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1.0. INTRODUCTION 

SITING AND OPERATIONAL REQUIREMENTS APPLICABLE TO ALL PERMITTED SURFACE WASTE 
MANAGEMENT FACILITIES: Except as otherwise provided in 19.15.36 NMAC.

B. No surface waste management facility shall be located:  
(1) within 200 feet of a watercourse, lakebed, sinkhole or playa lake; 
(2) within an existing wellhead protection area or 100-year floodplain; 
(3) within, or within 500 feet of, a wetland. 
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Figure 1. Vicinity Map 
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Figure 2. Topographic Map 
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Figure 3. Aerial Map 
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2.0 METHODS 
 

 
3.0 GENERAL ENVIRONMENTAL SETTING 

Prosopis 
glandulosa Yucca glauca Sporobolus cryptandrus
Bouteloua eriopoda Eragrostis lehmanniana

Panicum obtusum Solanum elaeagnifolium
Conyza canadensis
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Figure 4. HUC 12 Map 
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4.0 RESULTS  

4.1 Watercourses  
 

river, creek, 
arroyo, canyon, draw or wash or other channel having definite banks and bed with visible evidence of 
the occasional flow of water" 

 
4.2 100-Year Floodplain 
 

 
4.3 Lakebeds  
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4.4 Playa lakes 
 

level or nearly level area that occupies the lowest part 
of a completely closed basin and that is covered with water at irregular intervals, forming a 
temporary lake

4.5 Sinkholes  
 

 
4.6 Wetlands 
 

Panicum obtusum

Distichlis spicata
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5.0 DISCUSSION & RECOMMENDATIONS 
 

level or nearly level area that occupies the lowest part 
of a completely closed basin and that is covered with water at irregular intervals, forming a 
temporary lake
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6.0 REFERENCES 
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NEW MEXICO 

 

P.O. Box 1441 
Bernalillo, NM 87004 

575.639.3883  

COLORADO 
 

306 Rosalie Drive 
Durango, CO 81301 

505.992.6150 | 970.259.2186 

 
October 20th, 2015 

Dacia R. Tucholke 
Project Manager 
Gordon Environmental, Inc. 
213 S. Camino del Pueblo 
Bernalillo, NM 87004 
 
Threatened and Endangered Species Review for a Surface Waste Management 
Facility on 560 acres in a portion of Section 23, T 24S, R 33E, Lea County, NM  
 
Dear Ms. Tucholke: 
 
This letter report describes results of a review of potential Threatened and Endangered 
Species and their habitats that could occur within a ± 560-acre tract of land in Lea County, 
New Mexico (NM) (Figures 1 – 3). Oilfield Water Logistics (OWL) is pursuing a Permit, 
issued by the Oil Conservation Division (OCD) of the New Mexico Energy, Minerals, and 
Natural Resources Department (EMNRD), for a “Surface Waste Management Facility” per 
19.15.2.7.S(11) NMAC:  “a facility that receives oil field waste for collection, disposal, 
evaporation, remediation, reclamation, treatment or storage…”.  The proposed project is 
called the OWL/South Lea Site.  
 
The OWL/South Lea Site is located in a portion of Section 23, Township 24 South, Range 33 
East. The Project Area occurs on the Bell Lake, NM U.S. Geological Survey (USGS) 7.5-
minute quadrangle map (Figures 2).   
 
Rocky Mountain Ecology LLC (RME) was subcontracted to conduct a review of Threatened 
and Endangered Species resources that could occur within the Project Area. Below is a 
summary of that review: 
 
METHODS 
Clayton P. Bowers, from RME conducted a field survey of the OWL/South Lea Site on 29 
September 2015. The entire property was surveyed via pedestrian gridding (Appendix A. 
Photographs). The Endangered Species Act of 1973 (ESA) requires the evaluation of 
potential impacts on federally-listed species and their critical habitat.  The U.S. Fish and 
Wildlife Service (USFWS), the New Mexico Department of Game and Fish (NMDGF), and NM 
Rare Plant Technical Council (NMRPTC) databases were reviewed to determine potential  



              

 
 
occurrence of state or federal Proposed, Threatened, Endangered, and Candidate species in 
the Project Area.  Specifically, the USFWS New Mexico Ecological Services website 
(http://ecos.fws.gov/) was verified for federally-listed flora and fauna species 
(Consultation Tracking No. 02ENNM00-2015-SLI-0153 – See USFWS IPAC Consultation 
Letter/ Species List - attached).  The BISON-M database (http://www.bison-m.org/) was 
searched for state-listed fauna species (BISON-M 2015).  The NM Rare Plants website 
(http://nmrareplants.unm.edu) was searched for information on potential state 
Threatened or Endangered flora species, however none exist within Lea County, NM 
(NMRPTC 1999).  Habitat associations and species descriptions for the targeted species 
were derived from these websites, and their habitat requirements were then compared to 
the habitat found in the Project Area to identify which species were likely to occur.   
 
GENERAL PROJECT AREA DESCRIPTION 
The project area occurs within the Chihuahuan Desert Grasslands subregion of the 
Chihuahuan Deserts Ecoregion (Griffith, et. al 2006). “The grasslands occur in areas of 
somewhat higher annual precipitation (10 to 15 inches) than the Chihuahuan Basins and 
Playas, such as elevated basins between mountain ranges, low mountain benches and 
plateau tops, and north-facing mountain slopes. Grasslands were once more widespread, 
but heavy grazing in the late 19th and early 20th centuries was unsustainable, and desert 
shrubs invaded where the grass cover became fragmented. In grassland areas with lower 
rainfall, areal coverage of grasses may be sparse, 10% or less. Some areas are now mostly 
shrubs as grasslands continue to decline due to erosion, drought, and climatic change.” 
(Griffith et al 2006). 
 
The OWL/South Lea Site is located within the Plains-Mesa Sand Scrub vegetation type as 
defined by Dick-Peddie (1993). Dominant plant species across the Site include honey 
mesquite (Prosopis glandulosa), thinleaf yucca (Yucca glauca) sand dropseed (Sporobolus 
cryptandrus), black grama (Bouteloua eriopoda) and Lehmann’s lovegrass (Eragrostis 
lehmanniana). Multiple isolated depressions (i.e. playas) were located across the Site 
(Figures 5 & 6). Within these features, dominant vegetation was comprised of more robust 
stands of honey mesquite, vine mesquite (Panicum obtusum), silverleaf nightshade 
(Solanum elaeagnifolium) and Canadian horseweed (Conyza canadensis). 
 
The Project Area is located on slopes ranging from 0 to 15 percent.  Elevation within the 
Project Area ranges from 3,592 to 3,559 ft above sea level in the Northeast and Southeast 
portions, respectively. 



              

 
 
 
 

Figure 1. Vicinity Map 



              

 
 

Figure 2. Topographic Map 



              

 
 
 
 

Figure 3. Aerial Photograph 



              

Below – Table 1 summarizes the Threatened and/or Endangered Species resources that 
occur in the region and within the habitat types in the Project Area, and assesses their 
potential to occur. Habitat descriptions were derived from the BISON-M (2015) and NM 
Rare Plants (NMRPTC 1999) websites.   
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No (1) federally listed species protected under the ESA (e.g., Threatened, Endangered, 
Proposed); (2) federal Candidate species, which although not receiving protection under 
ESA are likely to become listed as a result of the USFWS settlement agreement with 
WildEarth Guardians dated September 9, 2011; (3) state listed species protected under the 
New Mexico Wildlife Conservation Act (e.g., Threatened and Endangered); or (4) state-
listed New Mexico rare plants or their habitats are likely to occur within the Project Area.   
 
Thanks again and do not hesitate to contact with questions. 
 
Best Regards, 

 
Shawn Knox 
Co-owner/Principal, 
Rocky Mountain Ecology, LLC 
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PHOTOGRAPHS 
Photo 1. Representative view of northern half of Site, facing south. 

 
 
Photo 2. Representative view of a depressional feature, facing north.  

 
 
 
 
 



              

 
Photo 3. Looking south from midpoint of OWL/South Lea Site. 

 
 
Photo 4. Excavated depressional feature, facing southeast. 

 
 
 
 
 
 



              

 
Photo 5. Watercourse in southwest project area, facing southwest. 

 
 
Photo 6. Man-made earthen tank that watercourse empties into, facing southwest. 

 
 
 
 
 
 



              

 
USFWS IPAC Consultation Letter/ Species List 
 
 



United States Department of the Interior
FISH AND WILDLIFE SERVICE

New Mexico Ecological Services Field Office
2105 OSUNA ROAD NE

ALBUQUERQUE, NM 87113
PHONE: (505)346-2525 FAX: (505)346-2542

URL: www.fws.gov/southwest/es/NewMexico/;
www.fws.gov/southwest/es/ES_Lists_Main2.html

Consultation Code: 02ENNM00-2016-SLI-0044 October 20, 2015
Event Code: 02ENNM00-2016-E-00047
Project Name: SURFACE WASTE MANAGEMENT FACILITY ON 560 ACRES IN LEA
COUNTY

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project

To Whom It May Concern:

Thank you for your recent request for information on federally listed species and important
wildlife habitats that may occur in your project area. The U.S. Fish and Wildlife Service
(Service) has responsibility for certain species of New Mexico wildlife under the Endangered
Species Act (ESA) of 1973 as amended (16 USC 1531 et seq.), the Migratory Bird Treaty Act
(MBTA) as amended (16 USC 701-715), and the Bald and Golden Eagle Protection Act
(BGEPA) as amended (16 USC 668-668c). We are providing the following guidance to assist
you in determining which federally imperiled species may or may not occur within your project
area and to recommend some conservation measures that can be included in your project design.

FEDERALLY-LISTED SPECIES AND DESIGNATED CRITICAL HABITAT

Attached is a list of endangered, threatened, and proposed species that may occur in your project
area. Your project area may not necessarily include all or any of these species. Under the ESA,
it is the responsibility of the Federal action agency or its designated representative to determine
if a proposed action "may affect" endangered, threatened, or proposed species, or designated
critical habitat, and if so, to consult with the Service further. Similarly, it is the responsibility of
the Federal action agency or project proponent, not the Service, to make "no effect"
determinations. If you determine that your proposed action will have "no effect" on threatened
or endangered species or their respective critical habitat, you do not need to seek concurrence
with the Service. Nevertheless, it is a violation of Federal law to harm or harass any
federally-listed threatened or endangered fish or wildlife species without the appropriate permit.

If you determine that your proposed action may affect federally-listed species, consultation with



the Service will be necessary. Through the consultation process, we will analyze information
contained in a biological assessment that you provide. If your proposed action is associated with
Federal funding or permitting, consultation will occur with the Federal agency under section
7(a)(2) of the ESA. Otherwise, an incidental take permit pursuant to section 10(a)(1)(B) of the
ESA (also known as a habitat conservation plan) is necessary to harm or harass federally listed
threatened or endangered fish or wildlife species. In either case, there is no mechanism for
authorizing incidental take "after-the-fact." For more information regarding formal consultation
and HCPs, please see the Service's Consultation Handbook and Habitat Conservation Plans at
www.fws.gov/endangered/esa-library/index.html#consultations.

The scope of federally listed species compliance not only includes direct effects, but also any
interrelated or interdependent project activities (e.g., equipment staging areas, offsite borrow
material areas, or utility relocations) and any indirect or cumulative effects that may occur in the
action area. The action area includes all areas to be affected, not merely the immediate area
involved in the action. Large projects may have effects outside the immediate area to species
not listed here that should be addressed. If your action area has suitable habitat for any of the
attached species, we recommend that species-specific surveys be conducted during the
flowering season for plants and at the appropriate time for wildlife to evaluate any possible
project-related impacts.

Candidate Species and Other Sensitive Species

A list of candidate and other sensitive species in your area is also attached. Candidate species
and other sensitive species are species that have no legal protection under the ESA, although we
recommend that candidate and other sensitive species be included in your surveys and
considered for planning purposes. The Service monitors the status of these species. If significant
declines occur, these species could potentially be listed. Therefore, actions that may contribute
to their decline should be avoided.

Lists of sensitive species including State-listed endangered and threatened species are compiled
by New Mexico state agencies. These lists, along with species information, can be found at the
following websites:

Biota Information System of New Mexico (BISON-M): www.bison-m.org

New Mexico State Forestry. The New Mexico Endangered Plant Program: 
www.emnrd.state.nm.us/SFD/ForestMgt/Endangered.html

New Mexico Rare Plant Technical Council, New Mexico Rare Plants: nmrareplants.unm.edu

Natural Heritage New Mexico, online species database: nhnm.unm.edu

WETLANDS AND FLOODPLAINS

Under Executive Orders 11988 and 11990, Federal agencies are required to minimize the
destruction, loss, or degradation of wetlands and floodplains, and preserve and enhance their
natural and beneficial values. These habitats should be conserved through avoidance, or
mitigated to ensure that there would be no net loss of wetlands function and value.
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We encourage you to use the National Wetland Inventory (NWI) maps in conjunction with
ground-truthing to identify wetlands occurring in your project area. The Service's NWI program
website, www.fws.gov/wetlands/Data/Mapper.html integrates digital map data with other
resource information. We also recommend you contact the U.S. Army Corps of Engineers for
permitting requirements under section 404 of the Clean Water Act if your proposed action could
impact floodplains or wetlands.

MIGRATORY BIRDS

The MBTA prohibits the taking of migratory birds, nests, and eggs, except as permitted by the
Service's Migratory Bird Office. To minimize the likelihood of adverse impacts to migratory
birds, we recommend construction activities occur outside the general bird nesting season from
March through August, or that areas proposed for construction during the nesting season be
surveyed, and when occupied, avoided until the young have fledged.

We recommend review of Birds of Conservation Concern at website
www.fws.gov/migratorybirds/CurrentBirdIssues/Management/BCC.html to fully evaluate the
effects to the birds at your site. This list identifies birds that are potentially threatened by
disturbance and construction.

BALD AND GOLDEN EAGLES

The bald eagle ( ) was delisted under the ESA on August 9, 2007. BothHaliaeetus leucocephalus
the bald eagle and golden eagle ( ) are still protected under the MBTA andAquila chrysaetos
BGEPA. The BGEPA affords both eagles protection in addition to that provided by the MBTA,
in particular, by making it unlawful to "disturb" eagles. Under the BGEPA, the Service may
issue limited permits to incidentally "take" eagles (e.g., injury, interfering with normal breeding,
feeding, or sheltering behavior nest abandonment). For information on bald and golden eagle
management guidelines, we recommend you review information provided at
www.fws.gov/midwest/eagle/guidelines/bgepa.html.

On our web site www.fws.gov/southwest/es/NewMexico/SBC_intro.cfm, we have included
conservation measures that can minimize impacts to federally listed and other sensitive species.
These include measures for communication towers, power line safety for raptors, road and
highway improvements, spring developments and livestock watering facilities, wastewater
facilities, and trenching operations.

We also suggest you contact the New Mexico Department of Game and Fish, and the New
Mexico Energy, Minerals, and Natural Resources Department, Forestry Division for
information regarding State fish, wildlife, and plants.

Thank you for your concern for endangered and threatened species and New Mexico's wildlife
habitats. We appreciate your efforts to identify and avoid impacts to listed and sensitive species
in your project area. For further consultation on your proposed activity, please call
505-346-2525 or email nmesfo@fws.gov and reference your Service Consultation Tracking
Number.

Attachment
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Official Species List
Provided by:

New Mexico Ecological Services Field Office
2105 OSUNA ROAD NE
ALBUQUERQUE, NM 87113
(505) 346-2525
http://www.fws.gov/southwest/es/NewMexico/
http://www.fws.gov/southwest/es/ES_Lists_Main2.html

Consultation Code: 02ENNM00-2016-SLI-0044
Event Code: 02ENNM00-2016-E-00047

Project Type: Landfill

Project Name: SURFACE WASTE MANAGEMENT FACILITY ON 560 ACRES IN LEA
COUNTY
Project Description: This project is evaluating potential for T&E resources on a potential future
waste management facility.

Please Note: The FWS office may have modified the Project Name and/or Project Description, so it
may be different from what was submitted in your previous request. If the Consultation Code
matches, the FWS considers this to be the same project. Contact the office in the 'Provided by'
section of your previous Official Species list if you have any questions or concerns.

United States Department of Interior
Fish and Wildlife Service

Project name: SURFACE WASTE MANAGEMENT FACILITY ON 560 ACRES IN LEA
COUNTY
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Project Location Map: 

Project Coordinates: MULTIPOLYGON (((-103.53896259919381 32.19577455847815, -
103.55152141584355 32.195859392967996, -103.55164437612655 32.21024017350828, -
103.53451989587789 32.210281462827844, -103.53463469452775 32.20312296783665, -
103.5388481720311 32.202933075657945, -103.53896259919381 32.19577455847815)))

Project Counties: Lea, NM

United States Department of Interior
Fish and Wildlife Service

Project name: SURFACE WASTE MANAGEMENT FACILITY ON 560 ACRES IN LEA
COUNTY
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Endangered Species Act Species List

There are a total of 3 threatened, endangered, or candidate species on your species list.  Species on this list should be
considered in an effects analysis for your project and could include species that exist in another geographic area. For
example, certain fish may appear on the species list because a project could affect downstream species.  Critical habitats
listed under the Has Critical Habitat column may or may not lie within your project area.  See the Critical habitats
within your project area section further below for critical habitat that lies within your project.  Please contact the
designated FWS office if you have questions.

Birds Status Has Critical Habitat Condition(s)

Lesser prairie-chicken (Tympanuchus
pallidicinctus)

Threatened

northern aplomado falcon (Falco
femoralis septentrionalis)
    Population: U.S.A (AZ, NM)

Experimental
Population, Non-
Essential

Sprague's Pipit (Anthus spragueii) Candidate

United States Department of Interior
Fish and Wildlife Service

Project name: SURFACE WASTE MANAGEMENT FACILITY ON 560 ACRES IN LEA
COUNTY
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Critical habitats that lie within your project area
There are no critical habitats within your project area.

United States Department of Interior
Fish and Wildlife Service

Project name: SURFACE WASTE MANAGEMENT FACILITY ON 560 ACRES IN LEA
COUNTY
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1.0 REGIONAL GEOLOGY AND HYDROLOGY
The O (OWL) site is situated in a mature oil and gas producing province in the 

Permian Basin of southeastern New Mexico. The site is also in proximity to a mature potash mining and 

refining province, as well as to the Waste Isolation Pilot Project (WIPP) site. Pursuant to these activities, the 

regional geology and hydrogeology in the vicinity of the OWL site has been studied extensively by

numerous professionals.

1.1 Physiographic Setting
The proposed OWL surface waste management facility 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, 1993b). 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 unconsolidated to semiconsolidated deposits of sand, silt, clay, gravel and 

calcrete (caliche) of the Ogallala Formation and younger Quaternary deposits of unconsolidated or aeolian 

sands and silts. These conditions are confirmed by focused on-site drilling, as well as local subsurface 

studies conducted by Ochoa.

Physiography of the vicinity of the OWL site in southern 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 IV.2.1. The site is situated in Landreth-Monument Draw watershed (USGS cataloging Unit 

13070007), near the eastern boundary of the Lower Pecos-Red Bluff Reservoir watershed (USGS 

cataloging unit 13070001). 

The OWL site is located on a broad, northwest to southeast-trending salient known as Antelope Ridge in 

the area between the High Plains (alternately, the Llano Estacado) to the northeast and the Pecos River to 

the southwest. Antelope Ridge is the southernmost of two broad northwest to southeast trending salients 

in southwestern Lea County; the northern salient is known as Grama Ridge. These salients are generally 

erosional remnants of Tertiary Ogallala Formation, which is a thick sequence of unconsolidated to 

semiconsolidated sand, silt and gravel which were deposited on an erosional surface incised into Triassic 

Chinle Formation in much of southeastern New Mexico. In the vicinity of Grama Ridge and Antelope Ridge, 

the Ogallala has been largely removed by erosion and a veneer (generally less than 100 feet) of Quaternary 

age unconsolidated Ogallala detritus and aeolian sands mantle shale and sandstone beds of the Triassic 

Chinle in this area. Salients are formed by resistant well-cemented sections (caliche) of the Ogallala 

Formation where ledge-forming units remain.

Numerous subsidence features are present in eastern Eddy County and Western Lea County. (Figure 
IV.2.1). The most notable of these are Nash Draw, Clayton Basin and several large playas, including
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Laguna Plata, Laguna Gatuna, Laguna Tonto and Laguna Toston. These features are generally considered

to be karst subsidence features associated with dissolution of evaporates in the Permian bedrock units in 

the Rustler and Salado Formations. A broad depression known as San Simon Swale is located 

approximately eight miles north of the OWL site; San Simon Swale encompasses approximately 100 square 

miles and is believed to have resulted from a combination of dissolution of deep-seated substrates (Rustler 

and Salado) and wind deflation (Nicholson and Clebsch, 1961).

1.2 Structural Setting
The OWL site is situated on the northeastern margin of a deep sedimentary basin known as the Delaware 

Basin. During most of the Permian period, the Delaware Basin was the site of a deep marine canyon that 

extended across southeastern New Mexico and west Texas. Major structural elements of the Delaware 

Basin area are shown in Figure IV.2.2 (Powers, 1978). The major structures of the basin include the 

Guadalupe Mountains on the west side, the Central Basin Platform on the east side, and the Capitan Reef 

Complex on the west, north and east sides of the basin.

The Central Basin Platform forms an abrupt eastern terminus to the Delaware Basin; it is a steeply fault-

bound uplift of basement rocks that grew through the early and middle Paleozoic Era such that most of the 

pre Permian sedimentary section is missing from its apex. Great thickness of organic-rich marine deposits 

in the Delaware Basin and the presence of abrupt structural thinning in the Capitan Reef Complex and 

against the Central Basin Platform combined to produce a prolific oil and gas producing province. These 

areas have been the focus of intense petroleum exploration and development activities since approximately 

1920.

Surficial geology and generalized stratigraphy across the Delaware Basin in the region of the OWL site are 

depicted in the map and cross section in Figure IV.2.3 (New Mexico Bureau of Geology and Minerals, 2003 

and Duchene and Cunningham, 2006). Tectonic development of the Delaware Basin began by the late 

Pennsylvanian period and major basin subsidence took place during the late Pennsylvanian period and 

early Permian period. Basin development ended in the late Permian period (Brokaw, et. al., 1972).

Thickness of sediments in the Delaware Basin exceeds 20,000 feet, and Permian strata alone account for 

more than 13,000 feet of basin fill materials (Oriel, et. al., 1967). During the Triassic period, the area was 

uplifted, resulting in deposition of clastic continental shales (redbeds). Continuing uplift resulted in erosion 

and/or non-deposition until the middle to late Cenozoic period, when regional eastward tilting completed 

structural development of the basin as it exists today (Stipp, 1954).

1.3 Surface Geology and Shallow Stratigraphy
Surface geologic mapping in Lea County and Eastern Eddy County was compiled by the Texas Bureau of 

Economic Geology and is depicted in available detail on the 1:250,000 Hobbs Sheet of the Geologic Atlas 

of Texas (1976). A portion of this map in the vicinity of the OWL site is shown in Figure IV.2.4.
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Post-Pennsylvanian stratigraphic units of the Delaware Basin are summarized in the stratigraphic 

nomenclature chart in Figure IV.2.5 (Hendrickson and Jones, 1952, Nicholson and Clebsch, 1961 and 

Hawley, et. al., 1993a). Geologic units that are present at land surface or in the shallow subsurface in the 

vicinity of the OWL site include unconsolidated Quaternary alluvial, aeolian and playa lacustrine deposits, 

semiconsolidated clastics of the Tertiary Ogallala Formation, and Triassic bedrock shale and sandstone 

units of the Chinle/Dockum Group. Shallow stratigraphic units in the vicinity of the OWL site as described 

by the Texas Bureau of Economic Geology for the Hobbs Sheet (1976) are listed below.

Windblown Sand (Qsu/Qs Quaternary) – Sand and silt in sheets, light brown to reddish, overlies 

windblown coversand; thickness 5-10 feet.

Playa Deposits (Qp Quaternary) – Playa deposits, clay and silt, sandy, light to dark gray, in shallow 

depressions.

Caliche (Qcc Quaternary) – Caliche, stripped of covering materials, mapped as a separate unit, up to 10 

feet in thickness.

Colluvium (Qscg Quaternary) – Sand, silt and gravel deposited by slopewash, and talus from Ogallala, 

red to gray; in part calcified, caliche 1-20 feet thick; may include weathered Gatuna Formation; rests mainly 

on Triassic and Permian rocks.

Tahoka Formation Lacustrine Deposits (Qta Quaternary) – Lacustrine clay, silt , sant and gravel, locally 

calcareous and selenitic, indistinctly bedded to massive, weakly coherent, various shades of light gray, 

grades to gravel at playa margins, contains molluscan and vertebrate fossils.

Ogallala Formation (To Tertiary) – Fluvatile sand, silt, clay and gravel capped by caliche; various shades 

of gray and red; caliche is a sandy, hard, ledge former; up to 100 feet in thickness.

Chinle Formation/Dockum Group (Trc/Td Triassic) – upper is Chinle Formation consisting of Claystone, 

micaceous, greenish red with green reduction spots, interbedded with fine grained sandstone, thickness up 

to 300 feet; lower is Santa Rosa Sandstone; cross-bedded, conglomeratic with mixed lithology, thickness 

50-70 feet.

1.4 Sources of Hydrogeologic Data
Available basic hydrogeologic data from wells in the area of the OWL site is summarized in Table IV.2.1 in 

this submittal. Information in Table IV.2.1 includes well locations, depths, water levels, water-bearing zones 

and available stratigraphic intercepts of hydrologically significant mappable units in the area.
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1.4.1 Area Water Wells
Most of the water wells in the vicinity of the OWL site were drilled prior to the administrative declaration of 

the eastern extension of the Carlsbad Underground Water Basin (Carlsbad Basin) by the New Mexico Office 

of the State Engineer (NMOSE), in 1993. Lithologic logs and records of completions are generally not 

available for the “prebasin” wells. Copies of available NMOSE Well Records for water wells in the vicinity 

of the OWL site are included in Attachment IV.2.A. Prior to the declaration of the Carlsbad Basin, 

Alexander Nicholson conducted well canvassing in southern Lea County in 1953, 1954 and 1955, 

identifying well locations and variously documenting the well ownership, depths, water levels, casing 

diameters, pump types and well yields and water quality and other available information (Nicholson and 

Clebsch, 1961). Additional well canvass information is kept in unpublished files in the NMOSE District 2 

office in Roswell, NM. Tim Kelly (Geohydrology Associates, Inc., 1978) captured the NMOSE file data and 

performed extensive additional well canvassing in the area in 1977, revisiting numerous wells that 

Nicholson had catalogued, as well as numerous additional wells in the area.

Several wells completed in the Santa Rosa Sandstone are present in the vicinity of the OWL site. One well 

(C-3662-1), located at the OWL tract in Section 23, T.24S. R.33E produces from intervals in the Santa Rosa 

Sandstone in the depth interval of 250-275 feet below grade. Another well (C-3666-1), located 

approximately one mile to the northeast in Section 13, T.24S. R.33E produces from Santa Rosa Sandstone 

beds in the interval 460-600 feet below grade. Three wells (C-2430, C-2431 and C-2432), located 

approximately three miles west of the OWL site in Sections 16 and 17, T.24S. R.33E. penetrate Santa Rosa 

Sandstone beds at depths exceeding 500 feet.

1.4.2 Potash Mine Borings
Intercontinental Potash Company (ICP) advanced numerous borings in the immediate vicinity of the OWL 

site pursuant to evaluating the feasibility of mining polyhalite potash ore from the Permian Rustler 

Formation, which is approximately 1600 feet below grade in the area. Information from this drilling has been 

included in numerous planning documents prepared for ICP’s proposed Ochoa Mine. Ochoa’s extensive 

subsurface investigation of the local area provides a wealth of data not typically available.  Records for 30 

of these borings in the vicinity of the OWL site were obtained from unpublished file data at the NMOSE 

were and reviewed during preparation of this document. Copies of these records are included in

Attachment IV.2.A.

One of the borings (ICP Boring 92, C-3565-8), located approximately one half mile northwest of the OWL 

site in Section 15, T.24S R.33E was advanced at the anticipated location for the vertical shaft for the Ochoa 

Mine. Numerous drill stem tests (DSTs) were performed on this boring to evaluate potential groundwater 

inflows into the shaft (Intera 2014, Table 7.5, pg. 74). A summary of this boring and testing data provides 
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insight into the anticipated water-bearing properties of shallow stratigraphic units in the area of the OWL 

site and is included in Attachment IV.2.B.

1.4.3 OWL Site Borings
Five shallow borings were advanced on the proposed OWL disposal site in Section 23, T.24S. R.33E in 

November 2014. Copies of logs of these borings are included in Attachment IV.2.C. The OWL site borings 

were drilled with hollow-stem auger and air rotary methods. Each boring was advanced to refusal near the 

upper interface of the Chinle Formation bedrock using hollow-stem auger; air rotary methods were then 

used to further advance the borings into the Chinle to depths ranging from 150 to 200 feet below grade.

During drilling of these wells, cuttings were inspected for lithology, color, degree of induration and moisture 

content; and samples were collected for laboratory analysis.

1.4.4 Oil and Gas Exploration and Development Wells
It has been mentioned that the OWL site is located in a prolific oil and gas producing province; many oil 

and gas exploration and development borings have been drilled in the area. Since the target reservoirs in 

the Delaware Basin are middle Permian and older units, most oil and gas drilling documentation does not 

identify stratigraphic information above the Delaware Mountain Group (Capitan Reef Facies); however 

many New Mexico Oil and Gas Conservation Division records do identify the depth of the uppermost 

anhydrite bed in the Rustler Formation, which is a laterally extensive marker bed and the shallowest 

mappable unit in the area. Nicholson and Clebsch (1961, Table IV.2.4) prepared lithologic descriptions of 

cuttings from the shallow stratigraphic section from an exploratory well (Continental Oil Company Bell Lake 

No. 2, API 25-08489), located approximately four miles northeast of the OWL site in Section 30 of T.23S. 

R.34E. A copy of this log is included in Attachment IV.2.D. This log identifies the thicknesses of Ogallala, 

Chinle, Santa Rosa Sandstone and pre-Santa Rosa Sandstone shale (Dewey Lake Redbeds), as well as 

the depth to the top of the uppermost anhydrite marker bed in the Rustler Formation.

1.4.5 Groundwater Sampling and Analyses
Groundwater sampling and analyses have been performed at the site and in the vicinity of the OWL Facility

for numerous projects. Nicholson and Clebsch (1961) cited United States Geological Survey water quality 

data from water samples that were collected from several wells in southern Lea County, including one 

sample from a well completed in the Santa Rosa Sandstone in Section 31, T.23S. R.34E., approximately 

3.5 miles north of the OWL site. Intera (2013) collected and analyzed water samples from ten wells on the 

Double M Ranch in the immediate vicinity of the OWL site. Gordon Environmental Inc. (2015) collected and 

analyzed a water sample from the “McCloy Well” (C-3662), located at the OWL site in Section 23 T. 

24S.R.33E. A summary of available groundwater quality data from wells in the vicinity of the OWL site is

included in Table IV.2.2a and Table IV.2.2b. Copies of analytical laboratory reports from the Intera and 

Gordon Environmental analyses are included in Attachment IV.2.E.
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1.5 Water-Bearing Geologic Units
Potable water-bearing geologic units in southern Lea County and Eastern Eddy County include the Tertiary 

Ogallala Aquifer, shallow Quaternary alluvial aquifers, and the Santa Rosa Sandstone unit of the lower 

portion of the Triassic Chinle/Dockum Group. 

The Ogallala Formation was deposited on an erosional surface incised into Triassic shale bedrock deposits 

of the Chinle Formation/Dockum Group.  This shallow stratigraphy is present in the vicinity of the OWL site, 

and throughout much of southeastern New Mexico. In the vicinity of the OWL site, the Ogallala has been 

largely removed by erosion and localized outliers of Ogallala remain; a veneer (generally less than 100 

feet) of Quaternary age unconsolidated Ogallala detritus and aeolian sands mantle the Triassic bedrock 

units elsewhere in this area. Well-cemented sections (i.e., caliche or calcrete) of remnant Ogallala 

Formation form gentle ridge-form salients. The Ogallala Aquifer is locally a prolific water-bearing unit in the 

Llano Estacado region northeast of the OWL site, but it is largely absent in the vicinity of the OWL site; 

where remnant Ogallala deposits are present, this unit is typically non water-bearing.

Thin, laterally discontinuous and often ephemeral groundwater saturations are occasionally present in the 

basal alluvium overlying the Triassic shale bedrock units, particularly in and around playas, where 

stormwater periodically recharges shallow sediments. Local saturations may also be present in basal 

alluvium in areas where the shale bedrock was deeply incised by drainages prior to deposition of the 

alluvium, forming buried paleochannels.

Saturated zones may be present in Triassic Chinle bedrock units at relatively shallow depths; however 

these saturated zones rarely yield useable quantities of water to wells.

The Santa Rosa Sandstone (lower Triassic Dockum Group) is laterally extensive in the vicinity of the OWL 

site and yields modest to moderate quantities of good quality groundwater to several wells in the area. The 

Santa Rosa Sandstone contains some porous and or conglomeratic beds and is a significant source of 

groundwater for domestic and livestock wells in those portions of Lea County (Leedshill-Herkenhoff, et. al.,

1999) where drilling depths are feasible. Dutton and Simkins (1986), completed a regional investigation of

lower Dockum Group aquifers (the Santa Rosa Sandstone) in southeastern New Mexico and West Texas; 

regional head mapping prepared by these professionals projected the potentiometric surface elevation of 

the Santa Rosa Sandstone in the vicinity of the OWL site to be approximately 3100 feet above mean sea 

level, or approximately 380 feet below land surface. 

A paucity of published water quality data exists for wells completed in the Santa Rosa Sandstone in 

southern Lea County and eastern Eddy County. Nicholson and Clebsch (1961) reported total dissolved 

solids (TDS) values ranging from 635 to 1,950 milligrams per liter (mg/L) and sulfate concentrations ranging 

from 71 mg/L to 934 mg/L for water samples collected from wells completed in the Santa Rosa Sandstone
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in southern Lea County. Dutton and Simkins (1986) prepared a regional projection of TDS of waters from 

the Lower Dockum Group (Santa Rosa Sandstone); this projection indicates that the TDS concentration of 

water in the Santa Rosa Sandstone in the vicinity of the OWL site is expected to be approximately 1,000 

mg/L. Unpublished water quality data from samples collected from numerous deep wells completed in the 

Santa Rosa Sandstone in the vicinity of the OWL site indicate that water available from this zone is of good 

chemical quality, having low level of mineralization and meeting tested primary and secondary standards 

for public health parameters. A water sample was collected from well C-3662-1 (the McCloy Well) in May 

2015 and analyzed for organic and inorganic analytes; laboratory results indicated that the water sample 

was of good overall quality (507 parts per million, ppm Total Dissolved Solids, TDS) and contained relatively 

low concentrations of chloride (32 ppm) and sulfate (99 ppm).

Based upon review of available water well and oil well information in the vicinity of the OWL site, as well as 

information obtained from site characterization borings performed on the OWL tract, only the Santa Rosa 

Sandstone is considered to be a potential aquifer at the site. The top of the Santa Rose Sandstone at the 

OWL site is approximately 350 feet ± below land surface. The shallowest fresh water bearing zones at site 

are present in Sandstone beds in the middle or lower Santa Rosa Sandstone at a projected depth of 

approximately 500 feet below land surface.  The depth from the cell base grades (i.e., a maximum depth 

60 feet ± below land surface) to the top of the water-bearing zones in the Santa Rosa Sandstone is 

estimated to be approximately 440 ft.  
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2.0 SITE SPECIFIC GEOLOGY AND HYDROGEOLOGY

2.1 Site Investigation, Data Compilation and Interpretation
A map of the surficial geology in southern Lea County and in the vicinity of the OWL site was published the 

Texas Bureau of Economic Geology (Hobbs Sheet, 1976). A portion of this map depicting surface geology 

in the vicinity of the OWL site is shown in Figure IV.2.4.

Subsurface boring investigations were performed on the OWL property to characterize geologic and 

hydrogeologic conditions of the site pursuant to ultimate conformance with provisions set forth in 

19.15.36.8.C.15 NMAC. Published and unpublished resources on shallow stratigraphy of the area have 

been supplemented with the results of five soil borings that were drilled on the OWL property in November 

2014 to determine the presence or absence of shallow groundwater and potential water-bearing zones 

within 200 feet of land surface at the site. Subsurface investigations were performed at the OWL site using 

hollow-stem auger and air rotary drilling. Data that was accumulated during boring and testing at the OWL 

site, as well as published and agency file data on local geology and groundwater were compiled into this 

site-specific assessment of hydrogeologic conditions at the OWL site. Gordon Environmental, Inc. (GEI), 

on behalf of OWL, directed the site drilling operations. Enviro-Drill of Phoenix, Arizona was contracted by 

GEI to perform the drilling.

Five soil borings were advanced on the OWL property at locations shown on the map in Figure IV.2.6.
Numerous other borings were drilled in the immediate vicinity of the OWL site by Intercontinental Potash 

Corporation (ICP); data from these borings are summarized in Table IV.2.1 and was also used to prepare 

this hydrogeologic site characterization. Survey coordinates, depths, drill dates and Chinle Formation 

depths of the OWL site borings are presented in Table IV.2.3. Copies of logs associated with these borings 

are included in Attachment IV.2.C.

The five OWL site borings (BH-1 through BH-5) were drilled using a CME 75 drill rig capable of drilling with 

both hollow stem auger (HSA) and air rotary drilling methods. Generally, HSA methods were used to 

penetrate and sample unconsolidated alluvium to the top of the Triassic Chinle Formation bedrock, where 

auger refusal was encountered; air rotary drilling methods were then used complete borings into the Chinle 

Formation to final depths ranging from 150 feet to 200 feet. During auger drilling, split spoon samples were 

collected on five-foot intervals; during air rotary drilling, circulated cuttings and selected split spoon samples 

were collected. Depth-referenced formation samples collected during drilling were visually examined in the 

field to determine the lithology, texture color, degree of lithification, plasticity, and moisture content of 

penetrated materials. Borings were generally left overnight after penetrating the Chinle Formation bedrock 

and reaching total depth, then sounded the next morning for water. All of the borings except BH-2 found no 

evidence of groundwater saturation. A thin layer of saturated alluvium was found above the Chinle 

Formation in OWL Boring BH-2, which is situated adjacent to a small local depression of approximately 1.7 
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acres in area (Figure IV.2.6). During drilling of this borehole, water was noted in the hole immediately above 

the shale at a depth of 38 feet. The hole was advanced with hollow stem auger into the Chinle Formation 

to 80 feet and allowed to stand overnight; water had infiltrated the hole and risen to a depth of about 45 feet 

by the next morning. Drilling was switched to air rotary and the hole was advanced to 200 feet; after purging 

the accumulated water from the hole, no additional water was detected in circulated media during the 

drilling. Based upon these observations, we conclude that a laterally discontinuous body of groundwater 

saturation is present in the immediate vicinity of the small depression at the Chinle surface; the thickness 

and capacity of this saturation appears to be limited.

2.2 OWL Site Geotechnical Evaluation
Table IV.2.4 provides the summary results of site-specific soils laboratory testing, which demonstrate the 

dramatic change in soils characteristics between the near-surface (i.e., 0-50 feet) coarse-grained deposits; 

and the thick and dense impermeable redbed deposits below. This site-specific characterization of the 

onsite soils is entirely consistent with other focused site studies in the area; as well as the documented 

regional database.

The surface soils consist of aeolian sands and caliche materials, suited for specific environmental 

applications:

PSL – protective soil layer.

Vegetative layer – final cover establishment of erosion control.

Caliche – ideal for temporary road base construction and permanent road subgrade.

The lower soils (Chinle shale and siltstone), horizons (i.e., 40-50 feet) are effective 
aquitards to vertical flow, and represent the selected positions for vadose monitoring 
points.

2.3 OWL Site Geology
The OWL site borings, as well as those drilled by ICP on adjacent tracts confirm that site conditions are 

consistent with understanding of shallow stratigraphy and hydrogeology in the area based upon information 

published by Nicholson and Clebsch (1961). Table IV.2.1 contains summary information on OWL site 

vicinity borings, water wells, oil and gas wells and mineral exploration wells, along with available information 

on groundwater levels, stratigraphic intercepts and other significant information. Figure IV.2.4 is a map 

showing surface exposures of geologic units in the area; the locations of selected wells having significant 

stratigraphic and or hydrogeologic information are also shown. A regional hydrogeologic cross section 

through the OWL site was prepared using this information and is presented in Figure IV.2.7.

It has been mentioned that lithologic logs and completion records for water wells in the vicinity of the OWL 

site are scant and very little information on the depth and thickness of the Santa Rosa Sandstone aquifer 

and other water-bearing units is available from water well logs. Oil and gas well records typically do not 
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contain stratigraphic information on Triassic and younger units, but many include intercepts for a laterally-

extensive anhydrite bed that marks the upper extent of the Permian Rustler Formation.  Nicholson and 

Clebsch (1961, Table 4) presented a detailed lithologic log of shallow sediments penetrated by the Conoco 

Bell Lake Unit 2 oil and gas well, located approximately 4 miles northeast of the OWL site in Section 30, 

T.23S.R34E. A copy of this log is included in Attachment IV.2.D. Using thicknesses of shallow stratigraphic 

units down to the upper Rustler Formation anhydrite bed from the Nicholson and Clebsch (1961) log, tops 

of the Santa Rosa Sandstone and Dewey Lake Redbeds were projected above the Rustler upper anhydrite 

bed at locations of other oil and gas wells in the area and used to prepare the regional cross section in 

Figure IV.2.7. This diagram illustrates available information on depths, screen intervals and the 

potentiometric surface of the Santa Rosa Sandstone aquifer at the OWL site, as well as the projected tops 

of the Santa Rosa Sandstone and Dewey Lake Redbeds, based upon the Rustler anhydrite bed intercepts 

of area oil and gas wells.

The five site borings penetrated various thicknesses of alluvial deposits above the Triassic Chinle Formation

bedrock ranging from 35 feet to 60 feet. Shallow alluvium penetrated by the site borings was poorly graded 

fine sand with in-situ and detrital fragments of calcrete (caliche) and minor gravel. Based upon the lithologic 

logs, as well as drive blow counts for split spoon samples, the alluvium is moderately indurated and caliche 

zones were identified within the alluvium above the shale bedrock interface. The Chinle Formation

penetrated by all site borings was grey and reddish brown, purple and green dense micaceous sandstone 

and shale.

2.4 OWL Site Hydrogeology
Known and potential water-bearing units at the OWL site include the Santa Rosa Sandstone, water-bearing 

sandstones or fractured shales in the Chinle Formation, and shallow saturations in unconsolidated basal 

alluvium on top of the Chinle Formation (i.e., CL and CH USCS classifications).

2.4.1 Santa Rosa Sandstone Aquifer 
The Santa Rosa Sandstone is tapped by several wells in the vicinity of the OWL site. Well C3662-1, located 

at the OWL site in Section 23 T.24S.R.33E., and well C3666-1, located approximately one mile northeast 

of the OWL site in Section 13 T.24S.R.33E., each penetrated and was completed to produce from the Santa 

Rosa Sandstone. Using the projected intercepts of the top of the Santa Rosa Sandstone from oil well 

documentation as described above, a terrain map of the Santa Rosa Sandstone was prepared and is shown 

in Figure IV.2.8. This map indicates that the Santa Rosa Sandstone dips to the southeast at the OWL site 

and that the elevation of the top of the Santa Rosa Sandstone ranges from about 3250 feet above mean 

sea level in the northwest corner of Section 32 to about 3150 feet above mean sea level in the southeast 

corner of Section 23. Projected depth to the top of the Santa Rosa Sandstone ranges from about 337 feet 

in the northwest corner of Section 23 to 413 feet in the southeast corner of Section 23.
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The potentiometric surface of water-bearing zones in the Santa Rosa Sandstone was mapped using 

historical water level data from Santa Rosa Sandstone wells obtained from Nicholson and Clebsch (1961), 

Tim Kelly (Geohydrology Associates, 1978), available water levels from NMOSE well logs and a water level 

made in the McCloy well at the OWL site (C3662-1) during pump installation. The resultant potentiometric 

surface map is shown in Figure IV.2.9. This map indicates that the depth to potentiometric surface at the 

OWL site is expected to range from 408 feet below grade in the northwest corner of Section 23 to 363 feet 

below grade in the southeast corner of Section 23.

Although the potentiometric head values for the map in Figure IV.2.9 were not contemporaneous, they do

potentially indicate that head values in the Santa Rosa Sandstone have been significantly impacted by 

pumping. Three wells (C2430, C2431 and C2432), located approximately 2.5 miles west of the OWL site 

in Sections 16 and 17 T.24SR.33E., appear to have created significant drawdown of the potentiometric 

surface in the area, resulting in a northwest gradient at the OWL site. These three wells are located in a 

small geographic area and according to NMOSE records, a combined 207 acre feet per year (AFY) of 

diversionary water rights are attached to these wells. The NMOSE files contain metering records for these 

wells that indicate active use; infrastructure at the site indicates that water is being used for oilfield services.

2.4.2 Water-Bearing Zones in the Chinle Formation
The most productive wells in the vicinity of the OWL site produce from coarser clastics in the Santa Rosa 

Sandstone; however limited water-bearing zones in the Chinle Formation may have been tapped by wells 

in the area. Available information on the geometry of water-bearing zones in the Chinle Formation and the 

Santa Rosa Sandstone in the vicinity of the OWL site is depicted in the local hydrogeologic cross section 

in Figure IV.2.10. The line of section and locations of identified wells for this cross section are shown on 

the map in Figure IV.2.6.

According to the NMOSE Well Record for the McCloy well on the OWL site (C3662-1) located in Section 

23 T.24S.R33E., the well penetrated a water-bearing sandstone in the Chinle Formation in the depth 

interval from 250 feet to 275 feet below grade; however the well was advanced to a total depth of 550 feet 

and completed with screen in the intervals of 280-360 feet and 500-550 feet below grade. The NMOSE 

Well Record for this well indicated that the depth to water upon completion on 8/20/13 was 110 feet below 

grade; however information inscribed on the well casing (apparently by the pump installer) indicated that 

the depth to water was 393 feet on 8/24/13. Based upon available water level and screen placement

information on this well, we conclude that well C3662-1 penetrated non-sustainable production in the 

shallow interval 250-275 feet, but that the shallow zone was depleted and production comes from intervals 

in the Santa Rosa Sandstone.

The NMOSE Well Record for well C-3666-1, located approximately one mile northeast of the OWL site in 

Section 13 T.24S.R33E., indicates that the well penetrated a water-bearing sandstone in the Santa Rosa 
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Sandstone in the depth interval from, 460 feet to 600 feet below grade. The well was advanced to a total 

depth of 650 feet and completed with screen in the intervals of 485-650 feet below grade. The NMOSE 

Well Record for this well indicates that the depth to water upon completion on 10/26/13 was 390 feet below 

grade. Based upon the water level and screen placements, we conclude that well C3666-1 produces from 

intervals in the Santa Rosa Sandstone.

Nicholson and Clebsch (1961) identified a well located on the OWL tract in Section 23 T.24S.R33E. that 

apparently tapped water-bearing zones in the Chinle Formation. No lithologic log or completion information 

exists for this well; however the total depth of the well was measured at 230 feet and the water level was 

sounded at a depth of 208.6 feet below grade on 11/27/53. This well was equipped with a tank and windmill, 

but was reported to be out of use in 1953. It was located by Golder personnel performing a site 

reconnaissance on 6/4/15 and observed to be caved or full of debris at a depth of approximately 8 feet

below grade. Based upon the available information, it is possible that the well tapped locally stored 

ephemeral water in the Chinle Formation that was exhausted and the well taken out of use.

2.4.3 Water-Bearing Zones in Shallow Alluvium
It has been mentioned that thin and laterally discontinuous groundwater saturations are occasionally 

present in basal alluvium resting atop low permeability bedrock shales and dense sandstones of the Chinle 

Formation in the region of the OWL site.

Five on-site characterization borings were advanced through unconsolidated alluvium or semiconsolidated 

Ogallala deposits on the OWL site in November 2013. Summary data from these borings is included in 

Table IV.2.1. Logs of these borings are included in Attachment IV.2 C. Locations of these borings are 

shown on the boring and well location map in Figure IV.2.6. None of the borings except OWL BH-2 found 

evidence of groundwater saturation in basal alluvium. A thin layer of saturated alluvium was found above 

the Chinle Formation in OWL Boring BH-2, which is situated adjacent to a small local depression of 

approximately 1.7 acres in area (Figure IV.2.6). During drilling of this borehole, water was noted in the hole 

immediately above the shale at a depth of 38 feet below grade. The hole was advanced with hollow stem 

auger into the Chinle Formation to 80 feet and allowed to stand overnight; water had infiltrated the hole and 

had risen to a depth of about 45 feet by the next morning. Drilling was switched to air rotary and the hole

was advanced to 200 feet; after purging the accumulated water from the hole, no additional water was 

detected in circulated media during the drilling. Based upon these observations, we conclude that a laterally 

discontinuous body of groundwater saturation is present in the immediate vicinity of the small depression;

the thickness and capacity of this saturation appears to be nominal with ephemeral surface water recharge.

Numerous borings were advanced through shallow alluvium and into the Chinle Formation on sites adjacent 

to the OWL tract by Intercontinental Potash Company. Logs of these borings were obtained and examined 

by Golder Associates. Locations of the ICP borings are shown in Figure IV.2.6; summary data from the 
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borings is included in Table IV.2.1 and copies of the logs are included in Attachment IV.2.C. Measured 

elevations of the top of the Chinle Formation in these borings were used to prepare a terrain map on top of 

the Chinle Formation that shown in Figure IV.2.11.

This map indicates several areas where laterally discontinuous bodies of saturated basal alluvium could 

potentially be present in buried drainages that were incised into the Chinle Formation bedrock units. The 

interpreted Chinle terrain comports with observed shallow alluvial saturation that was noted in OWL BH-2.

A buried bedrock drainage could potentially be present approximately 2000 feet west of OWL BH-2 in 

Section 23.

2.4.4 Intercontinental Potash Company Borehole 092 Drill Stem Testing
Pursuant to testing to evaluate potential groundwater inflow and water management for a planned vertical 

mine shaft, Intercontinental Potash Company performed extensive local subsurface investigations, 

including a series of 10 drill stem tests (DSTs) of Boring ICP-092, located approximately 4500 feet northwest 

of the OWL tract in Section 15 T.24S.R33E (Intera, 2013). During drill stem testing, a DST tool is placed on 

the lower end of the evacuated drill pipe and a packer is placed some distance above the lower end of the 

drill pipe and the DST tool. The drill pipe is lowered into the open hole and placed on hole bottom, which 

expands the packer to make a seal against the hole at some depth above the bottom of the DST tool, which 

is the tested interval. The DST tool is then manipulated to allow fluids to flow from the tested interval into 

the drill pipe at the bottom of the hole and a transducer and data logger record the rate of fluid entry into 

the bottom of the drill pipe through the DST tool as a rise in fluid level within the tool and drill pipe. These 

records are then recovered and analyzed to assess the rate and volume of fluid flow into the hole across 

the tested interval.

Results of the DST testing of ICP-092 are summarized in Attachment IV.2.B and are illustrated in the local 

hydrogeologic cross section in Figure IV.2.10. Test data from the shallowest zone (40-53 feet below grade)

indicated that the flow was only 0.02 gallons per minute (gpm). Deeper zones within the Chinle all found 

flows less than 0.50 gpm. Several intervals in the Santa Rosa Sandstone found flows exceeding 10 gpm; 

one zone in the interval 510-644 feet below grade tested at 112 gpm. This test data indicates that shallow 

zones in the Chinle Formation above a depth of 150 feet may have limited saturation, but have inadequate 

hydraulic conductance to yield useful quantities of water to a well and do not meet the definition of ground 

water per the Oil and Gas Rules (19.15.2.7.G(10) NMAC). It should be noted that the borings on the OWL 

site (with the exception of OWL BH-2 as discussed above) were drilled to depths ranging from 150 feet to 

200 feet and found to be completely dry.
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3.0 REGULATORY SITING REQUIREMENTS
This section addresses regulatory requirements for basic hydrogeologic site data, as well as for 

demonstration of compliance with siting requirements relative to minimum depth to groundwater, as follows:

19.15.36.8.C.15 NMAC 

(a) a map showing names and locations of streams, springs and other watercourses and water wells 
within one mile of the site;

(b) laboratory analyses, performed by an independent commercial laboratory, for major cations, and
anions; BTEX;, RCRA metals; and TDS of groundwater samples of the shallowest fresh water 
aquifer beneath the proposed site;

(c) depth to, formation name, type and thickness of the shallowest fresh water aquifer;
(d) soil types beneath the proposed surface waste management facility; including a lithologic 

description of soil and rock members from ground surface down to the top of the shallowest fresh 
water aquifer;

(e) geologic cross sections;
(f) potentiometric maps for the shallowest fresh water aquifer;

and

19.15.36.13.A(1) NMAC

Depth to groundwater: no landfill shall be located where groundwater is less than 100 feet below 
the lowest elevation of the design depth at which the operator will place oil field waste.

3.1 Streams, Springs, Watercourses and Water Wells Within One Mile of the 
Site

The map in Figure IV.2.12 shows terrain wells and drainages, as well as the region within a one mile radius 

of the OWL property. No perennial streams or springs are present within one mile of the proposed OWL 

site. One small local depression encompassing approximately 1.7 acres is present on the OWL tract. There 

are two water wells within one mile of the proposed OWL site. Locations of water wells in the vicinity of the 

OWL site are shown in Figure IV.2.12; a summary of vicinity wells is also included in Table IV.2.1.

3.2 Laboratory Analyses of Shallow Groundwater Samples
A groundwater sample was collected from the on-site McCloy well (C3662-1), completed in the Santa Rosa 

Sandstone aquifer at the OWL site on May 13, 2015. Laboratory analyses for analytes set forth in 

19.15.36.8.C.15(b) indicates that the water is of good general quality, having a total dissolved solids of 507 

parts per million and meeting all tested groundwater protection standards. Analytical data from this test is 

included in Table IV.2.2a and Table IV.2.2.b, along with summary data from other nearby wells tested in 

April 2013 (Intera, 2013). Copies of laboratory reports for tests listed in Table IV.2.2a and Table IV.2.2b
are included in Attachment IV.2.E.  The McCloy well produces from water—bearing zones in the Santa 

Rosa Sandstone that are approximately 500 feet below grade.
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3.3 Depth, Formation Name, Type and Thickness of the Shallowest Fresh Water 
Aquifer

The shallowest fresh water bearing zones at the OWL site are present in sandstone beds within the Santa 

Rosa Sandstone. Several water wells in the region of the OWL site which were completed in Triassic 

bedrock were identified by Nicholson and Clebsch (1961) and Geohydrology Associates, Inc. (1978).

Projected geometry of the Santa Rosa Sandstone, as well as the potentiometric surface of this unit are 

illustrated on the hydrogeologic cross section in Figure IV.2.10. Well locations and summary formation and 

water level data for these wells are listed in Table IV.2.1. The McCloy well (C-3662-1) penetrated the Santa 

Rosa Sandstone in the depth interval of 350 feet to 550 feet below land surface; principal water-bearing 

zones penetrated by the McCloy well appear to be approximately 500 feet below grade. Another water well 

located approximately one half mile northeast of the OWL site (C-3666-1) penetrated the Santa Rosa 

Sandstone at a projected depth of approximately 420 feet. Based upon projected Santa Rosa Sandstone 

data, it is anticipated that the Santa Rosa Sandstone is approximately 350 feet below land surface and is 

approximately 300 feet thick at the OWL site.

3.4 Lithology of Stratigraphic Units Above the Santa Rosa Sandstone at the 
OWL Site

Stratigraphic units which are above the Santa Rosa Sandstone in the vicinity of the OWL site include 

Quaternary alluvium piedmont deposits and upper Triassic Chinle Formation. Site characterization borings 

drilled on the OWL site penetrated predominantly fine silty sands with calcrete (caliche) zones in the alluvial 

section. The site borings penetrated dense red and green sandstone, siltstone and claystone in the upper 

Triassic bedrock section at depths ranging from 38 to 60 feet below land surface. 

3.5 Geologic Cross Sections
A hydrogeologic cross section depicting stratigraphy and geometry of the Santa Rosa Sandstone and its 

potentiometric surface is included in Figure IV.2.10. This diagram indicates that the depth to the top of the 

Santa Rosa Sandstone at the OWL site is projected to be approximately 350 feet below land surface; the 

depth to the potentiometric surface in the Santa Rosa Sandstone is approximately 390 feet. 

3.6 Potentiometric Map of the Santa Rosa Sandstone
A potentiometric surface map was prepared using water level data from vicinity wells that penetrate water-

bearing zones in the Triassic bedrock section and is included in Figure IV.2.9. This map indicates that the 

depth of the water level in the Santa Rosa Sandstone is expected to be approximately 390 feet; the gradient 

direction is to the west.
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3.7 Depth to Shallow Fresh Groundwater
Available well log and water level data from the vicinity of the OWL site indicates that the shallowest fresh 

water-bearing zones at the OWL site are present in sandstone beds in the middle or lower Santa Rosa 

Sandstone at projected depths of approximately 500 feet below grade at the site.

Data from the OWL site characterization borings indicates that thin accumulations of unconsolidated

deposits of alluvial sand, silt, caliche and minor gravels r n ing in thickness from 30 to 60 feet are present 

above shale and dense sandstone beds in the Triassic Chinle Formation. Site drilling indicates that the 

alluvial deposits are dry, with the exception thin, laterally discontinuous and likely ephemeral saturations of 

non-producible water.
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4.0 CONCLUSIONS
Extensive regional, vicinity and site characterization boring and testing data indicates that the shallowest 

fresh groundwater bearing zones beneath the OWL site are within sandstone beds of the Santa Rosa 

Sandstone, which are approximately 500 feet below land surface. Water within these beds is under confined 

conditions. Small non-sustainable quantities and ephemeral saturations of groundwater in laterally and 

vertically discontinuous zones have been noted in lower Chinle Formation shales and upper Santa Rosa 

Sandstone beds at shallower depths in the vicinity; however these occurrences of groundwater are not 

regarded to be protectable as resources as defined by the Oil and Gas Rules (19.15.2.7.G(10) NMAC).

Due to the depth of water-bearing sandstone zones within the Santa Rosa Sandstone and the fact that they 

are generally under confined conditions, a potential release from the OWL site would not be expected to 

migrate readily into these confined groundwater zones through the dense Chinle deposits. Therefore, 

groundwater monitoring wells completed in the Santa Rosa Sandstone aquifer at the OWL site 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, 

we conclude that vadose zone monitoring wells completed to communicate with permeable basal alluvial 

sediments at the contact with underlying dense shale in the Chinle Formation and placed in strategic

positions at the downgradient side of the OWL facility would provide the most effective early leak detection 

system and the greatest level of environmental protection for the site.

This site has the unique advantage that the local subsurface conditions have been extensively 

characterized during subsurface investigations conducted for the OWL Project, as well as the Ochoa Mine 

Project. No additional drilling is recommended to augment the hydrogeologic or geotechnical database;

however we recommend that emergent subsurface data that is obtained during installations of proposed 

vadose zone monitoring wells be used to update subsurface mapping and adjust well locations as 

appropriate. Detailed logs will be prepared for the five proposed vadose zone monitoring wells (see Volume 
II.8, 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 well installations.

final 1530841_gordon_owl_rpt_10032016.docx



October 2016 18 1530841

5.0 REFERENCES
Brokaw, A.L., Jones, C.L., Cooley, M.E., and Hays, W.H., 1972, Geology and Hydrology of the 

CarlsbadPotash Area, Eddy County, New Mexico: United States Geological Survey Open-File Report 
72-49.

DuChene, H.R., and Cunningham, K.I., 2006, Tectonic influences of Speleogenesis in the Guadalupe
Mountains, New Mexico and Texas:  New Mexico Geological Society Guidebook, 57th Field Conference, 
Caves and Karst of Southeastern New Mexico, 2006, p. 211-218.

Dutton, A.R., and Simkins, W.W., 1986, Hydrogeochemistry and Water Resources of the Triassic Lower
Dockum Group in the Texas Panhandle and Eastern New Mexico, Report of Investigations No. 161, 
Bureau of Economic Geology, The University of Texas at Austin, Figures 5 and 10b. 

Geohydrology Associates, Inc., 1978, Collection of hydrologic data, eastside Roswell Range EIS area:
Open-File Consultant Report to Bureau of Land Management, Denver, Colorado, Contract No. YA-512-
CT-7-217, Table IV.2.4.

Gordon Environmental, Inc., 2015, Unpublished water quality data from analysis of sample collected from 
McCloy well C-3662-1 on 5/15/2015.

Hawley, J.W., 1993a, Overview of the Geomorphic History of the Carlsbad Area, in Carlsbad Region, New
Mexico And West Texas, New Mexico Geological Society 44th Annual Field Conference Guidebook, 
October 6-9, 1993, p.2-3.

Hawley, J.W., 1993b, The Ogallala and Gatuna Formations in the Southeastern New Mexico Region, A
Progress Report, in Carlsbad Region, New Mexico And West Texas, New Mexico Geological Society
44th Annual Field Conference Guidebook, October 6-9, 1993, p.261-269.

Hendrickson, G.E., and Jones, R.S., 1952, Geology and Ground-Water Resources of Eddy County, New 
Mexico, New Mexico Bureau of Mines and Mineral Resources, Ground Water Report 3. p. 16.

Intera, 2013, Analytical results for water quality samples collected on behalf of Intercontinental Potash Corp. 
(USA) from wells on the Double M. Ranch, Lea County, New Mexico:  letter report to Mr. and Mrs. 
McCloy.

Intera, 2014, National Instrument 43-101 Technical Report, Ochoa Project Feasibility Study, Lea County, 
New Mexico, ISA, Prepared for IC Potash Corp.

Leedshill-Herkenhoff, John Shomaker &Assoc. and Montgomery and Andrews, 1999, Lea County Water 
Users Association, Region 16, Lea County Regional Water Plan, two volumes.

New Mexico Bureau of Geology and Minerals, 2003, Geologic Map of New Mexico, 1:500,000 scale map.

New Mexico Office of the State Engineer, 2013, Records of wells in the vicinity of the OWL site, Unpublished 
agency file well records.

Nicholson, A., and Clebsch, A., 1961, Geology and ground-water conditions in southern Lea County, New
Mexico: New Mexico Bureau of Mines and Mineral Resources Groundwater Report 6.

Office of the New Mexico State Engineer, 2015, Electronic image well log files for Lea County, New Mexico, 
http://www.ose.state.nm.us/water_info_rights_dist2_LeaCountyWellLogs.html

final 1530841_gordon_owl_rpt_10032016.docx



October 2016 19 1530841

Office of the New Mexico State Engineer, 2015, Unpublished canvassing records for wells in Lea County,
New Mexico.

Oriel, S.S., et. al., 1967, West Texas Permian Basin Region, in Paleotectonic Investigations of the Permian
System in the United States: United States Geological Survey Professional Paper 515, p. 21-60.

Powers, D.W., et. al., 1978, “Geological Characterization Report, Waste Isolation Pilot Plant (WIPP) Site,
Southeastern New Mexico”. SAND 78-1596. Sandia National Laboratories, Albuquerque, New Mexico.

Stipp, T.F., 1954, Editorial Comments, United States Geological Survey Open-File Report Texas Bureau of 
Economic Geology, 1976, Geologic Atlas of Texas, Hobbs Sheet, University of Texas at Austin, C.G. 
Groat, Acting Director.

United States Geological Survey, 2015, Electronic files for inventory of watershed data for Landreth-
Monument Draw and Lower Pecos-Red Bluff Reservoir Watersheds in southeastern New Mexico and 
West Texas, http://water.usgs.gov/lookup/getwatershed?1307007

final 1530841_gordon_owl_rpt_10032016.docx



TABLES



O
ct

ob
er

 2
01

6
15

30
84

1

Ta
bl

e 
IV

.2
.1

_O
W

L 
Ar

ea
 W

el
l S

um
m

ar
y.

xls
x/

Ta
bl

e 
1

Pa
ge

 1
 o

f 3

Ta
bl

e 
IV

.2
.1

R
ec

or
ds

 o
f W

el
ls

 a
nd

 B
or

in
gs

Vi
ci

ni
ty

 o
f t

he
 O

W
L 

La
nd

fil
l S

er
vi

ce
s,

 L
LC

 S
ite

SW
 L

ea
 C

ou
nt

y,
 N

M

N
M

O
SE

 F
ile

 N
o.

 o
r 

W
el

l N
am

e

B
or

eh
ol

e,
 

W
el

l I
D

 o
r 

AP
I N

o.
U

SE
D

ril
l D

at
e

Li
th

o 
Lo

g
O

w
ne

r
W

at
er

 
So

ur
ce

Lo
ca

tio
n 

PL
S

To
w

ns
hi

p
So

ut
h 

R
an

ge
 

Ea
st

U
TM

 X
(N

AD
 8

3)
U

TM
 Y

(N
AD

 8
3)

La
nd

 S
ur

f 
El

ev
at

io
n 

(ft
) 

Es
tim

at
ed

 
fr

om
 U

SG
S 

7.
5'

 S
he

et
s 

(N
AD

-2
7)

D
ep

th
 

(ft
)

D
ep

th
 to

 
W

at
er

 
(ft

)

W
L 

El
ev

at
io

n 
(ft

) a
bo

ve
 

M
SL

W
L 

D
at

e 
(o

r 
C

om
pl

et
io

n 
D

at
e)

Fl
ow

 
R

at
e 

 
(g

pm
)

Aq
ui

fe
r

W
at

er
-

B
ea

rin
g 

Zo
ne

D
ep

th
 to

 
To

p 
Tr

 
C

hi
nl

e 
(ft

)

El
ev

 
To

p 
Tr

 
C

hi
nl

e 
(ft

)

D
ep

th
 to

 
To

p 
Sa

nt
a 

R
os

a 
SS

 
(ft

)

El
ev

. 
To

p 
Sa

nt
a 

R
os

a 
SS

 
(ft

)

D
ep

th
 to

 
To

p 
of

 
R

us
tle

r 
An

hy
dr

ite
 

(ft
)

El
ev

. T
op

 
of

 R
us

tle
r 

An
hy

dr
ite

 
(ft

)

So
ur

ce
 o

f D
at

a 
   

   
   

   
   

   
   

C
om

m
en

ts

C
 0

35
28

 P
O

D
1

St
oc

k
3/

12
/2

01
2

X
M

AR
K 

M
C

C
LO

Y 
(M

&M
 R

AN
C

H
)

Sh
al

lo
w

24
.3

2.
15

.2
11

62
59

48
35

66
09

9
35

94
54

1
13

3
34

61
Q

al
-T

r
13

3-
15

2
75

35
19

O
SE

 W
el

l R
ec

or
d

C
 0

23
08

St
oc

k
6/

30
/1

92
0

M
C

C
LO

Y
Sh

al
lo

w
24

.3
3.

10
.1

31
63

49
53

35
67

36
4

35
92

40
20

15
To

/Q
al

Sh
om

ak
er

 1
0/

20
14

; O
SE

 P
O

D
 S

um
m

ar
y

C
 0

36
66

 P
O

D
1

10
/2

6/
20

13
X

Ag
av

e 
En

er
gy

 C
o

Sh
al

lo
w

24
.3

3.
13

.4
32

63
91

32
35

65
07

8
35

88
65

0
39

0
31

98
38

Tr
46

0-
60

0
90

34
98

O
SE

 W
el

l R
ec

or
d

C
 0

24
30

C
om

m
12

/3
1/

19
82

PL
AI

N
S 

FE
D

ER
AL

 
LA

N
D

 B
AN

K 
AS

SO
C

Sh
al

lo
w

24
.3

3.
16

.3
33

63
33

77
35

64
73

2
35

73
64

3
41

5
31

58
12

Tr
Sh

om
ak

er
 1

0/
20

14
; O

SE
 P

O
D

 S
um

m
ar

y

C
 0

24
31

C
om

m
12

/3
1/

19
59

PL
AI

N
S 

FE
D

ER
AL

 
LA

N
D

 B
AN

K 
AS

SO
C

Sh
al

lo
w

24
.3

3.
17

.4
44

63
31

75
35

64
72

8
35

73
52

5
41

5
31

58
20

Tr
Sh

om
ak

er
 1

0/
20

14
; O

SE
 P

O
D

 S
um

m
ar

y

C
 0

24
32

C
om

m
12

/3
1/

19
80

M
C

C
LO

Y
Sh

al
lo

w
24

.3
3.

17
.4

44
63

3I
75

35
64

72
8

35
73

64
0

41
5

31
58

45
Tr

Sh
om

ak
er

 1
0/

20
14

; O
SE

 P
O

D
 S

um
m

ar
y

C
 0

36
62

 P
O

D
1

D
om

-S
tk

8/
20

/2
01

3
X

M
AR

K 
M

C
C

LO
Y 

(M
&M

 R
AN

C
H

)
Sh

al
lo

w
24

.3
3.

23
.2

13
63

73
42

35
64

42
8

35
82

55
0

39
3

31
89

10
Tr

25
0-

27
5

30
35

52
O

SE
 W

el
l R

ec
or

d 
+ 

Pu
m

p 
Se

t W
L

C
 0

36
62

 P
O

D
1

EO
G

 R
ES

O
U

R
C

ES
 

IN
C

Sh
al

lo
w

24
.3

3.
23

.2
13

63
73

42
35

64
42

8
35

82
55

0
11

0
34

72
Tr

Sh
om

ak
er

 1
0/

20
14

C
 0

23
09

D
om

-S
tk

6/
30

/1
91

2
PL

AI
N

S 
FE

D
ER

AL
 

LA
N

D
 B

AN
K 

AS
SO

C
Sh

al
lo

w
24

.3
3.

25
.2

22
63

97
05

35
62

96
6

35
18

60
30

40
To

/Q
al

Sh
om

ak
er

 1
0/

20
14

; O
SE

 P
O

D
 S

um
m

ar
y

C
 0

23
10

C
om

m
12

/3
1/

18
90

M
C

C
LO

Y
Sh

al
lo

w
24

.3
3.

33
.2

32
63

44
37

35
60

91
8

34
72

12
0

70
60

To
/Q

al
Sh

om
ak

er
 1

0/
20

14
; O

SE
 P

O
D

 S
um

m
ar

y

C
 0

23
11

D
om

-S
tk

12
/3

1/
18

90
M

C
C

LO
Y

Sh
al

lo
w

24
.3

3.
33

.2
32

63
44

37
35

60
91

8
34

72
12

0
70

60
To

/Q
al

Sh
om

ak
er

 1
0/

20
14

; O
SE

 P
O

D
 S

um
m

ar
y

Pr
eb

as
in

 W
el

l
D

om
-S

tk
Br

in
ni

ns
to

ol
23

.3
3.

28
.3

34
63

35
86

35
71

16
4

36
83

57
5

50
0

31
83

2.
5

Tr
N

M
BM

 G
W

 R
ep

or
t 6

Pr
eb

as
in

 W
el

l
In

du
st

ria
l

19
53

C
on

tin
en

ta
l O

il
23

.3
4.

31
.3

40
64

03
52

35
69

74
5

36
16

67
8

47
Tr

N
M

BM
 G

W
 R

ep
or

t 6
Pr

eb
as

in
 W

el
l

St
oc

k
Fr

an
k 

Ja
m

es
24

.3
2.

10
.3

44
62

59
27

35
66

14
7

35
93

60
31

.1
35

62
6/

3/
55

Q
al

N
M

BM
 G

W
 R

ep
or

t 6
Pr

eb
as

in
 W

el
l

St
oc

k
24

.3
2.

10
.3

44
62

59
27

35
66

14
7

35
93

40
34

.5
35

59
11

/1
8/

77
G

AI
 1

97
8 

(N
M

BM
 G

W
 R

ep
or

t 6
)

Pr
eb

as
in

 W
el

l
D

om
-S

tk
Fr

an
k 

Ja
m

es
24

.3
2.

3.
32

2
62

57
75

35
68

45
4

36
61

55
0

19
8.

3
34

63
10

/1
5/

53
Tr

G
AI

 1
97

8 
(N

M
BM

 G
W

 R
ep

or
t 6

)
Pr

eb
as

in
 W

el
l

St
oc

k
R

ic
ha

rd
 R

itz
24

.3
2.

33
.4

22
62

52
17

35
60

34
9

35
01

36
7

31
3.

4
31

88
2/

18
/5

8
0.

25
 g

pm
Tr

N
ic

ho
ls

on
 C

le
bs

ch
 1

96
1

Pr
eb

as
in

 W
el

l
St

oc
k

24
.3

2.
33

.4
23

62
52

17
35

60
34

9
35

00
33

4.
2

31
4.

09
31

86
11

/8
/7

7
Tr

G
AI

 1
97

8
Pr

eb
as

in
 W

el
l

St
oc

k
C

ar
l J

oh
ns

on
24

.3
3.

10
.1

13
63

49
79

35
67

35
0

35
92

36
24

.6
35

67
11

/2
7/

53
Q

al
G

AI
 1

97
8 

(N
M

BM
 G

W
 R

ep
or

t 6
)

Pr
eb

as
in

 W
el

l
N

ot
 U

se
d

24
.3

3.
23

.3
11

63
66

75
35

63
63

2
35

59
23

2
20

8.
6

33
50

11
/2

7/
53

Tr
G

AI
 1

97
8 

(N
M

BM
 G

W
 R

ep
or

t 6
)

Pr
eb

as
in

 W
el

l
St

oc
k

24
.3

3.
24

.4
44

63
96

98
35

63
11

4
35

19
17

.4
35

02
11

/2
7/

53
To

G
AI

 1
97

8 
(N

M
BM

 G
W

 R
ep

or
t 6

)
Pr

eb
as

in
 W

el
l

D
om

-S
tk

24
.3

3.
33

.2
31

63
44

00
35

60
91

8
34

72
93

.2
33

79
3/

17
/5

4
Q

al
G

AI
 1

97
8

Pr
eb

as
in

 W
el

l
D

om
-S

tk
24

.3
3.

33
.2

33
63

43
83

35
60

83
9

34
72

93
.1

5
33

79
3/

17
/5

4
To

G
AI

 1
97

8
Pr

eb
as

in
 W

el
l

St
oc

k
M

ad
er

a 
R

an
ch

24
.3

4.
35

.1
22

64
68

43
35

61
34

8
34

17
25

8
22

4
31

93
3/

29
/5

5
Tr

N
M

BM
 G

W
 R

ep
or

t 6
Pr

eb
as

in
 W

el
l

St
oc

k
24

.3
4.

4.
11

1
64

29
51

35
69

35
0

35
69

51
.3

35
18

6/
3/

55
To

N
M

BM
 G

W
 R

ep
or

t 6
Pr

eb
as

in
 W

el
l

Ab
d-

St
k

24
.3

4.
4.

11
3

64
29

51
35

69
35

0
35

67
70

51
.8

8
35

15
12

/8
/7

0
To

G
AI

 1
97

8 
(N

M
BM

 G
W

 R
ep

or
t 6

)
Pr

eb
as

in
 W

el
l

O
bs

24
.3

4.
4.

11
4

64
30

43
35

69
35

8
35

67
56

51
.8

6
35

15
11

/1
8/

77
G

AI
 1

97
8

Pr
eb

as
in

 W
el

l
In

du
st

ria
l

24
.3

4.
4.

21
1

64
40

34
35

69
22

6
35

49
63

0
34

2.
56

32
06

12
/8

/7
0

Tr
G

AI
 1

97
8

Pr
eb

as
in

 W
el

l
St

oc
k

24
.3

4.
4.

33
3

64
29

13
35

67
95

9
35

75
78

66
.5

9
35

08
4/

21
/5

5
To

G
AI

 1
97

8 
(N

M
BM

 G
W

 R
ep

or
t 6

)
Pr

eb
as

in
 W

el
l

24
.3

4.
7.

22
2

64
12

43
35

67
91

6
35

98
72

.1
9

35
26

12
/8

/7
0

To
G

AI
 1

97
8

Pr
eb

as
in

 W
el

l
St

oc
k

M
ad

er
a 

R
an

ch
24

.3
5.

30
.3

41
65

00
19

15
61

88
3

33
43

14
0

15
0

31
93

N
M

BM
 G

W
 R

ep
or

t 6
Pr

eb
as

in
 W

el
l

D
om

-S
tk

Pl
ai

ns
 P

ro
d 

C
o

25
.3

3.
20

.4
43

63
30

53
35

53
40

7
34

02
22

5
31

77
11

/2
7/

53
Tr

N
M

BM
 G

W
 R

ep
or

t 6
Pr

eb
as

in
 W

el
l

St
oc

k
N

ic
k 

R
tz

25
.3

3.
31

.2
44

63
17

23
35

51
21

0
34

08
32

0
25

8
31

50
7/

26
/5

4
Tr

N
M

BM
 G

W
 R

ep
or

t 6
Pr

eb
as

in
 W

el
l

St
oc

k
M

ad
er

a 
R

an
ch

25
.3

4.
1.

13
2

64
82

00
35

59
32

6
33

89
30

0+
23

1
31

58
4/

15
/5

3
Tr

N
M

BM
 G

W
 R

ep
or

t 6
Pr

eb
as

in
 W

el
l

N
ot

 U
se

d
25

.3
4.

15
.2

42
64

61
17

35
56

17
8

33
35

16
8

16
4.

9
31

70
7/

23
/5

4
Tr

N
M

BM
 G

W
 R

ep
or

t 6
Pr

eb
as

in
 W

el
l

26
.3

4.
6.

21
3

64
10

02
65

49
97

1
33

21
30

0
14

1.
9

31
79

7/
23

/5
4

Tr
N

M
BM

 G
W

 R
ep

or
t 6

Bo
re

ho
le

 1
G

eo
te

ch
11

/2
5/

20
14

X
24

.3
3.

23
.2

22
63

80
96

35
64

65
6

35
85

15
0

dr
y

11
/2

5/
14

60
35

25
G

or
do

n 
En

vi
ro

nm
en

ta
l 2

01
5

Bo
re

ho
le

 2
G

eo
te

ch
11

/1
8/

20
14

X
24

.3
3.

23
.4

34
63

77
23

35
63

08
1

35
52

20
0

39
35

13
11

/2
5/

14
Q

al
40

35
12

G
or

do
n 

En
vi

ro
nm

en
ta

l 2
01

5
Bo

re
ho

le
 3

G
eo

te
ch

11
/2

5/
20

14
X

24
.3

3.
23

.3
11

63
65

38
35

63
07

1
35

61
17

5
dr

y
11

/2
5/

14
38

35
23

G
or

do
n 

En
vi

ro
nm

en
ta

l 2
01

5
Bo

re
ho

le
 4

G
eo

te
ch

11
/2

5/
20

14
X

24
.3

3.
23

.1
11

63
65

15
35

64
63

3
35

88
20

0
dr

y
11

/2
5/

14
35

35
53

G
or

do
n 

En
vi

ro
nm

en
ta

l 2
01

5
Bo

re
ho

le
 5

G
eo

te
ch

11
/1

7/
20

14
X

24
.3

3.
23

.2
33

63
73

26
35

63
94

9
35

79
16

5
dr

y
11

/1
7/

14
45

35
34

G
or

do
n 

En
vi

ro
nm

en
ta

l 2
01

5

TW
 P

L 
SV

E-
13

En
vi

ro
n

12
/1

5/
19

99
Tr

an
sw

es
te

rn
 P

ip
e

Sh
al

lo
w

24
.3

3.
1.

42
63

92
66

35
68

97
6

36
39

99
90

.4
35

49
12

/1
5/

99
34

36
05

O
SE

 W
el

l R
ec

or
d

TW
 P

L 
M

W
-1

3
En

vi
ro

n
12

/1
4/

19
99

Tr
an

sw
es

te
rn

 P
ip

e
Sh

al
lo

w
24

.3
3.

1.
42

63
92

66
35

68
97

6
36

39
90

83
.4

35
56

12
/1

4/
99

34
36

05
O

SE
 W

el
l R

ec
or

d

Pe
rm

itt
ed

 C
ar

ls
ba

d 
U

nd
er

gr
ou

nd
 B

as
in

 W
at

er
 W

el
ls

Pr
e-

B
as

in
 W

at
er

 W
el

ls
, N

M
B

M
 G

W
 R

ep
or

t 6
, 1

96
1 

an
d 

G
eo

hy
dr

ol
og

y 
As

so
ci

at
es

, 1
97

8

O
W

L 
La

nd
fil

l S
er

vi
ce

s,
 L

LC
 - 

Se
ct

io
n 

23
 S

ite
 B

or
in

gs

Tr
an

sw
es

te
rn

 P
ip

el
in

e 
Fa

ci
lit

y 
En

vi
ro

nm
en

ta
l W

el
ls



O
ct

ob
er

 2
01

6
15

30
84

1

Ta
bl

e 
IV

.2
.1

_O
W

L 
Ar

ea
 W

el
l S

um
m

ar
y.

xls
x/

Ta
bl

e 
1

Pa
ge

 2
 o

f 3

Ta
bl

e 
IV

.2
.1

R
ec

or
ds

 o
f W

el
ls

 a
nd

 B
or

in
gs

Vi
ci

ni
ty

 o
f t

he
 O

W
L 

La
nd

fil
l S

er
vi

ce
s,

 L
LC

 S
ite

SW
 L

ea
 C

ou
nt

y,
 N

M

N
M

O
SE

 F
ile

 N
o.

 o
r 

W
el

l N
am

e

B
or

eh
ol

e,
 

W
el

l I
D

 o
r 

AP
I N

o.
U

SE
D

ril
l D

at
e

Li
th

o 
Lo

g
O

w
ne

r
W

at
er

 
So

ur
ce

Lo
ca

tio
n 

PL
S

To
w

ns
hi

p
So

ut
h 

R
an

ge
 

Ea
st

U
TM

 X
(N

AD
 8

3)
U

TM
 Y

(N
AD

 8
3)

La
nd

 S
ur

f 
El

ev
at

io
n 

(ft
) 

Es
tim

at
ed

 
fr

om
 U

SG
S 

7.
5'

 S
he

et
s 

(N
AD

-2
7)

D
ep

th
 

(ft
)

D
ep

th
 to

 
W

at
er

 
(ft

)

W
L 

El
ev

at
io

n 
(ft

) a
bo

ve
 

M
SL

W
L 

D
at

e 
(o

r 
C

om
pl

et
io

n 
D

at
e)

Fl
ow

 
R

at
e 

 
(g

pm
)

Aq
ui

fe
r

W
at

er
-

B
ea

rin
g 

Zo
ne

D
ep

th
 to

 
To

p 
Tr

 
C

hi
nl

e 
(ft

)

El
ev

 
To

p 
Tr

 
C

hi
nl

e 
(ft

)

D
ep

th
 to

 
To

p 
Sa

nt
a 

R
os

a 
SS

 
(ft

)

El
ev

. 
To

p 
Sa

nt
a 

R
os

a 
SS

 
(ft

)

D
ep

th
 to

 
To

p 
of

 
R

us
tle

r 
An

hy
dr

ite
 

(ft
)

El
ev

. T
op

 
of

 R
us

tle
r 

An
hy

dr
ite

 
(ft

)

So
ur

ce
 o

f D
at

a 
   

   
   

   
   

   
   

C
om

m
en

ts

IC
P-

D
H

R
-0

1
Ea

st
St

oc
k

M
cC

lo
y

24
.3

3.
17

.4
44

63
32

52
35

64
31

8
35

73
54

0
Tr

In
te

ra
 5

/2
01

3
IC

P-
D

H
R

-0
2

To
w

er
St

oc
k

M
cC

lo
y

24
.3

3.
17

.4
44

63
32

19
.4

35
64

69
5

35
73

un
k

In
te

ra
 5

/2
01

3
IC

P-
D

H
R

-0
3

N
or

th
St

oc
k

M
cC

lo
y

24
.3

3.
17

.4
44

63
32

78
.6

35
64

68
5

35
71

un
k

26
.3

In
te

ra
 5

/2
01

3
IC

P-
D

H
R

-0
4

N
or

th
 X

X
St

oc
k

M
cC

lo
y

24
.3

3.
17

.4
44

63
32

78
.6

34
54

67
8

35
71

un
k

In
te

ra
 5

/2
01

3
IC

P-
D

H
R

-0
5

H
ou

se
 W

M
St

oc
k

M
cC

lo
y

24
.3

3.
33

.2
32

63
43

98
.6

35
60

92
0.

9
34

72
18

0
24

.4
In

te
ra

 5
/2

01
3

IC
P-

D
H

R
-0

6
So

ut
h 

XX
St

oc
k

M
cC

lo
y

24
.3

3.
31

.4
33

63
04

09
.4

35
59

82
9.

5
35

09
18

0
3.

6
In

te
ra

 5
/2

01
3

IC
P-

D
H

R
-0

7
U

nk
no

w
n

St
oc

k
M

cC
lo

y
24

.3
4.

32
.1

41
64

19
51

35
60

92
5

34
54

54
0

Tr
In

te
ra

 5
/2

01
3

IC
P-

D
H

R
-0

8
E 

H
ou

se
St

oc
k

M
cC

lo
y

24
.3

3.
33

.2
32

63
44

01
35

60
92

9
34

72
un

k
28

In
te

ra
 5

/2
01

3
IC

P-
D

H
R

-0
9

H
ou

se
D

om
es

tic
M

cC
lo

y
24

.3
3.

33
.2

32
63

44
01

35
60

83
4

34
72

un
k

13
.3

In
te

ra
 5

/2
01

3
IC

P-
D

H
R

-1
0

Ja
m

es
 E

as
t

St
oc

k
M

cC
lo

y
24

.3
2.

12
.1

31
62

85
76

35
67

33
1

36
00

54
0

Tr
In

te
ra

 5
/2

01
3

C
03

56
5 

PO
D

1
IC

P-
08

3
G

eo
te

ch
In

te
rc

on
tin

en
ta

l 
Po

ta
sh

 C
or

p
24

.3
3.

6.
42

63
08

71
35

68
31

6
36

33
O

SE
 W

at
er

s 
D

at
ab

as
e 

PO
D

 S
um

m
ar

y

C
03

56
5 

PO
D

2
IC

P-
08

4
G

eo
te

ch
In

te
rc

on
tin

en
ta

l 
Po

ta
sh

 C
or

p
24

.3
3.

7.
43

63
11

56
35

66
51

5
35

81
O

SE
 W

at
er

s 
D

at
ab

as
e 

PO
D

 S
um

m
ar

y

C
03

56
5 

PO
D

4
IC

P-
08

6
G

eo
te

ch
In

te
rc

on
tin

en
ta

l 
Po

ta
sh

 C
or

p
24

.3
3.

9.
14

63
36

72
35

67
05

7
36

11
O

SE
 W

at
er

s 
D

at
ab

as
e 

PO
D

 S
um

m
ar

y

C
03

56
5 

PO
D

5
IC

P-
08

7
G

eo
te

ch
In

te
rc

on
tin

en
ta

l 
Po

ta
sh

 C
or

p
24

.3
3.

9.
43

63
41

35
35

66
49

6
36

10
O

SE
 W

at
er

s 
D

at
ab

as
e 

PO
D

 S
um

m
ar

y

C
03

56
5 

PO
D

6
IC

P-
08

9
G

eo
te

ch
In

te
rc

on
tin

en
ta

l 
Po

ta
sh

 C
or

p
24

.3
3.

10
.3

3
63

50
22

35
66

37
3

36
17

O
SE

 W
at

er
s 

D
at

ab
as

e 
PO

D
 S

um
m

ar
y

C
03

56
5 

PO
D

7
IC

P-
09

0
G

eo
te

ch
In

te
rc

on
tin

en
ta

l 
Po

ta
sh

 C
or

p
24

.3
3.

6.
22

63
13

61
35

69
25

0
36

50
O

SE
 W

at
er

s 
D

at
ab

as
e 

PO
D

 S
um

m
ar

y

C
 0

35
65

 P
O

D
3

IC
P-

08
5

G
eo

te
ch

10
/2

1/
20

12
X

In
te

rc
on

tin
en

ta
l 

Po
ta

sh
 C

or
p

24
.3

3.
8.

43
3

63
27

63
35

66
54

6
36

01
15

33
dr

y
55

35
46

12
27

23
74

O
SE

 W
el

l R
ec

or
d

C
 0

35
65

 P
O

D
8

IC
P-

09
2

G
eo

te
ch

3/
25

/2
01

3
X

In
te

rc
on

tin
en

ta
l 

Po
ta

sh
 C

or
p

24
.3

3.
15

.1
4

63
54

85
35

65
61

0
36

24
16

65
dr

y
55

35
69

12
84

23
40

O
SE

 W
el

l R
ec

or
d

C
 0

35
65

 P
O

D
9

IC
P-

09
3

G
eo

te
ch

2/
19

/2
01

3
X

In
te

rc
on

tin
en

ta
l 

Po
ta

sh
 C

or
p

24
.3

3.
15

.4
4

63
64

30
35

65
00

5
35

99
15

63
dr

y
55

35
44

12
38

23
61

O
SE

 W
el

l R
ec

or
d

D
ou

bl
e 

M
 R

an
ch

 W
el

ls
 In

cl
ud

ed
 in

 W
at

er
 Q

ua
lit

y 
In

ve
st

ig
at

io
n 

(In
te

ra
, 2

01
3)

In
te

co
nt

in
en

ta
l P

ot
as

h 
O

re
 C

ha
ra

ct
er

iz
at

io
n 

B
or

in
gs



O
ct

ob
er

 2
01

6
15

30
84

1

Ta
bl

e 
IV

.2
.1

_O
W

L 
Ar

ea
 W

el
l S

um
m

ar
y.

xls
x/

Ta
bl

e 
1

Pa
ge

 3
 o

f 3

Ta
bl

e 
IV

.2
.1

R
ec

or
ds

 o
f W

el
ls

 a
nd

 B
or

in
gs

Vi
ci

ni
ty

 o
f t

he
 O

W
L 

La
nd

fil
l S

er
vi

ce
s,

 L
LC

 S
ite

SW
 L

ea
 C

ou
nt

y,
 N

M

N
M

O
SE

 F
ile

 N
o.

 o
r 

W
el

l N
am

e

B
or

eh
ol

e,
 

W
el

l I
D

 o
r 

AP
I N

o.
U

SE
D

ril
l D

at
e

Li
th

o 
Lo

g
O

w
ne

r
W

at
er

 
So

ur
ce

Lo
ca

tio
n 

PL
S

To
w

ns
hi

p
So

ut
h 

R
an

ge
 

Ea
st

U
TM

 X
(N

AD
 8

3)
U

TM
 Y

(N
AD

 8
3)

La
nd

 S
ur

f 
El

ev
at

io
n 

(ft
) 

Es
tim

at
ed

 
fr

om
 U

SG
S 

7.
5'

 S
he

et
s 

(N
AD

-2
7)

D
ep

th
 

(ft
)

D
ep

th
 to

 
W

at
er

 
(ft

)

W
L 

El
ev

at
io

n 
(ft

) a
bo

ve
 

M
SL

W
L 

D
at

e 
(o

r 
C

om
pl

et
io

n 
D

at
e)

Fl
ow

 
R

at
e 

 
(g

pm
)

Aq
ui

fe
r

W
at

er
-

B
ea

rin
g 

Zo
ne

D
ep

th
 to

 
To

p 
Tr

 
C

hi
nl

e 
(ft

)

El
ev

 
To

p 
Tr

 
C

hi
nl

e 
(ft

)

D
ep

th
 to

 
To

p 
Sa

nt
a 

R
os

a 
SS

 
(ft

)

El
ev

. 
To

p 
Sa

nt
a 

R
os

a 
SS

 
(ft

)

D
ep

th
 to

 
To

p 
of

 
R

us
tle

r 
An

hy
dr

ite
 

(ft
)

El
ev

. T
op

 
of

 R
us

tle
r 

An
hy

dr
ite

 
(ft

)

So
ur

ce
 o

f D
at

a 
   

   
   

   
   

   
   

C
om

m
en

ts

C
 0

36
00

 P
O

D
1

BH
-1

6
G

eo
te

ch
1/

7/
20

13
X

In
te

rc
on

tin
en

ta
l 

Po
ta

sh
 C

or
p

Sh
al

lo
w

24
.3

3.
26

.1
22

63
72

75
35

63
02

3
35

53
75

dr
y

37
35

16
Sh

om
ak

er
 1

0/
20

14
; O

SE
 W

el
l R

ec
or

d

C
 0

36
00

 P
O

D
3

BH
-1

9
G

eo
te

ch
1/

16
/2

01
3

X
In

te
rc

on
tin

en
ta

l 
Po

ta
sh

 C
or

p
Sh

al
lo

w
24

.3
3.

26
.2

43
63

77
84

35
62

34
0

35
51

75
dr

y
28

35
23

Sh
om

ak
er

 1
0/

20
14

; O
SE

 W
el

l R
ec

or
d

C
 0

36
00

 P
O

D
4

BH
-2

0
G

eo
te

ch
1/

8/
20

13
X

In
te

rc
on

tin
en

ta
l 

Po
ta

sh
 C

or
p

Sh
al

lo
w

24
.3

3.
26

.1
33

63
66

17
35

62
29

3
35

22
75

dr
y

63
34

59
Sh

om
ak

er
 1

0/
20

14
; O

SE
 W

el
l R

ec
or

d

C
 0

36
00

 P
O

D
6

BH
-2

2
G

eo
te

ch
1/

9/
20

13
X

In
te

rc
on

tin
en

ta
l 

Po
ta

sh
 C

or
p

Sh
al

lo
w

24
.3

3.
26

.4
13

63
73

82
35

62
02

6
35

32
75

dr
y

42
34

90
Sh

om
ak

er
 1

0/
20

14
; O

SE
 W

el
l R

ec
or

d

C
 0

36
00

 P
O

D
5

BH
-2

1
G

eo
te

ch
1/

9/
20

13
X

In
te

rc
on

tin
en

ta
l 

Po
ta

sh
 C

or
p

Sh
al

lo
w

24
.3

3.
26

.4
23

63
78

57
35

62
02

0
35

48
75

dr
y

17
35

31
Sh

om
ak

er
 1

0/
20

14
; O

SE
 W

el
l R

ec
or

d

C
 0

36
00

 P
O

D
2

BH
-1

7
G

eo
te

ch
1/

8/
20

13
X

In
te

rc
on

tin
en

ta
l 

Po
ta

sh
 C

or
p

Sh
al

lo
w

24
.3

3.
25

.1
44

63
88

24
35

62
32

9
35

55
75

dr
y

24
35

31
Sh

om
ak

er
 1

0/
20

14
; O

SE
 W

el
l R

ec
or

d

C
 0

36
00

 P
O

D
2

BH
-1

8
G

eo
te

ch
1/

15
/2

01
3

X
In

te
rc

on
tin

en
ta

l 
Po

ta
sh

 C
or

p
Sh

al
lo

w
24

.3
3.

25
.1

44
63

88
24

35
62

32
9

35
55

75
dr

y
21

35
34

Sh
om

ak
er

 1
0/

20
14

; O
SE

 W
el

l R
ec

or
d

C
 0

36
00

 P
O

D
7

BH
-2

3
G

eo
te

ch
1/

9/
20

13
X

In
te

rc
on

tin
en

ta
l 

Po
ta

sh
 C

or
p

Sh
al

lo
w

24
.3

3.
26

.3
13

63
67

26
35

6I
96

8
35

18
75

dr
y

66
34

52
Sh

om
ak

er
 1

0/
20

14
; O

SE
 W

el
l R

ec
or

d

C
 0

36
01

 P
O

D
2

BH
-9

G
eo

te
ch

1/
7/

20
13

X
In

te
rc

on
tin

en
ta

l 
Po

ta
sh

 C
or

p
Sh

al
lo

w
24

.3
3.

23
.4

23
63

78
46

35
63

58
8

35
75

75
dr

y
23

35
52

Sh
om

ak
er

 1
0/

20
14

; O
SE

 W
el

l R
ec

or
d

C
 0

36
01

 P
O

D
6

BH
-1

3
G

eo
te

ch
1/

5/
20

13
X

In
te

rc
on

tin
en

ta
l 

Po
ta

sh
 C

or
p

Sh
al

lo
w

24
.3

3.
23

.4
41

63
78

33
35

63
33

8
35

70
75

dr
y

24
35

46
Sh

om
ak

er
 1

0/
20

14
; O

SE
 W

el
l R

ec
or

d

C
 0

36
01

 P
O

D
1

BH
-8

G
eo

te
ch

12
/2

1/
20

12
X

In
te

rc
on

tin
en

ta
l 

Po
ta

sh
 C

or
p

Sh
al

lo
w

24
.3

3.
24

.1
13

63
81

24
35

63
93

7
35

82
10

0
dr

y
28

35
54

Sh
om

ak
er

 1
0/

20
14

; O
SE

 W
el

l R
ec

or
d

C
 0

36
01

 P
O

D
5

BH
-1

2
G

eo
te

ch
1/

6/
20

13
X

In
te

rc
on

tin
en

ta
l 

Po
ta

sh
 C

or
p

Sh
al

lo
w

24
.3

3.
23

.4
42

63
79

88
35

63
33

4
35

69
75

dr
y

31
35

38
Sh

om
ak

er
 1

0/
20

14
; O

SE
 W

el
l R

ec
or

d

C
 0

36
01

 P
O

D
3

BH
-1

0
G

eo
te

ch
1/

6/
20

13
X

In
te

rc
on

tin
en

ta
l 

Po
ta

sh
 C

or
p

Sh
al

lo
w

24
.3

3.
24

.3
31

63
81

41
35

63
41

3
35

71
75

dr
y

31
35

40
Sh

om
ak

er
 1

0/
20

14
; O

SE
 W

el
l R

ec
or

d

C
 0

36
01

 P
O

D
7

BH
-1

4
G

eo
te

ch
1/

5/
20

13
X

In
te

rc
on

tin
en

ta
l 

Po
ta

sh
 C

or
p

Sh
al

lo
w

24
.3

3.
23

.4
44

63
79

46
35

63
17

0
35

62
75

dr
y

27
35

35
Sh

om
ak

er
 1

0/
20

14
; O

SE
 W

el
l R

ec
or

d

C
 0

36
01

 P
O

D
 4

BH
-1

1
G

eo
te

ch
1/

4/
20

13
X

In
te

rc
on

tin
en

ta
l 

Po
ta

sh
 C

or
p

Sh
al

lo
w

24
.3

3.
24

.3
33

63
81

36
35

63
22

2
35

66
75

dr
y

35
35

31
Sh

om
ak

er
 1

0/
20

14
; O

SE
 W

el
l R

ec
or

d

C
 0

36
03

BH
-2

4
G

eo
te

ch
1/

1/
20

13
X

In
te

rc
on

tin
en

ta
l 

Po
ta

sh
 C

or
p

Sh
al

lo
w

24
.3

3.
35

63
77

59
35

61
23

7
35

21
75

dr
y

23
34

98
O

SE
 W

el
l R

ec
or

d

C
 0

36
03

BH
-2

5
G

eo
te

ch
1/

11
/2

01
3

X
In

te
rc

on
tin

en
ta

l 
Po

ta
sh

 C
or

p
Sh

al
lo

w
24

.3
3.

35
63

73
38

35
61

18
0

35
14

75
dr

y
26

34
88

O
SE

 W
el

l R
ec

or
d

C
 0

36
03

BH
-2

6
G

eo
te

ch
1/

13
/2

01
3

X
In

te
rc

on
tin

en
ta

l 
Po

ta
sh

 C
or

p
Sh

al
lo

w
24

.3
3.

35
63

68
47

35
61

10
8

35
07

75
dr

y
23

34
84

O
SE

 W
el

l R
ec

or
d

C
 0

36
03

BH
-2

7
G

eo
te

ch
1/

14
/2

01
3

X
In

te
rc

on
tin

en
ta

l 
Po

ta
sh

 C
or

p
Sh

al
lo

w
24

.3
3.

35
63

77
47

35
60

47
5

35
11

75
dr

y
22

34
89

O
SE

 W
el

l R
ec

or
d

C
 0

36
03

BH
-2

8
G

eo
te

ch
1/

13
/2

01
3

X
In

te
rc

on
tin

en
ta

l 
Po

ta
sh

 C
or

p
Sh

al
lo

w
24

.3
3.

35
63

66
96

35
60

78
4

35
01

75
dr

y
31

34
70

O
SE

 W
el

l R
ec

or
d

C
 0

36
03

BH
-2

9
G

eo
te

ch
1/

13
/2

01
3

X
In

te
rc

on
tin

en
ta

l 
Po

ta
sh

 C
or

p
Sh

al
lo

w
24

.3
3.

35
63

67
05

35
60

64
1

35
02

75
dr

y
24

34
78

O
SE

 W
el

l R
ec

or
d

U
SG

S 
32

13
48

10
33

40
40

1
U

SG
S 

Pi
ez

om
et

er
63

49
48

35
66

82
9

36
01

36
22

35
79

Sh
om

ak
er

 1
0/

20
14

To
m

ca
t F

ed
er

al
 8

25
-3

83
67

G
as

1/
1/

20
08

X
R

of
f O

pe
ra

tin
g

23
.3

2.
8.

44
1

62
33

13
35

76
04

3
36

26
88

00
10

47
25

79
N

M
O

C
D

 R
ec

or
d

C
az

a 
R

id
ge

 S
ta

te
 1

25
-2

66
92

O
il

12
/4

/1
98

0
X

BT
A 

O
il 

Pr
od

uc
er

s
23

.3
4.

14
.4

12
64

69
92

35
75

06
9

33
75

12
94

2
13

95
19

80
N

M
O

C
D

 R
ec

or
d

An
te

lo
pe

 R
id

ge
 2

4
25

-2
65

47
SW

D
8/

7/
19

80
X

N
at

om
as

 N
 A

m
er

ic
a

23
.3

4.
24

.3
21

64
82

24
35

73
47

8
33

71
13

90
0

90
5

24
66

N
M

O
C

D
 R

ec
or

d
Be

ll 
La

ke
 2

25
-0

84
89

O
il

11
/2

/1
95

4
X

C
on

tin
en

ta
l O

il 
C

o
23

.3
4.

30
.3

42
64

02
09

35
71

35
2

36
33

13
86

6
12

5
35

08
45

0
31

83
12

55
23

78
N

M
O

C
D

 R
ec

or
d;

 N
M

BM
 G

W
 R

ep
or

t 6
Ap

co
 E

hr
m

an
 1

25
-0

86
74

SW
D

8/
11

/1
95

5
X

Ap
co

 O
il 

C
or

p
23

.3
5.

1.
22

2
65

86
45

35
79

31
6

35
08

37
48

50
34

58
16

20
18

88
N

M
O

C
D

 R
ec

or
d

R
ed

 H
ills

 B
S 

1
25

-2
90

08
O

il
1/

3/
19

96
X

EO
G

 R
es

ou
rc

es
24

.3
3.

24
.4

11
63

91
25

35
63

69
8

35
65

15
60

0
12

50
23

15
N

M
O

C
D

 R
ec

or
d

Br
ad

le
y 

St
at

e 
1

25
-0

82
48

SW
D

12
/2

3/
19

53
X

Fu
lle

rto
n 

O
il 

C
o

25
.3

2.
36

.3
31

62
88

13
35

50
29

9
33

45
49

53
67

2
26

73
N

M
O

C
D

 R
ec

or
d

Ba
ss

 F
ed

er
al

 1
25

-0
83

85
O

il
7/

25
/1

96
2

X
C

ur
tis

 H
an

ka
m

er
25

.3
3.

20
.2

12
63

28
16

35
54

79
5

34
24

50
74

10
10

24
14

N
M

O
C

D
 R

ec
or

d
Pi

tc
hb

le
nd

e 
Fe

d 
2

25
-2

77
53

O
il

10
/6

/1
99

6
X

EO
G

 R
es

ou
rc

es
25

.3
4.

35
.4

12
64

73
53

35
50

93
7

33
06

14
09

1
55

6
93

4
23

72
N

M
O

C
D

 R
ec

or
d

In
te

co
nt

in
en

ta
l P

ot
as

h 
G

eo
te

ch
ni

ca
l B

or
in

gs

U
SG

S 
O

bs
er

va
tio

n 
W

el
l

O
il 

an
d 

G
as

 W
el

ls



October 2016 1530841

Table IV.2.2a--OWL Area Wells WQ.xlsx/Table 2a Page 1 of 1 

Table IV.2.2.a--Organic Water Quality Data
OWL Landfill Services, LLC Site Well
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)

G.W.P.S. 10 750 750 620
PQL (Golder) 1 1 1 2.5 2
PQL ( Intera) 1 1 1 1 1.5

5/13/15 <1 <1 <1 <2.5 <2
Well C-3662 POD 1

8021B (Golder)
8260B (Intera)
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ATTACHMENT IV.2.A

NMOSE WELL LOGS FOR PERMITTED WELLS AND BORINGS



































































































































ATTACHMENT IV.2.B

INTERCONTINENTAL POTASH DRILL STEM TEST DATA



ATTACHMENT IV.2.B
Drill Stem Test Data

ICP Boring 92, C-3665-8

P:\ABQ Projects\2015 Projects\1530841-Gordon Owl E&P Waste Site Lea County\Deliverables\Site Hydrogeology Report\Attachments\Attachment IV.2.B\Attahcment IV.2.B.--ICP BH 92 
DST Tests.xlsx

P B

Interval Top 
(ft bgs)

Interval Bottom (ft 
bgs)

Interval 
Thickness 

(ft)

Lithologic 
Category

Interval-Specific 
Steady-State 
Inflow Rate

(gpm)

Interval-Specific 
Early-Time Inflow 

Rate
(gpm)

40 53 13 Sandstone 0.02 0.04
165 203 38 Sandstone 0.2 0.3
267 303 36 Sandstone 0.3 0.6
318 326 8 Sandstone 0.08 0.1
349 361 12 Sandstone 0.1 0.2
382 411 29 Sandstone 0.3 0.4
458 508 50 Sandstone 27 21
510 644 134 Sandstone 11 112
655 699 44 Sandstone 4.4 45.5
735 771 36 Sandstone 0.4 0.6

1,348 1,366 18 Dolomite 0.001 1.6
1,585 1,611 26 Dolomite 1.4 1.8

Summary of Estimated Steady-State and Early-Time Interval-Specific Inflow Rates (INTERA 2014)



ATTACHMENT IV.2.C

OWL SITE BORING LOGS












