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August 23, 2021 

Ms. Emily Hernandez, Chief    Submitted electronically 
New Mexico Oil Conservation Division   Hard copy upon request 
Environmental Bureau 
1220 South St Francis Dr. 
Santa Fe, New Mexico 87505 

Re: Lea Land, LLC Surface Waste Management Facility: 
NMOCD Permit No. NM-1-0035 (June 22, 2020)   
Notice of Intent to Install Vadose Zone Monitoring Wells 

Dear Ms. Hernandez: 

On behalf of Lea Land LLC., Clay Kilmer, LLC (CKLLC) submits the attached Notice of Intent 
(NOI) to install vadose zone monitoring wells at the Lea Land LLC Surface Waste Management 
Facility.  It is anticipated that this document will inform NMOCD of intended schedule and details 
of monitoring well installation, and will provide NMOCD a minimum of 30 days notice of well 
installation in accordance with Condition 6.M of the January 24, 2020 NMOCD Permit NM1-35 
Modification Approval.   

Included with this NOI submittal are the approved well locations and construction details, as well 
as the requisite New Mexico Office of the State Engineer (NMOSE) Permits for the new wells.  To 
facilitate your review, the approved "Vadose Zone Monitoring Plan" from the current Permit No. 
NMOCD NM-1-0035 is attached. 

We appreciate OCD’s on-going review of documents associated with the Lea Land LLC Surface 
Waste Management Facility.  Please contact us with your questions or comments. 

Very truly yours, 
Clay Kilmer, LLC 

Clay Kilmer, P.G. 
Certified Groundwater Scientist 
claykilmer@gmail.com 

cc: Mr. Jim Griswold, Environmental, OCD 
Ms. Stephanie Grantham, Lea Land LLC. 
Mr. I. Keith Gordon, P.E., IKG, LLC  
Mark Turnbough, PhD   

mailto:claykilmer@gmail.com
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1.0 INTRODUCTION 
The Lea Land, LLC Surface Waste Management Facility (LLSWMF, facility) operates under 

Permit No. NM1-35,  approved by the New Mexico Oil Conservation Divison (NMOCD) June 22, 

2020 (ATTACHMENT A).  The facility is permitted for the permanent disposal of Resource 

Conservation and Recovery Act (RCRA) exempt and non-exempt/non-hazardous oilfield waste 

at an approved landfill (~100 acres), with associated infrastructure (~118 acres). The permitted 

landfill has a waste capacity of approximately 14.6 million cubic yards. 

1.1 Site Location 
The facility is located in Section 32 of Township 20 South, Range 32 East, approximately 28 miles 

east of Carlsbad, adjacent to the south of US Highway 62-180 in Lea County, New Mexico (Figure 
1).  The LLSWMF is owned and operated by Lea Land LLC., Oklahoma City, Oklahoma. 

1.2 Purpose 
This submittal satisfies NMOCD agency notice requirements for vadoze zone well installation set 

forth in Conditions 6.M and 6.N of the January 24, 2020 NMOCD Permit NM1-35 Modification 

Approval, cited below. 
6.M - At least 30 days prior to the start of construction of the landfill, evaporation ponds, vadose zone
monitoring system, stabilization and solidification area, or process areas, the operator shall furnish OCD
with a complete set of construction drawings, including a major milestone schedule for construction.
These construction drawings must substantially comply with the engineering design provided with the
application and show the location of the pond evaporation units, including liner and spray evaporation
units.

• 30-Day Notice – Submission of this document satisfies agency notice requirements.  A formal

signed Notice of Intent is included as ATTACHMENT B.

• Construction Drawings – Proposed vadose zone well designs are included in the Vadose Zone

Monitoring Plan for the facility (Gordon Environmental-PSC, 2019). A copy is included as

ATTACHMENT C.

• Projected Schedule – Well installation schedule will depend upon availability of appropriate

drilling equipment and crew.  It is anticiapted that well installation will require approximately 90

days after receipt of OCD’s acknowledgement of receipt of this workplan.
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6.N - The operator shall submit as-built drawings to OCD within 30 days of the completion of
construction of landfill cells, evaporation ponds, vadose zone monitoring system, stabilization and
solidification area, or process areas.

• Well As-Built Documentation – Well logs and as-built drawings will be submitted to OCD within

30 days of completion of the vadose zone monitoring wells.  Wells will be considered completed

on the date of the well drilling contractor’s submission of a Well Record (Form WR-20) to the

Office of the New Mexico State Engineer.

2.0 VADOSE ZONE MONITORING PLAN 
The approved Vadose Zone Monitoring Plan (Plan) includes plans for the number, placement and 

design of the monitoring wells (Attachment C, Figure II.9.6).  The Plan also includes 

commitments for monitoring, recordkeeping, and reporting procedures for the site’s proposed 

vadose zone monitoring system.  The Plan includes provisions for installation of 4 vadose zone 

wells arrayed around waste cells and an additional 5 vadose zone wells arrayed around the future 

liquid waste management facilities.  Pursuant to this Notice, Lea Land LLC intends to install wells 

LLC-VZ-1, LLC-VZ-2, LLC-VZ-3 and LLC-VZ-4 around expansion area waste cells at the present 

time and to install the remaining wells around liquid waste management facilities concurrently with 

construction of those facilities. 

2.1 Vadose Zone Monitoring Network 
Locations of the vadose zone wells proposed for immediate installation are shown on the map in 

Figure 2.  Well names, coordinates and projected depths and screened intervals are presented 

in Table 1. 

2.2 Permitting and Agency Notice 
Drilling permits for the vadose zone wells have been obtained from the New Mexico Office of the 

State Engineer (NMOSE), copies are included in Attachment D.  A 30-day Notice of Intent to 

Install the monitoring wells is included in Attachment B. 
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3.0 REFERENCES 
Gordon Environmental – PSC, 2019, Surface Waste Management Facilty Application for Permit 

Renewal and Modification, Lea Land LLC Surface Waste Management Facility 

New Mexico Oil Conservation Division, Adrienne Sandoval, June 22, 2020, Approval and 
Conditions, Modification-Commercial Surface Waste Management Faility Permit NM1-35 

New Mexico Office of the State Engineer, 2021, Permits to Install Wells With No Water Right 
(WR-08) for Lea Land LLC vadose zone monitoring wells. 
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Table 1.--Lea Land, LLC Landfill
 Vadose Zone Monitoring Wells 
 Proposed Locations and Completions

East (m) North (m)

LLC-VZ-1 - CP-1874-p1 613113 3599502 3537.3 3502 35.3 40.3 30-40
LLC-VZ-2 - CP-1872-p1 613764 3599329 3530.4 3488 42.4 47.4 37-47
LLC-VZ-3 - CP-1874-p2 603804 3599637 3521.5 3479 42.5 47.5 38-48
LLC-VZ-4 - CP-1874-p3 613643 3599887 3517.7 3481 36.7 41.7 32-42

Projected 
Well Depth 

(ft)

Projected 
Screen Interval 

(ft)

UTM Zone 13NProposed Well Name 
and Capitan Basin 

Permit No.

LS Elev (ft) Projected Elev. Top 
Dewey Lake 
Redbeds (ft)

Projected Depth to 
Dewey Lake Redbeds 

(ft)
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ATTACHMENT A 
NMOCD Decision on NM1-35, Major Modification 2020-6-22 



State of New Mexico 
Energy, Minerals and Natural Resources Department 

 

1220 South St. Francis Drive ▪ Santa Fe, New Mexico 87505 
Phone (505) 476-3460 ▪ Fax (505) 476-3462 ▪ www.emnrd.state.nm.us/ocd 

Adrienne Sandoval 
Director, Oil Conservation Division 

 Michelle Lujan Grisham 
Governor 
 
Sarah Cottrell Propst 
Cabinet Secretary 
 
Todd E. Leahy, JD, PhD 
Deputy Cabinet Secretary 
 
 
 
June 22, 2020 
 
Stephanie Grantham 
Lea Land LLC 
1300 West Main Street 
Oklahoma City, Oklahoma  73106 
 
RE:  Modification of Commercial Surface Waste Management Facility Permit NM1-35.  Section 32, Township 
20 South, Range 32 East NMPM, Lea County, New Mexico, Lea County, New Mexico 
 
Ms. Grantham, 
 
Pursuant to applicable parts of the Oil Conservation Commission regulations 19.15.36 NMAC, the Oil Conservation 
Division (OCD) has completed its review of your application for a major modification of commercial waste 
management facility at the location described above.  OCD hereby modifies permit NM1-35 with conditions.  Attached 
are the general and specific conditions. 
 
If you have any questions, please contact Susan Lucas Kamat of my staff at (505) 670-8745 or by email at 
Susan.LucasKamat@state.nm.us.  On behalf of the Oil Conservation Division, I wish to thank you and your staff for 
your cooperation during this permit review. 
 
Respectfully, 
 
 
 
Adrienne Sandoval 
Director 
 
AS/slk 
 
Attachment – NM1-35 Permit Conditions 
 

mailto:Susan.LucasKamat@state.nm.us
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SURFACE WASTE MANAGEMENT FACILITY PERMIT CONDITIONS 
NM1-35 

Lea Land, LLC 
Section 32, Township 20 South, Range 32 East NMPM 

 
June 22, 2020 

 
Upon confirmation that Lea Land, LLC of 1300 West Main Street in Oklahoma City, Oklahoma 73106 (the 
operator) has provided financial assurance required under Section 1.H of this permit modification, the 
operator is permitted to modify and operate the existing surface waste management facility as described in 
the Modification Application filed by the operator and in accordance with (a) the terms of this Permit 
Modification, (b) the rules governing solid waste management facilities 19.15.36 NMAC, and (c) all other 
applicable provisions of the Oil and Gas Act and the rules promulgated under the Act.  The operator is 
responsible for ensuring any oil and gas operations located within the overall facility area do not interfere 
with the proper operation of the facility as described in the Application and authorized by this Permit 
Modification.  Any change to the operations proposed or any change to the area covered will require a 
subsequent modification to the Permit including any necessary changes to the amount of financial 
assurance.  The Oil Conservation Division (OCD) of the Energy, Minerals, and Natural Resources 
Department will determine if any Permit changes constitute a “major modification” under 19.15.36 NMAC.   
 
 
1. GENERAL PROVISIONS 
 

A. Permitee and Permitted Facility.  OCD modifies surface oil field waste management permit NM1-
35 to the operator for the modification, operation, and eventual closure of a commercial facility 
located upon a 474.41-acre tract in an unincorporated portion of Lea County, New Mexico, 
approximately 38 miles west of Hobbs.   
 
The waste management facility is intended for the permanent disposal of Resource Conservation 
and Recovery Act (RCRA) exempt and non-exempt/non-hazardous oil field waste and will include 
a waste processing area (~82 acres), a landfill (~100 acres), and associated infrastructure (~118 
acres).  The landfill will have a waste capacity of approximately 14.6 million cubic yards.   
 

B. Scope of Permit.  OCD regulates the disposition of water produced or used in connection with the 
exploration and production of oil and gas and to direct disposal of that water in a manner which will 
afford reasonable protection against contamination of fresh water supplies pursuant to authority 
granted in the Oil & Gas Act (Chapter 70, Article 2 NMSA 1978).  Under that Act, OCD also 
regulates the disposition of nondomestic wastes resulting from exploration, production, or storage 
of crude oil and natural gas to protect public health and the environment.  Similarly, OCD regulates 
the disposition of nondomestic wastes resulting from the oil field service industry, the transportation 
of crude oil and natural gas, the treatment of natural gas, and the refinement of crude oil to protect 
public health and the environment pursuant to jurisdiction and authority granted by the same Act.   
 
This permit modification does not convey any property rights of any sort or any exclusive privilege 
to the operator and does not authorize any injury to property or persons, any invasion of other 
private rights, or any infringement of state, federal, or local laws, rules, or regulations.   
 

C. Owner/Operator Commitments.  The operator must ensure all operations are consistent with the 
terms and conditions of this permit and in conformance with all pertinent rules and regulations 
under the Oil & Gas Act.  Furthermore, the operator shall abide by the approval conditions 
contained herein, along with all commitments submitted in its permit application of June 2019, 
including any attachments and/or amendments, all of which are incorporated into this Permit 
Modification by reference.   
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D. Modifications.  The operator must notify the OCD in advance of any further increase in the land 
area the facility occupies, any changes in the design capacity, any changes in the nature of the oil 
field waste streams, or any additions of a new treatment process.  As a result, the OCD Director 
may require a modification to the permit conditions.   
 

E. Definitions.  Terms not specifically defined in the permit shall have the same meanings as those 
in the Oil & Gas Act, or the rules adopted pursuant to the Act, as the context requires.   
 

F. General Performance Standards.  The operator must operate in accordance with these 
conditions, comply with the Oil & Gas Act and rules issued pursuant to the Act, protect public health 
and the environment, prevent the waste of oil and gas, and prevent the contamination of fresh 
waters.   
 

G. Effective Date, Expiration, Renewal, and Penalties for Operating Without a Permit.  This 
permit is effective DATE and will expire ten years thereafter on DATE.  If it so desires, the 
owner/operator may submit an application for renewal to OCD no later than 120 calendar days 
before the expiration date.  If the operator submits such a renewal application before the required 
date and is in compliance with the existing permit, then that existing permit will not expire until the 
OCD approves or denies the renewal application.  Operating with an expired permit will subject the 
owner/operator to civil and/or criminal penalties (see Section 70-2-31 NMSA 1978).   
 

H. Financial Assurance.  The operator must provide financial assurance in a form acceptable to OCD 
for the waste management facility’s estimated closure and post-closure cost.  The estimated 
amount currently required is $1,385,673.00, which includes the cost of closure construction and 
post-closure operations for Phase I described in the application.  On an annual basis, or prior to 
development of each phase of the facility, or should unforeseen conditions arise, the operator will 
update the closure/post-closure estimate and, thus, the amount of financial assurance.   
 
 

2. GENERAL FACILITY OPERATIONS 
 

A. Labeling.  The operator must clearly label all tanks, drums, and other containers to identify the 
contents and to provide emergency notification information.  The operator may use a tank coding 
system if it is incorporated into their emergency response planning.   
 

B. Inspections and Maintenance of Secondary Containment Systems.  The operator must inspect 
all secondary containment systems and sumps at least monthly to ensure proper operation and to 
prevent over filling or system failure.  The operator must empty all secondary containment systems 
of any fluids within 48 hours of discovery, notify the OCD of the discovery, and initiate corrective 
actions.  The operator must keep written records of its inspections and of any fluid analyses.  The 
operator shall maintain and make the documentation available for OCD inspection.   
 

C. Release Reporting and Corrective Action for Releases.  The operator must comply with the spill 
reporting and corrective action provisions of the Oil & Gas Regulations (19.15.29 and 19.15.30 
NMAC) as may be amended from time to time.   
 

D. Annual Report.  The operator must submit a comprehensive annual report to the OCD by 
September 1st of each year detailing the operator’s activities during the preceding year (where a 
year is defined as July 1st through June 30th). The annual report must include  the following 
information for the preceding year:  (1) all inspection forms, including those for leak detection 
systems; (2) all analytical results, (3) hydrogen sulfide monitoring results, (4) process piping 
integrity test results, (5) training records, (6) complaint logs and resolutions, and (7) a summary of 
the nature, amount, and any related remediation  of any reportable releases.   
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3. MATERIAL STORAGE 

 
A. Process, Maintenance, and Material Storage Areas.  The operator must pave and curb all 

process, maintenance, and material storage areas at the facility, excluding evaporation ponds, 
below-grade tanks, and sumps, or incorporate another appropriate spill collection device for these 
areas as approved by the OCD.   
 

B. Above Ground Tanks.  The operator must place above ground tanks on impermeable pads and 
surround the tanks with lined berms or with other impermeable secondary containment system 
having a capacity of at least one and one-third times the capacity of the largest tank, or the 
combined volume of any interconnected tanks.  This does not apply to tanks containing fresh water.   
 
 

4. WASTE MANAGEMENT 
 

A. Waste Streams.  This permit authorizes the operator to handle the RCRA-exempt waste streams.  
OCD approval must be obtained to receive any waste stream not specified in the application prior 
to its collection, storage, treatment, or disposal.   
 

B. Waste Storage.  The operator must store wastes at the facility only in clearly marked storage areas 
that have been specified in the application, except for any waste that may be generated during 
emergency response operations.  However, such emergency waste may be stored elsewhere for 
no more than 72 hours.  OCD may approve additional storage on a case-by-case basis.   
 
The operator must not store non-oil field waste generated at the facility by the operator for more 
than 180 calendar days from the date any container is filled without OCD approval.   
 

C. Class V Wells.  Leach fields and other wastewater disposal systems at OCD-regulated facilities 
which inject non-hazardous fluids into or above an underground source of drinking water are 
Underground Injection Control Class V wells pursuant to 20.6.2.5002 NMAC.  This permit does not 
authorize the use of a Class V injection well for the disposal of industrial waste at the facility.  Other 
Class V wells, including wells used only for the injection of domestic wastes, must be permitted by 
the New Mexico Environment Department.   
 
 

5. BELOW GRADE TANKS AND SUMPS 
 

A. Below grade tanks and sumps must have secondary containment systems with leak detection and 
meet construction and operating requirements of 19.15.17 NMAC.   
 
 

6. FACILITY-SPECIFIC CONDITIONS, EXCEPTIONS, WAIVERS, AND ALTERNATIVES 
 

A. The request for waiving the landfill gas control requirements of 19.15.36.13.O NMAC is adequately 
addressed and supported in the application and hereby approved.   
 

B. The request for an alternative to the groundwater monitoring requirements of 19.15.36.14.B NMAC 
by incorporation of a vadose zone monitoring system around the landfill, evaporation ponds, and 
stabilization/solidification areas is adequately addressed and supported in the application and 
hereby approved.  The operator shall notify the OCD 30 days prior to installation of the vadose 
zone monitoring wells and system.  Final vadose zone monitoring well locations may be modified 
based on field conditions.  The operator shall furnish OCD with maps detailing the final vadose 
zone monitoring well locations and logs.  The vadose zone monitoring system shall be installed 
and operational prior to the commencement of operations in the new landfill units, evaporation 
ponds, and of stabilization/solidification areas.   
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The operator shall inspect and monitor the vadose zone monitoring wells on a regular basis for the 
presence of liquids, along with gaseous hydrogen sulfide and methane.  If liquids or gases are 
found to be present, the operator shall notify the OCD immediately.  If liquids are present, the 
operator shall also gather representative samples.  All groundwater samples must also be analyzed 
by EPA Method 8260 (full list) for volatile organic compounds, in addition to those parameters 
outlined in the application.   
 

C. The request for an alternative to the geonet detection and drainage layers requirements of 
19.15.36.14.C NMAC is adequately addressed and supported in the application and hereby 
approved.   
 

D. The request for a final cover alternate has been adequately addressed and supported in the 
application and hereby approved.  The final cover requirements otherwise specified in 
19.15.36.14.C.(9) NMAC shall incorporate either of the following options.   
 
Option 1 – Three layers with a total thickness of 50 inches consisting of the required vegetative 
cover layer (Layer 1) being 12 inches in thickness having hydraulic conductivity of 5.2 x 10-4 cm/sec, 
the evapotranspiration layer (Layer 2) being 26 inches in thickness having hydraulic conductivity of 
1.9 x 10-4 cm/sec, and the required intermediate cover layer (Layer 3) being 12 inches in thickness 
having hydraulic conductivity of 1.9 x 10-4 cm/sec.   
 
Option 2 – Three layers with a total thickness of 44 inches consisting of the required vegetative 
cover layer (Layer 1) being 12 inches in thickness having hydraulic conductivity of 3.3 x 10-5 cm/sec, 
the evapotranspiration layer (Layer 2) being 20 inches in thickness having hydraulic conductivity of 
1.0 x 10-5 cm/sec, and the required intermediate cover layer (Layer 3) being 12 inches in thickness 
having hydraulic conductivity of 1.0 x 10-5 cm/sec.   
 
The operator shall notify the OCD as to which option is selected prior to final cover construction.  
The operator shall submit pre-construction testing results to the OCD as part of the construction 
quality assurance (CQA) plan.  Should the operator select Option 2 above (i.e. lower values of 
hydraulic conductivity) and the on-site soils do not meet the required parameters, the final cover 
shall be implemented as per the Option 1 parameters for both thickness and hydraulic conductivity.   
 

E. The request for an alternative to the bird control requirements of 19.15.36.13.I and 
19.15.36.17.C.(3) NMAC is adequately addressed and supported in the application and hereby 
approved.   
 

F. The request for an exception to the intermediate cover stabilization requirements of 
19.15.36.14.A.(7) NMAC providing for a 2-year extension on vegetating the intermediate cover that 
has not yet reached final grade is adequately addressed and supported in the application and 
hereby approved.   
 

G. The request for an alternative to the final cover stabilization requirements of 19.15.36.18.C.(2)(b) 
NMAC to use alternate materials for stabilization is adequately addressed and supported in the 
application and hereby approved.  No additional time to stabilize the area is approved.   
 

H. The request for an alternative to the base layer compacted soil requirements of 19.15.36.14.C.(1) 
NMAC is adequately addressed and supported in the application and hereby approved.   
 

I. The request for a proposed alternative to the leachate collection system requirements of 
19.15.36.14.C.(5) and (6) NMAC to use a chimney drain is adequately addressed and supported 
in the application and hereby approved.   
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The operator shall submit pre-construction testing results to the OCD as part of the CQA plan.  
Should the on-site soils to be used as part of the leachate collection system fail to comply with the 
proposed uniformity coefficient of 30 (obtained by dry sieve) and maximum 10 percent passing the 
No. 200 sieve, the operator shall notify the OCD of its intent to use a chimney drain.  The operator 
shall demonstrate, using the Hydrologic Evaluation of Landfill Performance (HELP) model and 
associated engineering calculations, that the chimney drain will not affect the liner, leachate 
collection system, or final cover performance.   
 

J. Prior to construction activities within the facility, the operator shall determine that all abandoned oil 
wells within the area are properly plugged in accordance with OCD regulations.  If any wells are 
found to be unplugged or improperly plugged, the operator shall take the appropriate corrective 
actions.   
 

K. Naturally Occurring Radioactive Material (NORM) waste cannot be accepted at the facility unless 
in compliance with 19.15.35 NMAC.   
 

L. The operator shall provide a survey plat to the OCD upon the final approval of the permit.   
 

M. At least 30 days prior to the start of construction of the landfill, evaporation ponds, vadose zone 
monitoring system, stabilization and solidification area, or process areas, the operator shall furnish 
OCD with a complete set of construction drawings, including a major milestone schedule for 
construction.  These construction drawings must substantially comply with the engineering design 
provided with the application and show the location of the pond evaporation units, including liner 
and spray evaporation units.   
 
The major milestone schedule shall be regularly updated throughout construction activities.   
 
The operator shall provide a detailed description of the processes and equipment for the process 
area with the construction drawings.   
 
An updated project-specific CQA plan shall be submitted with the construction drawings and 
schedule.  The CQA plan shall include a concrete section detailing the mix design, placement, and 
cracking control.   
 

N. The operator shall submit as-built drawings to OCD within 30 days of the completion of construction 
of landfill cells, evaporation ponds, vadose zone monitoring system, stabilization and solidification 
area, or process areas,.   
 

O. If disposal wells are incorporated into facility operations at a later date, those wells must be 
separately permitted under provisions of the New Mexico Underground Injection Control program.   
 

P. An updated list of emergency coordinators and their contact information shall be provided to the 
OCD by the operator before waste can be accepted into the facility.   
 

Q. The operator shall monitor the leak detection sumps for the presence of liquids at least monthly.  If 
liquids are present, the operator shall notify the OCD immediately and shall sample and test the 
liquid as directed by the OCD.   
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30-Day Notice of Intent to Install
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NMOCD NOTICE OF INTENT 

INSTALL AND/OR DECOMMISSION BOREHOLES, PIEZOMETERS OR GROUND WATER WELLS 

Date: __08/23/2021_ 

Owner/Operator Name: _Lea Land, LLC                                                            ___________________ 

Mailing address: __1300 W. Main St, Oklahoma City, OK 73106_  _________________________ 

Phone: _(505) 827-2855____     Well or Boring(s) # ____LLC-VZ-1, LLC-VZ-2, LLC-VZ-3  ________ 

Facility Name: _Lea Land LLC Surface Waste Management Facility Permit No NM1-35__________ 

Consultant/Contractor Name: ____Clay Kilmer, LLC                                               __________ 

Mailing Address: _3312 June Street NE, ABQ, NM 87111                            _______________ 

Phone: __(505) 235-4482______    

Qualified Ground Water Scientist Name (Print):____Clay Kilmer______ _________________ 

This Notice of Intent is to provide at least 30 days prior notification to the New Mexico Oil Conservation 
Division of the (X) installation and/or (  ) decommissioning of any boreholes, piezometers, or ground 
water monitoring wells per  Section 6.M of the Approval Conditions of Permit NM1-35, June 22, 2020.  

1. I certify that the ( X ) installation and/or (  ) decommissioning will comply with the Oil and Gas Rules
and any other rules or regulations that might apply.
2. I certify that within 30 days of final completion of the installation that an installation report in
accordance with Section 6.N of the Approval Conditions of Permit NM1-35, June 22, 2020, will be
submitted to the OCD.
3. I certify that the facility monitoring plan will be revised as appropriate to include any changes
(installation and/or decommissioning) in the approved facility monitoring plan and sent to the OCD for
final approval and then be placed in the facility record.
4. I certify that I have notified the State Engineers Office of the above install/decommission and have
obtained required permits for proposed actions.

_____________________________________ 
Certification Signature (Ground Water Scientist) 
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1.0 INTRODUCTION 
Lea Land LLC (the Facility) is an existing Surface Waste Management Facility (SWMF) providing 

oil field waste solids (OFWS) disposal services.  The existing Lea Land SWMF is subject to 

regulation under the New Mexico Oil and Gas Rules, specifically 19.15.9.711 and 19.15.36 NMAC, 

administered by the Oil Conservation Division (OCD) of the NM Energy, Minerals, and Natural 

Resources Department (NMEMNRD).  This document is a component of the “Application for Permit 

Modification” that proposes continued operations of the existing approved waste disposal unit; 

lateral and vertical expansion of the landfill via the construction of new double-lined cells; and the 

addition of waste processing capabilities.  The proposed Facility is designed in compliance with 

19.15.36 NMAC, and will be constructed and operated in compliance with a Surface Waste 

Management Facility Permit issued by the OCD.  The Facility is owned by, and will be constructed 

and operated by, Lea Land LLC. 

The Lea Land SWMF is one of the most recently designed facilities to meet the new more stringent 

standards that, for instance, mandate double liners and leak detection for land disposal.  The new 

services that Lea Land will provide needed resources to fill an existing void in the market for 

technologies that exceed current OCD requirements. 

Lea Land, LLC proposes to modify existing OCD Permit NO. NM-01-0035 to expand and operate 

the “Surface Waste Management Facility” for oil field waste processing and disposal services.  The 

Facility was originally permitted in 2001 and was designed and operated subject to regulation under 

the New Mexico (NM) Oil and Gas Rules, specifically OCD Part 711 [19.15.9.711 NMAC, 11-30-

00]. The original permit area was 72.69 acres; the proposed new Facility footprint will be enhanced 

to 463 ± acres. 

1.1 Site Location 
The Lea Land site is located approximately 27 miles northeast of Carlsbad, straddling US Highway 

62-180 (Highway 62) in Lea County, NM.  The Lea Land site is comprised of a 642-acre ± tract of

land encompassing Section 32, Township 20 South, Range 32 East, Lea County, NM.  Site access

is currently provided on the south side of US Highway 62.  The coordinates for the approximate

center of the Lea Land site are Latitude 32°31’46.77” and Longitude -103°47’18.25”.
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1.2 Facility Description 
The Lea Land SWMF comprises approximately 463 acres ± of the 642-acre ± site, and will include two 

main components: an oil field waste Processing Area and an oil field waste solids Landfill, as well as 

related infrastructure (i.e., access, waste receiving, stormwater management, etc.).  Oil field wastes are 

delivered to the Lea Land SWMF from oil and gas exploration and production operations in southeastern 

NM and west Texas.  The Permit Plans (Attachment III.1.A) identify the locations of the Processing 

Area and Landfill Disposal facilities.  The proposed facilities are detailed in Table II.1.2 (Volume II.1), 

and are anticipated to be developed in four primary phases as described in Table II.1.3 (Volume II.1).  

1.3 Purpose 
The purpose of this Vadose Zone Monitoring Plan is to provide the technical rationale and 

environmental benefits for a Request for Groundwater Monitoring Suspension and plans for 

alternative Vadose Zone Monitoring at the Facility.  The Request for Suspension of Groundwater 

Monitoring and Vadose Zone Monitoring Plan are based upon regional hydrogeology and detailed 

site-specific investigations 

A permit for major modification of the Surface Waste Management Facility for oil and gas waste is 

sought under provisions set forth in 19.15.36 NMAC. Provisions of 19.15.36.13 NMAC include facility 

siting criteria that no landfill shall be located where ground water is less than 100 feet below the lowest 

elevation of the design depth and that no other surface waste management facility shall be located 

where ground water is less than 50 feet below the lowest elevation at which the operator will place oil 

field waste. 19.15.36.14.B NMAC includes requirements for groundwater monitoring at facilities where 

“fresh groundwater” exists, unless “otherwise approved by the division”. Fresh water is defined in 

19.15.2.7.F(3) NMAC as water that contains less than 10,000 milligrams per liter (mg/l) of total 

dissolved solids (TDS). Groundwater is defined in 19.15.2.7.G(10) NMAC as “interstitial water that 

occurs in saturated earth material and is capable of entering a well in sufficient amounts to be used 

as a water supply”. 

The Lea Land SWMF is located in an area where few shallow groundwater resources are known to 

exist.  Information obtained from 10 soil borings and 5 groundwater monitoring wells that were drilled 

on the Lea Land SWMF, as well as several other groundwater monitoring wells in the vicinity of the 

site, provide ample demonstration that the minimum depth to the shallowest saturated zone on the 

property exceeds 150 ft below ground surface (bgs); and more than 100 ft below projected landfill 
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basegrade levels. 

Depth to water-bearing zones in the Dewey Lake Redbeds, which is the shallowest saturation in 

the vicinity of the site, ranges from 173 ft to 198 ft bgs and ranges between 122 ft and 149 ft below 

the deepest proposed basegrade in the facility.  Saturated zones at the site are vertically separated 

from the proposed facility by approximately 125 ft of dense non water-bearing Dewey Lake Redbed 

shale deposits.  Saturated zones in the Dewey Lake Redbeds are hydraulically tight and highly 

confined.  Monitoring wells at the site will not sustain adequate yields for well purging for 

groundwater sample collection, and well recharge is near zero.  Therefore, saturation in the Dewey 

Lake Redbeds beneath the site does not qualify as groundwater, according to 19.15.2.7.G(10) 

NMAC. 

The proposed facility design includes a double geomembrane clay liner (GCL) and two high density 

polyethylene (HDPE) liners below a leak detection layer, as well as installation of technology and 

operational provisions for leachate monitoring and collection.  Based upon shallow stratigraphy in 

the vicinity of the proposed facility, it is anticipated that in the unlikely event that leakage were to 

occur through two composite liner systems, the leachate would migrate vertically through Santa 

Rosa Sandstone and pool on the upper surface of the laterally extensive and dense Dewey Lake 

Redbed shales that are present at an average depth of 50 ft bgs at the site.  Subsurface stratigraphic 

information for the site and surrounding area indicates that potential leakage would migrate 

downslope above the sandstone-shale interface and likely move to the east. 

The proposed Facility design includes double HDPE lined waste cells and provisions for leachate 

monitoring, and since the facility is underlain by laterally extensive dense shale and projected depth 

to the shallowest water bearing zone is significant.  Therefore, vadose zone monitoring at the 

interface at the Dewey Lake Redbeds/Santa Rosa Sandstone interface is proposed as the most 

appropriate detection zone for the site.  Due to the exceptional depth to a water-bearing zone at the 

site, as well as the low hydraulic conductance of the Dewey Lake Redbeds shale bedrock, it is 

anticipated that properly positioned and completed vadose zone monitoring wells at the site would 

detect leakage from the facility long before monitoring wells completed in deeper, hydraulically tight 

and confined horizons in the Dewey Lake Redbeds.  This strategy provides a greater level of 

protection to environmental resources at the facility through early detection. 
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The following sections provide specific descriptions of the subsurface stratigraphy and water-

bearing zones in the vicinity of the proposed facility, as well as proposed design, installation 

methods and operational strategy for the proposed vadose zone monitoring network at the site.  

Volume IV.2 provides the results of numerous hydrogeologic and geotechnical investigations 

conducted to gather pertinent site-specific subsurface data. 

 
 
2.0 HYDROGEOLOGIC SETTING 
The Lea Land SWMF is located near the boundary between the Southern High Plains Section 

(Llano Estacado) and the Pecos Valley Section of the Great Plains Physiographic Province (Hawley, 

1993). The Great Plains Physiographic Province is characterized by low relief and lightly deformed 

Permian and Triassic sedimentary bedrock units overlain by variable thicknesses of late Tertiary 

and Quaternary age layers.  These consist of unconsolidated to semi-consolidated deposits of sand, 

silt, clay, gravel and calcrete (caliche) of the Ogallala Formation and younger Quaternary deposits 

of unconsolidated or aeolian sands and silts. 

 
Physiography of the vicinity of the Lea Land SWMF in western Lea County and eastern Eddy County 

was described by Nicholson and Clebsch (1961) and Kelly (1979) and is summarized in the 

physiographic map in Figure II.9.1. The site is situated in the Upper Pecos-Black watershed  (USGS 

cataloging Unit 1306011). 

 
The Lea Land SWMF is located near the southwestern terminus of the Querecho Plains, which is 

a broad and relatively flat terrain that slopes gently from Mescalero Ridge at the western terminus 

of the Llano Estacado toward the Pecos River, approximately 80 miles to the west of Mescalero 

Ridge. The Querecho Plains are generally underlain by thin accumulations of unconsolidated sand, 

silt, gravel and caliche that mantle Triassic age redbeds and sandstones.  The Tertiary Ogallala 

Formation, which is a thick sequence of unconsolidated to semi-consolidated sand, silt and gravel 

forms the caprock on Mescalero Ridge. Ogallala sediments were deposited on an erosional surface 

foot incised into Triassic Chinle Formation in much of southeastern New Mexico.  The Ogallala has 

been removed by erosion and is absent west of Mescalero Ridge 
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Surface geology of the vicinity of the Lea Land SWMF was mapped by the Texas Bureau of Economic 

Geology (1954) and is shown in Figure II.9.2.  The Lea Land SWMF is situated east of the northernmost 

extension of Livingston Ridge, which is a west-facing escarpment formed by ledge-forming sandstone 

beds of the Triassic Santa Rosa Sandstone.  The Facility rests on thinly alluvium-mantled beds of the 

Santa Rosa Sandstone, which dip gently to the northeast.  Near surface stratigraphic units in the 

subsurface at the Lea Land SWMF include, Quaternary alluvium, Triassic Santa Rosa Sandstone, 

Permian Dewey Lake Redbeds, and Permian Rustler and Salado Formations. 

Potential subsidence features are present in eastern Eddy County and Western Lea County. 

(Figure II.9.1). The most notable of these are Nash Draw and Clayton Basin.  Several large playas, 

including Williams Sink, Laguna Plata, Laguna Gatuna, Laguna Tonto and Laguna Toston are 

present in the vicinity of the Lea Land SWMF. These features are believed to have formed from a 

combination of dissolution of deep-seated soluble substrates (Rustler and Salado) and more 

significantly wind deflation (Nicholson and Clebsch, 1961). 

2.1 Groundwater Occurrence and Site Conditions 
Shallow saturation at the Lea Land SWMF is present in hydraulically tight and confined zones in the 

Dewey Lake Redbeds unit.  The top of the Dewey Lake Redbeds is present at an average depth of 

approximately 50 ft bgs at the Lea Land SWMF.  Based upon data obtained from numerous 

geotechnical borings and groundwater monitoring wells that were drilled at the facility, the shallow 

saturated zones are present at depths ranging from 123 ft and 148 ft below the top of the Dewey Lake 

Redbeds; and ranging from 173 ft and 198 ft bgs.  Water levels in the completed groundwater 

monitoring wells at the Lea Land SWMF rose between approximately 20 and 48 ft above the zones 

where water was initially noted during air rotary drilling of the wells (i.e., artesian conditions). 

The Dewey Lake Redbeds are overlain by the Santa Rosa Sandstone, which consists of Triassic 

fine-grained silty sandstone and interbedded siltstone.  The Santa Rosa Sandstone produces 

modest quantities of reasonably good quality water to wells further east in Lea County and West 

Texas; however this unit is above the water table and is not water-bearing at the Lea Land SWMF. 
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Wells and borings in the vicinity of the Lea Land SWMF that yielded data of significance with regard 

to water-bearing occurrence or potential are plotted on the well location map presented as Figure 
II.9.3. The geometry of land surface and underlying geologic units, as well as water saturations near

the Lea Land SWMF are depicted in hydrogeologic cross-section A-A’ shown as Figure II.9.4.  This

diagram indicates that the shallowest saturated zone at the Facility is well below the top of the

Dewey Lake Redbeds, at an average depth of approximately 185 ft below land surface, and water

is slow to recharge.

Table II.9.1 provides a summary of information from site characterization borings, groundwater 

monitoring wells, mineral exploration wells and/or other borings in the vicinity of the Lea Land 

SWMF.  Data included in Table II.9.1 were obtained from the following sources: 

• Logs from groundwater monitoring wells at the Lea Land site (Volume IV.2, Attachment
IV.2.D)

• Logs from geotechnical borings at the Lea Land site (Volume IV.2, Attachment IV.2.E)
• Logs from Controlled Recovery Inc. monitoring wells (Volume IV.2, Attachment IV.2.B)
• Well logs and supporting data from BLM monitoring wells (Geohydrology Associates

Inc.,1979; Volume IV.2, Attachment IV.2.A)
• USGS Potash Log Hole F-20-1956 (Volume IV.2, Attachment IV.2.C)
• Water well data from Nicholson and Clebsch (1961)

The potentiometric surface gradient at the Lea Land SWMF was mapped using information from 

the Lea Land SWMF groundwater monitoring wells, as well as from other vicinity wells, as 

summarized in Table II.9.1.  Local gradient is toward the southwest at a rate of approximately 100 

ft per mile, as shown in Figure II.9.5. 

No water production wells are present in the vicinity of the Lea Land SWMF.  Soil borings and 

monitoring wells drilled at the Facility found dry alluvium and Santa Rosa Sandstone on top of the 

Dewey Lake Redbeds, and no saturation in approximately the upper 123-148 ft of the redbeds 

beneath the site. 

Available water quality data taken from samples collected from wells completed in the Dewey Lake 

Redbeds at the Lea Land SWMF and other vicinity wells is summarized in Table II.9.2.  Analyses 

of water samples taken from Lea Land SWMF wells in March 2010 and June 2018 indicate that the 

water is of fairly good chemical quality, with Total Dissolved Solids (TDS) ranging from 778 
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Well or Boring Latitude Longitude Owner Completion 
Date

1LS Elev 
(ft)

Water 
Bearing

Zone

Top 
Casing 
Elev (ft)

Depth (ft)

WL (ft) 
Below 

Top 
Casing

WL (ft) 
Below 
Land 

Surface

WL Date

WL Elev 
(ft) 

above 
MSL

Top Screen 
Elev (ft) 

Above MSL

Bottom 
Screen 
Elev (ft) 
Above 
MSL

Depth to 
Top of 
Water-

Bearing 
Zone (ft)

Depth to 
Top of Pdl 

Dewey 
Lake 

Redbed (ft)

Elev Top of 
Pdl Dewey 

Lake 
Redbeds 

(ft)

Source of Data

Lea Land Facility Groundwater Monitoring Wells
MW-1 32.522613 -103.78581 Lea Land Jun-96 3543.79 Pdl 3546.29 215.0 163.73 6/17/2014 3382.56 3361 3329 183 50 3493.79 LL Permit Doc, GW Monitoring Reports
MW-2 32.533437 -103.78285 Lea Land Jun-96 3517.70 Pdl 3520.20 220.0 139.74 6/17/2014 3380.46 3330 3298 188 40 3477.70 LL Permit Doc, GW Monitoring Reports
MW-3 32.533989 -103.78099 Lea Land Jun-96 3516.46 Pdl 3518.96 214.0 134.61 6/17/2014 3384.35 3335 3303 182 50 3466.46 LL Permit Doc, GW Monitoring Reports
MW-4 32.531736 -103.78001 Lea Land Jun-96 3517.71 Pdl 3520.21 203.5 141.06 6/17/2014 3379.15 3347 3315 171.5 48 3469.71 LL Permit Doc, GW Monitoring Reports
MW-5 32.525402 -103.78000 Lea Land Jun-97 3523.03 Pdl 3525.53 210.0 152.53 6/17/2014 3373.00 3346 3314 178 30 3493.03 LL Permit Doc, GW Monitoring Reports

Lea Land Facility Soil Borings
B-1 32.535111 -103.780339 Lea Land 11/8/1993 3515.5 Pdl not cased 126 125 3390.50 60 3455.5 Lea Land Boring Logs-Permit Document
B-2 32.533001 -103.783891 Lea Land 11/8/1993 3516.6 dry not cased 155 dry 45 3471.6 Lea Land Boring Logs-Permit Document
B-3 32.531446 -103.787568 Lea Land 11/8/1993 3519.2 dry not cased 150.0 dry 45 3474.2 Lea Land Boring Logs-Permit Document
B-4 32.531098 -103.780226 Lea Land 11/8/1993 3517.3 dry not cased 148.0 dry 45 3472.3 Lea Land Boring Logs-Permit Document
B-5 32.530447 -103.783806 Lea Land 11/8/1993 3519.5 Pdl not cased 201.0 199 3320.50 45 3474.5 Lea Land Boring Logs-Permit Document
B-6 32.527602 -103.780036 Lea Land 11/8/1993 3520.9 dry not cased 165.0 dry 30 3490.9 Lea Land Boring Logs-Permit Document
B-7 32.527902 -103.783752 Lea Land 11/8/1993 3524.4 dry not cased 184 dry 35 3489.4 Lea Land Boring Logs-Permit Document
B-8 32.526431 -103.787421 Lea Land 11/8/1993 3536.4 dry not cased 166 dry 95 3441.4 Lea Land Boring Logs-Permit Document
B-9 32.525223 -103.783718 Lea Land 11/8/1993 3530.1 dry not cased 160 dry 75 3455.1 Lea Land Boring Logs-Permit Document

B-10 32.524025 -103.779907 Lea Land 11/8/1993 3548.2 dry not cased 178 dry 50 3498.2 Lea Land Boring Logs-Permit Document
Controlled Recovery Inc. Monitoring Wells

P-1 32.540629 -103.745681 CRI 10/31/1989 3553 dry 3554.9 97.95 dry 3/7/2002 45 3508 Safety-Environmental Solutions 2003
P-2 32.544247 -103.745751 CRI 10/31/1989 3546 dry 3556.6 59.28 dry 3/7/2002 40 3506 Safety-Environmental Solutions 2003
P-3 32.545867 -103.750232 CRI 10/31/1989 3542 Qal 3543.4 46.8 31.98 3/7/2002 3511.4 40 3502 Safety-Environmental Solutions 2003
P-4 32.542550 -103.751759 CRI 10/31/1989 3550 Qal 3551.2 58.6 39.01 3/7/2002 3512.2 50 3500 Safety-Environmental Solutions 2003
P-5 32.545331 -103.756278 CRI 10/31/1989 3539 Qal 3541.0 48.57 18.85 3/7/2002 3522.2 50 3489 Safety-Environmental Solutions 2003
P-6 32.547877 -103.760023 CRI 10/31/1989 3529 Qal 3531.8 50.21 18.00 3/7/2002 3513.8 40 3489 Safety-Environmental Solutions 2003
P-7 32.542377 -103.759548 CRI 10/31/1989 3541 Qal 3543.7 42.04 17.74 3/7/2002 3526.0 35 3506 Safety-Environmental Solutions 2003

P-1A 32.551305 -103.762889 CRI 1/26/1990 3519 Qal 3522.9 31.26 11.86 3/7/2002 3511.0 30 3489 Safety-Environmental Solutions 2003
P-2A 32.558896 -103.75490 CRI 1/26/1990 3527 Qal 3529.3 47.41 37.14 3/7/2002 3492.2 45 3482 Safety-Environmental Solutions 2003
P-3A 32.545635 -103.76645 CRI 1/26/1990 3522 Qal 3526.1 55.45 12.94 3/7/2002 3513.2 3482 3467 50 3472 Safety-Environmental Solutions 2003

BLM 1978 Potash Environmental Study Wells
BLM 20.32.17.13 32.575143 -103.79470 BLM 11/8/1978 3460.5 Qplaya 3450.35 100 9.90 3/15/1979 3440.45 20 40 18 35 3425.5 Geohydrology 1979
BLM 20.32.22.33 32.553150 -103.76076 BLM 11/8/1978 3527 Tr undiff 3512.52 170 29.65 3/15/1979 3482.87 150 179 35 30 3497.0 Geohydrology 1979
BLM 20.32.31.13 32.531335 -103.81209 BLM 11/8/1978 3553 Pdl 3549.95 250 135.12 3/15/1979 3414.83 240 250 unknown 23 3530.0 Geohydrology 1979
BLM 21.31.3.22 32.520657 -103.75978 BLM 11/9/1978 3523 Pdl 3519.59 200 140.81 3/15/1979 3378.78 140 160 150 30 3493.0 Geohydrology 1979

NMBM GW-6
20.32.18.233 32.573908 -103.804859 Freeport 1954 3450 Tr 400 89.2 3/24/1954 3360.8 WBZ 215-243 ft Nicholson-Clebsch, 1961
20.32.27.144 32.544000 -103.756733 Joel Frey 3545 Qal 25 12.3 6/11/1954 3532.7 Nicholson-Clebsch, 1961
20.32.30.142 32.546506 -103.806406 3530 Pdl 9.9 6/11/1954 3520.1 Nicholson-Clebsch, 1961

NMOSE Permitted Water Wells and Monitoring Wells
CP-00368 32.533577 -103.81851 Ballard-Bonfield 6/9/1966 3573 not cased 303 dry not cased 9 3564 NMOSE WATERS DATABASE
CP-00370 32.535000 -103.82900 Ballard-Bonfield 7/14/1966 3549 not cased 120 80 7/14/1966 not cased 80 3469 NMOSE WATERS DATABASE

C-02953 EXPL 32.481000 -103.79000 DOE WIPP 4/7/2004 3500 630 NMOSE WATERS DATABASE
C-03233 EXPLORE 32.458000 -103.79300 DOE WIPP 6/19/2006 3349 566 NMOSE WATERS DATABASE

C-03151 32.491000 -103.71100 DOE WIPP 8/23/2005 3433 1352 NMOSE WATERS DATABASE
C-02727 32.440000 -103.79000 DOE WIPP 8/27/2000 3440 Pr 913 NMOSE WATERS DATABASE

Mineral Exploration Wells
USGS 20-F 32.54044 -103.758712 FM Coop. 3/6/1953 3532 not cased 1273 40 3492.0 Mineral Expl Hole

Lea Land LLC Surface Waste Management Facility
Application for Permit Modification

Volume II:  Facility Management Plans
Section 9:  Vadose Zone Monitoring Plan

June 2019

TABLE II.9.1 - Summary Data from Wells and Borings in the Vicinity of the Lea Land SWMF
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to 886 milligrams per liter (mg/L).  The water was found to contain no Volatile Organic Compounds 

(VOCs) and meets New Mexico Water Quality Control Commission (NMWQCC) standards for 

tested inorganic compounds, and slightly exceeds the NMWQCC standard for selenium of 0.05 

mg/L, ranging in selenium concentration from 0.069 mg/L to 0.09 mg/l.  

2.2 Dewey Lake Redbed Shale Aquiclude 
The vicinity of the Lea Land SWMF is underlain by thick and laterally extensive deposits of shale 

in the Permian age Dewey Lake Redbeds. Saturated zones within the Dewey Lake Redbeds 

range from 123 ft and 148 ft below the top of the redbeds; and from 173 ft to 198 ft bgs at the Lea 

Land SWMF.   

A summary of geotechnical testing data obtained from samples of soil media at the Lea Land 

SWMF and in the vicinity is presented in Table II.9.3.  Media tests included extensive geotechnical 

laboratory tests of soil samples taken from soil borings and surficial samples, and in-situ hydraulic 

tests of saturated zones penetrated by groundwater monitoring wells at the Lea Land SWMF and 

other nearby wells. 

Estimates of hydraulic conductance of the samples from the Santa Rosa Sandstone made from 

sample texture ranged from 10-3 centimeters per second (cm/s) to 10-8 cm/s.  Texture-based 

estimates of hydraulic conductance of boring samples taken from the Dewey Lake Redbeds yielded 

a similar range of conductance.  Hydraulic conductance of the saturated zones in the Dewey Lake 

Redbeds was measured during well tests.  Well MW-4 was slug-tested in 1997 (Intera), yielding a 

hydraulic conductivity value of 4.19 x 10-9 cm/s and a storativity value of 3.71 x 10-9 (dimensionless), 

indicating very low conductance and confined, or artesian conditions. Tests of other vicinity wells 

completed in the Dewey Lake Redbeds were conducted by BLM (Geohydrology, 1979); these tests 

yielded hydraulic conductance values ranging from 1.33x10-6 cm/s to 3.15x10-7 cm/s.  Well tests 

yield results that are indicative of horizontal hydraulic conductance, which is multiple orders of 

magnitude greater than vertical hydraulic conductance in highly stratified geologic units such as 

the Dewey Lake Redbeds.  Therefore, we conclude that these test results are conservative and that 

the Dewey Lake Redbeds present high impedance to vertical fluid flow at the Lea Land SWMF. 
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Elevations of the upper surface of the Dewey Lake Redbeds determined from site borings and 

monitoring wells at the Lea Land SWMF and a BLM monitoring well to the west of the Facility are 

presented in Figure II.9.6.  The excavation envelope for the proposed Lea Land Facility is also 

shown, indicating that the excavation for disposal cells at the Lea Land SWMF will approach within 

a few feet of the Dewey Lake Redbeds.  Geometries of land surface, the Dewey Lake Redbed 

surface and the projected facility excavation are depicted on the “shallow” local hydrogeologic 

cross-section B-B’ in Figure II.9.7. 

 
 
3.0 PROPOSED VADOSE ZONE MONITORING PROGRAM 
Due to the anticipated significant depth to the limited shallowest saturated zones in the Dewey Lake 

Redbeds, as well as high impedance to vertical water flow posed by the redbeds at the Lea Land 

SWMF, vadose zone monitoring is proposed as the most appropriate early detection technology for 

the site.  The proposed vadose zone monitoring network wells would be positioned along the western 

and eastern boundary of the disposal cells immediately upslope and downslope on the upper Dewey 

Lake Redbed surface and screened across the Santa Rosa Sandstone and Dewey Lake Redbed 

interface, where leachate from a potential leak from the facility would be detected before approaching 

the saturated zones in the Dewey Lake Redbeds, more than 125 ft below. 

 
3.1 Proposed Monitoring Well Locations 
Locations of the proposed vadose zone monitoring wells for the facility are shown on the map in 

Figure II.9.6.  Four wells are proposed along the western and eastern boundaries of the facility 

disposal cells.  Based upon projection of the Dewey Lake Redbed structure, there is a high 

confidence level that proposed vadose zone monitoring wells will be positioned directly upgradient 

and downgradient from the proposed waste disposal cells. 

 
3.2 Proposed Well Drilling and Completion 
Proposed vadose zone monitoring wells would be installed using hollow-stem auger drilling 

methods; such that no fluids would be introduced into the borings during drilling.  Drilling equipment 

would be equipped to switch to air rotary, should auger refusal be reached before adequate depth 

is reached for each vadose zone well.  Undisturbed, depth-referenced samples will be collected on 

five-foot intervals using split spoon sampling equipment.  Drive blow counts will be noted during  
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each sampling event and logged to allow precise determination of the upper redbed surface in each 

boring.  A qualified hydrogeologist will be present on location during drilling, and will prepare detailed 

descriptions of the lithology, texture, sorting, rounding, color, plasticity, degree of lithification, 

moisture content, etc. for each sample and stratigraphic unit that is penetrated. 

Each boring will be advanced into indurated Dewey Lake Redbeds to an adequate depth to reach 

an elevation of 3485 ft above MSL, or to a depth of five feet lower than the deepest penetration of 

the adjacent waste cell basegrades.  Although split spoon sampling offers ample opportunity to 

identify saturated sediments with a high degree of confidence, each boring will be further evaluated 

for the presence of free water.  Upon reaching total depth, the rig will be placed on standby for at 

least two hours, during which time soundings will be made inside the augers to check for 

accumulating fluid in the augers. 

Vadose zone monitoring wells will be completed in accordance with specifications set forth on the 

well design sheet provided as Figure II.9.8.  Each well will be completed using 2-inch schedule 40 

flush joint casing, and completed with a 10-foot length of 0.010-inch slotted well screen, positioned 

with the lowermost end extending below the upper redbed surface to a depth adequate to reach an 

elevation of 3485 ft above MSL; or to a depth of five feet lower than the deepest penetration of 

waste cell basegrades.  Well screens would span the vertical distance from approximately five feet 

above the Dewey Lake Redbeds and Santa Rosa Sandstone interface to total well depth.  Each 

well annulus will be backfilled with a 10/20 grade silica sand pack extending two feet above the 

screen, with an annular seal consisting of bentonite grout or equivalent extending to land surface. 

Each well would be equipped with a radially sloped concrete surface pad with locking steel shroud 

extending approximately 3 ft above grade (Figure II.9.8).  

3.3 Proposed Monitoring Program 
The proposed vadose zone monitoring program would include monthly inspection of each well for 

the presence of fluid as with leak detection sumps in accordance with provisions set forth in 

19.15.36.13.L.(1).  Results of fluid detection measurements would be submitted with related 

leachate monitoring results in normal facility operations reporting to the OCD.  If fluids are noted in 

any of the monitoring wells, fluid will be sampled and tested in accordance with 19.15.30.9.and 
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20.6.2.7 NMAC; and a reporting of findings will be transmitted to the division in accordance with 

requirements for groundwater monitoring and reporting set forth in 19.15.14.B. 

4.0 CONCLUSIONS 
Regional, vicinity and site characterization boring and testing data indicates that the shallowest 

saturated zones beneath the Lea Land SWMF are within hydraulically tight shale of the Dewey Lake 

Redbeds, at a depth of approximately 175 ft below land surface. Water within these beds is under 

confined conditions. Small non-sustainable quantities of water are present in groundwater 

monitoring wells at the Facility.  These occurrences of groundwater are not regarded to be 

protectable as resources as defined by the Oil and Gas Rules: 

19.15.2.7G(10) NMAC 
“Ground water” means interstitial water that occurs in saturated earth material and can 
enter a well in sufficient amounts to be used as a water supply. 

Due to the depth of the saturated zones within the Dewey Lake Redbeds and the fact that they are 

generally under confined conditions, a potential release from the Lea Land SWMF would not be 

expected to migrate readily into these confined groundwater zones through the 124-148 ft of 

overlying Dewey Lake redbed deposits. Therefore, groundwater monitoring wells completed in the 

shallow saturated zones in the Dewey Lake Redbeds at the Lea Land SWMF would not be expected 

to provide a high level of environmental protection as sentinel wells. 

Based upon shallow stratigraphy at the site, as well as the geometry of the proposed waste disposal 

cells, it is concluded that vadose zone monitoring wells completed to communicate with more 

permeable basal Santa Rosa Sandstone sediments at the contact with underlying dense shale in 

the Dewey Lake Redbeds would provide the most effective early leak detection system and the 

greatest level of environmental protection for the site.  These wells would be placed strategically at 

the downgradient east side of the Facility to optimize detection of potentially contaminated fluids. 

This site has the advantage that the local subsurface conditions have been significantly 

characterized during subsurface investigations conducted at the Facility, as well as the CRI site and 

the 1979 BLM potash study monitoring well installation and testing. No additional reconnaissance 

drilling is recommended to augment the hydrogeologic or geotechnical database; however 

emergent subsurface data that is obtained during installations of proposed vadose zone monitoring 
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wells will be used to update subsurface mapping and adjust well locations as appropriate. Detailed 

logs will be prepared for the four proposed vadose zone monitoring wells (see Volume II.9, Vadose 

Zone Monitoring Plan) and will be provided to OCD. OCD will be notified of the proposed well 

installation program in advance and invited to observe. 
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