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1.0 Summary

The location of Boomerang 6 Fee SWD #1 ("Boomerang SWD”), the 13 offsetting active and
permitted injection wells, and published faults within 6 miles of the Boomerang 6 Fee SWD #1
in Eddy County, New Mexico are shown on Figure 1. The Boomerang SWD permit application is
targeting the Devonian formation which is a porous dolomitic limestone at a measured depth of
13,970’ to 14,855’ (Figure 2). The proposed average injection rate 25,000 barrels per day is
equal to an average of 760,417 barrels per month which was forecasted for this FSP analysis.

The FSP models included utilize Woodford and Basement level fault traces documented by the
Texas Bureau of Economic Geology (BEG) Integrated Synthesis of the Permian Basin
http://www.beg.utexas.edu/resprog/permianbasin/gis.htm.

Injection fluids will be confined to the Devonian formation which is approximately 650 ft above
the top of the Ellenburger. None of the FSP models run utilizing these fault traces, proposed
injection interval reservoir properties, and surrounding fluid injection data demonstrated
evidence these faults would slip.
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EDDY COUNTY, NEW MEXICO

* Boomerang 6 Fee SWD #1
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Figure 1 - Proposed location and FSP analysis area of interest (“AOI”).
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Mewbourne Oil Company

Well Name: Boomerang @ Fee SWD #1
Spud: 2021
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Figure 2 - Injection Target: Devonian
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: . General
System Series Group/ Formation Lithology
Tertiary Ogallala .{éi‘:sa;rﬂf clastics
Freaericksburg Jimestone
Cretaceous Paluxy sandsione
Triassic I
Dewey Lake sondstone
Ochoan Rustler sall anhydrife
Salado salf
Tansil! anhydrite
Yofes sandstone
Permian Guadalupian Seven Rivers anhiydrite
Queen sandstone
an Andres-Grayburgi| dolomite-sandstone
Leonardran Clear Fork limestone-dolomite
Wichita
Wolfcampian olfcamp.
1SCO shelf limestones,
anvon, minor shale
Pennsylvanian frawn
Atokan
shale
Chester
Mississippian M.rss:s;rppxan /imestone
Lime
, Woodford shale
Levonian Vo limestone
Silurian Silurian shale, limestone
Menitoya limestone
Ordovician Simpson shale, limestone
Ellenburger dolomite
PRECAMEBRIAN 1gneous, meramorphic

*(Bassett and Bentley, 1982)

Figure 3 - Stratigraphic column of the Delaware Basin with the proposed
injection interval (Devonian section) indicated by the red arrow.
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2.0 FSP Analysis MODEL 1 —Basement Faults - All injectors

SCITS software (v 2.0) was used for the Fault Slip Potential (FSP) analysis.
Analysis includes:

e Fluid injection history from DrillingInfo within the 6 miles AOI.

e Proposed average injection rate (25,000 bpd) for Boomerang 6 Fee SWD #1.

e Proposed injection interval reservoir parameters and average depth.

e Local stress information and pressure gradients.

e Known fault locations within AOI with faults segmented to a maximum length of 3 km.

Two FSP models were run, including year-end analysis 20 years into the future.

e Model #1: includes permitted injection wells in the AOI plus the proposed injection
interval (14 wells total).
e Model #2: includes only the proposed injection interval.

In summary, the proposed fluid injection does not significantly increase the risk that these
faults will slip.

Figure 6 shows the location of existing fluid injection wells and the proposed Boomerang 6 Fee
SWD #1 in relation to faults documented within the AOI. The Basement fault traces utilized on
this models are shown on Figure 8.

10
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EDDY COUNTY, NEW MEXICO

3001 544j2620000

30015441190000 :
30015446020000

3001 523%090001

3001 544){061 0000
3001 5261 420100

3001 544?3630000

BOOMERANG, 6_FEE_SWD

30015442020000 3001548300000

3001 544){6660000 |
~
3001541 8060009001 543)/9790000

4020000 JE_::°|

* Boomerang 6 Fee SWD #1
# SWD WELLS

PERMITTED SWD WELL

FAULT_BASEMENT
- - FAULT_WOODFORD

6 MILES

NEW MEXICO, USA

Figure 6 - FSP Analysis Injection Wells
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Partial View of 14 Wells
)] Injection Wells = [ = -

Enter Wells Manually

Load Wells Complete .csv

Number of file header lines: | 1 Load .csv File
UniquelD/Name Easting (km) Northing (km) Year |Month (1-12) InjectionVolume (bbl/month)

458 |[26142 175.7554163 132.0064069 2020 3 605056 ~
450 |25142 175.7554183 132.0064089 2020 4 705128
460 (26142 175.7554163 132.006406% 2020 5 228405
461 [25142 175.7554163 132.0064069 2020 -] 582317
462 |25142 175.7554163 132.0064069 2020 I T2354T7
463 |25142 175.7554183 132.0064089 2020 3 744187
464 (26142 175.7554163 132.006408% 2020 9 517499
465 [25142 175.7554163 132.0064069 2020 10 533143
466 |25142 175.7554163 132.0064069 2020 11 310449
467 |25142 175.7554163 132.0064069 2020 12 545504
468 (26142 175.7554163 132.006408% 2021 1 454273
460 |25142 175.7554163 132.0064069 2021 2 330596
470 [26142 175.7554163 132.0064069 2021 3 358650
471 |26142 175.7554163 132.006406% 2021 4 528587
472 (26142 175.7554163 132.006408% 2021 5 491293
473 |25142 175.7554163 132.0064069 2021 -] 862251
474 |26142 175.7554163 132.0064089 2021 i B48776
475 (26142 175.7554163 132.006406% 2021 8 424252
476 (26142 175.7554163 132.006408% 2021 9 315604
477 |25142 175.7554163 132.0064069 2021 10 329187
478 |25142 175.7554163 132.0064089 2021 11 547500
479 48530 178.3816549 121.9962875 2022 5 TE041T H
480 |BOOMERANG 172.0071994 128.5265359 2022 8 70417 w

File Format Help Extrapolate Injection? Accepts up to 100 wells

OK

Figure 7 - FSP injection wells input Model 1

LONQUIST & CO. LLC
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BASEMENT FAULT SEGMENTS

3001 544}(2620000

3001 544}(41 90000
30015446020000

3001 523){8090001

6 MILES

3001 544}(061 0000
3001 526}(1 420100

3001 544}(9630000

BOOMERANG' 6_FEE_SWD
a 3001544666000

r
630015478°6°°°§b0154éb790000

30015485300000

3001 5452020000

0000

Figure 8 — Basement Fault segments (8) used in FSP Analysis Models 1 and 2
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Basement Fault Segments

MNumber of faults (max 500)

Friction Coefficient mu

© Random Faults
@® Enter Faults

X [East km] | Y [North km] | Strike [Deg] Length [km]

164.5413 132.6269 136.2000 2.3800
166.2662 130.7977 137.2000 2.6500
167.8479 129.0865 137.1000 2.0100
169.4308 127.3741 137.1000 2.6600
171.1152 125.5518 137.3000 2.3100
172.5891 123.9438 138 2.0600
174.0144 122.3659 138 2.2000
175.5025 120.7109 138 2.2500

1
2 |
3]
|4 |
s
6 |
T
8 |

Load File

Figure 9 - FSP Fault input for Models 1 and 2

LONQUIST & CO. LLE
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State of stress in the Permian Basin, Texas and
New Mexico: Implications for induced seismicity

ris-Erik Lusd Snss' and Mark DU Toback February 2008 THE LEADING EDGE

PRy
New e xico | Texas ._\1 e \ “The A¢ parameter describes the ratio between the
Boorh¢ rarg SWE —[12 == Ve principal stress magnitudes using a single, readily
7S Permian Basin \ interpolated value that ranges smoothly from 0 (the
i e most extensional possible condition of radial normal
'A{fxr!ﬁ‘ﬂ .»:fe:r. A ﬂil?g:g _@15..* on faulting) to 3 (the most compressive possible conditior
If sl Y of radial reverse faulting).” (Snee & Zoback)
q,_]i,{"’f Widtang Basin l
(/\ LT 2 l,,:tuﬁg, ; B BEs il Shmax azimuth direction (N35°E) is taken from
A 8 Central_, A= 107 ]f/ the mapped Area 3 corresponding to this FSP
=% 5 [} i i
Nfr’ i 13 ﬁ?ﬁj’ A analysis published by Snee and Zoback. The
£
‘——g Baslh A:; 086 ;:,‘ maximum horizontal stress gradient is derived
WEBRE 1”:9'95 f from the A Phi parameter (0.52) also for Area 3
a% |6 o, Grrs.ham auit’ 10 A NIRTE J;"
g a“" b & Crond
i e, ‘;‘\ﬁ&k | Ffaffﬂﬂ'ﬂ.r Arch pf:;.
:9&-,.-9 i A% 075 As = [L54 L
I ~ 154 16 & il
3 o
hvi
% <060 %‘i"r \’5‘ J {’ph‘/ L7
o] (RO & val Verde Basin Frllr
b ; LS A ﬂ.
A, ifaulting regimej: Ay =067 .
0 05 1_lu 1.I5 i NE - ) I
-l me—— Ty PRI |-
sdialWF NFSEINF 85 \\,. ¥ Atk %

Figure 10 - Local Stress Parameters used (Snee and Zoback, 2018) Models 1 thru 10

Shmax azimuth direction (NO35°E) is taken from the mapped Area 3 corresponding to this FSP analysis published by Snee and Zoback
(Figure 10). The maximum horizontal stress gradient is derived from the A Phi parameter (0.52) also for Area 3. The same stress

parameters are used for all models (1 thru 4).
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-)] Stress Data == -

O Specify All Three Stress Gradients [psi/ft]
@ Use A-Phi Model
Vertical Stress Gradient [psiffi] 11

A-Phi Parameter 052

[] Min Horiz Stress Grad Available [psi/ft]

Max Hor Stress Direction [deg N CW] 35

Initial Res. Pressure Gradient [psi/fi] 0.44

Reference Depth for Calculations [ft] 13940|
OK

Figure 11 - FSP Stress & Reservoir depth input Models 1 thru 4

The following reservoir parameters were utilized for the AOI as input to FSP models 1 thru 4.

Hydrology and well parameters data was provided by Mewbourne Oil Company.

Hydrology Data l;‘i-
® Enter Hydrologic Parameter§
© Load External Hydrologic Model
Aquifer Thickness [ft] 910
Porosity [%] 5}
Permeability [mD] 150
OK

Figure 12 - Injection Interval (reservoir parameters) FSP Input Models 1 thru 4.

LONQUIST & CO. LLC
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Model 1 — Basement

File Datalnputs Exportlmage Zoom

Fau/t Shp POtennal MODEL INPUTS ‘ GEOMECHANICS ‘ ‘ PROB. GEOMECH ‘ ‘ HYDROLOGY ‘ ‘ PROB. HYDRO ‘ ‘ INTEGRATED ‘
Fault Selector:
Fault #1
Fault #2 Stress Regime: Normal Faulting Select Well: Al v
Fault #3
Fault #4
Fault #5
Fault #6 .
Fault #7
Faul 3 - - I H I
1367 ~l
1 34 | 4 ........................................................................................................
132 =35
z 5 | LT N R
= 130 : 5 5
g) 128, 325 il
= o :
"6' 1267 "é’ 2
c — :
>‘| 124 L E 15 ......
=

1227
120
118

[y

o
)]

165 170 17 180 185 2025 2030 2035 2040 2045

X easting [km] Time [years]

Calculate

Figure 13 - FSP Model 1 Input: 14 injectors and 8 Basement fault segments

LONQUIST & CO. LLE
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Model 1 & 2
)] Fault Slip Potential vFSP 2.0 = ':'-
File Datalnputs Exportimage Zoom
Fau[t Shp Potenna/ ‘ MODEL INPUTS GEOMECHANICS ‘ ‘ PROB. GEOMECH HYDROLOGY PROB. HYDRO INTEGRATED
Fault Selector:
Stress Regime: Normal Faulting
= d) PPF: Pore Pressure to Slip v Help
6000
5000
4000
- : : ésooo e
2000
132 1000 *
— 1307 0 ; i i i
g 0 2000 4000 6000 8000 10000
o 128 < effective [psi]
c
£
5 1261
| =
>
12471
160 165 170 175 180
¥ easting [km]
I
0.00 500 1000 1500 2000 2500 anon 3663
Delta PP to slip [psi] Stereonet Show: T E— .

Figure 14 - FSP Geomechanics Tab, Model 1 and 2

Demonstrates pore pressure to slip (psi) for each fault segment, direction of SHmax, and a Mohr diagram with frictional slip line
shown in red. Faults are colored according to the color scale.

LONQUIST & CO. LLC
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A-Phi stress model is being used

Vertical Stress Grad [1.1 psiff]

Initial PP Grad [0.44 psiffi]

Strike Angles [varying, degrees]

Dip Angles [70 degrees]

Max Horiz. Stress Dir [35 degrees]

Friction Coeff Mu [0.58]

A Phi Parameter [0.52]

PlusMinus

Mewbourne Oil Company FSP ANALYSIS

01

0.052

Figure 15 - Input for Probabilistic Geomechanics Tab

The FSP program performs a probabilistic Monte Carlo analysis based on user specified variability of input parameters for both
Geomechanical and Hydrology calculations.

LONQUIST & CO. LLC
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Model 1 & 2
)] Fault Slip Potential vFSP 2.0 == -
File Datalnputs Exportlmage Zoom
Fau” Shp Potennaf ‘ MODEL INPUTS ‘ ‘ GEOMECHANICS ‘ PROB. GEOMECH ‘ HYDROLOGY PROB. HYDRO INTEGRATED
Fault Selectar: Variability in Inputs
i Sl —ET—
A-Phi
Friction Coeff P
SHmax Azimuth
Dip of Fault
1
Strike of Fault
Pore Press Grad |
o 0.8 Vert Stress Grad
%] : :
ERY e -20 -10 0 10 20
w Percent Deviation [%]
o
z
E 0.4y Choose a fault to see sensitivity analysis
0
6_9 : Sensitivity Analysis for Fault #4
Wert Stress Grad
0 ; : ] ] ] Strike of Fault
0 2000 4000 6000 8000 10000 A-Phi i
4 Pore Pressure to Slip [psi
P [psil Pore Press Grad
Max Delta PP [psi]: 10000 SHmax Azimuth |
= Dip of Fault
‘ Export CDF data ‘ ‘ Show Input Distributions ‘
3500 4000 4500 5000 5500

Figure 16 - FSP Probabilistic Geomechanics Tab, Model 1 and 2

The software propagates the relative uncertainties through the model, producing a distribution of pore pressures to slip.

LONQUIST & CO. LLC
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Model 1 — Initial conditions before Boomerang SWD well is completed

Fault Slip Potential vFSP 2.0 - | o[
File Datalnputs Exportimage Zoom
Fau” Shp POtennal ‘ MODEL INPUTS ‘ ‘ GEOMECHANICS ‘ ‘ PROB. GEOMECH HYDROLOGY ‘ ‘ PROB. HYDRO INTEGRATED
Fault Selector:
All Faults ~ Max plot DP [psi]: 500 Single Well Radial Solutions
500 : ; :
Select Well Al N : : :
500 i3 : : :
140 450 o ;
=1 H
w :
400 B 200 :
135 a :
4350
€ b @ 100
%1% BOOMER 3W§ |
£ &E&B 0 £ 0 & : :
= = ! H :
o o g 0 5 10 15 20
; 125 418063979 o Distance [km]
44202 48530
120
41402 Waohr Circles for All Faults

v

Calculate

Year:

165 170 175 180 185
x easting [km]

Export Hydrology ‘

10000 15000

o effective [psi]

5000
2022

Figure 17 - FSP Hydrology Tab Before Proposed Completion

The software demonstrates pressure change as a function of distance from each of the 14 injection wells in Model #1.

FETRRLEN
INEINEENS

21




Mewbourne Oil Company FSP ANALYSIS

Model 1 - Conditions in 2042 after Boomerang SWD well is completed

)] Fault Slip Potential vFSP 2.0 l;li-

File Datalnputs Exportlmage Zoom

FBU” Shp Potem‘ia/ ‘ MODEL INPUTS ‘ ‘ GEOMECHANICS ‘ ‘ PROB. GEOMECH HYDROLOGY

Fault Selector:

PROB. HYDRO INTEGRATED

Max plot DP [psi]: 500 Single Well Radial Solutions

Select Well Al . 400

m
o
=1

=y
in
=]

=y
]
=1

Pressure [psi]

0
M
=

00 b

0 5 10 15 20
Distance [km]

300

]
Jhi]
=]

¥ northing [km]

ressure front [psi]

o

Mohr Circles for All Faults

x easting [km] &

- e

Year: 2042| . ’7 R

10000 15000
o effective [psi]

0 5000

Figure 18 - Model 1 FSP Hydrology Tab

The software projects pressure changes away from each injector 20 years after completion.

LONQUIST & CO. LLC
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Probabilistic analysis input utilized for this internal radial flow-based model

® Probabilistic Hydrology
© Deterministic Hydrology

Plus/Minus:
Aquifer Thickness [910 fi] | 109.2 |
Porosity [6 %] | 072 |
Perm [150 mD] | 18 |
fluid density [1000 kg/(m"3)] | 100 |
dynamic viscosity [0.0008 Pa.s] | 0 |
Fluid Compressibility [3.6e-10 Pa*-1] | 0 |
Rock Compressibility [1.08e-09 Pa™-1] | 0 |

Change Computations?

#Hydrologic lterations=200, change? | 200 |

oK

Figure 19 - Probabilistic Hydrology tab parameters Models 1 - 4

LONQUIST & CO. LLE
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Mewbourne Oil Company FSP ANALYSIS
Model 1 — Initial Conditions before Boomerang SWD well is completed

)] Fault Slip Potential vFSP 2.0 =9 -
File Datalnputs Exportlmage Zoom

Fault Slip Potential

Fault Selector:

MODEL INPUTS ‘ ‘ GEOMECHANICS ‘ ‘ PROB. GEOMECH ‘ ‘ HYDROLOGY PROB. HYDRO ‘ ‘ INTEGRATED ‘

Probability of Pressure Probability of Pressure
Exceedance on Fault, Jan 1, 2022 Exceedance on Fault, Jan 1, 2022
1 ‘ . . . ; 1 e -
0.81-
08

206
=

£06 =

= o

-g a 04

Q

S 04f

o~ 0.2

0.2 0 et
0 1000 2000 3000 4000 5000 6000 7000
4 Pore Pressure on fault [psi]
0 ; ' : ’ ’ Max Delta PP [psi]: 7000
0 10 20 30 40 50
A Pore Pressure on fault [psi]
Max Delta PP [psi]: 59
Year. 2022 4 ’ Export Blue Curves Show Input Distributions

Figure 20 - Model 1 Probabilistic Hydrology Tab, before completion

The Probabilistic Hydrology tabs combine hydrology with the Probabilistic Geomechanical cumulative distribution function (CDF) of
the pore pressure to slip.

LONQUIST & CO. LLC
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Model 1 — Conditions in 2042 after Boomerang SWD well is completed

-3 Fault Slip Potential vFSP 2.0 - | = [
File Datalnputs Exportimage Zoom
Fau” Shp POtenna[ ‘ MODEL INPUTS ‘ ‘ GEOMECHANICS ‘ ‘ PROB. GEOMECH ‘ ‘ HYDROLOGY ‘ ‘ PROB. HYDRO INTEGRATED ‘
Fault Selector:
~
Probability of Pressure
Exceedance on Fault, Jan 1, 2042 Probability of Pressure
1 o g R Exceedance on Fault, Jan 1, 2042
0.8 og
z08

=08 ]
= B
| a 04
a
S 04
o * 02

02 % 1000 2000 3000 4000 5000 6000 7000

4 Pore Pressure on fault [psi]
Max Defta PF [psi]. 7000
0 A 4 4
0 50 100 150 200
A Pore Pressure on fault [psi]
Max Delta PP [psi]: 291
Year: 2042‘ 4 ’7 ’ Export Blue Curves Show Input Distributions

Figure 21 - Model 1 Probabilistic Hydrology Tab, 20 years after completion

The following integrated tabs show the combined results of probabilistic geomechanics and hydrology models run for all 8 Basement
fault segments.

LONQUIST & CO. LLC
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Model 1 — Initial Conditions before Boomerang SWD well is completed
)] Fault Slip Potential vFSP 2.0 = I='-

File Datalnputs Exportlmage Zoom

Fau” Shp POtenna[ ‘ MODEL INPUTS ‘ ‘ GEOMECHANICS ‘ ‘ PROB. GEOMECH ‘ ‘ HYDROLOGY ‘ ‘ PROB. HYDRO INTEGRATED
Fault Selector:
au Elector: EXDOI’[
~ b) PP Change at fault [psi] v
:a- Select Fault to Plot Pressures
Summary Plots E 160
o
140 =
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o
o ®
135 o
§ B0
= G
> 130} [ &
o S e
[= %] . . B 3 : : :
= E 0 2 E I i i i
£ o 2015 2020 2025 2030 2035 2040 2045
2125 Time [years]
-
1
1150 8 D.a—
165 170 175 180 5 :
x easting [km] E 0E 1
a |
3 = 1
] 1
[T

0.00 0.2 04 06 0.8 1 0z
Fault Sip Potentia
Year: 2022 . R

Figure 22 - Model 1 Integrated Tab, Initial Conditions before Boomerangis completed

2015 2020 2025 2030 2035 2010 2045
Time [years]

Pore Pressure change (psi) is posted for each fault segment.
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Model 1 — Initial Conditions before Boomerang SWD well is completed
)] Fault Slip Potential vFSP 2.0 = I:'-

File Datalnputs Exportimage Zoom

Fault Shp POIE'”UIB[ ‘ MODEL INPUTS ‘ ‘ GEOMECHANICS ‘ ‘ PROB. GEOMECH ‘ ‘ HYDROLOGY ‘ ‘ PROB. HYDRO INTEGRATED
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Figure 23 - Model 1 Integrated Tab, Initial Conditions
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Fault Slip Potential for each fault segment is posted as a percentage likelihood.
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Model 1 — Conditions in 2042 after Boomerang SWD well is completed
Fault Slip Potential vFSP 2.0 \;‘g

File Datalnputs Exportimage Zoom

Fau” Shp P'Otennal ‘ MODEL INPUTS ‘ ‘ GEOMECHANICS ‘ ‘ PROB. GEOMECH ‘ ‘ HYDROLOGY ‘ ‘ PROB. HYDRO ‘ ‘ INTEGRATED
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Figure 24 - Model 1 Integrated Tab, 20 years after completion

Pore Pressure change (psi) is posted for each fault segment.
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Model 1 — Conditions in 2042 after Boomerang SWD well is completed

Fault Slip Potential vFSP 2.0

=T o

File Datalnputs

Export Image Zoom

Fault Slip Potential
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Figure 25 - Model 1 Integrated Tab, 20 years after completion

Fault Slip Potential for each fault segment is posted as a percentage likelihood.
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3.0 FSP Analysis MODEL 2 — Basement Faults - only Boomerang SWD

well
Model #2 only incorporates the proposed Boomerang 6 Fee SWD #1 well with proposed
injection rate of 25,000 barrels per day, or an average of 760,417 barrels per month.

All other parameters remain consistent as Model #1 such as faults, stress regime, reservoir, and
probabilistic parameters. Below is the only change regarding Model #1 with respect to injector
data.

)] Injection Wells == -

© Enter Wells Manually

@® | oad Wells Complete .csv

Number of file header lines: | 1 Load .csv File
UniquelD/Name Easting (km) Northing (km) Year |Month (1-12)/InjectionVolume (bbl/month)
JEDDMERANG 172.0071954 128.5265359 2022 8 760417
File Format Help Extrapolate Injection? Accepts up to 100 wells
OK

Figure 26 - Model 2 Injector Input

LONQUIST & CO. LLC

30




Mewbourne Oil Company FSP ANALYSIS

Model 2 - Basement

3] Fault Slip Potential vFSP 2.0 - | = [
File Datalnputs Exportimage Zoom
Fau”- Shp Potennaf MODEL INPUTS GEOMECHANICS ‘ ‘ PROB. GEOMECH ‘ ‘ HYDROLOGY ‘ ‘ PROB. HYDRO ‘ ‘ INTEGRATED ‘
Fault Selector:
All Faults -
Fault #1
Fault #2 Stress Regime: Nommal Faulting Select Well: All v
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Fault #4
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Fault #6 1
Fault #7
25 -
— z
c 130 B SO SN o Db q
o~ : :
= oBOCMERANG 3
£ : E S - [T SR SRS UTRNSS SISt SRRTIISS S WO ]
= : : o
5 =
c 125 = 4 i
- 3
=
H h H 0'5 1
I I3 I3 r 0 I I i i i
165 170 175 180 2025 2030 2035 2040 2045
/ X easting [km] Time [years]

Figure 27 - Model 2 Inputs Tab

The following FSP result tabs are for the second model which includes only the proposed injection well.

LONQUIST & CO. LLC
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Model 2 — Initial conditions before Boomerang SWD well is completed

Fault Slip Potential vFSP 2.0 I;Ii-
File Datalnputs Exportlmage Zoom
FaUIt Shp POI’ennal ‘ MODEL INPUTS ‘ ‘ GEOMECHANICS ‘ ‘ PROB. GEOMECH ‘ ‘ HYDROLOGY ’ ‘ PROB. HYDRO ‘ ‘ INTEGRATED ‘
Fault Selector:
All Faults ~ Max plot DP [psil: 500 Single Well Radial Solutions
Select Well: All v
400
500 &
136 2,300
450 [
134 E
400 o 200
132 4350 -
£ 130 T E 100
o 5
£ BOOMERANG 250 £ : :
£ 128 H 0 i i i |
e {oo & 0 5 ) 10 15 20
> 126 o Distance [km]
=150
124
Mohr Circles for All Faults
x easting [km] &
v " 20001
0 I i i
0 5000 10000 15000
Year: 2022| . , o effective [psi]

Figure 28 - Model 2 Hydrology Tab, Initial Conditions
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Mewbourne Oil Company FSP ANALYSIS

Model 2 - Conditions in 2042 after Boomerang SWD well is completed.

File  DataInputs

Export Image Zoom

Fault Slip Potential vFSP 2.0

BE |

FBU” Shp POIE”UB’ ‘ MODEL INPUTS ‘ ‘ GEOMECHANICS ‘ ‘ PROB. GEOMECH HYDROLOGY ’ ‘ PROB. HYDRO ‘ ‘ INTEGRATED
Fault Selector:
All Faults - Max plot DP [psi]: 500 Single Well Radial Solulions
Select Well: All v : : :
500 i ; ;
450 o
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134 400 g DO b oo e
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™ 126 o Distance [km]
124
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199 6000 0
165 170 175 180 — 4000
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Year: 2042| . R o effective [psi]

Figure 29 - Model 2 Hydrology Results, 20 years after Completion
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Model 2 — Initial Conditions before Boomerang SWD well is completed

Mewbourne Oil Company FSP ANALYSIS

)] Fault Slip Potential vFSP 2.0 - | o [
File Datalnputs Exportlmage Zoom
FaU/t Shp POtennal ‘ MODEL INPUTS ‘ ‘ GEOMECHANIC S ‘ ‘ PROB. GEOMECH ‘ ‘ HYDROLOGY PROB. HYDRO INTEGRATED ‘
Fault Selector:

)

Calculate

LONQUIST & CO. LLC
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Figure 30 - Model 2 Probabilistic Hydrology Results Tab, Initial Conditions
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Model 2 — Conditions in 2042 after Boomerang SWD well is completed

] Fault Slip Potential vFSP 2.0 =|0 -
File Datalnputs Exportlmage Zoom
Faulr ‘Shp Potennal ‘ MODEL INPUTS ‘ ‘ GEOMECHANICS ‘ ‘ PROB. GEOMECH ‘ ‘ HYDROLOGY ‘ ‘ PROB. HYDRO ‘ ‘ INTEGRATED ‘
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Figure 31 - Model 2 Probabilistic Hydrology Results Tab, 20 years after completion

Only includes proposed injector, held constant at the permitted rate.
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Model 2 — Initial Conditions before Boomerang SWD well is completed
)] Fault Slip Potential vFSP 2.0 - [ o [
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Figure 32 - Model 2 Integrated Results Tab, Initial Conditions

Pore Pressure change (psi) is posted for each fault segment.
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Model 2 — Initial Conditions before Boomerang SWD well is completed
] Fault Slip Potential vFSP 2.0 =|a -
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Figure 33 - Model 2 Integrated Results Tab, Initial Conditions

Fault Slip Potential for each fault segment is posted as a percentage likelihood.
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Model 2 — Conditions in 2042 after Boomerang SWD well is completed
Fault Slip Potential vFSP 2.0 =B -
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Figure 34 - Model 2 Integrated Results Tab, 20 years after completion

Pore Pressure change (psi) is posted for each fault segment.
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Model 2 — Conditions in 2042 after Boomerang SWD well is completed
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Figure 35 - Model 2 Integrated Results Tab, 20 years after completion

Fault Slip Potential for each fault segment is posted as ain percentage likelihood.
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4.0 FSP Analysis MODELS 3 and 4 — Woodford Faults

Models #3 and #4 analyze Woodford fault traces within the AOl which utilize the same
methodology as previous models. Input parameters for stress regime, reservoir, and
probabilistic ranges are consistent with Models 1 & 2. Therefore, the following figures (36 to
45) illustrate the Precambrian fault traces used as input, and the FSP results tabs.

Model #3 incorporates all 14 injection wells, whereas Model #4 only uses the planned
Boomerang 6 Fee SWD #1 completion with proposed average injection rate of 25,000 barrels
per day, or an average of 760,417 barrels per month.

)| Fault Data = | = -

MNumber of faults (max 500) g

Friction Coefficient mu 0.58

© Random Faults

® Enter Faults

X [East km] | ¥ [North km] | Strike [Deg] | Dip [Deg] | Length [km]
| 1] 1639619 131.9552 137.7000 70 1.9900
2| 1655193 130.2271 138.3000 70 2.6600
| 3| 1671233 128.4506 137.5000 70 21300
| 4 | 168.7543 126.7632 134 6000 70 25700
| 3| 1703176 125.2160 134.8000 70 1.8300
|6 | 171.4297 124.0941 135.9000 70 1.3300
|7 1725659 122 8073 140.3000 70 21100
| &8 | 173.8664 121.2480 140.1000 70 1.9600
|8 ] 1749183 119.9868 140.1000 70 1.3300
Load File Help
OK

Figure 36 - FSP Fault input for Models 3 and 4
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= WOODFORD FAULT SEGMENTS

3001 545:(2620000
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3001 544}(9630000
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7

30015485300000
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Figure 37 - Woodford fault segments (9) used in FSP Analysis Models 3 and 4
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Model 3 - Woodford

Mewbourne Oil Company FSP ANALYSIS
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Figure 38 - FSP Model 3 Input: 14 injectors and 9 Woodford fault segments
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Model 4 - Woodford
)] Fault Slip Potential vFSP 2.0 I;‘i-

Data Inputs  ExportImage  Zoom
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Figure 39 - FSP Model 4 Input: Only injector and 9 Woodford fault segments
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Model 3 and 4
)] Fault Slip Potential vFSP 2.0 = I='-
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Figure 40 - FSP Geomechanics Tab, Model 3 and 4

Demonstrates pore pressure to slip (psi) for each fault segment, direction of SHmax, and a Mohr diagram with frictional slip line shown
in red. Faults are colored according to the color scale.
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Figure 41 - FSP Probabilistic Geomechanics Tab, Model 3 and 4

Propagates the relative uncertainties through the model producing a distribution of pore pressures to slip.

LONQUIST & CO. LLC

45




Mewbourne Oil Company FSP ANALYSIS

The following page shows the integrated tabs which combined results of probabilistic geomechanics and hydrology models run for
all 9 Woodford fault segments.

Model 3 — Initial Conditions before Boomerang SWD well is completed
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Figure 42 - Model 3 Integrated Tab, Initial Conditions

Pore Pressure change (psi) is posted for each fault segment.
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Model 3 — Conditions in 2042 after Boomerang SWD well is completed
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Figure 43 - Model 3 Integrated Tab, 20 years after completion.

Pore Pressure change (psi) is posted for each fault segment.
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Model 4 — Initial Conditions before Boomerang SWD well is completed
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Figure 44 - Model 4 Integrated Tab, Initial Conditions

Pore Pressure change (psi) is posted for each fault segment.
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Model 4 — Conditions in 2042 after Boomerang SWD well is completed
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Figure 45 - Model 4 Integrated Tab, 20 years after completion

Pore Pressure change (psi) is posted for each fault segmet.
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5.0 MODEL 1 FSP Analysis Results

Model 1
13 Injection Wells, Boomerang SWD & Basement faults

Fault | Pore Pressure to Slip PP Change 2022 FSP 2022 PP Change 2042
1 4521 3 0.00 78
2 4448 5 0.00 98
3 4455 9 0.00 117
4 4455 16 0.00 133
5 4440 28 0.00 145
6 4387 40 0.00 149
7 4387 41 0.00 145
8 4387 34 0.00 135

Table 1 - Model 1 FSP Results per fault segment

6.0 MODEL 2 FSP Analysis Results

Model 2
Boomerang SWD & Basement faults

Fault | Pore Pressure to Slip PP Change 2022 FSP 2022 PP Change 2042
1 4521 0 0.00 13
2 4448 0 0.00 19
3 4455 0 0.00 27
4 4440 0 0.00 34
5 4387 0 0.00 32
6 4387 0 0.00 25
7 4387 0 0.00 18
8 4387 0 0.00 13

Table 2 - Model 2 FSP Results per fault segment
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7.0 MODEL 3 and 4 FSP Analysis Results

Model 3

13 Injection Wells, Boomerang SWD & Woodford faults

Pore Pressure to Slip | PP Change 2022 | FSP 2022 | PP Change 2042

1 4410 2 0.00 65

2 4364 4 0.00 83

3 4425 8 0.00 105
4 4629 15 0.00 129
5 4616 26 0.00 148
6 4542 34 0.00 157
7 4200 39 0.00 160
8 4217 38 0.00 154
9 4217 35 0.00 145

Model 4

Boomerang SWD & Woodford faults

Pore Pressure to Slip | PP Change 2022 | FSP 2022
1 4410 0 0.00 13
2 4364 0 0.00 18
3 4425 0 0.00 24
4 4629 0 0.00 29
5 4616 0 0.00 29
6 4542 0 0.00 25
7 4200 0 0.00 21
8 4217 0 0.00 16
9 4217 0 0.00 12

Table 3 - Model 3 & 4 FSP Results per fault segment.
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8.0 Recorded Seismicity
Between 1/1/1900 and 1/06/2021 0 earthquakes with magnitudes 2 or greater were recorded by

USGS within the Boomerang 6 Fee SWD #1 FSP AOI (6 miles).

| EDDY COUNTY, NEW MEXICO

/\/YMDSSSEU ® USGS

&
30015442620000

&
30015444190000
30015446620000

&
30015238090001

&
30015440610000 1
30015261420100 )
6 miles
s N
30015449630000

BOOMERANG*_ 6_FEE_SWD

&
30015446660000

&
&
300154180600%%015439?90000

30015485300000

s
30015442020000

Figure 46 — USGS reported seismicity

52




Mewbourne Oil Company FSP ANALYSIS

0 Earthquakes with magnitude of 2 or greater inside the the Boomerang 6 Fee SWD #1 FSP ANALYSIS AREA

© Modify Search?

Your search has zero results, you can view realtime data instead or modify
your search.

VIEW REALTIME DATA MODIFY SEARCH

Figure 47 - USGS Earthquake catalog within Boomerang 6 Fee SWD #1 FSP AOI
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9.0 Conclusion
Four (4) FSP models were run within Boomerang SWD AOI analyzing the following fault traces.

e Precambrian
e Woodford

Two models were run for each set of fault traces, the first included all currently active injectors
and select permitted injectors within the 6-mile AOI (including the proposed Boomerang 6 Fee
SWD #1 location), and the second model per fault set only includes the proposed SWD well. The
reservoir and stress parameters for the proposed injection interval do not increase the potential
for the faults analyzed to slip.

In our opinion the proposed BOOMERANGG6 FEE SWD #1 injection well does not pose a risk of
increasing seismicity within this FSP AOI.
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Appendix 1 - Earthquake Backup

BOOMERANG 6 FEE SWD #1
ELEV.: 3060’
LAT: 32.1592532° N (NAD83)
LONG: 7104.1269550° W (NADE3)

200’

Search Earthquake Catalog

Circle

Center Latitude Center Longitude
|

32.1592532 -104.126955

Quter Radius (km)

10

0 Earthquakes with magnitude of 2 or greater inside the Boomerang 6 Fee SWD #1 FSP ANALYSIS AREA

@ Modify Search?

Your search has zero results, you can view realtime data instead or modify
your search.
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Search Earthquake Catalog

Basic Dptivns

Magnltade Tuste & Tisne Gragraphic Region

BOOMERANG € FEE SWD #1
ELEV.: 3060°
LAT: 32.1592532° N (NAD83)
LONG: 104.1269550° W (NAD83)

200’

[5] Advanced options

One USGS earthquake within 20 km of the Boomerang
6 Fee SWD #1
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20

= USGS

Search Results
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1 of 1 earthquakes in map area
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Magnitude - Newest First -
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DOWNLOAD

Didn't find what you were looking
for?

= Check your Settings.

= Which earthquakes are included on the
‘map and list?

s Felt something not shown — report it
here.
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M 3.9 - 5 km WNW of Loving, New Mexico
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View all origin products (1 total)

Contributed by U3 * last updated 2014-11-06 23:21:27 {UTC)
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Details
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Magnitude

323717°N 104.743"W
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Boomerang 6 Fee SWD #1

The closest earthquake is 1974-11-28
03:35:20, Lat 32.3108793, Long -
104.1425000, Mag 3.9 and it’s 16.9 km
(10.5 miles) away from Boomerang 6 Fee
SWD #1
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