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Summary of Class III Well Operations 

BW35 (Siringo ACS State # 1) was put into operation in mid-2017.  After initial circulation and 

cleanup of the newly re-entered wellbore, the well started producing good, commercial quality 

brine water of 10# per gallon.  Well operation was as expected, with the psi of injected fresh 

water very close to the calculated pressure needed to force the heavier brine water to the 

surface.  The amount of fresh water injected as compared to the amount of brine water 

recovered, considering the known use of injected water to fill the void created by the continual 

solution mining of halite, has been as planned.  All numbers are reported monthly per OCD 

requirement and is also noted and used on the brine cavern characterization report.  In general, 

the operation of BW35 has not been difficult, and has done a good job of servicing the 

requirements of industry in the Lea/Eddy County areas. 

Changes to well construction:  No changes were made to well construction as would concern 

the 2019 annual report.  At a later time, the dual port Baker packer was omitted.  Specifics will 

be included in later reports. 

Changes to tankage/loading facility:  There are no changes to report for the 2019 period.  See 

Appendix E for a well diagram. 

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.  



Annual Report Llano Disposal, LLC  BW35 API 30-025-30701 2019 

P a g e  | 4 

Monthly Fluid Injection and Brine Production 

2019 

Brine Brine Fresh Fresh Percent 

Monthly Cumulative Monthly Cumulative Fresh/ 

Month BBLS BBLS BBLS BBLS PSI Brine 

Jan 50,913 50,913 56,045 56,045 265 1.1008 

Feb 44,650 95,563 49,570 105,615 265 1.1102 

Mar 41,043 136,606 45,147 150,763 265 1.1000 

Apr 36,542 173,148 40,277 191,039 265 1.1022 

May 37,595 210,743 41,355 232,394 265 1.1000 

Jun 36,755 247,498 40,438 272,832 265 1.1002 

Jul 36,665 284,163 40,533 313,365 265 1.1055 

Aug 36,705 320,868 40,431 353,795 265 1.1015 

Sep 32,625 353,493 35,888 389,683 265 1.1000 

Oct 40,555 394,048 44,615 434,297 265 1.1001 

Nov 33,385 427,433 36,790 471,088 265 1.1020 

Dec 39,808 467,241 43,809 514,896 265 1.1005 

Brine Brine Fresh Fresh 

Yearly Cumulative Yearly Cumulative 

Year BBLS BBLS BBLS BBLS 

2019 467,241 994,667 514,896 1,096,201 
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Annual Monitor Well Analytical Data Results 

Please see page 7 of this report for deviations. 

Injection Pressure Data 

Injection pressure at the well (tubing) averages  260/PSI.  The brine well casing pressure (brine 
to battery), averages about 35 PSI.  The field operator checks the pressures daily and records 
them on the daily log. 

Pipeline Hydrostatic Test Results 

Service piping both to and from BW35 is 3” SDR11 high density poly. These 2 lines are tested 

accordingly to 160 psi. The feeder line (fresh water) runs due west from the fresh water well to 

BW35. 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 entire 

line is visually inspected. The 3” SDR11 HD poly line leading from BW35 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 BW35 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, driving 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 6” SDR11 high density poly. 

These lines carry normal head pressure of 0 psi (emptied tanks) to 8.4 psi (full tankage) but are 

virtually always under positive pressure. These lines are under continual live camera 

observation and viewed daily both by truckers and by Llano field personnel. All tanks are 16’ 

fiberglass and are manifolded together with said 6” SDR11 HD poly line. Valving is installed on 

the outlet of each tank so that anyone, or all of 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.  
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Quarterly Chemical Analysis 

The full 2018 report can be viewed in APPENDIX F at the end of this report.  No other analysis 

was done in 2019. 
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Mechanical Integrity Test 

A MIT was performed on 9/15/17:  Llano scheduled, then ran a MIT on BW35 using a calibrated 

chart recorder with OCD witness (Hobbs OCD, George Bowers).  Meter was within meter 

calibration date requirements (calibrated 8/2/17).  The well was tested to regulation psig for 

the regulation period and exhibited no psig leak-off.  See Chart No. 1 in APPENDIX A. 

Another MIT was ran on 7/2/18:  A MIT was ran on the brine line used to carry brine from 

BW35 well to the tankage facility.  The line was disconnected and isolated at each end, then 

was pressured to 195 psig.  After the regulation test period, the observed test pressure had 

risen to 205 psig.  Observed air temperature was 104 degrees F on a clear, windless day.  Line is 

black poly, and is exposed to air temperature, and sunlight.  See Chart No. 2 in APPENDIX A. 

Deviations from normal Operations 

1. Annual Monitor Well Analytical Data

There was no data for this period since the well had been in operation for a short period of 

time. 

2. Quarterly Chemical Analysis

Analysis was not done in 2019 as the well was just ramping up. 

3. Surface Subsidence Monitoring Plan Data Results

Other than the initial survey and plan creation, there was no other survey done, since the well 

had only been in operation for a very short period. 

Leaks and Spills Corrective Action Reports  

There were no leaks, spills, or corrective action during this period. 
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Area of Review Update Summary 

Please see below, the original AOR document that was submitted as part of the original 
application for BW-35.  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) 

There were no MITs performed in 2019.    See Chart No. 2 in APPENDIX A at the end of this 

report for the most recent MIT. 

Please find the Subsidence Plan and Report in APPENDIX C at the end of this report, that was 

prepared for us by Pettigrew and Associates out of their Hobbs, NM office.  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.  All parameters of Pettigrew’s 

investigation are included in the report, along with a review of the monitoring points as 

installed and archived during the initial development of the well.  The full report/plan is 

included in APPENDIX C. 

A description of the Cavern Size & Shape, Cavern Volume and Geometry Measurements, are in 

APPENDIX B at the end of this report. 

In conclusion, the operational history of BW35 could be described as “good”, meaning that the 

well has performed very well in producing 10# brine.  There are no recommendations at this 

time. 
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Injected Fluids to Brine Ratio 

      

Total Brine for the year 467,241 

Total Fresh for the year 514,896 
 

Ratio of Fresh to Brine  
     
1.10    

     

 

 

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  

For 2019, 514,896 bbls of fresh water have been injected into salt strata for the purpose of 

brine generation (21,625,632 gallons).  Well production history has shown that the well reliably 

produces 10.0 + pound quality brine water.  It therefore follows that each gallon of fresh water 

(testing 8.34 pounds per gallon) has dissolved 1.66 pounds of halite.  By simple calculation, 

35,898,549.10 pounds of halite have gone into solution during the past year.  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 261,137.33 cubic feet of halite has gone into solution.  The amount of 

fresh water injected (514,896 bbls) as compared to the amount of brine produced (467,241 

bbls) shows that water is being used to fill the cavity as the cavity increases in volume: 

467,241 bbls / 514,896 bbls = 90.74% of water is being recovered as brine, 9.26 is being used to 

fill the brine cavity. 

The grand total of halite that has gone into solution since operations began, is 556,224.667 cu 

ft. 

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 

depth, and by the time water so circulated reaches that anulus, it has become saturated brine 

(or “10# brine”).  It is 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 + (R x r) + rsq) H 

Where : 

1) r equals the radius of the small end cone diameter in feet 
2) R equals the radius of the large end cone diameter in feet 
3) Rsq is “R squared”.  rsq is “r squared”. 
4) H is height in feet from tubing depth to top of salt (casing shoe). 

 

The illustration on the following page, with dimensions shown, satisfies the number of cubic 

feet of halite in solution since operations began, hence size of cavern.     
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Cavern Size, Shape, & Volume Estimate 

 

Estimated height (H) to Casing Shoe is 2043’ 

Estimated cavern floor diameter (D) is 72.32’ 

Estimated * Cavern Collapse Ratio  is .03   where 72.32/2043 = .035399 

 

* Per the OCD, the Cavern Collapse Ratio is D/H      
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APPENDIX C 

 

Subsidence Survey Results 
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APPENDIX D 

 

Sundries 

 

There were no sundries during 2019. 
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APPENDIX E 

 

Well Diagrams 
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APPENDIX F 

 

Chemical Analysis 
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APPENDIX G 

 

Certification 
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