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Summary of Class IIIl Well Operations

BW3 (State 27 # 1) was put into service in the last quarter 2018 after a successful re-entry
and recompletion. After re-entry was accomplished, a production string was run into the
Salado. Fresh water was then circulated to test brine quality. Brine quality from this well
has been excellent at 10.00 and 10.00+ Ibs. per gallon. The amount of fresh water injected
to brine recovered has been within expected ratio and in agreement with known cavern
development. Injection pressure required to raise brine to surface has been approximate
to anticipated (calculated) value.

Initially, there was not a great demand for brine water in the Maljamar area. However, that
market has evolved as horizontal shale drilling continues to migrate northward from
southern Lea and Eddy counties. Brine demand has increased accordingly. This well is
situated perfectly to service changing industry needs. Currently this well is the only brine
producer in the Maljamar area.

No changes have been made to the well/surface connection. Also, no changes have been
made to the physical plant since the well was first put into operation. Trucks load on a one-
foot-thick concrete pad. The loading pad is curbed, and has a sump for catching any brine
incidentally spilled in handling hoses, etc. A heavy gauge plastic liner has been maintained
under the storage tank and dike areas.

MITs have been performed on this well when required and have all been Hobbs OCD
witnessed. Test pressure charts are found in APPENDIX A at the end of this report.

A chronological list of C103 forms that Llano Disposal has filed on subject well can be found
in APPENDIX D at the end of this report.
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Monthly Fluid Injection and Brine Production

Federal Fiscal Year 2023

Month
* Oct
* Nov
* Dec
Jan
Feb
Mar
Apr
May
June
July
Aug
Sep

Fiscal
Year

Brine

BBLS
0
0
0
21,140
18,743
22,640
21,685
23,250
19,910
16,111
16,347
6,891

Monthly Cumulative

BBLS
0
0
0
21,140
39,883
62,523
84,208
107,458
127,368
143,479
159,826
166,717

Fresh
Monthly

BBLS
0
0
0
23,410
20,773
25,302
23,945
25,643
22,022
17,788
18,097
7,713

Fiscal Year Starting with 2023

Year
2019
2020
2021
2022

2023

Brine Brine
Yearly Cumulative
BBLS BBLS
85,810 85,810
72,836 158,646
159,876 318,522
213,762 532,284
166,717 699,001

Cumulative
BBLS
0
0
0
23,410
44,183
69,485
93,430
119,073
141,095
158,883
176,980
184,693

Fresh

PSI

210
170
210
170
150
210
210
170
220

Fresh

Yearly Cumulative

BBLS

94,485

82,076
179,267
243,876

184,693

BBLS
94,485
176,561
355,828
599,704

784,397

2023

* Note — 2023 is the first time using the Federal Fiscal Year calendar. The first three months

of the fiscal year were included in the 2022 Annual Report. The 2024 Annual Report will

include a full fiscal year.
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Annual Monitor Well Analytical Data Results

An analysis was done on the monitor well each quarter in 2023. The reports can be viewed in
APPENDIX F at the end of this report. However, the fourth quarter results are listed below:

Injection Pressure Data

Injection pressure at the well (tubing) averages 265/PSI. The brine well casing pressure
(brine to battery), averages about 22 PSI. The field operator checks the pressures daily and

records them on the daily log.
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Pipeline Hydrostatic Test Results

Service piping carrying fresh water to BW38, is a combination of 2” steel and 2” SDR11 HD
poly piping. This line is tested accordingly to 160 psi. The feeder line (fresh water) runs
due north from the freshwater pump The distance is approximately 145’. Testing is
accomplished by closing a steel ball valve on the well head, then allowing the freshwater
pump to bring pressure up to 160 psi. The line is then isolated by valving installed at each
end of the line. Pressure is held static on the line for 1 hour, during which time the line is
visually inspected. The 3” SDR11 HD poly line leading from BW38 due west approximately
2500’ to the tankage facility, is tested in the same manner. A valve in the line is closed at
the tankage facility. Then the freshwater line at the wellhead is allowed to pressure to 160
psi. A jumper line between the freshwater line and the brine line has been installed at
BW38 well head to accomplish this. After brine line pressure has risen to 160 psi, the entire
system is shut down, then the brine line is isolated by closing valving in place at each end of
the line. Pressure is held for 1 hour, during which time the line is visually inspected.

The freshwater line and the brine line run across land that is under the same ownership as
Llano Disposal, LLC. Therefore, observing these lines for inspection during testing, and
during normal operations, is frequent, and at will. The lines between the storage tanks and
the truck loading valves, are all SDR11 high density poly. These lines carry normal head
pressure of 0 psi (emptied tanks) to 17 psi (full tankage) but are virtually always under
positive pressure. These lines are under continual live camera observation and viewed in
person daily, both by truckers and by Llano field personnel. All tanks are 30’ fiberglass and
are manifolded together with 6” SDR11 HD poly line. Valving is installed on the outlet of
each tank so that any one, or all the tanks can be closed off if needed. All valving and
connections are plastic coated steel, stainless steel, poly, or fiberglass.

Pipeline Visual Inspections for leaks are done at minimum every other day, monitoring lines,
joints, tanks, and recording volumes and pressure.

Page |6

Released to Imaging: 4/10/2025 11:48:05 AM



Received by OCD: 10/28/2024 5:39:53 AM Page 7 of 90

Annual Report Llano Disposal, LLC BW-38 API 30-025-20592 2023

Quarterly Chemical Analysis

A chemical analysis was done each quarter in 2023. The reports can be viewed in APPENDIX F
at the end of this report.

Mechanical Integrity Test

A MIT was performed on 9/26/19 and on 5/7/24: Llano scheduled, then ran a MIT on BW38
using a calibrated chart recorder and the well passed the pressure test requirement. See the
chart in APPENDIX A.

Deviations from normal Operations

There were no deviations from normal operations in 2023.

Leaks and Spills Corrective Action Reports

There were no leaks, spills, or corrective action during this period.

Page |7

Released to J(i”‘r!"\_"?l}‘;: 1/10/2025 11:48:05 AM



Received by OCD: 10/28/2024 5:39:53 AM Page 8 of 90

Annual Report Llano Disposal, LLC BW-38 API 30-025-20592 2023

Area of Review Update Summary

Please see below, the original AOR document that was submitted as part of the original
application for BW38. A current, location-by-location review of this brine permit has been
completed, and it was found that there has been no oil or gas well development in the area

since the original AOR document was created and submitted to NMOCD as part of the original
brine permit.
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Summary MITs, Surface Subsidence Surveys, Cavern Size & Shape, Cavern Volume and
Geometry Measurements with Conclusion(s) and Recommendation(s)

A MIT was performed on 11/7/19 and 5/7/24 (BEFORE THIS 2023 REPORT WAS SUBMITTED).
Llano scheduled, then ran the MITs on BW38 using a calibrated chart recorder. Subsequent
pressure tests were successful. See the charts in APPENDIX A.

Please find the Subsidence Report in APPENDIX C at the end of this report, that was prepared
for us by Asel Surveying of Hobbs, NM. The importance and purpose of the report is to closely
monitor any geological shifting, either vertically or horizontally, in the earth surrounding the

brine well.

A description of the Cavern Size & Shape, Cavern Volume and Geometry Measurements, is in
APPENDIX B at the end of this report.

In conclusion, the operational history of BW38 could be described as “good”, meaning that the
well has performed very well in producing 10# brine. There are currently no recommendations.
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Injected Fluids to Brine Ratio

Total Brine for the year 166,717
Total Fresh for the year 184,693
Ratio of Fresh to Brine 1.11

Summary of Major Facility Activities

There were no major activities during this period.

Surface Subsidence Monitoring Plan Data Results

The initial plan and survey were done and are included in Appendix C at the end of this report.

Solution Cavern Characterization Data Results

Please see APPENDIX B at the end of this report for a full description.
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APPENDIX A

MITs
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APPENDIX B

Cavern Characterization
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Cavern Characterization

By the end of Federal Fiscal Year 2023, 784,397 total bbls of fresh water had been injected into
the salt strata for the purpose of brine generation (32,944,674 gallons). water had been
injected into the salt strata for the purpose of brine generation (9,026,640 gallons). Since this is
the first time using the Federal Fiscal Year, this report includes nine months. Oct, Nov and Dec
2022 were included in the 2022 Annual report. Well production history has shown that this well
reliably produces 10.0 pound/gallon brine water. It therefore follows that each gallon of fresh
water (testing 8.34 pounds per gallon) has been dissolving 1.66 pounds of halite. By simple
calculation, 54,688,158 pounds of halite (and other water solubles) have gone into solution
since operations began. Halite has a SG of 2.17 (compared to fresh water), so is calculated and
known to weigh 137.47 pounds per cubic foot. It follows then, that 397,818 cubic feet of halite
have gone into solution since operations began. The amount of fresh water injected (784,397
bbls) as compared to the amount of brine produced (699,001 bbls) shows that water is being
used to fill the cavity as the cavity increases in volume.

Fresh water injected compared to brine water produced, is 112.21 %.

Since it is impossible to know the exact dimensions of the cavity, some assumptions are
reasonably made. OCD regulations require that fresh water be injected down a tubing string so
that brine may be produced up the tubing/casing anulus. Therefore, brine generation begins at
total depth, and by the time water so circulated reaches the anulus, it has become marketable
10# brine. Itis logical then, that dissolution will be rapid at first, then tapers off as saturation is
achieved. Such action would imply a cone shaped (inverted cone) cavity.

The teaching to calculate the volume of a truncated cone is :
Volume = (1/3) x pi (Rsq+ (Rxr)+rsq)H
Where:

1) requalsthe radius of the small (upper) end cone diameter in feet
2) R equals the radius of the large (lower) end cone diameter in feet
3) Rsqis “Rsquared”. rsqis “r squared”.

4) His depth in feet from tubing depth to top of salt (casing shoe).

Justification for calculation of salt dissolved by the injection of fresh water into BW38 Salado :

Fresh water used at BW38 for the purpose of brine generation is known to weigh 8.34 lbs per
gallon. Therefore 1.66 Ibs of salt must be taken up by each gallon of fresh water so injected to
result in 10 ppg brine water, which is the known marketable industry standard. It follows then
that each barrel of brine water (one API barrel = 42 gallons) contains 42 x 1.66 Ibs of salt, or
67.2 Ibs of salt. One cubic foot of salt weighs 137.47 Ibs. Continuing, the cubic feet of salt
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consumed is equal to the total amount of salt that is calculated to have gone into solution
divided by 137.47 Ibs.

The attached illustration, with dimensions shown, satisfies the cubic foot volume of solubles
(halite) that have been solution mined since operations first began.
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Cavern Size, Shape, & Volume Estimate

Wellhead
A
Ground level
1760’
Bottom of casing
/ (shoe/window) 1760’
— v

Height of cone 815’

397,818 cu. Ft.

Estimated Cavern Collapse Ratio = .02
where 42.14/1760 = .023943

Diameter 42.14’
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APPENDIX C

Subsidence Survey Results
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Monument Survey Table - BW-38

Monument ID-1, Horizontal Locations: Northing - 688106.02, Eastling - 749446.29

Survey Date Elevation +/- ft.
3/14/2019 4198.65 *
1/31/2022 4198.73 -0.08 *
3/15/2023 4198.77 -0.04

Monument ID-2, Horizontal Locations: Northing - 688234.66, Eastling - 748492.54

Survey Date Elevation +/- ft.
3/14/2019 4205.14 *
1/31/2022 4205.18 -0.04 *
3/15/2023 4205.18 0.00

Monument ID-3, Horizontal Locations: Northing - 688560.28, Eastling - 748845.62

Survey Date Elevation +/- ft.
3/14/2019 4201.37 *
1/31/2022 4201.40 -0.03 *
3/15/2023 4201.42 -0.02

Wellhead, Horizontal Locations: Northing - 688513.20, Eastling - 748782.69
Survey Date Elevation +/- ft.
3/15/2023 4202.09

Benchmark, Horizontal Locations: Northing - 684706.85, Eastling - 731653.40

Survey Date Elevation +/- ft.
1/31/2022 4242.81 *
3/15/2023 4242.82 -0.01

Control Point, Horizontal Locations: Northing - 811570.11, Eastling - 851983.51

Survey Date Elevation +/- ft.
1/31/2022 4203.96 *
3/15/2023 4203.98 -0.02

* Elevations for the State 27 BSW #1 (BW-38) Wellhead and three subsidence monuments were determined by Asel Surveying LLC. using
Geodetic Position System (Trimble R8 Base and Trimble 5800 Rover) RTK measurements off the United States Coastal and Geodetic Survey
standard Benchmark S34 1933 NGS-CV0419 with a published elevation of 4242.79'.

Differences in elevations are attributed to the difference in GPS equipment and procedures used. Asel Surveying LLC. versus Pettigrew and
Associates PA
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APPENDIX D

Sundries
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There were no sundries in 2023.
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APPENDIX E

Well Diagrams
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APPENDIX F

Chemical Analysis
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Llano Disposal, LLC certifies that continued salt solution mining will not cause cavern collapse,
surface subsidence, property damage, or otherwise threaten public health and the
environment, based on geologic and engineering data provided herein.

Darr Angell Owner/Permittee Holder
Name Title
10/28/24
Signature Date
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Sante Fe Main Office
Phone: (505) 476-3441

General Information
Phone: (505) 629-6116

Online Phone Directory
https://www.emnrd.nm.gov/ocd/contact-us

State of New Mexico
Energy, Minerals and Natural Resources
Oil Conservation Division
1220 S. St Francis Dr.
Santa Fe, NM 87505

COMMENTS

Page 89 of 90

COMMENTS

Action 396116

Operator:

LLANO DISPOSAL, L.L.C.
P.O. Box 250
Lovington, NM 88260

OGRID:
370661

Action Number:
396116

Action Type:
[UF-DP] Discharge Permit (DISCHARGE PERMIT)

COMMENTS
Created By| Comment Comment
Date
cchavez | Annual Report 2023 4/10/2025
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Sante Fe Main Office = CONDITIONS
Phone: (505) 476-3441 State of New Mexico
General Information i ction
A Energy, Minerals and Natural Resources Action 396116
Online Phone Directory Oil Conservation Division
https://www.emnrd.nm.gov/ocd/contact-us .
1220 S. St Francis Dr.
Santa Fe, NM 87505
CONDITIONS
Operator: OGRID:
LLANO DISPOSAL, L.L.C. 370661
P.O. Box 250 Action Number:
Lovington, NM 88260 396116
Action Type:
[UF-DP] Discharge Permit (DISCHARGE PERMIT)
CONDITIONS
Created By| Condition Condition
Date

cchavez | Conditions of Approval are: 1. Appendix E Well Diagram should be referenced in Appendix B D/H Calculation with accurate variables, i.e., casing depth is top 4/10/2025
of Whipstock Window at 1733 ft (KB calc.); 2. Calculated diameter of Salt Cavern in Appendix B was estimated to be 54.31 ft.; 3. Implementing the standard
"Halbouty, Michel T., Salt Domes: Gulf Region, US & Mexico" Useful Conversion calculations OCD calculates a D/H of ~ 0.03134,, 0.5 Safety Factor which is
good; 4. Appendix C: Check Pg. 31 Survey of 3/15/2023 Monument ID-1 change in elevation of 0.12. 0.1 ft. This was supposed to be reported to the OCD. 5.
Water Testing is semi-annual and not quarterly. Also, MW chemical data is missing Gen. Chem. parameters, Oxid. Reduction Potential, SC, T & Bromide
(Except TDS/CI was tested). Must lab test. 6. Chain of Custody Form: absent COC seals, date/time of sample collection, sampler name. Address COC lab
comments to ensure QA/QC & DQOs are met.
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