BEFORE THE NEW MEXICO OIL CONSERVATION DIVISION

APPLICATION OF SOLARIS WATER MIDSTREAM,
LLC FOR APPROVAL OF A SALT WATER DISPOSAL
WELL, LEA COUNTY, NEW MEXICO. Case No.

APPLICATION

Solaris Water Midstream, LLC applies for an order approving a salt water disposal well,
and in support thereof, states:

1. Applicant proposes to drill the Ironside State SWD Well No. 1, located 1270 feet
from the south line and 175 feet from the east line (Unit P) of Section 32, Township 25 South,
Range 32 East, N.M.P.M,, Lea County, New Mexico.

2. Applicant proposes to dispose of produced water into the Devonian and
Fusselman formations in the well at depths of 17125 — 18550 feet subsurface.

3. A Form C-108 for the subject well is submitted herewith.

4. The granting of this application will prevent waste and protect correlative rights.

WHEREFORE, applicant requests that, after notice and hearing, the Division enter its

order approving this application.

Respectfully submitted,

Ui ?)M

James Bruce
ost Office Box 1056
ta Fe, New Mexico 87504
(505) 982-2043

Attorney for Solaris Water Midstream, LLC



R. T. Hicks CONSULTANTS, LTD.

901 Rio Grande Bivd NW A Suite F-142 A Albuquerque, NM 87104 A 505.266.5004 A Since 1996
Artesia A Carlsbad A Durango A Midland

April 23, 2019

Mr. Phillip Goetze, P.G.

New Mecico Oil Conservation Division
1220 South St. Francis Drive

Santa Fe, NM 87505

RE:  Solaris Water Midstream Ironside State SWD #1
UL P Section 32 T25S R32E, Lea County

Dear Mr. Goetze:

On behalf of Solaris Water Midstream LLC, R.T. Hicks Consultants is providing data and an
opinion regarding the probability that injection of wastewater in the above referenced well at the
proposed rates will cause seismic events of sufficient magnitude to create damage. It is our
understanding that OCD is interested in such an opinion as part of the SWD approval process.
We elected to provide this opinion as a separate submission as the C-108 does not specifically
require such an opinion.

We relied upon the following data to develop our opinion
* State of stress in the Permian Basin, Texas and New Mexico: Implications for induced
seismlicity, Jens-Erik Lund Snee and Mark D. Zoback, The Leading Edge, February
2018
* Plate 4, which is reproduced from the Snee and Zoback publication, which uses the
following references
o Crone, A.J., and R. L. Wheeler, 2000, Data for Quaternary faults, liquefaction
features, and possible tectonic features in the Cen- tral and Eastern United States.
east of the Rocky Mountain front; U.S. Geological Survey Open-File Report.
o Ewing, T.E.,R. T. Budnik, J. T. Ames, and D. M. Ridner, 1990, Tectonic map of
Texas: Bureau of Economic Geology, Univer- sity of Texas at Austin.
o Green, G.N., and G. E. Jones, 1997, e digital geologic map of New Mexico in
ARC/INFO format: U.S. Geological Survey Open-File Report.
o Ruppel, S. C, R. H. Jones, C. L. Breton, and J. A. Kane, 2005, Prep- aration of
maps depicting geothermal gradient and Precambrian structure in the Permian
Basin: USGS Order no. 04CRSA0834 and Requisition no. 04CRPR01474.
o NMOCD database of oil and gas wells

Plate 4 reproduces Figure 3 of the 2018 publication of Snee and Zoback and shows
I. Fault traces based upon the references provided above for which Dr. Snee and Dr.
Zoback provide a value of the fault slip potential (FSP)

' https://scits.stanford.edw/sites/default/files/3702_tss_lundsnee v2.pdf
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2. Areas of documented seismic activity, such as the Dagger Draw area and a magnitude
2.0-2.9 earthquake that occurred between 1970-2004 about 8-miles northeast of the
proposed Ironside State SWD #1.

3. Although Plate 4 does not show faults that may be identified in confidential seismic data
owned by oil and gas operators, the mapped fault that is closest to the Ironside State
SWD #1 (about 11 miles to the east) exhibits a low FSP (less than 5%) based upon the
modeling and analysis of Snee and Zoback referenced above

4. Other mapped faults in southern Lea County shown on Plate 4 also show a low FSP,
except for part of southwest-northeast trending fault about 35 miles north-northwest of
the [ronside State SWD #1 well that has a FSP of about 25 — 33% at the northeast end.

Plate 5 reproduces the major elements of Plate 4 in the inset map and also shows that within an
I'1-mile radius around the proposed Ironside State SWD #1, the OCD database shows 12 active
or new Devonian SWDs, which translates into an average density of one SWD for every 10
square miles.

We contend that the data permit conclusion that unmapped faults (which may be located by
confidential seismic data that Solaris does not posess) near the Ironside State SWD #1 would be
dominantly north-south normal faults. as is common in Lea County. The data on Plate 4 permit a
conclusion that faults near the [ronside State SWD #1 are also most likely to exhibit a low FSP,
like the mapped faults shown on Plate 4.

Given the density of Devonian SWDs (planned/new and active) near the proposed [ronside State
SWD #1 well and the high likelihood that any unmapped faults in the area would exhibit a low
FSP, the probability that injection into the Ironside State SWD #1 would cause an increase in
pore pressure to trigger a seismic event of sufficient magnitude to cause damage is very low.

The users of this letter should recognize the uncertainties of using seismic maps of the Permian
Basin to determine probability that injection of wastewater into a single SWD well could cause
seismic events of sufficient magnitude to cause damage.

Sincerely,
R.T. Hicks Consultants

foid f

Randall T. Hicks
Principal

Copy: Solaris Water Midstream LLC
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RECEIVED: REVIEWER: TYPE: APP NO:

ABOVE THIS TABLE FOR OCD DIVISION USE ONLY

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 APPLICATIONS FOR EXCEPTIONS TO DIVISION RULES AND
REGULATIONS WHICH REQUIRE PROCESSING AT THE DIVISION LEVEL IN SANTA FE

Applicant: Solaris Water Midstream, LLC OGRID Number: 371643
Well Name: Ironside SWD #1 API:
Pool: Proposed: SWD, Devenian-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 - Simultaneous Dedication
[LINSL [ NSP prosect areay LINSP proranonuey  [J1SD

B. Check one only for [I]or [l ]
[ 1] Commingling - Storage - Measurement
LloHCc [Ocre Opc Opc Ools Do
[ I1'] Injection - Disposal - Pressure Increase - Enhanced Oil Recovery
OOWFX  [JPMX  @SwD (Jiee JEOR  [JPPR

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

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

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

April 15,2019
Randall Hicks (agent) Date
Print or Type Name

505 238 9515

Phone Number

. Doty vomat oy sy .
Randall Hicks D i S o s r@rthicksconsult.com

Signature e-mail Address




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

Il OPERATOR: _Solaris Water Midstream, LLC

ADDRESS: 907 Tradewinds Blvd, Suite B, Midland, TX 79706

CONTACT PARTY: _ Randall Hicks (Agent) PHONE: 5052389515

Il 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
[f 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.

VIL.  Attach data on the proposed operation, including:

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

Whether the system is open or closed;

Proposed average and maximum injection pressure;

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

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.).

Caliadih dhael

w

*VIII.  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).

*X1. 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 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: I hereby certify that the information submitted with this application is true and correct to the best of my knowledge and
belief.
NAME: _Randall Hicks TITLE: Agent

SIGNATURE: _&/ % DATE: _ 4/23/2019

E-MAIL ADDRESS: R(@rthicksconsult.com
* If the information required under Sections VI, VIIL, X, and X1 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 Otfice



Side 2

IIl. 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 a description of any other seal system or assembly used.

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

The following must be submitted for 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 shali consist of a
copy of the legal advertisement which was published in the county in which the well is located. The contents of such advertisement
must include:

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

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

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

(4) A notation that interested parties must file objections or requests for hearing with the Oil Conservation Division. 1220 South St.
Francis Dr., Santa Fe, New Mexico 87503, 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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DISTRICT I

Form C-102
;:E:-P:h:;?l:o?:f rﬁ??:;nygm State of New Mexico Revised August 1, 2011
DISTRICT II Energy. Minerals and Natural Resources Department
P Yore) Tea-sts Foaton N S9210 Submit one copy to sppropriste
DISTRICT IiI OIL CONSERVATION DIVISION
1000 Rio Brazos Rd., Aztec, NM 87410 1220 South St. Francis Dr.

Phona (608} 334-6178 Fax: (303) 334-6170

DISTRICT IV
1220 S, St. Francis Dr,, Santa Pe, NM 87503
Phone (803) 476-3460 Pax: (508) 476-3482

Santa Fe, New Mexico 87505

WELL LOCATION AND ACREAGE DEDICATION PLAT = AMENDED REERCET
API Number Pool Code Pool Name
Property Code Property Name Well Number
IRONSIDE STATE SWD 1
OGRID No. Operator Name Elevation
SOLARIS WATER MIDSTREAM 3317’
Surface Location
UL or lot No. Section Township Range Lot Idn Peet from the North/South line Feet from the East/Weat line County
P 32 25 S | 32 E 1270 SOUTH 175 EAST LEA
Bottom Hole Location If Different From Surface
UL or lot No. Section Township Range Lot Idn Feet from the North/South line Feet from the East/West 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

W308525.6 [hasesses Noeaed
Is(:;ﬁsg)a S wdocsessll OPERATOR CERTIFICATION

I hereby certify that tha information
contained herein is true and complete io
the best of my knowledge and belis/. and that
this organization either owms a working
intorest or unlfAsed mineral interest in the
lend {ncluding the proposed bott hole
location or has a right to drill this well ot
this location pursuant fo a confract with an
oumser of such a mineral or working interest,
or to a voluntary pooling agr t or a
com; ory pooling order heretofore entered by
the division.

Signature Date

Printed Name

Email Address

SURVEYOR CERTIFICATION
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SECTION 32 TOWNSHIP 25 SOUTH, RANGE 32 EAST, N.M.P.M.,

LEA COUNTY, NEW MEXICO.
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Attachments to C-108

Copy of well bore diagram

Section III-XII Written descriptions to supplement C-108
Plates referenced in written descriptions

Tables referenced in written descriptions

OSE well logs referenced in written descriptions

Section XIII Proof of Notice



AREA/SYSTEM: Pecos Star System
WELL NAME: Ironsidae State SWO #1
OBJECTIVE: Devonion
SHL: 1270 FSL & 175' FEL
BHL: Same as SHL WATER MIDSTREAM
SURFACE ELEV.: 3317
TOTAL DEPTH: 18,550°
WELL DESIGN BY CHRIS GIESE REVIEWED BY | JIM BRANNIGAN AND £D MARTIN |
MUD LOGGING RN DAL HOLE
E LOGGING! DEPTH BOPE FORMATION SZE MUD FRAC
DIRECTIONAL MD VD {N) WT. GRAD
Gend Level £
............................. YT
el SRR (T 1 Open L
18.425° 84
1.125 Rustler
—'%Eté I _14s50 [, 21-1/4°5M Annular/Diverter 8.4
84 1t J55, BT 8.5
1,500 TiSal
Mud Logging to begin @ 2,500
4,300 B/Salt
9.5
16.75" to
10
4.500 TiLamar
13.375" —_ 4,550 ! 4,550 \ 13-5/8"-5M Annular 100
68 b/t L-80, E2-GO FJ3 13-5/8".5M BOP's 9.4 FIT
5,550 Cherry Canyon
7.125 Brushy Canyon
8,600 Bone Spnng
9,500 15t BS Sand
10.200 2nd BS Sand
11,325 3rd BS Sand 94
12.28° to
100
11,750 Wallcamp
ToL 11,850 1 11,650
9.625" ‘ 11,850 1 11,850_ 13-5/8°-5M Annular 10.0
53 50 VA HEP-170, 13-5/8"-10M BOP's 125 156
13.525 Canyon
13.725 Strawn
14,000 Alcka
14,550 Morrow
14,850 Morrow Claslics 125
15475 Morrow Lower &5° to
15975 Bamett 135
17,125 Devonian
Liner Wadge $12 7,625 17425 1 1125 NS 13-5/8"-5M Annular 135
39 /R P10 13.5/8"-10M BOP's
Run #1 ey 2.0
GR/NEUTRON 18,550 - [}
USITICBL 17,125 - 1] J
Oual o 13-5/8"-5M Annular Base of Fusselman
TD 18,550 ! 18,550 13-5/8™-10M BOP's
Casing Set Degths/ Cement
Setting Oepth
Conduclor = 120 | M9 | casing Casing Sacks of
Sze | sie Casing Grade Wes TOP_| Bottom | Cement Toc
18.125"] 16” 155, BIC 84 Ib/ft 0- 1450] 3,343 Surface
14.75%113375"| 1-80,E2.GOFI3 68 Ib/Rt Q- 45501 2732 Surface
ntermediate 12.25" | 9625 [HCP-110, BTC §3.50 Ih/ft 0-] 11850] 2829 Surface
8.5" 7.625" P-110 39 Ib/ft 11650] 17128 223 Liner Top
Openhole 6.5° 17125{ 18550




III. WELL DATA

A. The following well data must be submitted Jor 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
Lease Name: Ironside SWD #1

SOLARIS WATER MIDSTREAM

Property Code Property Name Well Number
IRONSIDE STATE SWD 1
OGRID No. Operator Name Rlevation

3317

Surface Location

UL or ot No. Section | Township Range Lot Idn Feet from the Nortb/South line Peet from the

p 32 25 S |32 E 1270 SOUTH 175

Bast/West line County

EAST LEA

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

The attached Wellbore Data Sheet provides all of the design specifics required and a

tabulation of these data are shown on the diagram...

Formation GL 3317

The formation tops were established by Jim Brannigan, R.G. S . 1347

CPG. Tops below the 2nd Bone Spring Sand were picked using o o
intervals from wells with e-logs or the NMOCD Form C-105. 55 T
The upper section was picked by using the Yates Petroleum TiSalt 1847 1500
Corp. #1H Jefe BSJ Fed. Com. In Section 32-T255-R32E. The [esat -953 4300
It of the evaluation of Mr. Brannigan is presented to the e o= o
resuit of the evaluatio . 8 pres Ball Canyan 178 4525
right. Chery Camyon -2203 5550
Brushy Canyon -3778 7125
° . . Bone Spring -5253 8800
3. A description of the tubing to be used Sl = o
3 3 3 1 i 3 2nd BS Sand -6853 10200
mclpdmg 1ts size, lining material, and 2rq B8 San: o2
setting depth Wolfcamp -8403 11750
5-1/2” (_20#) in_ternal plastic coate,d tubing swaged down to 5” oo 5178 T
(18#) with setting depth of 17,025 Strawn 10378 13725
Aloka -10653 14000
Momow -11203 14550
Morrow Clastics -11503 14850
4. The name, model, and setting depth of the Morron Lowe: 2120 15475
packer used or a description of any other MissLS_ 2828] 16175

O O
seal system or assembly used onani  3778] 171
Fusselman

Halliburton BWS or equivalent packer set at 17,025 T/Montoya -15403 18750

| Injection Interval 17128 18850

TD 18560




B. The following must be submitted Jor each injection well
covered by this application. All items must be addressed Jor
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

The proposed injection intervals include both the Devonian and Fusselman and the top
100’ of The Montoya in an open-hole interval.

(2) The injection interval and whether it is perforated or
open-hole.

The depth interval of the open-hole injection interval is 17,125-18,550 (1,425 feet).

(3) State if the well was drilled for injection or, if not, the
original purpose of the well.

The well will be drilled for disposal.

(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

There are no perforated intervals, only the open-hole completion described above.,

(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.

Overlying Oil and Gas Zones:
Delaware (4,500°)
Bone Spring (8,575")
Wolfcamp (11,725")
Canyon (13,500")
Strawn (13,700’)
Atoka (13,975")
Morrow (14,825")

Underlying Oil and Gas Zones:
No underlying oil and gas zones exist.

IV. Is this an expansion of an existing project
No.



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

Plate 1 identifies all OCD listed wells and API numbers. Note that where numerous

wells are closely-spaced, the API number may not be labeled for clarity. Table 1 lists all
of these wells within the 2-mile area of review.

Plate 2 shows all of the leases and the leaseholder name within the 2-mile area of
review. Tabular listing of all mapped leases are presented in

Table 2a BLM leases

Table 2b State of NM leases

Note that Plate 1 shows one apparent BLM lease on private land. This single parcel is

the only private land within the area of review. Information on this parcel is presented
below.

upPC TWP RNG SECTION_ Parcel Code Number Name Address City State Zip Code Zip Ext
4186151686338 26 32 06 4950302104125 203021 BAKER, JESSET PO BOX 24 SILVERCITY NM 88062 0024

VI. 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

One well is either several hundred feet inside or a similar distance outside the area of
review, based upon examination of several maps. This well is:

T Operator Nante ang Addes ~ TR Nimiber
MESQUITE SWD INC v “';:‘_“;
ARLSBAD NM, 88221
b 30-025-43379 v
R T Tropey Ne— VARG
3637 v PADUCA 6 SWD v o0ty v
' Surface 1.ocation
UL Lot Sectim Towship Rasge Lotldn Fecl fom NS L Fect Frauu BEWLme Cowuty V’
g2 4 268 nE 2630 S 13 w LEA

P e e Th o BEa0. T eecdiom

Data on this well are highlighted in Table 1 and form C-105 follows this text.



VII. Attach data on the proposed operation, including:

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

Proposed Maximum Injection Rate: 40,000 bbl/day
Proposed Average Injection Rate: 30,000 bbl/day

2. Whether the system is open or closed

This is will be an open system. All Solaris SWDs may receive produced water from
recycling storage facilities, such as in-ground containments or above-ground steel-
walled containments, which are registered or permitted under Rule 34.

3. Proposed average and maximum injection pressure

Proposed Maximum Injection Pressure: 4,081 psi
Proposed Average Injection Rate: 2,800 psi

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

The attached Table 3 “Produced Water Chemistry of Nearby Wells” provides the
requisite analyses. The Bone Springs and Avalon Formations are the subjects of most of
the analyses. These formations, in addition to the Wolfcamp, will provide most of the
produced water to the proposed SWD. At the time of writing, we are unaware of any
problems associated with disposal of produced water derived from the Bone Springs,
Avalon and Wolfcamp into the Devonian injection zone.

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.).

Table 4 presents formational water quality data from the Go-Tech site for Devonian-
producing wells. The closest wells represented in Table 4 are more than 30 miles to the
east. The value of these data for the purpose of evaluating potential problems relating to
the injections of produced water into the proposed injection interval is probably poor.
As stated above, we are unaware of any problems associated with disposal of produced
water derived from the Bone Springs, Avalon and Wolfcamp into the Devonian injection
zone.



*VIII. Attach appropriate geologic data on the injection zone
including appropriate lithologic detail, geologic name,
thickness, and depth.

The proposed injection intervals include both the Devonian and Fusselman and the top
100’ of The Montoya in an open-hole interval. The highly cemented carbonate nature of
the Devonian and Fusselman indicate that favorable open-hole integrity will exist,

allowing for the saltwater to be injected without concern of collapse in the open-hole
injection interval.

As indicated in Section II1.A.2, the approximate depth to the top of the Devonian and
Montoya are 17,125 and 18,750 respectively. The depth interval of the injection interval
is 17,125-18,550 (1,425 feet).

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

The Rustler Formation and the Chinle Formation yield water to supply wells in
southeastern Eddy County and southwestern Lea County. In the area of the Ironside
SWD, the Chinle yields water to wells from 100-200 feet below the ground surface to a
depth of about 600 feet. The upper portion of the Rustler Formation yields fresh water
to wells in Eddy County and in the area of the Ironside SWD, the depth interval of this
potential source of fresh water is about 1125-1400.

The locations of all water supply wells listed in public databases are shown in Plate 3.
The USGS database identified two wells about 1 mile southeast of the proposed SWD.
Our examination of Google Earth images found no evidence of water supply wells at
these locations. We conducted a ground survey of the area was April 17, 2019 and found
several water troughs and evidence of water pipelines, but there is no evidence of the
USGS wells shown on Plate 3. These wells are mis-located on the USGS database.

Two water well driller’s logs are attached to this response and show the following
relationships that will also exist in the area of the proposed Ironside SWD.

¢  Well C-4209 shows

o groundwater was first encountered at a depth of 155 feet

o red clay that did not yield water was penetrated at a depth of 350 feet

o the nearly 200-foot water-bearing zone can produce at a rate of about 25 GPM
e Well C-4256 shows

o Groundwater was first encountered at a depth of 340 feet

o The red and tan sand logged from the depth interval 85-290 feet is probably

the same unit that yielded water to well C-4209



o The red and blue clay logged from 290-330 feet below ground is probably the
red clay observed in well C-4209

o The red and blue siltstone, sandstone and gravel logged from a depth of 330
to 610 are probably a mix of sandstones and siltstones that characterize the
Chinle. Alternatively, the lower sandstones could be considered the Santa
Rosa Sandstone horizon of the Chinle, which is the basal unit

o The variegated clay encountered from 610-690 may be the underlying
Quartermaster Formation (AKA Dewey Lake)

In the area of the Ironside SWD, the depth interval of the Rustler is 1125-1500,
according to the BLM and OCD and, we agree with this assessment. Thus, no water
supply wells in the arear of the Ironside SWD penetrate the Rustler. The bottom of the
Rustler Formation is characterized by evaporates (anhydrite) and is not considered an
underground source of drinking water. Thus, in this area, surface casing required by
OCD to prevent impairment of fresh water runs from ground surface to a depth of 1450
feet at the proposed Ironside SWD.

IX. Describe the proposed stimulation program, if any
A small cleanup acid job may be used to remove mud and drill cuttings from the
formation. However, no other formation stimulation is currently planned.

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

Logs will be submitted to OCD upon completion of the well.

*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

No active water supply wells were identified within one mile of the proposed SWD. Data

from various sources permit a conclusion that groundwater within the Chinle Formation
is potable.



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
Randall T. Hicks, a Professional Geologist with decades of experience in hydrogeology,
affirms, on behalf of Solaris Water Midstream, that
* The USGS has mapped quaternary faults in New Mexico and no such faults are
mapped in the area of the proposed Ironside State SWD 1t
* The Texas Bureau of Economic Geology has mapped older faults (e.g. basement
and Woodford) in New Mexico and the closest mapped fault is more than 11 miles
to the east2
* With respect to migration of produced water from the injection zone to
underground sources of drinking water via faults or other natural conduits, the
following conditions were considered

o The lowest underground source of drinking water is the middle and upper
Rustler Formation. Within the area shown in Plate 3, several wells are
thought to draw water from the Rustler (e.g. USGS-9141)

o Wells in the USGS database are sometimes mis-located and examination
of Google Earth images did not identify any evidence of wells in the area
where the two USGS wells are shown southwest of the Ironside SWD
location. A ground survey of the area identified water trough and water
pipelines near the area of the USGS wells was conducted on April 17, 2019
and did not identify any evidence of the mapped USGS wells shown on
Plate 3.

o More than 15,000 feet of sedimentary rock separates the bottom of the
Rustler Formation and the top of the injection zone. Many of the
formations that lie between the injection zone and the lowermost aquifer
are permeable and contain oil, gas or water at various pressures. Any
excursion of injected fluids from the Devonian disposal zone would
undoubtedly enter these permeable formations prior to moving through
the 2800-foot low-permeability salt zone that underlies the Rustler
Formation.

o There is no evidence that the pressure regime in the oil and gas reservoirs
is sufficient to cause the upward migration of formation water through the
bedded salt and into the Rustler or Chinle aquifers.

 There is no evidence of open faults or any other hydrologic connection between
the disposal zone and any underground sources of drinking water

</ /USES. Mmaps.arcgis.c apps/webapl er/index ] 0038b321684 boaadf88412fc

2 Bureau of Economic Geology (Accessed April 2019). University of Texas at Austin. Basement Faults

(Ewing 1990, Tectonic Map of Texas); Precambrian Faults (Frenzel et al. 1988, Figure 6); Woodord Faults
. ale 0 a8.e N : - . M4 - ’, []
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Submit To Appropriate District Gffice
'r\_vo Foptes

Distrigt [
1625 N. French Dr., Hobbs, NM 88240

State of New Mexico
Energy, Minerals and Natural Resources

Form C-105
Revised August 1, 2011

1. WELL API NO,

811'S. First St., Anesia, NM 88210 Oil Conservation Division T 30-025-43379
'°.°°.R‘°VB’“°’ Rd., Aztec, NM 87410 1220 South St. Francis Dr. STATE R FEE _[J FEDANDIAN
1220 S. St_ Francis Dr., Santa Fe, NM 87505 Santa Fe, NM 87505 3. State Ol & Gas Leasc No.

WELL COMPLETION OR RECOMPLETION REPORT AND LOG

4. Reason for filing:

5. Lease Name or Unit Agreement Name

PADUCA 6 SWD
] COMPLETION REPORT (Fill in boxes #1 through #31 for State and Fee wells only) 6. Well Number:
1Y
O C-144 CLOSURE ATTACHMENT (Fill in boxes #1 through #9, #15 Date Rig Released and #32 snd/or
#33. atach this and the plat to the C-144 closure in accordance with 19.15.17.13.K NMAC)
7. Type of Completion:
X NEW WELL [] WORKOVER ] DEEPENING CIPLUGBACK [ DIFFERENT RESERVOIR [J OTHER
8. Name of Operator 9. OGRID
MESQUITE SWD, INC. 161968
10. Address of Operator 11. Pool name or Wildcat
PO BOX 1479
CARLSBAD NM 88221 [96101] SWD;DEVONIAN
12.Location | UnitLu Section Township Range Lot Feet from the | N/S Line Feet from the | E/W Line County
Surface: £ 6 26S R2E 2 2650 S 1178 w LEA
BH:
13. Date Spudded | 14. Date T.D. Reached |5. Date Rig Released 16. Date Completed (Ready to Produce) 17. Efevations (DF and RKB,
08/01/2016 03/04/2017 04/11/2017 04/09/2017 RT,GR,etc.) 3288 GR
18. Total Mcasured Depth of Well 19. Plug Back Measured Depth 20. Was Directional Survey Made? 21. Type Electric and Other Logs Run
18881* 18881' No Comp GR/Borehole Profile/CBL
22. Producing Interval(s), of this completion - Top, Bottom, Name
17310° — 18881°* (OH) Devonian
23, CASING RECORD (Report all strings set in well
CASING SIZE WEIGHT LB./FT. DEPTH SET HOLE SIZE CEMENTING RECORD AMOUNT PULLED
20" 94t 950° 26" 1730 sx 0
13 3/8 684 4329 1712" 2570 sx 0
*9 5/8" 53.54 11939° 12 1/4" 2860 sx 0
*Cmt retainer set @ 11668° w/50 sx emt on top. Milled window 11605-11627*, Drid out
w/8 %" bit to 17310". Drid 6 4" hole to 18881°. TD.
24, LINER RECORD 28. TUBING RECORD
SIZE TOP BOTTOM SACKS CEMENT | SCREEN SIZE DEPTH SET PACKER SET
758" 10365° 17310’ 2120 sx 412" 17329 17284’
512" 9926’
26.  Perforation record (interval, size, and number) 2]._ACID, SHOT, FRACTURE, CEMENT, SQUEEZE, ETC.
DEPTH INTERVAL AMOUNT AND KIND MATERIAL USED
17310’ - 18881° Open Hole
28, PRODUCTION
Date First Production Production Method (Flowing, gas lift, pumping - Size and type pump) Well Status (Prod. or Shut-in)
Date of Test Hours Tested Choke Size Prod‘n For Qil - Bbl Gas - MCF Water - Bbl. Gas - Oil Retio
Test Period
Flow Tubing Casing Pressure Calculated 24- Oil - Bbl. Gas - MCF Water - Bbl, Qil Gravity - APl - (Corr.)
Press. Hour Rate
29. Disposition of Uas (Sold. used Jor fizel, vented, eic) J0. Test Witnessed By
31. List Anachments
32.11'a temporary pit was used at the well, attach & plai with the location of the temporary pit
33 1'an on-site burial was used at the well, report the exact Tocation of the on-site bunal.
Latitude Longitude NAD 1927 1983

Signature

E-mail Address mijp1692@email.com

Printed
Name Melanie J. Wilson

n on both sides of this form is true and complete to the best of my knowledge and belief
Title Regulatory Analyst

Date 05/15R2017




INSTRUCTIONS

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

INDICATE FORMATION TOPS IN CONFORMANCE WITH GEOGRAPHICAL SECTION OF STATE

Southeastern New Mexico Northwestern New Mexico

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

T. Salt T. Strawn 14056° T. Kirtland T. Penn. "B"

B. Salt 4195° T. Atoka 14191° T. Fruitland T. Penn. "C"

T. Yates T. Miss 16860’ T. Pictured Cliffs T. Penn. "D"

T. 7 Rivers T. Devonian 17302’ T. Cliff House T. Leadville

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

T. Grayburg T. Montoya 18854° T. Point Lookout T. Elbert

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

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

T. Paddock T. Ellenburger Base Greenhomn T.Granite

T. Blinebry T. Gr. Wash T. Dakota

T.Tubb T. Delaware Sand T. Morrison

T. Drinkard T. Bone Springs 9416’ T.Todilto

T. Abo T. Morrow 14956’ T. Entrada

T. Wolfcamp __ 11852' T. Bamett 16342 T. Wingate

T. Penn T. Chinle

T. Cisco (Bough C) T. Permian

OIL OR GAS
SANDS OR ZONES
No. L from.......coeeviivininiinns (o T TP No. 3, from.....cocovvvveviennnnnnn. (T PR
No.2,from.......co.ooevveeiinnnnn, 00 et eeeaaas No. 4, from........ccovuvevenennnnn.., (s P
IMPORTANT WATER SANDS
Include data on rate of water inflow and elevation to which water rose in hole.
No L, from. ..o L T ol PSR {2 SO OPUPS
NO. 2, from...iooiiiniiiee e 10 L feet. i
No.3, from....ccooivvicniiisiaieae fo.n.. . e N s e felt. i,
LITHOLOGY RECORD (Attach additional sheet if necessary)
From To T::c::::(ss Lithology From To T;cll::e e'ss Lithology




Plates

Plate 1 OCD wells within the area of review
Plate 2 Mineral leases within the area of review
Plate 3 Water supply wells within the area of review
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DESCRPTON REZATING W2LI. LOCATION TO STRECT ADDRESS AND COMVMON LANDMARKS - 2188 (SECTION, TOW NSHILP, RANGE WHLRD AVAILARLE

Ciye
¥ s"‘-t R
Wy,
%\4 WELL RECORD & LOG :
W -\, =) OFFICE OF THE STATE ENGINEER 219wy
AL - .
:5 / www.ose.state.nm.us SR b 3
GSEPOD NG (WELL MO WELLTAG 0 OSE FILE NOfs:
g |cs2s6-p0D;
E v*uo WNER N AMESS: PHEONT (OFTIONAL
kc—' Raker Ranciy 4EG-363-8463
'_j WEL1, UWVER MAILING ADDRESY oy SIaTa I
E [P0 Hox 2 Silver City NM 88062
E4
?‘- Tl DEGRLBS VINUTES SECONDS
;: _OCATHIN AT KX “ 334§ | - ACCURACY EQUIRED. NN TENTIL OF A SECOND
5 {FROMN GP'8) 103 EX] 28.3 W * DATUM REQLIRED. WG5S 84
r4

LICENST MO, T T VavioFLcensm DRILTA NAME OF WELL DRE.LING COMPANY
whHl706 Bryce Wallace Clite Drilless Corporaion
DRILLING STARTED IRILLING 2NDBD | SERTH OF COMPLETRI WHELL (FT) BORIKOLS DEATH{FT; | DEPTH WATLR FIRST ENCOLSTERED (1
06/28/18 472:04018 666 680 340
STATIC WaTTR "EVEL, IN COMPLETED WEL, F T}
COMPLITED WEIL 18 ARTLSIAN CUDRYIOLE U7 SHALLOW INCONZINLD, 330
z
o -~ s
B | 230 ING LU AR 7 MUD ADDITIVES - SPECIFY
>) '
5 DRILLING MZTIIOD: ¢ ROTARY "7 BANDER CABLETCCE OTI'ER - SPECIFY:
(=
4 - : N . N AND: . i
Z | DEPTH (eetkyl) ROREHOLE | CASING Mg;’rz\rggl. AND/OR CASING CASING CASING WALl | sLoT
Z TROM TO DIAM (inchude cac: casi ) Tonand CONNECTION INSIDE DIAM THICKNESS SIZE
T INCIUE CaCs Casuw sinGg, an T'YPE P N et inchics)
'g tizches) nole sections of serevn) Cnbl eopliong daametcr) {inces) e v 4
g a a0 173 ASTM3] Grade B | Waided 1257 133
% Q 32 1228 ASTM33 Grule B Wekled 6.063 288
g 326 686 12,23 SDR17PVC Splice 38 SDR t7 032
2 !
l‘i
i
i
i
DEPTH (fzel bgl) HORT HOLE LIST ANNULAR SEAL MATERIAL AND AMOUNT METHOD OF
E' FROM TO DIAM. {inches) GRAVZL PACK SIZZ RANGE BY INTZRVAL (cuaic feen) PLACEMEINT
EE. o 00 17.5 Partland L' Cemert 0 Tremic
= [ 33 1215 Posilznd 11 Cemuezt 18? Treinie
-
= 315 666 223 Silica Sand &/16 219 Paur
<
£
<«
-
i
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FILE NO.

WR-20 WELL RECORD & 1.OG (Vession £6:20:17)
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POD NO.

. TRN NO.

LAl S

LOCATION

MaS. 3E |,

39
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I WELL TAG ID NO.

LA
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DEPTIL (fee bl . . . ESTIMATED
e, COLOR AND TYPE OF MA [SRIAL ENCOUNTFREDN - WATER YLD FOR
- (i - INCLUDZ WATER-BEARING CAVITIES OR FRACTURE ZONES HEARING? WATTR-
. re k) (attach supplemental sheets so Fully describe all units) (VES/NO) ! BEARING
: ZONES (gpm)
[i] 4 4 Red Send Y /N
4 . 19 13 Tar: Calices Y v N
TR 86 Red Sard wi Celiche Y /N
&5 200 203 Red & Tan Sazd Yy /N
00 kA 40 Reid & Blue Clay Y YN
- 330 390 60 Red & Blue Silisione wi Graved Stringers Y N g 10.00
‘-; 390 4 4n Red Sandstone w! Siltsionz & Gravel ' N 10.00
% 430 480 50 Red & Blue Siltstoge w! Gavel /Y N 10.00
‘éf 440 610 130 Ree Siltstone & Gray Clay wi Ciravel VY NI 1000
. 010 650 30 Red, Blee & Gray Clay Y VN .
1 = it = =
< 6% | 4% .0 Red Clay Y /N 7
g 7 _ —= -
= ¥ N
A4
g ¥ N
z Y N il _
N Yy N T
Lo B
Y N
Y N
Y N
4
Y N
Y N
METHOD LSED TO ESTIMATE YIZLD OF WATER-BEARING STRATA: TOTAZ ESTIMATFD
WFLL, YIELD (gpm) )
Ceeae [Jawuer [sanee [Jotner - speciry: i S
wrLL TEST | TEST RESULTS - AITACiL A COPY OF DATA COLLECTID DURING WELL TESTING, INCLUDING DISCHARGE METHOD.
z AL START TIMZ, END TEME, AND A TABLE SHOWING DISCHARGE AND DRAWDOWN OVER THE TESTING PERIOD.
S _ = ‘ A : . = ]
| MISCSLLANEOUS INFORMATION
=3
I
a
7
™
B | PRINT NAME(S) OF DRILL RIG SUPERVISOR{S) THAT PROVIDED ONSITF SUPERVISION OF WELL CONSTRUCTION OTHER TilAN LICENSSE:
.r:

THE UNDERSIGNED HEREBY CEZRTIFISS THAT. TO THE BEST OF HIS OR HER KNOWLEDGE AND BELIEF, THE FOREGOING IS A TRUE AND
£ | CORRECT RECORD OF THF AROVE DESCRIBED HOLE AND THAT HE OR SHE WIL!, FILE THIS WELL RECORD WITH TI:E. §TATE ENGINGFR
= | AND THE PERMIT HOLDER WITHIN 20 DAYS AFTER COMPLETION OF W3LL DRILLING:

5 “/ Hryee Walluee 0761
&
SIGNATURE OF DRILLER ¢ PRINT SIGNTRE NAME DATZ
FOR OSF INTERNAL USE WR-20 WELL RECORD & LUG tVersige 06:30:201T3
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WELL TAG I N OS2 VILE NS

Baker Ranch

é C-4209-PODI
=
2| WELL JWNZRNaMES) TN P TIONAL

TESCRIPTION XELATNG W LOCANCN £7 STREET ADDRESS AND TLALON LANDMARKS - PLSS (SECTIOM. TVUANS AR, RANE. WHERS AVAL ARLE

S WELLOWNGR MAILINC ADCRESS Ty STAE 7
= PO Bex24 Silver City NM 88062

’ = T = >

2 " DFCRELS VTRAES SAConDs

5 CaTon 2 04 025 | * ACCURACY REGIIREDY UNE TEN 5 OF A SEG T

:‘ LICATIN LaTITUDE N A 2 N o A SECG

€| FRMans ) ] *CALUN Ret IKED WUS ¥

= | i P o— 103 43 083 w

iy

_ICENSE Y0 NALIE CF LICENSED DRIL_ER [ STV T #OLL DRILLPTS Son Py
WD1706 Bryce Wallace Elite Drillers Corporation
DRILLING STARLED DRULLING ENDED | LEPTH CF ConPLETED Wi L ir 11 SCRE BOLE JEPTERT | DEFTE WATER FRST ENCLUNTLGED (713
4:3818 51418 360 360 155
) STATHS WATER LEVEL DO MU CEL P WELL (F Ty
_ §OCCMPLETEDWELL IS 1 ARIESIAN I7OBYHOLE 7, SHALLOW (U1 NFINED) 155
%}
5’5 DRITY.DNG LU i am MDD ADDITIVES - SETFY
5 - = 9
2 | bR e METHAD O RUTARY PP ussmge | capteTowcL I ooneR - sezmwer
) — —
= Y N * J 12 - 3 o .
z DEPTH (feet bgl) BORE HOLE CASING “SET;??L AND:OR N CASING CASING WALL | stor
g | FROV TO DIAM (inelude cacl - o g CONNECTION INSIDE DIAM, THICKNESY SIZE
= F i : jociude qach casing strng, an TYPE . . she<)
5 (mches) note sections of screan} (2dd snupiing diameter) (inches) (inches) finehsg)
a ¥2 200 1 PVC Spline [ SDR 21
i 200 ;360 1 PVC Spline 6 SDR 21 032
=] '
A !
=
4
i

: n T 2 = - -

: DEPTH (foct bglj BORE HOLE PIST ANNUT.AR SEAL MATERIAL AND AMOUNT METHOD OF

TrROM TO DEAM (inches) GRAVEL PACK SIZE-RANGE BY INTERVAL {eubi: feat) PLACEMENT

0 25 11 Portland 1] 23 Slurry: Poner
25 360 11 8:16 Silica Sund 145 Pour

3, ANNULAR MATERESND,
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PEPTH (fect bal) " ESTIMATED
> . — COLOR AND TYPE OF MATTRIAL ENCOUNTERLY) - WATER VIELD FOR
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