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OWL FSP ANALYSIS

1.0 OVERVIEW

The following report by Lonquist & Co. addresses the requested Fault Slip Potential (FSP)
analysis on behalf of OWL SWD Operating for The Office #1 SWD permit request.

2.0 KEY ELEMENTS

1. Structure maps on the tops of the proposed injection formation, centered on the
proposed well location.

2. Two structural cross sections annotated with the top proposed injection formation and
injection interval: one oriented along the strike of the proposed formation and the other
perpendicular to the strike of the proposed formation.

3. Maps include an aerial extent greater than a radius of 5.6 miles centered on the
proposed The Office location.

4. FSP modeling using Stanford Center for Induced and Triggered Seismicity (SCITS)
software.

a. Model Area of Interest (AOI) with radius of 9.08 Km
b. Model input includes known subsurface fault locations with faults segmented to
a maximum length of 3 Km.
c. Two models run for each known fault (four models) with year-end at least 20
years into the future (Figure 1).
i. First model run includes all permitted injection well volumes (obtained
from DrillingInfo) in the AOI plus the proposed injection well
ii. Second model run includes only the proposed injection well.

3.0 Executive Summary

The location of OWL The Office SWD #1, the selected 15 injection wells, and faults in Eddy
County, New Mexico are shown on Figure 1. The Office SWD #1 permit application is targeting
the Devonian-Fusselman formations at a measured depth of 13,500’ to 14,050’ (Figure 2).

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.

The Woodford fault traces cut the highest, in a stratigraphic sense, within the AOI (Figure 3).

In our opinion injection fluids will be confined to the Devonian-Fusselman formation which are
approximately 2000 ft above basement rock. 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.


http://www.beg.utexas.edu/resprog/permianbasin/gis.htm
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EDDY COUNTY - OWL THE OFFICE #1 SWD
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Figure 1 - Proposed OWL location, and FSP analysis AOI.
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Figure 2 - Injection Target: Devonian
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4.0 Geologic Overview
The proposed The Office SWD 1 well is located in Eddy County, New Mexico on the northern side

of the Delaware Basin.
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Figure 1. Index map of the study area showing location of the geo-

logic cross-section

Figure 4 - Index map of West Texas geologic provinces with the location of proposed Office SWD
(Keller, 1980)
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Figure 5 - Stratigraphic column of the Delaware Basin.
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Figure 6 - Published Regional Cross Section, annotated with key formations (Keller, 1980)

The geologic maps and cross sections which follow are in keeping with these regional studies. The proposed injection interval in the
Devonian section is proximal to the Woodford and Basement fault traces utilized in this FSP analysis
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Figure 10 - Structural Cross Section — Strike. Proposed injection interval in pink.
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Figure 11 - Structural Cross Section — Dip. Proposed injection interval in pink.
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OWL FSP ANALYSIS
6.0 FSP Analysis MODEL 1 —Woodford 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 9.08 Km AOI.

e Proposed rates for the The Office SWD #1.

e Proposed injection interval reservoir parameters and average depth.

e Local stress information, 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 all permitted injection wells in the AOI plus the proposed injection
interval (16 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
“buried” faults will slip.

Figure 13 shows the location of existing fluid injection wells and the proposed The Office SWD
#1 in relation to faults documented within the AOI. Woodford fault traces are from the BEG
Integrated Synthesis of the Permian Basin database (Figure 15).
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EDDY COUNTY - OWL THE OFFICE #1 SWD
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Figure 12 - OWL FSP Analysis Injection Well
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Partial View of 16 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)

629 [4502 166.541241
630 4602 166541241
631 [4802 185.541241
632 [4602 166.541241
633 4602 166 541241
634 [4802 185.541241
635 [4602 166.541241
636 |4502 166 541241
637 [4602 166.541241
638 [4802 186.541241
639 |4802 166 541241
640  [4802 166.541241
641 [4802 185.541241
642 (4851 161.338835
B643  [4851 161.338835
644 (4851 161.338835
645 (4851 161.338835
bdb (4851 161.338835
647  [4851 161.338835
648 (4851 161.338835
649 (4851 161.338835
650 [4851 161.338835
651 [THE OFFICE SWD-1 SHL 166.137519

134.875181
134 875181
134.875131
134.875181
134 875181
134.875181
134.875181
134 875181
134.875181
134.875181
134 875181
134.875181
134.875181
134 733907
134733807
134.733807
134.733907
134 733807
134.733807
134.733807
134 733807
134.733807
124663779

2019
2018
2019
2019
2018
2019
2019
2019
2020
2020
2020
2020
2020
2019
20$89
2019
2019
2018
2019
2019
2020
2020
2020

@ o~ @ o

281362
201528
105313
1200
161651
86970
210196
344594
133308
167465
178415
160418
27128
104477
163720
143739
214818
199320
154049
173676
159087
115622

1064583

1

File Format Help

Extrapolate Injection?

Accepts up to 100 wells

OK

LONQUIST & CO. LLC

Figure 13 - FSP injection well input Model 1
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Woodford Fault segments
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Figure 14 - Woodford Fault segments (7) used in FSP Analysis Models 1 and 2
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Partial View Woodford Fault Segments

T
n Fault Data

= B |

Number of faults (max 500)

7

Friction Coefficient mu 06
© Random Faults
© Enter Faults

X [East km] | Y [North km] | Strike [Deg] Dip [Deg] Length [km]
N 161.8476 1342191 136.4000 85 26774
| 2| 163.6518 132.2886 137.4000 85 26075
| 3| 1865.3659 130.3990 138.1000 85 2.4951
|4 167.0191 128 5673 137.4000 85 24397
| 5 | 1687493 126.7681 134.3000 85 2.5543
| 6 | 1706746 124.8624 134.7000 85 2.8636
| 7| 1724658 122.9321 140 85 2.4088
Load File H Help
‘ OK

Figure 15 - FSP Fault input for Models 1 and 2
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State of stress in the Permian Basin, Texas and
New Mexico: Implications for induced seismicity
Jens-Erik Lund Snes’ and Mark D, Tnback' Febuary 2018 THE LEADING EDGE

“The Ad parameter describes the ratio between the
principal stress magnitudes using a single, readily
interpolated value that ranges smoothly from 0 (the
most extensional possible condition of radial normal
faulting) to 3 (the most compressive possible condition
of radial reverse faulting).” (Snee & Zoback)

Shmax azimuth direction (NO35°E) is taken
from the mapped Area 3. The maximum
horizontal stress gradient is derived from the
A Phi parameter (0.52) also for Area 3.

(RERRNTW. ¢
ting regime):
05 10 'li5

A, (faul
0

radial NF NF SS/NF - S5

Figure 16 - Local Stress Parameters used (Snee and Zoback, 2018) Models 1 thru 4

Shmax azimuth direction (NO35°E) is taken from the mapped Area 3 corresponding to this FSP analysis published by Snee and Zoback
(Figure 17). 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 (1-4).
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-
B Stress Data

HE)

© Specify All Three Stress Gradients [psi/ft]

©® Use A-Phi Model

Vertical Stress Gradient [psi/ft]

A-Phi Parameter

1 Min Horiz Stress Grad Available [psifft]

Max Hor Stress Direction [deg N CW]

Initial Res. Pressure Gradient [psifft]

Reference Depth for Calculations [ft]

52

35

0.465

14050

OK

Figure 17 - 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.

Backup information for these parameters is included in Appendix 2.

ENERDY
ADVISORS.

Hydrology Data

1| @ Enter Hydrologic Parameters

© Load External Hydrologic Model
Aquifer Thickness [ft]
Porosity [%]

Permeability [mD]

OK

Figure 18 - Injection Interval (reservoir parameters) FSP Input Models 1 thru 4
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Model 1 — Woodford

OWL FSP ANALYSIS

File Datalnputs Exportlmage Zoom

Fau[t Shp POten“al MODEL INPUTS ‘ [ GEOMECHANICS ] | PROB. GEOMECH l l HYDROLOGY l [ PROB. HYDRO ] [ INTEGRATED
Fault Selector:
Fault #1
E:EE ﬁ Stress Regime: Normal Faulting Select Well: All -
Fault #4
Fault #5
Fault #6
Fault #7 N
4 5)( 10
135+ = : : :
E 406&375!‘-]3537 ? g 3 |
X : : @
= 02804 : L ol 1
2 1251 "--1 029 o THE FRIBEASID: 1 3 =
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0420 *
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Figure 19 - FSP Model 1 Input: 16 injectors and 7 Woodford fault segments
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Model 1 & 2

OWL FSP ANALYSIS

File Datalnputs Exportlmage Zoom

FaUIt Shp POtent!al | MODEL INPUTS GEOMECHANICS [ PROB. GEOMECH l | HYDROLOGY ] l PROB. HYDRO l [ INTEGRATED
Fault Selector:
= . Stress Regime: Normal Faulting
d) PPF: Pore Pressure to Slip ~
5000 e S
—_ 0 y Y - '
£ 130 0 2000 4000 6000 8000 10000
= o effective [psi]
o
£
=
k=
o
c
= 8
120

Calculate

155 160 165 170 175
¥ easting [km]

0.00 500 1000 1500 2000 2500 3432
Delta PP to slip [psi]

Stereonet Show:

Projected Curves 3

Figure 20 - 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 by their horizontal distance to slip according to the color scale.
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File Datalnputs Exportlmage Zoom

Fault Slip Potential

MODEL INPUTS ‘ ‘ GEOMECHANICS ‘ ’ PROB. GEOMECH ‘ ‘

Fault Selector:

Figure 21 - Input for Probabilistic Geomechanics Tab

HYDROLOGY PROB. HYDRO
’ Variabhyi
I Unifoem Dt o RS ————————— =
A-Phi stress model is being used
Plus/Minus
Vertical Stress Grad [1.1 psiffi] 0.1
Initial PP Grad [0.465 psi/fi] 0.05
Strike Angles [varying, degrees] 5
Dip Angles [85 degrees] 5
Max Horiz. Stress Dir [35 degrees] 4 it
Friction Coeff Mu [0.6] 0.05
i
A Phi Parameter [0 52] 0.05
OK
e

The FSP program performs a probabilistic Monte Carlo analysis based on user specified variability of input parameters for both
Geomechanical and Hydrology calculations.
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Model 1 & 2

File Datalnputs Exportlmage Zoom

FaUIt Slip POtentia, \ MODEL INPUTS l \ GEOMECHANICS l PROB. GEOMECH \ HYDROLOGY l \

PROB. HYDRO l \ INTEGRATED

Variability in Inputs

Fault Selector:
A-Phi

Friction Coeff

SHmax Azimuth g
Dip of Fault 1

1 .
Strike of Fault g

0.9}
Pore Press Grad 1

0.8}

Vert Stress Grad

o
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o
o
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(=]
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0.4y~ Choose a fault to see sensitivity analysis
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&£ 03
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2 Pore Pressure to Siip [psi] Strike of fault e e e

Pore Press Grad : 1

Max Delta PP [psi]: T5T8 SHmax Gradient 1
| Shmin Gradient : : 1
Vert Stress Grad : ; 1
| i
I Export CDF data l \ Show Input Distributions - 08 0 oy 1

£ Pore Pressure to Slip [psi]

Figure 22 - FSP Probabilistic Geomechanics Tab, Model 1 and 2

Propagates the relative uncertainties through the model, producing a distribution of pore pressures to slip.
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Model 1 — Initial conditions before OWL The Office #1 well is completed

File Datalnputs Exportlmage Zoom

Fault Slip Potential

MODEL INPUTS

‘ ‘ GEOMECHANICS ‘ ‘ PROB. GEOMECH ‘ ‘ HYDROLOGY ‘

PROB. HYDRO ‘ ‘ INTEGRATED

Fault Selector:

Calculate

Demonstrates pressure change as a function of distance from each of the 16 injection wells in Model #1.
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Figure 23 - FSP Hydrology Tab Before Proposed Completion
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Model 1 - Conditions in 2041 after OWL The Office #1 well is completed.

Fau/t Shp Potent’al MODEL INPUTS ‘ ‘ GEOMECHANICS ‘ ‘ PROB. GEOMECH ‘ ‘ HYDROLOGY ‘ ‘ PROB. HYDRO ‘ ‘ INTEGRATED
Fault Selector:
Max plot DP [psil 1500 Single Well Radial Solutions
15007 : :
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— 1000f j
[ H
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e
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Year: 2041 , F} < effective [psi]

Figure 24 - Model 1 FSP Hydrology Tab

Projecting pressure changes away from each injector 20 years after OWL completion.
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Probabilistic analysis input utilized for this internal radial flow-based model

OWL FSP ANALYSIS

LONQUIST & CO. LLC

PETROLEUN
ENGI

AUSTIN - KO
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Fault Selector:
ru Uniform Distribution bounds  —— b |
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© Deterministic Hydrology
PlusMinus:
Aquifer Thickness [994 fi] 119
Porosity [4.1 %] 0.49
Perm [5.3 mD] 0.64
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
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Figure 25 - Probabilistic Hydrology tab parameters Models 1 - 4
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Model 1 — Initial Conditions before OWL The Office #1 is completed

File Datalnputs Exportlmage Zoom

Fault Slip Potential |
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Fault Selector:
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Exceedance on Fault, Jan 1, 2020 Exceedance on Fault, Jan 1, 2020
09 i
ost
H 0
06 m 05
z | g
o : :
2 : 03 :
o 04} i :
02 ,’ £
03 4 0.1 ; ; . /,/f
; ' ' J/"ﬂ,.-;i‘
02 : 0 i H e
: 0 1000 2000 3000
0.1 4 Pore Pressure on fault [psi]
0 } Meax Deftas PP [psi] 5000
0 ] 12
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Year: 2020 4 » Export Blue Curves

‘ ‘ Show Input Distributions

Figure 26 - 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.
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Model 1 — Conditions in 2041 after OWL The Office #1 well is completed
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Figure 27 - Model 1 Probabilistic Hydrology tab 20 years after OWL completions

The following integrated tabs show the combined results of probabilistic ggomechanics and hydrology models run for all 7 Woodford

fault segments.
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Model 1 — Initial Conditions before OWL The Office #1 well completed
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Figure 28 - Model 1 Integrated Tab, Initial Conditions before OWL well is completed.

Pore Pressure change (psi) is posted for each fault segment.
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Model 1 — Initial Conditions before OWL The Office #1 well completed
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Figure 29 - Model 1 Integrated Tab, Initial Conditions

Fault Slip Potential for each fault segment is posted in percentage.
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Model 1 — Conditions in 2041 after OWL The Office #1 well is completed
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Figure 30 - 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 2041 after OWL The Office #1 well is completed
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Figure 31 - Model 1 Integrated Tab, 20 years after completion
Fault Slip Potential for each fault segment is posted in percentage.
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OWL FSP ANALYSIS

7.0 FSP Analysis MODEL 2 — Woodford Faults - only The Office #1 SWD

Model #2 only incorporates the proposed OWL System completions with proposed rate for The
Office #1 SWD (maximum injection rate of 35,000 barrels per day = 1,064,583 barrels per
month).

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

= = [ |
B iecron et S M - —_— e — —
© 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)
QTHE OFFICE SWD-1 SHL 166.137519 124 683779 2020 9 1064583
l File Format Help ] Extrapolate Injection? Accepts up to 100 wells
OK

Figure 32 - Model 2 Injector Input
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OWL FSP ANALYSIS

Model 2 - Woodford
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160 165 170 175 180 185 190 2%20 2025 2030 2035 2040 2045
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| /

Calculate

Figure 33 - Model 2 Inputs Tab
The following FSP result tabs are for the second model which includes only the proposed injection well.
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OWL FSP ANALYSIS

Model 2 — Initial conditions before OWL The Office #1 well is completed
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Figure 34 - Model 2 Hydrology Tab, Initial Conditions
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OWL FSP ANALYSIS

Model 2 - Conditions in 2041 after OWL The Office #1 well is completed.
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Figure 35 - Model 2 Hydrology Results, 20 years after Completion

LONQUIST & CO. LLC
*

ENGINEERS | ADMISORS.



OWL FSP ANALYSIS

Model 2 — Initial Conditions before OWL The Office #1 is completed

File Datalnputs ExportImage Zoom

Fault Shp Potential l MODEL INPUTS ] |

GEOMECHANICS ] | PROB. GEOMECH ] | HYDROLOGY PROB. HYDRO | INTEGRATED
Fault Selector:
All Faults G
Probability of Pressure
Exceedance on Fault, Jan 1, 2020
: :ﬁf/;,; :
i P : i
8 (,d';’, 8
: 7 ‘f[’ :
i ”fr,
0.7t cosacodie ;J”..i.’ .
: H;,:H
: L
3-.0.6 i Hf.‘:';" .
= : n;q
ORI L
=05 T
2 Dy
a4t . ..;..,.,I.,'
i ’,"’l
il
02 2
B
’ f’l;
0.1 it
L]
0 i i HIE Al o] ; i i i
1] 1000 2000 3000 4000 5000 6000 7000 8000
4 Pore Pressure on fault [psi]
Max Delta PP [psi]: 3300
Year: 2020| 1 v Export Blue Curves ‘ ‘ Show Input Distributions

Figure 36 - Model 2 Probabilistic Hydrology Results Tab, Initial Conditions
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OWL FSP ANALYSIS

Model 2 — Conditions in 2041 after OWL The Office #1 well is completed
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Figure 37 - Model 2 Probabilistic Hydrology Results Tab 20 years after completion

Only includes OWL proposed injector, held constant at the permitted rate.
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Model 2 — Initial Conditions before OWL The Office #1 well completed
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Figure 38 - 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 OWL The Office #1 well completed
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Figure 39 - Model 2 Integrated Results Tab, Initial Conditions

Fault Slip Potential for each fault segment is posted in percentage.
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Model 2 — Conditions in 2041 after OWL The Office #1 well is completed
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Figure 40 - Model 2 Integrated Results Tab, 20 years after completion

Pore Pressure change (psi) is posted for each fault segment.
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OWL FSP ANALYSIS

Model 2 — Conditions in 2041 after OWL The Office #1 well is completed
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Figure 41 - Model 2 Integrated Results Tab, 20 years after completion.

Fault Slip Potential for each fault segment is posted in percentage.
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OWL FSP ANALYSIS

8.0 FSP Analysis MODELS 3 and 4 — Basement Faults

Models #3 and #4 analyze Basement fault traces within the AOI, 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 (43 to
52) illustrate the Basement fault traces used as input, and the FSP results tabs.

Model #3 incorporates all 16 injection wells, whereas Model #4 only uses the planned OWL well
completion with proposed maximum injection rate.

rl] Fault Data | B e
Number of faults (max 500} 7
Friction Coefficient mu 06
© Random Faults
@ Enter Faults
X [East km] | Y [North km] | Strike [Deg] @ Dip [Deg] | Length [km]
|1]162.5854 1346359 135.5000 85 2.7754
| 2 | 164.5795 132.5795 138.1000 85 2.9537
| 3] 166.5736 130.4367 136.5000 85 2.9012
| 4| 168.5214 128.3234 137.7000 85 2.8475
| 51170.2182 126.5061 137.1000 85 2.1252
| 6 | 171.6612 124.9405 136.9000 85 2.1331
|7 1173.0337 123.4366 138.3000 85 1.9391
(
Load File Help
OK

Figure 42 - FSP Fault input for Models 3 and 4
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Basement Fault segment
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Figure 43 - Basement fault segments (7) used in FSP Analysis Models 3 and 4
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Model 3 - Basement
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Figure 44 - FSP Model 3 Input: 16 injectors and 7 Basement fault segments
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OWL FSP ANALYSIS

Model 4 - Basement
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Figure 45 - FSP Model 4 Input: Only injector and 7 Basement fault segments
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Model 3 and 4
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Figure 46 - 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 by their horizontal distance to slip according to the color scale.
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Model 3 and 4
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Figure 47 - FSP Probabilistic Geomechanics Tab, Model 3 and 4.

Propagates the relative uncertainties through the model, producing a distribution of pore pressures to slip.
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The following integrated tabs show the combined results of probabilistic geomechanics and hydrology models run for all 7 Basement
fault segments.

Model 3 — Initial Conditions before OWL The Office #1 well completed
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Figure 48 - Model 3 Integrated Tab, Initial Conditions

Pore Pressure change (psi)is posted for each fault segment
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Model 3 — Conditions in 2041 after OWL The Office #1 well is completed
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Figure 49 - 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 OWL The Office #1 well completed
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Figure 50 - Model 4 Integrated Tab, Initial Conditions

Pore Pressure change (psi) is posted for each fault segment

LONQUIST & CO. LLC
54

ENGINEERS




OWL FSP ANALYSIS

Model 4 — Conditions in 2041 after OWL The Office #1 well is completed
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Figure 51 - Model 4 Integrated Tab, 20 years after completion

Pore Pressure change (psi) is posted for each fault segment
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9.0 MODEL 1 FSP Analysis Results

Model 1
16 Injection Wells, incl OWL The Office #1 & Woodford faults

OWL FSP ANALYSIS

Fault Pore Pressure to Slip PP Change 2020 FSP 2020 PP Change 2041
1 4807 9 0.0 159
2 4707 4 0.0 97
3 4636 2 0.0 71
4 4707 0 0.0 95
5 5012 0 0.0 156
6 4974 2 0.0 138
7 4441 7 0.0 151

Table 1 - Model 1 FSP Results per fault segment

10.0 MODEL 2 FSP Analysis Results

Model 2
Only OWL The Office #1 & Woodford faults

Fault Pore Pressure to Slip PP Change 2020 FSP 2020 PP Change 2041
1 4807 0 0.0 0
2 4707 0 0.0 1
3 4636 0 0.0 15
4 4707 0 0.0 78
5 5012 0 0.0 134
6 4974 0 0.0 48
7 4441 0 0.0 6
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Table 2 - Model 2 FSP Results per fault segment
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11.0 MODEL 3 and 4 FSP Analysis Results

Model 3

OWL FSP ANALYSIS

16 Injection Wells, incl OWL The Office #1 & Basement faults

Pore Pressure to Slip PP Change 2020 FSP 2020 PP Change 2041
1 4896 0 0.0 116
2 4636 5 0.0 121
3 4797 1 0.0 61
4 4676 0 0.0 70
5 4737 2 0.0 92
6 4757 7 0.0 147
7 4615 26 0.0 214

Model 4

Only OWL The Office #1 & Basement faults

Pore Pressure to Slip PP Change 2020 FSP 2020 PP Change 2041
1 4896 0 0.0 0
2 4636 0 0.0 1
3 4797 0 0.0 14
4 4676 0 0.0 56
5 4737 0 0.0 51
6 4757 0 0.0 19
7 4615 0 0.0 4

Table 3 - Model 3 & 4 FSP Results per fault segment.
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12.0 Recorded Seismicity
Between 1/1/1900 and 9/18/2020 0 earthquakes with magnitudes 2 or greater were recorded by USGS within the OWL FSP AOI.

Between 1/1/2017 and 9/18/2020 0 earthquakes with magnitudes 2 or greater were recorded by TexNet within the OWL FSP AOI.

Between 1/03/1962 and 10/1/2020 0 earthquakes with magnitudes 2 or greater were recorded by MWTSO within the OWL FSP AOI.

0 Earthquakes with magnitude of 2 or greater inside the Office FSP

©® Modify Search?

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

VIEW REALTIME DATA MODIFY SEARCH

Figure 52 - USGS Earthquake catalog within OWL AOI
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0 Earthquakes with magnitude of 2 or greater inside the Office #1 FSP ANALYSIS AREA

TexNet | ¥ Earthquake Catalog

-
-+

Filters

0 Events Matched  Show Table

O Require Focal Mechanism
Magnitude Range
=] @
]

Lock Magnitude

Since 2017-01-01 =
12/31/2016 | E AT 2 ¥
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Mationa| Fark
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|

9.08 Km radius

Figure 53 - TexNet Earthquake catalog within OWL AOI
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0 Earthquakes with magnitude of 2 or greater inside the Office #1 FSP ANALYSIS AREA
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Figure 54 - MWTSO Earthquake catalog within OWL AOI
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13.0 Conclusion
Four FSP models were run within the OFFICE #1 OWL AOI analyzing the following fault traces.

e Woodford
e Basement

Two models were run for each set of fault traces, the first included all injectors within the AOI
(including the proposed OFFICE location) the second model per fault set only includes the
proposed SWD well. The reservoir and stress parameters for the proposed Devonian injection
interval do not increase the potential for the faults analyzed to slip.

In our opinion the proposed THE OFFICE SWD #1 injection well does not pose a risk of
increasing seismicity within this FSP AOI.
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Appendix 1 - Reservoir parameters backup
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Owl A-M Wells
Permeability
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Appendix 2 - Earthquake backup
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OWL FSP ANALYSIS

0 Earthquakes with magnitude of 2 or greater inside the Office #1 FSP ANALYSIS AREA
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OWL FSP ANALYSIS

Closest Earthquake is 2019-12-14 03:17:19.4, Lat 32.257, Long 104.138, Mag 2.59.

2018-12-14_03:97:18.

;

approx. 7.78 miles

THE_OFFICE ZWD-1_SHL
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