigteq Delivery
Certified Mali®
Certified pait Restricteg Delivary B3 Retyn Recelpt for
O Cotiect on Delivery Merchandise
8 Coliect on Delivery Restricteq Delivery O Signature Confirmationm
0 Insured way . Q Signaturs Confinmation
3 insured dair Restricteq Delivery Restrictey Detivery
{over $500)

Domestis Return Receipt



E Complete items 1,2, and 3.
& Print your name and address on the reverse
8o that we can return the card to you,

8 Attach this card to the back of the mailpiece,
or on the front if space ACe permits.
1 Amcie Addressed to;
DW UNDERWOOD &
LOIS GERALDINE WILLANISON
PO BOX 16
MIDLAND TX 79702
1918-CAPT CALL SWD #1

T

—
2, Artinte N by fImnster fom servics label)

J—

"DLE; L&BD DDDD 8687 4bh

D is de!xvefy address
livery address below: 0 No

/l\

| P~ 5
JLW A

] LT Addresses

(P[/nted Name) C Date of D h\gzry
ARAMU TN L
differ ent from item 17 Yes

D Aduh Svgnature Restric
D
Restricted Delivery £1 Return Recelpt for

o lnﬂured Mait Restrict
00)

3 Priority Mail Express®
L3 Registered Maijit

ted Delivery 1 Reglsterad Mail Restricted

Delivery

Merchandise

ery Restricted Delivery DI Signature Confirmation™

0 Signature Confirmation

ted Detivery Restricted Defivery

+ PS Form 3811 July 2015 PSN 7.330 -02-000-9053

Dornestic Return Receipt



# Complete items 1, 2, and 3.

& Print your name and address on the reverse
so that we can return the card to you.

& Attach this card to the back of the mailplece,
or on the front if space permits,

A. Signature

X 1 Addressee

B. Received by (@@@e) Cﬁ?%}llﬁ

1 Agent

Ariinla Artdvooosd das

ENDEAVOR ENERGY RESOURGES LP
110 N MARIENFELD ST STE 200
MIDLAND TX 79701

q

1918-CAPT CALL SWD #1

D. Is delivery address different from item 17 T Yes
If YES, enter delivery addrass below: [ No

R R

9590 9402 4693 8323 9917 15

5. Article Numbar (Transfar fram carvina lohall

7016 1830 0000 8887 q54%

| 27 Adult Signature

1 Priority Mail Express®

3. Service Type
] Reglstered Mall™

7 Adult Signature Restricted Defivery 1 Registered Mail Restricted
I Certified Mail® Dellvery
13 Gartified Mall Restricted Defivery [3 Return Receipt for
0 Callect on Delivery Merchandise
Signature Confirmation™

£) Callect on Delivery Restricted Delivery 23
1 tnsured Mail a
1 Insured Mail Restricted Delivery

{over $500}

Signature Confirmation
Restricied Delivery

. PS Form 3811, July 2015 PSN 7530-02-000-9053

Domestic Return Receipt




Restncted Dellvery

M il Reg, Strictey Dellvely €int for
71 Dol lve Merchqndzs
[a] Collecl 1 Dgliyey,, Restrictey Defivgry, 05 Matyrg
G sured Ma!l
O tnsy,

% IRestricfed Deityg, Gry
overg 00}
f e —

Exﬂfesso
D Reglslered
laj

Majim
R ter dMallHeslrict
D:}?very

Connnna‘/e
ngnature Onirimay,
estnc(edDI Very

Domestir; Retury Re¢




& Complete items 1, 2, and 3.

& Print your name and address on the reverse
so that we can return the card to you.

B Attach this card to the back of the mailpiece,
or on the front if space permits.

3 Agent
3 Addressee

%Rec%g by Printed Name,l C, Date of Dghvnry

1 Actirla Addracend the
JAVELINA PARTNERS
616 TEXAS STREET
FT WORTH TX 76102-4612

1918-CAPT CALL SWD #1

AR O e

9590 9402 4693 8323 9921 94

D. Is delivery address d tferent from item 17 D Yes
If YES, enter delivery address below: {7 No

2. Article Number (Transfer from service label)

?0L6 1430 DDDU'&B&V? kb4

3. Service Type [ Priority Mail Express®

|3 Adult Signature {1 Registered i

C Adult Signature Restricted Delivery €1 Registered Ma# Restricted

B3 Certified Mail® Delivery

L3 Certified Mall Restricted Delivary [} Reiurn Receipt for
Merchandise

1 Collect on Daiivery
03 Collect on Delivery Restricted Deflvery
0 tnsured Mail
3 Insured Mall Restricted Delivery
{over $500)

O Signature Confirmation™
£ Signature Confirmation
Restricted Delivery

PS Form 3811, July 2015 PSN 7530-02-000-9053

Domestic Return Receipt




- Complete iterns 1, 2, and 3.

& Print your name and address on the reverse
so that we can return the card to you.

& Attach this card to the back of the mailpiece,
or on the front if space permits.

[ Agent
{1 Addresses

C. Dat? of De}nvexy

B Recgelved by (Pnuted Name)
. ! @ \ \(r\ -w/(_,ji'}f[} 171

1. Article Addressed to:

JC WILLIAMSON
PO BOX 16
MIDLAND TX 79702

1918-CAPT CALL SWD #1

AR LT

89690 9402 4693 8323 9922 31

D. Is delivery address different from item 17 T Yes’

1f YES, enter delivery address below: CiNo
3. Service Type I3 Priority Mall Express®
| [, Adult Slgnature O Registored Mail**
3 Adult Signature Restricted Defivery ! Registered Mail Restricted
ES Centified Mail® Delivery
03 Certified Mall Restricted Delivery i3 Return Becelpt for
Merchandise

£} Cotlect on Delivery

2. Article Number {Transfer from service label)

7018 1L830 0000 8887 Hkek

€ Collect on Delivery Restricted Delivery [ Signature Confirmation™

1 insured Mall 3 Sigpature Confirmation
€ insured Mail Restricted Defivery Restricted Delvery
{over $500)

PS Form 3811, July 2015 PSN 7530-02-600-8053

Domestic Return Receipt



¥ Complete items 1, 2, and 3. A. Signature
% Print your name and address on the reverse X 0 Agent
so that we can return the card to yous, . Ll Addressee
@ Attach this card to the back of the mailpiece, 8. Received by Printad Narme) FZ Date of Defivery
..0ron the front if space permits, = e ,%:"‘ff
“ D. Is delivery address differert from tem1? [lYes ~
OXY USAWTP Lp IFYES, enter delivery addiess below: [1No
PO BOX 4294 ;
HOUSOTN TX 77210-4294 ,
1918-CAPT CALL SWD #1 ‘
, oin s BESR LS
TR 18 3 SG’V’?e Type CI Priority Mail Express®
i i [B f | (1 | 0 Adut Signature 01 Registered Maj™
| i f i g | L1 Adult Signature Restricted Dellvery 03 Registered Mail Restricted
SR h ' A Certified Mall® Delivery
9590 9402 4893 8323 9920 26 0 Certified Mail Restricted Delivery I Return Recelpt for
O Coflect on Delivery Merchandise
2. Article Number (Transter from servics Tohai B Collect on Delivery Restricted Defivery [ Signaturs Confrmation™
£ Insured Mail O Signature Confimation
7018 1830 000D 8887 9831 |& insured Mai Resticted Daltvery Reslricted Deliery
N e S over S35

¢ PS Form 3811, July 2015 psn 7530-02-000-9053 Domestic Return Receipt




& Complete itemsg 1,2, and 3,
B Print your name and address o the reverse
So that we can returm the card to you,

B Attach this carg fo the back of the mailpiece,
or on the front if space permits, 5
1. Article Addressed to-
OXY USA WTP Lp
OXY USA INC
5 GREENWAY PLAZA STE 110
HOUSTON TX 77046-0521
18918-CAPT CALL SWD #1

e

B. gcehj'égj !33{/ (Printed
Z;LCZ/@[ «

s delivery address different fro
If YES, enter delivery address

1 Agent
0 Addresses
C. Date of Delivery

.

mitem 17 L3 Yes
below; [ No

3. Service Type
g Adult Signatyre
2]

? | Adult Signature Restricted Oelivery
A Certifled Maii®

0 9402 4593 8323 9920 19 O Certifiad Malt p

£ Collgct on Delivery

U Goflect on Delivery Restricted Dalivary

3 Insured May

2 Insurad Majl Restricted Delivery
{over $500)

I gy

estricted Datlvery

2. Article Number (Transfer from service label)

7018 1830 0000 sas> S848
; P8 Form 3811, July 2015 pgy 7530-02-000-9053

2 Priority Majt Expross®

O Registered tajfr

3 Registered Mail Restricted
Delvery

O Return Receipt for
Merchandise

7 Signatuce Confirmation™

(3 Signature Conilrmation
Restricteq Dalivery

Domestic Return Receipt



B Complete items 1, 2, and 3.
@ Print vour name and address on the reverse
so that we can return the card to you.

# Attach this card to the back of the mallpiece,
or on the front if space permits.

1 Agent

A. Signature

/
X@ L‘/// ?}x,’.f;jz/é\,@/ {1 Addressce
B..Received by (Printed Name) G, Date of Defivery
S stk 2.5 20

1. Article Addressed to: .
ZORRO PARTNERS LTD
616 TEXAS STREET
FT WORTH TX 761024612

1918-CAPT CALL SWD #1

TR AR 0

9590 9402 4693 8323 9924 3

D. Is delivery address different from itern 17 [ Yes
If YES, enter dalivery address below: 1 No

2. Asticle Number (Tfansfer from service label)

3. Service Type
%Adult Signature
Adult Signature Restricted Delivery
, Certified Mall®
Certified Mail Restrictad Delivery
73 Gollect on Delivery
1 Collect on Delivery Restricted Defivery

O Priority Mail Express®

T} Registered Mall™

[ Registerad Mail Restricted
Delivery

£ Return Recelpt for
Merchandise

[ Signature Confirmation™

3 Insured Mall 3 Signature Confirmation
7018 LL30 000%L 5497 DO3E |o Insureg il Postited Defivery Rastricted Delivery
AAAAAAA T ————— QVEr ¢

. PS Form 3811, July 2015 PSN 7530-02-000-8053

Domestic Return Receipt



June 26,2019

Dear Customer:

The following is the proof-of-delivery for tracking number 774761095892,

Delivery Information:

Status: Delivered Delivery location: SANTA FE, NM
Signed for by: S.ROMERO Delivery date: Mar 22, 2019 10:11
Service type: FedEx Standard Overnight

Special Handling: Deliver Weekday

Direct Signature Required

Signature image is available. In order to view image and detailed information, the shipper or payor account number of
the shipment must be provided.

Shipping Information:

Tracking number: 774761095892 Ship date: Mar 21, 2019
Recipient: Shipper:

SANTA FE, NM US HOUSTON, TX US

Reference 1918-Capt Call #1 Legal Notice

Thank you for choosing FedEx.



6/25/2019 USPS.com® - USPS Tracking® Results

" ® . ing-
U S PS Tra CkI n g FAQs > (https://www.usps.com/fags/uspstracking-fags.htm)

Track Another Package +

Tracking Number: 70181830000088879657 Remove X

Your item was delivered at 4:10 pm on March 27, 2019 in MCCOMB, MS 39648.

 Delivered

March 27, 2019 at 4:10 pm

Delivered

MCCOMB, MS 39648
iy
3
jox
2

/\

Tracking History

March 27, 2019, 4:10 pm

Delivered

MCCOMB, MS 39648

Your item was delivered at 4:10 pm on March 27, 2019 in MCCOMB, MS 39648.

March 25, 2019, 2:09 pm
Available for Pickup
MCCOMB, MS 39649

March 25, 2019, 9:09 am
Sorting Complete
MCCOMB, MS 39649

March 25, 2019, 8:34 am
Arrived at Unit
MCCOMB, MS 39648

hitps:/itools.usps.com/go/ TrackConfirmAction?tRef=fullpage&tLc=6&text28777=&tLabels=70181830000088879633%2C 70181830000088875640%2C ..

173



6/25/2019 USPS.com® - USPS Tracking® Results

March 24, 2019, 2:36 am
Departed USPS Regional Facility
JACKSON MS DISTRIBUTION CENTER

March 23, 2019, 5:21 pm
Arrived at USPS Regional Facility
JACKSON MS DISTRIBUTION CENTER

March 23, 2019
In Transit to Next Facility

March 21, 2019, 9:24 pm
Arrived at USPS Regional Facility
NORTH HOUSTON TX DISTRIBUTION CENTER

Product Information

soedpes

See Less A\

Remove X

Tracking Number: 70181830000088879695

Your item arrived at the Post Office at 4:56 am on May 9, 2019 in HOUSTON, TX 77002.

In-Transit

May 9, 2019 at 4:56 am
Arrived at Unit
HOUSTON, TX 77002

See More v/

https:/ftools.usps.com/go/ TrackConfirmAction?tRef=fullpage&tl c=6&text28777=84Labels=70181830000088879633%2C 70181 830000088879640%2C... 2/3



6/25/2019 USPS.com® - USPS Tracking® Results

Can’t find what you’re looking for?

Go to our FAQs section to find answers to your tracking questions.

FAQs (https://www.usps.com/faqs/uspstracking-fags.htm)

soeqpes4

The easiest tracking number is the one you don't have to know.

With Informed Delivery®, you never have to type in another tracking number. Sign up to:
* See images* of incoming mail.

* Automatically track the packages you're expecting.

* Set up email and text alerts so you don't need to enter tracking numbers.

* Enter USPS Delivery Instructions™ for your mail carrier.

Sign Up

(https://reg.usps.com/entreg/RegistrationAction_input?

*NOTE: Black and white (grayscale) images show the outside, front of letter-sized envelopes and
mailpieces that are processed IPREERFIPSledanpii Bl shthpsien % 2F %2Ftools.usps.com %2Fgc

https://tools.usps.com/go/TrackConfirmAction?tRef=fulipage &L c=6&text28777=&tLabels=70181830000088879633%2C 70181 830000088879640%2C... 3/3



Ramona Hovey

From: Whitney McKee <whitney.mckee@solarismidstream.com>
Sent: Tuesday, July 2, 2019 7:55 AM

To: Ramona Hovey

Subject: FW: [External] Fwd: Capt Call legal description

Ramona,

Please see below. Will this be sufficient?

Thanks,

Whitney

From: Katy Welch <Katy.Welch@solarismidstream.com>
Sent: Monday, July 1, 2019 4:46 PM

To: Whitney McKee <whitney.mckee@solarismidstream.com>
Subject: Fwd: [External] Fwd: Capt Call legal description

Sent fro

m my iPhone

Begin forwarded message:

From: Winston Ballard <\WBallard@concho.com>
Date: july 1, 2019 at 3:45:03 PM MDT

To: Katy Welch <Katy.Welch@solarismidstream.com>
Subject: Re: [External] Fwd: Capt Call legal description

I agree and approve of location.

Sent from my iPhone
Winston Ballard
whallard@concho.com
575-513-9366

OnJul 1, 2019, at 3:01 PM, Katy Welch <Katy.Welch@solarismidstream.com> wrote:

*E** External email. Use caution. ****

Winston,

We received notice from NMOCD that they did not receive the certified mail green
receipt back indicating your notification and acceptance of the Captain Call SWD. Would
you mind responding to this email stating that you have received notice and approve
the location of this disposal well, specifically located at the below legal description:

Capt Call SWD #1



820’ FSL & 300" FWL
Sec. 2, T20S-R28E

Thank you,

Katy W. Cervantes
Solaris Water Midstream, LLC

NOTICE: The information in this email may be confidential and/or privileged. If you are not the intended
recipient or an authorized representative of the intended recipient, you are hereby notified that any
review, dissemination or copying of this email and its attachments, if any, or the information contained
herein, is prohibited. If you have received this email in error, please immediately notify the sender by
return email and delete this email from your system. Further, any contract terms proposed or
purportedly accepted in this email are not binding and are subject to management’s final approval as
memorialized in a separate written instrument, excluding electronic correspondence, executed by an
authorized representative of COG Operating LLC or its affiliates.

[External Email]



AFFIDAVIT OF PUBLICATION

Ad No.
0001289846

LONQUIST &CO
1001 MCKINNEY, SUITE 1650

HOUSTON TX 77002

I, a legal clerk of the Carisbad Current-Argus,
a newspaper published daily at the City of
Carlsbad, in said county of Eddy, state of New
Mexico and of general paid circulation in said
county; that the same is a duly qualified
newspaper under the laws of the State wherein
legal notices and advertisements may be
published; that the printed notice attached
hereto was published in the regular and entire

edition of said newspaper and not in supplement

thereof on the date as follows, to wit:

06/27/19
4
V% i
Lo o
v ~Tegal Clerk

Subscribed and sworn before me this
2nd of July 2019.
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State of/WI, Counfy of Brown

(KNOTARY PUBLIC
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My Comrhission Expires

Ad#:0001289846
P O Harley W and Carol J. Ballard
# of Affidavits :0.00

GUS
Legal Notice

To Harley W. and Carol J. Ballard whose last
known address was 1819-2 N Canal, Carlsbad,
NM 88220 and to ARD Energy Group LP, whose
last known address was 222 W. 4th St.Ph 5,
Forth Worth, TX 76102 and PO Box 101027,
Fort Worth, TX 76185, Solaris Water Mid-
stream, LLC, 907 Tradewinds Blvd., Suite B,
Midland, TX 79706, is filling Form C-108 (Appli-
cation for Authorization to Inject) with the New
Mexico Oil Conservation Division for adminis-
trative approval for its salt water disposal well
Capt Call SWD No. 1. The proposed well will be
located 820’ FSL & 300’ FWL in Section 2,
Township 20S, Range 28E in Eddy County, New
Mexico. Disposal water will be sourcedfrom
area production, and will be injected into the
Siluro-Devonian formation (determined by off-
set log analysis) through an open hole comple-
tion between a maximum applied for top of
12,510 feet to a maximum depth of 14,310 feet.
The maximum surface injection pressure will
not exceed 2,502 psi with a maximum rate of
40,000 BWPD. Interested parties opposing the
action must file objections or requests for hear-
ing with the Oil Conservation Division, 1220
South St. Francis Drive, Santa Fe, New MexXico
87505, within 15 days. Additional information
can be obtained from the applicant’s agent,
Lonqguist & Co., LLC, at (512) 600-1774.

Run: June 27, 2019 Legal ad #1289846

LTI
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HOUSTON - WICHITA - DENVER  CALGAR

L

GEOLOGIC AFFIRMATION

I have examined available geologic and engineering data and have found no

evidence of open faults or other hydrologic connection between the disposal interval
and underground sources of drinking water.

67;%//\

Jérpy Ferguson O

eoscientist

Project: Solaris Water Midstream, LLC
Capt Call SWD No. 1

V2912 Hill Country Blvg Swese £ 200§ Austin, Texas 78738 4SA | Tel 512.732.9807 1 fux 512.737.9804



Seismicity and Faults in the Vicinity of the Proposed Solaris Water Midstream, LLC
McCrae SWD No. 1, Capt Call SWD No.1, and Clara Allen SWD No. 1 Devonian Disposal
wells in Eddy County, New Mexico

Reference is made to the map titled “McCrae SWD No. 1 Capt Call SWD No. 1 Clara Allen SWD
No. 1 Seismic Events”.

These proposed wells are located in Eddy County, Townships 19 & 20 South, Ranges 28 & 29
East, 10 miles northeast of Carlsbad, New Mexico in the Northwest Shelf area of the Delaware
Basin.

Seismicity:

Historically the area near the proposed Devonian disposal wells has not seen any major seismic
activity. A search of the USGS Earthquake Hazards Program Earthquake Catalog revealed the
nearest event to be located 18.88 to 22.42 miles west of the proposed locations, where a
magnitudarthquake was recorded on October 10, 2004 at a depth of 5 kilometers. Review
of the USGS Earthquake Hazard map indicates a very low risk of seismic activity. The USGS surface
geologic map of the area shows no Quaternary-aged faulting, also indicating no recent tectonic
activity.

Faulting:

The USGS surface geologic map, a USGS published Devonian structure map, and subscription
Geomap regional subsurface structure maps at the Yates, Strawn Lime and Devonian levels were
reviewed for faults. The nearest fault was mapped at the Devonian level 9 to 13 miles southeast
of the proposed locations.

The Snee and Zoback paper “State of stress in the Permian Basin, Texas and New Mexico:
Implications for induced seismicity” was also reviewed to evaluate the presence of faults and
fault slip potential risk. These regional maps show no faulting in the area of the proposed wells.
Faulting in the New Mexico portion of the Delaware Basin generally shows less than a 10%
probability of fault slip movement.

The distance from the proposed wells to the faults yields an extremely low probability of them
becoming critically stressed by injection.

Jerry D. Ferguson

Geoscience Manger, Lonquist & Co. LLC
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State of stress in the Permian Basin, Texas and
New Mexico: Implications for induced seismicity

Jens-Erik Lund Snee! and Mark D. Zoback!

Abstract

Since the 1960s, the Permian Basin of west Texas and southeast
New Mexico has experienced earthquakes that were possibly
triggered by oil and gas activities. In recent years, seismicity has
been concentrated near Pecos, Texas; around the Dagger Draw
Field, New Mexico; and near the Cogdell Field, Snyder, Texas.
We have collected hundreds of measurements of stress orientation
and relative magnitude to identify potentially active normal,
normal/strike-slip, or strike-slip faults that might be susceptible
to earthquake triggering in this region. In the Midland Basin
and Central Basin Platform, the faulting regime is consistently
normal/strike slip, and the direction of the maximum horizontal
compressive stress (Sy,,,) is approximately east-west, although
modest rotations of the Sy, . direction are seen in some areas.
Within the Delaware Basin, however, a large-magnitude clockwise
rotation (~150°) of Sy, occurs progressively from being nearly
north—south in the north to east-southeast—west-northwest in the
south, including the western Val Verde Basin. A normal faulting
stress field is observed throughout the Delaware Basin. We use
these stress data to estimate the potential for slip on mapped faults
across the Permian Basin in response to injection-related pressure
changes at depth that might be associated with future oil and gas
development activities in the region.

Introduction

‘The Permian Basin of west Texas and southeast New Mexico
is one of the most important petroleum-producing regions in the
United States, containing numerous vertically stacked producing
intervals (Dutton et al., 2005). The basin is subdivided into several
structural regions (Figure 1), including the prolific Midland and
Delaware basins, which are separated by the Central Basin Plat-
form, a crystalline-basement-involved structural high overlain by
carbonate reef deposits and clastic rocks (Cartwright, 1930; Galley,
1958; Matchus and Jones, 1984).

Fluid injection and hydrocarbon production have been sus-
pected as the triggering mechanisms for numerous earthquakes
that have occurred in the Permian Basin since the 1960s (Rogers
and Malkiel, 1979; Keller et al., 1981; Orr, 1984; Keller et al.,
1987). The area is also naturally seismically active (Doser et al.,
1991, 1992). Seismicity in the Permian Basin has historically
occurred in several localized areas (Figure 1), including parts
of the Central Basin Platform and around the Dagger Draw
and Cogdell fields (Sanford et al., 2006; Gan and Frohlich,
2013; Pursley et al., 2013; Herzog, 2014; Frohlich et al., 2016).
Since about 2009, seismicity has occurred in the southern
Delaware Basin (Jing et al,, 2017), an area where the USGS
National Earthquake Information Center and Keller ct al. (1987)
report very little previous seismicity. Since the TexNet Seismo-
logical Network (Savvaidis et al., 2017) began recording

carthquakes across Texas in January 2017, at lcast three groups
of earthquakes, surrounded by more diffusely located events,
have occurred in the southern Delaware Basin, near Pecos,
Texas. A fourth group of events occurred mostly in mid-Novem-
ber 2017 farther to the west in northeastern Jeff Davis County.
In addition, a group of mostly small (M, < 2) earthquakes
occurred between Midland and Odessa, in the Midland Basin.

As illustrated through recent studies of induced seismicity in
Oklahoma (Walsh and Zoback, 2016), knowledge of the current
state of stress is an essential component in estimating the pore-
pressure perturbation needed to trigger an earthquake on a given
fault. Such analyses enable both retrospective analyses of potential
triggering conditions of past earthquakes as well as estimates of
the likelihood of future slip on mapped faults due to fluid injection
or extraction. As part of our work to map the state of stress in
Texas, we (Lund Snee and Zoback, 2016) recently contributed
more than 100 new, reliable (A-C-quality) maximum horizontal
compressive stress (Sy,,,) orientations specifically within the
Permian Basin, together with an interpolated map of the relative
principal stresses expressed using the 4, parameter (Simpson,
1997). In anticipation of fluid-injection activities associated with
the thousands of wells to be drilled in the Permian Basin in the
next few years, we report more than 100 additional S;,,, orienta-
tions and a refined map of the relative stress magnitudes (Figure 1)
to provide a comprehensive view of the state of stress in the
Permian Basin and its relation to potential earthquake triggering
on faults in the region.

In this paper, we first summarize the compilation of new
stress measurements and provide an overview of relative stress
magnitudes. We then discuss the stress ficld (especially in arcas
where it varies considerably, such as the Delaware Basin) and
apply the new stress data to estimate the fault slip potential that
would be expected due to fluid-pressure increases that might be
associated with fluid injection at depth. This analysis will utilize
FSP v.1.07, a freely available software tool developed by the
Stanford Center for Induced and Triggered Seismicity in collabora-
tion with ExxonMobil (Walsh et al., 2017). We use only publicly
available information about faults in the region.

Methods

In the earth, a combination of tectonic driving forces and
local factors such as density heterogeneities give rise to anisotropic
principal stresses with consistent orientations and relative mag-
nitudes throughout the brittle upper crust (Zoback and Zoback,
1980; Zoback, 1992). These principal stresses, which are continu-
ally replenished by tectonic activity, are modulated by the finite
strength of the crust, which dissipates accumulated stresses
through seismic and aseismic slip on faults. Consequently, most
of the brittle crust is thought to be critically stressed, meaning

'Stanford University, Department of Geophysics.
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that it is in a state of frictional equilibrium in which the faults
best oriented for slip with respect to the principal stress directions
are usually within one earthquake cycle of failure (Zoback et
al., 2002). Thus, knowing the orientations of the principal stresses
reveals the faults that are most likely to slip. Conveniently, one
principal stress is usually vertical and the other two herizontal
(Zoback and Zoback, 1980) because the carth's surface is an
interface between a fluid (air or water) and rock, across which
no shear tractions are transmitted. Knowing both the orientation
0f Syyne and the relative magnitudes of the principal stresses is
therefore sufficient to predict the orientations (strike and dip)
and type (normal, strike slip, and/or reverse) of faults most likely
to slip.

Measuring the orientation and relative magnitudes of the
principal stresses. (Editor’s note: Figures Al and A2 and Tables
AI=AS5 are inclnded as supplemental material to this paper in SEG's
Digital Library at https:/library.seg.org/doi/suppl/10.1190/
e37020127.1.) The Sy, orientations shown in Figure 1 and
reported in supplemental Tables A1 and A2 were mostly mea-
sured using well-established techniques. The vast majority of
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these orientations represent means of the azimuths of drilling-
induced tensile fractures (DITF) or wellbore breakouts observed
using image logs such as the fullbore formation microimager
(FMI) and ultrasonic borchole imager. As reported in the
supplemental material that accompanies this article, the quality
of each measurement was assessed using Fisher et al. (1987)
statistics where possible. Quality ratings were assigned to each
measurement using criteria provided in Table A3, which now
include criteria for aligned microseismic events that define the
orientations of hydraulic fractures. Our criteria are based on
those presented by Zoback and Zoback (1989), Zoback (2010),
and Alt and Zoback (2017), who specify that only A~C-quality
data are sufficiently robust to justify plotting on a map (D-qual-
ity measurements are reported in Tables A1 and A2 but are
not mapped). These quality criteria were developed to ensure
that each mapped S . orientation is well constrained and is
based on a sufficient number and depth range of measured
stress indicators.

Six orientations, previously reported by Lund Snee and Zoback
(2016) and included in Figure 1, were measured by averaging the

& i i -
Motley  Cotrle  Trad

¢ (=

B,
“.:'-..; [5
; Gt ‘/
i ot

rink £ flrla, ' ‘

&)

102°wW 100°W

Figure 1. State of stress in the Permian Basin, Texas and New Mexico. Black lines are the measured orientations of Sunaw With line length scaled by data quality. The
colored background is an interpolation of measured relative principal stress magnitudes (faulting regime) expressed using the A, parameter (see test for details) of
Simpsan (1397). Blue lines are fault traces known to have experienced normal-sense offset within the past 1.6 Ma, from the USGS Quaternary Faults and Folds Database
{Crane and Wheeler, 2000). The boundary between the Shawnee and Mazatzal basement domains is from Lund et al. (2015), and the Precambrian Grenvitle Front is fram
Thamas (2006). The Permian Basin boundary is from the U.S. Energy Information Administration, and the subbasin boundaries are from the Texas Bureau of Economic
Geology Permian Basin Geological Synthesis Project. Earthquakes are from the USGS National Earthquake Information Center, the TexNet Seismic Monitoring Program,
and Gan and Frohlich (2013). Facal mechanisms are from Saint Louis University (Herrmann et al., 2011).
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horizontal azimuth of the fastest shear-wave propagation in
subvertical wells using measurements from crossed-dipole sonic
logs. We also include several new S, orientations that were
obtained from formal inversions of focal mechanisms from micro-
seismic events detected during hydraulic fracturing operations.
Several other Sy, orientations were obtained by measuring the
orientations of aligned microseismic events thought to represent
propagating hydraulic fractures. When collecting stress measure-
ments from microseismic data, we do not account for the possibility
of localized changes of stress orientations that might develop as
a result of fracturing and proppant emplacement. It is unlikely
that stimulation-induced changes in stress orientation would
occur except in areas of very low stress anisotropy (which we
demonstrate are rare). In such areas, there would not be consistent
microseismic alignments orthogonal to the least principal stress
that would satisfy the quality-control criterion for reliable stress
orientations that we have developed (Table A3).

In addition to our new data, Figure 1 also includes previously
published S, orientations from the Permian Basin area that
we consider reliable. The 2016 release of the World Stress Map
(Heidbach et al., 2016) included only a handful of Stimax OTiENtA-
tions in the Permian Basin. We have downgraded the quality
ratings for two older measurements that we suspect were made
on the basis of mistaken interpretations. A large collection of
Stmax Oricntations published by Tingay ct al. (2006) and included
in the World Stress Map Database were given D-quality ratings
due to the lack of sufficient quality information (e.g., depth
ranges, number of fractures, or standard deviations of fracture
orientations), although many are in agreement with high-quality
nearby measurements we utilize. Previously unpublished informa-
tion contributed by R. Cornell (personal communication) is
reported in Table A1, but there is not sufficient quality informa-
tion to upgrade any of his measurements to C quality and be
included in Figure 1. We also include S, orientations recently
published by Forand et al. (2017), who report S, . patterns
consistent with the variations shown by Lund Snee and Zoback
(2016). Although Forand et al. {2017) do not list the number
and depth intervals for the stress indicators that they present,
this information is included in their map because the distributions
of fracture orientations shown in their rose diagrams allow us
to interpret means, standard deviations, and the minimum
number of fractures.

We interpolate the relative principal stress magnitudes across
this area (colored background in Figure 1) using measurements
reported in Table A4. We choose to represent the relative mag-
nitudes of the three principal stresses (Sy, S0 and S,,..) using
the 4, parameter (Simpson, 1997). The A, parameter (explained
graphically in Figure A1) conveniently describes the ratio between
the principal stress magnitudes using a single, readily interpolated
value that ranges smoothly from 0 (the most extensional possible
condition of radial normal faulting) to 3 (the most compressive
possible condition of radial reverse faulting). The parameter is
defined mathematically by

A, =(n+05)+{-1)"(¢-0.5), (6H]

where

Special Section: Induced seismicity
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85, S5, and 8; are the magnitudes of the maximum, intermediate,
and minimum principal stresses, respectively, and » is0 for normal
faulting, 1 for strike-slip faulting, and 2 for reverse faulting.

Probabilistic analysis of fault slip potential. As mentioned
earlier, we utilize FSP v.1.07 (Walsh et al., 2017) to estimate the
slip potential on faults throughout the Permian Basin. The FSP
tool allows operators to estimate the potential that planar fault
segments will be critically stressed within a local stress field.
Critically stressed conditions occur when the ratio of resolved
shear stress to normal stress reaches a failure criterion, in this
case the linearized Mohr-Coulomb failure envelope. The FSP
program allows for either deterministic or probabilistic geome-
chanical analysis of the fault slip potential, the former of which
treats each input as a discrete value with no uncertainty range.
The probabilistic geomechanics function estimates the FSP on
each fault segment using Monte Carlo-type analysis to randomly
sample specified, uniform uncertainty distributions for input
parameters including the fault strike and dip, ambientstress field,
rock properties, and initial fluid pressure.

We conducted our analysis on fault traces compiled from
Ewing etal. (1990), Green and Jones (1997), Ruppel etal. (2005),
and the USGS Quaternary Faults and Folds Database (Crone and
Wheeler, 2000). Most of these databases do not specify fault dips,
so we make the conservative assumption that, within the generally
normal and normal/strike-slip faulting environment of the Perrnian
Basin, all potentially active faults dip in the range of 50° to 90",
This assumption implies that all fault segments could be ideally
oriented for slip in either normal or strike-slip faulting environ-
ments at reasonable coefficients of friction, depending on the
alignment of their strike with respect to Sy, (Figure A1).

Here we apply the probabilistic geomechanics function of
the FSP tool. We apply reasonable stress values and uncertainty
ranges based on the variability of the stress field we observe
within 16 study areas (listed in Table A5). The study areas were
selected to represent fairly uniform 4, values and Sy, orientations
(Figure 2} to minimize spatial variations of stress field in any
given study area. As an example, Figure A2 shows input parameter
distributions sampled during FSP analysis for a random fault
within Area 10.

For the purposes of this demonstration, we do not hydrologi-
cally model the pressure changes associated with any known
injection scenario; we instead estimate the fault slip potential in
response to an increase in the fluid-pressure gradient corresponding
to a 4% increase relative to hydrostatic (0.4 MPa/km or 0.018 psi/ft)
to evaluate the potential for relatively modest pressure changes
in crystalline basement (2 MPa {300 psi] at § km [16,400 ft])
associated with produced water disposal. This is the same gradient
of pore-pressure perturbation applied by Walsh and Zoback (2016)
for FSP analysis in north-central Oklahoma. The eventual pore-
pressure increase that will occur in the uppermost parts of the
crystalline basement due to injection in this area is of course
unknown, and it is important to note that re/ative differences in
slip potential between differently oriented faults will remain the
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same regardless of the magnitude of uniform pressure increase
(although the absolute fault slip potential will vary). Operators
interested in screening potential sites for wastewater injection
wells, for example, might alternatively use the software to test
specific scenarios of pore-pressure evolution with time due to
injection from wells in a localized area. Although large portions
of the Permian Basin are known to be overpressured and under-
pressured at certain stratigraphic intervals (e.g., Orr, 1984; Doser
et al., 1992; Rittenhouse et al., 2016), for the sake of simplicity
in this whole-basin demonstration, we initially assume hydrostatic
conditions (Pp = 9.8 MPa/km = 0.43 psi/ft). In general, hypocentral
depths for potentially damaging injection-triggered earthquakes
are within the upper erystalline basement (e.g., Zhang etal., 2013;
Walsh and Zoback, 2015), for which little pore-pressure informa-
tion is available but for which hydrostatic values are reasonable
(Townend and Zoback, 2000).

State of stress in the Permian Basin

Figure 1 shows all reliable Sy,,,,, orientations and an interpo-
lated view of the 4, parameter across the Permian Basin, Through-
out the Midland Basin, the eastern part of the Permian Basin,
the stress field is remarkably consistent, with S, oriented
~east-west (with modest rotations of S, in some areas) and
Ay = 1.0 (indicative of normal/strike-slip faulting). The stress field
is more cxtensional in the Val Verde Basin to the south, with
Ay, = 0.7. Few Sy, orientations are presently available in that
subbasin, but §,,,,,, is northwest-southest in the western part of
the basin and appears to be ~northeast-southwest in the central
part of the basin, This is similar to the stress state seen farther to
the southeast, where S, follows the trend of the growth faults
thar strike subparallel to the Gulf of Mexico coastline (Lund Snee
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Figure 2. Map of study areas chosen for FSP analysis on the basis of broadly
similar stress conditions. Text annotations indicate representative S,,,, orientation
and relative principal stress magnitudes (4, parameter) for each study area
based on the data presented in Figure 1, Gray linas in the background indicate
fault traces compiled from Ewing et al. (1990), Green and Jones (1997), Ruppel

et al. (2005), and the USGS Quaternary Faults and Folds Database (Crone and
Wheeler, 2000), to which we apply FSP analysis,
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and Zoback, 2016). Along the Central Basin Platform, Sy, is
generally ~east-west but rotates slightly clockwise from east to
west, with 4, ~ 0.8-1.0. In the Delaware Basin, the stress field is
locally coherent but rotates dramatically by ~150° clockwise from
north to south across the basin. In the western part of Eddy
County, New Mexico, Sy;,.... is ~north—south (consistent with the
state of stress in the Rio Grande Rift; Zoback and Zoback, 1980)
but rotates to ~east-northeast—west-southwest in southern Lea
County, New Mexico, and the northernmost parts of Culberson
and Reeves counties, Texas. It should be noted that where rapid
stress rotations are observed in the Delaware Basin are areas with
low values of 4, (indicative of relatively small differences between
the horizontal stresses) and elevated pore pressure (Rittenhouse
etal,, 2016), making it possible for relatively minor stress perturba-
tions to cause significant changes in stress orientation (e.g., Moos
and Zoback, 1993).

Stinae CONLiNUES 1o rotate clockwise southward in the Delaware
Basin to become ~N155°E in western Pecos County, westernmost
Val Verde Basin, and northern Mexico (Suter, 1991; Lund Snee
and Zoback, 2016). On the Northwest Shelf, A, varies from
~0.5 (normal faulting) in north Eddy County to ~0.9 (normal
and strike-slip faulting) further east. Sy, rotates significantly
across the Northwest Shelfas well, from ~north—south in north-
west Eddy County to ~east-southeast-west-northwest in northern
Lea and Yoakum countics.

Slip potential on mapped faults

Figure 3 shows the results of our fault slip potential analysis
for all study arcas across the Permian Basin. We selected a color
scale in which dark green lines represent faults with <5% prob-
ability of being critically stressed at the specified pore-pressure
increase; dark red indicates faults with 245% fault slip potential;
and yellow, orange, and light red represent intermediate values.
The results shown in Figure 3 indicate that high fault slip
potential is expected for dramatically different fault orientations
across the basin, reflecting the varying stress field. In the northern
Delaware Basin and much of the Central Basin Platform, for
example, faults striking ~east—west are the most likely to slip in
response to a fluid-pressure increase. However, farther south in
the southern Delaware Basin, faults striking northwest—southeast
are the most likely to slip, and ~east-west-striking faults have
relatively low slip potential, Notably, we find high slip potential
for large fault traces mapped across the southern Delaware Basin
and Central Basin Platform, and along the Matador Arch.
Figure 3 also indicates the faults that are unlikely to slip in
response to a modest fluid-pressure increase. We find thatlarge
groups of mostly north—south-striking faults, predominantly
located along the Central Basin Platform, the western Delaware
Basin, and large parts of the Northwest Shelf have low fault slip
potential at the modeled fluid-pressure perturbation. Knowing
the orientations of faults that are unlikely to slip at a given
fluid-pressure perturbation can be of great value because it
provides operators with practical options for injection sites.
Probabilistic gcomechanical analysis of the type cnabled by the
FSP software is especially useful in areas with complex fault
patterns, Figure 4 shows a larger-scale view of Area 10, an area
of particularly dense faults. In Figure 4, it is clear that even
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seemingly minor variations in fault strike can significantly change
the fault slip potential,

Figures 3 and 4 illustrate the locations of earthquakes that
have been recorded since 1970 in relation to the mapped faults.
[tis noteworthy that many earthquakes have occurred away from
faults mapped at this regional scale, with the most obvious
examples being groups of events described earlier, near the Dagger
Draw Field (southeast New Mexico); the Cogdell Field (near
Snyder, Texas); a group around the town of Pecos, Texas; and a
recent group of mostly M < 2 events between the towns of Midland
and Odessa, Texas. As the earthquakes undoubtedly occurred on
faults, this observation underscores the necessity of developing
improved subsurface fault maps, particularly for use in areas that
might experience injection-related pore-pressure increases. Nev-
ertheless, Figures 3 and 4 also show a number of earthquakes that
may have occurred on mapped faults for which we estimate elevated
fault slip potential. Of particular note are the recent (2009-2017)
earthquakes in southeastern Recves and northwestern Pecos
counties, Texas, of which an appreciable number occurred on or

near yellow or orange faults. Potentially active faults are identified
near some towns in the Permian Basin, including Odessa (Figure 3)
and Fort Stockton, Texas (Figure 4). In some areas, such as
northern Brewster County, Texas, and parts of the northern
Central Basin Platform, earthquakes occurred on or near orange
or red faults that have relatively short along-strike lengths, making
the faults appear fairly insignificant at this scale. In the area of
active seismicity in Pecos and Reeves counties, we estimate rela-
tively high slip potential for several significantly larger faults
(>20 km along-strike length) on which few or no earthquakes
have been recorded thus far (Figures 3 and 4). Larger faults are
of particular concern for seismic hazard because they are more
likely to extend into basement and, therefore, to potentially be
associated with larger magnitude earthquakes.

As labeled in Figure 3, a number of regional-scale faults are
known to exist in this area (Walper, 1977 Shumaker, 1992, Yang
and Dorobek, 1995). The Permian Basin overlies a major boundary
separating Precambrian-age lithospheric basement domains (Lund
et al,, 2015), and its crystalline “basement” hosts numerous major
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Figure 3. Results of our probabilistic FSP analysis across the Permian Basin, Data sources are as in Figures 1 and 2.
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structures that have been repeatedly activated during subsequent
plate collisions and rifting events (Kluth and Coney, 1981; Thomas,
2006). One notable example is the east-west-striking Grisham Fault
(also referred to as the Mid-Basin Fault), which is between the rift
margin of the Rodinia supercontinent and the boundary between
the Shawnee and Mazatzal basement domains. The Grisham Fault
is of particular importance for understanding the potential for induced
seismicity in the Permian Basin because it is laterally extensive, offsets
basement, and may have high slip potential. The upper part of Figure 5
(and Figure 3) shows a scenario in which the stresses resolved on the
Grisham Fault are representative of Area 5, with Sy, oriented
NO85E. However, the measured stress field changes dramarically
from north to south across the Grisham Fault (Figures 1 and 2),
presenting uncertainty about the stresses resolved upon the fault,
reflected by its close proximity to Area 6, with a generalized Sy,
orientation of N128°E. The lower part of Figure 5 shows the Grisham
Fault in detail if the stress field shown in Area 6, just to the south,
was appropriate. Needless to say, in the stress field represented by
Area 5, fault segments oriented east-west are expected to have high
probability of being critically stressed in response to a pore-pressure
increase, but nearby west-northwest-cast-southeast-striking faults
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Figure 4. Large-scale view of the results of FSP analysis in Area 10 {location
shown in Figures 2 and 3). Data sources are as in Figures 1 and 3.
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have relatively low fault slip potential. In contrast, inclusion within
the Area 6 stress field would result in low expected faule slip potential
on the east-west segments but high values on the west-northwest-east-
southeast-striking segments.

"The results shown in Figures 3-5 are not intended to provide
a definitive view of the fault slip potential across this complex basin,
nor do they constitute a seismic hazard map. While the stress field
is complicated in this area, the changes in the stress ficld are coherent
and mappable. We consider the greatest uncertainties in the map
to be the lack of knowledge of subsurface faults and the magnitude
and extent of potential pore-pressure changes in areas where
increased wastewater injection may occur in the future, especially
wastewater injection that might change pore pressure on basement
faults. Operators wishing to use the FSP tool to screen sites for
fluid injection should use detailed fault maps that are specific o
the injection interval, the underlying basement, and any intervening
units, which take into account geometric uncertainties,

Conclusions

As part of our stress mapping across the U.S. midcontinent,
we have collected hundreds of Sy, orientations within the
Permian Basin, and we also map the faulting regime across the
region. Our new dara reveal dramatic rotations of Sy, within
the Delaware Basin and Northwest Shelf but relatively consistent
stress orientations elsewhere. The rapid stress rotations in the
Delaware Basin are observed in areas with relatively small dif-
ferences between the horizontal stresses and with elevated pore
pressure, making it easier for stress perturbations to cause sig-
nificant changes in the stress ficld.

We show how the FSP software package can be used as a
quantitative screening tool to estimate the fault slip potential ina
region with large variations of the stress field, and accounting for
uncertainties in stress measurements, rock properties, fault orienta-
tions, and fluid pressure. Although many historical earthquakes
have accurred away from mapped faults in this area, we find that
anumber of earthquakes have occurred on or near faults for which
there is high fault slip potential under the modeled conditions, BilE
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UNITED STATES GEOLOGICAL SURVEY
15 KM SEISMIC EVENT SEARCH (1900 — 2019)
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BUREAU OF ECONOMIC GEOLOGY
THE UNIVERSITY OF TEXAS AT AUSTIN
15 KM SEISMIC EVENT SEARCH (2017 — 2019)
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STATE OF NEW MEXICO
DEPARTMENT OF ENERGY, MINERALS AND NATURAL RESOURCES
OIL CONSERVATION DIVISION

APPLICATION OF SOLARIS WATER

MIDSTREAM, LL.C FOR APPROVAL OF

SALT WATER DISPOSAL WELL,

EDDY COUNTY, NEW MEXICO. CASE NO. 20587

AFFIDAVIT OF STEPHEN M. MARTINEZ

I, Stephen M. Martinez, make the following affidavit based on my personal knowledge.

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

2. am Sr. Vice President- Drilling for Solaris Water Midstream, LLC. My
responsibilities include engineering review and management of all drilling related activities for
the company.

3. I'am a Petroleum Engineer with over 25 years of oil and gas exﬁer_ience, both
domestic and international, specializing in the drilling and stimulation of both vertical and
extended reach horizontal wells as well as deep, salt water disposal (SWD) wells. I hold a
Baéhelor of Science in Petroleum Engineering from Texas Tech University (1993).

4, I 'am familiar with the Solaris Water Midstream Application, filed in this métter
for the Capt Call SWD #1. I have reviewed and am familiar with the data on proposed
operations included in the Application, including the information required by Section VII of
Form C-108.

5. 'I-am familiar with the casing and tubing design p?oposed by S‘olaris as set forth in

the Application and the wellbore diagram included in the Application.



6. The Injection Well Data Sheet includes a description of the casing information,
including hole size, casing size, casing weight, setting depth, and other relevant information.

7. As set forth in Injection Well Data Sheet, Solaris proposes As set forth in
Injection Well Data Sheet, Solaris proposes 5 % (21.4#) Internal Plastic Coated Tubing swagec
down to 5 (18#) with a setting depth of 12,480 feet. A lok-set or equivalent packer will be set at
12,460 feet and representative packer details are included in Attachment 1 to the Application.

8. I have also reviewed the proposed operations set fOl't%l in Section VII of the
Application, including injection rates, the use of a closed system, the proposed injection
pressures, the source water analysis, and the injection formation water analysis.

9. Based on my knowledge and experience, it is my opinion that the casing and
- tubing proposed will be safe and adeciuate to prevent leakage, and will prevent the movement of
injected fluid from the injection zone into another zone or to the surface around the outside ofa
c;asing string.

10.  Based on my knowledge and experience, it is my opinion that the well will be
equipped and operated in manner that will facilitate periodic testing and assure continued
mechanical integrity and that there will be no significant leaks or movement of fluid thlfo'ugh
vertical channels adjacent to the well bore.

11.  Based on my knowledge and experience, it is my opinion that the well will Be
operated and maintained so as to confine the injected fluids to the intervals approved and will

y

prevent surface damage or pollution resulting from leaks, breaks or spills. /

Y

S\t@hewM-.—MaT{iﬁéz\ "




SUBSCRIBED AND SWORN to before me this () day of July, 2019 by \351 {\!

QL )
Notary Public

My commission expires:__ | * 2 /n .2 |

BONNIE ATWATE
j Notary Public, State of Tenas &
§  NotaryID3184413 b
3¢ My Commission Exp. 01-26-2021
R RT)
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June 6, 2019

Oil Conservation Division
Geological and Engineering Bureau
1220 South St. Francis Drive

Santa Fe NM 87505

Re: C-108 Application for Authorization to Inject
Solaris Water Midstream, LLC
McCrae SWD #1
Section 33, Twp 195, Rge 28E
Eddy County, New Mexico

To Whom It May Concern:

Apache Corporation would like to express its full support for the permitting of Solaris Water Midstream,
LLC's proposed McCrae SWD #1 well in Eddy County.

Apache is actively developing conventional and unconventional resources by horizontal drilling in this
immediate area. Produced water disposal capacity is extremely limited in this area of Eddy County and
western Lea County, and in order to effectively and efficiently develop the resources in this area Apache,
as well as others, need the additional disposal capacity this project will provide.

Properly permitted and operated disposal wells such as this proposed facility, into disposal zones which
alleviate concerns of seismic activity and have no negative impacts to oil and gas production, are vital to
operators developing the resources of New Mexico. Apache supports the Division’s favorable review
and permitting of this proposed disposal well.

Thank you for the opportunity to provide support to the applicant.

e

R. Mark Henkhaus, PE
Regulatory Manager
Permian Region

Sincerely,

Cc: katy.welch@solarismidstream.com (via email)

APACHE CORPORATION 303 VETERANS AIRPARK LANE  SUITE 3000 - MIDLAND, TEXAS 79705-5908  TEL {432) 818-1000



