Revised March 23, 2017

"RECEWED: OqubI 26/8 ‘REV:'EWE@Q,'/' Twd 'DPRG\‘IO%S"H?.‘I

ABQVE THS TARLE FON OCT DIMISION USE ONLY

NEW MEXICO OIL CONSERVATION DIVISION

“Districk, - Geological & Engineering Bureau -
1220 South S'r Francis Drive, Santa Fe, NM 87505
ADMINISTRATIVE APPI.ICATION 'CHECKI.IST
THIS CHECKLIST IS MANDATORY FOR ALL ADMINSTRATIVE APPLIC ATIONS FOR EXCEPYIONS 10 DIVISION RULES AND
' REGULATIONS WHICH REQUIRE PROCESSING AT THE DIVISION LEVEL IN SANTAFE
Applicant:Borco.e | OGRID Number: 221
Well Name: Poker Lake Uit 16 BS Suis SWD 1 APl Zobewmiznes 30 -0l5-4522
- Pook: DoownSWD_ | Swyy:” ) Jeyonion - Selnnovu Pool Code: Q78(e‘f |
SUBMIT ACCURATE AND COMPLETE INFORMATION REQUIRED To PROCESS THE TYPE OF APPLICATION
INDICATED BELOW
-1} TYPE OF APPLICA‘I’ION Check those which apply for[A] o v
A. ‘chchon Spoc»n_g Unit - Simultaneous Dedication - : ’ FECENVED'
..... S DNSL - DNSP:PRO:&CMR&M DNSPQPRQRAMN'UNM DSD .
B, Checkoneonlyfor[l]or[ll] . . GEP26 2018
{I] Commmglmg Storage - Measurement n
OpHc Ulcw  Oeic Opc os Cowm DISTRICT I-ARTESIA O.C.D.

[ It] Injection - Disposal - Pressure Increase - Enhanced Qil Recovery
' COwrx Opmx @swo [Jwel [CJEOR  [IPPR

o o | | ) ONLY
_-2) NOTIFICATION REQUIRED TO: Check those which apply. E/Noﬁcé Complete

A.[l Offset operators or lease holders

8.[C] Royalty, ovemdmg royaity owners, revenue owners. - . prlicafion
C.[E Application requires published notice o Content
D.@ :Notification and/or concurrent approval by SLO C ompl ete
E.@ Nofification and/or concurrent cpprovol by BLM

F. @ Surface owner

G@ Forall of the above, proof of nofification or publlccmon is attached, cmd/or,

H. [j ‘No nofice required

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

Note: Stotement must be completed by an individunl with managerfal and/or superv[sory cﬁbﬁcﬂy.

09192018
~ Patricia Donalid ) Daote
- Print-or, Type Name . o
; : Y, 432-571-8220
Phone Number -

Nl e patricia_donald@xtoenergy com .
Signature. . . e-mail Address B




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 S
: : -~ APPLICATION FQR AUTHORIZATION TO INJECT o
" PURPOSE: ~ Secondary Recovery __Pressure Maintenance XXX Drsposal L Storage o
Application qualifies-for administrative approval? Yes No o o
Il OPER'ATOR: BOPCO, LP RECENED
~ ADDRESS: 6401 Hollday Hill Rd, BLDG 5, Midland TX 79707 _ SEP 2 6 20‘8
CONTACT PARTY Tessa Fitzhugh PHONE: 432-620—4336

HIL

Iv.

VI

VII.

LN -

VI

1X.

*X. -

X1

Xl

XHL

XIv.

' 3-3» NAME: mr Sl g TITLE:

DISTRICT I-ARTESIA O.C.D.
WELL DATA: Complete the data required on the reverse side of this form for each well proposed for i injection.
Additional sheets may be attached if necessary.

Is this an expansion of an existing project? . Yes XXXXX No
If yes, give the Division order number authorizing the project:

Attach a map that identifies all wells and leases within two miles of any proposed m_|ect|on well wtth a one-half mile mdtus mrcle

‘drawn around each proposed m_|ect|on well. This crrcle identifies the well's area of review.

Attach a tabulation of data on all wells of public record within the area of review whtch penetrate the proposed m_lectton zone. Such

 data shall include a description of each well's type, construction, date drilled, locatton, depth, record of completlon ‘and a schematic

of any plugged well lllustratlng all plugging detail.
Attach data on the proposed operation, including:

Proposed average and maximum daily rate and volume of fluids to be tnjected

Whether the system is open or closed;

‘Proposed average and maximum injection pressure; : : o
Sources and an appropriate analysis of irijection fluid and compattbthty with the recewmg formation if other than remjected
.produced water; and,

-5, If injection is for drsposal purposes into a zone not productwe of oil or gas at or within one mtle of the proposed well attach a

chemical analysis of the disposal zone formation water (may be measured or inferred from existing hterature, studles, nearby
wells, etc. ) » :

Give the geologic name, and depth to bottom of all underground sources of drmkmg water (aqulfers contammg waters with total
dissolved solids concentrations of 10,000.mg/ or less) overlylng the proposed i m_|ectlon zone as well as any such sources known to
be lmmedlately underlymg the mjectton mterval

Descrnbe the proposed sttmulatxon program, if any..
Attach appropnate 1oggmg and test data on: the well (If well Iogs have been f‘ Ied wnth the Dwns:on, they need not be resubrmtted)

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

Applicants for disposal wells must make an affirmative statement that they have examined available geologic and engineering data
_and find no evidence of' open faults or any other hydrologlc connection between the disposal zone and any underground sources of
drmkmg water. o B

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

Certification: I hereby certify that the information submitted with this appllcatxon is true and correct tothe best of my knowledge and
belief. - -

DATE:

SlGNATURE

E-MAIL ADDRESS

* If the information required under Sections Vl VIIL, X, and Xl above has been prewously submltted, it need not be resubmltted

Please show the date and circumstances of the earlier submtttal

_ DlSTRlBUTlON Ongmal and one copy to Sa.nta Fe wrth one copy to the appropnate Dlstnct Oﬁ' ice




Side 2

[II. 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
schematlic form and shall include:

(1) Lease name; Well No.; Location by Section, Township and Range; and footage location within the sectio_n.

(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 scal 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 différent. Information shown on schematics need not be repeated.

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

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

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

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

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

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

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

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

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

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

from the date this application was mailcd to them.




Side 1

OPERATOR: BOPCO.LP

INJECTION WELL DATA SHEET

WELL NAME & NUMBER: Poker Lake Unit 16 BS State SWD #1

(Perforated or:Qpen:-Hole

; indicate which)

WELL LOCATION: ... 660’ FNIL & 660’ FWL SN ) N 16 258 31E
FOOTAGE LOCATION UNIT LETTER SECTION TOWNSHIP RANGE
VELLBORE SCHEMATIC WELL CONSTRUCTION DATA
‘ ‘ Surface Casing
Hole Size: . = 24 Casing Size:____ . 185/8
Cemented with: 1280 sX. or _f
TopofCement: __ 0 Method Determined:
Intermediate Casing
Hole Size: ... _ 17172 Casing Size:: ) 133/8
Production Liner. Cemented with: 3000 sxs POZ/Class C & _685sxs Class C_
Hole Size: 8 1/2” Liner Size: 77 Top of Cement: 0 - Method Determined:f
| Cemented with: 725 sxs PozZH Production Casing
Top of Cement: 12000° HoleSize: 121/ Casing Size:._ 958,
| Open Hole from 16910 to 18139 Cemented with: 1950 sxs POZ/H__sx. & 400 sxs POZ/H
| ' — Top of Cement: __ 3600 Method Determined:
Total Depth: 18139:
Injection Interval
16910, feet to _18139




Side 2

INJECTION WELL DATA SHEET

Tubing Size: _ 5.5t04.5at 11800° Lining Material: _ IPC
TypeofPacker: ______ LockSet Packer.

Packer Setting Depth: ___. .

Other Type of Tubing/Casing Seal (if applicable):

Additional Data

1. Isthis a new well drilled for injection? XXX Yes No

If no, for what purpose was the well originally drilled?

2. Name of the Injection Formation: _ . Devonian, Silurian, Fusselman_ _
3. Name of Field or Pool (if applicable):. ooz o - Devoniany SWD T

4. Has the well ever been perforated in any other zone(s)? List all such perforated

intervals and give plugging detail, i.e. sacks of cement or plug(s) used. __ _..NO . o

5.. Give the name and depths of any oil or gas zones underlying or overlying the proposed
injection zone in this area: N/A




PLU Big Sinks 16 SWD

. .. . Propesed SWD Schemat: (Aug 28, 2098
County: Eddy AFEB 1802748
SHL: 650" FNL, 660' FWL X1omd NA
86016, T 258, R 31E
AP NA

BHL: 660' FNL, 660" FWL

Elevotion  GL 3387', KB 3414° (27" AGL)

Sec 18, T 258, R31E Rig: TBD (RKB 27)
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o
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&
18,03¢' Simpson Open hots comphtion )
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Propared by: Poor Roviewod by:
Date
Ravievsd by App by:




Poker Lake Unit 16 BS SWD
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Poker Lake Unit 16 BS SWD
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- Exhibit C

BOPCO, LP

Poker Lake Unit 2 TD State SWD #1

660’ FNL & 660’ FWL , SEC 16, T25S, R31E

Eddy County, New Mexico

Re: C-108 (Application for Authorization in Inject)

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.

Map attached
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, c‘ohstruction, date
drilled, location, depth, record of completion, and a schematic of any plugged well illustrating all
plugging detail.

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

VII. Data for Proposed Operation
1. Proposed average & maximum daily rate and volume; 40,000 bwpd maximum, 20,000
bwpd average.
2. Systemis closed
Proposed injection pressure: 2950 psi
4, Sources and an appropriate analysis of injection fluid a
formation if other than reinjected produced water:

w

ibility with the receiving
is well is part of a SWD system

VIIL.
Lithologic Detail: Carbonate
Geological Name: Devonian/ Silurian, Fusselman
Thickness: Est. 1,140’
Depth: Est.16,920'/18,060’

The alluvial beds (possibly equivalent to the Dewey Lake Red Beds) above and possible near the top of Rustler
Formation may contain fresh water throughout this geographic area. The average depth to top of Rustler is nea
Surface to 125 feet below surface and an estimated average 275 to 350 feet thick in the area based on publishec
Maps and off-set well tops. '

IX. Proposed Stimulation Program
The open-hole with an acid frac using acid and rock salt for diversion with 5,000 gals of 15%

‘HCL. No further stimulation is planned.

X. Well Test Information
No well test is available. Log will be provided to Division once well is drilled.

XI. Chemical Analysis
Review of OSE data base indicates no water wells in this well’s area of review.




Exhibit C
XIl. Geological Statement
Please see signed geological statement enclosed.

Xill. Proof of Notice
Proof of Notice is enclosed

XIV. Surface owners _
The New Mexico State Land Office
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~ New Mexico Office of the State Engineer
Water Column/Average Depth to Water

No records found.

PLSS Search
Sectlon(s) 9 Township: 258 Range: 31E

The data is furnished by the NMOSE/lSC and Is accepted by the recipient with the expressed understandmg that the OSE/ISC make no warrantles.

expressed or implied, concerning the accuracy, completeness, rellablllty usablhty or-suitability for any particular purpose of the data.

9/4/18 1:30 PM Page 1 of1 WATER COLUMN/ AVERAGE
DEPTH TO WATER




~ New Mexico Office of the State Engineer
Water Col umn/Average eth EO Water |

No records found.

PLSS Search:
' Section(s): 17 Township: 255 Range: 31E

‘The data Is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties,

.expressed or implied, conc_eming,;he,accuracy, completeness, reliability, usabiiity, or suitability for any.particular purpose_of the_data. L

9/4/18 1:31 PM ~ Pageioft ~© 'WATER COLUMN/ AVERAGE
DEPTH TO WATER




~ New Mexico Office of the State Engineer |
Water Column/Average Depth to Water

No records found.

PLSS Search:
‘Seclvion(s): 16 Township: 255 Range: 31E

The data Is furnished by the NMOSE/ISC‘and is accepted by the recipient with the expressed understanding that fh_é OSE/ISC make no warranties,

.expressed or implied, concerning the accuracy, completeness, reliabillty, usability, or suitabllity for any particular purpose_of the data. _ ] .

9/4/18 1:29 PM ' " ~ Page1of1 " WATER COLUMN/ AVERAGE
DEPTH TO WATER




New Mexico Office of the State Engineer
Water Column/Average Depth to Water

(ACLW#####inthe  (R=POD has
POD suffix indicates the been replaced,

POD has been replaced O=orphaned, ,
& no longer serves a =thefileis  (quarters are 1=NW 2=NE 3=SW 4=SE)

water right flle ) closed) {quarters are smallest to largest) (NAD83 UTM in meters) (In feet)

P dme O A LY S ; :i,. & 7 il »'.:,‘.; WIS
C 02250 CUB ED 314 21 258 31E 614912 3553620'@ 400 390 10

Average Depth to Water: 390 feet
Minimum Depth: 390 feet
Maximum Depth: 390 feet
.Record Count: 1
PLSS Search:
Section(s): 21 Township: 258 Range: 31E

*UTM location was derived from PLSS - see Help
The data is furnished by the NMOSE/ISC and is accepted by tha remplent with the exprsssad understandmg that the OSE/ISC make no warranties,
expressed or implied, concerning the accuracy, completeness, rellability, usability, or suitability for any particular purpose of the data.

9/4/18 1:30 PM Page 1 of 1 WATER COLUMN/ AVERAGE
DEPTH TO WATER




August 22, 2018

New Mexico, Qil Conservation Division
1220 South St. Francis Drive
Santa Fe, New Mexico 87505

Re: Geology Statement per Question Xl on the Application for Authorization to inject Form C-108 for
XTO Energy Inc., an ExxonMobil subsidiary
PLU Big Sinks 16 SWD #1,
Section 16, Township 255, Range 31E,
Eddy County, New Mexico

To whom it may concern:

XTO, Energy, Inc., an ExxonMabil subsidiary, has examined available geological data at the above-
mentioned well located at 660 FNL & 660 FWL, Unit D, Section 16, T255, R31E, Eddy County, New
Mexico; and finds no evidence of open faults or other hydrologic connection between the disposal zone

and the underground sources of drinking water.

Respectively Submitted,

Kesli lvy

Geologist

XTO Energy Inc., an BxxonMobil subsidiary
22777 Springwoods Village Parkway
Spring, Texas 77389




ENERGY

September 19, 2018

Bureau of Land Management
" 620 E. Greene Street
Carlsbad, NM 88220-6292

DK Farms, Inc.

David Kirk -

2727 Raquet Club Drive
Midland, TX 79705

~ The New Mexico State Land Office
. 310 0ld Santa Fe Trail
- Santa Fe, NM-87501

‘Re: Notice of Applicé’ﬁon to Inject Fluid
Poker Lake Unit 16 BS State SWD #1
Eddy County, New Mexico

- To whom this may c_o”n'cé.rn:

This letter is to notify you XTO Energy Inc. has submitted to the Oil Conservation Division an application to drill a salt water
~ disposal well. Our'records indicate that you are the offset operator or surface owner. Attached please find a.copy of the
e appllcatlon sent to the Oil Conservation Division for your review.

If you have any questions please feel free to contact me.

 Patricia Donald
- Regulatory Analyst.

- Patricia_Donald )xtoenergy.com
XTO Energy, Iric. o
6401 Holiday Hill Rd, BLDG 5

~ Midland, Tx 79707 -
432-571-8220




Bureau of Land Management -
620 E. Greene Street
Carlsbad, NM 88220-6292

DK’ Farms Inc

David Kirk

2727 Raquet Club Drive
Midland, TX 79705

Certlﬁed #7016 2070 0000 3005 6386
The New Mexico State ‘Land Office
310 Old Santa Fe Trail

Santa Fe, NM 87501

CERTIFIED MAILING LIST
BOPCO, LP
Poker Lake Unit 16 BS State SWD #1




: T OF PUBLICATI L
: --;AFF'DAVI 0 : U : ON; AR . NOTICE OF
o  Ad Ne o R ~ APPLICATION FOR
0. o » WATER DISPOSAL
0001260595 : WELL PERMIT
BOPCO, L.P. has
, ' applied to the New
REC'DMIDLAND ‘Mexico Oil
S ' Conservation Division
XTO ENERGY, INC. SEP 13 201 _ for a permit to
6401 HOLIDAY HILL RD, BLDG #5 dispose of produced
water into a porous
MIDLAND TX 79701 formation not -
: ' productive of oil or

gas.
" The applicant

' T proposes to dispose
I, a legal clerk of the Carlsbad Current-Argus, of produced water
' anewspaper published daily at the City of into the Poker Lake -
Carlsbad, in said county of Eddy, state of New Unit 16 BS State SWD . -
Mexico and of general paid circulation in said #1 (Dg\ll:onlanl, Silurian,
county; that the same is a duly qualified " Form a‘ﬁgﬁsr;‘a% "
newspaper under the laws of the State wherein maximum injection .
" legal notices and advertisements may be pressure will be
- published; that the printed notice attached - 3382psi and the
.- -hereto was published in the regular and entire ~ maximum rate will be
edition of said newspaper and not in supplement progt?cggevg?eli per
. thereof on the date as follows, to wit: day. The proposed
09/06/18 disposal well is

“located in Section 16,
T25S - R30E, 660’ FNL
& 660’ FWL Eddy
- County, New Mex:co
The produced water
will be disposed at a
subsurface depth of .
16,910’ -18,139". I
Any questions S

. concerning this
_ Subscribed and sworn before me this ap(lja_licattl%ntsh_lquld be. .
' ' o) tfrected 10 1essa
6thlof September 2018. " Fitzhugh, Regulatory
o Coordinator, BOPCO,
L.P, 6401 Holiday Hill
, Rd, Bldg 5, Midland,
: - Texas 79707, (432)
State of WI, County of Brown 620-4336,
NOTARY PUBLIC Interested parties
o must file objections or
' requests for hearing
with the Oil ; -
Conservation Division,
1220 S. St. Francis Dr.,
Santa Fe; New Mexico

87505 within 15 days.
September 6, 2018
Ad#:0001260595 - a TA+A MONDLOCH
PO:Unit16BS . Notary Public
#-of Affidavits :0.00 - ' 'i v S’mts: of '\J\_liﬂscon_s‘in )




620 E. GREENE STREET
CARLSBAD; NM 88220

very O 8 3 d
o Signature Confimation
**Restricted De!lvery

- Print your name and address onthereverse
0 that we. can return the cand toyou.

Qil Conservation Division
811 S. First St
Artesia, NM 88210




~The New. Mexicd State Land Office..

- 310 Old Santa Fe Trall -
~'Santa Fe, NM 87501

\Iﬂlliﬂ LT ll\llllllllﬂlllllll

9590 9402 3579 73058133 4

' D; 1§ delivery.ac

eS8 different
YES. enter deuvery addrbss below: -

e f
. i
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: Statements Regarding Seismici

XTO has performed a selsmlcrty risk assessment associated with the. proposed Poker Lake Umt Brg
Sinks 16 SWD Weli by investigating historic seismicity, the presence of deep faulting, orientation
of faults relative to the current stress regime and the potential for pore pressure build up that
mnght cause a fault to slip. The analysis was done utilizing Stanford’s Fault Slip Potential Tool (FSP;
Walsh et al. 2017). To accommodate the tool's analytics, a snmpluf’ ied spatual relatuonshup between
the proposed well and possnble fault was established.

PN

As part of our risk assessment we also consider mitigation options to address inherent

uncertainties associated with evaluation of the possibility as seismicity. XTO has developed and

will implement, as a precautionary measure, a seismicity monitoring plan to address the inherent. .
uncertainty in the subsurface characterization, the future rates of disposal and reservoir response.

A summary of our evaluation and seismicity monitoring plan follows:

Historic Seismicity

There are no seismic events reported on the USGS earthquake websiste within 15+ miles of the
proposed well. Additionally, the Texas Bureau of Economic Geology’s TexNet website shows no
recent earthquakes in Texas within ~25 miles of the New Mexico border in the Delaware Basin
(Figure 1).

Deep Faulting ‘

Utilizing licensed 3D seismic data in the area of the proposed SWD well, XTO has interpreted a
fault and/or linear feature with an azimuth of approximately 136 degrees from north with a dip of
-approximately 85 degrees. Additionally, there are several seismic discontinuities that are
interpreted as karst features in the Devonian section that do not appear to have significant lateral
contmuuty

Stress Regime _

Utilizing data and analysis from Snee and Zoback, ‘State of Stress in the Permian Basin, Texas and
New Mexico: Implications for Induced Seismicity’ (Feb 2018, The Leading Edge) the region of the
well is primarily a normal faulting regime with the maximum horizontal stress oriented at ~65
degrees from north.

Geomechanical Modeling _

A simple screening level geometric / geomechanical assessment of the possible fault was
performed utilizing the FSP tool. The model was run using the Aphi option which makes a
simplifying and conservative assumption that the faults are critically stressed and thus close to

~ failure. Additionally, given the uncertainties in the geophysical interpretation and stress
information, a probabilistic scenario was run varying fault and stress characteristics. The results of
the model runs are shown in Figure 2.

Pore Pressure Modeling

A screemng level investigation of possible pore pressure increases due to the proposed SWD well
was performed utilizing the FSP tool and a range of reservoir parameters. For this screening level
analysis a ‘high-side’ model was run assuming disposat of 40,000 BWPD beginning in 2019 and

. XTO Energy Inc. *» 22777 Springwoods Village « Spring, Texas 77389
An Eit_!nh“nhil Quiheidians




' continuing at that rate until 2040. Sensitivities were performed by varying several reservoir
parameters. Results of the model and the screening level inputs are shown in Figure 3.

lntegratnon of Geomechanical and Pore Pressure Modelmg

Integrating the geomechanical and hydrologlcal elements of the assessment was performed usmg
the FSP Integrated module and are shown in Figure 4. Note the y-axis in the lower right hand

' colored graph in Figure 4 is fabeled ‘Fault Slip Potential’, This a labeling convention within the tool

but overstates the efficacy of the analysis. The FSP output should not be taken as calculating a

reliable probability of a fault slipping but rather a screening method for assessing the relative

potentlal of faults to slip.

Uncertainty

The analysis presented is a screening level approach that encompasses a range of uncertainties in

several components that are difficult to individually constrain due to the limited static and

dynamic data available from deep disposal wells. Accordingly, the analysis was done by varying

key inputs to understand the relative importance of each and guide the focus of future data
collection efforts.

Monitoring Plan
To manage the inherent uncertamty, XTO has contracted with a third party to provide seismicity

monitoring using public seismometers augmented by a private array in the area of the proposed
well. This will allow for a better determination of baseline seismicity as well as early detection
should there be anomalous events. Additionally, XTO will determine the original pore pressure of
the disposal interval prior to initiating operations. Upon request, XTO will share the results of this
work with the EMNRD's UIC staff.

Tim Tyrrell
XTO Geoscience Technical Manager

XTO Energy Inc. * 22777 Springwoods Village » Spring, Texas 77389
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Poker Lake Unit Big Sinks 16 SWD Well
Historic Seismicity
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Poker Lake Unit Big Sinks 16 SWD Well
Geomechanical Analysis

Stress Regime: Normal Faulting
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Poker Lake Unit Big Sinks 16 SWD Well
Pore Pressure Analysis

2025 Snapshot

2040 Snapshot
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Poker Lake Unit Big Sinks 16 SWD Well
Geomechanical / Pore Pressure Integration
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NALCO Champion

An Ecolab Company

Complete Water Analysis Report

Customer: XTO ENERGY INC Equipment: NASH DRAW 8 FEDERAL001H SWD  Collection Date: 06/08/2018
Region: Carlsbad, NM Sample Point: Well Head Receive Date: 06/21/2018
Location: Nash Draw 8 Sample ID: AL07041 Report Date: 06/25/2018
System: Production System Acct Rep Email: Anthony_Baeza@ecolab_com Location Code: 343691
! Field Analysis l
Bicarbonate 48 mg/L Dissolved CO2 400 mg/L Dissolved H2S 9mg/L
Pressure Surface 20 psi Temperature 97°F pH of Water 6.3
Oil per Day 0B/D Gas per Day 0 Mcf/D Water per Day 6500 B/D
l Sample Analysis
Calculated Gaseous CO2  0.81% Calculated pH 6.30 Conductivity (Calculated) 319277 uS - cm3
lonic Strength 4.15 Resistivity 0.0310ohms - m Specific Gravity 1.175

Total Dissolved Solids 204372.5mg/L

Iron 30.5 mg/L Manganese 4.8 mg/L Barium 518 mg/L

Strontium 1420 mg/L Calcium 19900 mg/L Magnesium 2960 mg/L
Sodium 44800.00 mg/L Potassium 1340 mg/L Boron 25 mg/L
Lithium 15.2 mg/L Copper 0.037 mg/L Nickel 0.019 mg/L
Zinc 0.377 mg/L Lead 0.084 mg/L Cobalt 0.014 mg/L
Chromium 0.002 mg/L Silicon 5.26 mg/L Aluminum 0.078 mg/L
Molybdenum 0.02 mg/L Phosphorus 0.857 mg/L

Bromide 1407.806 mg/L Chloride 134917 mg/L Sulfate 286.045 mg/L

pTB va_l,u.é\ — Saturatlonmdex

| Barite PTB | Calcite PTB ‘ Celestite Gypsum | Halite PTB Iron | Iron Sulfide Barite S| | Calcite SI | Celestite S| GypsumS| | HaliteSI |  Iron Iron Sulfide
PTB PTB Carbonate PTB ‘ Carbonate S| s

| | | | L PIB | I | | | B v
50° 287 evae‘ 117.45 o.oo; 0.00 0.00 548 | 50° 1.15 077 0.46 008 .o.so‘ -0.7{ 177
75° 2 61‘ 582 97.91 0.00 0.00 0.00 488 75° 0.82 0.69‘ 0.35 -0.18 -0. BZ‘ -0 72‘ 1.47
100° 220 535‘{ 85.10 0.00 0.00 0.00 442 | 100° | 055 062 0.29 024 084 -0.69 125
125° 159 5.00" ' 78.13 000 0.00 0.00 408 § 1250 = 032 058 026 029 -0.35J -ofseL 1.10
150° 077 4.80 75 51% 0.00 0.00 0.00 3.86 | 150° 0.13 0.55 025 -033 -0,87‘ -o.sﬂ‘ 1.00
175° 0.00, 4.74 756 0.00 0.00 0.00 375§ 1752 | -0.04 0.54 025 -0.38 -o,aa‘ -o.soi 0.94
200° | o.ool 4.80 77.23 0.00 0.00 0.00 373 | 200° -0.18 0.55 025 044 089 057 091
225° 0.00 497 7938 0.00 0.00 0.00 378 § 2250 | -0.30 0.56 027 051 -0.90 © 055 092
250° 0.00 ' 5.23; - 51.4':%' 0.00 0.00 0.00 3.90 | 250° -0.41 059 0.28 058 -0.91 053 0.94
275° 0.00 5,55; 83.16 o'.o'o" 000 000 405 | 275° -0.52; 063 0.28 -0.66 '-b.si 053 0.97
300° 0.00 591 84.45 0.00 0.00 0.00 422 § 300° 063 066 0.29 072 092 054 101
325° 0.00 s.zsaf 85.31" o.odi’ 000 000 440§ 3250 ' -'0.73% 0.7& 0.29 -0.763 -0.934‘\ 057 1.06
350° 0.00}' e,sai" 8577 o.do‘i ~ 0.00 0.00 458 | 350° -o.a4i 0 731 0.29 -0.761 093 ' »ofs?;’ 110
375° 0.00 7.04 85.77 o.oo‘ 0.00 0.00 474 § 375° -0 95‘ 076 029 -o.sa‘ -0.94 -0.68 113
400° 0.00 8.16 84.99 0.00 0.00 0.00 5.87 | 400° -1.09 0.92 0.29 052 094 -0.63 1.48

| | | | | | |

Scaling predictions calculated using Scale Soft Pitzer 2017
Scaling predictions dependent on provided field data. Incomplete/partial field data may impact results generated by scaling software.

This document contains the confidential and/or proprietary information of Nalco Champion. The recipient agrees to maintain the confidentiality of the terms of this document. and shall not reproduce it by any
means, disclose the contents of it to any third party, or use the contents of it for any purpose other than the purpose for which it was intended by Nalco Champion
06/27/2018 Page 1 of 2



NALCO Champion

An Ecolab Company

Complete Water Analysis Report

Customer: XTO ENERGY INC Equipment: NASH DRAW 8 FEDERALO01H SWD  Collection Date: 06/08/2018
Region: Carlsbad, NM Sample Point: Well Head Receive Date: 06/21/2018
Location: Nash Draw 8 Sample ID: AL07041 Report Date: 06/25/2018
System: Production System Acct Rep Email: Anthony.Baeza@ecolab.com Location Code: 343691
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Scaling predictions calculated using Scale Soft Pitzer 2017
Scaling predictions dependent on provided field data. Incomplete/partial field data may impact results generated by scaling software.

This document contains the confidential and/or proprietary information of Nalco Champion. The recipient agrees to maintain the confidentiality of the terms of this document. and shall not reproduce it by any
means, disclose the contents of it to any third party. or use the contents of it for any purpose other than the purpose for which it was intended by Nalco Champion
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FORM C-108 Technical Review Summary [Prepared by reviewer and included with appllcatlzn V16.2]
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Pending Application for High-Volume Devonian Disposal Well

C-108 Applications for Poker Lake Unit Area (T25/26S, R30/31E) —

BOPCO LP [XTO Energy, Inc.]

24S 31E S AN
Gt % -1
— e /
P 7255 R30E | T25S R31E 7 ///gt/ é” % /& 9,, /R F25S R3zE
’ <y
5 N 8 ’/
/ 7y
05 04 swo-137‘o-o°° \ / 02 01 06 05 04 03 9'; w’._ = ..._./ 06 05
i | PLU Pierce Canyon|3 Federal SWD No.1 A ‘SWD-1307-0" »
i @® ¢ SWB-1259-A Cqgttonwood Draw|No. 89 !
. J F tHarrisop-Fecerat No1 R~ : = =
/ llunla\EIQ o f“—ﬁ‘ﬂ.
SWD-Péxding B
30-015424724 T ; BIC} SINKS o
10 1" £ 2 0 08 . k] f
Roker Lake Unit Statd SWD No. 63 né ! ’, SW -Pending\\ 10 1 12 07 08
Poco Resources - rotestetg / 30-015-45224
A Poker Lake Unit 16 BS State SWD No.1
PCO N
| 0
\\ . I'
.
SWD-1541-0 16 15 14 13 18 74 16 / 15 14 13 18 17
ke Chnyon 17 Fedepdl SWD No. 1 N F
. 3251 ft R SEE. ms;#
e 25530E : —ese#ns —- 1 1%
>
20 21 q\f‘ZZ 23 24 19 20 21 22 23 24 19 20
Q0
" ot
3393t
Artesia (2) Ho
29 28 27 26 25 30 29 28 27 26 25 30 29
%, |, “SWD-Pending.
% — B g R s — < Reryee—trn
P Poker LE(e,Unit Big Sinks 32 State SWD No.11
4 b BOPCO \ )
32 33 34 35 36 31 | 32 » 33, 34. 35 36 31 32
\
. A /I
\ /
\ /
. = 7
- -4 _ T268.R30E T26S R31E O =3 T26S R31E T26S R32E
» “SWD-Pending -
05 04 03 ,/ 030-015-45223 hR] 06 05 04 03 02 01 * 06 05
Poker l.ake Unit 2 TD State SWD No.
II BOPC,O ‘
\\ = Vo] (- ,' - __L‘w\:_v\L\n
/ @ g \
& P\N ¥ J/ " , \
q| O o8 09 10 a1 493 07 98 09 10 1 12 7. /SWD-16351, \
v 26S{30E S~--4-7 26S[31E [' R&d Hil sSWD No. 26}
] | |
\ /
\ /
\\ i ,/
17 16 15 14 13 18 17 16 15 14 13 18 P <,,1§
Q
U

Poker Lake Unit 2 TD State SWD No. 1; BOPCO LP [“PLU Tucker Draw 2 SWD”]
API| 30-015-45223; APD identifies well as disposal well, but no C-108 application pending
Poker Lake Unit Big Sinks 32 State SWD No. 11; BOPCO LP; SWD-Pending

API 30-015-44569; Application No. pMAM1820056178; being processed

Poker Lake Unit 16 BS State SWD No. 1; BOPCO LP [“PLU Big Sinks 16 SWD”]
API| 30-015-45224; APD identifies well as disposal well; C-108 application pending




