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LONQUIST & CO. LLC

PETROLEUM ENERGY

ENGINEERS ADVISORS

AUSTIN - HOUSTON - WICHITA - DENVER - BATON ROUGE - COLLEGE STATION - CALGARY - EDMONTON
June 24, 2022

Stephen H. Lee, Director

Louisiana Department of Natural Resources
Injection and Mining Division

617 N. 3" Street

Baton Rouge, Louisiana 70802

Re: Response to Compliance Order No. IMD 2022-027
Eagle US 2, LLC — Wells 6X (SN 971286) & Well 7B (SN 67270)

Dear Mr. Lee,

This response letter is submitted on behalf of Eagle US 2, LLC (“Westlake) who received
Compliance Order No. IMD 2022-027 on April 25, 2022. The order listed certain findings
of fact, and orders requiring a response by June 24, 2022.

Orders:

1. Eagle is ordered to pay a Civil Penalty in the amount of $32.500.00 in
reference to PPG 006-X (SN 57788) for the failure to provide the required
24-hour notice and the required 5-day written notice in accordance with LAC
43:XVIIL.3309.1.8.

2. Eagle is ordered to pay a Civil Penalty in the amount of $32.500.00 in reference
to PPG 007B (SN 67270) for the failure to give the required 24-hour notice and
the required 5-day written summary in accordance with LAC 43:XVI1.33009. 1.8.

3. Payment of the total Civil Penalty of $65.000.00 shall be made online or by
check and made out to the Office of Conservation and shall be received no
later than 20 days from your receipt of this Order. Please submit your
payment with the attached invoice. Eagle is ordered within 60 days to
prepare and submit a robust plan to determine the source of anomalous
pressure in all affected caverns.

4. Eagle is ordered within 60 days to prepare and submit a plan to evaluate
historical and current subsidence at the Sulphur Mines salt dome using InSAR
subsidence monitoring.

5. Eagle is ordered within 60 days to prepare and submit a plan to monitor
seismic activity on and around the Sulphur Mines salt dome.

6. The Commissioner of Conservation reserves the right to require further
investigative and remedial actions as may be deemed necessary.

7. The Commissioner reserves the right, pursuant to La R.S. 30:1 et seq., more
specifically La R.S. 30:18(A)(6), to levy additional civil penalties or other
sanctions as provided bylaw.

1415 Louvisiana St., Suite 3800 | Houston, Texas 77002 USA | Tel 713.559.9950 | Fax 713.559.9959
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Response to CO No. IMD 2022-027 — Eagle US 2, LLC
PPG 6X (SN 58711) & PPG 7B (SN 67270)
06/24/2022
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Responses to Applicable Orders:

1. Westlake has paid the civil penalty.

2. Westlake has paid the civil penalty.

3. Westlake has paid the civil penalty within the required time period, and has the
following comments regarding the plan to determine the source/cause of the
anomalous pressure event.

a) Westlake has performed the following diagnostic analysis in consideration
of “on-dome” sources of the anomalous pressure event:

e A review of surface pressure and solution mining flow rate operating
data for all Westlake caverns was completed.

0 Other than the reported anomalous pressure event on Cavern
6 and 7, there were no other sustained anomalous pressure
events identified on other Westlake caverns.

O There was no evidence identified that the anomalous
pressure event on Cavern 6 and 7 was caused by the
operation of any other active or inactive Westlake cavern.

e A review of historical sonar surveys for Cavern 6 and 7 were
completed, and compared to recent sonar surveys completed in
March 2022. Additionally, a review of cavern-to-cavern and
cavern-to-flank geospatial measurements were completed.

0 No indications of a cavern geometry change were identified
that would cause an anomalous pressure event.

0 No indications of a significant change in geospatial
measurements were identified.

O Additional details of the above analysis are presented within
Attachment No. 3.

e Westlake was not provided data from Boardwalk Pipeline (the other
operator on the dome with active hydrocarbon storage caverns),
however, verbal communication with Boardwalk indicated that no
anomalous pressure events were observed on their caverns.

e Westlake did not review any pressure data from the abandoned
caverns on the Sulphur dome (Liberty Gas No. 1, Liberty Gas No.
2, Vista No. 1-A, and Sasol No. A-1) because those caverns do not
have the ability for surface pressure acquisition or entry into the
cavern.

b) Westlake has performed a cursory review of certain “off-dome” wellbores
and operations based on publicly available date, and how those
assets/operations may have interacted with the Sulphur dome in potentially
causing the observed anomalous pressure event on Cavern 6 and 7. These
preliminary findings were presented to the DNR on June 13,2022 via video-
call.

415 Lovisiono St., Suite 3800 {fouston, Texas 77002 USA | Tel 713.559.9950 | Fax 713.559.9959
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Response to CO No. IMD 2022-027 — Eagle US 2, LLC
PPG 6X (SN 58711) & PPG 7B (SN 67270)
06/24/2022
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e To further investigate the findings and theories, Westlake requested
of the DNR to support in the acquisition of certain data that would
otherwise be unavailable to Westlake. The DNR was supportive of
this request and continuing the investigation; therefore, Westlake is
currently developing a formal data request to submit to the DNR.

4. Westlake has developed a plan to evaluate historical and current subsidence at the
Sulphur Mines salt dome using InSAR subsidence monitoring.

a) This plan is included as Attachment No. 1.

5. Westlake has developed a plan to monitor seismic activity on and around the
Sulphur Mines salt dome.

a) This plan is included as Attachment No. 2.

e This plan was presented to the LDNR on June 13, 2022.

6. Since the most recent referenced document and date within the Findings of Fact
section of the compliance order (March 10, 2022), Westlake has completed
additional investigative actions on the subject wells/caverns as follows:

a) Completed a pressure/temperature/density log (each well)
e No anomalies identified.
b) Completed a directional survey log (each well)
e Utilized in geo-spatial displacement verification.
c) Completed a sonar survey (each cavern)
e Utilized in historical sonar overlay evaluation.
d) Withdrawal of the existing gas cap on PPG 7B
e) Completed a nitrogen interface Casing and Cavern MIT (each well/cavern)

e MIT results confirm mechanical integrity at the time of the tests, at
effective casing shoe pressure gradients of 0.63 psia/ft (PPG 6X)
and 0.62 psia/ft (PPG 7B).

f) Completed in-depth historical evaluation of sonar surveys and geo-spatial
displacements (each cavern)

e Included as Attachment No. 3

g) As discussed with the DNR during the June 13 conference call, an ongoing
oil withdrawal operation on Cavern 7 will continue until all recoverable oil
is withdrawn. This oil is presumed to be residual oil from historic solution
mining and/or storage operations.

If there are any questions, please contact Josh Bradley (Eagle US 2, LLC) or Coleman Hale
(Lonquist & Co., LLC).

Sincerely,

R. Coleman Hale
%é Vice President

Lonquist & Co., LLC

415 Lovisiono St., Suite 3800 louston, Texos 77002 USA |  Tel 713.559.9950 | Fox 713.559.9959
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LONQUIST & CO. LLC

PETROLEUM ENERGY

ENGINEERS ADVISORS

AUSTIN - HOUSTON - WICHITA - DENVER - BATON ROUGE - COLLEGE STATION - CALGARY - EDMONTON

ATTACHMENT NO. 1

INSAR SUBSIDENCE MONITORING PLAN

1415 Louisiana St., Suite 3800 |  Houston, Texas 77002 USA | Tel 713.559.9950 | Fax 713.559.9959
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Overview of INSAR Monitoring Technique

InSAR analysis identifies and
monitors the movement of natural
targets on the ground

Point cloud of measurement points
(MP) is generated in analysis

e MP Attributes:
e Annual displacement rate [in/yr] i
e Time Series of displacement [in] Sample Image of InSAR data
| and Average Time Series Plot
e 1-D (Line of Sight - LOS) _ _ _ N
 Measurement precision I S TLE
* Rate: £0.01 in/yr 5 [N I
e Single measurement: £0.20 in : ; : 5
E 5 5 g 5 g
[Date)

6/21/2022 INSAR Analysis of Ground Displacement 3
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Data Coverage and Point Density

e The density and coverage of measurement points (MP) depends on the satellite signal
parameters, surface characteristics and changes over time in the investigation area:

 MP density increases with the satellite resolution

e MP density and coverage is generally low over:

* Vegetated areas and low reflectivity areas (i.e. areas where the signal backscattered to the
satellite is low)

e Areas affected by temporal decorrelation (i.e. radar signal is not coherent over time), which is
generally associated with:

e Seasonal surface changes, such as intermittent flooding in marshes and wetlands
e Rapid surface changes, such as active operations areas

e Fast movement (displacement rate >1 meter/yr)

* No measurement of ground displacement is possible beneath water bodies

6/21/2022 InSAR Analysis of Ground Displacement 4
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Parameters of Historical INSAR Evaluation at Sulphur Dome

° l_D AnalySIS Satellite Orbit Wavelength | Resolution ?::::LS;::: L?er?;:e Im:ges
e Line-of-sight (LOS)
. . . 04 Oct 2016
dISplacement results Sentinel-1 Ascending C-band Low-res 12-day - 146
(SNT) ©=42.59° 66x16 ft
12 Apr 2022
* Imagery:
e Satellite: Sentinel 1 (SNT) imagery Availability
e Resolution: 66 x 16 ft
e Acquisition Frequency: 12 days
e Orbit: Ascending
e October 4, 2016 — April 12, 2022
e ~5.5-year time period
04/10/2016 08/11/2017 13/12/2018 17/01/2020 20/02/2021 27/03/2022

6/21/2022 InSAR Analysis of Ground Displacement 5
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Parameters of Historical INSAR Evaluation at Sulphur Dome

e Ascending satellite orbit views the Sulphur
Dome from the West

ASCENDING

e Ground displacement is only reported ’g
with respect to changes in the distance
between the satellite and the
measurement point

e The first image to the right is meant to clarify \
this, showing a side view of the measurement
method with the satellite to the west

* The perpendicular projection of a hypothetical Dres
“real” movement (Dreal) on the ascending : ﬁ

satellite Line-of-sight (Dasc) is what is captured

* The same “real” movement produces different
readings from the LOS of different satellites

6/21/2022 InSAR Analysis of Ground Displacement 6
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INSAR Subsidence Evaluation Plan

6/21/2022 InSAR Analysis of Ground Displacement 7
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Historical INSAR Subsidence Evaluation

* Westlake proposes to evaluate historical INSAR data across the Sulphur Dome covering
the time period from October 2016 - April 2022

e First objective: Determine if there is recent ground displacement that diverges from
historical trends leading up to or following the pressure loss event in PPG 6X and PPG 7B in
the vicinity of those wells

e Analysis has been performed by TRE-Altamira (May 24, 2022)

* No evidence of recent change in subsidence trend across measurement points evaluated on
west side of dome

6/21/2022 InSAR Analysis of Ground Displacement 8
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Historical INSAR Subsidence Evaluation

-93 93

e Overview map from TRE- T

ALTAMIRA

Altamira Historical Ground
Displacement Evaluation

30
30

30
30

a _ |
93 -3 53
- 0 0.25 0.5 mi
SqueeSAR Analysis E AOI A Survey Monument LOS Displacement Rate [in/yr] i
= = - Salt Dome Boundary - - Background: Esri World Imagery
Dlsplacement Rate Q REF Point <2 6 543  MapProjection: GCSWGS 1984
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Historical INSAR Subsidence Evaluation

-93 93

e Overview map from TRE- e
Altamira Historical Ground
Displacement Evaluation

30
30

e Evaluation area
encompasses full extent of
historical ground survey
monuments including off-
dome benchmark

e Coverage density is heavily
affected by ground cover

30
30

e Previous off-dome
benchmark area was found
to be subsiding too much to
use as reference point

-93
- 0 0.25 0.5 mi
SqueeSAR Analysis :I AOI A Survey Monument LOS Displacement Rate [in/yr]

= = - Salt Dome Boundary - - Background: Esri World Imagery
Dlsplacement Rate O REF Point <2 6 543  MapProjection: GCSWGS 1984
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Historical INSAR Subsidence Evaluation

* Time plot from report highlighting 5.5-year ground deformation trends for three point
groups on west side of dome. Pressure loss date has been notated on plot.

Pressure Loss Event

-~ ~SMS No. 005 —— PFG No. 007TC - deformafion rate: -7.28 - cumulafive displacement -7 27 - error bar: 0.23
—— SMS MNo. 004 - deformation rate: -1.38 - cumulative displacement -7.68 - error bar: 0.22

\-., ‘
E E}M —— PPG Brine No. 022 - deformation rate: -1.39 - cumulative displacement: -7.84 - error bar: 0.19
PPG No>006Y:« —

PPG,No. 006Z «
PPG No' 006X, S A g | |

o TN - -2

-.. os® o~ .
PPG No. 007B'PPG No. 007C

: 'L,- Z 4
SMS No. 004 =T E
PPG No. 007A o1 5
@PG Brine No. 022 ! |
-10 , . .
\ ~=Liberty Gas Storage No 001 - - - - - -
) = = = = = =
\ i;,..-rSulphur Mlnes S'tPJag‘e”_l}l_‘o A-1 § § § § g g
SMS MonumentNo. 007* v = = & 8 & 8
-SMS No [Date]
’_-q [l PG Mo, 007C I 5M5 No. 004 [l PPG Brine No. 022
- SMS Monument No m ) Figure 10. ATS polygons showing the most subsidence near monuments over the west side of the salt dome.

e TN O =
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e A detailed follow-up analysis of the historical evaluation is planned that will:
e Compare historical subsidence evaluations to the results of the InSAR evaluation

* Provide displacement time plots, trend comparisons, velocities and accelerations for all
monuments or areas of interest in the vicinity of PPG 6 & 7

e Discuss the analysis parameters, i.e. signal wavelength and resolution, line-of-sight (LOS)

angle, spatial data gaps and propose best options for annual monitoring based on lessons
learned

6/21/2022 InSAR Analysis of Ground Displacement 12
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Annual INSAR Subsidence Evaluation

e Westlake proposes to continue InNSAR monitoring on an annual basis
e Higher resolution satellite will be used to increase measurement point density

e Based on evaluation and discussions related to historical analysis, various other adjustments
to analysis method may be proposed:

o Satellite selection based on Line-of-sight (LOS) angle
 Methods to reduce measurement point gaps across the dome
 j.e. Installation of Corner Reflectors

e Establish boundaries and locations for point groups that will be averaged to imitate traditional
survey of wellhead monuments

6/21/2022 InSAR Analysis of Ground Displacement 13



SN's 57788 (6X) & 67270 (7B) RECEIVED BY LOC-IMD 6/24/2022; Page 18 of 63

LONQUIST & CO. LLC

PETROLEUM ENERGY
ENGINEERS ADVISORS

AUSTIN - HOUSTON - WICHITA - DENVER - BATON ROUGE - COLLEGE STATION - CALGARY - EDMONTON

ATTACHMENT NO. 2

MICRO-SEISMIC MONITORING PLAN

1415 Louisiana St., Suite 3800 | Houston, Texas 77002 USA | Tel 713.559.9950 | Fax 713.559.9959
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LONQUIST & CO. LLC Draft Plan to Monitor

Seismic Activity on and around the
PETROLEUM ENERGY

ENGINEERS ADVISORS Sulphur Mines Dome, Louisiana

HOUSTON | CALGARY

AUSTIN | WICHITA | DENVER June 13.2022
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3000 ft

LONAUTST'&CO. LLC
Draft plan for monitoring seismic activity on and around the Sulphur Mines Dome
= Place analog geophones in the existing 7-5/8” cemented production casing on
iInactive cavern wellbore entries PPG 6X & 7B (operated by Eagle US 2, LLC) to
monitor seismicity on and around the the Sulphur Mines salt dome.
— PPG 6X: Six 3C geophones
— PPG 7B: Five 3C geophones
600 foot geophone array aperture in each well 5000 ft
Top sensors ~1,900 ft depth; bottom sensors ~2,500 ft depth (near the 7 5/8” casing shoe)

West-East Cross Section
6/13/2022
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LONAUTST'&CO. LLC

Wellbore Drawings/Geophone Array Placement
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Geophone/Pressure

= Custom built analog Avalon geophone array for each well.

— Geophones have time-release clamping arm.
= Arm holds each geophone against the 7 5/8” cemented casing

— Geophone string can be removed for cavern access or sensor maintenance.
(tool string is “dragged” up the wellbore)

— Geophone: 15 Hz, 3 component sensors.

= Pressure Gauge:

— Incorporated into the same communications cable as the geophones.
— Set at a depth within the cavern.

= Surface Equipment:

— Analog/Digital equipment near wellheads to convert signal to digital.

— Continuous data transmission to onsite computer for microseismic event-
detection.

— Off site vendor for event processing and reporting.
— Precision GPS timing system.
— Near real-time detection and location capability if needed.

6/13/2022
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Array Geometry Microseismic Feasibility Study Performed

= What location accuracy and magnitude detection levels can selsgram
we expect geophones in the 6X and 7B wellbores?

microseisgram software

The altcom microseismic software suite covers data acquisition, processing, 3D

= A feasibility study was done by “altcom” (Andy Jupe) using

inte the core module - micreseisgram.

the “microseisgram” software package

enhanced microseismic data processing & Quality Control (QC) capabilities.

microseisgram can be deployed as a standalone application, or as aclient to a
multi-user remately-accessible relational database allowing interactive warking
from remote sites around the world,

When combined with our automated data acquisition software this provides the

— Company based in UK
— Extensive experience in geothermal and oil and gas operations.

microseisgram is used by operators & researchers around the world to make the

most of their data.

Feasibility studies

altcom feasibility study & network design studies typically include:

@ Location uncertainty due to arrival time pick & hodogram uncertainty for a
user specified monitoring network geometry & velocity model

® Moment magnitude (Mw) sensitivity for a given network & attenuation
behaviour, based on both empirical & physics based models.

® Generation of synthetic focal mechanism data for sensitivity analysis.

® Location uncertainty associated with velocity model uncertainty, ing!ncetzinty Modeling Resufts
systematic shifts between two specific velocity models & random uncertainty
associated with a base model.

® Modelling of migration-based large surface/downhole array acquisition &
processing sequences

® Finite-Difference (FD) elastic model simulation of earthquake sources,
including wave-front animation & generation of synthetic seismograms. This
module can be used to investigate arrival genesis within the subsurface (eg
head-waves) & provide simulation data for the investigation of processing
sequences

6/13/2022
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Feasibility Study Summary

Geophone Arrays in wells 6x and 7B modeling results:

= Location Uncertainty Modeling:
— Upper 1500 ft of Sulphur Mines dome- <£100 to 150 ft location uncertainty.
— Mid cavern levels ~4000 to 5000 ft depth, uncertainty about £200 to 300 feet.

— Deep 5000-6000 ft, caverns below array £200-300 ft uncertainty, location resolution drops off at deep >6000 ft near

salt flanks.
= The deep eastern area of dome has larger location uncertainties (> £500 ft) but events can be detected and located.

— The effects of “cavern” void spaces on the signal attenuation were not modeled.

— Background noise levels in the proposed wellbore intervals is unknown at this time.
= Modeling used ~2x noise level observed at a nearby microseismic observation well in salt.

= Magnitude Detection Modeling:

— Excellent magnitude detectability near the arrays (to magnitude -2.5) and expected to fall off with depth to about
magnitude -1.25 below 6000 ft depth.

Modeling suggests geophones placed in 6X and 7B should provide microseismic monitoring coverage
over the entire Sulphur Mines salt dome.

6/13/2022
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Location Uncertainty Modeling Results
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400 120.0
—110.0
—100.0

300 90,0

50,0

70,0

200 0.0

0.0

40,0

100 30.0

20.0

_ 50
Colored contours of expected location accuracy 0.0
Events can be located but
with less accuracy. 0.0
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Magnitude Sensitivity Modeling Results

— Modeling suggests sensor
geometry can detect events
magnitude > -1 throughout the
dome area and m <-2 near the
geophone arrays.

— Median magnitude at nearby
seismic salt some monitoring
~magnitude -1.2

Sulphur
Sulphur Storage 1
Storage 3

~nearby salt monitoring

median -1.2
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Depth -2952 ft (900 m)

Feasibility Study Results

Magnitude Sensitivity N °
Modeling Results « Vista 1A

. PRGRY C? Liberty
= Modeling suggests ' " @ $torage 2

network can detect Sscling AR L.
magnitude > -1.5 o N Storage 2
throughout the dome and
magnitude <-2.0 near the

arrays.

Map @900 m

Map @1400 m

~nearby salt median -1.2

Salt contours

West-East Cross Section
6/13/2022
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Magnitude “Detectability” observed in a nearby salt dome

= Magnitude vs Distance from Sensors (Gulf Coast Salt Dome)

Moment magnitude

1.5

Moment magnitude versus Event Distance
(from bottom sensor)

P— — — — — — — — — — — — — — — — -_—

]

|

_31] 500 H}Im 1 ﬁlﬂﬂ 21:}':)0 25’I}0 3{}‘1]0 3500
Distance from bottom sensor (m)
2000 ft/609 m 6500 ft 9800 ft

Sulphur Mines Dome Map View

Based on results form Salt Dome monitoring in Louisiana,
Events are located to magnitude <-2 at ~2000 ft distance
from sensors.

6/13/2022
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Draft Plan for Microseismic Monitoring:

Place Two Geophone Arrays: use PPG 6X and PPG 7B wellbores

Location Uncertainty Modeling Results:
— Upper 1500 ft of Sulphur Mines dome- <£100 to 150 ft location uncertainty.
— Mid cavern levels ~4000 to 5000 ft depth, uncertainty about £200 to 300 feet.

— Deep 5000-6000 ft, caverns below array £200-300 ft uncertainty, location resolution drops off at deep >6000 ft near
salt flanks.
= The deep eastern area of dome has larger location uncertainties (> £500 ft) but events can be detected and located.

Magnitude Detection Modeling:

— Excellent magnitude detectability near the arrays (to magnitude -2.5) and expected to fall off with depth to about
magnitude -1.25 below 6000 ft depth.

Modeling suggests geophones placed in 6X and 7B should provide
microseismic monitoring coverage over the Sulphur Mines salt dome area.

6/13/2022
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Comments regarding Sulphur Mines microseismic monitoring proposal/modeling, etc.

— The modeling focused on microseismic monitoring within the salt in and around the caverns, which are in the
control of the operators.

= Cap rock events are expected to be detectable and we can locate events above the arrays (not modeled).
— Nearby dome monitoring able to detect and locate cap rock microseismic activity with array below cap rock.

= The effects of “cavern” and cap rock void spaces on the signal attenuation were not modeled.

— Deformation in the sediments on the flanks of the Sulphur Mines dome may or may not create detectable
microseismic events.
= Rock “fracturing” must occur to emit a signal for microseismic event detection and location.

= The Sulphur Mine arrays should pick up seismic activity “off dome” if sediment attenuation, noise levels, etc. are
acceptable and the flank formations are actively fracturing.

= Soft sediment deformation and or slow deformation may not produce microseismic events.
= The Salt Dome flank- Sediment margin may produce microseismicity.
— Observed in nearby Gulf Coast Salt Dome and is likely related to growth faults off the salt dome.
— Background noise levels in the proposed wellbore intervals is unknown at this time.
= Modeling used ~2x noise level observed at a nearby microseismic observation well in salt.

= High background noise can hamper the ability to monitor microseismicity.
— More difficult to detect small microseismic events.
— Noise affects quality of the seismic waveforms and the location accuracy worsens.

6/13/2022
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Microseismic waveform emulating from PPG 04
and Sulphur Storage 2 might be attenuated by
void space in caverns PPG 2 and Liberty Gas
Storage 2. Each of these cavern likely visible from
one of the two arrays, but not both.
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Estimated time line for monitoring set up and reporting

= Currently ~6 month build time for custom seismic arrays.

= Monitoring estimated starting ~ Q1 2023
— 1-2 months “learning phase” for after monitoring system is operational.

— Q2 2023 initial reports on status on seismic array, event locations, etc.
= Set up an tiered “seismic alert system” for Sulphur Mines Dome
— Call down list, example reporting, etc.
— Set parameters for the notification time based on seismic alert system
— Considered an “Initial” alert system
» The ability to distinguish normal/anomalous microseismicity will continue over time.
— Q3 2023 initiate monthly report.
= Continue monthly reporting to ~Q1 2024 (one year)
= Continued evaluation of Seismic Alert System.
= Evaluate seismicity/reporting and the appropriate levels of continued seismic monitoring.

— Q1 2024 — step down in frequency of reporting: start an annual report

6/13/2022
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Thank you

6/13/2022
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Microseismic “Magnitude

roseismic Magnitude is logarithmic
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Geophone & Cable

Comms/Array Cable

Hoisting Cableﬁﬁ

6/13/2022
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Wellbore Inspection Phase

= Move in service rig
* Remove 5-1/2” brine string
= Scraper run on 7 5/8” production casing

* Run casing inspection logs and CBL
— HiRes Vertilog, 60-Arm Caliper, & SBT

— Confirm geophone placement depths
= Sonar Surveys & Nitrogen MIT’s previously performed in March 2022

= Complete the above on both wellbores
= Order geophone equipment (24 week lead time) based upon above results

= Prep surface for equipment installation

6/13/2022
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Geophone Installation Phase

= Install surface facilities/equipment for data collection and processing

* Run geophones & pressure gauge system to target depth with 1/8” slickline
— Rigless; via slickline and crane
— Scaffolding around wellhead to be installed as work floor

= Install new wellhead spool

= Conduct string shot “seismic event” via offset PPG 2 wellbore/cavern
— Verify orientation of the geophones within 6X & 7B

6/13/2022
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New Wellhead Spool

TOP HAT FLG, 4-1/1&" 5M STD

W/ 1/2" LP TERMINATION PORT \ SWIVEL HOIST RING
. % 2 2 % % > COMPRESSION FITTING,
1/2"LP FLG TEST PORT I F/ 9MM COMM CABLE

A N
OO

NANNNANN

Y
o

TUBING SPOOL,TYPE-SSL

, - [~ CABLE HANGER
41/162M X 4-1/16'5M 4" NOM, W/ 1/8" ROPE SOCKET BTM A
/ X 1.75 FISHING NECK TOP
/ /] 1/2" LP COMM CABLE PASS THRU PORT
\
r/ / Z}— 1/8" ROPE SOCKET - _‘ b X
_J 4060 |_
MIN BORE
®4.187
HANGER
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New Wellhead Spool

New Spool will go here.

Valve: 4" ANSI 600 Ring groove (RX37)

TEE: 4-116" 2M (RX-37)

- MNesde Value 2, 112° NPT
/  — TEE2"LPSchBD

! — Threaded Flangs ’i‘l‘"
f.f 2" ANS| 600 (RF) _

/ XZLP -
/ /7 Welded Spook

2° LP Nipple with — .
Fig 200 Hammer -
Union Female Sub

Ball Valve: £ AMS| 600

-

Grating

— Adapter Spool: 2-1/16" 2M (RX23) X
| 41118 2M (RX3T)

DISA: 7-1/16" ZM [RX45) X 0 2M [RX43)

__— Casing Spool: 8" 2M (RX48) X 117 2M (RX53)

RECEIVED BY LOC-IMD 6/24/2022; Page 41 of £3

Wellhead Adapter Flange: 4-1/18" 2M X w' knock up cap
& 4" LP intemal threads on top

Globe Valwe: 27 AMSI 800
Ring groove (R¥23)

Heedle Valee 2M, 172" NPT

TEE: &' LP Sch.a0

-~ 2" LP Ball Vaive AMZ1 800

£— 7 LP Mipple with Fig 200
Hammer Linion Female
Sub

Threaded Flan
2" ANSI| G00 (RMZ3) X 27 LP

Adapter Spool: 7-1/18" 2M X 4-1/18" 2M

" 600, GO Ball Walwe

with §° ANSI 600 Flanged Qutlets, and 4
welded bock pins

Casing Head, 11" 2M (RX53)wi (2) ' LPO —__
]

Ground

Mot
For reference only,
dimensions not o scake

2-1167 2M Gate Valve
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LONQUIST & CO. LLC

PETROLEUM ENERGY
ENGINEERS ADVISORS

AUSTIN - HOUSTON - WICHITA - DENVER - BATON ROUGE - COLLEGE STATION - CALGARY - EDMONTON

ATTACHMENT NO. 3

SONAR SURVEY & GEO-SPATIAL DISPLACEMENT
EVALUATION

1415 Louisiana St., Suite 3800 | Houston, Texas 77002 USA | Tel 713.559.9950 | Fax 713.559.9959
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PPG 6X & /B

March Sonar and Gyro Surveys
Investigation Update

Sulphur Dome
Westlake Chemical

March 2022

7 Westlake LONQUIST & CO. LLC
Chemical Evemeens R
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LONQUIST & CO. LLC
New gyro surveys for PPG 6X and 7B — March 2022

Top View

* Similar appearance to past surveys,
resulted in small lateral adjustments
to cavern positions

e Path detail was improved by 25’
depth increments between vertices

* All sonars, current and past, adjusted
for new gyros in model

* PPG 6X sonars shown to right
* March 2022 — Rusty Clark - White
* December 2021 — Gyrodata - Cyan
* July 2016 — Rusty Clark - Green

3/25/2022 PPG 6 & 7 March 2022 Sonar and Gyro Comparison 2
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LONQUIST & CO. LLC
New gyro surveys for PPG 6X and 7B — March 2022

Top View

* Similar appearance to past surveys,
resulted in small lateral adjustments
to cavern positions

e Path detail was improved by 25’
depth increments between vertices

* All sonars, current and past, adjusted
for new gyros in model

* PPG 6X sonars shown to right
* March 2022 — Rusty Clark — White
* May 2018 — Socon — Green

3/25/2022 PPG 6 & 7 March 2022 Sonar and Gyro Comparison 3
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LONQUIST & CO. LLC

PPG 6X Sonar comparison — March 2022

* Three sonars were evaluated to
compare geometry and orientation

* March 2022 - Sonic Surveys
* December 2021 - Sonic Surveys

e July 2016 — Sonarwire

* New sonar shows no notable changes
from prior December 2021 sonar
following rotational adjustments to
align orientation of cavern features

3/25/2022 PPG 6 & 7 March 2022 Sonar and Gyro Comparison
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LONQUIST & CO. LLC
PPG 6X Sonar comparison — March 2022

* New sonar appeared to be rotated
roughly 36° CW from prior December
2021 sonar

 Communications with sonar operator
indicates that December sonar was not
properly oriented to magnetic north
during post-processing

* According to operator’s field notes data
should have been rotated ~33° CW to
reconcile with difference between
tool’s gyro compass and hand-held
compass measurements on the surface

e Correction resulted in an improved
agreement between 7A gyro spatial
location and cavern neck associated
with 7A wellbore — shown to right

3/25/2022 PPG 6 & 7 March 2022 Sonar and Gyro Comparison 5
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LONQUIST & CO. LLC
PPG 6X Sonar comparison — March 2022

 December 2021 Sonar was rotated 3°
further CW in CAD and was moved
downward 2 feet to improve alignment
of features with new sonar

3/25/2022 PPG 6 & 7 March 2022 Sonar and Gyro Comparison 6
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LONQUIST & CO. LLC
PPG 6X Sonar comparison — March 2022

e July 2016 sonar required a 9° CW
rotation below a depth of 2,845” and
a 29° CW rotation above that depth
to align with March 2022 sonar

e Sonar was further moved downward F o _
6 feet to improve match ' . —— 2,845’ BHF

3/25/2022 PPG 6 & 7 March 2022 Sonar and Gyro Comparison 7
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PPG 6X Sonar comparison — March 2022

* Future spacing measurements and analysis involving these three sonars will rely on
orientation indicated by current sonar

» Operator provided the following note in the March 2022 sonar report:

All Sections are orientated to Magnetic North.

Gyro Compass was set up using the Magnetic Compass 40 feet below the 5-1/2” tubing. After the
survey was completed, the orientation was double checked on surface using a handheld compass
to verify direction. The handheld compass showed that the tool direction was within +/- 5
degrees of magnetic north.

3/25/2022 PPG 6 & 7 March 2022 Sonar and Gyro Comparison
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LONQUIST & CO. LLC
PPG 7B Sonar comparison — March 2022

* Three sonars were evaluated to
compare geometry and orientation

* March 2022 - Sonic Surveys
* May 2018 - Socon
e July 2011 — Sonarwire

* New sonar showed material collapse
and resulting fill in lower cavern body
along the western side

Collapse 4

3/25/2022 PPG 6 & 7 March 2022 Sonar and Gyro Comparison 9
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LONQUIST & CO. LLC
PPG 7B Sonar comparison — March 2022

* Historical sonars were evaluated to
properly align orientations before
evaluation of geometry changes and
material fall

* May 2018 sonar required a 13° CCW
rotation to align with March 2022
sonar

3/25/2022 PPG 6 & 7 March 2022 Sonar and Gyro Comparison 10
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LONQUIST & CO. LLC
PPG 7B Sonar comparison — March 2022

e July 2011 sonar required a 24° CCW
rotation below a depth of 2,825” and
an 8° CCW rotation above that depth
to align with March 2022 sonar

* Operator provided the same note as in
PPG 6X report regarding QC procedures
for 7B March 2022 sonar

2,825’ BHF

* Future spacing measurements and
analysis involving these three sonars
will rely on orientation indicated by
current sonar

3/25/2022 PPG 6 & 7 March 2022 Sonar and Gyro Comparison 11
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LONQUIST & CO. LLC
PPG 7B Material collapse evaluation — March 2022

Top View

* March 2022 sonar was compared to
May 2018 sonar to evaluate collapse
areas and geometry changes

* Collapse and Fill volumes were isolated
for evaluation

* Material collapse extended around
lower portion of cavern from the north
to the southwest

Collapse
Volume

Fill
Volume

3/25/2022 PPG 6 & 7 March 2022 Sonar and Gyro Comparison 12
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LONQUIST & CO. LLC
PPG 7B Material collapse evaluation — March 2022

* Collapse and fill volumes were
measured in CAD

* Collapse Volume: 491,300 bbls
* Fill Volume: 841,101 bbls

* 71% higher fill volume implies (in
addition to typical bulking of rubble)
that significant portions of the volume
identified in this way remain void but
are hidden from sonar view due to
“walls” of piled material (“sonar
shadows”)

|
Collapse
Volume

Fill
Volume

3/25/2022 PPG 6 & 7 March 2022 Sonar and Gyro Comparison 13
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LONQUIST & CO. LLC
PPG 7B Material collapse evaluation — March 2022

* Aside from main material collapse
region, only minor sloughing at similar
depths was evident on eastern side of
cavern

* No other notable changes in cavern
geometry between March 2022 and
prior May 2018 sonar

Sloughing
on east side

3/25/2022 PPG 6 & 7 March 2022 Sonar and Gyro Comparison 14
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LONQUIST & CO. LLC
PPG 7B Material collapse evaluation — March 2022

e Comparison of the July 2011 sonar to
the May 2018 sonar showed that a
similar but less substantial material fall
and associated fill had occurred at
some point prior to 2018

* The fall was in the same region but
affected a narrower azimuth range on
the western side of the cavern

Similar
Collapse
Pre-2018

3/25/2022 PPG 6 & 7 March 2022 Sonar and Gyro Comparison 15
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PPG 7B Material collapse evaluation — March 2022

* Review of historical sonars
dating back to 1973 indicated
that an identical material fall
to that witnessed in the 2022
sonar appears to have
occurred on the northeast and
eastern portions of the cavern
in the 1970’s

e Shown to right:
2022 Northwest X-section vs.
1981 East X-section

3/25/2022

Bl = Collapse
S Volume

Fill

Volume

PPG 6 & 7 March 2022 Sonar and Gyro Comparison

LONQUIST & CO. LLC
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LONQUIST & CO. LLC
Spacing Measurement Updates — March 2022

* Minimum distances were re-measured
for a few key areas as identified in the
initial 3D mapping investigation

* Changes are mostly attributed to new
orientation of sonar data

* Most recent sonars shown in cyan,
prior sonar in orange

3/25/2022 PPG 6 & 7 March 2022 Sonar and Gyro Comparison 17



SN's 57788 (6X) & 67270 (7B) RECEIVED BY LOC-IMD 6/24/2022; Page 60 of 63

LONQUIST & CO. LLC
Spacing Measurement Updates — March 2022

* Minimum distances were re-measured
for a few key areas as identified in the
initial 3D mapping investigation

* Changes are mostly attributed to new
orientation of sonar data

* Most recent sonars shown in cyan,
prior sonar in orange

e PPG 6 Minimum distance to flank: 302’

3/25/2022 PPG 6 & 7 March 2022 Sonar and Gyro Comparison 18
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LONQUIST & CO. LLC
Spacing Measurement Updates — March 2022

Minimum distances were re-measured
for a few key areas as identified in the
initial 3D mapping investigation

* Changes are mostly attributed to new
orientation of sonar data

Most recent sonars shown in cyan,
prior sonar in orange

PPG 6 Minimum distance to flank: 302’

PPG 7 Minimum distance to flank: 165’

3/25/2022 PPG 6 & 7 March 2022 Sonar and Gyro Comparison 19
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LONQUIST & CO. LLC
Spacing Measurement Updates — March 2022

* Minimum distances were re-measured
for a few key areas as identified in the
initial 3D mapping investigation

* Changes are mostly attributed to new
orientation of sonar data

* Most recent sonars shown in cyan,
prior sonar in orange

* PPG 6 Minimum distance to flank: 302’
* PPG 7 Minimum distance to flank: 165’
* PPG 6 to PPG 7 Minimum distance: 51’

3/25/2022 PPG 6 & 7 March 2022 Sonar and Gyro Comparison 20
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Spacing Measurement Updates — March 2022

* Minimum distances were re-measured
for a few key areas as identified in the
initial 3D mapping investigation 15 Gl

* Changes are mostly attributed to new
orientation of sonar data

* Most recent sonars shown in cyan,
prior sonar in orange

* PPG 6 Minimum distance to flank: 302’
* PPG 7 Minimum distance to flank: 165’
* PPG 6 to PPG 7 Minimum distance: 51’

* PPG 6 to PPG 18 wellbore: 260’ PPG 18

| Aug 2020

3/25/2022 PPG 6 & 7 March 2022 Sonar and Gyro Comparison

RECEIVED BY LOC-IMD 6/24/2022; Page 63 of 63

16" Casing Shoe
4 @ 3,005

260’

PPG 18
Wellbore

LONQUIST & CO. LLC
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