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APPLICATION FOR PERMIT 
OWL LANDFILL SERVICES, LLC 

 
VOLUME III:  ENGINEERING DESIGN AND CALCULATIONS 

SECTION 1:  ENGINEERING DESIGN 
 
 
 
 
 
 
1.0 INTRODUCTION 

OWL Landfill Services, LLC (OWL) is proposing to permit, construct, and operate a 

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

The proposed OWL Facility is subject to regulation under the New Mexico (NM) Oil and 

Gas Rules, specifically 19.15.36 NMAC, administered by the Oil Conservation Division 

(OCD).  The Facility has been designed in compliance with the requirements of 19.15.36 

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

Management Facility Permit issued by the OCD.   

 
The OWL Facility is one of the first designed to the new more stringent standards that, for 

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

OWL will provide fill a necessary void in the market for technologies that exceed current 

OCD requirements. 

 
1.1  Site Location 

The OWL site is located approximately 22 miles northwest of Jal, adjacent to the south of 

NM 128 in Lea County, NM.  The OWL site is comprised of a 560-acre ± tract of land 

located within a portion of Section 23, Township 24 South, Range 33 East, Lea County, NM 

(Figure IV.1.1).  Site access will be provided on the south side of NM 128.  The coordinates 

for the approximate center of the OWL site are Latitude 32.203105577 and Longitude -

103.543122319 (surface coordinates). 
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1.2 Description 

The OWL Surface Waste Management Facility will comprise approximately 500 acres of the 

560-acre site, and will include two main components: an oil field waste Processing Area and 

an oil field waste Landfill Disposal Area, as well as related infrastructure.  Oil field wastes 

are anticipated to be delivered to the OWL Facility 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 Area. 

 
 
2.0 DESIGN CRITERIA 

This Section, “Engineering Design” is provided as a summary of the engineering design 

elements for the OWL Landfill and Processing Facility.  The Engineering Design has been 

developed in accordance with the Oil and Gas Rules. More specifically, 19.15.36.17.A 

NMAC requires an “Engineering Design Plan” for evaporation, storage, treatment and 

skimmer ponds. In addition, the construction standards for these facilities are also addressed 

in compliance with 19.15.36.17.B NMAC.   

 
Engineering requirements specific to landfills as referenced in 19.15.36.14.C-F NMAC, 

including landfill design standards, liner specifications, requirements for the soil component 

of composite liners, and the leachate collection and removal system are addressed herein.  

The Engineering Design also addresses the requirements of 19.15.36.13.M NMAC pertaining 

to the control of run-on and runoff from the 25-year, 24 hour design storm (Volume III.4 and 

Permit Plans, Attachment III.1.A). 

 
Compliance with the design standards is demonstrated on the Permit Plans listed in Table 

III.1.1, which are sealed by Mr. I. Keith Gordon, P.E., of Gordon Environmental, Inc., a 

New Mexico Professional Engineer with extensive experience in geotechnical engineering 

and waste containment design employing geosynthetics.  The Permit Plans are provided for 

reference in Attachment III.1.A as 11 x 17 inch (in.) plots and are also submitted as “D” 

size sealed plots (i.e., 24 x 36 in.) as part of this Application for Permit.  The design of the 

OWL facility is preliminary. Construction Plans and specifications for each major element 

will be submitted to OCD in advance of construction. 
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Table III.1.1 
List of Permit Plans 

OWL Landfill Services, LLC 
 

Sheet No. Title 
1. Cover Sheet and Drawing Index 
2. Site Plan - Existing Conditions 
3. Site Development Plan 
4. Landfill Base Grading Plan 
5. Landfill Final Grading Plan 
6. Landfill Completion Drainage Plan  
7. Unit 1 Intermediate Grading Plan 
8 Landfill Cross-Sections 
9. Engineering Details 
10. Liner System and Cover Details 
11. Leachate Collection System Details 
12. Processing & Stabilization Area 
13. Evaporation Ponds 
14. Evaporation Pond Details 
15. Tank Management Area Cross-Sections 

 
 
3.0 LANDFILL DESIGN STANDARDS 

The proposed OWL Surface Waste Management Facility will comprise approximately 500 

acres of the 560-acre site as shown on the Permit Plans, Sheet 3 (Attachment III.1.A). The 

OWL Landfill Disposal Area footprint will be approximately 224.3 acres ± in size with a 

depth from the top of the approximately 20-foot (ft) north perimeter screening berm to the 

base grades of approximately 3 ft below grade on the north end and from approximately 

natural grade; to the base grades of approximately 60 ft below grade on the south end. The 

base grades of the Landfill are in excess of 100 ft from groundwater. The Landfill consists of 

seven independent cells (Cells 1 through 7), each having an independent double liner 

leachate collection system, cleanout risers (upgradient and downgradient), and collection 

sump/extraction riser located at the south end (Permit Plans, Sheet 4). The OWL Processing 

Facility Area footprint will be approximately 81.1 acres ± in size.  

 
3.1 Liner System 

A double liner and leak detection system design is proposed for the OWL Landfill. An 

alternate liner system is being proposed that meets the requirements of 19.15.36.14.C NMAC 

demonstrated as equivalent in the United States Environmental Protection Agency (USEPA) 
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Hydrologic Evaluation of Landfill Performance (HELP) Model (Volume III.4) and has a 

demonstrated track record for long-term waste containment performance. The liner system 

consists of, from top to bottom: 

• 24-in. protective soil/leachate drainage layer (on-site soils with permeability ≥ 4.2 x 
10-5 cm/sec) 

• 60-mil HDPE primary liner 

• 200-mil HDPE geonet leak detection layer 

• 60-mil HDPE secondary liner 

• Geosynthetic Clay Liner (GCL) 

• 6-in. soil compacted subgrade 
 
The liner system is designed to meet the performance requirement of no more than one foot 

of leachate on the primary liner as required in 19.15.36.14.F NMAC and demonstrated in the 

HELP Model (Volume III.4). 

 
HDPE material is proposed for the leachate collection layer, leak detection layer and liners as 

HDPE has proven to be the preferred material for waste containment facilities due to its 

durability and resistance to degradation by waste constituents.  Volume III.6 provides 

documentation regarding HDPE material compatibility in compliance with 

19.15.36.14.D.(2)(a) NMAC. 

 
3.2 Leachate Collection and Leak Detection System 

The leachate collection system designed for the Landfill consists of an alternate 2-ft 

protective soil/leachate collection layer consisting of "SP-SM" soil material with a 

permeability of ≥ 4.2 x 10-5 centimeters per second (cm/sec).  The leak detection system 

layer will incorporate a 200-mil geonet specifically prescribed for this application (Permit 

Plans).  With a design transmissivity of 1 x 10-3 square meters per second (m2/sec), the 

geonet will provide fluid flow potential superior to the prescriptive soil leak detection layer 

of 2 ft of pervious soils (leak detection system - hydraulic conductivity of 1 x 10-5 cm/sec or 

greater) (19.15.36.14.C.(3) NMAC and (leachate collection and removal system – hydraulic 

conductivity of 1 x 10-3 cm/sec or greater) (19.15.36.14.C.(5) NMAC.  This fact is 

demonstrated in the HELP Model (Volume III.4).   
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The leachate collection layer slopes at 2.8% to a 6-in. diameter standard dimension ratio 

(SDR) 13.5 high density polyethylene (HDPE) perforated leachate collection pipe to the 

center of the units and is directed at a +2% slope to the leachate collection sumps on the 

south end of the Landfill Disposal Area (Permit Plans, Sheet 4). The leak detection geonet 

slopes at ±2.8% to the center of the units and is directed at a +2% slope to each of the seven 

leak detection sumps located on the south end of the Landfill Disposal Area (Permit Plans, 

Sheet 4).  Each of the sumps is approximately 2 ft deep and contains ¾-in. to 2.0-in. diameter 

pre-qualified select aggregate installed on and wrapped in a geotextile cushion placed over 

the HDPE liners.  Classification criteria for the aggregate are specified in the Liner 

Construction Quality Assurance (CQA) Plan (Volume II.7), which state that it not be angular 

(i.e., sharp edges which could damage the liners) or calcareous (which could degrade over 

time). 

 
The fluids collected in the leachate collection and leak detection sumps will be monitored 

and collected by separate 12-in. diameter sidewall riser pipes, that do not penetrate the liners, 

in compliance with 19.15.36.14.C.(10) NMAC.  The piping is demonstrated to resist 

degradation by the waste constituents as documented in the Geosynthetic Application and 

Compatibility Documentation (Volume III.6). 

 
The leachate collection system pipe will consist of a minimum 6-in. diameter perforated SDR 

13.5 HDPE. The leachate collection and leak detection sump riser pipes will consist of a 12-

in. diameter, SDR 13.5 HDPE; and will be perforated or slotted for the bottom 2 ft depth 

within the sump (i.e., 8 ft length at 4:1 slope).  HDPE piping has shown superior 

characteristics for waste containment applications vs. the Schedule (SCH) 80 

polyvinylchloride (PVC) specified in the Oil and Gas Rules (Tables III.1.2). The piping is 

demonstrated to resist degradation by the waste constituents as documented in the 

Geosynthetic Application and Compatibility Documentation (Volume III.6). 
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TABLE III.1.2 
HDPE Leachate Collection Pipe 

OWL Landfill Services, LLC 
 
 

Characteristic 
6-in. Diameter Leachate 

Collection Pipe 
12-in. Diameter Leachate and 

Leak Detection Riser Pipes 
SDR 13.5 HDPE SDR 13.5 HDPE 

Dimension Ratio 13.5 13.5 
Method of Joining Welded Welded 

Manning’s Number (n) 0.010 0.010 
Outside Diameter (in.) 6.6251 12.751 

Min. Wall Thickness (in.) 0.4911 0.9441 
Tensile Strength (psi) 5,000 5,000 

Modulus of Elasticity (psi) 135,000 135,000 
Flexural Strength (psi) 135,000 135,000 

Notes:  
   1PolyPipe, A-4 (Attachment III.1.G) 

 
 
 
The details in the Permit Plans, Sheet 11 reflect the deployment of SDR 13.5 HDPE piping 

for the leachate collection pipe and leak detection sump riser pipes.  HDPE flat stock or four 

layers of geonet will be placed beneath the perforated pipe section in the sumps to prevent 

potential liner damage (Permit Plans).  Solid-wall HDPE piping will extend from above the 

sumps to the permanent riser terminus shown on the Permit Plans.   

 
The entire leachate collection system will be covered by 2 ft of protective soil with a 

hydraulic conductivity greater than or equal to ≥4.2 x 10-5 cm/sec.  This material is available 

on-site, allowing for sustainable beneficial use of local resources.  The HELP Model, 

provided in Volume III.4, confirms that the design meets the requirements of 19.15.36.14.F 

NMAC. 

 
The leachate collection system and protective soil cover on the top of the liner system in the 

Landfill Disposal Area will protect the floor and sidewall liner by providing ballast and 

blocking sunlight (i.e., UV rays), with the upper sections of sidewall liner secured by the 

anchor trench as depicted on the Permit Plans.  
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3.3 Landfill Final Cover System 

The final cover for the top of the Landfill Disposal Area will utilize an alternative cover 

system consisting of the following layers listed from top down: 

• 24-in. soil vegetative (erosion) layer 

• 12-in. barrier (infiltration) layer 
 
On-site soils will be used to construct the final cover, and the cap will be placed as the 

Landfill Disposal Area reaches final grades.  The Landfill will have ±6.1H:1V design 

sideslopes and a top slope of +2%.  The final cover was modeled using the HELP Model 

(Volume III.4), and results indicate that percolation through the cover will not exceed that of 

the bottom liner as required in 19.15.36.14.C.(9) NMAC. 

 
 
4.0 LANDFILL CONSTRUCTION 

Construction of the Landfill will be accomplished by constructing individual units within the 

cells. Detailed Construction Plans and Technical Specifications will be prepared for the 

proposed OWL Landfill units and submitted to OCD, and select pre-qualified Liner 

Installation Contractors for quotes.  The unit excavation, construction, floor 

grading/compaction, and geosynthetics installation will be subject to the rigorous CQA 

standards specified in the Liner CQA Plan (Volume II.7).  

 
OCD will be provided a major milestone schedule in advance of major construction at OWL; 

and will be notified via e-mail or phone at least 3 working days prior to the installation of the 

primary liner.  An Engineering Certification Report, sealed by a Professional Engineer with 

expertise in geotechnical engineering, landfill construction, and geosynthetics application 

will be submitted to OCD documenting compliance of completed construction with the 

Permit, regulatory requirements, industry standards, and the plans and specification. 

 
The Engineering Design, as demonstrated by the Volumetric Calculations (Volume III.2) 

deliberately provides a “sustainable” configuration that does not require the import of off-site 

soils.  The materials equation provides an excess of soils excavated (i.e., cut) and fill for the 

cover and perimeter berms.  The in-situ and on-site fill soil will be further pre-qualified in 
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accordance with the CQA Plan (Volume II.7).  At least one Standard Proctor Density test 

will be conducted in the laboratory for each 5,000 cubic yards of subgrade soils, fill material 

or a change in subgrade material.  These tests will be the basis for field density 

measurements during construction (i.e., 90% standard Proctor dry density) conducted at a 

minimum frequency of 4 tests/acre/lift. 

 
The initial sequence of development is planned to involve the excavation of a Unit that will 

likely include the development of one or more “sub-cells”; typically at the upgradient (i.e., 

north) end.  The Permit Plans show a proposed “Unit 1” configuration that includes the 

shallowest excavation for a functional initial installation.  The design of Unit 1 provides 

significant capacity; with sufficient excavated soil volume to construct the north and east 

perimeter berms. 

 
The purpose of the north berm is two-fold: to manage stormwater runon by directing it away 

from the landfill; and to provide visual and environmental screening from adjacent areas.  

The east berm also assists with stormwater control; and the east face is also lined as-part of 

evaporation pond configuration.  The berms will be constructed using pre-qualified soils, and 

compacted to 90% Standard Proctor in maximum 12 in horizontal lifts.  Construction of these 

and future berms will be in accordance with the CQA Plan (Volume II.7); and they will 

serve as the constructed platform for landfill anchor trench installation. 

 
The subgrade surface for the liner will be inspected to confirm the absence of any deleterious 

materials, abrupt changes in slope, evidence of erosion, etc.  The compliance of the 

completed subgrade construction will be confirmed prior to secondary liner installation, and 

documented in the Engineering Certification Report and in accordance with the CQA Plan 

(Volume II.7). 

 
A reinforced Geosynthetic Clay Liner (GCL) will be placed on the prepared subgrade. Above 

the GCL, a 60-mil HDPE secondary liner will be installed for the proposed units and in direct 

contact with the GCL. Installation of the leak detection system (geonet; geotextile; (or 

combined geocomposite); sump aggregate and leak detection riser pipes in the sumps will 

follow.  The 60-mil HDPE primary liner, above the leak detection system is overlain by 2-
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feet of on-site soils that contains the leachate collection system and serves to protect the 

double liner system. The installation of all soil and geosynthetic components will meet or 

exceed the requirements of 19.15.36.14.C NMAC, as detailed in the CQA Plan.  Finally, the 

GCL, secondary HDPE liner, leak detection system components, and primary HDPE liner 

will be secured in the common anchor trench at the crest of the Landfill sideslope.  The 

anchor trench will be carefully backfilled with select on-site soils compacted to 90% of 

standard Proctor dry density by mechanical and/or hand-tamping devices as required by the 

CQA Plan.  Documentation will be provided in the Engineering Certification Report 

submitted to OCD upon completion of construction. 

 
 
5.0 POND DESIGN STANDARDS 

The designs for the Ponds are identical, except that Pond elevations are staged depending on 

their site location (Permit Plans; Attachment III.1.A).  Each pond is approximately 420 ft 

north-south by 200 ft east-west as measured at the top of the surrounding berms, for a 

footprint of 2.0 ± acres each.  The floor of the ponds is designed with a 2.8% slope to 

facilitate drainage in the leak detection system to the two sumps in each basin situated on the 

interior sidewall. 

 
Because each pond berm have a generally uniform top elevation, the 2.8% floor slope creates 

a pond depth that ranges from a maximum of 12 ft to a minimum of just less than 9 ft.  The 

maximum water depth is designed at the sump locations and does not exceed 8.5 ft.  

Maintaining a high water elevation of 3,577.5 ft in the Phase I Ponds (northern-most 10 

ponds); and 3,574.5 ft in the Phase II Ponds (southern-most 2 ponds); will provide a 

freeboard in excess of 3.5 ft for each pond, and lined up to 15 ft on the west perimeter.  This 

is more than adequate to meet the 3 ft minimum freeboard standard; while also 

accommodating the minimal impact potential of rainfall or wave action (Volume III.9).  The 

resultant capacity of each pond is approximately 9.5 acre-ft, not including freeboard, below 

the maximum 10 acre-ft volume prescribed by 19.15.36.17.B(12) NMAC.  The normal water 

surface is marked in each pond to define the available freeboard.  Attachment III.1.F 

provides pond capacity calculations. 
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Section 5.0 (Pond Construction) below and the CQA Plan (Volume II.7) provide 

documentation on the installation of berms, soil subgrade, and geosynthetics.  Exceeding the 

standards specified in 19.15.36.17.B(4) NMAC, both the exterior and interior sidewalls of all 

of the Ponds have design slopes of 3:1.  The top platform of the berms surrounding the Ponds 

has a minimum design width of 10 ft, which is more than adequate for the 2 ft anchor trench 

shown on the Permit Plans; and to accommodate pipe risers.   

 
5.1 Liner System 

A double liner and leak detection system design is proposed for each pond. An alternate liner 

system is being proposed that meets the requirements of 19.15.36.17.B(9) NMAC and has a 

demonstrated track record for long-term waste containment performance. The pond liner 

system consists of, from top to bottom: 

• 60-mil HDPE primary liner 
• 200-mil HDPE geonet leak detection layer 
• 60-mil HDPE secondary liner 
• GCL under the leak detection sumps 
• 6-in. compacted soil subgrade 

 
HDPE material is proposed for the liners and leak detection layer as HDPE has proven to be 

the preferred material for waste containment facilities due to its durability and resistance to 

degradation by waste constituents.  Volume III.6 provides documentation regarding HDPE 

material compatibility in compliance with 19.15.36.17.B(3) NMAC 

 
5.2 Leak Detection System 

The leak detection system layer designed for the ponds consists of a 200-mil geonet 

specifically prescribed for these applications (Permit Plans).  With a design transmissivity 

of 1 x 10-3 m2/sec, the geonet will provide fluid flow potential superior to the prescriptive 

leak detection layer of 2 ft of pervious soils (19.15.36.17.B(9) NMAC).   

 
The underlying 60-mil HDPE secondary liner, the 200-mil geonet leak detection layer, and 

the overlaying 60-mil HDPE primary liner, has a design slope at 2% to the 2 leak detection 

sumps located in each pond (Permit Plans).  Fluids potentially collected in the leak detection 

layer, which encompasses the entire footprint for each pond, are directed with the 2% slope 
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to the leak detection sumps.  Each of the sumps will be approximately 2 ft deep, as measured 

from the secondary liner to the primary liner. The sumps will be filled with nominal ¾-in. to 

2.0-in. diameter pre-qualified select aggregate installed on a geotextile cushion placed over 

the secondary liner.  Classification criteria for the aggregate are specified in the CQA Plan 

(Volume II.7), which state that it not be angular (i.e., sharp edges which could damage the 

liners) or calcareous (which could degrade over time).   

 
The fluids potentially collected in the leak detection sumps will be monitored and removed 

through a 6-in. diameter, SDR 13.5 HDPE sidewall riser pipes that do not penetrate the 

liners. The leak detection sump riser pipes will be perforated or slotted for the bottom 2 ft 

depth within the sump (i.e., 6 ft length at 3:1 slope).  HDPE piping has shown superior 

characteristics for waste containment applications (Table III.1.3).  The piping is 

demonstrated to resist degradation by the waste constituents as documented in Volume III.6. 
 

TABLE III.1.3 
HDPE Sump Riser Pipe 

OWL Landfill Services, LLC 
 

Characteristic 
6-in. Diameter Leak Detection Riser Pipes 

SDR 13.5 HDPE 
Dimension Ratio 13.5 

Method of Joining Welded 
Manning’s Number (n) 0.010 
Outside Diameter (in.) 6.6251 

Min. Wall Thickness (in.) 0.4911 
Tensile Strength (psi) 5,000 

Modulus of Elasticity (psi) 135,000 
Flexural Strength (psi) 135,000 

Notes:  
   1PolyPipe, A-4 (Attachment III.1.G) 
 

 

The details in the Permit Plans reflect the deployment of SDR 13.5 HDPE piping for the 

leak detection sump riser pipes.  HDPE flat stock or four layers of geonet will be placed 

beneath the beveled edge of the perforated risers in the sumps to prevent potential liner 

damage (Permit Plans).  Solid-wall HDPE piping will extend from above the sumps to the 

permanent wellheads shown on Permit Plans.  The sidewall liners and leak detection geonet 

will be secured by the anchor trench as depicted on the Permit Plans. 
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6.0 POND CONSTRUCTION 

Detailed Construction Plans and Technical Specifications will be prepared for the proposed 

Ponds, and submitted to OCD and select pre-qualified Liner Installation Contractors for 

quotes.  The berm construction, floor grading/compaction, and geosynthetics installation will 

be subject to the rigorous CQA standards specified in Volume II.7.   

 
OCD will be provided a major milestone schedule in advance of construction; and notified 

via email or phone at least 3 working days prior to the installation of the primary liner in 

compliance with 19.15.36.17.B(10) NMAC.  An Engineering Certification Report, sealed by 

a Professional Engineer with expertise in geotechnical engineering, will be submitted to 

OCD documenting compliance of completed construction with the Permit, regulatory 

requirements, industry standards, and the plans and specification. 

 
The Engineering Design presented on the Permit Plans (Attachment III.1.A) deliberately 

provides a “sustainable” and geotechnically suitable configuration that does not require 

import of off-site soils.  The materials equation provides a balance between soils excavation 

(i.e., pond) and fill for the sidewalls.  The in-situ and on-site fill soil will be pre-qualified in 

accordance with the CQA Plan (Volume II.7).  At least one standard Proctor dry density test 

will be conducted in the laboratory for each pond footprint, 5,000 cubic yards (cy) of fill 

material for berms, or change in subgrade material.  These tests will be the basis for field 

density measurements during construction (i.e., 90% standard Proctor dry density) conducted 

at a minimum frequency of 4 tests/acre/lift. 

 
Fill for the berms will be placed in horizontal compacted lifts that do not exceed 12 in. in 

thickness.  The subgrade surface will be inspected to confirm the absence of any deleterious 

materials that may impact the secondary liner system, abrupt changes in slope, evidence of 

erosion, etc.  The compliance of the completed subgrade construction shall be confirmed 

prior to secondary liner installation, and documented in the Engineering Certification Report. 
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The double liner and leak detection system design, planned for the ponds, consists of proven 

technology with a demonstrated track record of long-term waste containment performance.  

The secondary liner proposed for the ponds, consists of a smooth 60-mil HDPE 

geomembrane placed in direct contact with a prepared and compacted soil subgrade, certified 

in accordance with the CQA Plan (Volume II.7).  The same HDPE material will be used for 

the primary liner and the geonet for the leak detection layer.  HDPE has proven to be the 

preferred material for waste containment facilities due to its durability and resistance to 

attack by waste constituents.   

 
Volume III.6 provides documentation regarding liner and leak detection material 

compatibility in compliance with 19.15.36.17.B(3) NMAC.  An additional layer of 60-mil 

HDPE (22.5 ft x 40 ft ±) will be welded above the primary Pond liner where active 

wastewater discharge will occur (Permit Plans).  This will protect the Pond liner from 

hydrostatic force, mechanical damage, etc.  External discharge lines and leak detection 

system discharge lines will not penetrate the liner.  The CQA Plan (Volume II.7) provides 

the most current technical specifications for the geosynthetics. 

 
Fluid in the Ponds will protect the floor and lower sidewall liner by providing ballast and 

deflecting sunlight (i.e., UV rays).  The upper sections of pond sidewall liner will be secured 

by the anchor trench.  The anchor trench will be carefully backfilled with select on-site soils 

compacted to 90% of standard Proctor dry density by mechanical and/or hand-tamping 

devices (per the CQA Plan).  Documentation will be provided in the Engineering 

Certification Report submitted to OCD upon completion of construction. 

 
Although the freeboard zone of the pond sidewall liner will be exposed to the elements, 

recent research indicates that exposed HDPE in similar environments has a functional 

longevity in excess of 25 years (Attachment III.1.B).  GEI has inspected several similar 

water storage ponds in New Mexico and has found exposed geomembrane liners to be 

functionally intact well over 25 years. 
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7.0 POND OPERATION 

Detailed plans for the operation of the Ponds are prescribed in the Operations, Maintenance, 

and Inspection Plan (Volume II.1).  Essentially, it is anticipated that some fluids may 

accumulate in the leak detection sumps as a result of condensation, construction water, etc.  

As described in Volume II.1, the leak detection sumps will be monitored at least monthly for 

the presence of fluids, which may be extracted and tested when the level in the sump(s) 

exceeds 24 in.  A reduced monitoring frequency may be proposed to OCD dependent upon 

historical results.  The design of the Ponds allows for isolation of potential leaks into isolated 

drainage basins, facilitating necessary evaluation or repair by allowing each pond to be 

emptied. 

 

8.0 PROCESS AREA TANK CONTAINMENT 

As proposed in this Application, produced water receiving tanks, produced water settling 

tanks, and the crude oil receiving tanks depicted in Attachment III.1.C and oil sales tanks as 

depicted in Attachment III.1.D will be installed in the excavated tank farm as shown on the 

Permit Plans.  Detailed operations of the tanks are described in the Operations, 

Maintenance, and Inspection Plan (Volume II.1), and a schematic of the process area is 

provided in Attachment III.1.E.  The tanks will be constructed with an underlying, 

continuous, system which is designed to capture any fluids within the watershed of the tank 

farm.  The design of the processing facilities are preliminary. Construction plans and 

specifications for each major element will be submitted to OCD in advance of installation.  

 
The secondary containment liner in the tank area is a 30-mil polyester liner (XR-5 8130 

Reinforced Geomembrane).  The use of the XR-5 8130 Reinforced Geomembrane in the tank 

area is primarily based on the chemical compatibility and puncture resistance of the material 

compared to either PVC or HDPE material.  The chemical resistance of the XR-5 material 

exceeds the chemical compatibility of either PVC or HDPE to hydrocarbon products (see 

Chemical Resistance Chart, Page 13, “Technical Data and Specifications for XR-5”, 

Attachment III.1.H).  Since PVC material has marginal chemical resistance in a 

hydrocarbon environment, physical properties of the XR-5 geomembrane (Attachment 

III.1.H) are compared to 60-mil HDPE geomembrane (Attachment III.1.I) as shown in 
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Table III.1.4.  

 
The necessary storage capacity for the interconnected tank/containment system will be 

sufficiently managed by the proposed lined volume of the Ponds constructed in sequence 

corresponding to market conditions.  In the unlikely event of a total failure of all affected 

storage units, the contents of the tanks will flow into the ponds, which have a lined storage 

capacity of 884,400 barrels (bbl) ± (excluding freeboard).  When the freeboard is included, 

the storage capacity of the ponds is over 1,714,600 bbl, which results in a net surplus of over 

830,200 bbl (i.e., 1.94%).  The entire volume of the proposed receiving tanks will be 70,000 

bbl, providing a net excess capacity of over 760,200 bbl.  Thus, the Ponds will hold the entire 

volume of the receiving/settling tanks within the required permanent freeboard of 3 ft.   

 
TABLE III.1.4 

Physical Properties:  XR-5 8130 Reinforced Geomembrane  
and 60-mil HDPE Geomembrane 

OWL Landfill Services, LLC 
 

Property XR-5 8130 60-mil HDPE 
Thickness 30-mil 60-mil 
Tear Strength 40 lbs 42 lbs 
Puncture Resistance 275 lbs 108 lbs 
Break Strength 400 lbs/in. 228 lbs/in. 
Break Elongation 25% 700% 
Hydrostatic Resistance 800 psi   > 450 psi 
Hydraulic Conductivity 1 x 10-12 cm/sec 2 x 10-13 cm/sec 
Seam Properties   
        Shear Strength 500 lbs 120 lbs/in. 
        Peel Strength 40 lbs/2 in. 91 lbs/in. 

 
 
The maximum proposed number of interconnected tanks is five 1,000 bbl tanks for a total of 

5,000 bbl.  Allowing for an additional 30% capacity will require a minimum of 6,500 bbl of 

bermed capacity in the tank farm.  The containment area is conservatively sized to surround 

the entire tank farm, which results in a holding capacity of 13,100 bbl, and is 12,100 bbl 

greater than the capacity of the largest tank (1,000 bbl) and 6,600 bbl greater than the 

combined connected tank volume, including a 30% factor of safety within the containment 

area.  Therefore the containment area surrounding the receiving/settling tanks is more than 

sufficient.  Included in this Section is a spreadsheet (Attachment III.1.F), which identifies 
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each of the proposed tanks and Evaporation Ponds in this Application. The design of the 

processing facilities are preliminary. Construction plans and specifications for each major 

element will be submitted to OCD in advance of installation. 

 
 
9.0 STABILIZATION AND SOLIDIFICATION AREA  

The design for the stabilization and solidification (S&S) area relies on many of the Pond 

design characteristics, except that the S&S area is designed to allow dump trucks and tanker 

trucks delivering materials that require stabilization and/or solidification to discharge directly 

into the S&S area from a concrete unloading pad.  (Attachment III.1.A).  The initial S&S 

design area covers approximately 5-acres and measures 660 ft north-south by 330 ft east-

west at the top of the surrounding berms.  The floor of this area is designed with a 2% slope 

to facilitate drainage on the liner and in the leak detection system to collect in a sump 

situated along the south sidewall of the area. 

 
Because the three perimeter berms have a uniform top elevation, the 2% floor slope creates a 

pond depth that ranges from a minimum of 5 ft at the unloading pad to a maximum of 20 ft at 

the sump along the eastern perimeter berm.  The bottom liner slope allows for a 5-ft-thick 

protective and operational cover on the liner. This slope also provides operation capacity for 

the S&S function proposed for this area while providing the capacity to meet the 3 ft 

minimum freeboard standard and accommodating the minimal impact potential of rainfall.  

The resultant capacity of the S&S area is approximately 5.6 acre-ft, not including freeboard, 

well below the maximum 10 acre-ft volume prescribed by 19.15.36.17.B(12) NMAC.  The 

design of the processing facilities are preliminary. Construction plans and specifications for 

each major element will be submitted to OCD in advance of installation. 

 
Section 5.0 (Pond Construction) and the CQA Plan (Volume II.7) provide documentation on 

the installation of berms, soil subgrade, and geosynthetics.  The standards specified are more 

conservative those the standards of 19.15.36.17.B(4) NMAC, both the exterior and interior 

sidewalls of S&S area have design slopes of 3:1.  The top platform of the berms surrounding 

the S&S area has a minimum design width of 10 ft, which is more than adequate for the 2 ft 

anchor trench.   
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9.1 Liner System 

As with the Ponds, the S&S area is designed with a double liner and leak detection system 

proposing the same alternate liner system that meets the requirements of 19.15.36.17.B(9) 

NMAC and has a demonstrated track record for long-term waste containment performance. 

The S&S Area liner system consists of, from top to bottom: 

• 5 ft protective soil and operational layer 
• 60-mil HDPE primary liner 
• 200-mil HDPE geonet leak detection layer 
• 60-mil HDPE secondary liner 
• GCL under the leak detection sumps 
• 6-in. compacted soil subgrade 

 
HDPE material is proposed for the liners and leak detection layer as HDPE has proven to be 

the preferred material for waste containment facilities due to its durability and resistance to 

attack by waste constituents.  Volume III.6 provides documentation regarding HDPE 

material compatibility in compliance with 19.15.36.17.B(3) NMAC 

 
9.2 Leak Detection System 

The leak detection system layer designed for the S&S area consists of a 200-mil geonet 

specifically prescribed for these applications.  With a design transmissivity of 1 x 10-3 

m2/sec, the geonet will provide fluid flow potential superior to the prescriptive leak detection 

layer of 2 ft of pervious soils (19.15.36.17.B(9) NMAC).   

 
The underlying 60-mil HDPE secondary liner, the 200-mil geonet leak detection layer, and 

the overlaying 60-mil HDPE primary liner, have a design slope at 2% to the leak detection 

sump located on the eastern berm of the S&S area.  Fluids collected in the leak detection 

layer, which encompasses the entire footprint of the S&S area, are directed with the 2% slope 

to the leak detection sump.  This sump will be approximately 2 ft deep, as measured from the 

secondary liner to the primary liner.  The sump will contain ¾-in. to 2.0-in. diameter pre-

qualified select aggregate installed on a geotextile cushion placed over the secondary liner.  

Classification criteria for the aggregate are specified in the CQA Plan (Volume II.7), which 

state that it not be angular (i.e., sharp edges which could damage the liners) or calcareous 

(which could degrade over time).   
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The fluids collected in the leak detection sump will be monitored and removed through a 12-

in. diameter, SDR 13.5 HDPE sidewall riser pipe that does not penetrate the liners. The leak 

detection sump riser pipe will be perforated or slotted for the bottom 2 ft depth within the 

sump (i.e., 6 ft length at 3:1 slope).  HDPE piping has shown superior characteristics for 

waste containment applications (Table III.1.3).  The piping is demonstrated to resist 

degradation by the waste constituents as documented in Volume III.6. The details in the 

Permit Plans reflect the deployment of SDR 13.5 HDPE piping for the leak detection sump 

riser pipe. 

 
HDPE flat stock or four layers of geonet will be placed beneath the perforated pipe section of 

the riser in the sump to prevent potential liner damage.  Solid-wall HDPE piping will extend 

from above the sump to the permanent riser terminus shown on the Permit Plans.  The 

sidewall liners and leak detection geonet will be secured by the anchor trench as depicted on 

the Permit Plans.  

 
9.3 Stabilization & Solidification Area Construction 

Detailed Construction Plans and Technical Specifications will be prepared for the proposed 

S&S area, and submitted to OCD and select pre-qualified Liner Installation Contractors for 

quotes. The design of the processing facilities are preliminary. Construction plans and 

specifications for each major element will be submitted to OCD in advance of installation. 

The berm construction, floor grading/compaction, and geosynthetics installation will be 

subject to the rigorous CQA standards specified in Volume II.7.   

 
OCD will be provided a major milestone schedule in advance of construction; and notified 

via email or phone at least 3 working days prior to the installation of the primary liner in 

compliance with 19.15.36.17.B(10) NMAC.  An Engineering Certification Report, sealed by 

a Professional Engineer with expertise in geotechnical engineering and geosynthetics design, 

will be submitted to OCD documenting compliance of completed construction with the 

Permit, regulatory requirements, industry standards, and the plans and specification. 
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The Engineering Design presented on the Permit Plans (Attachment III.1.A) deliberately 

provides a “sustainable” configuration that does not require import of off-site soils.  The 

materials equation provides a balance between soils excavation (i.e., S&S area) and fill for 

the sidewalls.  The in-situ and on-site fill soil will be pre-qualified in accordance with the 

CQA Plan (Volume II.7).  At least one standard Proctor dry density test will be conducted in 

the laboratory for the S&S area footprint, 5,000 cubic yard (cy) of fill material for berms, or 

change in subgrade material.  These tests will be the basis for field density measurements 

during construction (i.e., 90% standard Proctor dry density) conducted at a minimum 

frequency of 4 tests/acre/lift. 

 
Fill for the berms will be placed in horizontal compacted lifts that do not exceed 12 in. in 

thickness.  The subgrade surface will be inspected to confirm the absence of any deleterious 

materials, abrupt changes in slope, evidence of erosion, etc.  The compliance of the 

completed subgrade construction shall be confirmed prior to secondary liner installation, and 

documented in the Engineering Certification Report. 

 
The double liner and leak detection system design planned for the S&S area consists of 

proven technology with a demonstrated track record of long-term waste containment 

performance.  The secondary liner proposed for the area, consists of a smooth 60-mil HDPE 

geomembrane placed in direct contact with a prepared and compacted soil subgrade, certified 

in accordance with the CQA Plan (Volume II.7).  The same HDPE material will be used for 

the primary liner and the geonet for the leak detection layer.  HDPE has proven to be the 

preferred material for waste containment facilities due to its durability and resistance to 

attack by waste constituents.  Volume III.6 provides documentation regarding liner and leak 

detection material compatibility in compliance with 19.15.36.17.B(3) NMAC. Leak detection 

system discharge lines will not penetrate the liner.  The CQA Plan (Volume II.7) provides 

the most current technical specifications for the geosynthetics. 

 
Protective cover and tire chip layer in the S&S area will protect the floor and lower sidewall 

liner by providing ballast and deflecting sunlight (i.e., UV rays).  The upper sections of S&S 

area sidewall liner will be secured by the anchor trench (Permit Plans).  The anchor trench 

will be carefully backfilled with select on-site soils compacted to 90% of standard Proctor 
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dry density by mechanical and/or hand-tamping devices (per the CQA Plan).  Documentation 

will be provided in the Engineering Certification Report submitted to OCD upon completion 

of construction. 

 
Although the freeboard zone of the S&S area sidewall liner will be exposed to the elements, 

recent research indicates that exposed HDPE in similar environments has a functional 

longevity in excess of 25 years (Attachment III.1.B).  GEI has inspected similar 

applications in New Mexico and has found exposed geomembrane liners to be functionally 

intact well over 25 years. 

 
9.4 Stabilization and Solidification Area Operation 

Detailed plans for the operation of the S&S area are prescribed in the Operations, 

Maintenance, and Inspection Plan (Volume II.1). To ensure compliance with the capacity 

limits imposed on the operation of this area, volumes in and out of this area will be tracked to 

document the volume in processing at any time.  Equipment operating within the S&S area 

may be equipped with Global Positioning System (GPS) equipment (see Attachment III.1.J 

for information on the Computer Aided Earthmoving System provided by Caterpillar) to 

monitor the location of the equipment relative to the liner system.  This system may be 

implemented to maintain adequate separation of equipment and the liner system during the 

stabilization and solidification operation.  Material that has completed the S&S operation will 

be relocated to the Landfill for disposal.  Solidification material will be excavated from 

borrow sources within the solid waste management facility. 

 
 
10. FACILITY DRAINAGE DESIGN 

The Permit Plans, Attachment III.1.A, show the stormwater management systems that will 

be employed to manage both run-on and runoff for the OWL Landfill and Processing 

Facilities.  The design event, pursuant to 19.15.36.13.M NMAC (i.e., 25-year, 24 hour storm) 

will be managed by a series of drainageways that surround the proposed Ponds, Processes, 

and Landfill and capture stormwater from other on-site areas.   
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Stormwater retention and detention basins are planned for installation as shown on the 

Permit Plans; and the Stormwater Management Plan is included in Volume III.3 that 

demonstrates the efficacy of the proposed system. 

 
The berms surrounding the Landfill and processing area have a maximum exterior slope of 

3:1, and an average height of less than 20 ft, minimizing the potential for soil erosion.  The 

drainageways, retention and detention basins will be regularly inspected and cleaned, as 

necessary. 
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