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Recycling Facility and/or Recycling Containment 
Type of Facility:  Recycling Facility  Recycling Containment*   

Type of action:  Permit  Registration 
 Modification  Extension 
 Closure  Other (explain) ___________________ 

* At the time C-147 is submitted to the division for a Recycling Containment, a copy shall be provided to the surface owner.
Be advised that approval of this request does not relieve the operator of liability should operations result in pollution of surface water, ground water or the environment. 
Nor does approval relieve the operator of its responsibility to comply with any other applicable governmental authority's rules, regulations or ordinances.  

1. 

Operator: ______________________________________________(For multiple operators attach page with information) OGRID #:_______________ 

Address: ____________________________________________________________________________________________________________________ 

Facility or well name (include API# if associated with a well): __________________________________________________________________________ 

OCD Permit Number: ___________________________(For new facilities the permit number will be assigned by the district office) 

U/L or Qtr/Qtr  ______________ Section ____________ Township ____________ Range ____________ County:  ________________________________  

Surface Owner:  Federal  State  Private  Tribal Trust or Indian Allotment

2.  

 Recycling Facility: 

Location of recycling facility (if applicable):  Latitude 

___________

_______________ Longitude __________________________  NAD83

Proposed Use:   Drilling*   Completion*   Production*  Plugging * 

*The re-use of produced water may NOT be used until fresh water zones are cased and cemented 

 Other, requires permit for other uses. Describe use, process, testing, volume of produced water and ensure there will be no adverse impact on 

groundwater or surface water. 

 Fluid Storage 

 Above ground tanks    Recycling containment  Activity permitted under 19.15.17 NMAC explain type___________________________ 

 Activity permitted under 19.15.36 NMAC explain type:___________________________   Other explain  __________________________    

 For multiple or additional recycling containments, attach design and location information of each containment 

 Closure Report (required within 60 days of closure completion):   Recycling Facility Closure Completion Date:_______________________ 

3. 

 Recycling Containment: 

 Annual Extension after initial 5 years (attach summary of monthly leak detection inspections for previous year) 

Center of Recycling Containment (if applicable):  Latitude _________________________ Longitude _

____________

__________  NAD83 

 For multiple or additional recycling containments, attach design and location information of each containment 

Lined      Liner type:  Thickness _________mil     LLDPE   HDPE   PVC  Other  ___________________________    

 String-Reinforced 

Liner Seams:   Welded   Factory   Other  _______________________  Volume: __________bbl   Dimensions: L______ x W______ x D______ 

 Recycling Containment Closure Completion Date:_______________________ 

State of New Mexico 
Energy Minerals and Natural Resources 
Department Oil Conservation Division 

1220 South St. Francis Dr. 
Santa Fe, NM 87505

https://www.emnrd.nm.gov/ocd/ocd-e-permitting/

Form C-147 
Revised October 11, 2022 

60 Secondary 40 mil HDPE

Tascosa Energy Partners, L.L.C 329748
901 W. Missouri Ave, Midland, Texas

B & C 30 20S 27E Eddy

32.54867 -104.32794

32.54881 -104.32119

705399 560 360 20

Catalina C Containment - associated with 2RF- 157
2RF-199
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4. 

Bonding:  

 Covered under bonding pursuant to 19.15.8 NMAC per 19.15.34.15(A)(2) NMAC (These containments are limited to only the wells owned or 

operated by the owners of the containment.) 

 Bonding in accordance with 19.15.34.15(A)(1). Amount of bond $_________________ (work on these facilities cannot commence until bonding 

amounts are approved) 

 Attach closure cost estimate and documentation on how the closure cost was calculated. 

5. 

Fencing:  

 Four foot height, four strands of barbed wire evenly spaced between one and four feet 

 Alternate.  Please specify________________________________________ 

6. 

Signs:  

 12”x 24”, 2” lettering, providing Operator’s name, site location, and emergency telephone numbers  

 Signed in compliance with 19.15.16.8 NMAC 

7. 

Variances: 

Justifications and/or demonstrations that the proposed variance will afford reasonable protection against contamination of fresh water, human health, and the 
environment.   
 

Check the below box only if a variance is requested: 
  Variance(s):  Requests must be submitted to the appropriate division district for consideration of approval. If a Variance is requested, include the 

variance information on a separate page and attach it to the C-147 as part of the application. 
     If a Variance is requested, it must be approved prior to implementation. 

8. 
Siting Criteria for Recycling Containment 

Instructions:  The applicant must provide attachments that demonstrate compliance for each siting criteria below as part of the application.  Potential 
examples of the siting attachment source material are provided below under each criteria.   

General siting 

Ground water is less than 50 feet below the bottom of the Recycling Containment. 
NM Office of the State Engineer - iWATERS database search; USGS; Data obtained from nearby wells 

Within incorporated municipal boundaries or within a defined municipal fresh water well field covered under a municipal ordinance 
adopted pursuant to NMSA 1978, Section 3-27-3, as amended.  

- Written confirmation or verification from the municipality; written approval obtained from the municipality

Within the area overlying a subsurface mine. 
- Written confirmation or verification or map from the NM EMNRD-Mining and Minerals Division

Within an unstable area. 
- Engineering measures incorporated into the design; NM Bureau of Geology & Mineral Resources; USGS; NM Geological

Society; topographic map 

Within a 100-year floodplain. FEMA map 

Within 300 feet of a continuously flowing watercourse, or 200 feet of any other significant watercourse, or lakebed, sinkhole, or playa 
lake (measured from the ordinary high-water mark). 

- Topographic map; visual inspection (certification) of the proposed site

Within 1000 feet from a permanent residence, school, hospital, institution, or church in existence at the time of initial application. 
- Visual inspection (certification) of the proposed site; aerial photo; satellite image

Within 500 horizontal feet of a spring or a fresh water well used for domestic or stock watering purposes, in existence at the time of 
initial application. 

- NM Office of the State Engineer - iWATERS database search; visual inspection (certification) of the proposed site

Within 500 feet of a wetland. 
- US Fish and Wildlife Wetland Identification map; topographic map; visual inspection (certification) of the proposed site

  Yes   No 
  NA 

  Yes   No 
  NA 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

  Yes   No 

Game Fence 

See Geology and Karst Sections of Volume 1

Randall Hicks
Highlight
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9. 
Recycling Facility and/or Containment Checklist:    
Instructions:  Each of the following items must be attached to the application.  Indicate, by a check mark in the box, that the documents are attached. 

  Design Plan - based upon the appropriate requirements. 
  Operating and Maintenance Plan - based upon the appropriate requirements. 
  Closure Plan - based upon the appropriate requirements. 
  Site Specific Groundwater Data -  
 Siting Criteria Compliance Demonstrations –  
 Certify that notice of the C-147 (only) has been sent to the surface owner(s) 

10. 
Operator Application Certification: 
 

 I hereby certify that the information and attachments submitted with this application are true, accurate and complete to the best of my knowledge and belief. 

Name (Print): _________________________________________________________     Title: ______________________________________________ 

Signature:_______________________________________________________________     Date: ____________________________________________ 

e-mail address:________________________________________________________     Telephone: ___________________________________________

11. 
OCD Representative Signature:  _________________________________________________________   Approval Date: _______________________ 

Title: _______________________________________________________     OCD Permit Number:_______________________________________ 

  OCD Conditions _______________________________________________ 
  Additional OCD Conditions on Attachment 

Alyssa McNear (Davanzo), P.E. Operations Manager

adavanzo@tascosaep.com Cell: (720) 244-4417
9/7/23

Victoria Venegas 10/06/2023

Environmental Specialist 2RF-199
x
x
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Venegas, Victoria, EMNRD

From: Venegas, Victoria, EMNRD
Sent: Friday, October 6, 2023 1:29 PM
To: Alyssa Davanzo; r@rthicksconsult.com; 'BobbiJo Crain'
Cc: Barr, Leigh, EMNRD; tknight@slo.state.nm.us
Subject: 2RF-199 - CATALINA C CONTAINMENT FACILITY ID [fVV2327939370] 
Attachments: C-147 2RF-199 - CATALINA C CONTAINMENT FACILITY ID [fVV2327939370].pdf

2RF-199 - CATALINA C CONTAINMENT FACILITY ID [fVV2327939370]. CondiƟons of Approval. 
 
Good aŌernoon Ms. Davanzo, 
 

NMOCD has reviewed the recycling containment permit applicaƟon and related documents, submiƩed by [329748] 
Tascosa Energy Partners, L.L.C on October 3, 2023, for 2RF-199 - CATALINA C CONTAINMENT FACILITY ID [fVV2327939370] 
in Unit LeƩer C, SecƟon 30, Township-20S, Range-27E, Eddy County, New Mexico.   AŌer a thorough review of the 
applicaƟon materials, OCD believes [329748] Tascosa Energy Partners, L.L.C has demonstrated that it has incorporated 
engineering measures into the design to ensure that the containment integrity is not compromised per 
19.15.34.11.A.(8).  Therefore, the form C-147 and related documents for 2RF-199 - CATALINA C CONTAINMENT FACILITY 
ID [fVV2327939370] is approved with the following condiƟons of approval: 
 

 [329748] Tascosa Energy Partners, L.L.C and the contractors building the Catalina C Containment must retain an 
on-call BLM-approved karst monitor for the construction activities and notify the OCD in the event the monitor 
indicates karst and stops all construction activities. 

 The purpose of this permit is for oil and gas activities regulated under the NMAC 19.15.34.3 STATUTORY 
AUTHORITY: 19.15.34 NMAC is adopted pursuant to the Oil and Gas Act, Paragraph (15) of Section 70-2-12(B) 
NMSA 1978, which authorizes the division to regulate the disposition of water produced or used in connection 
with the drilling for or producing of oil and gas or both and Paragraph (21) of Section 70-2-12(B) NMSA 1978 which 
authorizes the regulation of the disposition of nondomestic wastes from the exploration, development, 
production or storage of crude oil or natural gas. 

 [329748] Tascosa Energy Partners, L.L.C shall construct, operate, maintain, close, and reclaim 2RF-199 - CATALINA 
C CONTAINMENT FACILITY ID [fVV2327939370] in compliance with 19.15.34 NMAC. 

 2RF-199 - CATALINA C CONTAINMENT FACILITY ID [fVV2327939370] is approved for five years of operation from 
the date of permit application. 2RF-199 - CATALINA C CONTAINMENT FACILITY ID [fVV2327939370] permit expires 
on October 3, 2028. If [329748] Tascosa Energy Partners, L.L.C, wishes to extend operations past five years, an 
annual permit extension request must be submitted using an NMOCD form C-147 through OCD Online by 
September 3, 2028. 

 2RF-199 - CATALINA C CONTAINMENT FACILITY ID [fVV2327939370] consists of one (1) earthen containment of 
554,000.00 BBL of capacity @3' freeboard.  

 2RF-199 - CATALINA C CONTAINMENT FACILITY ID [fVV2327939370] is bonded pursuant to 19.15.8 NMAC per 
19.15.34.15(A)(2) NMAC. Water reuse and recycling from 2RF-199 - CATALINA C CONTAINMENT FACILITY ID 
[fVV2327939370] is limited to wells owned or operated by [329748] Tascosa Energy Partners, L.L.C 

 [329748] Tascosa Energy Partners, L.L.C shall notify OCD when construction of 2RF-199 - CATALINA C 
CONTAINMENT FACILITY ID [fVV2327939370] commences. 

 [329748] Tascosa Energy Partners, L.L.C shall notify OCD when recycling operations commence and cease at 2RF-
199 - CATALINA C CONTAINMENT FACILITY ID [fVV2327939370]. 

 A minimum of 3-feet freeboard must be maintained at 2RF-199 - CATALINA C CONTAINMENT FACILITY ID 
[fVV2327939370] at all times during operations. 

 If less than 20% of the total fluid capacity is utilized every six months, beginning from the first withdrawal, 
operation of the facility is considered ceased and notification of cessation of operations should be sent 
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electronically to OCD Online. An extension to extend the cessation of operation, not to exceed six months, may 
be submitted using a C-147 form through OCD Online. 

 [329748] Tascosa Energy Partners, L.L.C shall submit monthly reports of recycling and reuse of produced water 
drilling fluids, and liquid oil field waste on OCD form C-148 through OCD Online even if there is zero activity. 

 [329748] Tascosa Energy Partners, L.L.C shall comply with 19.15.29 NMAC Releases in the event of any release of 
produced water or other oil field wastes at 2RF-199 - CATALINA C CONTAINMENT FACILITY ID [fVV2327939370]. 
 

Please note, as provided in past guidance, the OCD recognizes that 19.15.34.11.A(8) NMAC states that a recycling 
containment shall not be located within an unstable area unless the operator demonstrates that is has incorporated 
engineering measures into the design to ensure that the containment’s integrity is not compromised.  Given that the OCD 
is the abiding authority for produced water recycling faciliƟes for oil and gas acƟviƟes regulated under 19.15.34 NMAC, 
OCD reviews all submiƩed C-147 Form applicaƟons and determines if the operator provided sufficient demonstraƟon that 
engineering measures will be protecƟve of fresh water, public health, and the environment. Therefore, the OCD must 
approve a C-147 applicaƟon prior to construcƟon when the recycling containment is located within an unstable area. 
 
Please reference number 2RF-199 - CATALINA C CONTAINMENT FACILITY ID [fVV2327939370] in all future 
communicaƟons. 
Regards, 
 
Victoria Venegas ● Environmental Specialist  
Environmental Bureau  
EMNRD - Oil Conservation Division  
506 W. Texas Ave. Artesia, NM 88210 
(575) 909-0269 | Victoria.Venegas@emnrd.nm.gov   
https://www.emnrd.nm.gov/ocd/ 

 
 



September 2023

C-147 Registration Package for
Catalina C Recycling Facility & Containment 
Section 30, T20S, R27E, Eddy County 

Volume 1 Siting Criteria Demonstration 
Transmittal Letter 
Siting Criteria Demonstration with Plates & Appendices 
Southwest Geophysical Consulting Cave & Karst Inventory Report 

The Catalina C Containment provides additional produced water storage for Tascosa 
Energy well stimulation programs.  This image shows that a mapped watercourse is 
slightly more than 300 feet from the edge of the containment, depth to groundwater 
exceeds 120 feet in the auger boring MISC-453, and suspected and actual karst structures 
are more than 480 feet from the containment. 
. 
Prepared for: 
Tascosa Energy Partners LLC 
901 W. Missouri Ave 
Midland, Texas 

Prepared by: 
R.T. Hicks Consultants, Ltd. 901 
Rio Grande NW F-142 
Albuquerque, New Mexico 



R.  T.  HI C KS CO N S U LTA N TS ,  LTD. 
901 Rio Grande Blvd NW  Suite F-142  Albuquerque, NM 87104  505.266.5004  Since 1996 

 
September 12, 2023 
 
Ms. Victoria Venegas 
NMOCD - District 2 
811 S. First St. 
Artesia, NM 88210 
Via E-Mail 
 
RE: Tascosa Energy LLC, Catalina C Containment In Ground Containments Registration 
 Section 30 T20S, R27E, Eddy County 
 
Dear Ms. Venegas: 
 
On behalf Tascosa Energy, LLC, R.T. Hicks Consultants is pleased to submit a C-147 
registration for the above-referenced project.  Tascosa will begin construction in less than 10 
days and filling of the completed containment will commence about mid-October, 2023.  
This is the third Tascosa containment associated with the Catalina #1 Recycling Facility.  
The State Land Office requested a complete cave and karst inventory for this containment 
and the Southwest Geophysical Consulting (SWG) report, which covers all containments, is 
appended to Volume 1.    
 
As indicated in the title page of Volume 1, included are: 

• This transmittal Letter  
• Siting Criteria Demonstration, Plates, Appendices and Site Photos 
• Southwest Geophysical Consulting Cave & Karst Inventory Report 

 
Volume 2 includes: 

• C-147 Form to register the in-ground containment 
• Stamped Design Drawings 
• Recently Approved Plans for Design/Construction, O&M, Closure 

 
No variances from the Rule are necessary for the Catalina C in-ground containment as this 
submission demonstrates compliance with all mandates of the Rule.  The recycling facility is 
registered and is associated with the Catalina #1 containment.  The Rule does not require 
approval by OCD in advance of using the in-ground containment.  
 
This submission refers to the following elements that some OCD reviewers have considered 
variances: 
1. The equivalency demonstration written by Mr. Frobel for the proposed 40-mil HDPE 

secondary liner has been previously approved by OCD.  We maintain that the 
language of the Rule is clear, and a variance is not required.   

2. OCD has approved the proposed Avian Protection Plan (Bird-X Mega Blaster Pro) 
for other containments.  Thus, the plan meets the requirement of the rule that the 
“otherwise protective of wildlife, including migratory birds” and a variance is not 
required. 
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3. Using the proposed game fence in lieu of a 4-strand barbed wire fence is not a 

variance.  Because feral pigs, javelina and deer are present in the area, a game fence 
is required to comply with Section 19.15.34.12 D.1 of the Rule.  The specification for 
fencing provided in 19.15.34.12 D.2 contradicts D.1 because pigs will move beneath 
the lower strand of a 4-foot high barbed wire fence and deer will jump over.  Thus, 
compliance with D.2 results in a violation of D.1.  We maintain that compliance with 
D.1 is the critical component of the Rule and operators need not be required to submit 
a variance request to follow Best Management Practices and comply with the Rule.  
Nevertheless, Tascosa will attach 4 strands of barbed wire to the game fence if 
required by OCD. 

 
The karst section of Volume 1 should be read carefully for two reasons.  First, we examined 
OCD Rules regarding unstable ground and came to a significantly different interpretation than 
OCD previously put forth for areas mapped as critical karst.  BLM definitions of high karst and 
critical karst are very similar, and BLM requires the same expert evaluations for both 
categories.  To date, OCD has not stated that high karst and critical karst areas should be 
treated the same.    
 
Second, Hicks Consultants carefully evaluated the nature of the geologic material beneath the 
Catalina containments and concluded that the underlying 100-feet of Tansill Formation is 
predominantly non-soluble, siltstone and claystone.  Additionally, the alluvial fan deposits that 
cover the Tansill at the containment locations combined with our arid environment do not 
allow transmission of sufficient water downward to cause material solution of the dolomite 
horizons in the Tansill.  We transmitted this information to Southwest Geophysical Consultants 
(SWG), and they conducted a foot survey of the area around the containment on September 11, 
2023.  They are generating a summary of the field examination, which we will transmit to 
OCD when available.  As we understand from a phone conversation, SWG did not observe any 
karst structures around the containments but may recommend that a BLM Carlsbad Field 
Office karst monitor be “on call” during containment excavation if subsidence or other 
anomalies are witnessed by construction staff.   
 
If you have any questions or concerns regarding this permit or the attached C-147, please 
contact me. As always, we appreciate your work ethic and diligence. 
 
Sincerely, 
R.T. Hicks Consultants 

 
Randall T. Hicks PG 
Principal 

 
Copy:  Tascosa Energy Partners 
 NM State Land Office 
 Southwest Geophysical Consulting, LLC 



SITING CRITERIA DEMONSTRATION 

TEXT AND FIGURES 

PLATES 



Geology 
According to the State of New Mexico Geologic Map1, Permian Age Tansill and Yates 
Formations (Pty) are exposed at the location of the proposed Catalina C containment with 
Quaternary Alluvium (Qa) overlying Permian Salado Formation south of the containment 
location (Plate 2). In the northwest corner of the map, the map shows exposed Permian Seven 
Rivers Formation. The Permian Salado Formation, which overlies the Tansill, crops out along 
the east of the map.

The Lake McMillan South 7.5-minute geologic quadrangle map  presents a more detailed 
interpretation of the geology, and the differences are best understood by comparing Plate 2 with 
the DRAFT of the Lake McMillian South map (below).  This draft provides more detail than the 
final version – but the mapping is the same.  As discussed below, the State Map may be slightly 
more accurate than the 7.5 minute quadrangle in the area of the Catalina containments.

Figure 1 - Portion of Lake McMillan South Geologic Map with the approximate location of the Catalina C Containment (Green 
rectangle with red border).  Source: https://geoinfo.nmt.edu/publications/maps/geologic/ofgm/downloads/97/OFGM-
97_LakeMcMillanSouth.pdf  

Figure 1 shows the containment is adjacent to and south of outcropping Tansill formation (Pt), 
which we walked and attest to the fact that the outcrop is a thin-bedded dolomite that is probably 
more than 4 and less than 10 feet thick.  The containments are constructed within Quaternary 
alluvium and eolian deposits, as the quadrangle map indicates. North of the containment 
location, the quadrangle map suggests the aeolian and alluvium is a thin veneer over the Tansill 

https://geoinfo.nmt.edu/publications/maps/geologic/ofgm/downloads/97/OFGM-97_LakeMcMillanSouth.pdf
https://geoinfo.nmt.edu/publications/maps/geologic/ofgm/downloads/97/OFGM-97_LakeMcMillanSouth.pdf


Formation (Qaes/Pt) and, further to the northwest, the veneer overlies the mixed gypsiferous 
facies of the Yates Formation (Pymg).  In the eastern third of Figure 1, the map shows the 
aeolian and alluvium overlying the Permian Salado Formation (Qaes/Ps) as well as exposed 
Salado capping several hills. The contact between the Salado and underlying Tansill Formation 
(beneath the Quaternary veneer) is shown as a dashed line that runs through the northern 
boundary of the containment area.  Thus, the map suggests that the Salado, not the Tansill 
Formation underlies the Catalina C containment, as well as Catalina #1 and #2 containments.

The description of the Tansill Formation from the [final] Lake McMillan South Quadrangle is 
presented below verbatim.

Ptmsg—Tansill Formation —mixed silty gypsiferous facies
Mixed dolomite, sandy siltstone, and gypsum. White to light gray dolomite, thinly to 
medium bedded, vesicular, associated with yellow sandy dolomite and dolomitic 
sandstones in float. Well sorted, sublitharenite, chert grains, orange-red, interbedded with 
gypsum and white to light gray dolomite. Poorly exposed. Likely equivalent to Ocotillo 
Member of DeFord and  Riggs (1941)

Comparing this description with that on the Geologic Quadrangle Map with the observations of 
the 120-foot boring log for MISC-453 (Appendix Well Logs and USGS Data) demonstrates to 
our satisfaction that the Tansill, not the Salado Formation is the bedrock that underlies about 18-
feet of Quaternary Alluvium . Knowing that the Tansill Formation is 123.5 feet thick at the type 
locality (near Living Desert State Park, and about 7.5 miles south of the Catalina Containments) 
and erosion removed some of the Tansill prior to or contemporaneous with deposition of the 
Quaternary Alluvium, allows us to conclude that about 100 feet of the Tansill overlie the Salado 
beneath the Catalina containments.  The State geologic map (Plate 2) agrees with our 
interpretation.

The State geologic map and Hicks Consultants conclude that the Salado underlies a veneer of 
alluvium east of the mapped watercourse that is about 1500 feet east of Catalina C containment.  
Plate 5b, which is used in our discussion of Karst, shows the geologic interpretation of the State 
map with the Yates/Tansill Formations shown without color.  Note the orange-red color of the air 
photo base map in the northeast quadrant of Plate 5b.  The authors of the State geologic map 
interprets the southern extent of the orange-red color as the contact between the Tansill 
Formation and the overlying Salado, and we agree.  We suggest that this contact extends to the 
southwest, beneath the alluvium (red line) and includes most of the mapped karst features.  The 
mapped karst features north of our interpreted contact could be false karst features or Salado 
gypsum deposited within a Permian-age channel in the Tansill during the back reef environment 
that cause deposition of the Salado.

Distance to Groundwater 
Plates 1 and 2 and the discussion below demonstrates that groundwater (fresh water as defined 
by NMOCD Rules) at the location is greater than 100 feet beneath the containment



Plate 1 is topographic map that shows:
1. The Catalina C containment identified by the blue square.
2. Water wells from the OSE database as a blue triangle inside colored circles that indicate

well depth (CP and C). OSE wells are often miss-located in the WATERS database as
older wells are plotted in the center of the quarter, quarter, quarter, of the Section
Township and Range.

3. Water wells from the USGS database as large triangles color-coded to the formation from
which the well draws water.

4. Water wells, which are not documented in the public databases but were identified by
field inspection or other published reports as colored squares (MISC).

5. The depth-to-water from the most recent available measurement for each well is provided
adjacent to the well symbol.

Plate 2 is a larger scale map than Plate 1 and uses the State of New Mexico geologic map as a 
base.  Plate 2 shows”

A. The Catalina C containment identified by the turquoise square with a measured surface
elevation of 3235.

B. Water wells measured by the USGS, the year of the measurement and the calculated
elevation of the groundwater surface.

C. Water wells and one boring measured by professions that we found in publications or
measured ourselves (MISC-453).

D. 2015 USGS data from an up-gradient /up-dip Yates Formation well (USGS-9330) with
an elevation of 3183

E. 2015 USGS data from a Yates Formation well along strike from the Catalina
containments (cross gradient) showing groundwater elevation of 3111

These USGS data and the 120-foot-deep auger boring for the conductor pipe for the oil well 
adjacent to the containment (see Appendix Well Logs) allow us to confidently conclude:

• The surface elevation of the 120-foot conductor pipe boring for the Catalina 30 EH State
1H is 3244.

• At 120-feet, the auger boring cuttings were dust dry.
• Groundwater elevation beneath the proposed containment is lower than 3124 feet above

sea level – probably about 3100 feet ASL.
• The Catalina containments lie at an elevation of about 3240
• Depth to groundwater beneath the containments is about 140 feet.

Finally, the information from the USGS presented in Appendix Well Logs and USGS Data 
demonstrate that groundwater elevations have not materially changed over decades of 
measurements.

Distance to Municipal Boundaries and Fresh Water Fields 
Plate 3 demonstrates that the location is not within incorporated municipal boundaries or within 
defined municipal fresh water well fields covered under a municipal ordinance adopted pursuant 
to NMSA 1978, Section 3-27-3, as amended.  Plate 3 shows:

• The closest municipality is Carlsbad, NM, approximately 12.5 miles to the south.
• The closest public well is CP-0076 and is located 6.9 miles to the southeast.



• The closest well fields are west of Carlsbad.

Distance to Subsurface Mines 
Plate 4 and our general reconnaissance of the area demonstrate the proximity of surface mines 
to the containment. This location is not within an area overlying a subsurface mine.

• The nearest mapped surface mine is approximately 3.3 miles to the southwest of the
Catalina containment.

Distance to High or Critical Karst Areas 
The presence of karst features within an area proposed for the storage of treated water for E&P 
use  (e.g., hydraulic stimulation) can be problematic for at least three reasons. First, as suggested 
in Part 34.11 of OCD Rules, a produced water recycling containment cannot be within an 
“unstable area”.  Collapse of a sinkhole would be catastrophic to the integrity of an overlying 
containment liner system.  Thus, understanding where identified or probable karst structures 
exist is very important when selecting the exact location of a produced water storage facility.  
Second, significant overtopping or failure of a containment levee could cause overland flow of 
produced water to enter a conduit (e.g. open fracture or cavern system) between ground surface 
and an aquifer.  Obviously, such an occurrence can severely impact groundwater quality.  Last, 
caves and other karst features can contain unique biological species, geological specimens, or 
archeological artifacts.  Such karst resources should be protected from damage.  The evidence 
presented in this section permits a conclusion with a high degree of scientific certainty that the 
locations of the Catalina containments are not within an unstable area, as defined by OCD Rules 
and geologic reasoning.

For the benefit of our clients, a portion of Part 34 that addresses karst is presented below with 
emphasis added:

19.15.34.11 SITING REQUIREMENTS FOR RECYCLING CONTAINMENT: 
A. An operator shall not locate a recycling containment:
(8) within an unstable area unless the operator demonstrates that it has incorporated
engineering measures into the design to ensure that the containment’s integrity is not
compromised;

Unstable area is defined in 19.15.2.7 as
U.(6) “Unstable area” means a location that is susceptible to natural or human-induced 
events or forces capable of impairing the integrity of some or all of a division-approved 
facility’s structural components. Examples of unstable areas are areas of poor 
foundation conditions, areas susceptible to mass earth movements and karst terrain 
areas where karst topography is developed as a result of dissolution of limestone, 
dolomite, or other soluble rock.  Characteristic physiographic features of karst terrain 
include sinkholes, sinking streams, caves, large springs, and blind valleys.  

In addition to potential instability of the containment foundation, karst features, such as 
sinkholes, open fractures or other conduits can provide a direct link between the surface and 
groundwater. Thus, a release from the containment within an area of high karst could introduce a 
large volume of saline water to an underlying water table aquifer over a relatively short time.



The key word in the definition of unstable area is “location”.  We interpret the Rule to mean the 
footprint of the Catalina C containment and Catalina #1 and #2 containments is the “location”. 

The region that includes the proposed containment is correctly mapped by the BLM as high karst 
potential (see Plate5a).  The BLM does not insist that the 41 square mile area of high and critical 
karst shown in Plate 5a is unstable ground.  Rather the BLM and the State Land Office require an 
examination of an area proposed for certain projects to undergo an evaluation by qualified 
professionals, such as Southwest Geophysical Consulting (SWG).  

Agencies interested in identified or likely karst features near the Catalina containments should 
read Appendix Cave and Karst Resource Inventory Report Tascosa Catalina #3 Pond by 
Southwest Geophysical Consulting (SWG).  Below is the summary of the Recommendations 
section with emphasis added:

A. Eleven high-likelihood and three medium-likelihood surface karst features are located
within the aerial survey area.

B. Avoid these areas during site and infrastructure planning.
C. The presence of these and other nearby surface karst features indicates that this area may

be karstified and could contain buried karst features.
D. Caution should be exercised while clearing brush and during any excavation, trenching,

or construction operations.
E. Employing a BLM-CFO approved karst monitor during excavation in this area should be

considered.

We discussed the geology of the project, known karst features in the area, the construction 
methods for the containment, and the high-likelihood karst features with Garrett Jorgensen of 
SWG.  Because the construction plans call for excavation below grade of 10-feet or less, we 
believe the Tansill Formation bedrock may not be exposed.  Thus, an on-call monitor for 
construction may be more appropriate.  Mr. Jorgensen will visit the project site on September 11, 
2023 and provide a short write up on his findings and make a final recommendation regarding 
the need for a karst monitor.  Tascosa will forward this letter to NMOCD when available.  

Distance to 100‐Year Floodplain 
Plate 6 demonstrates that the location is not located in a 100-year floodplain.

• The nearest 100-year floodplain is located approximately 1 mile to the east.

Distance to Surface Water 
Plate 7a displays the USGS-mapped watercourses.  The principal north/south watercourse to the 
east of the containments is Dagger Draw, which is the 100-year flooding hazard displayed in 
Plate 6.  

A tributary of Dagger Draw lies about 300 feet south of Catalina C containment.  As stated in 
the registration packages for the Catalina 1 and 2 containments, this mapped drainage does not 
meet the OCD definition of a watercourse as there is no bed and bank.  The Appendix Site 
Photos 



provides evidence to support this statement.  The Catalina C containment is about 300 feet 
distant from the mapped watercourse (see Plate 7b). 

Distance to Permanent Residence or Structures 
Plate 8 and the site visits demonstrates that the location is not within 1000 feet from an 
occupied permanent residence, school, hospital, institution, church, or other structure in 
existence at the time of initial application.

• No occupied permanent residences, schools, hospitals, institutions, churches, or other
structures are located within 1000 feet of the site.

• The closest structure to the proposed Catalina #2 Containment is the existing Catalina
Containments #1 and #2

Distance to Non‐Public Water Supply 
Figures 1 and 7 demonstrates that the location is not within 500 horizontal feet of a spring or 
fresh water well used for domestic or stock watering purposes, in existence at the time of initial 
application.

• Plate 1 shows the locations of all area water wells, active or plugged.  The nearest 
mapped USGS well is the windmill shown in the northwest quarter of Section 25.  We 
found no evidence of an active well during our site visit.

• We presume the nearest active water supply wells are at Greenwood Ranch in the 
southeast quarter of Section 29 in Dagger Draw

• Databases identified no springs within Plate 7a.



PLATES 















P:\CascadeCatalinaC 

N 

W+E
O 

s 

500 1,000 
Feet 

Psi 

,, . ...,,,_,,.-,,. 

R.T. Hicks Consultants, Ltd Regional Surface Geology & Watercourses Plate 5b 
901 Rio Grande Blvd NW Suite F-142 ..,_ ____________________________ ..... _________ ,. 

Albuquerque, NM 87104 
Ph: 505.266.5004 Tascosa Energy - Catalina C Containment September 2023 

Randall Hicks
Polygonal Line











WELL LOGS AND USGS DATA 



R. T. HI C KS CO N S U LTA N T S , LTD. 
901 Rio Grande Blvd NW Suite F-142 Albuquerque, NM 87104 505.266.5004 Fax: 505.266-0745

Memorandum
From: Kristin Pope
Date: December 30, 2020
RE:  Tascosa Energy – Catalina 30 EH St. #001H, Conductor Hole Evaluation

The subject well site has a surface elevation of 3,244 feet and is located approximately 3 miles 
east from Brantley Lake.  East of the Pecos River, groundwater is present in Permian units, such 
as the Seven Rivers, Yates, and Tansill formations.  

On December 17, 2020 I witnessed the drilling of 
the conductor hole at the Catalina 30 EH St. 
#001H, located approximately 10 miles northwest 
of Carlsbad, New Mexico.  Byrd Oilfield Services of 
Midland, Texas performed the work using a track-
mounted auger drilling rig as shown in the 
adjacent photograph of the auger spinning the 
cuttings after the final trip out of the hole.  A cellar 
10-feet deep was previously installed and when I 
arrived and drilling of the conductor hole began at 
11:40 a.m. MST.  Beginning at 10 feet below the 
well pad surface, cuttings were continuously 
monitored for moisture and lithology with each trip 
out of the hole.  No water or drilling fluids were 
used to drill this conductor hole.  

Over the next 2.75 hours the boring was advanced 
to a total depth of 120 feet with no issue.  I
inspected the cuttings from each trip for moisture 
to indicate a groundwater formation and all samples were dry.  If any appreciable moisture 
would have been indicated, the operation would have been suspended to allow the water to 
accumulate and then measured.  

During the drilling operations, representative samples of each lithologic type were collected for 
further inspection, if necessary, and photographs were taken of each. Observed lithologies 
appear consistent with published descriptions of Quaternary alluvium near the surface and 
Permian Tansill formation throughout the remainder of the boring.  The following descriptions
of the cuttings were recorded: 

10-18 feet Alluvium: brown, fine sand; caliche
18-63 feet Tan, loose siltstone with 10-30% interbedded green-gray dolomite.  Dolomite 

beds are massive (1 mm-5 cm vesicles observed at 40 ft, most filled with 
siltstone)  

63-68 feet Red, massive clay; minor tan silt, loose  
68-74 feet Red, massive clay; clast and veins of white and clear gypsum/seleniteveins of white and clear gypsum/selenite



74-94 feet Massive purple-red clay interbedded with white and pink gypsum; <5% green 
“sugar” dolomite clasts

94-110 feet Loose, medium red silt interbedded; 30% green/gray/yellow vesicular (1-2 mm) 
dolomite 

110-113 feet Red-brown silt with thin layers of red-brown siltstone and gypsum (1-2 mm 
thick)
113-120 feet Dark red silt interbedded with 40% dolomite, green-gray, massive

110-ft sample

50-ft sample

115-ft sample

Based on these observations, I am certain that no 
groundwater is present below the surface of this
well site to 120 feet below ground surface (3,124
feet above sea level).

thin layers of red-brown siltstone and gypsum 



USGS 323305104202202 20S.26E.25.121412A AKA USGS-9327

Eddy County, New Mexico 
Hydrologic Unit Code 13060011 
Latitude  32°33'05", 
Longitude 104°20'22" NAD27 
Land-surface elevation 3,302 feet 
above NAVD88 
This well is completed in the Other 
aquifers (N9999OTHER) national 
aquifer. 
This well is completed in the Rustler 
Formation (312RSLR) local aquifer. 

This well is probably completed in the 
Yates Formation as the Rustler was 
removed by Tertiary erosion.

USGS 323309104211201 20S.26E.26.21111 AKA USGS-9330

Eddy County, New Mexico 
Hydrologic Unit Code 13060011 
Latitude  32°33'09", 
Longitude 104°21'12" NAD27 
Land-surface elevation 3,273 feet above 
NAVD88
The depth of the well is 200 feet below 
land surface. 
This well is completed in the Roswell 
Basin aquifer system (S400RSWLBS) 
national aquifer. 
This well is completed in the Rustler 
Formation (312RSLR) local aquifer. 

This well is probably completed in the 
Yates Formation as the Rustler was 
removed by Tertiary erosion.



USGS 323336104173501 20S.27E.21.31112 AKA USGS-9224

Eddy County, New Mexico
Hydrologic Unit Code 13060011
Latitude 32°33'36", 
Longitude 104°17'35" NAD27
Land-surface elevation 3,222 feet above 
NAVD88
The depth of the well is 190 feet below 
land surface.
This well is completed in the Other 
aquifers (N9999OTHER) national 
aquifer.
This well is completed in the Rustler 
Formation (312RSLR) local aquifer.

This well is probably completed in the 
Yates Formation as the Rustler was 
removed by Tertiary erosion.



SITE PHOTOGRAHS 











2022 Site Photographs – Catalina Containment #2 Area

Plate 22SP-1 – View north from southeast corner of Catalina Recycling Containment #1.  32 32 49.34, -104 19 30.21 

Figure 22SP-2 View south from northeast corner of Catalina Containment #1  



2022 Site Photographs – Catalina Containment #2 Area

22SP-3 View west showing nature of slope and vegetation east of Catalina Containment #1, which is defined in this 
image as the area between the red arrows.  The USGS-mapped intermittent stream is south (left) in this image. 

22SP-4 View south toward the USGS mapped intermittent stream from same location as SP3. 32 32 51.72, -104 19 19.03 



2022 Site Photographs – Catalina Containment #2 Area
 

 
22SP-5 – View upstream near the Catalina Containment #1 from the center of the USGS-mapped intermittent stream.  
This image is typical of the drainage that show no evidence of a bed or bank.  32 32 46.96, -104 19 27.38 
 

 
22SP6- View west showing nature of slope and vegetation about 1400 feet east of the Catalina Containment #1, which is 
defined by the red arrows.  Location is 32 32 56.04, -104 19 13.04 
 
 
  



2022 Site Photographs – Catalina Containment #2 Area
 

 
22SP-7 View to northwest (uphill) showing one of many similar small channels that compose the alluvial fan in this area.  
This channel is unusual because it trends NW to SE and may be an old, abandoned channel that is now more of a cattle 
track.  None of these small channels exist south of the break in slope that is obvious in the Google Earth image.  The 
location of this image is 32 33 4.30, -104 19 21.01 
 

 
22SP-8  View uphill to the northwest showing nature of channel in the active alluvial fan.  Scrub brush about 4-6 feet tall 
are common within the alluvial fan.   32 33 4.93, -104 19 25.84 
 
 



2022 Site Photographs – Catalina Containment #2 Area

22SP-9 – View to south-southwest showing the Catalina Containment #1 on the right of the image (red arrow) and the 
slope and nature of vegetation from location 32 33 4.58, -104 19 27.05.  Image 22SP-8 is about 100 feet over the left 
shoulder of the photographer, within the active alluvial fan.  Note the scrub bush vegetation continues where the slope 
flattens. 

22SP-10  View south-southeast from the lowermost portion of the bedrock hill that exists north Containment #1 (in right 
of image).  The scrub brush vegetation shown in 22SP-9 is on the upper left of the image.   32 33 5.06, -104 19 30.57 



 

 
 
 

 
 
 
 

APPENDIX CAVE AND KARST RESOURCE INVENTORY 
REPORT TASCOSA CATALINA #3 POND 
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September 2023    

C-147 Registration Package for 
Catalina C Recycling Facility & Containment 
Section 30, T20S, R27E, Eddy County 
 
Volume 2 In-Ground Containment  

C-147 Form 
Stamped Design Drawings, Liner Equivalency Demonstration & 
Avian Deterrent System 
Plans for Design/Construction, O&M, and Closure 
 

 
The Catalina C Containment provides additional produced water storage for Tascosa 
Energy well stimulation programs.  This image shows that a mapped watercourse is 
slightly more than 300 feet from the edge of the containment, depth to groundwater 
exceeds 120 feet in the auger boring MISC-453, and suspected and actual karst structures 
are more than 480 feet from the containment. 
. 
Prepared for: 
Tascosa Energy Partners LLC 
901 W. Missouri Ave 
Midland, Texas 
 
 

Prepared by: 
R.T. Hicks Consultants, Ltd. 901 
Rio Grande NW F-142 
Albuquerque, New Mexico 



C-147



Oil Conservation Division Page 1 of 3 

Recycling Facility and/or Recycling Containment
Type of Facility: Recycling Facility Recycling Containment*

Type of action: Permit Registration
Modification Extension
Closure Other (explain) ___________________ 

* At the time C-147 is submitted to the division for a Recycling Containment, a copy shall be provided to the surface owner.
Be advised that approval of this request does not relieve the operator of liability should operations result in pollution of surface water, ground water or the environment. 
Nor does approval relieve the operator of its responsibility to comply with any other applicable governmental authority's rules, regulations or ordinances. 

1.

Operator: ______________________________________________(For multiple operators attach page with information) OGRID #:_______________

Address: ____________________________________________________________________________________________________________________

Facility or well name (include API# if associated with a well): __________________________________________________________________________   

OCD Permit Number: ___________________________(For new facilities the permit number will be assigned by the district office)

U/L or Qtr/Qtr  ______________ Section ____________ Township ____________ Range ____________ County:  ________________________________ 

Surface Owner: Federal State Private Tribal Trust or Indian Allotment

2.

Recycling Facility:

Location of recycling facility (if applicable):  Latitude __________________________ Longitude __________________________  NAD83

Proposed Use: Drilling* Completion* Production* Plugging *

*The re-use of produced water may NOT be used until fresh water zones are cased and cemented

Other, requires permit for other uses. Describe use, process, testing, volume of produced water and ensure there will be no adverse impact on 

groundwater or surface water.

Fluid Storage 

Above ground tanks Recycling containment Activity permitted under 19.15.17 NMAC explain type___________________________

Activity permitted under 19.15.36 NMAC explain type:___________________________ Other explain  __________________________

For multiple or additional recycling containments, attach design and location information of each containment

Closure Report (required within 60 days of closure completion): Recycling Facility Closure Completion Date:_______________________

3.

Recycling Containment:

Annual Extension after initial 5 years (attach summary of monthly leak detection inspections for previous year)

Center of Recycling Containment (if applicable):  Latitude _________________________ Longitude _______________________ NAD83

For multiple or additional recycling containments, attach design and location information of each containment

Lined     Liner type:  Thickness _________mil    LLDPE HDPE  PVC  Other  ___________________________    

String-Reinforced

Liner Seams:  Welded  Factory  Other  _______________________  Volume: __________bbl   Dimensions: L______ x W______ x D______

Recycling Containment Closure Completion Date:_______________________

State of New Mexico
Energy Minerals and Natural Resources
Department Oil Conservation Division 

1220 South St. Francis Dr.
Santa Fe, NM 87505

Form C-147
Revised  20

60 Secondary 40 mil HDPE

Tascosa Energy Partners, L.L.C 329748
901 W. Missouri Ave, Midland, Texas

B & C 30 20S 27E Eddy

32.54867 -104.32794

32.54881 -104.32119

705399 560 360 20

Catalina C Containment - associated with 2RF- 157



Oil Conservation Division Page 2 of 3 

4.

Bonding:

Covered under bonding pursuant to 19.15.8 NMAC per 19.15.34.15(A)(2) NMAC (These containments are limited to only the wells owned or 

operated by the owners of the containment.)

Bonding in accordance with 19.15.34.15(A)(1). Amount of bond $_________________ (work on these facilities cannot commence until bonding 

amounts are approved)

Attach closure cost estimate and documentation on how the closure cost was calculated. 

5.

Fencing:

Four foot height, four strands of barbed wire evenly spaced between one and four feet

Alternate.  Please specify________________________________________

6.

Signs:

12”x 24”, 2” lettering, providing Operator’s name, site location, and emergency telephone numbers  

Signed in compliance with 19.15.16.8 NMAC

7.

Variances: 

Justifications and/or demonstrations that the proposed variance will afford reasonable protection against contamination of fresh water, human health, and the 
environment.
Check the below box only if a variance is requested:

Variance(s):  Requests must be submitted to the appropriate division district for consideration of approval. If a Variance is requested, include the 
variance information on a separate page and attach it to the C-147 as part of the application.

If a Variance is requested, it must be approved prior to implementation.

8.
Siting Criteria for Recycling Containment

Instructions:  The applicant must provide attachments that demonstrate compliance for each siting criteria below as part of the application.  Potential 
examples of the siting attachment source material are provided below under each criteria.

General siting

Ground water is less than 50 feet below the bottom of the Recycling Containment. 
NM Office of the State Engineer - iWATERS database search; USGS; Data obtained from nearby wells

Within incorporated municipal boundaries or within a defined municipal fresh water well field covered under a municipal ordinance 
adopted pursuant to NMSA 1978, Section 3-27-3, as amended.  

- Written confirmation or verification from the municipality; written approval obtained from the municipality

Within the area overlying a subsurface mine.  
- Written confirmation or verification or map from the NM EMNRD-Mining and Minerals Division

Within an unstable area.  
- Engineering measures incorporated into the design; NM Bureau of Geology & Mineral Resources; USGS; NM Geological 

Society; topographic map

Within a 100-year floodplain. FEMA map

Within 300 feet of a continuously flowing watercourse, or 200 feet of any other significant watercourse, or lakebed, sinkhole, or playa 
lake (measured from the ordinary high-water mark).

- Topographic map; visual inspection (certification) of the proposed site

Within 1000 feet from a permanent residence, school, hospital, institution, or church in existence at the time of initial application.
- Visual inspection (certification) of the proposed site; aerial photo; satellite image

Within 500 horizontal feet of a spring or a fresh water well used for domestic or stock watering purposes, in existence at the time of 
initial application.

- NM Office of the State Engineer - iWATERS database search; visual inspection (certification) of the proposed site

Within 500 feet of a wetland.
- US Fish and Wildlife Wetland Identification map; topographic map; visual inspection (certification) of the proposed site

Yes No
NA

Yes No
NA

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Game Fence 

See Geology and Karst Sections of Volume 1
p g ; gy
See Geology and Karst Sections of Volume 1



Oil Conservation Division Page 3 of 3 

9.
Recycling Facility and/or Containment Checklist:
Instructions:  Each of the following items must be attached to the application.  Indicate, by a check mark in the box, that the documents are attached.

Design Plan - based upon the appropriate requirements. 
Operating and Maintenance Plan - based upon the appropriate requirements. 
Closure Plan - based upon the appropriate requirements. 
Site Specific Groundwater Data -  

  Siting Criteria Compliance Demonstrations –  
  Certify that notice of the C-147 (only) has been sent to the surface owner(s)

10.
Operator Application Certification: 
I hereby certify that the information and attachments submitted with this application are true, accurate and complete to the best of my knowledge and belief.

Name (Print): _________________________________________________________     Title: ______________________________________________

Signature:_______________________________________________________________     Date: ____________________________________________

e-mail address:________________________________________________________     Telephone: ___________________________________________

11.
OCD Representative Signature:  _________________________________________________________   Approval Date: _______________________

Title: _______________________________________________________             OCD Permit Number:_______________________________________

  OCD Conditions _______________________________________________ 
Additional OCD Conditions on Attachment

Alyssa McNear (Davanzo), P.E. Operations Manager

adavanzo@tascosaep.com Cell: (720) 244-4417
9/7/23

int): ________________________

___________________________

dress:

Alyssa McNear (Dava

adavanzo@tascosae
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•
# MEGA-AG

•
# MEGA-CROW

•
# MEGA-WP 

•
# MEGA-MAR

Perfect for Landfills, Airfields, Fish Farms, 
Farm Fields or any multi-acre facility.

Mega Blaster PRO 

NOTE: This unit is capable of sound output 
up to 125 decibels.  HEARING 
PROTECTION IS RECOMMENDED.

•
•









R.K. FROBEL & ASSOCIATES
Consulting Engineers

32156 Castle Court / Suite 211-240 / Evergreen, CO 80439
Ph 720-289-0300 / geosynthetics@msn.com

Technical Memorandum:  40-mil HDPE as Alternative Secondary Liner
System for In Ground Recycling Containment Facilities
NMAC 19.15.34.12 A 



R.K. FROBEL & ASSOCIATES
Consulting Engineers

32156 Castle Court / Suite 211-240 / Evergreen, CO 80439
Ph 720-289-0300 / geosynthetics@msn.com





DESIGN/CONSTRUCTION PLAN



information: the operator’s name, the 



prevent the liner’s rupture or tear. 

compromise the liner’s integrity…



…

the site’s conditions.

…



…

slope’s toe. Qualified personnel shall 



OPERATIONS AND MAINTENANCE PLAN 

CLOSURE PLAN 



Operation and Maintenance Plan 
In Ground Containments 

Overview



Operation and Maintenance Plan 
In Ground Containments 



Operation and Maintenance Plan 
In Ground Containments 

Monitoring, Inspection, and Reporting Plan



Operation and Maintenance Plan 
In Ground Containments 

Freeboard and Overtopping Prevention Plan



Operation and Maintenance Plan 
In Ground Containments 

Protocol for Leak Detection Monitoring, Fluid 
Removal and Reporting 



Operation and Maintenance Plan 
In Ground Containments 



Overview

Excavation and Removal Closure Plan – Protocols and 
Procedures 



Reclamation and Re-vegetation 

Closure Documentation 



R. T. HI C KS CO N S U LTA N T S , LTD. 
901 Rio Grande Blvd NW Suite F-142 Albuquerque, NM 87104 505.266.5004 Since 1996

Statement Explaining Why the Applicant Seeks a Variance
On September 26, 2023, NMOCD transmitted the following to Tascosa Energy: 

NMOCD has reviewed the recycling containment permit application and related 
documents, submitted by [329748] Tascosa Energy Partners, L.L.C on 9/14/2023, 
Application ID: 265265 for the proposed Catalina C Containment in Unit Letter C, 
Section 30, Township 20S, Range 27E, Eddy County, New Mexico. The application is 
denied for the following reasons: 

As stated in the application Volume 1 Siting Criteria Demonstration, Page 9: “The 
region that includes the proposed containment is correctly mapped by the BLM as 
high karst”.
Per 19.15.34.11.A. (8): “An operator shall not locate a recycling containment within 
an unstable area unless the operator demonstrates that it has incorporated 
engineering measures into the design to ensure that the containment’s integrity is not 
compromised.”
If [329748] Tascosa Energy Partners, L.L.C wishes to build a recycling containment 
within a high karst area, the operator must request a variance to the rule. Variances 
must receive division approval prior to implementation per 19.15.34.16.F, so this 
recycling containment proposal requires a permit, not a registration. Please correct 
form C-147. 

Tascosa Energy wishes to explain why a variance is not required while emphasizing the fact 
that it has incorporated engineering measures into the design to ensure the containment’s 
integrity is not compromised.  Thus, if OCD insists on a variance, please accept this
submission as a request for a variance.

Demonstration that a Variance Is Not Required by Rule 34 to 
Provide Equal or Better Protection of Fresh Water, Public Health,
and the Environment
The evidence presented the Tascosa Energy Catalina B Containment C-147 permits a 
conclusion with a high degree of scientific certainty that none of the three Catalina 
Containments is not within an unstable area, as defined by OCD Rules. 

For the benefit of Tascosa and OCD, the portion of Part 34 referenced by OCD that addresses 
karst is presented below with emphasis added: 

Unstable area is defined in 19.15.2.7 as 
U.(6) “Unstable area” means a location that is susceptible to natural or human-
induced events or forces capable of impairing the integrity of some or all of a 
division-approved facility’s structural components. Examples of unstable areas are 
areas of poor foundation conditions, areas susceptible to mass earth movements and 
karst terrain areas where karst topography is developed as a result of dissolution 



September 29, 2023 
Page 2 
 

of limestone, dolomite, or other soluble rock.  Characteristic physiographic features 
of karst terrain include sinkholes, sinking streams, caves, large springs, and blind 
valleys.  

 
The key word in the definition of unstable area is “location”.  We interpret the Rule to mean 
the containment footprint plus a reasonable buffer zone is the “location”.  Our interpretation 
is based upon common sense and the similarity of the text of Rule 29 and Rule 17 (Pit Rule).  
The term unstable area in Rule 17 differs very little from Rule 34 as shown below. 
 
19.15.17.10 SITING REQUIREMENTS  
A (5) An operator shall not locate a 
permanent pit or multi-well fluid 
management pit: 
(h) within an unstable area, unless the 
operator demonstrates that it has 
incorporated 
engineering measures into the design to 
ensure that the pit's integrity is not 
compromised; or 
 

19.15.34.11 SITING REQUIREMENTS 
FOR RECYCLING CONTAINMENTS: 
A. An operator shall not locate a recycling 
containment: 
(8) within an unstable area unless the 
operator demonstrates that it has 
incorporated engineering measures into the 
design to ensure that the containment’s 
integrity is not compromised; or 

 
We compared the text of Rule 17 to the text shown of Rule 34 because a multi-well fluid 
management pit is a containment by another name.  Hicks Consultants gained OCD approval 
for several Rule 17 permits for MWFM pits prior to promulgation of Rule 34.  We then 
submitted C-147s for these approved “pits” to convert them to Rule 34 containments.   
 
Mr. Hicks was one of three principal NMOGA authors of Rule 17 and was a consulting 
expert for the Rule 17 hearings.  Mr. Hicks participated in some elements of the NMOGA 
Rule 34 regulatory process and sat through the rulemaking hearing.  With certainty, Mr. 
Hicks affirms that the Oil Conservation Commission did not intend to eliminate large tracts 
of land from the use of temporary, permanent or MWFM pits due to a Federal designation of 
high or critical karst.  Rather, the Commission was convinced that appropriate engineering 
measures could be employed to maintain the integrity of these structures.  Mr. Hicks believes 
the Commission intended the same for Rule 34.  Both Rules places the burden of proof upon 
the operator to demonstrate that the design/construction incorporates engineering measures to 
ensure the containment’s integrity.  BLM mapped area as “high karst or critical karst 
potential” does not remove responsibility from the OCD examine and accept or reject the 
proposed engineering measures as compliant with the Rule.  
 
BLM does not suggest that 100% of high and critical karst areas are unstable ground.  Rather 
BLM and State Land Office require project locations to undergo an evaluation by qualified 
professionals (approved karst contractors), such as Southwest Geophysical Consulting 
(SWG).  The responsibility to demonstrate that the project protects public health, fresh water, 
natural resources (e.g. caves) and the environment is that of the operator.  The pertinent 
agencies (OCD, BLM or SLO) must review the submission and approve or deny. 
 



September 29, 2023 
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In preparation of the Appendix for the Catalina C registration (C-147), SWG followed 
procedures required by BLM to inventory karst features.  Hicks Consultants evaluated the 
“location” as stable or unstable based upon the karst inventory report, the lithology of the 
alluvial fan and underlying bedrock upon which all three containment footprints exist, the 
successful operation of Catalina Containments #1 and #2, conversations with SWG about the 
report and a site visit by a BLM-CFO approved karst consultant, Mr. Garrett Jorgenson 
Olague of SWG.  Hicks Consultants checked the box on the C-147 Form that the 
containment was not within an unstable area.    . 
 
In reviewing the submission and the OCD denial, we believe a better approach is clearly 
identifying the specific data and interpretations used to define the footprints of the Catalina 
containments as “stable” locations within an area mapped by the BLM karst experts as high 
karst potential.   
 

1. SWG used BLM-approved protocols to examine an area that included the locations of 
the three Catalina containments.  The data and recommendations of their report is 
summarized below 

a. Eleven high-likelihood and three medium-likelihood surface karst features are 
located within the aerial survey area.  

b. Avoid these areas during site and infrastructure planning. 
c. The presence of these and other nearby surface karst features indicates that 

this area may be karstified and could contain buried karst features.  
d. Caution should be exercised while clearing brush and during any excavation, 

trenching, or construction operations.  
e. Employing a BLM-CFO approved karst monitor during excavation in this area 

should be considered. 
2. SWG (Mr. Garrett Jorgensen Olague) inspected the site on foot and examined the 

identified karst structures within the area of the inventory.  Mr. Jorgenson also had 
access to the boring log in the Appendix of the C-147.  In the attached letter from 
SWG that was not submitted to OCD by Hicks Consultants in a timely manner, he 
concluded “the probability of karst underneath the Tascosa Catalina C Containment 
Pond is low, but still there.”  He also recommended an on-call karst monitor for the 
project. 

3. In a subsequent e-mail, Dr. Decker suggested more nuanced wording “"low to 
moderate possibility of subsurface karst away from areas of surface hydrologic flow."  
Dr. Decker also suggested, as Mr. Jorgensen states, low to moderate potential is not 
zero probability. 

4. The Catalina C containment is 400 feet from the buffer zone associated with the 
closest identified karst feature (see the second photograph of the attached letter and 
Plate 5b), 960 feet from the buffer zone of the karst feature east of the containment, 
and about 1300 feet from the buffer zone of the suspected karstified area in the 
watercourse to the southeast of the containment.  The buffer around each karst feature 
is created by SWG and is based upon the data from the inventory and experience in 
the area – but was generated prior to the site visit of Mr. Jorgensen.  Nevertheless, the 
design footprint of the Catalina C containment avoided the areas of karst and 
potential instability as well as large (mapped) and small (unmapped) watercourses 
with beds and banks. 
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5. Hicks Consultants logged a boring west of to the Catalina #1 containment, examined 
the bedrock exposures around the Catalina containments, walked most of the alluvial 
fan upon which the containment footprints lie, and considered the fact that two 
adjacent containments were successfully constructed and used.  We did not examine 
the southeastern corner of the SWG survey area where karst is most obvious.  While 
we do not possess the karst expertise of the SWG staff, we offer our observations 
relating to karst/subsidence: 

a. Identified karst features exist only in drainages within the survey area. 
b. The location of the containments is on an alluvial fan where 10-20 feet of 

alluvium overlie Tansill bedrock as described in the boring log. 
c. We agree with the SWG 9/14/23 letter, the identified karst features could be 

due to infiltration of stormwater that dissolved underlying soluble rock 
(epigene) or exposed older hypogene karst features.  

d. Infiltration of stormwater (and the potential of dissolving underlying bedrock) 
is restricted to the active drainages that exist east and west of the alluvial fan. 

e. Recharge of stormwater from the two small drainages that are uphill from the 
Catalina containments occurs only near the head of the fan as no obvious 
gullies or watercourses/channels exist on the main body of the alluvial fan.  

f. Based upon these data and our observations, we fully support the opinion of 
Mr. Jorgensen that the potential for karst features beneath the Catalina C 
containment is low and the more nuanced opinion of Dr. Decker. 

g. We conclude that the low karst potential exists at the location of all Catalina 
containments. 

 
The following engineering measures are also active at the Catalina C containment site: 
 

A. The contractors building the Catalina C containment are aware of the potential for 
karst and are exercising caution (see attached instruction).  

B. Cascade Services has retained an on-call BLM-approved karst monitor for the 
construction.  Mr. Jorgensen will visit the site tomorrow as excavation of the 
containment may afford a closer look at the subsurface. 

C. The design plans for all containments avoided karst features and watercourses. 
D. The engineering plans require a sound, compacted foundation for the liner system.  
E. The presence of a leak detection/pump back system between the primary and 

secondary liner with the requisite weekly monitoring will quickly identify any 
seepage that could, under low probability circumstances, cause infiltration of fluid 
and dissolution of underlying bedrock.   

F. Maintaining 3-feet of freeboard minimizes the chance of overtopping with an 
attendant release that could, under unusual circumstances, enter the watercourse and 
cause dissolution of underlying soluble bedrock. 

 
The most meaningful engineering measure is retaining SWG to examine the area, identify 
surface karst features, and provide recommendations for consideration prior to moving 
forward with building an additional containment at this particular location. 
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Sep. 14, 2023 

Randall Hicks, PG 
R. T. Hicks Consultants, LTD 
901 Rio Grande Blvd NW, Suite F-142 
Albuquerque, NM 87104 
 
Dear Mr. Hicks, 
 
 
This letter serves to inform you of the results of a site visit to the Tascosa Catalina C 
Containment Pond performed by Southwest Geophysical Consulting, LLC on September 11, 
2023; and provide recommendations regarding whether a karst monitor should be on-site during 
excavation and construction operations. 
 
The Tascosa Catalina C Containment Pond project site is located in Eddy County, New Mexico, 
16.4 kilometers northwest of Carlsbad in an area underlain by the Permian Tansil Formation. 
This area is prone to karst development both by epigene (hypergene) karst processes: which is 
the typical karst paradigm involving dissolution from fluids with a direct genetic and functional 
relationship with the surface; and by hypogene karst processes: which involves dissolution by 
upwelling fluids from depth independent of recharge from the overlying or immediately 
adjacent surface. Within the greater Carlsbad area, the largest known caves such as Carlsbad 
Caverns and Lechuguilla Cave were formed by hypogene karst processes. Unlike epigene karst, 
many hypogene karst systems are not connected to the surface and remain undiscovered unless 
encountered during drilling or excavation. Because of this, caution should always be exercised 
while clearing brush, excavating, or drilling; including in areas where no karst is seen at the 
surface. 
 
The site of the Tascosa Catalina C Containment Pond was investigated, and no indications of 
karst were seen at the surface. The nearby excavations to the west also showed no evidence of 
karst. However, the underlying Tansill bedrock was not visible at either site. Therefore, karst 
may be present buried within the subsurface within the Tansil. The drainage south and east of 
the site was then investigated and several small karst features were found. The surface 
expression of these features consists of collapses within the soil where about 0.5 cubic meters of 
material has disappeared into the subsurface. The location of these features within the drainage 
may be due to either water subsiding within the drainage and dissolving the underlying soluble 
rock, or due to hypogene karst structures that formed before the drainage was present. In this 
second case, the formation of the drainage may have been influenced by structures that the 
hypogene karst followed.  
 
Based on these findings, it is determined that the probability of karst underneath the Tascosa 
Catalina C Containment Pond is low, but still there. A karst monitor on-site is not necessary. 
However, it is recommended to have a karst specialist on-call in the event that a karst feature is 
uncovered during excavation or construction operations. 
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If there are any questions regarding this response, please contact me via phone at (505) 697-8106 
or e-mail at swgeogarrett@gmail.coim 

 
Sincerely, 

 
Garrett Jorgensen Olague 
Senior Geologist 
Southwest Geophysical Consulting, LLC 

 

 
Figure 1: The Tascosa Catalina C Containment Pond project site.

mailto:dave@swgeophys.com
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Karst features (highlighted in red) within the drainage to the southwest of the The Tascosa Catalina C Containment Pond. 
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Tascosa Catalina C Containment Excavation Protocols for 
 Ground Motion/Subsidence/Collapse 

 

All site workers must be vigilant for ground motion during construction. 
 
BLM has correctly mapped many square miles around the Catalina produced water 
containments as “high karst potential.”  Certain locations within this area show evidence 
of soil collapse and cave/cavern formation.  The attached Plate 5b shows areas of collapse 
caused by karst near the construction site in red, southeast of the Catalina B construction 
site.  Collapse structures lie within, mapped drainages near the Catalina containments. 
 
Hicks Consultants believes that ground subsidence/collapse in the area of construction is 
highly unlikely, but possible.  Heavy equipment working over an unknown large 
cavern can cause collapse and result in injury or death.  The chance of this 
occurrence is small, and vigilance of ground motion or instability can prevent injury.  
 
If any workers suspect or experience ground motion/subsidence when performing work, 
CALL CASCADE SERVICES AT 210 632 8670 AND CEASE WORK IN THE AREA OF 
MOTION/SUBSIDENCE IMMEDIATELY.  Cascade will dispatch a qualified expert to 
monitor the conditions and provide advice on how to proceed. 
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vvenegas • [329748] Tascosa Energy Partners, L.L.C and the contractors building the Catalina C Containment must retain an oncall BLMapproved karst monitor for
the construction activities and notify the OCD in the event the monitor indicates karst and stops all construction activities. 2RF199  CATALINA C
CONTAINMENT FACILITY ID [fVV2327939370] permit expires on October 3, 2028. If [329748] Tascosa Energy Partners, L.L.C, wishes to extend operations
past five years, an annual permit extension request must be submitted using an NMOCD form C147 through OCD Online by September 3, 2028. •
[329748] Tascosa Energy Partners, L.L.C shall construct, operate, maintain, close, and reclaim 2RF199  CATALINA C CONTAINMENT FACILITY ID
[fVV2327939370] in compliance with 19.15.34 NMAC.
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