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STATE OF NEW MEXICO Oil 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

1. OPERATOR: Solaris Water Midstream, LLC
ADDRESS: _907 Tradewinds Boulevard, Midland, TX 79701
CONTACT PARTY: Bonnic Atwater PHONE: 432-203-9020

III.  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.).

*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/l 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 nced 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.

XIII.  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: //U hil neo m TITLE: _ (- exin
Y L3 — —_—— T AL A IEAA

sionature= (A 3/\,\37\75, 2/5“ ) DATE: /; ¥ 7 5

E-MAIL ADDRESS: [l nens. i ckee @ L6tiris midelvaim. com

*

If the information required under SéCtions 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: '71/ (e / |

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




Application for Authorization to Inject

Well Name: Road Runner SWD 1

111 — Well Data {The Wellbore Dlagram Is Included as Attachment 1)

A
(1) General Well Information:
Operator: Solarls Water Midstream, LLC
Lease Name & Well Number: Roadrunner SWD #1
Well Footage: 830" FNL & 200' FEL
Locatlon:’ Sec 33, T25S8-R27E
{2) Caslng Informatlon:
| Caslng Coslig | Solog | Secksof | Estimated ‘| Malhod
Type toleSize | "o | wWelght | epth | cement | y0C | Dotemilned
Surface 24" 20" 94.0 1b/ft 500' 700 Surface Cleeulatlon
Intermediate 1 17-3/2" | 133/8" | 68.0Ib/ft 2,700' 1,600 Sutlace Circulation
Intermediate 2 12:3/4" 95/8" | 53.50Ib/it | 10,150' 2,700 Surlace Clreulation
Llner 85" 7-5/8" | 39lb/it | 13305' | 230 9,950’ (T0L) coL
(3) Tubing Information:
5-1/2" {2311) Internal Plastic Coated Tubing swedged down to 5” (181) with setting depth of
13,285’
(A) Packer Information: Lok-set or equivalent packer set at 13,285, Representative packer
detalls are Included In Attaclument 1,
B,

{4) Injection Farmation Name: Devonlan and Silurian - Fusselman formations

{2) Injection Interval: Open-hole Injection hetween 13,305’ - 14,325

(3) Drllling Purpose: New Drill for Salt Water Disposal
(1) other perforatad Intorvals: No other perforated Intervals exist,
(5) Overlylng Oll and Gas Zones :
Delaware (2,175')
Bone Springs (5,685')
Wolfcamp (8,755)

°

e © o

Atoka (11,020°)

Morrow (11,52%’)
Underlylng Oll and Gas Zones: No underlying oll and gas protucing formations
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' DISTRICT 1

25 N. French Dr., Hobbs, M 88240
Taces (818) 8938181 Fax: (m) $53-0720
DISTRICT II
811 8, t St, Arteple, NM 88210
Phoos (678) 748-1583 Fax m') 748-9720
DISTR!CT lIl
m (m) au-mn hn (m) ;Sam 2410
DISTRICT

8t. Francls Dr., Santa Fe, NM 07505
Mn (m) 4763460 Faxm (603) 476-3482

State of New Mexico

Energy, Minerals and Natural Resources Department

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

WELL LOCATION AND ACREAGE DEDICATION PLAT

Form
Revised August

C-102
1, 2011

Submit one copy to sppropriate

Distriot Office

O AMENDED REPORT

API Number Pool Code Pool Name
30-015-45099 97969 SWD; Devonian-Silurian
Property Code Property Name Well Number
321647 ROADRUNNER SWD 1
OGRID No. Operator Name Elevation
’
371643 SOLARIS WATER MIDSTREAM 3121
Surface Location
UL or lot No. | Section | Township Renge Lot Idn Feet from the | North/South line Feet from the Bast/West line County
A 33 256 S | 27 E 830 NORTH 200 EAST EDDY
Bottom Hole Location If Different From Surface
UL or lot No. | SBeotion | Township Range Lot Idn Feet from the | North/Bouth line | Feet from the Easxt/West line County
Dedicated Aores | Joint or Infill | Consolidation Code Order No.
5.50
NO ALLOWABLE VWILL BE ASSIGNED TO THIS COMPLETION UNTIL ALL INTERESTS HAVE BEEN CONSOLIDATED
OR A NON-STANDARD UNIT HAS BEEN APPROVED BY THE DIVISION
- : :397023.3
i T | | [
iy | woes) I ’ OPERATOR CERTIFICATION
| | | P || it i |
SURFACE LOCATION 3
| | ot - N 3209151 | antsatlon:eithar oums & sork
Long — W 104 156956‘ lnlm -runu'And mlmnl tnterest i the
| | W s67088.3 | 00] [[1and Sncluding the propasd dotfom hole
| | "MSPCE= £ smseers | inis tocafion pursant 16 sontrost wiih an
[ - 2 e Tty e
L —L —L ______ WW pooling erder hirelofors entered by
| | |
' 'l ll Signature Date
I | I Bonnie Atwater
l l ' Printed Name
| I | bonniec.atwater@solarismidstream.com
, | l Emaelil Address
;__________L____________I_ ______ | S 4| SURVEYOR CERTIFICATION
'r'_:'g:ﬂ::f | ] T '&:234313 I hereby cerf{fy that fhe will Location shoun
UD 83) I | | (10 83) | |on this plat was plotfed from feld noles of
l | colual surveys made by me or under my
’ l ' supsrvison ond tha! the ;ame {2 frus ond
l correct to IM ) p
| |
| | |
| I |
l I |
——————— R e
| I :
I I
| | |
[ | |
l | |
e i | :' e o ]
o 1 =
(NAD 83) | 3 1 WO Num.: 34179




SECTION 33, TOWNSHIP 25 SOUTH, RANGE 27 EAST, N.M.P.M.,

EDDY COUNTY,
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SECTION 33, TOWNSHIP 25 SOUTH, RANGE 27 EAST, N.M.P.M.,
EDDY COUNTY, NEW MEXICO.
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SECTION 33, TOWNSHIP 25 SOUTH, RANGE 27 EAST, N.M.P.M.,

EDDY COUNTY,
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Roadrunner SWD #1 — Areal of Review: 2 Miles

(Form C-108 - Item V)
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Solaris Water Midstream, LLC

1.50-mile AOR tabulation for Roadrunner SWD #1 (top of injection interval is 13,305')

(Form C-108 - Item V1)

Well Name API Well Type Operator Location Footage Location Total Depth| Penetrate Inj. Zone
Skeen 2 26 27 State #001H 30-015-41046 0 Chevron USA, Inc. D-02-265-27E 175' FNL & 400' FWL 7,786 No
|White City 21 25 27 Federal Com #005H  |30-015-42976 |0 Chevron USA, Inc. N-21-255-27E  |330' FSL & 1923' FWL 12,173 No
|White City 21 25 27 Federal Com #005H  [30-01542975 |0 Chevron USA, Inc. M-21-255-27E  |330' FSL & 990" FWL 7,451 No
Midnight Sun 2 26 27 #005H 30-01543040 |O Chevron USA, Inc. D-02-265-27E  |175' FNL & 775' FWL 13,894 No
HH CE 26 23 Federal 001 #001H 30-015-45423 |G Chevron USA, Inc. D-35-255-27E | 245' FNL & 985' FWL n/a) No
HH CE 26 23 Federal 001 #002H 30-015-45424 G Chevron USA, Inc. D-35-255-27E  |245' FNL & 1010' FWL n/a No
HH CE 26 23 Federal 001 #003H 30-015-45425 G Chevron USA, Inc. D-35-255-27€  |245' FNL & 1035' FWL n/a No
HH CE 26 23 Federal 001 #004H 30-01545426 |G Chevron USA, Inc. D-35-255-27€  |245' FNL & 1060' FWL n/a) No
C d Hills 32 State Com #005H 30-01541628 |0 Cimarex Energy Co. P-32-255-27E  |330' FSL & 330" FEL 7,480 No
Leonardo BKL Federal Com #001 30-015-22763 |G EOG Y Resources, Inc. G-28-255-27E  [1980' FNL & 1980' FEL 12,712 No
Scrabble BLE Federal #001 30-015-36341 |G EOG Y Resources, Inc. F-03-265-27E 1880" FNL & 1980' FWL n/a) No
Pre-Ongard Well #001 30-015-01146 |0 Pre-Ongard Well Operator  |A-28-255-27E  |660' FSL & 660" FEL n/a No
Pre-Ongard Well #001 30-015-23971 |0 Pre-Ongard Well Operator A-32-25S-27E  |660' FSL & 660" FEL n/a[ No

* NMOCD 0Oil and Gas Map
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Road Runner SWD #1

Owner Category

Name

Addvress '

Well Operator

Solaris Water Midstream, LLC

9811 Katy Freeway STE 700, Houston, TX 77024

Well Operator

EOG Resources, Inc.

4000 N. Big Spring, Suite 500, Midland, TX 79705

Lessee EOG A Resources, Inc. 105 S. 4th St., Artesia, NM 882102
Lessee EOG Y Resources, Inc. 105 S. 4th St., Artesia, NM 882102
Lessee OXY Y-1 Company P. 0. Box 27570, Houston, TX 772277
Lessee EOG M Resources 105 S. 4th St., Artesia, NM 882102
Lessee Chevron USA, Inc. 6301 Deauville, Midland, TX 79706
Lessee COG Operating, LLC 600 W. lllinois Ave., Midland, TX 79701
Lessee Chevron Midcontinent, LP 6301 Deauville, Midland, TX 79706
Lessee ABO Empire, LLC P. 0. Box 900, Artesia, NM 88211

Mineral Owner

David and Laverne Maley

P. 0. Box 519, Carlsbad, NM 88221

Mineral Owner

Bureau of Land Management

620 E. Greene Street, Carlsbad, NM 88220

Mineral Owner

State of New Mexico

310 Old Sante Fe Trail, Sante Fe, NM 87501

Surface Owner

David and Laverne Maley

P. O. Box 519, Carlsbad, NM 88221

Surface Owner

Bureau of Land Management

620 E. Greene Street, Carlsbad, NM 88220
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AFFIDAVIT OF PUBLICATION

Ad No.
0001276559

DOMENICI LAW FIRM, P.C.
320 GOLD AVENUE SW SUITE 1000

ALBUQUERQUE NM 87102

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:

02/08/19

s anm‘%

/ Legal Clerk

Subscribed and sworn before me this
8th of February 2019.

%ﬁf‘w 7/

State of WI, County/of Bfdwn
OTARY PUBLIC

4]

My Commission Expires

Ad#:0001276559
PO:
# of Affidavits :0.00

APPLICATION FOR
AUTHORIZATION

TO INJECT

NOTICE IS HEREBY GIVEN:
That Solaris Water Mid-
stream, LLC, 9811 Katy
Freeway, Stite 900;
Houston, TX 77024, is re-
questing that the New
Mexico Oil Conservation
Division -administratively
approve the APPLICATION
FOR AUTHORIZATION TO
INJECT as follows:
PURPOSE: The ‘intended
purpose of the injection
well is to dispose of salt
water produced from’ per-
mitted oil and gas wells.
WELL NAME ~ AND
LOCATION:Road  Runner
SWD #1, 830’ FNL & 200’
FEL, Section 33, Township
255, Range 27E, Eddy
County, New Mexico :
NAME "AND DEPTH OF
DISPOSAL ZONE:
Devonian-Silurian
(13,305'-14,325") .
EXPECTED: MAXIMUM IN-
JECTION RATE: 30,000
Bbls/day ,
EXPECTED MAXIMUM IN-
JECTION PRESSURE: 2,661
psi (surface)

Objections or requests for
hearing must be filed with
the New Mexico. Oil Corni-
servation Division within
fifteen (15). days. Any ob-
jection or request for
hearing should be mailed
to the Oil Conservation
Division, 1220 South St.
Francis Dr., Santa Fe, New
Mexico, 87505. Additional
information may be ob-
tained by contacting
Whitney McKee (Solaris-
Regulatory Technician) at
432-203-9020.

Pub: Feb. 8, 2019

Legal ad #1276559

o ‘\
Or w SCO\\\\\\
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Pete V. Domenici, Jr. DOMENICI LAW FIRM, P.C.
pdomenici@@domenicilaw.com ATTORNEYS AT LAW Lorraine Hollingsworth
2 3 . Ihollingsworth@domenicilaw.com
Reed Easterwood 320 Gold Avenue SW
reasterwood@domenicilaw.com Suite #1000 Jeanne Cameron Washbi
Albuquerque, New Mexico 87102 jwashbum(@domenicilaw.com

(505) 883-6250 Telephone
(505) 884-3424 Facsimile

April 8,2019
HAND DELIVERED
Phillip Goetze
Oil Conservation Division
1220 South St. Francis Drive
Santa Fe, NM 87505

RE: Solaris Water Midstream, LLC
Roadrunner SWD #1 — additional information for the record

Dear Mr. Goetze:

Enclosed please find the following information to be added to the record for the Solaris
Roadrunner SWD #1 well:

1. FSP Analysis from FTI Platt Sparks
2. Reservoir Engineering Study by Paul James Taylor

3. Affidavit of Stephen M. Martinez

Thank you for your assistance in this matter.

Sincerely,

Lorraine Hollingsworth

Cc: Drew Dixon via email



AFIIDAVIT OF STEPHEN M. MARTINEZ

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

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

2 I 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. . TamaPetroleum Engineer with over 25 years of oil and gas experience, 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. T hold a
Bachelor of Science in Petroleum Engineering from Texas Tech University (1993).

4, I am familiar with the Solaris Water Midstream Application, filed in this matter,
for the Roadrunner SWD #1 well. 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.

3. I am familiar with the casing and tubing design proposed by Solaris as set forth in
Section I11LA(2), (3) and (4) of the Application and the wellbore diagram included as Attachment
A to the Application.

6. Section II1.A(2) includes a description of the casing information, including hole
size, casing size, casing weight, setting depth, and other relevant information.

2. As set forth in Section 111.A(2), Solaris proposcs 5 %4 (23#) Internal Plastic
Coated Tubing swaged down to 5” (18#) with a setting depth of 13 ;285 feet. A lok-set or
equivalent packer will be sct at 13,285 feet and representative packer details are included in

Attachment 1 to the Application.




8. I have also reviewed the proposed operations set forth in Section V1I 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.

o, Based on my knowledge and experience, it is my opinion that the casing and
tubing proposed will be safe and adequate 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 of a
casing 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 through
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

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

st
SUBSCRIBED AND SWORN to before me this /' day of April, 2019 by

:ft 2.0 hm“ {\L.. (-ﬂ(;[—ﬂ— ey .
‘ o . f\,ﬁk i
o~ 5 1 T
’].:){‘;’Y\,EY\A.Q (J\ LU Xy ny

Notary Public

My commission expires: [ i, ¢ 7 |

Notary [D 318441-3 :
Commission Exp, 01-26-2021 ¢




i F T | APR 08 2019 PHO1152
PLATT SPARKS

Texas Registered Engineering Firm No F - 1638
April 5,2019

RE:  FSP Analysis
Solaris Water Midstream. LLC (Roadrunner SWD)
Eddy County, New Mexico

FSP Analysis

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

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

I have reviewed the geology, seismic activity, injection history and future proposed injection in the
Subject Area and | would conclude that the Proposed Roadrunner SWD well does not pose a risk of
increasing seismicity in the area. The primary risk reduction factor is that the faults are not optimally
oriented to slip, and significant pressure increases would be necessary to initiate slip on the faults

analyzed.

Fault slip potential (FSP) was analyzed in the area of review shown on Exhibit No. 1. The analysis
integrates the proposed well location as well as any existing injection wells in order to fully assess the
pressure implications of injection in the area and the potential for slip along existing faults. There are

no historical USGS earthquake locations within the review area. (see Exhibit No. 1)

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

in the Permian Basin.

Exhibit No. 3 shows the location of existing wells and locations of the Proposed SWD well relative to

the faults documented in this area. The faults are sourced from the Texas Bureau of Economic Geology

925-A Capital of Texas Highway, South | Austin, TX 78746
512.327.6930 telephone | 512.327.7069 fax | ftiplattsparks.com
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and these are also the fault traces shown in the referenced Snee/Zoback paper (Figure 3 in the paper)
and shown as Exhibit No. 4 in my report. The Snee/Zoback paper only considers fault orientation
relative to the stress orientation in determination of fault slip potential. Based on their limited analysis

of the area they concluded the faults have low slip potential based on orientation/azimuth.

My analysis further incorporates the injection history and future injection projections and the injection
reservoir characteristics to fully assess the potential for slip along these faults. Existing wells were
incorporated into the analysis using their injection volume histories and holding them constant into the
future at their last reported monthly injection volume. The Subject well was modelled at 30,000
bbls/day and held constant for the life of the analysis (+25 years). Recently permitted wells, with no
injection history, were all modelled at 30,000 bbls/day and held constant for the life of the analysis
(+25 years).

(Only wells within the 10 km radius are used in the model)

The wells in the model: (Exhibit No. 3 and Exhibit No. 1)
RR — Roadrunner SWD
1 -30015330940000
3-30015414020000
4 —30015418060000
5-30015423560000
6 -30015438920000
9-30015430290000
10 —-30015453550000
11 —=30015454350000
12 -30015454580000
13 -30015453560000
14 - 30015442020000

Exhibit No. 5 illustrates the geomechanical properties of the fault segments in the area of review. It
should be noted that the FSP software only calculates a single pressure change along a fault (at the fault

mid-point) so it is critical that faults are broken into multiple segments to get a true evaluation of the

mF T |

PLATT SPARKS
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pressure increases associated with injection. Exhibit No. 5 also shows the direction of max hor. stress
as denoted by the grey arrows outside the circle on the stereonet in the lower right portion of this exhibit.
Faults that align parallel or closer to this orientation will have the highest potential for slip or lowest

AP to slip. Faults 1-7 have very low potential for slip.

Exhibit No. 6 shows that the input stress and fault values were varied by +/-10% to allow for
uncertainty in the input parameters. Even considering the variability of the inputs the model results
show low probability for slip on the faults in the area of review. An increase of 2,600 psi still only

results in a 10% probability of fault slip.

Exhibit No. 7 takes a closer look at fault 1. The sensitivity analysis is highlighted in the lower right
portion of this exhibit and shows that without any variability of inputs the AP needed to slip is 4.750
psi along this fault. A 10% change in the azimuth of the fault could lower AP needed to slip to 2.900

psi. The analysis is essentially the same for segments F1-F7.

Exhibit No. 8 illustrates the AP pressure in a “heat map” and shows AP pressure increases at the

faults as of 1/1/2020. This map indicates AP pressure increases of 101 psi at F5 and 306 psi at 6.

Exhibit No. 9 illustrates the AP pressure in a “heat map” and shows AP pressure increases at the faults

as of 1/1/2025. This map indicates AP pressure increases of 637 psi at 'S and 623 psi at F6.

Exhibit No. 10 illustrates the AP pressure in a “heat map” and shows AP pressure increases at the faults
as of 1/1/2030. This map indicates AP pressure increases of 929 psi at F5 and 1,086 psi at F6. Note

that these pressures are still well below the pressures that could initiate fault slip, which takes +2.900

psi.

Exhibit No. 11 illustrates the AP pressure in a “heat map” and shows AP pressure increases at the faults
as of 1/1/2035. This map indicates AP pressure increases of 1,144 psi at F5 and 1,287 psi at F6. Note

that these pressures are still well below the pressures that could initiate fault slip, which takes +2,900

psi.

mF T |
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Exhibit No. 12 illustrates the AP pressure in a “heat map” and shows AP pressure increases at the faults
as of 1/1/2040. This map indicates AP pressure increases of 1.321 psi at F5 and 1,456 psi at F6. Note

that these pressures are still well below the pressures that could initiate fault slip, which takes +2,900

psi.

Exhibit No. 13 illustrates the AP pressure in a “heat map™ and shows AP pressure increases at the faults
as of 1/1/2045. This map indicates AP pressure increases of 1,475 psi at F5 and 1,604 psi at F6. Note

that these pressures are still well below the pressures that could initiate fault slip, which takes +2,900

psi.

The pressure analysis over time shows that pressure is expected to increase along the faults however
pressures remain below critical levels. The table below shows the AP pressure increases needed to

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

Fault Segment | AP to slip (fixed inputs) | AP to slip (10% varied inputs) | AP at 2045
F1 4,757 2,900 159
F2 4,757 2,900 476
F3 4,757 2,900 1,000
F4 4,757 2,900 1,367
F5 4,757 2,900 1,475
F6 4,757 2,900 1,604
F7 4,757 2,900 706

This analysis demonstrates that there is a low likelihood of injection induced seismicity in the Subject

Area.

Conclusion

The faults and fault trends in the area of review are not optimally oriented to slip. The orientation of
the faults requires significant pressure changes (AP +4.750 psi) based on the fixed input parameters
and the AP increase at the faults only reaches 1,604 psi by 2045. This model assumes constant injection
rates over the next +25 years which is not a typical scenario as SWD wells tend to decrease injection
volumes over time as the well ages and disposal demand decreases in the area. If injection volumes

are lower over time than the model represents, then the risk for fault slip is lowered also.

mF T |
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In the event seismicity should occur in the future, the wells closest to the faults (proposed and existing)
should be the wells considered for modification or reduction of injection rates. At this time there is no

evidence to support rate reduction for any of the existing or proposed wells.

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

todd.reynolds@ftiplattsparks.com.
Regards,

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

et LA

odd wW Réynolds

FTI Platt Sparks
512.327.6930 office

mF T |
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Roadrunner SWD #1 Application

To: The State of New Mexico Qil Conservation Division
From: Solaris Water Midstream LLC

Reservoir Engineering Summary

By Paul James Taylor

Paul James Taylor
Registered Petroleum Engineer*
Energy Economist

April 2019




Purpose: To study the injection performance of the Roadrunner SWD #1
well and evaluate reservoir behavior away from the well as a result of
injected disposal water.

Methodology: Construct a variety of simulation models and run different
scenarios that show what happens in the reservoir.

Reseroir Model Assumptions:

Depth: ~13,305 ft Water Density: 1.15 g/cc

Gross height: 1020 ft Zone: Devonian / Silurian-Fusselman

Net to gross: 50% Initial Pressure Gradient: 0.46 psi / ft

Porosity: 4% Rock Compressibility: 3e-6 vol/vol/psi
Permeability: 20 md Area: 30 x 30 miles

Temperature: 300 deg F Detailed Grid: 10 x 10 miles

Salinity of water: 200,000 mg/L TDS  Detailed Cells: 160 x 160 (330 ft on a side)

Roadrunner SWD #1 Application (Solaris) Reservoir Engineering Summary by Paul Taylor (April 2019)



Well location and model configuration showing 30 x 30 mile area (blue)
and 10 x 10 mile detailed grid area (yellow).
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Scenario 1: Use structure per the
map to the right (source: Jim
Brannigan) and inject at
proposed 30,000 BWPD, 2661 psi

well head pressure for 20 years, - .

then shut in for 5 years, e T] - IR e
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Scenario 1: Initial pressures
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Scenario 1: Pressures after 2 years
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Scenario 1: Pressures after 10 years
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Scenario 1: Pressures after 20 years
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Scenario 1: Pressures after 21 years
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Scenario 1: Bottom hole pressures (psi, Y axis) over the 20 year injection period and 5
year shut in period
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Scenario 1 Summary: The well injects 30,000 BWPD for 20 years without problem and
the observation wells do not see much affect. After 20 years, the area returns to near
initial conditions quickly. Also the structure is fairly flat so including it only serves to
unnecessarily complicate the pressure map.
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Scenario 2: Make the structure flat and place 2-5 identical wells inside the 10 mile x
10 mile grid as far away from each other as possible and analyze the injection
interference. Volume displacement after 20 years are shown below.
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Scenario 2: Make the structure flat and place 2-5 identical wells inside the 10 mile x
10 mile grid as far away from each other as possible and analyze the injection
interference. Reservoir pressures after 20 years are shown below.




Scenario 2: Injection well rates (BWPD, Y axis) over 20 year injection period for the 1

to 5 weII cases. Well is controlled Wlth a maX|mum WHP of 2661 psi.
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Scenarlo 2 Summarv Wlth the given WHP restriction, wells can mterfere with each

other even though they are 4-5 miles apart. The amount of interference varies but

cumulative injection per well can drop by as much as 27% when 5 wells compete in
this scenario.
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Scenario 3: Similar to scenario 2 but two wells only that vary 1, 2, and 3 miles
apart. Volume displacement after 20 years are shown below.
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Scenario 3: Similar to scenario 2 but two wells only that vary 1, 2, and 3 miles
apart. Reservoir pressures after 20 years are shown below.
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Scenario 3: Injection well rates (BWPD, Y axis) over 20 year injection period for 2
wells, 1, 2, and 3 miles apart. Well is controlled with a maximum WHP of 2661 psi.
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Scenario 3 Summary: Spacing between injectors also matters, with as much as a 7%
reduction in cumulative injection in the 1 mile distance case.
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Overall Conclusions:

The simulation shown here illustrates how one well by itself injects with no
problem and the resulting increase in pressure dissipates quickly. It also shows
wells can compete with each other in a variety of scenarios in varying degrees,
all of which are not too severe.

Note the reservoir description used in this study is very idealized and in reality
is much more complicated by fractures and faults. So the behavior of any given
well and it’s nearby competitors will be affected by variable fracturing and local
geology that is difficult to predict.

Restricting the well head injection pressure essentially regulates the
competition, but new wells drilled far away from existing injectors are less likely
to experience interference. Wells drilled close to each other may also not
experience much interference depending on unknown connectivity and how
much the overall nearby reservoir is utilized over time. Offset analogs
(appendix, from Todd Reynolds) suggest 30,000 BWPD injection is optimistic.
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Appendix: Offset analog injection performance
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Application No. pMAM1819258846
Case No. 20405

Road Runner SWD No. 1

Solaris Water Midstream, LLLC

Portion of Original Application Retained Following
Amended Surface Location

(including original notification)
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ABOVE THIS LINE FOR DIVISION USE ONLY

NEW MEXICO OIL CONSERVATION DIVISION
- Engineering Bureau -
1220 South St. Frandis 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 [N SANTA FE
Appllcation Acronyms:

[NSL-Non-Standard Location] [NSP-Non-Standard Proration Unit] [SD-Simuitaneous Dedlication]
[DHC-Downhole Commingling] [CTB-Lease Commingling] [PLC-Poollease Commingling]
[PC-Pool Commingling] [OLS - Off-Lease Storage] [OLM-Off-Lease Measurement]
[WFX-Waterflood Expansion] [PMX-Pressure Maintenance Expansion]
[SWD-Salt Water Disposal] [IPldnjection Pressure Increase]
[EOR-Qualified Enhanced Oll Recovery Certification] [PPR-Positive Production Response]

m TYPE OF APPLICATION - Check Those Which Apply for [A] Sa D)
[A]  Location - Spacing Unit - Simultaneous Dedication _ . :
O NsL [J Nsp [J sD SOLernX affcrt widetoua,
S>/¢e 3
Check One Only for [B] or [C]
[B] Commingling - Storage - Measurement

Opuc [Dcts Orec OJee Oows 0o “oddie,,

s =z
[C] Injection - Dis - Pressure Increase - Enhanced Oil Recovery L"")#“y

WFX PMX SwD [ 1 [J EOR [] PPR

B o /'S\'
[D]  Other: Specify 750 ;;
[2] NOTIFICATION REQUIRED TO: - Check Those Which Apply, or Does Not Apply 7z
[A] [ Working, Royalty or Overriding Royalty Interest Owners be. O ’ b
Ctrien 4 .
[B] Offset Operators, Leaseholders or Surface Owner
S-’ Ll(r't .,
[c] [ Application is One Which Requires Published Legal Notice
D] [J Notification and/or Concurrent Approval by BLM or SLO 77765

U.S. Bureau of Land Management - Commissioner of Public Lands, State Land Office
For all of the above, Proof of Notification or Publication is Attached, and/or,

&l

[E]
[F] [ Waivers are Attached

[31 SUBMIT ACCURATE AND COMPLETE INFORMATION REQUIRED TO PROCESS THE TYPE
OF APPLICATION INDICATED ABOVE.

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

Note: Statement must be c! d individual with managerial and/or supervisory capacity.
J. Daniel Arthur, P.E., SPEC Consulting Engineer - ALL Consulting 07/17/2018

Print or Type Name Signfiture Title Date

darthur@all-llc.com
e-mail Address




STATE OF NEW MEXICO Oil 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

1. OPERATOR: _Solaris Water Midstream, LLC
ADDRESS: 9811 Kaly Freeway, Suite 900, Houston, TX 77024
CONTACT PARTY: _Bonnie Atwater PHONE: _432-203-9020

III. 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.

1V.  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.

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.

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/l 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.

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

XIII.  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: Kw\v\ \leleh mitLe: Lenad W\amjl er

SIGNATURE: [4@(—7’ g F . DATE: __ 7 / 3 / 20/ D

E-MAIL ADDRESS: 5“ Koty . WelM @@ Solaris midstream: comn

* If the information required under Sections VI, VIII, X, artd 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

111. 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 cach well.

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

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

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

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

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

Where an application is subject to administrative approval, a proof of publication must be submitted. Such proof shall consist of a
copy of the legal advertisement which was published in the county in which the well is located. The contents of such advertisement
must include:

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

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

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

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

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

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




Retrievable Packer Systems

A-3 and AL-2 LOK-SET Retrievable
Casing Packers

Product Family No. H64630 and H64628

APPLICATION

The A-3™ LOK-SET™ packer combines advantages of a retrievable packer with
the features of a permanent packer. An ability to lock down tubing forces makes
the A-3 suitable for a broad range of applications, including production, injection,
z0n8 isolation, and remedial operations. The AL-2™ LOK-SET packer is similar to
the A-3, and has a larger bore.

Advantages

= Holds pressure from above and below, without relying on set-down
weight, tubing tension, or hydraulic hold down

u Provides tubing anchoring with tension applied, suitable for pumping
wells or injection, controlling tubing forces related to change
fluid temperatures

u Opposed, non-transferring, dovetail slips prevent packer movement
associated with changing differential pressures, while allowing the
fanding of the tubing in tension, neutral or compression

u Right-hand tubing rotation controls setting and releasing

® Packing element compression locks in by ratcheting action of lock
segments, which restricts rotation to one direction

Accessories

To provide a simple and reliable injection system for retrieving an injection string
without having to unseat the packer:

L-10 or L-316 on-off sealing connectors, Product Family Nos. H68420 and
H68422. Baker Hughes blanking plug can be used in the seating nipple profile of
the on-off sealing connector to provide a means of plugging the lower zone while
the tubing is being pulled.

g

A-3 LOK-SET
Retrievable Casing Packer
Product Family No. H64630

57




Retrievable Packer Systems

SPECIFICATION GUIDES
A-3™ LOK-SET Retrievable Casing Packer, Product Family No. H64630
Casing Packer
Max
o0 Welght » - Hom1D fage
in. mm ot In. mm In mm
] 101.6 95-129 R 1.500 3.1 3244 824
411 1443 21.6-236 0A2 1.500 81 3.244 824
] 101.6 95 A4 1.500 3.1 3423 1124
188 41A4 3423 1124
- - 135-17.7 418 140 o 3578 %09
116-135 4342 - sl 3786 %2
9.5-105 4304 ) 3788 %2
15-18 48 4.140 1052
5 1270 yes ey 1 s 4265 1083
% 330 4.265 1083
0-23 4502 4515 1147
5112 139.7 15520 o] 1978 50.2 165 1183
13-155 458 47% 1218
2% 458 4.79% 1218
8 1524 20-23 450 1978 502 5078 1290
15-18 450 571 1313
] 45€ 5.421 137.7
) 45 150 Ra 5499 129.7
6538 1683 24 47A2 2441 620 5671 144.0
17-24 450 1976 50.2 5796 1472
17-20 47A4 2441 620 5821 1480
38 47A2 5671 1440
32-35 47A4 5827 1480
7 177.8 26-29 4782 2441 620 5983 1520
23-% 4784 6.093 1518
17-20 47C2 6.281 1595
3.7-39 4ICA 6.468 164.3
7-508 1997 24-29.7 4702 2441 620 6,687 169.9
20-24 4704 6.827 1734
4449 4902 7300 166.1
8-5/8 219.1 3240 40A4 3500 889 7.548 191.7
20-28 428 7.1% 19,0
a7-535 51A2 8234 209.1
948 2445 4047 51A4 3500 €39 8.452 2147
23-% 518 8603 2186
AL-2" Large Bore LOX-SET Ratrlevable Casing Packer Product Family No. H64628
Packer
Welght » e Nom 1D Max Gage Ring 0D m":::mmgfw
In. mm IRt In. mm In. mm In mm
20 45A2x2-338 4562 115.9 4592 1166
5112 139.7 155-17 | 45M4x2-38 | 2375 60.3 1656 1183 4750 120.7
13 458x2-38 479 1218 I 1245
6 152.4 % 458%2-38 2.375 0.3 47% 1218 4902 1245

o Yhen Smw a m?l fora (851”0 "ﬁbm common (o bwo l'lE,'gm Iﬂlves (33"19 00} ohoase "”md(a size showm for the L@"a of the tvo "Isb"‘
g
ranges. Exﬂﬂw& for 7-in. "i /‘-8"""} 00 26 1o/t Cas"“g mmﬂ size 4784. Under cerain clrcumstances the other pad(et S22 ma, wl'uﬂ such
ly g

Repalr kits, Including such items as pecking elements, seal rings, ele., are available for redressing Baker Relrigvabl P Hughes
representatize. Use only Baker Hughes repalr parts. N R e
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Attachment 2

Area of Review Well Map, Lease Map, and Well Details
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One Mile AOR Tabulation for Road Runner SWD #1 (Top of Injection Interval: 13,305')

Well Name AP |Well Typel Operator SpudDate | Location (Sec,Tn.,Rng) | Footage Location [Total Depth PI;;"'::?
LEONARDO BKL FEDERAL COM #001 30-015-22763 G EOG Y RESOURCES, INC. 1/17/1979 G-28-255-27E 1980 FNL 1980 FEL 12712 No
WHITE CITY 21 25 27 FEDERAL COM #005H | 30-015-42975 [e] CHEVRON U S AINC 5/19/2015 Sec 21 T25S R27E Mer NMP 330 FSL 990 FWL 7451 No
WHITE CITY 21 25 27 FEDERAL COM #006H | 30-015-42976 [*] CHEVRON U S A INC 4/23/2015 Sec 21 T2SS R27E Mer NMP 330 FSL 1923 FWL 12276 No
Snowden-Federal 30-015-01146 [¢] Chambers & Kennedy & J.M.C. Ritchie 10/15/1958 Sec 26 T25S R27E 660 FNL 660 FEL 2318 No
M.T.S. State 30-015-23971 (o] Dinero Operating Company 11/28/1981  |Sec 32 T25S R27E 660 FNL 660 FEL 293 No

No wells within the 1-mile AOR penetrate the injection interval.




Attachment 3

Source Water Analyses
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2708 West County Road, Hobbs NM 88240
Phone (375) 392-5556 Fax (575) 392-7307

Analyzad For Bl Hiwscs

Company . Well Name

i

BD e Neéw Mexico
) 5@ (-265-27
Sample Source Swab Sample Sample # 1
Formation Depth
Spacific Gravity 1.170 SG@60°F 1172
oH 6.30 Sulfides Absent
Tempersture (*F) 70 Reducing Agents
Cations
Sodivm (Calc) inMgL  TT.e82 inPPM 66,620
Celcium in Mg/LL 4,000 in PPM 3413
Magnesium in Mg/L 1,200 In PPM 1,024
Sotsadfe fron (FE2) in Mg/L 10.0 in PPM 9
Anions
Chiorides inMg/L 130,000 in PPM 110,022
Suifates in Mg/L 250 in PPM 213
Blcarbonales In Mg/L 127 in PPM 108
Tolal Hardness (as CaC03) inMgh. 15,000 nPPM 42,799
Total Dissolved Sollds (Calc) inMg/L 213,549 inPPM 182,200
Equivatent NaCl Conoentration inMg/L. 182,868 inPPM 156,031
Scaling Tendencies

*Calclum Carbonate Index 507,520

Bobyw 500,000 Remote / 500,000 - 1,000,000 Possbie / Abave 1,000,000 Frobable
*Calcium Suifste (Gyp) Index 1,000,000
Belbow 500,000 Remote / 500,000 - 10,000.00 Possidie / Above 10,000,000 Probable

-«Thig Cakulation Is only en approximation and ls only vaiki bsfors trestment of @ weil or saveyal weaks after
troatment.

Remarks  RW=.048@70F

Report # 3188




/Sone gpw “g
Water Analysis Report by Baker Petrolite

Sec 22, T2S:5,RLEE

North Permisn Basin Reglon
P.O. Bax 740

Sundown, TX 793720740
(608) 228-8121

Lab Team Leadas - Shella Hemandaz
(432) 495-7240

Company: Sales ROT: 335141
Reglon: PERMIAN BASIN Account Manager: TONY HERNANDEZ (576) 910-7135
Area: ARTESIA, NM Sample #: §34665
Lease/Platform:  PINOCHLE 'BPN' STATE COM Analysis ID #: 106765
Enlity (orwell#). 2H Analysis Cost: $90.00
Formation: UNKNOWN
Sample Polnl:  WELLHEAD
Summary Analysis of Sample 534885 @75 F
Ssmpling Date: 03111 | Anlons mg/) med/l | cotons mgh meqA
Analysis Date; OV | chloride: 109618,0 3094.92| Sodium: 702767 3058,82
Analyst: SANDRA GOMEZ | gjcarhonate; 2135.0 34.99 | Megnesium: 1950 18.04
Carbonate: 0.0 0.| calclum: 844.0 42.42
TOU (ol or Do 1D g it 741.0 15.55| Swontlum: 220.0 802
Denslity (g/cm3, tonna/m3): 1413
Ant o St 1 Phosphale: Bardum: 08 0.01
bon : Borate; lron: 85 0.23
Siicale: Polasstum: 869.0 2222
Alominum:
Casbon Dioxide: 030PPM 1 Hydrogen Sulide: 0PPM | Chomium:
i pH at me of sampling: 7 Kapp:
Commanty: Load:
pital lime of analysls: Manganese: 0.100 0.
pH usod In Calculation: 7| Nickel:
e = |
Conditions Values Calculated at the Glven Condltions » Amounts of Scale In Ib/1000 bbl
Gauge Calclte Gypaum Anhydrite Celestite Barite CO,
[Temp o 055, CaC0y CaSO42H, 0 Caso, 8180, BasoO, Press
¥ psl |Index Amount| Index Amounl | Index Amount{ Index Amoumt| Indox Amount ps!
80 | 0 108 18852 -1.20 0.00 -1.18 0.00 0.1 0.00 0.68 0.20 172
00| 0 110 20605 -1.29 0.00 1.20 000 . -0.15 0.00 0,35 0.20 236
120 0 192 22497 4.38 0.00 -1.18 000 | -047 0.00 0.16 0.00 317
140 0 | 113 24347 142 0.00 418 000 -0.18 0.00 0.00 000 421

Nots 1: When 83sassing (e severy of the scala problem, both the saturation kndex (81) and smount of scals mual be'considered.
Nole 22 Pracipiiation of esch scale la considored sopacataly, Tolal scala will ba f639 than the sum of tha amounta of the five scales.
Hots 3 The reported COZ pressixe s mctualy (he cakutaled CO2 fugacty, I Is usually ndavly the samo 83 tha COZ paral pressure.




Attachment 4

Injection Formation Water Analyses




\p8 100 03005

9€eT 59 oTTot £ o um L] 20550 13 %0 o TIOT L OCOOXGL/A/C NVINOAJD WN AGQ] 0T T G BOYOOCTOOE  TOOM T LINM WOJ S¥D NNId ALD UMM
o st 0OTITT ootcoz £ 00O¥IGI/YI/TC NVINOAXG WN A0C1 I W < 008 NN
ti!,ﬁ;ziﬁﬂiglg!.iﬂiig!!ﬁlffg_..-J.x-t.i.l.iul..!l i -i;..la!s.al.ai-l.i l. ....!-’




Attachment 5

Water Well Map
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Induced Seismicity Assessment Letter




ALEONSULTING

GOVERNMENT RELATIONS + ENERGY -+ PLANNING - TECHNOLOGY
ENGINEERING - ENVIRONMENTAL

July 2,2018

M. Phillip Goetze, P.G.

NM EMNRD - Oil Conservation Division
1220 South St. Francis Drive

Santa Fe, NM 87505

Subject: Induced Seismicity Potential Statement for the Road Runner SWD #1

Dear Mr. Goetze,

This letter provides information regarding the seismic potential associated with injection
operations associated with Solaris Water Midstream, LLC’s (Solaris), proposed Road Runner
SWD #1, hereinafter referred to as the “Subject Well”.

As outlined herein, based on my experience as an expert on the issue of induced seismicity, it is
my opinion that the potential for the proposed mJecllon well to cause injection-induced seusnucnty
is expected to be minimal, at best. This conclusion is based on (1) the lack of historic seismic
activity and faulting in the area, (2) the low fault slip potential (FSP) of Precambrian faults in the
area, (3) the presence of confining layers, and (4) the overall vertical distance between the
proposed injection zone and basement rock.

The Subject Well, is located 902’ FSL & 2,404 FEL of Section 28, in T25-S and R27-E of Eddy
County, New Mexico. Historically, the Eddy County area has experienced very limited recorded
seismic activity (per the U.S. Geological Survey [USGS] earthquake catalog database). There
have been two known seismic events located within a 25-mile radius of the proposed subject well.
The closest recorded seismic event was a M3.9 that occurred on April 11, 1974, and was located
appnoxnmately 15.1 miles north of the subject well (See Exhibit 1). The second closest recorded
seismic event was a M3.1 that occurred on March 18, 2012, and was located approximately 21.8
miles northeast of the Subject Well. The closest Class 11D well injecting into the same formations
(Devonian-Silurian) of the Subject Well is approximately 2.63 miles to the southeast (See Exhibit

).

Solaris does not own either 2D or 3D seismic reflection data in the area of the Subject Well. Fault
data from USGS indicates that the closest known fault is approximately 10.85 miles northwest of
the Subject Well and a second small inferred fault segment is approximately 11.82 miles to the
northeast (See Exhibit 1).

In a recent paper written by Snee and Zoback (2018) entitled “State of Stress in the Permian Basin,
Texas and New Mexico: Implications for Induced Seismicity,”, the authors found that large groups
of mostly north-south striking Precambrian basement faults, predominantly located along the




Induced Seismicity Potential Statement for the Road Runner SWD #1
July 2,2018

Central Basin Platform, the western Delaware Basin, and large parts of the Northwest Shelf (which
includes Eddy and Lea counties, New Mexico) have low FSP at the modeled fluid-pressure
perturbation. The map in Exhibit 2 depicts the low probability risk of FSP for the Delaware Basin
and Northwest Shelf areas (Snee and Zoback 2018).

Geologic analysis indicates that the proposed Devonian-Silurian injection zone is overlain by
approximately 200 to 400 feet of Woodford Shale, which is the upper confining zone and will
serve as a barrier for upward injection fluid migration. Additionally, the Simpson Group that lies
directly below the Montoya Formation will act as a lower confining zone to prohibit fluids from
migrating downward into the underlying Ellenberger Formation and Precambrian basement rock.
See the stratigraphic column for the Delaware Basin included in Exhibit 3.

In the Eddy and Lea Counties area of New Mexico, the Simpson Group is comprised of a series of
Middle to Upper Ordovician carbonates, several sandstones, and sandy shales that range from
approximately 350 to 650 feet thick (Jones 2008). This group of rocks is capped by the limestones
of the Bromide Formation, which is approximately 200 feet thick in this area (Jones 2008). The
closest deep well drilled into the Precambrian basement was completed by the Skelly Oil Company
in 1975. This well is located in Section 17, Range 36E, Township 25S of Lea County (API No.30-
025-25046) and encountered 602 feet of Ellenburger Formation before reaching the top of the
Precambrian granite at a depth of 18,920 feet. Based on the estimated thickness of the Simpson
Group and Ellenburger Formation in this area, the Precambrian basement should be approximately
1,000 to 1,200 feet below the bottom of the proposed injection zones in the Subject Well.

Conclusion

As an expert on the issue of induced seismicity, it is my opinion that the potential for the
proposed injection well to cause injection-induced seismicity is expected to be minimal, at best.
This conclusion is based on (1) the lack of historic seismic activity and faulting in the area, (2)
the low FSP of Precambrian faults in the area, (3) the presence of confining layers, and (4) the
overall vertical distance between the proposed injection zone and basement rock.

Sincerely,
ALL Consulting

M

J. Daniel Arthur, P.E., SPEC
President and Chief Engineer

Enclosures
References
Exhibits

Page 2
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Exhibit 1. Map Showing the Distances from Known and Inferred Faults,

Seismic Event, and Closest Deep Injection Well
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Exhibit 2. Results of the Snee and Zoback (2018) Probabilistic FSP Analysis Across
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Exhibit 3. Delaware Basin Stratigraphic Chart (Ball 1995)




Attachment 7

Public Notice Affidavit and Notice of Application Confirmations




CURRENT-ARGUS

AFFIDAVIT OF PUBLICATION

Ad No.
0001252814

ALL CONSULTING
1718 SOUTH CHEYENNE AVE

TULSA OK 74119

|, 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
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:

06/28/18

fons Yl

Legal Clerk

Subscribed and sworn before me this
- 28th of June 2018.

oJaua Meralochs

State of WI, County of Brown
NOTARY PUBLIC

(. 6. 70U

My Cofnmission Expires

d#:0001252814
0:0001252814
of Affidavits :0.00

APPLICATION FOR AUTHORIZATION
' TO INJECT

NOTICE IS HEREBY GIVEN: That Solaris Water

Midstream, LLC, 9811 Katy Freeway, Suite 900,

Houston, TX 77024 is requestlng that the New

Mexico 0|I Conservat:on Division administra-

tively approve the APPLICATION FOR AUTHORI-

ZATION TO INJECT as follows:

PURPOSE: The intended purpose of the injec-

tion well is to dispose of salt water produced

from permitted oil and gas wells.

WELL NAME AND LOCATION Maley Road Run-

ner SWD #1

SW Y SE Y, Section 28, Townshlp 258,

Range 27E ‘

902’ FSL & 2,404' FEL |

Eddy County, NM

NAME AND DEPTH OF DISPOSAL ZONE:

Devonian-Silurian (13, 305 -14,400")

E)l;rl;gTED MAXIMUM INJECTION RATE: 30,000
s/da

EXPECTED MAXIMUM INJECTION PRESSURE:

2,661 psi (surface) *

Objectlons or requests ]for hearing must be

filed with the New Mexico Oil Conservation Di-

vision within fifteen (15)vdazs Any objection or

request for hearing should e mailed to the Oil

Conservation Division, 1220 South St. Francis

Dr., Santa Fe, New Mexnco 87505.

Addltlonal information may be obtained by con-

tacting Bonnie Atwater| (Solaris - Regulatory

Technician) at 432-203-9020.

Pub: June 28, 2018 #1252814

i
|
|
]

= RA MONDLOCH
Nota[\/ Pub\lC |
n

State of Wisconstl___j

:

1
|
|
|
\
i
i
|
|
|
|
|

|
|




Road Runner SWD # 1 Notice of Application Recipients

Entity | Address | City [state] zip Code

Landowner

David and Lavern Maley [P.0. Box 2459 [ Carlsbad [nm] 88220
OCD District

OCD District 2 [811s. First st. [ Artesia [Nm| 88210

Leasehold Operators

Amoco Production Company 1017 Stanolind Rd Hobbs NM 88240

Chalfant Properties, Inc. P.0.Box 3123 Midland TX 79702

Chesapeake Operating, Inc. P. O. Box 18496 Oklahoma City OK 73154

Chevron USA Inc. 6301 Deauville Blvd. Midland TX 79706

Cimarex Energy Company 202 S. Cheyenne Ave. Tulsa OK 74103

COG Production, LLC 600 W. lllinois Ave. Midland TX 79701

EOG Resources 5509 Champions Dr. Midland X 79706

McCabe Petroleum Corporation P.0.Box 11188 Midland X 79701

Yates Petroleum Inc. P.O. Box 1933 Roswell NM 88201




McMillan, Michael, EMNRD

i SE T S =0 - s =)
From: Nathan Alleman <nalleman@all-llc.com>
Sent: Tuesday, July 17, 2018 6:31 AM
To: McMillan, Michael, EMNRD

Subject: Solaris - Requested Applicatiortrfermation
Attachments: John Wayne 26 SWD 1 -QNMOCD Injection lication Checklist.pdf, Road Runner SWD
#1 - NMOCD Injection Application Checklist.pdf; John Wayne 26 1 - Mailin

Certifications.pdf; Road Runner SWD #1 - Mailing Certifications.pdf

Michael,

Attached are the requested mailing confirmations (green sheets) and checklists for the Road Runner SWD #1 and John
Wayne 26 SWD 1 Injection Permit Applications.

Please let me know if you need any further information for these applications.

Thank You!

Nate Alleman

Energy & Environmental Consultant
ALL Consulting

1718 South Cheyenne Avenue

Tulsa, OK 74119

Office: 918-382-7581

Cell: 918-237-0559
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Goetze, Phillie, EMNRD

From: Earl E. DeBrine <edebrine@modrall.com>

Sent: Friday, March 29, 2019 4:33 PM

To: Jones, William V, EMNRD; Goetze, Phillip, EMNRD; McMillan, Michael, EMNRD; Murphy,
Kathleen A, EMNRD

Cc: ‘pdomenici@domenicilaw.com’; ‘lhollingsworth@domenicilaw.com'; Cusimano, Frank
(IFCV)

Subject: [EXT] RE: CASE NO. 20405 / CHEVRON / Pre-Hearing Statement

Please be advised that Chevron is withdrawing its protest to Solaris Case No 20405.
--Earl

h MODRALL SPERLING

Earl E. DeBrine, Jr.

Modrall Sperling | www.modrall.com

P.O. Box 2168 | Albuquerque, NM 87103-2168

500 4" St. NW, Ste. 1000 | Albuquerque, NM 87102
D: 505.848.1810 | O: 505.848.1800 | F: 505.848.9710

From: Kathleen Allen <KATA@modrall.com>

Sent: Thursday, 28 March, 2019 5:01 PM

To: 'florene.davidson@state.nm.us' <florene.davidson@state.nm.us>

Cc: Jones, William V, EMNRD' <WilliamV.Jones@state.nm.us>; 'Phillip.Goetze @state.nm.us'
<Phillip.Goetze@state.nm.us>; 'Murphy, Kathleen A, EMNRD' <KathleenA.Murphy@state.nm.us>; Earl E. DeBrine
<edebrine@modrall.com>; Lance D. Hough <ldh@modrall.com>; Zina Crum <zinac@modrall.com>;
'pdomenici@domenicilaw.com' <pdomenici@domenicilaw.com>; 'lhollingsworth@domenicilaw.com'
<lhollingsworth@domenicilaw.com>

Subject: CASE NO. 20405 / CHEVRON / Pre-Hearing Statement

Dear Florene: Attached for filing is Chevron’s Pre-Hearing Statement in the above-referenced case.

Chevron U.S.A,, Inc.
Case No. 20405
Pre-Hearing Statement

Thank you for your assistance. Please contact me if you have any questions or trouble opening the
attachment.

Kat

h MODRALL SPERLING

Kathleen Allen
Legal Assistant to Earl E. DeBrine, Jr., Chris Killion & Nicole T. Russell
Modrall Sperling | www.modrall.com




P.O. Box 2168 | Albuquerque, NM 87103-2168
500 4" St. NW, Ste. 1000 | Albuquerque, NM 87102
0:505.848.1800 Ext. 1671 | F: 505.848.9710

This e-mail may be a confidential attorney-client communication. If you received it in error, please delete it without
forwarding it to others and notify the sender of the error.



McMillan, Michael, EMNRD

s SSSpe s S Riesnagal
From: Goetze, Phillip, EMNRD
Sent: Thursday, July 19, 2018 2:50 PM
To: McMillan, Michael, EMNRD
Subject: FW: Chevron U.S.A. Inc. Protest of Application for Authorization to Inject
Attachments: Scanned from a Xerox multifunction device.pdf

For the protest file. PRG

Phillip Goetze, PG

Engineering Bureau, Oil Conservation Division, NM EMNRD
1220 South St. Francis Drive, Santa Fe, NM 87505
Direct: 505.476.3466
E-mail: phillip.goetze@state.nm.us

From: Cusimano, Frank (IFCU) <FCusimano@chevron.com>

Sent: Thursday, July 19, 2018 2:16 PM

To: Goetze, Phillip, EMNRD <Phillip.Goetze @state.nm.us>; Jones, William V, EMNRD <WilliamV.Jones@state.nm.us>
Cc: Davidson, Florene, EMNRD <florene.davidson@state.nm.us>; Rouse, Leonor [Lynn) <Lynn.Rouse@chevron.com>;
Schwed, Martin <MSchwed@chevron.com>; Verner, Frederick C <fredverner@chevron.com>

Subject: Chevron U.S.A. Inc. Protest of Application for Authorization to Inject

Ladies and Gentlemen:

Chevron U.S.A. Inc. (Chevron) hereby protests the Application for Authorization to Inject signed July 3, 2018 by Solaris
Water Midstream, LLC for the Road Runner SWD 1 well in Section 28, T25S, R27E, Eddy County, NM. Chevron received
notice of this application on July 9, 2018 (copy attached). The basis of Chevron's protest includes, but is not limited to,
the proximity of the injection site to a mapped fault.

Please let me know if you have any questions. My contact information appears below.

Regards,

Frank Cusimano, IlI
Frank Cusimano, Il

Senior Counsel — Mid-Continent Business Unit
FCusimano@chevron.com

Chevron North America Exploration and Production Company
(a Chevron U.S.A. Inc. division)

1400 Smith, Room 6084, Houston, TX 77002

Tel 713 372 9034

Mobile 281 615 4902

This message is confidential and may be privileged. If you believe that this email has been sent to you in error, please
reply to the sender that you received the message; then please delete this email.



ALEONSULTING R%ﬁ»‘éﬁ%ED

GOVERNMENT RELATIONS + ENERGY - PLANNING - TECHNOLOGY
ENGINEERING « ENVIRONMENTAL

July 5, 2018

Chevron USA Inc.
6301 Deauville
Midland, TX 79706

Subject: Solaris Water Midstream - Notice of Application for Authorization to Inject
To Whom It May Concern:

The purpose of this letter is to provide notice that Solaris Water Midstream, LLC (Solaris) of
Houston, Texas is applying for administrative approval of the Road Runner SWD #1 Class IID
injection well in Eddy County, New Mexico for the purpose of disposing of produced fluid from
oil and natural gas wells into the Devonian-Silurian formations. Please see the attached
Application for Authorization to Inject for detailed information regarding the proposed well and
associated injection operations.

Any interested party may file an objection to the application or may request a public hearing.
Any objection or request for hearing must be filled with the Oil Conservation Division, 1220
South St. Francis Dr., Santa Fe, New Mexico 87505 within 15 days from the date this letter is
received.

Sincerely,
ALL Consulting

M

Dan Arthur, P.E., SPEC
President/Chief Engineer

Attachment

ALL Consulting 1718 South Cheyenne Ave. Tulsa, OK 74119
Phone 918.382.7581 Fax 918.382.7582 www.ALL-LLC.com



FORM C-108 Technical Review Summary [Prepared by reviewer and i;g‘jed with application; V17]
-—B

’) DATE RECORD: First Rec: ‘111 14,9 Admin Complete: '11 111,8 or Suspended: Add. Request/Reply: *
2 PR TN i 1
\«g‘/i ORDER TYPE: WFX/ PM)@Number: 181 Order Date:"l IZ]19 Legacy Permits/Orders: CR‘ZOESO l

WellNo. | well Name(s): Road. Kuamee SwD Hamnded €108 Case No. 20405

API : 30-025- 450‘?‘( Spud Date: ___“TBD New or Old (EPA): _M (UIC Class Il Primacy 03/07/1982)

Footages 830 FNL/ ZOOFEL Lot~ or Unit_A_Sec 33 Tsp 255 Rge i”g County EAA—V

General Location: _~1l ni SMof e g Ul oj US285  pool: SWDY DM“WLg Silvciane Pool No.: .
L . Hellv MoniCt

BLM 100K Map: Ms‘n& Operator: SOWISWMJSWM, LL oGRID: 37[6'_‘{ 3 Contact:
COMPLIANCE RULE 5.9: Total Wells: Zl Inactive: ¢ Fincl Assur: ﬂ(,,z Compl. Order?__ AV /6 IS 5.9 OK? Date: ’
WELL FILE REVIEWED (3 Current Status: _AED_@QMA locwhw} anfile. %ﬂ‘

WELL DIAGRAMS: NEW: Proposed or RE-ENTER: Before Conv. O After Con\). O Logs in Imaging:

Planned Rehab Work to Well:

Well Construction Details Borselllese(;ngipe DeS:ttl:I;?ﬂ) /S%(?re 2:‘ De::::‘l?:att::np;::\od
Planned Yor Existing __Surface| 24 IZO 0 4o 500 Stage Tool \-'700 Cir. o SU(‘h(L
Planned U(Emsnng 4@' Prod ”'/Z./ B% 0O+ 2700 ”‘)M /(‘w Or. o sngJ
Plannedl/or Existing (@ Prod |Z'/:th5/.8 O+ jpi50 E Z,7w C,\\' o SU)M
Planned_’o/rExisting_PrO Line ialh‘ ,'1‘5/’3 4950 4 '3305 JOM_, 230 BL )
Planned__or Existing __ Liner — a— — = —

— Existing @PERF - ]U/z, 13305 - i7325 I;;z;mh Completion/Operation Details:
Injection Lithostratigraphic Units: Depths (ft) '"'ectmniéjf;"i"é’,‘fm Tops@ [ Driled TD i PBTD —
Adjacent Unit: Lijag. Struc. Por. M;s_r,; 5101/ EmBot%] NEW TD_H_&Z,S_ NEW PBTD —_
Confining Unit:/ithy. Struc/”Po). L (Wood lod. O NEW Open Hole (¥or  NEW Perfs O

Proposed Inj Interval TOP: /‘,‘_{305 \ \ T Dieooniivu Tubing Size5 5% 5 in. Inter 5§1ed’7
Proposed Inj Interval BOTTOM:| \ 43,5/ Sivnaw roposed Packer Depth ft
Confining Unit: Litho. Struc.@ [ (e Ordsscs 2 65§|n. Packer Depth _ 13285  (100-ft limit)
Adjacent Unit: Litho. Struc. Por. = E“onh/q(?r’ Proposed Max. Surface Press. Z(Obl psi
AOR: Hydrologic and Geologic Information Admin. Inj. Press. | (0.2 psi per ft)

POTASH: R-111-P NA _ Noticed? NA_ BLM sec ord kff\ wipp dff\oticed»— _ saltisalado T-A00EY 1890 NW: Cliff House fm_—
USDW: Aquifer(s) MW\O— / Rdb’a”( ﬁ'\ Max Depth <500’ ., HYDRO AFFIRM STATEMENT By Qualified Person(f

NMOSE Basin: CIN’\‘J)“A CAPITAN REEF: thru____ NA V No GW Wells in 1-Mile Radius? ¢ FW Analysis'?j.[ﬂ_

Disposal Fluid: Formation Source(s) BSI \“Cmcl Analysis’7 On Lea,saﬁ) Operator Only (O or Commercial ®/
onDlES

Disposal Interval: Inject Rate (Avg/Max BWPD): 20000} 30000potectable Waters? NO 0 Source: P stem: Closed

HC Potential: Producing Interval? M,! Formerly Producing? ”0 Method: Logs/DST/P& 2-Mi Radius Pool Map@/

AOR Wells: 1/2-m or ONE-M RADIUS MAP/WELL LIST: Total Penetrating Wells: gs [AOR Hor: Q‘ AOR SWDS:A ]

Penetrating Wells: No. Active Wells Num Repairs?_—_on which well(s)?__~ Diagrams?__~

Penetrating Wells: No. P&A Wells Q Num Repairs?__—_on which well(s)? - — Diagrams?_—
@ Induced-Seismicity Risk Assess %ﬁa’ly&s'\submmed V" historical/catalog review fault-slip model v probability _ 1O%W
NOTICE: 1/2-M or ONE-M / :-‘hewspappear%ga'\'ee‘j‘}oﬂ(’s ci\lﬁneral Owner* BLM N. D e07Z/08//9
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Pending Application for High-Volume Devonian Disposal Well

Amended C-108 Application for Road Runner SWD No. 1 — Solaris Water Midstream
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Pending Application for High-Volume Devonian Disposal Well
Amended C-108 Application for Road Runner SWD No. 1 - Solaris Water Midstream
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