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1.0 INTRODUCTION 
Basin Disposal, Inc. (BDI) is an existing Surface Waste Management Facility (SWMF) providing oil 

field waste liquids (OFWL) disposal services.  The existing Basin Disposal SWMF is subject to 

regulation under the New Mexico Oil and Gas Rules, specially 19.15.36 NMAC, administered by 

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

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

that proposes continued operations of the existing approved waste processing and disposal 

capabilities.  The Facility is designed in compliance with 19.15.36 NMAC, and will be operated in 

compliance with a Surface Waste Management Facility Permit issued by the OCD.  The Facility is 

owned and operated by Basin Disposal Inc. 

 
BDI only accepts liquid waste from the production and exploration of oil fields in northwest New 

Mexico and the surrounding areas.  The existing facility is organized in a pattern that allows for 

specific liquid waste acceptance, treatment, evaporation, or injection of clean liquid. 

 
1.2 Site Location 
BDI is located in unincorporated San Juan County on 27.77 acres entirely within Section 3, Township 

29 North, Range 11 West approximately 3 miles north of the intersection of Highway 550 and 64 

(Figure IV.1.1). Coordinates for the approximate center of the BDI site are Latitude 36°45’19.92” 

and Longitude -107°58’58.73”. The site is situated approximately 4 miles north of the San Juan 

River, and about 4.7 miles south of the Animas River on Crouch Mesa, about 500 feet and 400 feet 

in elevation above these respective river plains. The site occupies the West Fork of Bloomfield 

Canyon, an ephemeral drainage channel that drains south to the San Juan River. The site slopes 

gently to the east and southeast, from a maximum elevation of 5,750 feet to less than 5,700 feet.   
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1.3 Facility Description 
The existing BDI facility is comprised of 27.77 acres and is comprised of the following: 

• 2 existing evaporation ponds (1 pending 
construction) 

• 12 existing receiving tanks (6 pending 
construction) 

• 4 existing oily water receiving tanks 
• 3 existing skimmed oil tanks  
• 3 existing oil heating tanks 
• 3 existing settling tanks 
• 7 existing oil sales tanks (2 pending 

construction) 
• 3 existing filtered water tanks 

• 4 existing bleach tanks 
• 1 existing concrete sludge 

solidification basin 
• 2 existing covered below grade tanks 

(containment sumps) 
• 1 existing UIC Class II injection well for 

disposal of produced water 
• 2 existing separation tanks 
• Various support facilities including an 

office, a maintenance building, roads, 
and a storm water detention basin.  

 
Oil field wastes are delivered to the BDI SWMF from oil and gas exploration and production operations 

in northwestern New Mexico and southwest Colorado. The Site Plan provided as Figure IV.1.2 

identify the locations of the Disposal facilities, evaporation/storage ponds, and all structures. Perimeter 

of the site is surrounded by commercial/industrial businesses on three sides and buffered by a bluff 

on the west side of the Facility. 

 
1.3 Purpose 
This section provides compliance demonstrations for the Siting Criteria for Surface Waste 

Management Facilities specified in the NM Oil and Gas Rules, 19.15.36.13.A-C NMAC.  These 

requirements include depth to groundwater; and proximity of watercourse, floodplains, wetlands, 

mines, residences/institutions, and unstable areas.  The BDI site meets the Siting Requirements 

applicable to a Surface Waste Management Facility (i.e., 19.15.36.13.A-C NMAC).   

 
 
2.0 SITING CRITERIA FOR SURFACE WASTE MANAGEMENT FACILITIES 
In order to re-confirm the suitability of the proposed BDI site for a Surface Waste Management 

Facility, an evaluation with respect to each of the Siting Requirements detailed in 19.15.36.13.A-C 

NMAC was performed and is presented herein. Based upon available information, the proposed 

BDI site satisfies the size restriction and each of the eight siting criteria.  Following is a detailed 

description of the BDI Site’s compliance with the siting criteria.  Each siting criterion is defined, 

applied and discussed individually.  The following sections provide the regulatory citation for each 



Basin Disposal, Inc. 
Application for Permit Renewal 

Volume IV:  Siting and Hydrogeology 
Section 1:  Siting Criteria 

November 2019 (Updated March 2025) 

Parkhill IV.1-3 01165722

criterion in bold, followed by a narrative response.  In most cases, a Figure or study is referenced 

to demonstrate compliance with applicable standard(s). 

2.1 Depth to Groundwater 

No other surface waste management facility shall be located where ground water is less than 
50 feet below the lowest elevation at which the operator will place oil field waste. 
(19.15.36.13.A(5) NMAC) 

The Oil and Gas Rules define ground water as “interstitial water that occurs in saturated earth material 

and is capable of entering a well in sufficient amounts to be used as a water supply” per 

19.15.2.7.G(10) NMAC.  A comprehensive subsurface investigation completed by John Shomaker & 

Associates in 2008 concludes that any shallow groundwater has excessive TDS concentrations; and 

that the first regulated water-bearing zone is more than 100 feet (ft) below the deepest oil field waste 

management units (Volume IV.2). The upper water-bearing zone will be protected from additional 

impacts by Basin Disposal's liner systems, surface water controls, operating procedures, etc. 

2.2 Watercourse, Lakebed, Sinkhole, or Playa Lake 

No surface waste management facility shall be located:  within 200 feet of a watercourse, 
lakebed, sinkhole or playa lake. (19.15.36.13.B(1) NMAC)   

The Oil and Gas Rules specifically define watercourses and playa lakes as follows: 

“Watercourse” means a river, creek, arroyo, canyon, draw or wash or other channel having 
definite banks and bed with visible evidence of the occasional flow of water. 
(19.15.2.7.W(4) NMAC) 

“Playa lake” means a 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. 
(19.15.2.7.P(4) NMAC)   

The Facility is not located within 200 feet of a lakebed, sinkhole or playa lake. An ephemeral (intermittent) 

watercourse does exist immediately south of the facility fence line. Documentation regarding the 

locations of watercourses, lakebeds, sinkholes and playa lakes with respect to the BDI site is provided 

in Figure IV.1.3. The operations, maintenance and inspections programs instituted at BDI provide 

protection of fresh water, public health, and the environment equivalent to the required separation from 

a watercourse, lakebed, sinkhole or playa described in this Part. Existing measures have been proven 

to be effective in preventing runoff from the facility impacting the arroyo. Therefore, BDI is requesting an 

exception to the 200-foot separation requirements for watercourses (19.15.36.13.B(1) NMAC). Figure 

IV.1.3, USGS Quadrangle Map (11 inches x 17 inches), shows surface features on and adjacent to the 

Basin Disposal site, and Figure IV.1.2 provides detailed topographic information for the footprint of the 

facility. The "Karst Terrain Map" (Figure IV.1.9) also shows that the potential for subsidence features 

that might create sinkhole or playa conditions are absent from the region. 
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The map in Figure IV.1.6B shows terrain, wells and drainages and the region within a one mile 

radius of the Facility. No perennial streams or springs are present within one mile of the Basin 

Disposal Facility; however, several ephemeral washes are present. There are no water wells within 

one mile of the Basin Disposal Facility. Locations of groundwater monitoring wells in the vicinity of 

the Basin Disposal Facility are shown in Figure IV.1.6B. 

2.3 Wellhead Protection Area; 100-Year Floodplain 
No surface waste management facility shall be located:  within an existing wellhead protection 
area or 100-year floodplain. (19.15.36.13.B(2) NMAC) 

The Oil and Gas Rules specifically define wellhead protection areas as follows: 
“Wellhead protection area” means the area within 200 horizontal feet of a private, domestic 
fresh water well or spring used by less than five households for domestic or stock watering 
purposes or within 1000 horizontal feet of any other fresh water well or spring. Wellhead 
protection areas does not include areas around water wells drilled after an existing oil or 
gas waste storage, treatment or disposal site was established.  (19.15.2.7.W(8) NMAC) 

In addition, fresh water is defined as follows: 
“Fresh water” to be protected includes the water in lakes and playas (regardless of 
quality, unless the water exceeds 10,000 mg/l TDS and it can be shown that degradation 
of the particular water body will not adversely affect hydrologically connected fresh 
ground water), the surface waters of streams regardless of the water quality within a 
given reach, and underground waters containing 10,000 mg/l or less of TDS except for 
which, after notice and hearing, it is found there is no present or reasonably foreseeable 
beneficial use that contamination of such waters would impair.  (19.15.2.7.F(3) NMAC) 

BDI is not located within an existing wellhead protection area or 100-year floodplain. The Wellhead 

Protection Area Map (Figure IV.1.4A) provides the locations, with 200 ft setbacks, for water supply 

wells in the area based on data provided by the Office of the State Engineers (OSE). Not only are 

there no water supply wells on-site, the nearest Wellhead Protection Area is over 1,100 ft from the 

BDI Facility. The closest municipal water supply well belongs to the city of Bloomfield and is located 

over 3 miles south-southeast of the BDI site. BDI is not located within 1,000 feet of an existing 

spring, the closest of which is located approximately 5 miles north of the site in the city of Aztec 

(Figure IV.1.4B). 

Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM 

FM35045C0740F, August 2010) was reviewed for 100-year floodplain delineations near the facility 

(Figure IV.1.5). A review of these maps, in addition to site inspections, did not indicate watercourses 

or surface features characteristic of a regulated floodplain within or adjacent to the site; or any 
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"waters of the U.S." regulated by ACOE 404. The nearest regulated floodplain is over 1,000 ft from 

the site to the east.  

 
2.4 Wetlands 
No surface waste management facility shall be located:  within, or within 500 feet of, a wetland. 
(19.15.36.13.B(3) NMAC) 
 
The Oil and Gas Rules specifically define wetlands as follows: 

 
“Wetlands” means those areas that are inundated or saturated by surface or ground water 
at a frequency and duration sufficient to support, and under normal circumstances do 
support, a prevalence of vegetation typically adapted for life in saturated soil conditions in 
New Mexico. This definition does not include constructed wetlands used for wastewater 
treatment purposes. (19.15.2.7.W(9) NMAC) 

 
BDI is not located within 500 ft of a wetland. There are no areas meeting the definition of a regulated 

wetland on or adjacent to the BDI property as defined by the National Wetland Inventory Mapping 

Convention. The applicable National Wetlands Inventory Map published by the U.S. Department of 

the Interior is provided as Figure IV.1.6A, which demonstrates that the nearest regulated wetland 

is over 2.5 miles south-southeast of the BDI site.  

 
2.5 Subsurface Mines 
No surface waste management facility shall be located:  within the area overlying a subsurface 
mine. (19.15.36.13.B(4) NMAC) 
 
There are no known records of subsurface mines in the immediate vicinity of the facility location. 

The "Mines, Mills and Quarries in New Mexico" map generated by New Mexico Energy, Minerals, 

and Natural Resources Department confirms the absence of these sites in the vicinity of BDI (Figure 
IV.1.7). The nearest subsurface mine is shown to be over 8 miles from the BDI facility. 

 
2.6 Land Use Setbacks 
No surface waste management facility shall be located:  within 500 feet from the nearest 
permanent residence, school, hospital, institution or church in existence at the time of initial 
application. (19.15.36.13.B(5) NMAC)   
 
BDI is in excess of 500 ft from the nearest permanent residence, school, hospital, institution, or 

church. The examination of land use setbacks for the BDI facility includes a site reconnaissance, 

aerial photo review and evaluation of adjacent San Juan County parcel (zoning) map (Figure 
IV.1.8). The results of this analysis conclude that:  
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• The surrounding land uses are primarily industrial/commercial in nature, highly compatible 
with BDI established and proposed activities.  

• Access to BDI and nearby facilities is adequate and compatible with current traffic patterns.  
• The nearest residential land use is over 1,000 ft directly south of the site; and other protected 

land uses are even more remote.  
• There is no trend for development of residential, institutional, or educational facilities in the 

vicinity of the BDI site.  
 
2.7 Unstable Areas 
No surface waste management facility shall be located:  within an unstable area, unless the 
operator demonstrates that engineering measures have been incorporated into the surface 
waste management facility design to ensure that the surface waste management facility’s 
integrity will not be compromised.  (19.15.36.13.B(6) NMAC) 
 
The Oil and Gas Rules specifically define unstable area as follows: 

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

 
This section addresses regulatory requirements for defining site characteristics related to earth 

stability at the proposed facility.   

 
2.7.1 Karst Potential 

Gordon/PSC performed the following “unstable areas” analysis based on review of potential karst 

(Figure IV.1.9) or other earth stability features within the vicinity of the BDI site. There are no active 

faults known within 200 ft of the site (Figure IV.1.10), and earthquake risk is low (Figure IV.1.11). The 

site topography is characterized by relatively gently sloping surfaces underlain by shale, sandstone, 

and alluvium. No limestone or other carbonate rock is exposed near the property, and no sinkholes 

or slumps have been reported within the region (Ward, 1990). Select textural and hydrologic 

properties of the stratigraphic units encountered in boreholes and in the regional geology are 

described in the Shomaker report. These properties and the inferred geotechnical characteristics of 

the units, together with the low seismic risk, document that foundation conditions are suitable for the 

surface ponds at this site. In summary, the topography of the site, and the nature of the sediments 

beneath the facility, indicate that the site is stable and suitable for the installation of existing and 

proposed waste processing and containment facilities. 
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2.8 Maximum Size 
No surface waste management facility shall exceed 500 acres. (19.15.36.13.C NMAC) 
 
The BDI occupies 27.77 acres, in northwest quarter of Section 3, Township 29 North, Range 11 

West of the New Mexico Principal Meridian. The Site Location Map, included as Figure IV.1.1, 

identifies the limits of the BDI facility; and the detailed Plat Survey Map is provided as Figure 
IV.1.12. The facility's permitted footprint includes 13.18 acres (Tract 2: Remainder Tract) and 14.59 

acres as shown on Figure IV.1.12. 

 
 
3.0 SUMMARY 
In conclusion, the BDI meets and exceeds each of the Part 36 Surface Waste Management Siting 

Criteria; and has operated with no negative environmental consequences at the same site for over 

15 years.  BDI offers a long-term sustainable disposal alternative for growing E&P activities in 

northwest NM.   

 
Due to its unique remote location, BDI does not conflict with any of the regional land uses or cultural 

resources.  Water beneath the site is not produced in useable quantities, and local climatology 

demonstrates that the BDI is ideally located in an arid zone of low precipitation and high 

evapotranspiration. 
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1.0 INTRODUCTION 
Basin Disposal, Inc. (BDI) is an existing Surface Waste Management Facility (SWMF) providing oil 

field waste liquids (OFWL) disposal services.  The existing BDI facility is subject to regulation under 

the New Mexico Oil and Gas Rules, specifically 19.15.36 NMAC, administered by the Oil 

Conservation Division (OCD) of the NM Energy, Minerals, and Natural Resources Department 

(NMEMNRD).  This document is a component of the “Application for Permit Renewal” that proposes 

continued operations of the existing approved waste processing and disposal capabilities.  The 

Facility is designed in compliance with 19.15.36 NMAC, and is operated in compliance with a 

Surface Waste Management Facility Permit issued by the OCD.  The Facility is owned and operated 

by Basin Disposal Inc. 

 
BDI only accepts liquid waste from the production and exploration of oil fields in northwest New 

Mexico and the surrounding areas.  The existing facility is organized in a pattern that allows for 

specific liquid waste acceptance, treatment, evaporation, or injection of clean liquid. 

 
1.1  Site Location 
BDI is located on 27.77 acres entirely within Section 3, Township 29 North, Range 11 West 

approximately 3 miles north of the intersection of Highway 550 and 64 (Figure IV.2.1). Coordinates 

for the approximate center of the BDI site are Latitude 36°45’19.92” and Longitude -107°58’58.73”. 

The site is situated approximately 4 miles north of the San Juan River, and about 4.7 miles south 

of the Animas River on Crouch Mesa, about 500 feet and 400 feet in elevation above these 

respective river plains. The site occupies the West Fork of Bloomfield Canyon, an ephemeral 

drainage channel that drains south to the San Juan River. The site slopes gently to the east and 

southeast, from a maximum elevation of 5,750 feet to less than 5,700 feet.  Detailed site 

characterization documentation is provided in Volume IV.  
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1.2 Facility Description 
The existing BDI facility is comprised of approximately 27.77 acres and is comprised of the following: 

• 2 existing evaporation ponds (1 pending 
construction) 

• 12 existing receiving tanks (6 pending 
construction) 

• 4 existing oily water receiving tanks 
• 3 existing skimmed oil tanks 
• 3 existing oil heating tanks 
• 3 existing settling tanks 
• 7 existing oil sales tanks (2 pending 

construction) 
• 3 existing filtered water tanks 

• 4 existing bleach tanks 
• 1 existing concrete sludge 

solidification basin 
• 2 existing covered below grade tanks 

(containment sumps) 
• 1 existing UIC Class II injection well 

for disposal of produced water 
• 2 existing separation tanks 
• Various support facilities including an 

office, a maintenance building, roads, 
and a storm water detention basin.   

 
Oil field wastes are delivered to the BDI SWMF from oil and gas exploration and production operations 

in northwestern New Mexico and southwest Colorado. The Site Plan provided as Figure II.1.2 identify 

the locations of the Disposal facilities, evaporation/storage ponds, and all structures. Perimeter of the 

site is surrounded by commercial/industrial businesses on three sides and buffered by a bluff on the 

west side of the Facility. 

 
 
2.0 REGIONAL GEOLOGY AND HYDROLOGY 
2.1 Physiographic Setting 
The BDI Site is located on the Aztec quadrangle map within the northwest quarter of Section 3, 

Township 29 North, Range 11 West. The Site lies about 4 miles north of the San Juan River, and 

about 6 miles south of the Animas River on Crouch Mesa, about 500 ft and 400 ft above the 

respective river plains. The Site is situated in the West Fork of Bloomfield Canyon, an ephemeral 

drainage that reports south to the San Juan River; the site slopes gently to the east and southeast, 

from a maximum elevation of 5,750 ft to less than 5,700 ft.  

 
Physiographic drainage features in the vicinity of the BDI site are shown on the photomap in 

Figure IV.2.2.  The site lies on Crouch Mesa, between the San Juan River to the south and the 

Animas River to the north.  The site is situated in the West Fork of Bloomfield Canyon, an 

ephemeral drainage that reports south to the San Juan River; the site slopes gently to the east 

and southeast, from a maximum elevation of 5,750 feet to less than 5,700 feet. 
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2.2 Structural Setting 
The BDI site is located in the San Juan Basin, a large Late Cretaceous to Early Tertiary-aged basin, 

which is depicted on the structural geologic features map in Figure IV.2.3.  The San Juan Basin is 

bound on the north by the Four Corners Platform and the San Juan Uplift to the northwest and 

north, the Nacimiento Uplift to the east, the Zuni Uplift to the south and the Defiance Uplift to the 

west (Stone, et al., 1983, Kelley, 1951).  The San Juan Basin contains a maximum sedimentary 

stratigraphic thickness of about 14,500 feet, as shown on the San Juan Basin Stratigraphic Cross 

Section in Figure IV.2.4.  Approximately 12,000 ft of the sedimentary thickness consists of 

Mesozoic and Tertiary rocks, which are underlain by about 2,500 ft of Paleozoic sedimentary rocks 

(JSAI, 2008 b). 

 
2.3 Surface Geology and Shallow Stratigraphy 
Surface geologic mapping for the Aztec 1o x 2o Quadrangle in San Juan County was compiled by the 

United States Geological Survey (Manley, Scott and Wobus, 1987).  Figure IV.2.5 presents a portion 

of this geologic map showing the BDI Facility and the surrounding area.  Geologic units that are 

exposed in the vicinity include Quaternary Alluvium within incised drainages and Tertiary units, 

including the Bridgetimber Gravel and the Regina and Nacimiento Members of the San Jose Group.  

Upper Triassic and younger stratigraphic units of the San Juan Basin are summarized in the 

stratigraphic nomenclature cross section chart in Figure IV.2.6 (Stone, et al., 1983).  Shallow 

stratigraphic units in the vicinity of the BDI site described by Manley, Scott and Wobus (1987) are 

identified below. 

• Alluvium (Qal, Holocene) – Stream deposited clay, silt, sand and gravel on valley floors, 
thickness up to 10 meters 

• Terrace Gravel (Qg, Pleistocene) – Well sorted gravel on terraces along major drainages.  
Locally includes outwash and pediment gravel, thickness 3-17 meters 

• Bridgetimber Gravel (Tbg, Pliocene) – Bouldery gravel about 383 meters above the 
Animas River, thickness about 7 meters 

• Regina Member, San Jose Group (Tsr, Eocene) – Variegated shale and tan to white 
sandstone  

• Nacimiento Member, San Jose Group ( (Tn, Paleocene) – Grey to olive grey shale; minor 
interbedded sandstone, thickness up to 580 meters. 

• Ojo Alamo Sandstone (Toa, Paleocene) – Brown cross-bedded sandstone, 
conglomeratic, thickness 25-65 meters 
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The BDI site is situated just west of the deepest area of the San Juan Basin.  Geologic units underlying 

the facility dip gently toward the east.  Shallow stratigraphy at the BDI site consists of a thin mantle 

(less than 50 feet) of Quaternary alluvial sand and silt, which is underlain by relatively dense shale 

and sandstone of the Nacimiento Formation.  Based upon New Mexico Oil Conservation Division 

(NMOCD) file data, (NMOCD, 2019) the Ojo Alamo Sandstone was struck at a depth of 665 feet at 

the base of the Nacimiento Formation in API well 30-045-26862, located on the BDI site. 

 
2.4 Sources of Hydrogeologic Data 
Available basic hydrogeologic data from wells near the BDI Facility is summarized in Table IV.2.1. 

Information in Table IV.2.1 includes locations, depths, water levels and producing zones of water 

wells in the vicinity of the BDI site. 

 
2.4.1 Permitted and Pre-basin Water Wells 

Numerous water wells in the region of the BDI site were drilled prior to the administrative declaration 

of the San Juan Underground Water Basin (San Juan Basin) by the New Mexico Office of the State 

Engineer (NMOSE).  Lithologic logs and records of completions are typically not available for “pre-

basin” wells. Prior to the declaration of the San Juan Basin, numerous workers conducted well 

canvassing in the Basin.  Information on more than 3,000 San Juan Basin wells identifying locations, 

depths, water levels, casing diameters, producing horizons, pump types and well yields and water 

quality and other available information was compiled and presented by Stone, et al, (1983).  Review 

of the Stone et al (1983) well data indicates that no pre-basin water wells were located in the vicinity 

of the BDI site. 

 
Water wells drilled after the declaration of the San Juan Basin are permitted by the NMOSE.  Upon 

completion of each well, a Well Record having information on the location, completion details, water 

level and estimated yield is submitted to the NMOSE.  Review of NMOSE on-line files of permitted 

water wells (NMOSE WATERS DATABASE, 2019) indicates that there are no permitted water wells 

near the BDI site.  John Shomaker and Associates (JSAI. 2008b) compiled information on permitted 

and pre-basin water wells and springs in the region of the BDI site to prepare the water well and 

spring location map shown in Figure IV.2.7.  This map identifies several NMOSE WATERS 

DATABASE well locations near the site in Sections 3 and 10, T.29N.R.11.W; however, review of 

current WATERS DATABASE files indicates that the nearest permitted water well in the vicinity of 

the site is well No. SJ-1851, located approximately 1.5 miles southeast of the BDI site.   
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Other NMOSE permitted wells in the vicinity include environmental monitoring wells that were 

installed for corrective actions on oil and gas development and production sites.  Copies of available 

Well Records and other agency documentation for NMOSE permitted wells in the vicinity of the BDI 

site are included in Attachment IV.2.A.  

 
JSAI (2008b) prepared an intermediate hydrogeologic cross section using water well data from 

Stone et al (1983) and oil and gas well data available from the New Mexico Oil Conservation 

Division On-Line Imaging Database (2008), shown in Figure IV.2.8.  This cross section shows 

the upper 3000 feet of the Tertiary and Cretaceous section in the region of the BDI site.  This 

cross section was annotated with potentiometric surface data for the Ojo Alamo Sandstone taken 

from Stone et al (1983). 

 
2.4.2 Area Borings and Monitoring Wells 

Resource and environmental characterization projects have yielded information on subsurface 

stratigraphy and groundwater conditions in the vicinity of the BDI facility.  Locations of nearby wells 

are shown on the well proximity map in Figure IV.2.10.  Projects include: 

• An environmental hydrogeologic site characterization boring and assessment well project 
for a major permit modification  at the Basin Disposal Facility (JSAI, 2008b), 

• Installation of environmental remediation and monitoring well networks at oil and gas sites 
northeast of the BDI site (SJ-4046, 8 wells), southwest of the BDI site (SJ-4237, 7 wells), 
and southeast of the BDI site (SJ-2466, 8 wells), (NMOSE WATERS DATABASE, 2019) 

• Installation of approximately 30 oil and gas exploration and production wells, three water 
storage wells and three saltwater injection wells in the immediate vicinity of the BDI site 
(NMOCD IMAGING DATABASE, 2019) 

 
Copies of available boring logs and related well information obtained from these investigations are 

included in Attachments IV.2.A and IV.2.B. 
 

2.4.3 Basin Disposal Site Soil Boring and Assessment Well Installation 
Basin Disposal Inc. advanced four soil borings (BH-1, H-2, BH-3 and BH-4) on the site in May, 2008 

using hollow-stem auger switchable to air rotary coring drilling methods.  The boring and 

assessment well installation and sampling investigation were performed in accordance with a 

Boring Plan submitted by John Shomaker & Associates Inc. (JSAI, 2008a) and approved by 

NMOCD.  Results of the boring and assessment well study are detailed in a summary report (JSAI, 

2008b).  A copy of this document is included in Attachment IV.2.E. 
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Boreholes BH-2 and BH-3 were drilled to 100 ft below ground level (bgl) to characterize the shallow 

subsurface stratigraphy and to identify shallow water-bearing zones.  Boring and assessment well 

locations are shown on the well proximity map in Figure IV.2.10 

 
The site borings penetrated thin accumulations (12 feet to 42 feet) of sandy-silty Quaternary 

alluvium atop laterally extensive interbedded shale and sandstone of the Tertiary Nacimiento 

Formation.  Thin and laterally discontinuous fluid saturations were identified in basal alluvium or in 

the uppermost weathered portion of the Nacimiento Formation in boreholes BH-1 and BH-4.  These 

two borings were completed with 2-inch PVC monitoring well casing, 10-foot screens, annular gravel 

packs and seals, and were designated Assessment Wells 1 and 2 (BH-1/AW-1 and BH-4/AW2).  

Since BH-4 was drilled within a few feet of BH-2, no lithologic log was presented for BH-4 (which 

was completed as AW-2).  Lithologic descriptions and soil saturation notations were taken from the 

log for BH-2 and appended to well completion details for AW-2.  Water levels in the completed wells 

were measured on 5/29/08 and found to be 42.22 ft below grade (AW-1) and 29.25 ft below grade 

(AW-2).  Summary data from the BDI site boring and well installations is included in Table IV.2.1.  

Copies of the lithologic logs and well completion diagrams for the BDI site borings and wells are 

included in Attachment IV.2.B. 

 
Thin, spotty saturations were detected immediately above or near the top of the Nacimiento 

Formation sediments in Borings BH-1 and BH-2.  No saturations were noted more than a few feet 

below the lower alluvium-Nacimiento contact in these borings.  Borings BH-2 and BH-3 were 

advanced to depths of 100 feet.  Moist zones were detected at depths ranging from 30 to 60 feet 

below the base of the alluvium in Boring 3.  The JSAI (2008b) report concluded that the thin and 

laterally discontinuous saturations observed near the upper surface of the Nacimiento Formation 

were perched water zones. 

 
2.4.4 Groundwater Sampling and Analyses 

Groundwater samples were collected from wells AW-1 and AW-2 on May 27-29, 2008 (JSAI 2008b).  

The samples from well AW-1 were analyzed for major ions, toxic metals, total petroleum 

hydrocarbons and volatile organic compounds; the samples from well AW-2 were analyzed for toxic 

metals.  Well AW-2 was sampled on October 30, 2008 (JSAI 2008c) and the samples were analyzed 

for major ions and toxic metals.  Results were transmitted in a Technical Memo dated 11/19/08; a 

copy of the memo is included in Attachment IV.2.F.  
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Summary analytical results are presented in Table IV.2.2.  Results of lab analyses indicate that the 

shallow perched water penetrated by wells AW-1 and AW-2 is brackish to saline.  Total Dissolved 

Solids (TDS) in the samples ranged from 24,000 milligrams per liter (mg/L) to 38,000 mg/L).  No 

hydrocarbons were detected in the water sample taken from AW-1.  

 
An aqueous sample was collected from the Basin Disposal Facility clarification pond on August 4, 

2006 and analyzed for primary ions and selected metals. Results of these analyses were compared 

with results of later tests of samples collected from site assessment wells AW-1 and AW-2 (JSAI 

2008d) and transmitted in a letter report dated 5/29/09 (JSAI 2008d). The letter report concluded 

that the waters from the site assessment wells and the pond were dissimilar.  A copy of the letter 

report is included in Attachment IV.2.G. 
 
Shallow perched water at the site exceeds New Mexico Water Quality Control Commission 

standards for chloride, nitrate, sulfate, TDS, lead and selenium.  Based upon the level of 

mineralization (TDS >10,000 mg/L) of the shallow saturations sampled during the investigation, 

groundwater at the site does not classify as “fresh” as defined by New Mexico Oil and Gas Rules 

19.15.2.7.F(3).  JSAI (2008b) concluded that the shallow water is also not protectable under New 

Mexico Water Quality Control Commission regulations 20.6.2.3101.A NMAC. 

 
2.5 Water-Bearing Geologic Units 
Water-bearing geologic units in the vicinity of the BDI site include Quaternary alluvial valley fill and 

terrace deposits, sandstone beds within the Tertiary Nacimiento Formation and the Tertiary Ojo 

Alamo Sandstone. 

 
Small quantities of moderately mineralized water are locally present in the shallow alluvium and 

Nacimiento Formation in the region; however, no water wells near the BDI Facility are known to tap 

these units.  Thin, laterally discontinuous, and often ephemeral saturations are locally present in the 

basal alluvium overlying the denser and less permeable bedrock units, particularly in and around 

drainages, 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. 

 
The Ojo Alamo Sandstone Aquifer (Tertiary, Paleocene) is laterally extensive in the northeastern 

portion of the San Juan Basin and yields modest to moderate quantities of good to fair quality 
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groundwater to wells south and west of the Basin Disposal SWMF.  Kilmer and Kelly (1992) 

described the geometry and water-bearing characteristics of the Ojo Alamo Sandstone.  The 

thickness of the Ojo Alamo Sandstone ranges from 72 feet to 313 feet and it is widely tapped for 

domestic and stock water supply near its outcrop south of U.S Highway 550 (Stone, et al., 1983).  

The depth to the Ojo Alamo Sandstone, as well as the salinity of its water increases to the north 

and east and few wells tap the Ojo Alamo Sandstone north and east of U.S. Highway 550.  Stone, 

(et al., 1983) prepared a map projection of the electrical conductance of water within the Ojo Alamo 

Sandstone, which indicates that the conductance in the vicinity of the Basin Disposal Site is on the 

order of 5,000 micromhos.  This is roughly equivalent to a TDS concentration of 3,200 mg/L. 

 
The Ojo Alamo Sandstone is artesian throughout much of the northeastern San Juan Basin.  Stone 

et al (1983) prepared regional map projections of configuration of the top of the Ojo Alamo and its 

potentiometric surface.  The top of the Ojo Alamo Sandstone near the BDI Facility was projected to 

be 470 feet below grade (5,000 ft above MSL) and the potentiometric surface was projected to be 

about 5400 ft above MSL, or approximately 314 feet below land surface.  The geometry of the Ojo 

Alamo Sandstone and its potentiometric surface in the vicinity of the BDI site are depicted on the 

intermediate hydrogeologic cross section in Figure IV.2.8 (JSAI 2008b).  

 
 
3.0 SITE SPECIFIC GEOLOGY AND HYDROGEOLOGY 
3.1 Site Investigation, Data Compilation and Interpretation 
A site investigation consisting of soil boring, well installation, groundwater sampling and analysis 

was performed at the BDI Facility in 2008.  The site borings penetrated shallow stratigraphic units 

and hydrogeologic conditions consistent with those depicted in published works and indicated by 

unpublished agency file data on wells in the vicinity. 

 
The site borings penetrated 18-42 feet of unconsolidated alluvial sands and silts and up to 88 feet 

of interbedded siltstone and sandstone in the underlying Nacimiento Formation.  The alluvium 

thickens toward the southeast at the Facility and the upper surface of the Nacimiento Formation 

slopes southeasterly.  Thin, perched, laterally discontinuous saturations of mineralized groundwater 

were detected in the basal alluvium in well AW-1 and in the upper few feet of the Nacimiento 

Formation in well AW-2.  Boring BH-3 was advanced through the alluvium and 88 feet into the 

Nacimiento Formation, detecting no water. 
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Laboratory analyses of water samples collected from wells AW-1 and AW-2 indicated that the water 

is brackish to saline, having TDS concentrations ranging from 29,000 mg/L to 38,000 mg/L.  

Comparison of shallow groundwater sample water quality with water from the BDI facility 

clarification pond indicates that the waters are chemically dissimilar (JSAI 2008b). 

 
3.2 Facility Geotechnical Evaluation 
During the 2008 site boring investigation, shallow alluvial soil samples were collected from boring BH-

1 (AW-1) and analyzed for plasticity, density, moisture content, pore volume and hydraulic 

conductance.  Analytical results are summarized in Table IV.2.3; a copy of the soil laboratory report 

is included in Attachment IV.2.C.  Laboratory tests indicate that shallow alluvial soils at the site are 

porous non-plastic sand-silt mixtures with moderate hydraulic conductance averaging 2.815 x 10-3 

centimeters per second. 

 
The site geotechnical boring and testing data indicates that an abrupt change in lithology and water-

bearing properties occurs at the interface between the shallow unconsolidated and coarser-grained 

alluvium and the indurated siltstone and sandstone of the Nacimiento Formation below.  Prior to 

deposition of the alluvium, the Nacimiento Formation was exposed and incised by erosion.  The 

alluvium was then deposited on top of the Nacimiento Formation, forming an erosional unconformity 

and a significant impediment to vertical movement of water through the vadose zone and an 

important hydrogeologic feature at the Facility.  Thin and laterally discontinuous groundwater 

saturations are perched upon or slightly below the alluvium and Nacimiento Formation contact. 

 
3.3 Facility Geology 
The Basin Disposal SWMF borings, as well as those drilled at nearby sites confirm that site 

conditions are consistent with understanding of shallow stratigraphy and hydrogeology in the area 

based upon information published by Stone et al (1983), Manley, Scott and Wobus (1987) and 

others. Table IV.2.1 provides summary information on Basin Disposal SWMF borings, and vicinity 

water wells, groundwater monitoring wells and mineral exploration wells. Figure IV.2.5 is a map 

showing surface exposures of geologic units in the area.  The BDI site borings and groundwater 

assessment wells penetrated various thicknesses of 10-42 feet of alluvium and up to 88 feet of 

indurated siltstone and sandstone in the underlying Nacimiento Formation. 
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3.4 Facility Hydrogeology 
Shallow saturations are present in thin and laterally discontinuous basal alluvium atop the 

Nacimiento Formation and in uppermost few feet of the Nacimiento Formation at depths ranging 

from 29 feet bgs to 42 feet bgs at the BDI Facility.  No saturation was found below the upper few 

feet of the Nacimiento Formation in site borings, which penetrated up to 88 feet of this horizon.  

Projections of regional well data indicate that confined brackish water is present in the Ojo Alamo 

Sandstone Aquifer, which is present at a depth of 665 feet below ground level at the BDI Facility.  

The following is a summary of the shallow hydrostratigraphy beneath the Basin Disposal site. 

 
3.4.1 Quaternary Alluvium  

A thin mantle of alluvium is present atop Nacimiento Formation beds in the west fork of Bloomfield 

Canyon at the BDI Facility.  The alluvium penetrated by BDI Facility borings consists of silt and sand 

mixtures with caliche and minor gravel.  Alluvium is a significant water-bearing zone adjacent to the 

San Juan and Animas Rivers and locally in major drainages of the San Juan Basin; however, no 

water wells tap the alluvium in the vicinity of the BDI Facility.  Stone et al (1983) cited aquifer test 

results for 10 tests of wells completed in alluvium in the San Juan Basin; specific capacity 

measurements ranged from 0.84 gallons per minute per foot (gpm/ft) to 61.0 gpm/ft and averaged 

11.57 gpm/ft. 

 
3.4.2 Nacimiento Formation 

The Nacimiento Formation is laterally continuous in the region of the BDI Facility and consists of 

approximately 600 feet of interbedded shale and sandstone.  The BDI facility borings penetrated up 

to 88 feet of Nacimiento Formation, which consisted of interbedded grey siltstone and light to dark 

sandstone, with minor coal beds.  Stone et al (1983) cited no tests of wells completed in the 

Nacimiento Formation, but did state that water in the Nacimiento Formation is brackish, having 

average electrical conductance exceeding 2,000 micromhos in the finer grained sections of the unit.  

Excluding a thin saturation of mineralized water found in the upper few feet of the Nacimiento 

Formation by BH-2; the BDI site borings found no water in the Nacimiento Formation. 

 
3.4.3 Ojo Alamo Sandstone 

The Ojo Alamos Sandstone is utilized for domestic and stock water supply along a belt near its 

outcrop south and west of U.S. Highway 550.  Stone et al (1983) identified several water wells 

completed in the Ojo Alamo Sandstone in the region of the BDI Facility.  The nearest of these wells 
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is located approximately 6.75 miles southwest of the BDI Facility.  NMOCD ONLINE IMAGING 

DATABASE (2019) data indicates that the water injection well (API 30-045-26862) on the BDI 

Facility penetrated the top of the Ojo Alamo Sandstone at a depth of 665 feet below land surface.  

The Ojo Alamo Sandstone is artesian; the Stone et al (1983) regional potentiometric surface map 

of the Ojo Alamo Sandstone projected pressure head value at an elevation of 5400 feet above mean 

sea level at the BDI Facility.  The Stone et al (1983) regional map of conductance of water in the 

Ojo Alamo Sandstone projected a value of 5000 micromhos in the vicinity of the BDI Facility. 

 
3.4.4 Groundwater Occurrence and Movement 

Shomaker (JSAI 2008b) prepared a ground-water elevation map in the region of the BDI Facility 

based on a combination of water levels in wells completed in shallow units (alluvium and Nacimiento 

Formation) taken from Stone et al. (1983) and the NMOSE WATERS DATABASE (2008).  This 

map is shown in Figure IV.2.9.  The projected head value at the BDI Facility is less than 5,600 ft 

above mean sea level.  The projected shallow water level at the BDI Facility is approximately 130 

feet below grade and indicated within the Nacimiento Formation.  Figure IV.2.9 indicates that 

shallow hydraulic gradient is toward the south at a slope of about 0.016 ft/ft, or about 85.5 ft per 

mile.  Based upon lithology of the Nacimiento Formation, water bearing properties are assumed to 

be low and groundwater flow velocity is also assumed to be low. 

 
Relationships between terrain, subsurface geology and shallow saturations are summarized in the 

local shallow hydrogeologic cross section presented in Figure IV.2.11.  The line of this cross-section 

is shown on the vicinity well location map in Figure IV.2.10.  Groundwater assessment wells installed 

at Basin Disposal penetrated 12 to 42 feet of dry alluvium and Nacimiento Formation sandstone and 

shale and thin and laterally discontinuous saturations of mineralized water. 

 
 
4.0 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; 
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(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; 

 
19.15.36.13.A(5) NMAC  

Depth to groundwater: no other surface waste management facility shall be located 
where groundwater is less than 50 feet below the lowest elevation of the design depth at 
which the operator will place oil field waste. 

 
4.1 Streams, Springs, Watercourses and Water Wells Within One Mile of the Site 
The map in Figure IV.2.10 shows terrain, wells and drainages and the region within a one mile 

radius of the Facility. No perennial streams or springs are present within one mile of the Basin 

Disposal Facility; however, several ephemeral washes are present. There are no water wells within 

one mile of the Basin Disposal Facility. Locations of groundwater monitoring wells in the vicinity of 

the Basin Disposal Facility are shown in Figure IV.2.10; a summary of vicinity wells is also included 

in Table IV.2.1. 

 
4.2 Laboratory Analyses of Shallow Groundwater Samples 
Groundwater samples were collected from wells AW-1 and AW-2 on May 27, May 29 and October 

30, 2008 (JSAI 2008b).  The samples from well AW-1 and AW-2 were analyzed for major ions, toxic 

metals, total petroleum hydrocarbons and volatile organic compounds.  Summary analytical results 

are presented in Table IV.2.2.  Results of lab analyses indicate that the shallow perched water 

penetrated by wells AW-1 and AW-2 is brackish to saline, with Total Dissolved Solids (TDS) ranging 

from 24,000 milligrams per liter (mg/L) to 38,000 mg/L).  No hydrocarbons were detected in the 

water sample taken from AW-1.  An aqueous sample was collected from the Basin Disposal Facility 

clarification pond on August 4, 2006 and analyzed for primary ions and selected metals. Results of 

these analyses were compared with results of later tests of samples collected from site assessment 

wells AW-1 and AW-2, with the conclusion that the waters from the site assessment wells and the 

pond were dissimilar (JSAI 2008c).   

 
Total dissolved solids of shallow perched water at the site is greater than 10,000 mg/L and not 

classified as fresh groundwater.  The New Mexico Rules governing Oil and Gas surface waste 

management facilities (19.15.36 NMAC) do not specify a numerical limit on the maximum level of 

mineralization of surface and groundwater that is protectable; however, “fresh water” is defined as 

having a TDS concentration of less than 10,000 mg/L in New Mexico Oil and Gas Rules 
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19.15.2.7.F(3).  New Mexico Oil and Gas Rules governing corrective actions at release sites 

(19.15.29.12.E, Table 1, NMAC) limit corrective actions to sites where TDS of underlying 

groundwater has a TDS concentration of 10,000 mg/L.  This is consistent with New Mexico Water 

Quality Control Commission regulations 20.6.2.3101.A NMAC governing protection of water 

resources. 

 
4.3 Depth, Formation Name, Type and Thickness of the Shallowest Fresh Water Aquifer 
The shallowest fresh water aquifer at the Basin Disposal Facility are present in the Ojo Alamo 

Sandstone, which is approximately 655 feet below land surface at the site.  The Ojo Alamo 

Sandstone is estimated to be 123 feet thick and is a sequence of sandstone, conglomeratic 

sandstone and shale (Stone et al, 1983). 

 
4.4 Lithology of Stratigraphic Units Above the Ojo Alamo Sandstone at the Facility 
Stratigraphic units which are above Ojo Alamo Sandstone at the site include the Nacimiento 

Formation and veneers of Quaternary colluvium deposits. Site characterization borings drilled on 

the Basin Disposal site penetrated indurated sandstones and grey organic and coal-bearing 

siltstones in the Nacimiento Formation. 

 
4.5 Geologic Cross-Sections 
Intermediate and shallow local hydrogeologic cross-sections depicting stratigraphy and geometry 

of the Alluvium, the Nacimiento Formation and the Ojo Alamo Sandstone and associated water 

bearing zones and potentiometric surface are depicted in Figures IV.2.8 and IV.2.11. These 

diagrams indicate that the depth to shallow thin and laterally discontinuous saline water saturations 

at the BDI Facility range from about 32 feet to 45 feet below land surface.  Depth to the Ojo Alamo 

Sandstone is 665 feet below land surface at the site.  

 
4.6 Potentiometric Surface of Shallow Saturations 
A regional potentiometric surface map was prepared using water level data from numerous wells 

completed in shallow geologic units in the region of the BDI Facility (JSAI 2008b) and is presented 

in Figure IV.2.9.  This map indicates that regional gradient direction is southerly at a magnitude of 

about 85.5 feet per mile.  Stone et al (1983) prepared a regional potentiometric surface map of the 

Ojo Alamo Sandstone, which is present at a depth of 665 feet at the BDI Facility.  This map indicated 

a northwesterly gradient at a slope of about 26 feet per mile. 
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4.7 Depth to Shallow Fresh Groundwater 
Well logs and water level data from the onsite groundwater assessment wells at the BDI Facility 

indicate that the shallowest saturated zones at the site are present in thin and laterally discontinuous 

perched zones atop the Nacimiento Formation at depths of 30 feet to 42 feet; however, this shallow 

saturation exceeds 10,000 mg/L TDS and is not fresh water.  The Ojo Alamo Sandstone is the 

shallowest potential fresh water bearing zone at the site; depth to the top of the Ojo Alamo 

Sandstone is approximately 665 feet below land surface. 

 
4.8 Vicinity Oil and Gas Wells and Saltwater Injection Wells 
Due to the level of mineralization and discontinuity of the shallow perched saturations that were 

noted in borings on the BDI site, as well as the long history of oil and gas exploration and production 

in the immediate vicinity of the property, it is appropriate to review the locations and histories of oil 

and gas installations in the area.  Locations and American Petroleum Institute (API) designations of 

oil and gas wells and produced water injection wells in the area were determined using the NMOCD 

ONLINE IMAGING DATABASE (2019) and plotted on the map in Figure IV.2.12.  This map 

indicates that several gas wells located close to and upgradient from the BDI Facility were installed 

in the 1950s.  Most of the wells have been produced and decommissioned and no records of gas, 

oil or water production are available.  The nearest of these wells (API 30-045-08791) was drilled in 

1959 and remains in production.  NMOCD records for this well indicate that approximately 4,000 

barrels of co-produced water has been taken from this well since 1992.  It is assumed that much or 

all of the water produced by the oil and gas wells in the area was disposed of in unlined pits at the 

well locations prior to promulgation of the New Mexico Oil and Gas Act, NMSA 1978.  Numerous 

potential sources of fugitive oilfield water are present in the vicinity of the BDI Facility. 

 
 
5.0 CONCLUSIONS 
Assessment wells AW-1 and AW-2 produced ground water with TDS concentrations of 38,000 mg/L 

and 24,000 mg/L, respectively. These are above the TDS concentration of 10,000 mg/L for 

protectable fresh water, per NMAC 19.15.36.8 C. (15) (b), as defined in NMAC 19.15.1.7 F. (3). 

 
The Ojo Alamo Sandstone is regarded as the shallowest fresh water aquifer in the vicinity of the 

BDI Facility.  Depth to the top of the Ojo Alamos Sandstone is approximately 665 feet below land 
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surface.  Water within the Ojo Alamo Sandstone is under confined conditions, with a projected head 

elevation of more than 350 feet above the top of the unit at the BDI Facility. 

 
Based upon data from on-site BDI Facility borings, and groundwater monitoring well installations, 

and area wells, there are no known shallow susceptible fresh water aquifers at the Basin Disposal 

Facility, or in the vicinity.   
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Well or Boring Latitude Longitude Use Owner Completion 
Date

1LS Elev 
(ft)

Water 
Bearing 

(producing)
Zone

Top 
Casing 
Elev (ft)

Depth (ft)

WL (ft) 
Below 

Top 
Casing

WL (ft) 
Below 
Land 

Surface

WL Date WL Elev (ft) 
above MSL Source of Data

Basin Disposal Inc. Site Assessment Wells
AW-1 (BH-1) 36.756119 -107.982000 Monitoring Well Basin Disposl Inc. 5/19/2008 5715.00 Qal 5717.50 45 44.72 42.22 5/29/2008 5672.78 JSAI 2008b
AW-2 (BH-4) 36.755722 -107.984163 Monitoring Well Basin Disposl Inc. 5/19/2008 5719.00 Qal-Tn 5721.90 30 32.50 29.6 5/29/2008 5689.40 JSAI 2008b

Basin Disposal Inc Facility Site Assessment Soil Borings
BH-2 36.755722 -107.984108 Site Boring Basin Disposl Inc. 5/19/2008 5719.0 Qal-Tn not cased 101 dry 30 5689.00 JSAI 2008b
BH-3 36.756312 -107.984508 Site Boring Basin Disposl Inc. 5/22/2008 5727.0 dry not cased 100 dry dry JSAI 2008b

NMOSE Permitted Water Wells
SJ 1851 36.734788 -107.97231 Domestic J. Bosse' 6/20/1984 5583 Qal-Tn - 125 - 48 6/20/1984 5535 NMOSE WATERS DATABASE
SJ 3251 36.762372 -108.01489 Domestic E. Urie 4/11/2003 5846 Qal-Tn - 150 - 77 4/11/2003 - NMOSE WATERS DATABASE

NMOSE Permitted Environmental Wells
SJ 2466 36.733873 -107.95987 Polution Control El Paso CGP Company LLC App.  4/7/1993 5621 shallow - 66 - - - - NMOSE WATERS DATABASE

SJ 2466 S 36.733873 -107.95987 Polution Control El Paso CGP Company LLC App. 4/7/1993 5621 shallow - 65 - - - - NMOSE WATERS DATABASE
SJ 4046 P1 36.763964 107.97639 Monitoring Well ConocoPhillips Company Plugged 2/20/2018 5772 shallow - 41 - 37.1 2/20/2018 5734.9 NMOSE WATERS DATABASE
SJ 4046 P2 36.763561 -107.97630 Monitoring Well ConocoPhillips Company Plugged 2/20/2018 5764 shallow - 41 - 36.0 2/20/2018 5728.0 NMOSE WATERS DATABASE
SJ 4046 P3 36.763566 -107.97644 Monitoring Well ConocoPhillips Company Plugged 2/20/2018 5764 shallow - 46 - 35.4 2/20/2018 5728.6 NMOSE WATERS DATABASE
SJ 4046 P4 36.764169 -107.97612 Monitoring Well ConocoPhillips Company Plugged 2/20/2018 5775 shallow - 53 - 38.6 2/20/2018 5736.4 NMOSE WATERS DATABASE
SJ 4046 P5 36.764276 -107.97582 Monitoring Well ConocoPhillips Company Plugged 2/20/2018 5773 shallow - 48 - 37.6 2/20/2018 5735.4 NMOSE WATERS DATABASE
SJ 4046 P6 36.763962 -107.97647 Monitoring Well ConocoPhillips Company Plugged 2/20/2018 5773 shallow - 58 - 38.7 2/20/2018 5734.3 NMOSE WATERS DATABASE
SJ 4046 P7 36.76317943 -107.97642 Monitoring Well ConocoPhillips Company Plugged 2/20/2018 5764 shallow - 52 - 38.7 2/20/2018 5725.3 NMOSE WATERS DATABASE
SJ 4046 P8 36.764816 -107.97582 Monitoring Well ConocoPhillips Company Plugged 2/20/2018 5782 shallow - 55 - 39.8 2/20/2018 5742.2 NMOSE WATERS DATABASE
SJ 4127 P1 36.732047 -107.96300 Monitoring Well El Paso CGP Company LLC App. 11/19/2014 5604 - - - - - - - NMOSE WATERS DATABASE
SJ 4127 P2 36.728547 -107.96168 Monitoring Well El Paso CGP Company LLC Plug Plan 11/19/2014 5571 Dry 21 Dry - Dry NMOSE WATERS DATABASE
SJ 4127 P3 36.729374 -107.96034 Monitoring Well El Paso CGP Company LLC Plug Plan 11/19/2014 5581 Dry 31 Dry - Dry NMOSE WATERS DATABASE
SJ 4127 P4 36.728201 107.96004 Monitoring Well El Paso CGP Company LLC Plug Plan 11/19/2014 5574 Dry 21 Dry - Dry NMOSE WATERS DATABASE
SJ 4127 P5 36.729033 -107.95917 Monitoring Well El Paso CGP Company LLC App. 11/19/2014 5584 - - - - - - - NMOSE WATERS DATABASE
SJ 4127 P6 36.728054 -107.96160 Monitoring Well El Paso CGP Company LLC App. 11/19/2014 5569 - - - - - - - NMOSE WATERS DATABASE
SJ 4127 P7 36.730715 -107.96078 Monitoring Well El Paso CGP Company LLC App. 11/19/2014 5592 - - - - - - - NMOSE WATERS DATABASE
SJ 4127 P8 36.729210 -107.96075 Monitoring Well El Paso CGP Company LLC App. 11/19/2014 5580 - - - - - - - NMOSE WATERS DATABASE
SJ 4127 P9 36.729942 -107.96068 Monitoring Well El Paso CGP Company LLC App. 11/19/2014 5585 - - - - - - - NMOSE WATERS DATABASE

SJ 4127 P10 36.730017 107.95911 Monitoring Well El Paso CGP Company LLC App. 11/19/2014 5592 - - - - - - - NMOSE WATERS DATABASE
SJ 4127 P11 36.728729 -107.95983 Monitoring Well El Paso CGP Company LLC App. 11/19/2014 5579 - - - - - - - NMOSE WATERS DATABASE

SJ 4237 (7 wells) 36.750750 -107.99268 Polution Control El Paso CGP Company LLC App. 4/19/2018 5785 - - 45 - - - - NMOSE WATERS DATABASE

Basin Disposal, Inc.
Application for Permit Renewal

Volume IV:  Siting and Hydrogeology
Section 2:  Hydrogeology

November 2019 (Updated December 2022)

TABLE IV.2.1 - Summary Data from Borings and Wells Near the Basin Disposal, Inc. Site
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TABLE IV.2.1 - Summary Data from Borings and Wells Near the Basin Disposal, Inc. Site

NMOCD Permitted Oil and Gas Wells
30-045-08834 36.7585449 -107.9824448 Gas - Plugged El Paso CGP Company LLC 5/6/1952 spud date 5739 Kpc 2086 NMOCD on-line file data
30-045-34744 36.756073 -107.9857788 Gas - Active Hillcorp Energy 1/8/2009 spud date 5734 Kpc 2250 NMOCD on-line file data
30-045-08791 36.7568512 -107.9853745 Gas - Active Hillcorp Energy 10/19/1959 spud date 5739 Kd 6783 NMOCD on-line file data
30-045-08855 36.7603683 -107.9858322 Gas - Plugged RH Long 12/08/1958 spud date 5784 Kirtland 1400 NMOCD on-line file data
30-045-08692 36.7519455 -107.9824219 Gas - Plugged El Paso CGP Company LLC 6/7/1953 spud date 5688 Kpc 2025 NMOCD on-line file data
30-045-33462 36.7492409 -107.9857788 Gas - Active Hillcorp Energy 2/10/2006 spud date 5729 Kd 6883 NMOCD on-line file data
30-045-25434 36.762146 -107.9814911 Gas - Active LM Crane 5/1/1980 completion date 5788 Kirtland 1364 NMOCD on-line file data
30-045-08893 36.762146 -107.9817581 Oil - Active LM Crane 2/14/1947 spud date 5730 Kirtland 1348 NMOCD on-line file data
30-045-29356 36.7639885 -107.9831009 Gas - Active Hillcorp Energy 3/29/1996 spud date 5822 Kpc-Kf 2350 NMOCD on-line file data
30-045-60215 36.7645149 -107.982132 Oil - Active LM Crane 3/20/1957 spud date 5809 Ojo Alamo 1326 NMOCD on-line file data
30-045-08928 36.76390 -107.9814148 Gas - Plugged Philips & Spence 2/3/1935 initial APD approva 5797 No depth or formation data NMOCD on-line file data
30-045-08978 36.7657661 -107.9814758 Gas - Plugged Burlington Resources 5/17/1953 spud date 5809 Kf coal 2160 NMOCD on-line file data
30-045-08934 36.763943 -107.9755936 Gas - Plugged ConocoPhillips Company 3/21/1961 spud date 5760 Kd 6770 NMOCD on-line file data
30-045-08902 36.762596 -107.9760971 Gas - Plugged Goodrum 9/1/1937 APD approval 5749 No depth or formation data NMOCD on-line file data
30-045-34431 36.763054 -107.9720535 Gas - Active Hillcorp Energy 4/14/2008 spud date 5764 Kf coal 2274 NMOCD on-line file data
30-045-32210 36.759125 -107.9753418 Gas - Active Southland Royalty 4/28/2004 spud date 5726 Kf coal 2233 NMOCD on-line file data
30-045-20260 36.758511 -107.9732225 Gas - Plugged Thompson E&P 4/16/1968 spud date 5752 Kpc 2147 NMOCD on-line file data
30-045-34116 36.757111 -107.9720917 Gas - Active Epic Energy LLC 2/21/2007 spud date 5756 Kpc 2200 NMOCD on-line file data
30-045-08788 36.756710 -107.9754715 Gas - Plugged El Paso Natural Gas 5/12/1953 spud date 5717 Kpc 2067 NMOCD on-line file data
30-045-08705 36.752281 -107.975250 Gas - Plugged XTO Energy 1/9/1964 spud date 5683 Kd 6608 NMOCD on-line file data
30-045-08705 36.750126 -107.9755173 Gas - Active Southland Royalty 6/3/1953 spud date 5675 Kpc-Kf coal 2034 NMOCD on-line file data
30-045-33459 36.749329 -107.9731216 Gas - Active Hillcorp Energy 3/11/2006 spud date 5673 Kd 6865 NMOCD on-line file data
30-045-08664 36.750675 -107.9921112 Gas - Plugged Burlington Resources 11/18/1961 spud date 5785 Kd 6765 NMOCD on-line file data
30-045-34626 36.749439 -107.9915771 Gas - Active Hillcorp Energy 5/7/2008 spud date 5789 Kf coal 2288 NMOCD on-line file data
30-045-34624 36.758575 -107.9916229 Gas - Active Hillcorp Energy 5/23/2008 spud date 5879 Kpc-Kf coal 2377 NMOCD on-line file data
30-045-32883  36.758660 -107.9917755 Gas - Active Hillcorp Energy 5/8/2005 spud date 5884 Kd 6875 NMOCD on-line file data
30-045-08977  36.765660 -107.993232 Gas - Active Hillcorp Energy 7/5/1964 spud date 5894 Kd 6801 NMOCD on-line file data
30-045-34844 36.764877 -107.9932022 Gas - Active Hillcorp Energy 2/23/2009 spud date 5901 Kpc-Kf coal 2431 NMOCD on-line file data
30-045-26476 36.765682 -107.9907608 Gas - Plugged Burlington Resources 8/2/1985 spud date 5935 Kpc 2394 NMOCD on-line file data

NMOCD Permitted Salt Water Injection Wells
30-045-26862 36.755203 -107.9816818 Water Disposal Basin Disposal Inc. 3/7/1988 spud date 5710 Kmv 3905 3652-3698 Kmv injection zone NMOCD on-line file data
30-045-30922 36.7660522 -107.9743271 Water Disposal - P/A Agua Moss, LLC 3/24/2002 spud date 5789 Kf-Kmv 7875 3762-3830 Kmv injection zone NMOCD on-line file data

30-045-358126 36.7482109 -107.9614105 Water Dsipsosal Hillcorp Energy 9/29/2010 spud date 5692 Kmv 3846 3662-3714 Kmv injection zone NMOCD on-line file data
NMOCD Permitted Water Storage Wells

30-045-08942 36.7642593 -107.9818573 H2O storage - P/A McCoy & Phillips 8/11/1933 APD approval 5725 Qal-Tn 100 Converted to water well NMOCD on-line file data
30-045-08922 36.7639503 -107.9792328 H2O storage - P/A DW Stiles 6/8/1958 spud date 5772 Kirtland 1370 NMOCD on-line file data
30-045-08991 36.7672386 -107.9767761 H2O storage - P/A DW Stiles 8/3/1958 spud date 5792 Kirtland 1355 NMOCD on-line file data

Notes:  1 Land Surface Elevations: OCD wells taken from OCD on line data (NAD 83); NMOSE wells taken from Google Earth terrain model (WGS-84) 
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NMWQCC 
Standard -- 250 1.6 10.0 -- 10.0 -- 600 0.002 1000 0.01 1.0 0.01 -- 0.05 0.05 -- -- 0.05 0.05 -- -- -- -- -- 5.0 750 700 620 -- -- --

Well Designation Sample Date
Basin Disposal, Inc. Assessment Wells

5/27/08 6.3 2300 1.7 11.0 11.0 <1.0 <5.0 18000 <0.00020 38000 <0.20 <0.20 <0.020 480 <0.060 0.098 300 15 <0.5 <0.050 10000
5/29/08 <0.050 <1.0 <5.0  -- <1.0 <1.0 <1.0 <2.0 <2.5 <1.0 <1.0

5/29/08 24000 <0.20 <0.20 <0.020 490 <0.060 <0.050 170 39 0.069 <0.005 7800
10/30/08 9.5 2600 <1.0 <1.0 <1.0 <1.0 <5.0 17000 <0.00020 29000 <0.10 <0.10 <0.010 420 <0.030 <0.025 230 32 <0.25 <0.025 10000 <0.050 <1.0 <5.0 <0.050 <1.0 <1.0 <1.0 <2.0 <2.5 <1.0 <1.0

Basin Disposal, Inc. Evaporation Pond
Pond Sample 8/4/06 7600 <0.1 <1.0 <1.0 5.3 978 1.0 *15721 3.1 347 0.019 129 571 4970

*Pond sample TDS calculated using tested analytes and ion charge balance assumptions

Basin Disposal, Inc.
Application for Permit Renewal

Volume IV:  Siting and Hydrogeology
Section 2:  Hydrogeology

November 2019 (Updated December 2022)

TABLE IV.2.2 - Water Quality Data Summary

Organic Compounds
EPA Method 6010B

Inorganic Compounds;  all units are milligrams per liter (mg/L) 
EPA Method 8021: VOCs8015B: TPH

Basin AW-1

Basin AW-2

300.0



Liquid Limit Plastic 
Limit

Plasticity 
Index

Tests of Borehole Media from Shallow Alluvium

 BH-1/AW-1 5.5-6.0 ft bgl Vinyard & 
Associates, Inc. 7/12/2008 N/A N/A NP 8.3 89.9 2.83 E-03

 BH-1/AW-1 6.5-7.0 ft bgl Vinyard & 
Associates, Inc. 7/12/2008 N/A N/A NP 8.2 89.5 2.80 E-03

Ksat, (cm/sec) 
[Falling Head]

Atterberg Limits
Moisture 

Content %
In Place Dry 

Density (lb/ft3)

Basin Disposal, Inc.
Application for Permit Renewal

Volume IV:  Siting and Hydrogeology
Section 2:  Hydrogeology

November 2019 (Updated December 2022)

TABLE IV.2.3 - Soil Laboratory Analysis Summary

Boring Work Completed 
By Date

Falling Head Permeability Test ASTE D5856-95

Depth of Sample 
Interval (ft)
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ATTACHMENT IV.2.A 
NMOSE WELL RECORDS FOR NEARBY PERMITTED WELLS  



Revised June 1972

STATE ENGINEER OFFICE

WELL RECORD

Section 1. GENERAL INFORMATION

•:

(A) Owner of well Joe OSue Owner’s Well No.
Street or Post Office Address PD Bn’sr il7 -

City and State WI omiFi 7 H,N..M. 4J3

Well was drilled under Permit No. S,T 7 and is located in the:

a

______

‘ ..3E........ / _..E_. of SeLtion 10 Township 29W RanEe 31W NM PM

b. Tract No.___________ of Map No.

_______________

of the

_________________________________________________

c, Lot No.

_________

of Block No.

_________________

of the

________

—

_______________________________________

Subdivision, recorded in

______________________________

County.

d. X

_______________

feet, Y

____________________

feet, N.M. Coordinate System Zone in
Grant.

(B) Drilling Contractor Terry 0 Hood License No. WD 717

Address F1or Vista,N.M.

Drilling Began 6/18/)+ Completed 6/20/Sta Type tools CableTool Size of hole 6 in.

Elevation of land surface or

____________________________________

at well 5.........,5L1.0O ft. Total depth of well 125 ft.

Completed well is shallow artesian. Dep [ii water upon completion of well I5. ft.

Section 2. PRINCIPAL WATER-BE.’;’ ‘rIG STRATA

Depth in Feet Thickness Estimated Yield
From To in Feel Description of Water-F .. tog Formatson (gallons per minute)

105 125 20 Blue Water Bearing Sandstone 10

u’

L’ c.”
-..

Section 3. RECORD OF CASING •,

Diameter Posinds Threads Depth in feet Length ‘.. . .. Perforations
(inches) per foot per fl. Top Bottom (feet)

Type of Shoe
From To

6 17 0 73 73

5 65 125 60
—

105 125

Section 4. RECORD OF MUDDING AND CEMENTING
Depth ‘n Feet Hole Sacks Cubic Feet 1 C

• From To Diameter of Mud of_Cemen etd of Pinment

..

..; on

Section 5. PLUGGING RECORD

Plugging Contractor

Address Depth in feet Cubic Feet
Plugging Method °

Top Bottom of Cement

Date Welt Plugged ‘ -. I
Plugging approved by: 2

,. . ,..,., 3
State Engineer Representative

. 4

the

Date Recesved 6/28/84
FOR USE OF STATE ENGINEER ONLY

Quad FWL

__________

FSL_________

Use Dom LocationNo 29N.11W.1O.440 (SJ) /
V

file No. SJ—1851



Section 6. LOG OF HOLE

Depth in Fect Thickness

From To in Feet - Color and Type of Material Encountered

0 73 Sand & Clay

73 105 32 Blue Sandy Shale

105 125 20 Blue Water Bearing Sandstone

.—

Section 7. REMARKS AND ADDITIONAL INFORMATION

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above

described hole.

-- -s-
Driller

INSTRUCTIONS: This form should be e’ ‘ited in triplicate, preferably typewritten, and mitted to the appropriate district office

of th State Engsneer. All sections, exc - Section 5, shall be answered as completely a. 5CCUr5telY as possible when any well is

drilled, repaired or deepened. When this form is used as a plugging record, only Section 1(a) and Section 5 need be completed.



Resised Jane 19)2

Owner’s Well No.

STATE ENGINEER OFFICE

WELL RECORD

Section 1. GENERAL INFORMATION

(A) Ownerofwefl Elaine Urie

__________

SIred or Vost Ollice Address 300 EGlenn Mar_y DR.

CityandStatc Aztec NM 87410

Well was drilled under l’ermit No. SJ 3251 and is located in the:

a.

_______

¼ __ ¼ F. ¼ of Section 32 Towieship 30N Range
11W N.M.P.M.

b. Tract No.___________ of Map No.

________________

of the

____________________________________________________

c. Lot No.

_________

of Block No. - of the

__________________________________________________

Subdivision, recorded in County.

d. X= feel, Y

_____________________

fret, N.M. Coordinate System Zone in

the

License WD 71 7

Grant.

(B) Drilling Contractor Terry Hood

__________________________

Address Aztec NM

Drilling Itcgaii 4 / 8 / 03 Coiiipte(ed
4/11/03

Type toots

___________________

Size of hole 5

Elevation of land surface or

___________________________________

at well is

______________

ft. Total depth of well tt.

Completed well is L shallow El artesian. Depth to water upon completion of welt ‘_7___ ft.

Section 2. l’RINCIPAL WAFER-FLARING S IRMA

_____________

Estimated YieldOcr lii in Fret 7 hick n ss
Dr Sc rip lion of Wa te rItcar tag formation

ii Feel

6

Front In

I

gatlona per minute)

75 150 75 Sandstone

Section 3. ItECORD OF CASING

Section 4. lfl(flltl) 1)1 MUDIJINf AND (‘l.SIFNl lNf,

Finn
in Feet

— tFltil
tf— Method of $lceu5l

L 1_ H
-________

Scctiori , lL1Jt;t;lN(; RF(Ol{lt
—.:

.

I tuppilig ( olittactirr

Aild,cs —

—.-...— Depth iii I cet . Cubic Feet

._hLZ

aum0tjjjjut

S talc I ugineer Repcssuntatis c

I-OR USI (II SEAII I N(1N1-t P. ONLY

Date Received
— —

v 3
4)rial

._

___________

FWI_

_________

FSL

Vile fe lP! l.uculioii N1PJi1LL



SJioii 6 LOG 0! HOLE

DCPI11IHlSJ llrkkiic Color and 1 ype of Material Litcounicierl
t-rTh fl t

0 14 14 Sand & Boulders

14 - 150 736 Sandstone

Seetio 7. REMARKS AND ADDITiONAL INIORMATION

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record ot the above

dcscribcd hole.

- Driller

INSTRIPCT!ONS: Tins form should be eseciitcd iii !iu.I Lypcwritlcu, ann sshirnitted to the appropriule district oftice
of the State tegincer All secilums. escelul Section 5. shalt be answuied us completely and accurately as possible when any well is
tirilleul repaitut vu IteutieneLl. ttI,e,i tt5 kr,,, i,iisc.l is p iturjui,,i recojul, ‘unIv Sccti,,n tat Lout Suctruru 5 iced Ire ucuiruptetril
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WELL REC()R1) & LOG
OfFI( ‘E OF TI11 S’TATE ENG I N KER

www.ose.state.n III. US

‘1(i l)

F r r
0

-

i51 tMu s
0)

PO[) 8-MW 8 xi 4046

Conoco Phillips Company (918) 553 0889

1 380G Plaza Office Bldg Bartk’svitle OK .94004

l’i;tF I1-s MPTUTFS St 10.DS

1(11 AIii)\ 45 53.52 N ‘A) I R5C’S RiQi’litfD ONI IIOIHtWASICONI)

(IROM(WSj
I o’iao ut. 1071 58 32.86 w Ii.) 1511’ WOSI)

t )CFI [TIN ITIAIINC1 T,11 (RATION TO 51k, Ct At) .r4)’ST ANT’ 05151 ‘N ANOMAI1tIS 1055 5)CTtON 1OANSHi,P, RANGE) WHERE AVAIcAIFLE.

Bloomfield, NM Sec 34, Township 30N, Ranged 11W

I 10) ‘St NT TOUR N 55), (0 11(0,0)1) I 1/ - — 551) 0) ‘TILt DIII) 10PA

WIll 210 Matthew Cain National EWP, Inc.

ItT) I 101,51 TUtI It OR)) 5)00 ENDED 0)11)101 1 051Ff) IF Owl-LI (11) 11(M[ 11011 ulpintI-IF Dt Pill WAtER lIT-i EN) UU\TEREDtFI

//18/2013 7/16/2013 jss’
56’ 30’

S tA I IL WAI FRI 5511 I V t’OMPI lIFT) WI IL fIT I

(IMPITIUD WIll IS C ARIISISO C D1’T 11)11 SI1TIICtW() Of (‘1)00)) 30’

DPI)) lOt, P1111) AIR C Mi I) 51)0)1’,), sri or’

nP.ittloDMIIIIOI) I ROtARY ( it’wois I (ANtI. 11)111. 0111)5 SILt us NSA

GE I H feetbD ] C SoiNo f IS ANt) oR
A (, ( A ‘INC C SiNoW AlIt—

I C)M 7 TO I I)IAM ‘ f ()NNI C I ION 10511)1- DIAM ii Ii’:LNI-SS Si
nO nIe cotlit’ slIm)’. aid

J ( tttc0’ 1 note S’,t.IION , (if Sirtli) I
I t tnch.’s) firi_hes) t Inc lie’

3” 40’ I 8.25’ Sch 40 PVC Riser Threaded 2” .154

40’ 55’ $25’ Sch 40 Sc men lhreaded 2’ — — .15-I — .010

7
C

5.,
“I

C
7

7
55

5-

7.

zz:liz
REP IH (feet Egi

IROM IC)

:r —

35’ 38’

38’ 55’

rw)RC 111)11
DLSf1 ( ItilIlt’) I

8.25

8.25

i 151 ANNI.iI -AR SI Al MA If lOAf AND
GRAVEL PAC k Sift RANGE BY INTERVAl

1ortIantJ Grout Sb fry — —

3/H Bentonite Chips

1 0/2t) Silica Sand

AMC)tlNl ND 11101) (IF
I, ubi 1(111 P1 AC’ I Ml N I

iT - Trerii
1 Tremie

6 frernie

10k 051. IN 11 RN/sI lISP

till NUMBER s’ — () 1j

L.X’A III

POP NUMBER

Vt 10 .5) Wit 1 Pt CC IRE) & 100 (Version 064)8/21112)

1 RN N1(MBI R
— -- —

j J I C)t
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1111 3T1i\1131R --

—

- IPOI)NUMBFR 1IRNNIJMIIIR
—.
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I’S I SlATE I.)
I, t OR ANt) I ‘ePF Cli HAl I RIM. F N(’OIJNIT I[_1i WA’il’R III 11)1 OR

INLI.UDI Vv’MT P-ill AR1N( fAUlT II OR I RAU’IIIRI zosi; lTiAR(N11 WATER—

(att:wh supplenienlal sheets to fully describe all units) (YE’S / NO) 131 ARINU
LI )Nt’S (t’pm)
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N

(-Y ( N

V (‘ N

Y (“ N
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C

C

z

1(1

___ _____ ____________________________
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V
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N
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I
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“
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-
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V
-.
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MISCI- II ANT (OS TNT (IRMA I ION

Well Pod C omploti)n 3’x.I’xl” Conc.roto With 8’ Flush Mount We’ll Voult



.
\VI1LL PLUGGING

P1 i\N C I’ t)PERATI( )N S

Nf >1 L: A VcII lit iini PIr1TI o Operatinas sh’It hc filed with and accepted b the Olfice 1)1 the Stale Engrucer prior

to PI11im’.
051’ atation: Aaou at,od wich SJ4127, bitt

I. F1IJN( FEE.: ‘There is m Thne i - ow 1m not a;oi piled an USE bolt

Ii. cENERL! WELl OWNERShIP:

‘rstinp t )frict’ of the SIatL tic mr P )1 Nunthet ( Well Nwnber) %tr isell to be plwwed: None
— —

Name of s cli oss net: F I Paco Natural C tas C. I i

____________

laiIitig address: I lid 1 1 ouiiaiia Street, Room 9561

_______________________

itv: I loustiti
—

______________________

- State j_e’as Zip code: ]7(Q2

Phone number: i’113 4II 13475

__________

1 - . - Joe Wilc’\ z,kindenuorganeotn

Ill. WELL I)RIl-1,ER lNJORtIA lioN:

Well l)riller contracted ml puiside ‘im t,H1’ SCIVICC’’ Natto)Wil Exploration. Wells, and Pump’ . .

Ne;s Mcoco Well J)rilb-i Lic’n c No.: WD-L’ ft Epiratinn 1)aie. 1(1.11 ‘l

Note’ A iop ‘i the existine Well Recuic or the itch to h’ ptu:eped shotild be attached to this plan.

USE Not,it.ion: Set ALt ii’FitienL .
-

I) OPS Well I tic iti lii’ 1 adtude. -- thee. -— , ruin, see i’

I irititticle, det’, mm, ‘,ec, NA[) 8

2) Reason(s) hir plu&’pirnc itch Morutormg siells div. Abandonments approved 1w New Mexico (lii (onereatior —‘

let

l)ivision• Ins u- niuctital Kurcau (See atiachirnent c,ciitalning monitorin wellG1S locations) -

Was s cli used for any Li p, of trorttOtint pt’oeram’? Ye1 11 yes please use section VII of tlus hit in to detail
is hat hx d r-oi’olotc par ui e tet s ss etc mon itt ted, If the well iva; used to mon itt w Contaminated or poor Cl uaiit
is ate r an tho i L’at ion fri tin the N cv Mexico I’ its it on met it I )e par tn wit rna be required prior to p luggi rig

If I )ocs the is eli tap bra’Lt-h_ saline or otherwise poor ciual tx water’° -- - N II yes, pros ide additional detail,

includinc analytit alt esults and-’m labor atury report! sJ:
-— ,. - - .

‘1 Static siater level:
— -

. tee! below land surtace I teet above land stit Ewe (circle tine)

(U 1)epth of’ the well:
— 21—.i - tet

We! PIn-it,’ PEn
S ersion 1)e, eniher. 2)!!

P.c I of I



i:
• ‘—f •

7) Indd- dis.nkt itt ieeima—s tai: - irahes.
- L .HU:L

(,niatcthtI. Pv’ _________

the sse svJ iCr tnt.. u1 ‘a

an upcu—hI.. t:uttetia terval. s,tate tIre ooen interval:

x - a vclI sere-o Ci oarfus tted pipta tate tie recra-d intervalts: s e acIl2ft

I ft) Whet smn’ilar lot vat li0011dlflL’ the aisiut ca-sine of this sseli i cernent—itrauwd.’

it) Wib the welt built whh sot fi.t.e rine? r it es, is the anrtuIu- wwundiaa the :urf:.ce :asine noOk 4

to otherwi,i:ealeJ? —-
1iL-s,ple,ede’csi1te: —— —

I P II as all pun ipi up eu i pit nt and a ssoc iatd 1 fl Pea ii ICIHOS ed 11 urn the v cli? . NA it t ui - d t s riPe

remamnie Ci tti jil lent 1nd i iitiitiiri to wiflttVC pr-mr to ptum’ing in Section V II of th P I ann.

V. DES( RJPI ION Ot PLANNED WELL PLU(GING:

Note: If th s plan pr-Opt) ses to piup nit artesian wet n a ss ne otlu r than e. tilt Ceinatit p1 out p tar-ed bat ta to top with a tr en tie
1 pe. a detai ted 4 tapt am tie well s op pi apt ad i ra I p1 tipped ci in fin iii atit in si tat I lie attac lied, a, s’ eli a’, arty ad lit to

it-clinical in fbi-mat ion. ul i a’ eta iphs sisal lana, thV are ita a sa; V ti adalittlely des trtw the pi opoCal

Well ii P aPndorted liv outis tint el;wa i-anp a tsrionthaittanite n_rout c luri (tSP Lai)oIi ; fw’atn-r .‘-t

•lPs.u P ot I vp.. I I Port land amen;; 3 — hanton lie w, Ii ft ti% gal Ions oi water rr each I ° - l’entoirin-I ( r. at doil

he emiIac ed 10 tue P’vi’ NCI ecu and casme u in’’ a trenie’ iC 1 1k. entire stiti at e tim ponci t. t - xseil psi

frola ave ca.ine. above-made l’Vt cainitt itt the u ‘ii ssill be jemimsed and the IiPJer titrar-’ tPct tI thie’,eil will 1-a

lithe-I with a Portland ci meat lu” I ha cemcyi plot’ wi1t he finished fit sti seith the eround tuilkue - — - -

2) Will Viell head he Cut -aft heloss land sot hue aft plugguip’? - Yl S
-— - - -

VI. PLuGGING AND SEALING MATERIALS:

Note I he plum mc’ of a c’ elI that taps pour quality t ater may requite the use of a spec in It cement or spec ial t sealant

1) I-or phmt’in’ inter vat, that emplur- cement t’rout, complete arid attach I able A.

P 1-or plue’’ I rn’ intervals that ss ill emplo approved non entent based ealant(5 1. complete and altar-it I able 13.

I heoretie 4 s oltime ol 10111 I equirt d tO pIne tlu elI to I in I so, f IcC US!’ No L SPP it t ot ii i 45 1 Ill i II

4) 1 ype oft entt’nt propi ms&’tt Portland cement Tvp e I/I 1

_____________

- ——

Vi cli Pt tig!’ln! !‘i:in

eTSIHi i)eem1-er _it ii
ti



. .
5 [‘of osed cci tent e-o IlL e% eaii uns of ssstter per d pound CK t I so land ecmnt,

6> Will the -ThitO he’ — t1teh—tnt\eJ iii dcl ;eisii to iic site

X mixed on rote

7) Grout additives requested. and percent by di wei lit rclative to cement: hentonite,,j-5.

in d

— z

ViE AD1)i’IlOMANFORMA.T1ON: list additional inhirntation below, or on separate sheet(s):

tt a hed is ii hit. ontatnnw ill moniwi mo s ii conw Ii in tntoi in mon irid f uN cootdutt ites V cils irc di dul to

di Immo ha ii tv ur r t ible Ness sstil u bern drill d tt . ontinut the envuonment tI mx sti ‘ition I Iii ness ssel 1 n

hcrineperrnitted semtratclv. ..

____________

Viii. SJGN4.’l URI:- --

I. %‘,—
,. _% ,/o , say that I have carethily read the lorepoint Well Pluc’etin Plan of

)pet atit tri<’aml an ttauiuen ts, which are a part hereof; that I am him ii iar with the iii ies’and regulations of the State

Ito net t pitt itrunt to the pin tn of ss ii nid s ill corupk ss ith tin in md thu e ich and ill of the I it ment in tin. \ II

Plut’iritm Plan oft )peratiott s and att,ichtnent:; are true to the best of iiv knowledge at ti he I loP

-- -----

- Simofature of Applicant Date

IX. AC ‘[ION OF ‘[HF STAlE FNtlNFER:

I his Well Plue’einu. Plan of ( )perattoti 1;:

x Approved suIcct to the attached conditions.

________________

Not approved tbr the reasons provided on the attached letter.

\Vitness my hand and offwial seal this 5th da ul N’ouiber 1014

Scott A. Verhines, tate Ettei ricer
/ I

By:
Kiioheiy tirhy, Water Rusourcit Speclal :i St

Water Riyht u bivinioti itistrict V

\5ttt PIunain tt,ii:
Vi iiou t)c cuhee, 20 It

0! 3



I’A1LF A — F or igsrng intervals that employ cement grout. Start ‘ ith deepest

I op of proposed interval
of grout 1)temer1L (ft bgl

Bottom of prf)sed
interval of grout

placeruent (ft hgl)

I heoretical volume of
9OtIt required per inter sal

(eallolls)

Pr op sed ue rue r t eroti
mix eallorts of ssater pet

l th. sack of Portland
cement

Mi \ cii on sm te or I ‘atL lo
mu ixecl and del iw ed

(hoot ai (ditive I
ic itte sted

Additive I percent by dr
s ci ght relative to cemnen

irout additive 2
req rested

Additise 2 percent by dry
sseight relative to cement

\Velt ti mnt Plan
Verrurr t)iernbr, 21)11

Pay 4 ii 4

Lnteral I

interval.

Interval 2 lnteraI 3- most shallow
Note if the well is

mm -arteskn and breal1es
only one aquer,

um only this column

USE Nota lost: See Att achmont



TABLE B — For pluing nterva!e that will enploy appres ed noneernent based sealant(s). Start with deepest

interval.

I up t 1 prpsl inters a I
of sealant plaeenient

(It bl)

Iotioin 01 proposed
sealant ut eront placement

(It hgh

I lio wet lea! volume F
,calai t renited I

lute is a! (eu lo us

Proposed ulonineie
sealant I iiannIcturer and

trade name)

Note: if the sell is
non artesian and breathe

only one aquiter,
use only this en I urn ii

,VeiI P1ut.in Plan
Veraon I)enher. 2’i 11

P’e 5 ol 5

lnter all deepest I 2 Interval 3 most shallos

4.

S

CJ)
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PLUGGING RECORD

eli tui L Plii of Ope’ sh ll h tp tnd s tht t ttt uin ci mr to ltigt,mn 9 23 \ i

I. CENER,U, / WELL OWrERSHlP:

State [neineer Well Number: SJ4046 POD1 (MW—i

well owner: Hik:orp Energy Phone No.:

- .,.. P0 Box 4700
hO 1110 ,uui

Cit: rirl state:

_________

Zip code:

II WELL PLUGGING INFoRMAl_ION:

I) Name of well dullme compan that plugged well: —-..-.-.-.-...-

2) New Mexico Well Driller License No.:

_______

Expiration Date:

Well plugging activities were supervised by the ibllne, ing t cli driller) sOng supervisort s):

Kalvin Padilla

4) Date well plueging began: Date tsell plugging concluded: 22O1 8

) GPS Well Location: [ atitude: 36 dcc. 45 miii, 50.40 sec

[.oneitude: -107 dee. 58 mm. 34.808 sec. W(iS 54

S ) Depth of’ sell con lirmed at in itiat ion of plugging as’ 41.4 g below ground level ( hgl

the Eliowine manner: Water tevel Indicator

7) Static water level measured at initiation of plugeing: 371 Ii bgl

5) Date well plugeing plan of operations was approved b the State Engineer: 2/12/16

0) \\ er ll pIILLIW ictis Iti Loll isknt tb in anpms cci pluccin, p1111 \_S II not pI ISL d5LtlbL

difhrences between the appros ed plugging plan and the well a it was plugged tattach additional pages as needed):

Version Septenter 8. 201)9
ace t ot2



II) [no of l’lto.’.oino .-\ctis ides — label vertical scale ‘ ith depths, and indicate separate pluoging interval; with

horizontal lines as necessar to illustrate material or iuethodolca’, changes. .\ ttach additional pages it itccesar

For each interval plugged, describe within the following columns:

Pltwtun e Volume of 1 heoretical Vol lime Placement

I )enth I aterial 1 sed . lateri il Placed o I’ Borehole (‘asinc J M ethorl Comments
tñ t;”t ( rs’lud, ms , ;r’.cdr :.rIIon (gition pipe teusing perlorued r5t - open

j othet)anilarspakopluaeeJ,cc

Type II Cenient and 5% 65 6.62 Tremmie Casing cut 6” below ground

bentorite surface.

tMULTIPLY fi flFtTAN]
Hic feet a 7 45 = qsIn
[Lubic yards 2O1? — asre

Ill. SlGlURt;

George A. Madrid
, sa hat I am thtniliar sith the rules o the 0111cc of the State

Engineer pertaining to the plugging of wells and that each and all of the statements in this Plugging Record and attachments

are true to the best of my knowledge and belieb

4’t
S anature of \ elI I )ri 11cr I )ate

Vii ‘oon September 8. 2 U
P,re 2 of 2



Stitts

___

PLUGGING RECORT)

N 01 1 — H PIugjng P1 rn of 0p& Owns sh tO In ipp os 0 b thr St tk ngne r pr rot to pgo rg 19 27 4 N 1 t

I. GENERAL / WELL OWNERSHIP:

State Engineer Well Number: POC)1 (MW—2)

v elI ossner:
Hilcorp Energy Phone No 505564—073.3

Mailinr address: PP. Box 4700

Cite: State: Zip code: 8

11. WELL PLUGGING INFORM ATION:

I ) Name of ssell drilling cempan’, that plugted well: OM1

2 Nev ltxico \ elI Driller C icense No.: °‘ I- xpiration Date: 6/30118

3 Well plueoine activities were supervised b the t6llusing well drillerts);rig supervisor(s):
——

Kalvin Padilla

4) Date v.ell plugging began: Date ssell plugoing concluded:

5) GPS Well Location: L atitude: dee. rein, 4860 see
onoitude: -107 dee, 58 rein, 3480 see, WOS S4

6) DLpth ol ssJl unihrmcd at miti item of p1w un m — 40 9
— ft behn wund lcscl (bgl)

be the follos inc manner: Water Level ndicatoc

7) Static ssater level measured at initiation of plunei n: 36C
- It hgl

Date well plucoine plan of operations ssas approsed by the State Engineer. 2/12/2018 -

9) \ ci . ‘sil pluLJio tells itic unsistent ssith in appros ed p1w in p1 in ‘ F S It not plc ise dci ibc
diflërences betsseen the approved plugging plan and the well as it was plugged (attach additional pages as needed):

\‘er’uon Septerntvr 8. 2ti9
l’;ie ) of 2



lOt Lee of Pluagine Actis ities — Label vertical scale with depths. and indicate separate plugging intervals with
honiontal lines as necessars to illustrate material or methodology changes Attach additional pages ifnecessat

For each interval plugged, describe ithin the following columns:

Plutwine Volume of Theoretical \ olume Placement
Depth Material Used \laterial Placed of Borehole’ (‘as Method Comments
tft hgt) e ILIJC in sedsis eallun-:) (atlonsj (eenii pipe. I casing tert’raief lit-a ,

ether) annular Spa also plugged. etc

Type II Cement and 5°, 6 46 654 Tremmie Casing cut 6’ below ground
b€intonite surfdce

fuot T(PLS Arji cit IT.A(U

[iLr

feet x 7 4005 =

cijtii; yd5 x 201 C7 = aHOn5

III SIGNATURE:

I, George A adnd sa that I am Ouniliar with the rules of the Otlice of the State
Lnineer pertaining to the plugging of wells and that each and all of the statements in this Plugging Record and attachments
are true to the best of my kmiass ledge and helieL

-

,L 02-27-2018

.Stonature ot \Vell Driller Date

Version 1nb:r S 1(i)))
2 at 2



51 St.Jte
•:

___

PLUGGING RECORD

. W elf liging Plan of Operations shall be appo4ed b the State Engineer prior to ph in’i\1( j

I. GENERAL / WELL OWNERSHIP:

State Eneincer Well Number: SJ4U46 POD3 fMW-3)

______

Well owner: Hilcorp Energy Phone No.: 505-564-0733

Mailing address: —

(‘it : Ftmmgton — state: NM
- lip code:

II. WELL PLUGGING INFORMATION:

I) Name of well drilling company that plugged well: (LOMATkic

% New Mesico Well Driller license No,: -

- Expiration Date:

3) Well plwwing activities were supervised b the fbllowing well drilleOsirig supervisor) s):
Kalvin Podillo

____________

1 Date tsell plurreing hcean: 2-201 3 Date well pliieeing concluded: 2-O-1$

- - 48.4
5) UPS \\ell Location: latitude: 36 dcc, 45 ruin, sec

Longitude: -107 dee, 58 mi see. tVUS 84
34•97

6) Depth of’ wet I Lon tirmed at initiation o F p1 ugoine a-;:
_:

— H below eround level C bgl
by the tollowinc manner: Witet Level InOicator

7) Static water lesel measured at initiation of plugging: 5-4 ft hgl

8) Date ssel I plugging plan ol operations \va:, approved by the State [neineer: 21218

Were all pltiening activities consistent with an approved plugging plan’.’ YES IF not, please tlecrihc
ditkrences between the approved plugginc plan and the well as it was plugged (attach additional pages as neededg

VCrSIOI1 Sepleinher S 2nD)
i!)C I o 2



tog of Plugging Actis ities — label vertical scale ss tb depths. and indicate separate dugging inter als vit!i

lmtizontal Ii ties as necessar to i lustrate material or nwthodoh my chanses. Attach additional pases if necessary.

for each interval plntged. descube within the following columns:

Pluoging Volume of I henretical \ olume Placement

Dtpth I itt itt l SLd “ tstcnsl P1 icd of Buiehole ( imr ‘ tub d ( onimnts
ill hi1) include ms idditire, ii’,ed I teJbor,) )odlori) (tremle pipe. (isising per rtte.i tir,t opii

other) annular cpar e also pltiruerF. etc

Type II Cement and 5% 720 7,2R ITremmie Casing cut 0” below ground
bentonite I nurlace.

MilL TiP). 1)5 AWO OOTAIN
cubic feet 7 451A = quinn”
cubic yarda 201 97 q.slicns

III. SIGN&TURE:

Georgo A. Madnd sa that I am f.miiliar with the rules of the Office of the State

Enoineer perlainine to the plucmino of sells and that each am] all of the statements in this Pltigeing Record and attachments

are true to the best of m knosvledge and belief.

/1 ñ (1
02-27-2018

Signature of Well I)riller t)ate

Version September 8. 20)))
(‘age 2 of 2



St

___

PLUGGING RECORD

tsOTl-.: A t elI l9uggiu Plan of f)pe ations shall he appnn ed by the Slate Engineer prior to plugging - l92?4 NM t

I. GENtR’L / WELL OWNERSHIP:

state Engineer WeN Nmnber: Sj4046 P()D4 (MW-4)

Well osner: Hluorp Energy Phone No.: 505-564-0733

Mailine address: PD Box 4700

City: State Zip code:

H. WELL PLUGGING INFORMAHON:

I) Name of well drilling company that plugged sel1:

3) New Mexico Well Driller license No.: ._ Expiration Date:

3) Well pluecine actis itics sere supervised h the following tsell dritlerls)rig supervisorts):

_________

Kalvin Padilla

__________

I) Dare ‘eil pIugine heran: :Pz’ Date sseli plugging concluded: %2018 ——

5> (iPS Well I. ocation: I. titd deg.
-—

4_.. mm sec
Loneitude: -107 dcc. 58 mm. 34.20 see. \VGS 84

6) DLpLh ot ssll runhrmLd U iniuatinu ot phLIn — ft bLloS Liound lcst I hr_f>
by the lot lnt inc manner: Water Level Indicator

7) Static water level measured at initiation of pluguina: --
- 38.6 -

- ft hgl

8) Date etI plugging plan of operations was approved h the State Engineer: 212-18

\ ll plur_.in -atms mtms Lonsistent r mth in ippws ed plo ._mn pt in F
_ If not pIe me &s’.rih

dittrc-nces betseen the approved pluggmno plan and the well as it was plueged I attach additional pages as needed):

—

Version SepWmbr 8, 2U
Page of 2



10) LOLt of Plucoiim Activities — [abet vertical scale ssith depths. and indicate separate plugaine intervals with
horizontal lines as necessars to illustrate material or methodoloev clianses. Attach additional pages ifnecessarv.

lor each interval plugged, describe s ithin the following coin most

Pluogin Volume of 1 heorelical Volume Placement
De.pth Material sed Material Placed of Borehole Casing Method Comments

ft bid I include any add it lees used I allons) (callous) t ttem IC pipe, ( s_sang pertorated first. Opetl

other) 5mm 1st spae also plumed , etc I

Typo II Cement and 5% 8 40 Tremmie Casing cut 6’ below ground
bentonite surface.

üiiPLV’ BY AND OBTAN1
cubic feet 7 45 = 9Sflcfln
ttr yards a 11 97 gallons

Ill. SIGN VIURE:

,

George A. Madrid
, sas that I am Inuifiar with the rules of the 1)111cc of the State

Inizitteer pertainint to the plugging of tsells and that each and all of the statements in this Plugging Record and attachments
are true to the best of’ m knowledge and belief.

/ ‘2
// . ,

02-27-2018

Signature ol’ Well Driller Date

Sefteinber S 2i (it

t’soe 2 of



1C St
ir

___ ____

PLUGGING RFCORI)

[ NOTE: Well I uggine Plan n Operatvois %hali he appi Ui ed hi the state ugineet prior to pluing I 0.2.3 1 .f

1.GI %ER-U, I WELL OWNERShIP:

State Engineer Vs elI Number: S]4046 POD 5 (MW5)

Well owner: HikotP EflorOy Phone No.: 505-564-0733

Mailing address:

P0 Box 4700 --—--.-.---. --.---..- —-.--. — -

-..

Cit\: °2_ State. - - - Zip code:

II. WELL PLtJCGIXC 1NFORI k’t ION:

Name of well dtillinu compans that plugged well: (EO
. -

2) Ness Mexico Well Driller License No.: WD-1762 — -

—

Expiration Date: 6/il

3) Well pluceiim aetis itie’ siere supeis ised h\ the tollois ing ivell dnllcn 5) rig supers ior)s): —- —

Kalvin Padilla

1t Date isell plueemg begair Date siell pluoina concluded: 22018

51 GPS Well L ocation: Latitude 36 dett. 4 mm. 5160 sec
I oneitude: -107 dee. 58 mm, 3.300 sec. W.iS 1

o Depth of well con firmed at mit tation of plui no a: __48.0 Ii below ground let el) bgl I.
hs the lot lots inc manner: WOter Level ndieator

3 / .6
7) Static water level mea’ured at initiation of pltigeing: . . Il bgl

8) Date well pluggino plan ul operations stLS approseci b the State F noineer

0) Vi crc all plugging activities consistent is tb an approved plugging plan? — ES If not. please describe
difFerences between the appi oved plugging plan and the well as it was plugged (attach additional pages as needed):

S i siou Siabe 8 2(i))
tSoe I (02



I ti Log of Pitt in Activities — Label vertical scale ith depths. and indicate separate plugging intervals with
haritoittal line as necessar to illustrate material or metl domes changes. Attach additional paces it’ necessar.

For each interval plugged. describe within the following columns:

Pitt ci no Volume o F 1 heoretical V I time Pt acement
Dptli \ taterial Used Material Mt
I 1 OgI ) inIrste COy aUdits c used) (gallons) t i!lon-i trein ic pc. t easing perfdrated ((rat. open

other) annular space also plugged, etc

Type II Cement and 5% 7.60 Tremmie Casing cut 6 below ground
bentonite 7.68 surface.

[iJ2iPt.r

________

s.tit ii aiit]
i’utic feet x 7 4t1P = alions
[gac jssl; x 21)1 Cl sa!Icna

Ill. SlC.V1UkE:

I George A. Madrid
* it I am familiar with the rules of the Ottice o the State

Engineer pettaining to the plu.ging of ssells and that each and all of the statements in this Plugging Record and attachments
are trite to the [jest o t m knoss ledge and belie

1 t) /
1 ‘

/Ar’..} 02-27-2018

Siertature of \cll Driller Date

Version Sepicmher 8 200)
Page 2 of 2



le Stor,
tr’

___

PLUGGING RECORD

o lIZ: - Well Pluagine Plan of peration shall be appro ed bs the State I ngineer prior to plugging 19.27.4 ‘M U

1. GIZMZR.L / tVELL OWNERShIP:

State [ ngineer Well Ntimber. 40P006 (MW-6)

Vs oil owner: Hilcorp Enorgy —. — — fhone No.: 50-5 733

\lading address: PC) Box 4700

City. ._. State. .__ Lip code:

II, t% ELL PLUGGING INFORM TlON:

Name of ssell drilling c’ompan that plugged ssell:
. .. .

2) New Mexico Vsell [Thiler License No.: Expiration [)atc ,30u18

\\ cli plugging aetis itIe were supervised h the ttdlow ing se)I dnile xi rig supervixon 5): ..
. . . --

KaMn Padi))a

• 2-”0-18 9-20-1841 1) it will pltLc in bs in —— — D itt.. t.sill pltLJn conc ludtd =

5) iPS Well I ocatiun: I. atitude 36 clog. - - miii, -- see
oneitude: -107 dee. 58 nun, 35 29 sec. WI.iS 84

6) Depth of well confirmed at initiation o I pluocino as: —. ft below rountt level) bgl I.
its the liii i isv in man ncr: ‘Miter Level Indicator

71 Static water lesel measured at initiation ofplugning: - 38.7 ft hol

8) l)atc well plugging plan of operations was approecl by the State bngineer:

9) Vs crc all plugging activities ConSiStent with an approved plugging pian7 . If not, please describe
dufterenees between the approsed plugging plan and the well as it was plugged (attach additional pages as needed:

Vr ,itii Septtnher 5. 21 {i

Ri I ol 2



It)) Log of Plugging Activities * Label vertical scale with depths, and indicate separate plugging intervals with
horiontal lines as necessar to illustrate material or methodoIog chanpes, \ttach additional pages ii necessary.

For each interval phigged. describe within the folloiing columns:

Plmwin Volume of 1 heoretical Volume Placement
Depth Material Use Material Placed of Borehole’ asing Method iet

Is hgl p net ude airs additis c used) ( lion ( gallons) item ic pipe. teasing peribrated brat. open
— other) annular space also plugged, etc I

Type H Cement and 5% 92t) 9.26 Tremmie Casing cut 6 below ground
hentonite surface.

IMULTIPLY Y AND OBTAIN]
Icube feet a 7 4O5 = gallons
ubc yards 201 07 = qallons

IlL SIGNATURE:

I. George A. Madrid
, say that I am titmiliar with the rules ol the Office of the State

lineineer pertaining to the plugging 0f wells and that each and all of the statements itt tins Plugging Record and attachtnents
are true to the best of my knowledge and belief’.

_____

O2272O18

Signature ol’ Well Driller Date

Version September 8.2(5)9
Passe 2 ol 2



ie Stiij
1

PLUGGING RECORI)

cli Plugging P1 a of Opei ations shall be approsed by the State I ugineer pi ior to plugging l9%7.4 l (

I. GFNU{AL / WE,CJOWNERSIIIP:

State Engineer Well Number. SJO P007 (MW7) ....

‘ eu owner: Hilcorp Energy Phone No.: 5O5564O733

Mailine address: P0 BOX 470t]

cit: FdrnunjtOfl Slate: — Zipcode: ..

II. % EEL PUGGING INFORM,TlON:

1) Name of well drilling company that plugged well: Inc.

2) New Mexico Well Driller License No.: ‘ Expiration Date:

_____

3) \ cli plugging activities were supctvisccl 1w the following well drillerts) ‘rig supers isort s): —

Kalvin Padilla

________

4) Date vvell plugging began: . Date well plugging concluded: 2-20-18

- 47.33
5 GPS \ cli Location Latitude . deg, mm, see

I onoitude: -107 cleg, 58 mm, see, wc;s 84
34•99

6) Depth of well confirmed at initiation of plugging as. J2 2 Ft below ground level (bgl ).
by the tollowin manner: Water L.eveI Indicator

7) Static water level measured at initiation of pluggine: 38.7 ft hgl

8) Date well plugging plan ofoperattons was approved by the State ngineer 212’1 8

<)) Vv etc all plugging activities consistent with an approved plugging plan? YES II not. please describe
diffrence between the approved plugging plan and the well as it was plugged (attach additional paces as needed).

5’ eion Sc’pftaubtt 8 20 5
I ‘t 2



10) Log ofPluguing Activities — Label vertical scale ssbh depths. and indicate separate plugging intervals with
honiontal lines as necessats to illustrate material or methodolmn changes Attach additional pig if necessary

For each inten al plugged, describe within the following columns:

Pluceing Volume of ‘Theoretical Volume Placement
Denth Material Used Material Placed of Borehole’ Cjying Method Comments
11th I) Iii ctudc ins ekIiiise ci cdi ( ilium ) ( illons) )trdmii. pipe ( sIn pLrlor Ocd ii I opcn

other) annular space also pIugcd . etc I

Typo II Cement and 5% 827 8.35 Tremmie Casing cut 6” below ground
bentonite surface.

MULTIPLY DY AND QBIAJN1
cubic test c 7 4NJ5 = gallons

[cubic yards x 2ct197......_,.JEtons

Ill. SIGNATURE:

I George A. Madrid
, say that I am Limiliar with the rules of the Ollice of the State

Engineer pertaining to the pltigging of wells and that each md all of the statements in this Plugging Record and attachments
are true to the best of my knowledge and beliei

/—‘, ‘ 02-272013

Signature of \Vell [)rillcr t)ate

Version September 8 20l19
Page 2 at 2



Watson, Blame, OSE

From: Jeff VaIkerighd corn
Sent: Thursday, Mari:h 29, 2016 1:13 PM
To: Watson, [3laine, OSE
Subject: RE: WCU Plugging Records; SJ3885 POD1POD5 and $J4046 PCJ[)1POD8
Attachments: 201 80329122939419 pdf

a in e,
Please see attached tuflO(tk)fls to bit/long iS Called out in your email below. And, yes, SJ16 MW5 should ho 37.9 feet
rath’r than 375.

Please I’t me know if can be of ttirthor assistance

Jo If



PLUGGING RECoRD

[ NOTE: A Well Pit ging Plai, of Operations shall be approved sheSlaftFngbwer niiertophng_w27.tNMAc9

I GENERAL / WELL OWNERSHIP:

State Fngiiocr Well Nutnbee SJ-4046 POD3 (MW-3)

________________

Well owner: Hikorp Energy

__________________

Phone No,: 5055640733

Mailing address:

____________________

—--—---.

_________

city: .___________ State: NM Zip code:

I I, WELL I’LUGGING INF()RMATLON:

1) Name of well di illinu company that plugged well: .P.LL!i —

2) New Mexico Well I)rillcr License No.: , _.._ Expitation Date: 8/30/18

3) We) I pluegiiw activities wete supervised by the flillowin well dnllci (s)/t ig supet visor(s):
—

Kalvin Padillo

____________

‘it Date well plugging began: -2
...

note well plugeing concluded:

5) tIPS Well I citation: Latitude: 3 dcc, 45 mm, see
Longitude: —107 dee, 58 mm, -54O see, WUS 84

‘i. q 7-
0) Depth of’ well confirmed at nutiaton of piugeing as: it below gt mind level (bgfl,

by the following inannet Watet Level Indicator
. . —.———-———- —

7j Static water level measHred at i nilialion of pluguing: 35.4 Ii bgl

‘,) 1)1 L II plo I ni, phii of opet ihon 1 appi O’ Ld b [1k Si it I n in 1 18

0) Wei e II plot no Wi I tic’ con ‘ac’ nt ith so pp o c I jllu,_c,i n. pl in If not pka e il i il e
cliftereoces between the ‘tppoi’’ed plugging plan and the well as it was plugged (attach additional pages as needed):

Veision: tntuher 8,2009
Page t of2



PLUGGING RECORD

P1tn” Pian of Opeitiou. shnll bt

I. (FNERkI / WELL OWNERSHIP:

State l’nuineer Well Number: $3 4046 PO[)7 fMW-7)

Well owilci: Hiicorp Energy 505-564-0733

MaiHng ackhes: PD 6o, 4700

(ty: Fann)ngton —-

_________________

State: Zip code: 87409

II. WELL PLtJGGING INFORMATION:

I) Name cif well drilling company that plugged well: GTIc’

2) New Mexico Well l)iitler License No.: Expiration I)ate:
—

3) Well plugging activities were supervised by the following well dcii let(s)/rig supervi Its I:
Kelvin Padilia -

4 f)te well pltiging becan: 2018 I)ate veil plucginL: concluded: 22016

5) (1IS \Veil location: latitud dcc, 45 miii, see
I onPituic P? -

- 58 miii --
- see, w;s i

3 ‘1- ‘
6) 1 )tptli of w _ll nui ind it tin ti ti ni of pin etint ‘is f I bJos [IOU iid Ic ‘ el (b cit

by the thllnwing macmci: Wator level Indicator
— — — —

7) Static wate i- level nwasm ed at ml tiat on ci fpl uggi ng: 36 7 t bgl

8) Date s cii plugging plan of opet ations was appi oved by the St:ite Engineer: 2-1 2-

9) Were il I plugoing activities consistetit with an approved plugeing plan? - YES
- It not, please describe

di itci ences between the appmveui p lugging plan and the vel 1 as it was plugged (attach addit iOfiUl pages aS ci ceded):

Va aen 6piinter S 20/)
t’’—IcI2



PLI JGUING RFCC)RD

[ ‘() II A ‘,Jl Pin m Phu ni Opri itions h llht pp’ tdhth t9f lii inutpwit pl’ in IQ74 T cj

I. (1N1RAt / tVEIl. oWNERShIP:

State Fncinecr Well Ntunber: SJ 4046 POt) 8 (MW8)

\VcH uci: Hileorp Energy flue No.: 5640723

Mailing address: 1 L_.__
(‘it Farmintun

________

— NM z & 87499

It. ‘E1 1 P1 UGt1NG_lNFO1r1ATIoN:

I) Name ot scell (trilling company that pluunoed well:

?) New Mexico Well l iticu hecuuse . V/li 1762 -- Date: 8,30/18

3) Well plnggmg activities wele supuu eiccd by the fiullowing well th lleu(s)’i ig supeu visoi):
Kalvin Padilla

____________

1) 1 Site wel pliteging began: Date well pluggitig concluded:

5) tiPS Well I. uucatuoti I aiitude 36de, — . . . .. miii, .. — see
I .ongitule —107 deg, -- 96 — mm, t2.2& see, WI iS 84

6) 1.)epth ut well c ‘uG: itied at inituanon of julugoing as: Li below ground level (bgl),
by the following manuier: — ..

7) Static water level measum ed at initiation of plugging: 3_ IL bgl

St Ott II phi i un p1 in cut opei ituon s i ippio d b th St tel nhun u 2 12 18

Wci ill I tO I I t1 ‘I ti I ties C 0 flSt SV)t t w tb ‘In upp I 05 1 d pl uu c i no plan ? r’ F If not ph asu. dei ihc
dit tin i:n.cs betucectu the appncved phiggitur, plan atid the well as it wac plug ged tattach additional pages as needed):

‘e,ioui. Ssptcmb.r ti 2011’)
t’Iigr I (it 2



To:

ENATMC:.

915 Malta Avenue

Farmington, New Mexico $7401

Tel (505) 327-7928
Fax (505) 326-5721

State En9ineer

NMOSE District V Office

100 Gossett Drive, Suite A

Aztec, New Mexico 87410

Attn:

LETTER OF TRANSMITTAL

Date: February 27, 2018

Project Hilcorp Martin 34 No. 2

Project No: GEOMAT Project 185-2941

We are:

Transmittng

Returning

X Submitting

For your:

Review

X Files

Approval

Signature

The following.

Correspondence

Engineering Report

X Plugging Record

Copies Date Description

1 o-27i8
Well Plugging Records for SJ-4046 POD1-POD8, Hilcorp

‘

Martin 34 N2

Delivery By:

Hand Delivery

First Class Mail

X Regular Mail

Return ReceiptExpress Mail

—

Courier Service

Other

GEOMAT Inc.

By: /

Distribution: Addressee (1), Jeff Walker, GHD (1)



Hd — 163326 — $50.00 Th
R.eI..d *.o.t )7

!MFORTANT—READ INSTRUCTIONS ON BACK BEFORE FILLING OUT TillS FORM

APPLICATION FOR PERMiT

To Appropriafe the Underground Weteri of the State of New Mexico

Dite Received Aptil 7, 1993 File No.
1. Name of applic.nt EL PASO NAT1TAT. GAS COMPANY

Mailing addre.i 2P 0 110 147

City sad Stane.._....JL PASO. TEXAS 79978

2. Souic. of neater aupply Shall -w , located l San Juan Basin

(america or shallow water euiCeol (osane of undetgxound bum)

3. The well is to be located in the cu i4 SW Y SE !4, SectIon 11 TownshIp 2911 *

Range U W __N.bl.P.M., or Tract No......._....pl Map No._.,.pI the____________________________ Diuttict,

on land owned by........,.._.. Bureau of Lani Management

4. Deecrlption of well: name of driller ficistin — See attached Table

Outside Diameter of rating ** inchei; Approximate depth to be drilled ** feet;

3. Quantity of watet to be appropriated sad benelicislly u,ed k* acre

,. pollution recovery
(consumptIve use, diee,.ioo)

6. Acresge to be irrigated or place of oae N/A
- acres.

Subdivision SecUon Township Range Acre.

—

7. Additional ecatementa or entanation.

‘-..See Attached.
*See Attached Fisure 2 *

**Spp Attached Table 1

v Ca
-- .

z
--T1-

TTm, •‘.°

zr.

1, , affimt that the foregoing arstumeot. ate n-tie to the beat of oty knowledge

and belief and that development shall not commence until approici of the permit ha. beet, obtained.

%(1
-, Permitcee

By: Y Lc{/%

/ ‘ i 11.1 ZL
Subacnbed sad sworn to before me thIs / - -

-- A.D., 19

My commission

/

SJ—246& & S

t*_ t•

‘i u

“En



Number of des permit,
E—2466 & S

ACTION OF STATE ENGINEER

proof of crimpiction at well .h.ll be tiled on or before__________________

Pn at a licsn,,a t ‘.vtvr t bvn?fic!vl ue oh.il b t.lod on or

Witneni my band and seal thu 7th __.,..day of

Eluid L.

fly:

C. A. Wohlenberg
Assistant. District Supervisor
Dist’ict I

INSTRUCTIONS

N/A

October

N/A

19

A.D. I9i_ -

Thu form aheLl be executed, preferably typewritten. in triplicate and shall be •ccompinied by • filing fee at $5.GO.
Each of triplicate copies moat be properly signed and atenced.

A aeparate application for permit muat be filed tot each well uned.

Seca. 1—4——Fill out all blanka fully and accurciely. .

Sec. 5—litigation uce ehall be •tated !n acre feet of water pet acre per annum tobe applied on tit, land. II fog
municipal or other purpenea, stare total quantity in acre tret to be used annually.

Sec. 6—Dcaetibe only thc land. to be irrigated or hrre water will be used. llonunoutveyed landa deacribe by
legal aulxJi.Lsion “at ptojected” front the nearest government survey cornern, on deacribe by mete. and bounda and tie
aurcey to some permanent, easily located natural object. - —

Sec. 7—It lands are icoigated from any other anunce, explain in thin aerrion. Gi,e any other data occeissny to
fully dectib Water right sought.

:i. . ,‘ l(. ? Ij’

After ‘notice pursuant to Statute and by the authority vested in me, this
application is approved orovided ii- is not exercised to the detriment of any
pt-hers havins existiIg rights: is not- cnnt-rsry to rvnservat-inn of wster
within the state, and is not detrimental to the public welfare of the state;
and further, subject to the foilowirig Conditions of ApDruval:

(SEE ATTACHED CONDITIONS OF APPROVAL)

3:

I.

I .‘ IL. : -

-‘ • . c .



Q= 0.4 T= 20000.00 s=0.00000

DISTANCE FROM PUMPED WELL IN FEET
YEARS 300 500 1000 2640 5280

1 0.05 0.05 0.04 0.04 0.03
5 0.06 0.05 0.05 0.04 0.04
10 0.06 0.05 0.05 0.04 0.04
25 0.06 0.06 0.05 0.05 0.04
50 0.06 0.06 0.06 0.05 0.05

100 006 0.06 0.06 0.05 0.05



CONDITIONS OF APPROVAL

FILE: SJ-2466 & S
APPLICANT: El Paso Natural Gas Company

1. Wells MX-19 and MX-26 are hereby numbered SJ-2466 & SJ-2466-S, re
spectively.

2. The total diversion of water from Wells No. SJ-2466 and SJ-2466-S
under this permit shall not exceed 0.420 acre-foot per annum at a
pumping rate of 0.25 gallons per minute for each well with a
combined total of 0.840 acre-foot per annum.

3. All diversion of water from Wells No. SJ-2466 and SJ-2466-S shall
be measured by a totalizing meter, or meters, of a type and at a
location(s) approved by and installed in a manner acceptable to the
State Engineer.

4. Records of the total amount of water diverted from Wells SJ-2466
and SJ-2466-S shall be submitted in writing to the State Engineer
District I Office on or before the 10th day of each month, for the
preceding calendar month.

5. The permittee shall ensure that sufficient water rights are
provided at all times by dedication, lease retirement, or other
means, to offset all effects on the San Juan River which occur now
or in the future as a result of pumping from wells under this
permit. The permittee shall advise the State Engineer on or before
October 30, 1993, of the amount and source of water rights provided
for this purpose.

6. No water shall be diverted from Wells SJ-2466 and SJ-2466-S except
for pollution recovery purposes. This permit shall expire at the
completion of remedial operations or on September 30, 2023,
whichever occurs first. Wells No. SJ-2466 and SJ—2466—S shall be
capped or plugged and a written report of the action shall be filed
with the Office of the State Engineer.

7. The State Engineer retains jurisdiction to administer the condi
tions of this permit.

Eluid L. Martinez
State Engineer

C.

A. Wohlenberg
Assistant District Supervisor

-7-c District I
Approval Date; L
October 7, 1993



El Paso P 0 BOX 4595
FASMINOTON, NEW MEXIOO 97499

Natural Bas Companq PHONE 905-329-2941

October 10, 1994

Mr. Charlee Wollenberg
State Engineer Office
District 1
3311 Candelaria, N.E., Suite A
Albuquerqae, NM 87107

SUBJECT: Blanco North Recovery Well — SJ—2466 & S

Dear Mr. Wollenberg:

The Blanco North Recovery Well tank was gauged on September 30, 1994. There
were 13 feet 6 inches of water and 6 inches of hydrocarbons in the teok.
Therefore, approximately 1,500 gallons of liquids were pumped during the month
of September.

If you need additional information or have any questions, please call me at
599—2144.

Sincerely,

EL PASO NATURAL GAS COMPANY

John Lambdin o
Compliance Laboratory Superintendent 2
cc: David Hall, EPNG C’

Sandra Miller, EPNG -Ø

Patrick Marquez, EPNG
Nancy Prince, EPNG -

File
- -t oz

ID



El P F 0 O.x
FARMnGION NEW MEECO B749

Natural Ga Companq

August 9, 1994

Mr. Charles Wollenberg
State Engineer Office
District I
3311 Candelaria, N.E. Suite A
Albuquerque, N.M. 87107

Subject Bianco North Recovery Well - SJ-2466 & S

Dear Mr. Woltenberg:

The Blanco North Recovery Welt tank was gauged on June 30th, there was 6 feet 3
inches of water and 5 inches ofirydrocarbons in the tank. On July 31st the tank was
guaged, and there was 8 feet 7 inches of water and 6 inches of hydrocarbons in the tank.

Therefore, apprwcimately 1372 gallons of liquids was pumped during the month of June
and 1421 gallons pumped in July to the aboveground storage tank.

If you need additional information or have any questions, please call me at 599-2176.

Sincerety,

Anu Pundari
Sr. Compliance Engineer

cc: Mr. David Hall ( E?NG) .‘-d
Ms. Nancy Prince ( EPNG) 4

,
C4J



STATE OF NEW MEXICO
STATE ENGINEEP OFFICE

ALBUQUEflQUE

ELUID L MARTiNEZ
STATE ENGINEER

October 7, 1993

FILE: SJ—2466 & S

Nancy K. Prince
Senior Environmental Scientist
El Paso Natural Gas Company
P. 0. Box 1492
El Paso, TX 79978

GreeUngs:

DISTRICT 1
3311 CANDELARIA, N.E SUITE A

ALBUQUERGUE, NM 57107

Enclosed is your copy of the above-numbered Permit to Appropriate the
Underground Water of the State of New Mexico, which has been approved
subject to the conditions set forth on the reverse side thereof.

No water shall be diverted from WElls SJ-2466 and SJ—2466-S except for
pollution recovery purposes. This permit shall expire at the
completion of remedial operations or on September 30, 2023, whichever
occurs first. Wells No. SJ—2466 and SJ-2466-S shall be capped or
plugged and a written report of the action shall be filed with the
Office of the State Engineer.

The State Engineer retains jurisdiction to administer the corditions
f this permit.

Sincerely yours,

Robert D. Thompson
Water Resource Specialist
(505) 841—9482

sir
Enclosure as stated
cc: Santa Fe SEQ

• Zn

bc
fl



MEMORANDUM

September 20, 1993

FILE SJ-2466 & S

TO: C. A. Wohlenberg, Assistant District Supervisor

FROM: R. D. Thompson, Water Resource Specialist

SUBJECT: Application to Appropriate - El Paso Natural Gas Company

HISTORY: Application No. SJ—2466 & S was filed on April 7, 1993,
for permit to appropriate 0.420 acre-foot of water per annum from
existing monitor Well MU-19, drilled to approximately 66 feet, with
2-inch casing and 0.420 acre-foot of water per annum from existing
monitor Well MW—26, drilled to approximately 65.5 feet, with 4-inch
casing, both located in the SW1/4 SW1/4 SE/4 of Section 11, T29N,
R11W, !‘4MPM, on land owned by the Bureau of Land Management. Total
appropriation of water from both wells is not to exceed 0.840 acre—
foot per annum for pollution recovery purposes.

Notice for publication was issued on July 6, 1993. Affidavit of
Publication was filed by The Farminoton Daily Times on September 3,
1993, indicating publication dates of July 15, 22, and 29, 1993.
No letters of protest or objection were filed.

CONSIDERATIONS: Free phase hydrocarbon liquids were identified on
the water surface, and dissolved components in the water north of
the EPNG Plant. The NMOCD requested product removal in a letter
dated January 21, 2993.

The source of water to be removed is the shallow unconfIned
aquifer. No water wells tap this aquifer in the immediate vicinity
of the proposed recovery operation.

Monitor Wells MW—20 through MW-27 were drilled in Septem1er, 12,
to investigate the extent of the contamination. Water and float4ng
product will be pumped from either Well MW-19 or MW—26 iniliai.y.
Upon evaluation of the effectiveness of the system, insta11atiorzof
an additional recovery well will be evaluated.

Based on pump tests conducted in October, 1992, it i añticited
that only a flow rate of 0.25 gallons per minute (0.420 ae.Zoot
per year) can be sustained from one well.

Oil and water will be withdrawn together and placed inr’ ave
ground storage tank near the monitor wells. The acdUmulated
liquids will lie transported to an oil field liquid storage tank for
recycling.



FILE: SJ-2466 & S
TO: C. A. Wohlenberg

PAGE: 2
DATE: September 20, 1993

The volume of hydrocarbon liquid to be removed was not determined
during the initial investigations. It is anticipated at this time
that recovery operations may take as long as 30 years.

The two monitor wells are drilled in the valley fill of the San
Juan River which includes alluvium and terrace deposits. Our
records indicate that no other wells with water rights are drilled
into this aquifer within a mile. The nearest well with water
rights is Well No. 5.7-7, owned by El Paso Natural Gas Company,
located in the Swl/4 NE1/4 NE1/4 of Section 14, TZ9N, R11W, NMPM,
which is drilled to approximately 752 feet into the Nacimiento
Formation.

When determining effects on surrounding wells, the values used were
QO.84O, T=20,000, and s=0.00000l. The transmissivity and
storativity values were obtained from Nvdroloav and Water Resources
of 5anJuan aasim. New Mexico. (Stone, Lyford, Frenzel, Mizell and
Padgett). Transmissivity values range from 17,000 sq. ft/day to
40,000 sq. ft/day. A conservative value was chosen in this case.
Using these figures, the resulting drawdowm on any surrounding
wells would be diminimus (see attachment).

Due to the fact that the wells are approximately 2 miles from the
San Juan River, the permit should be conditioned to require the
applicant to obtain sufficient water rights to offset any effects
on the river.

The applicant’s efforts to remove pollutants from the ground water
aquifer is certainly in the interest of the public welfare and
should not be considered contrary to the conservation of weter.

RECOMMENDATION: Approve the application subject to the Rules and
Regulations of the State Engineer with the following suggested
Conditions of Approval:

After notice pursuant to statute and by the authority vested in me,
this application is approved provided it is not exercised to tbe
detriment of any others having existing rights; is not contraflflo
conservation of water within the state, and is not detrimenta]o
the public welfare of the state; and further subject to
following Conditions of Approval:

1. Wells MX-19 and MX-26 are hereby .x.enumbered SJ-2466 ‘and -

SJ—2466—S, respectively.

C C) F—
111



FILE: SJ-2466 & S
TO: C. A. Wohlenberg

PAGE: 3
DATE: September 20, 1993

2. The total diversion of water from Wells No. SJ—2466 and
SJ-2466-S under this permit shall not exceed 0.420 acre-
foot per annum at a pumpIng rate of 0.25 gallons per
minute for each well with a combined total of 0.840 acre—
foot per annum.

3. All diversion of water from Wells No. SJ-2466 and SJ
2466-S shall he measured by a totalizing meter, or
meters, of a type and at a location(s) approved by and
installed in a manner acceptable to the State Engineer.

4. Records of the total amount of water diverted from Wells
SJ-2466 and SJ-2466-S shall be si.thmitted in writing to
the State Engineer District I Office on or before the
10th day of each month, for the preceding calendar month.

5. The permittee shall ensure that sufficient water rights
are provided at all times by dedication, lease
retirement, or other means, to offset all effects on the
San Juan River which occur now or in the future as a
result of pumping from wells under this permit. The
permittee shall advise the State Engineer on or before
October 30, 1993, of the amount and source of water
rights provided for this purpose.

6. No water shall be diverted from Wells SJ-2466 and SJ
2466-S except for pollution recovery purposes. This
permit shall expire at the completion of remedial
operations or on September 30, 2023, whichever occurs
first. Wells No. SJ—2466 and SJ—2466—S shall be capped
or plugged and a written report of the action shall be
filed with the Office of the State Engineer.

7. The State Engineer retains jurisdiction to administer the
conditions of this permit.

C.)

RDT:sjr
cc: SEQ, Santa Fe

KO%



El Paso P.O.
FARMINGTON NEW MEXICO 87499

- Natural Gas Campanq

Febmaty 9, 1994

Mr. Chailes Wollenberg
State Engineer Office
I)istrict 1
3311 Candelaria. N.E. Suite A
Albuquerque, N.M. 87107

Subject: Blanco North Recovery

Dear Mr. Wollenberg:

The Blanco North Recovery Well was gauged on January 29th. There was 10 feet $
inches ofwater and 9 inches ofhydrocarbons in the tank. Approximately 1225 gallons of
liquids was pumped into the aboveground storage tank during the month of Januaiy.

ifyou need additional information or have any questions, please call me at 599-2176.

Sincerely,

Anu Pundati
Sr. Compliance Engineer

cc: Mr. David Hall ( EPNG)
Ms. Nancy Prince ( EPNG)



ElPaso P0B0A1492
EL PASO. TEXAS ?A97

Natural 6asCanpanl.i PHONE 515541 XEOD

October 25, 1993

Mr. Robert D. Thompson
Water Resource Specialist
State Engineer Office
3311 Candetaria, NE Suite A
Albuquerque, NM 87107

Subject: Permits S12466 and SJ2466-S
Pollution Recovery Wells

Dear Mr. Thompson:

The above noted permits were received by El Paso Natural Gas on October 12, 1993, with one
of the conditions of approval being that EPNG ensure sufficient water rights to offset effects on
the San Juan River.

As noted in the permit application, these wells are anticipated to recover less than .840 acre-foot
per year. This diversion should be adequately covered by water secured by State Engineer
Office License numbers 2740(2), 2740(3), 2800-A and 2865A combined, which allot 1566 acre-
foot per S’ear for three EPNG facilities, inctuding the Blanco Compressor Station, where the
recovery wells arc located.

Please call me at (915) 541-2839, or Anu Pundari at (505) 599-2176 if you have any further
questions,

Sincerely,

Nancy K. Prince
Senior Environmental Scientist
Environmental Affairs Department

cç

NKP/nkp
cc: A. Pundari

G.Ganbay
T. Wrighl
file 5200 wlw



El Paso o uox
FARMINOTO, NEW MEXICO E7499

NaturI 65 Inmpnq

September 2, 1993

P1cC -o
—

Mr. Charles Wollenbetg
State Engineer Office
District I
3311 Candelaria, N.E. Suite A
Albuquerque, N.M. 87107

Subject : Blanco North Recovery Well - SJ-2466 & S

Dear Mr. Wollenberg:

The Blanco North Recovery Well began pumping on August 2nd. The system is equipped

with a totalizing meter. A pneumatic system is utilized to pump the groundwater into a

210 barrel aboveground storage tank. Since the system is powered by air, on occasion, a
mixture of air and water is forced through the totalizing meter. Therefore, the meter does

not always accurately reflect the amount of water pumped from the recovery wells since it

registers both the water and air. If possible, we will modij the system to accurately

reflect the amount of water pumped from the recovery wells.

If the system cannot be modified, we will continue to gauge the tank on a monthly basis.

The tank was gauged on September 1 St. There was 4 feet 3 inches of water and 4 inches

of hydrocarbons in the tank. Approximately 2695 gallons of liquid has been pumped

during the month of August.

If you need additional information or have any questions, please call me at 599-2176.

Sincerely,

an PJa
Mu Pundari
Sr. Compliance Engineer

cc: Mr. David Hall (EPNG)
Ms. Nancy Prince ( EPNG)



bc: SMiUerfK. Sinclair/File 52OO-Gioundwater
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EIPaso POAOX4YYO
FARMIGON NEW MEXICO 57499

Ndtural Cuinpanq

September 1., 1993

Mr. R.D. Thompson
State Engineer Office
District I
3311 Candelaria, N.E. Suite A
Albuquerque, N.M. 87107

Subject Blanco North Recovery Weti - SJ-2466 & S

Attached is an original Affldavit from the Farmington Daily Times that was sent to us. The
Daily Times inadvertently did not send the Affidavit to your office.

If you need additional information or have any questions, please call me at 599-2176.

Sincerely,

Anu Pundari ‘•

Sr. Compliance Engineer

Co

cc: Mr. Charles Wohlenberg ( State Engineer - Distnct I) m
Mr. David Hall (EPNG)
Ms. Nancy Prince ( EPNG)
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Otilcbl Business

Print your name, address and ZIP Code here

STATE ENGINEER 0FF:CE, DISTRICT I
3311 CANDELARIA, NE SUITE A
ALBUQUERQUE, NEW MEXICO 87107

P 048 349 966

E1 Paso Natural Gas Co.

P. 0. Box l42

El Paso, NM 79978

0ThL E:u;; a;: e0s

9 —aStart: a7 Dcx
B SJ—2466&S

d 8/26/93



STATE OF NEW MEXICO
STATE ENGINEER OFFICE

ALBUQU ERQUE

ELUID U MARTINEZ DISTRICT 1

STAlE ENGiNEER 3311 CANDELARIA. N.E SUITE A
ALBUQUERQUE, NM 87107

August 26, 1993 CERTIFIED RETURN RECEIPT REQUESTED

FILE: SJ—2466 & S

El Paso Natural Gas Company
P. 0. Box 1492
El Paso, NM 79978

Greetings:

Notice for Publication of your application, numbered above, was issued
on July 6, 1993.

The Affidavit of Publication was due in this office after the third
appearance in a newspaper of general circulation in the county where

the proposed well is to be located. To date, this Affidavit of
Publication has not been received, we suggest that you contact your
newspaper and ask them to send this Affidavit to us immediately.

If the application is for a new appropriation, failure to file proof
of publication within 60 days from the date of filing shall cause
postponement of the priority date of the application to the date of
receipt of such proof in proper form. In the case of any other type
of application, failure to file proof within the time allowed will
cause the application to be cancelled.

Verytr

IL 0. Thompson
Water Resource Specialist I:

(505) 841—9482
0 O

sr —m C
cc: Santa Fe SEO
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AFFIDAVIT OF PUBLICATION

STATE OF NEW MEXICO,
County of San Juan:

No. 32023

C.J. SALAZAR being duly
sworn, says: “That she is the

CLASSIFIED MANAGER of
The Farmington Daily Times, a daily
newspaper of general circulation
published in English in Farmington
said county and atate, and that the
hereto attached LEGAL NOTICE

was published in a regular and entire
issue of the said Farmington Daily
Times, a daily newspaper duly quali
fled for the purpose within the
meaning of Chapter 167 of the 1937
Session Laws of the State of New
Mexico for THREE consecutive
(1/1/) (WEEKS) on the same day as
follows:

First Publication THURSDAY, JULY 15, 1993

Second Publicaticn THURSDAY, JULY 22, 1993

Third Publication THURSDAY, JULY 29, 1993

Fourth Publication___________________________

and the cost of publicatirn was S 166.53

(_..
ii

on 7 ,‘

‘ L

C.J. Salazar
appeared before me, whom I know personally to ha
the person who signed the above document.

-‘-)._.‘4’7i7 t,_.’_.

4-,
Notary Public, San Juan County,
New Mexico

COPY OF PUBLICATI

LEGAL NO19CE

NOTICE a hereby given that on Apre 7. rb93, El Paso Neacal Gsa Csmpaep.
P.O. box 1492, El Psec, Taxes 78976, Plea Application 5.1-245685 with the State
Engineer or Permit to Apprsprtate the Underground Waters ct the Slate at New
Mexico within ihe Sen ,inan Underground Water Beam.

the eppllosnt proposes to accropnate 0849 acre-tact at waler per annum tsr
pollulian recovery purposes tram evicting monitor Well MW-re, drilted to

• aapraaimel&y 66 teal, with 2-inch casing and noising monitor Wall MW-26. drilled to
enproaimalely 69.5 teat, ruth 4-inch ending, bath located ii isa SWlt4 SWtt4 551/4

i yr Sauces t 1 Tuwnshm 25 Nash, Hange t 1 West, NMPM, on lens owned by the
Bureau at Land Manegemenl.

Eras phase nydrocarbon tiquida ware daWdled on the water caCaos, and
dissalved comoaneeta in the water oven or the 5PNG sterns Plant. The scarce at
water Is be removed Is tea shallow aecanfined agadar. Condor waite were dnlad to
innentlgete lEa extent or the canlemlratlon Weter and fleeting product will be
pumped from Ike wells Oil end water mill be wuudrewn together end placed is an
ebaya-groooo slarege tank near the man,lor malts, The accumulated tiguida will be
Irwaspertad to an all tield liquid atarege tank tar recycling The volume or
hydrocarbon liqua to ba remcaed was not determined darurg the ieflrai lanastigehens
Ills anticipated at this time that macmary nyaratisna mwy tuha as leng as 30 years Ia
complete.

Airy peraan, tan er carncrehus or ether entuy ch1ecdng met the granting at the
applicatIon will be detrImental to the obiaaoee water right shall have standing to eta
abteotana or protests. Any person, firm or corporation as other entry eblectihg that
the granting at the epptoaticn will be contrary to the ceneersetion of water withis Inc
elate am datamenthi to the pabilo wehere cI the state end ahswlsg that the obiectarueli
be substhnllelly and apenscslly enacted by tne gwehng at We appllcwtinu shell bean
standing to PIe ebjeetians or prhrento. Provided, however, that the elate nt New

I Mecca er eny at Ire breechas, egeeclea, departments, beards, thatromentahlhea em
agencies inetwmeotaittaa and Ineutatiare ehall Pave deeding to tue sbjacmiona or
pretests. The protest am W1echoea shall be ia wniliog jiegicte. elgned. and include the
writer’s complete nema end melting address end ehslt net tong all srobestent’a or
objectors macsans why ma apptlcattun shootS not be appmved nod must be tIed, m
tnipticeta, with staid L. Martinan, State Engineer, 3311 Condelarie. NE, Suite A,

I Albuuerqua, New Meaioo 67t07, within tan Itb) aeye char the date et the tact
pabtcetion ad thin Notice.

Legal No. 32023 pabliehed In the Farmtngton Daily Times, Fsrmtngton, New
Meaico on Thuwavy., Juty to. 22, and 29,1893
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aUL 7 B(I1OF(TATE OF NEW MEXICO

‘ruic STATE ENGINEER OFFICE
ALBUQUERQUE

ELUID L MARTINEZ DISTRICT 1

STATE ENGINEER 3311 CANOELARIA. N.E. SUITE A
ALBUQUERQUE. NM 87107

July 6, 1993

FILE: SJ—2466 & a

El Paso Natural Gas Company
P. 0. Box 1492
El Paso, TX 79978

&èetings

The Notice for Publication on the following page(s) shall be published
at applicant’s expense once a week for three (3) consecutive weeks
in a newspaper of general circulation in the stream system, or in case
of an underground water appropriation the County wherein the well is
to be drilled. First publication should be made as soon as possible
after receipt of this notice. Publisher’s affidavit of such publica
tion must be filed with the State Engineer within sixty (60) days from
the date hereon. If the application is for a new appropriation,
failure to file proof of publication within the time allowed shall
cause postponement of the priority date of the application to the date
of receipt of such proof in proper form. In the case of any other
type of application, failure to file proof within the time allowed
will cause the application to be cancelled.

The accuracy as to the content of the Notice is the responsibility of
the applicant and the State Engineer is not obligated for any
additional expense incurred by the necessity of readvertisement.

Neither issuance of the Notice, nor lack of protest thereto, in any
way indicates favorable action by the State Engineer or approval of
the application as requested.

Sincerely,

R. 0. Thompson
(505) 841—9482

sjr
Enclosure
cc: Santa Fe SEO

Jacket



EIpasa poBcxlAg2
EL PASO TEXAS 79901

Natural C,flpaflLj PHONE 915 5$l9OO

June 29, 1993

Mr. Charles Wollenberg
State Engineer
Indian School Road
Albuquerque, New Mexico

Dear Mr. Wollenberg,

On April 12, 1993, EPNG submitted an application for a permit to
appropriate underground waters of the State of New Mexico pursuant
to Rule No. 2, 1—17 for 3 pollution recovery wells at the El Paso
Natural Gas (EPNG) Blanco Compressor Station.

Please replace the attachment to that application with the enclosed
corrected attachment. Please call me at (915) 541—2839 or Arm
Pundari at (505) 599-2176 if you have any questions concerning the
information presented on this application.

Sincerely,

Nancy K. Prince
Senior Environmental Scientist
Environmental Affairs Department

NKP/nkp -

file 5200 w/w ).

Attachemnts c

C: A. Pundari
0. Hall (w/o attachments)
H. Van (w/o attachments)

CD



7: ADDITIONAL STATEMENTS OR EXPLANATIONS
(To address Section 1—17.1 of Rule Nc. 2 published in the New

Mexico Register August 15, 1991)

Free phase hydrocarbon liquids were identified on the water
surface, and dissolved components in the water north of the
EPNG Blanco Plant (Figure 1) . The NMOCD requested product
removal in a letter dated January 21, 1993.

The source of water to be removed is the shallow unconfined
aquifer. No water wells tap this aquifer in the immediate
vicinity of the proposed recovery operation.

Monitor wells MW-20 through MW—27 (Figure 2) were drilled in
September, 1992 to investigate the extent of contamination.
Water and floating product will be pumped from either MW—l9 or
MW—fl initially. Upon evaluation of the effectiveness of the
system, installation of an additional recovery well will be
evaluated.

Based on punp tests conducted in October, 1992, it is
anticipated that only a flow rate of .25 gallons per minute
(.420 acre ft/year) can be sustained from one well.

Oil and water will be withdrawn together and placed in an
aboveground storage tank near the monitor weils. The
accumulated liquids will be transported to an oil field liquid
storage tank for recycling.

The volume of hydrocarbon liquid to be removed was not
determined during the initial investigations. It is
anticipated at this time that recovery operations may take as
long as 30 years to complete.

Co
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EL PASO NATURAL GAS COMPANY
is a major open-access transporter of natural gas Serving Wtt Niw
Arizona, southern Nevada and CalifornIa alitornia receives more than hs
gas jrom I PaOs 17500-mile pipeline system, which is conricled to ever
producing tssin in the Southwest El Pasos customer-trienuly e;ectiuik;
board. Passport, offers state-ct-the-art programs benefioial to producers,
marketers, end-uta,s and other pipetin-s
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:E-159’3 09:15 55011 NO FPr11N,TCI Lj’ TO 91S1151z —21 P.02

NOflCZ is lzuby uivan that on April 1, :99, ca Paso Natural oat
coman’i. p. 0. box 1492, El Pasv, Texas 79978, filed Appiictlcu
S3-2465 & $ with the STA’rt ENGINZR for Permit to Appropriate the
Uic1eyc,tsijçi Waters ot the state of NOW tiexico W1tfl1 the San Juan
Undergrou Water Basin.

The appflnt proposes to appropriate 0.840 acre-foot of water ocr
annum for polluUon recovery purposes from #UJC €xf5-Wi voritvr vcff3

beth located in the SW1!4 SW1/4 Sl/4 of Section ii, Township
29 Nerth, Range 11 West, NMPM, on land owned by the 3ureau of Land
Management. . - - . . . -

the
source of water to be removed is the shallow tnconfined aqiljfer,
{ortttvr wells were drilled to investigate the extent ot the
cOntm1aation. Watn and float±ng product will be pnmped [ruin the
wells, - - — - ... - -

rrCis anticljItld at
this time that recovery operations wii,l ha completed within 10 years.

Any person, firm or corporation or other entity objecting that the
grinting f the application will be detrimental to the objector’s water

nght shall have standing to Lila objections or protests. &ny person.

firm or corporation or other entity objecting that the granting of the
application wiij be contrary to the conservation of water within the
state ç detrimental to the public welfare of the sflte and showing

that the oMector will be substantially and specifically affected hv

the granting of the application shall have standtng to tile objections
or protests. Provided, however, that the State of New HpxjcO or sny
its branches, agencies, departments, boards. jfltrunp.ntaHtlnp or

institutlops, and all pclitioal subdivisions of the state and their
agscies. :nstrwnentalitles and institutions shall have standing to
file obmctions or protests. The protest or objactione sbafl he in
writi.ng legible, signed, and include the writer’s complete pane and
mailing address) and shall set forth all proteatanto or objector’s

reasons why the application should net be approved anti must be filed,

in triplicate, with fluid L. Martinez, State Engineer, 3311 Candelaria,
NP.. Suite A, Albuquerque, New Mexico 5fl07 within tan (10) days after
the date of the iafl publication of this Nai.;u

Nofl TO PUELISKSR Immediately after last pi:bH*r.n, publisher is

requested to file affidavit of such publication with the State Enqi

near, 3311 Candelaria, E, suite A. Albuquerqte, tw HeiciCO 87107.
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1-15.5.4. Applications to appropriate water will not be
granted in declared underground water basins that are stream
related, if the State Engineer finds that the appropriation will
take 0.1 acre-foot or more from a fully appropriated stream
within the year the permit may be exercised.

1-15.6.5. Subsequent applications to appropriate water from
the sane well will not be granted if the State Engineer finds
that the accumulated effects of the proposed appropriaticn and
prior appropriations will take 0.25 acre-foot or more fron a
stream within the year of the proposed appropriation.

1-15.7. PERMITS REQUIRING INSTALLATION OF A METE.. All
permits Issued for uses of water under Article 1-15.3, except for
a single household and stock watering in a graaing operation,
shall be metered. If two or more wells are connected to the same
distribution system, all water diverted from the wells shall be
metered with one or more meters and the total diversion from all
wells conthined shall be limited to three acre-feat per annum.
All wells permitted under Article 1-15.6 shall be metered and the
total diversion of water under each permit shall be limited to
three acre-feet.

1-15.8. LIMITATIONS UNDER COURT DECREES. The amount and
uses of water permitted under Article 1-15 are subject to such
limitations as may be imposed by the courts.

1-16. RETENTION OF OLD WELL FOR DOMESTIC
USE--REQUIREMENTS. If water rights have been transferred from a
well but the owner thereof desires to retain the well for the
purposes of Article 1-15, an application must be filed as
req ired by that article. Prior to approval, the State Engineer
shail determine whether the subject well can be retained in use
without causing waste.

1-17. APPLICATIONS FOR POLLUTION PLUME CONTROL WELLS AND
POL:JTION RECOVERY WELLS.

1-17.1. FORM Of APPLICATION. Any person intending to drill
or use existing wells for control or recovery of pollution from
aquifers within the state of New Mexico shall file an application
to o so, in triplicate, on a form provided by the State Engineer
amc accompanied by the appropriate filing fee as required for an
ap_ication to appropriate ground water (Article 6). The
application shall be complete and adequate to determine the need
for the pollution control or recovery operation; the underground
water source; the location of points of withdrawal and discharge;
the maximum annual quantity of water intended to be withdrawn
from such source; the amount, method and place of discharge of
the water withdrawn from such wells and the estimated maximum
period of time for completion of the pollution control or
recovery operations.

6



1-17.2. EXEMPTION FROM OR MODIFICATION OF THE REQUIREMENT
FOR PUBLICATION OF NOTICE OR FILING OF APPLICATION. The
requirement for pub1iction of notice of application required by
other articles of these rules and regulations may be waived or
modified If the State Engineer determines that the effects which
may result from the proposed pollution control or recovery
operation would not permanently impair existing water rights or
that an emergency exists and the delay caused by publication and
hearing would not be in the public interest. Publication of
notice of the application will be required after the application
is approved, if not required before approval. Monitoring wells
used exclusively for water level measuring and water sampling
shall be exempt from the requirement for filing an application
under this article but shall meet the requirements for
construction, cementing, casing, testing and plugging where
artesian water is encountered (Article 4-15 through 4-20).

1-17.3. CONSIDERATIONS BY THE STATE ENGINEER BEFORE
APPROVAL OR DENIAL. Consideration by the State Engineer of an
application filed pursuant to Article 1—17 shall include but not
be limited to the following:

a. methods for measurement of the amount of water
withdrawn, the amount of water discharged and
determination of the amount of water depleted from the
aquifer and any related stream system.

b. the granting of any permit under this article shall not
establish a water right or relieve the permittee of any
liability for detriment to or impairment of existing
water rights.

c. construction of pollution control, pollution recovery
and monitoring wells shall be in a manner that will
preclude the commingling of water between an artesian
aquifer and water in overlying formation (Article
4—15).

d. upon completion of the pollution control, recovery or
monitoring operation all wells shall be plugged
(Article 4) or otherwise maintained so that no water
may be diverted from said wells unless a permit
authorizing the use of the well is approved by the
State Engineer in accordance with the other articles of
these rules and regulations.

e. The State Engineer will retain jurisdiction over
permits issued pursuant to this article in order to
prevent waste and detriment to or impairment of
existing water rights to the extent practicable.

1-17.4. APPLICABILITY OF OTHER RULES AND REGULATIONS. The
other articles of these rules and regulations shall also apply if
water withdrawn from wells described in this article within a
declared underground water basin (Article 7) is to be applied to
beneficial use or as otherwise relevant to the application
submitted.

7



STATE OF NEW MEXCO’g3 nn 21 nn 1016STATE ENGINEER OFFICE
ALBUQUERQUE

JIAT[ FNCi[EER OFFICE
S,TA rE iFW !EXICOELUID U MARTINEZ DISTRICT 1

STArE ENGINEER Sal 1 CANDELARIA. N.E SUITE A
ALBUQUERQUE. NM 87107April 20, 1993

FILE: SJ—2466 & S

El Paso Natural Gas Company
P. 0. 80K 1492
El Paso, TX 79978

Greetings:

The Notice for Publication on the following page(s) shall be published
at applicant’s expense once a week for three (3) consecutive weeks
in a newspaper of general circulation in the stream system, or in case
of an underground water appropriation the County wherein the well is
to be drilled. FIrst publication should be made as soon as possible
after receipt of this notice. Publisher’s affidavit of such publica
tion must be filed with the State EngIneer within sixty (60) days from
the date hereon. If the application is for a new appropriation,
failure to file proof of publication within the time allowed shall
cause postponement of the priority date of the application to the date
of receipt of such proof in proper form. In the case of any other
type of application, failure to file proof within the time allowed
will cause the application to be cancelled.

The accuracy as to the content of the Notice is the responsibility of
the applicant and the State Engineer is not obligated for any
additional expense incurred by the necessity of readvertisement.

Neither issuance of the Notice, nor lack of protest thereto, in any
way indicates favorable action by the State Engineer or approval of
the application as requested.

Sincerely,

R. 0. Thompson
(505) 841—9482

sir
En c los u r e
cc: Santa Fe SEQ

Jacket



STATE OF NEW MEXICO
STATE ENGINEER OFFICE

ALBUQUERQUE

ELUID L MARTLNEZ DISTRICT I

STATE ENGINEER 3311 CANDELARIA, N.E. SUITE A
ALBUQUERQUE, NM 8710?

April 13, 1993

FILE: SJ—2466 & S

Nancy K. Prince
Senior Environmental Scientist
El Paso Natural Gas Company
P. 0. Box 1492
El Paso, TX 79978

Dear Ms. Prince:

Thank you.

Sincerely,

Susan Raffay
(505) 841—9482

sr
Enclosures as mentioned

• tO

iT r

t.. L
,

0!

-G

Cflç:.

-p

Enclosed are three copies of the Application for Permit to Appropriate
the Underground Waters of the State of New Mexico which was received
in this office on April 7, 1993.

Before a notice of publication can be issued, all three copies of the
application must be signed, notarized, and returned to us as soon as
possible.



STATE OF NEW MEXICO
STATE ENGINEER OFFICE

FLUID L MAR11NEZ DISTRICT 1

STATE ENGNEER 3311 CANDELARIA, NE. SUITE A
ALSUDUERQUE, NM 87107

April 8, 1993

FILE : & S

El Paso Natural Gas company
p. 0. Box 1492
El Paso, TX 79978

ATTENTION: Nancy K. Prince

Dear Ms. Prince:

In accordance with your written request for emergency authorization as
detailed in your application received April 7, 1993, for pollution

control and recovery within the SW1/4 SW1/4 SE1/4 of Section 11, T29N,
R11W, pursuant to Article 1-17 of the Rules and Regulations of the
State Engineer Governing Drilling of Wells and Appropriation and Use
of Groundwater in New Mexico, authorization to use the pollutant

recovery wells is hereby granted provided:

1. That an emergency situation exists due to the need to prevent

off-site movement of contaminants and delay caused by publication
of Application SJ—2466 & S and hearing would not be in the public
interest, and

2. That water shall be diverted only for the purposes stated in your
application received April 7, 1993, and that all water diverted
shall be discharged as described in the application, and

3. That the recovery wells and discharge point(s) shall be equipped

with totalizing meters of a type and at locations approved by and
installed in a manner acceptable to the State Engineer, and

4. That records of the total amount of water diverted from the
recovery wells shall be submitted to this office, in writing, on
or before the 10th day of each month for the preceding calendar
month, and

ALBUQUERQUE



El Paso Natural Gas Company
do Nancy K. Prince
Page 2
April 8, 1993

5. That pumping shall cease within 24 hours after notification by
the State Engineer. Notification may be verbal followed by a
certified letter. permittee shall have someone available for the
duration of pumping to act immediately upon cessation notice from
the State Engineer, and the State Engineer shall be provided with
the information needed to contact said person, and

6. That issuance of this authorization does not obligate favorable
consideration by the State Engineer of the pending application,
and

7. That the state Engineer retains jurisdiction in this matter to
insure compliance with all conditions of issuance, and

8. That this authorization shall expire on April 7, 1994, or when
the State Engineer enters his final decision on the pending
application, whichever occurs first.

Sincerely yours,

C. A. wohlenberg
District I Assistant supervisor
(505) 841—9482

RET: sjr
cc: Santa Fe SEQ



NOTICE is hereby given that on April 7, 1993, El Paso Natural Gas
company, P. 0. Box 1492, El Paso, Texas 79979, filed Application
SJ-2466 & S with the STATE ENGINEER for Permit to Appropriate the
underground Waters of the State of New Mexico within the San Juan
underground Water Basin.

The applicant proposes to appropriate 0.840 acre-foot of water per
annum for pollution recovery purposes from existing monitor Well MW-19,
drilled to approximately 66 feet, with 2—inch casing and existing
monitor Well MW-26, drilled to approximately 65.5 feet, with 4—inch
casing, both located in the SW1/4 SW1/4 SEI/4 of Section 11, Township
29 North, Range 11 West, NNPM, on land owned by the Bureau of Land
Management,

Free phase hydrocarbon liquids were identified on the water surface,
and dissolved components in the water north of the EPNG Blanco Plant,
The source of water to he removed is the shallow unconfined aquifer.
Monitor wells were drilled to investigate the extent of the contamina
tion. Water and floating product will be pumped from the wells. Oil

•-àhd water will be withdrawn together and placed in an above-ground
storage tank near the monitor wells. The accumulated liquids will be
transported to an oil field liquid storage tank for recycling. The
volume of hydrocarbon liquid to be removed was not determined during
the initial investigations. It is anticipated at this time that
recovery operations may take as long as 30 years to complete.

Any person, firm or corporation or other entity objecting that the
granting of the application will be detrimental to the objector’s water
right shall have standing to file ohjections or protests. Any person,
firm or corporation or other entity objecting that the granting of the
application will be contrary to the conservation of water within the
state or detrimental to the public welfare of the state and showing
that the objector will be substantially and specifically affected by
the granting of the application shall have standing to file objections
or protests. Provided, however, that the state of New Mexico or any of
its hranches, agencies, departments, boards, instrumentalities or
institutions, and all political subdivisions of the state and their
agencies, instrumentalities and institutions shall have standing to
file objections or protests. The protest or objections shall be in
writing (legible, signed, and include the writer’s complete name and
mailing address) and shall set forth all protestant’s or objector’s
reasons why the application should not he approved and must be filed,
in triplicate, with Eluid L. Martinez, state Engineer, 3311 Candelaria,
NE, Suite A, Albuquerque, New Mexico 87107, within ten (10) days after
the date of the last publication of this Notice.



NOTICE is hereby given that on April 7, 1993, El Paso Natural Gas
Company, P. 0. Box 1492, El Paso, Texas 79978, filed Application
SJ-2466 & S with the STATE ENGINEER for Permit to Appropriate the
Underground Waters of the state of New Mexico within the San Juan
Underground Water Basin.

The applicant proposes to appropriate 0.840 acre-foot of water per
annum for pollution recovery purposes from existing monitor Well MW-l9,
drilled to approximately 66 feet, with 2-inch casing and existing
monitor Well Mw—26, drilled to approximately 65.5 feet, with 4-inch
casing, both located in the SW1/4 SWl/4 SE1/4 of Section 11, Township
29 North, Range 11 West, NMPM, on land owned by the Bureau of Land
Management.

Free phase hydrocarbon liquids were identified on the water surface,
and dissolved components in the water at the EPNG Blanco Plant. The
source of water to be removed is the shallow unconfined aquifer.
Monitor wells were drilled to investigate the extent of the
contamination. Water and floating product will be pumped from the
wells. Oil and water will be withdrawn together and placed in an
above-ground storage tank near the monitor wells. The accumulated
liquids will be transported to an oil field liquid storage tank for
recycling. The volume of hydrocarbon liquid to be removed was not
determined during the initial investigations. It is anticipated at
this time that recovery operations will be completed within 10 years.

Any person, firm or corporation or other entity objecting that the
granting of the application will be detrimental to the objector’s water
right shall have standing to file objections or protests. Any person,
firm or corporation or other entity objecting that the granting of the
application will be contrary to the conservation of water within the
state or detrimental to the public welfare of the state and showing
that the objector will be substantially and specifically affected by
the granting of the application shall have standing to file objections
or protests. Provided, however, that the State of New Mexico or any of
its branches, agencies, departments, boards, instrumentalities or
institutions, and all political subdivisions of the state and their
agencies, instrumentalities and institutions shall have standing to
file objections or protests. The protest or objections shall be in
writing (legible, signed, and include the writer’s complete name and
mailing address) and shall set forth all protestant’s or objector’s
reasons why the application should not be approved and must be filed,
in triplicate, with Eluid L. Martinez, State Engineer, 3311 Candeleria,
NE, Suite A, Albuquerque, New Mexico 87107, within ten (10) days after
the date of the last publication of this Notice.

NOTE TO PUBLISHER: Immediately after last publication, publisher is
requested to file affidavit of such publication with the State Engi
neer, 3311 Candelaria, NE, Suite A, Albuquerque, New Mexico 87107.

/



El Paso P 0 00* 1492
EL PASO TEXAS 79978

Natural Gn Campanq PHONE. 55 541 2630

Acril 2.
MefeIi—2t, 1993

Mr. Charles Wohlenberg
Water Resource Engineering Specialist
State Engineers Office
3311 Candelaria NE, Suite A
Albuquerque, New Mexico 87107

Subject: Request for Permit to Appropriate Underground Waters
San Juan County. New Mexico

Dear Mr. Wohlenberg,

Attached is an application for a permit to appropriate underground waters of the State of New
Mexico pursuant to Rule No. 2, 1-17 for two pollution recovery wells at the El Paso Natural
Gas (EPNG) Blanco Compressor Station. Also enclosed is our check in the amount of $50 for
the filing fee.

We request permission to begin withdrawing water prior to the publication of notice of these
wells due to the urgent nature of the problem. Please call me at (915) 541-2839 if ythave any
questions concerning the information presented on this application.

r- -v
11

Sincerely,

- .

Nancy K. Prince —

Senior Environmental Scientist r —

Environmental Affairs Department

NKPfnkp
file 5200 w/w

Attachments z%-4 -

c: A. Pundari
H. Van (w/o Attachments)
D. Hall (w/o Attachments)



007224663 *

El Paso
NiuraI Ga; Companq

P.O. BOX 1492
EL PASO. TX 78978

PAY TO THE ORDER OF

PAYABLE AT
CITIBANK DELAWARE
A SUBSIDIARY OF CITICORP
ONE PENN’S WAY
NEW CASTLE, DE197Z0

- CBD

2—2O
311

04/01/93
Date

NEW MEXICO STATE ENGINEER
OFF ICE
3311 CANDELARIA NE SUITE A
ALBUQUERQUE NM 87107

I’D7 2 2’i”

PAY AMOUNT

$50.00
Void After 1 Year

Vendor Number
010623 002

-j

_____

,,.‘,,,

qhQ.rzeri Signetory

, t’1 ‘uir

D L DO 20 3 6 q D $,
- ¶ £-‘! ‘E 11 L ‘‘‘L 1.,

Detach end retain thu statement far your record.
ITTA ADVI E

EL PASO NATURAL GAS COMPANY
Chock Date Check Number

04/01/93 007224663

REFER PYMEN
VOUCHER NO
000194969
FILING FEE -

@ EPNG BLANC

VOUCHER INVOICE AMOUNT
NUMBER NUMBER Invoice Discount Net

INQUIRIES TO A
INVOICE NO

CKREQ93 03 26
POLLUTION RECOV

COMPRESSOR SPA
TOTALS

(9COUNTS PAYABLE
GROSS
50.00

RY WELLS
ION

50.00

NET
50.00

50.00

5) 541-.5354
DISCOUNT

.00

ingt?

0

— (It
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Jr

F’,f ssoou.i REV IV92)



7. ADDITIONAL STATEMENTS OR EXPLANATIONS:

Free phase hydrocarbon liquids were identified on the water
surface, and dissolved components in the water at the EPNG
Blanco Plant (Figure 1). The NMOCD requested product removal
in a letter dated January 21, 1993.

The source of water to be removed is the shallow unconfined
aquifer. No water wells tap this aquifer in the immediate
vicinity of the proposed recovery operation.

Monitor wells (Figure 2) were drilled as noted below to
investigate the extent of contamination. Water and floating
product will be pumped from either MW—19 or MW-26 initially.
Upon evaluation of the effectiveness of the system,
installation of an additional recovery well will be evaluated.

Based on punp tests conducted in October, 1992, it is
anticipated that only a flow rate of .25 gallon per minute
(.420 acre ft/year) can be sustained from each well.

Oil and water will be withdrawn together and placed in an
aboveground storage tank near the monitor wells. The
accumulated liquids will be transported to an oil field liquid
storage tank for recycling.

The volume of hydrocarbon liquid to be removed was not
determined during the initial investigations. It is
anticipated at this time that recovery operations will be
completed within 10 years.

TABLE 1

Well Date Recovery Fee
Number Drilled Diameter Depth Anticipated Due

MW—2 9/2/88 4 in 57.5 ft. 0 0
MW—19 1/11/90 2 in 66 .25gpm $25
MW—20 9/17/92 2 in 66 0 0
MW—23 9/21/92 4 in 64 0 0
MW—24 9/22/92 4 in 64.5 0 0
MW—26 9/29/92 4 in 65.5 .2sgpm $25
MW—27 10/1/92 2 in 70 0 0

N
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BLANCO PLANT

PROJECT:EPNG 63716 (EPNGBLMP) I LOCATION: BLANCO PLANT

K,W. BROWN & ASSOCIATES. INC. I DATE: 2—6—90
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DATE: DATE: 2—6—90 FIGURE:
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APPLICATION TRACKING RECORD

Application File No. SJ_%i/ti 4f
Date Filed 7,4J29j

Name of App 1 i cant 4f 14
Entered in Day Log?_________________ Entered in S.E.R File?__________

Viewed by District Supervisor - Date________________ Initials__________

Particular Basin Area .lfrf-’c74t€21L--

Forwarded to on date____________________

Notice Sent on Date Affidavit received________________

Protested?____________ by Whom?_______________________________________

NOTES
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t2 fo Ai/ki/



Basin Disposal, Inc.  
Application for Permit Renewal  

Volume IV:  Siting and Hydrogeology 
Section 2:  Hydrogeology 

November 2019 (Updated December 2022) 
 

Parkhill  01165722 

 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT IV.2.B  

BORING LOGS AND ASSESSMENT WELL COMPLETIONS FOR THE  
BASIN DISPOSAL FACILITY INVESTIGATIONS 

  



shared: JSAI forms and more\drill log form.doc 

JOHN SHOMAKER & ASSOCIATES, INC. 
Water-Resource and Environmental Consultants 
2611 Broadbent Parkway NE, Albuq., NM  87107 Borehole Logging Form

Client: Basin Disposal, Inc. Project:  borehole No. 1/AW-1 Hole:  1 1 of  1 
Site: Bloomfield, NM Date: 5/19/2008 
Geologist: EM Contractor: Hydrogeologic Services Map:  

Drill Method:  auger and split spoon Rig: Failings-International  

Notes: operation attended by Brad Jones, 
Env. Engineer with NMEMNR/OCD 

Bit size:  

Elevation, ft: Land Surface: TOC:  

Sample 
Depth, ft Lithology % 

Rec. 
Moisture 

Encountered, 
ft bgl 

Description 

0 - 2 fill ? 72  sandy loam 

2 - 4 fill ? 72  same as 0 – 1.5 ft interval 

4 - 6 fill ? 
alluvium 83  sandy loam changing gradually to a clayey sand; at 58” abrupt contact to a 

coarse sand 
6 - 6.5 alluvium 100  coarse sand (full core in sleeve) 
6.5 - 7 alluvium 100  loamy sand (full core in sleeve) 
7 - 7.5 alluvium 100  coarse sand (full core in sleeve) 
7.5 - 8 alluvium 100  coarse sand (full core in sleeve) 
8 - 8.5 alluvium 100  silty sand/loamy sand (full core in sleeve) 

8.5 - 10.5 alluvium 100  well-sorted (dry) sand 

10.5 - 12.5 alluvium 100  well-sorted (dry) sand; contact at 12 ft bgl to clay with Stage I caliche 

12.5 - 14.5 alluvium 100  predominantly clay with caliche, layered with sandy loam, layered with silty 
sand in 6” intervals 

14.5 - 16.5 alluvium 100  coarse sand – bottom tagged ~17 ft bgl, salt xstals grow on wet glued sample 
15 ft & down 

17 - 19 alluvium 100  coarse sand; contact at 17.5 ft bgl with a dry silty fine sand 

19 - 21 alluvium 100  loamy sand grading (over a few inches at 19.5 ft bgl) to a white, loamy silt 

21 - 23 alluvium 50  white, silty sand, including some caliche 

24 - 26 alluvium 80  silty sand grading to a sandy silt, grading to a (more consolidated) loamy sand 
at the base 

26 - 28 alluvium 100  predominantly yellow-white sand – loamy sand, with 2” of sandy loam  

28 - 30 alluvium 92  sandy loam; contact at 28.5 ft bgl with well graded (sorted) sand 

30 - 32 alluvium 100  10” sand; 4” of semi-consolidated sandy loam; with 10” of reddish, fine sand  

32 - 34 alluvium 100  12” fine sand; 12” fine, yellow-white sandy loam 

34 - 36 alluvium 100  6” fine, sandy loam; 12” fine sand; 6” sandy loam with a trace of clay 

36 - 38 alluvium 100  12” gray sand; 6” sandy loam; 6” sand 

38 - 40 alluvium 100  14” medium (slightly cool – moist?) yellow-gray sand; 10” clayey sand (first 
real clay layer) 

40 - 42 alluvium 100 41.25 15” medium, gray-yellow sand; 9” sand (with feldspar, quartz)  

42 - 43 alluvium 
sandstone 100  

moist, coarse sand; sandstone contact at 42.90 ft bgl; sandstone with green 
alteration (predominantly quartz, minor feldspar), consolidated, no fizz with 
HCl; fractured/weathered with horizontal fractures 

 
 



shared: JSAI forms and more\drill log form.doc 

JOHN SHOMAKER & ASSOCIATES, INC. 
Water-Resource and Environmental Consultants 
2611 Broadbent Parkway NE, Albuq., NM  87107 Borehole Logging Form

Client: Basin Disposal, Inc. Project:  Coring to 100 ft bgl Hole:  2 1 of 1 
Site: Bloomfield, NM Date: 5/20/2008 
Geologist: EM Contractor: Hydrogeologic Services Map:  

Drill Method:  auger and split spoon / direct 
air with 10-ft core barrel 

Rig: Failings-International  

Notes: operation attended by Brad Jones, Env. 
Engineer of the NMEMNR/OCD 

Bit size:  

Elevation, ft: Land Surface: TOC:  

Sample 
Depth, ft Lithology % 

Rec. 
Moisture 

Encountered, 
ft bgl 

Description 

0 - 2 alluvium   loamy sand 

2 - 4 alluvium good  sandy loam; grading to loamy sand; grading to sandy clay 

4 - 6 alluvium 50  loamy sand; grading to sandy, unsaturated clay; bottom few in. stage I caliche 

6 - 8 alluvium 100  fine sand (with gypsum flakes); grading to medium sand with 10% rounded 
gravel, salt crystals grow on wet glued samples from 6 ft & down in alluvium 

8 - 10 alluvium 100  medium - coarse sand with 2” gravel layer @ 8.35 ft bgl; gravel is 
subangular, has weathering rinds; provenance is a mudstone 

10 - 12 alluvium 100  medium - coarse sand; sharp contact @9.5 ft bgl to loam with stage I/II 
caliche 

12 - 14 alluvium 100  very friable dark-gray, silt(stone) (no-fizz w HCl);almost-consolidated. 

14 - 16 alluvium 75  dark-gray, friable silt(stone), dry; non-lithified but consolidated, with small 
bits of gravel locally 

16 - 18 alluvium 88  v. consolidated silt(stone); @ 15.8 ft bgl caliche layer 

18 - 20 alluvium 63  consolidated silt(stone), @ 19.8 ft bgl 1/4 in. gravel 

20 - 21 alluvium ?  consolidated (but friable) silt(stone), fract with FeO 

    (split-spoon sampling above) 
    (coring with direct air below) 

21 - 31 siltstone 
sandstone 25 25 – 30 

greenish, siltstone (0.8 ft).  Greenish sandstone (0.5 ft); followed by 0.3 ft of 
loose yellow well-graded. Bottom (?) of the core has a total of 0.9 ft of 
sandstone.  Missing section.  Lacquer-like smell.  Moist section above 
sandstone contact 

31 – 41 sandstone 85  sandstone, (quartz, feldspar) with 5% mudstone; in places arkosic 

41 – 51 sandstone 100  same as 31 – 41; with platelets of eroded mudstone 

51 - 61 sandstone 
siltstone 90 57 sandstone grading to arkose – conglomerate with coal horizons green-gray 

siltstone contact at 59.3 ft bgl 

61 - 71 siltstone 
sandstone 85  gray siltstone with fine sandstone (contact @ 69.5 ft bgl) 

71 - 81 siltstone 95  siltstone with coal-horizons; clay-coating on the inside of the core barrel, 
from local clay lenses (?); no moisture within core when fresh 

81 - 91 siltstone 100  greenish-gray siltstone with coal-horizons, blacker marbling, no minerals 
seen unaided 

91 - 101 siltstone 100 94 green siltstone with clay horizon approximately 2 in. thick; approx. 1.5 ft of 
core left in the hole 

 
 



shared: JSAI forms and more\drill log form.doc 

JOHN SHOMAKER & ASSOCIATES, INC. 
Water-Resource and Environmental Consultants 
2611 Broadbent Parkway NE, Albuq., NM  87107 

Borehole Logging Form 

Client: Basin Disposal, Inc. Project:  Coring to 100 ft bgl Hole:  3 1 of 1 
Site: Bloomfield, NM Date: 5/22/2008 
Geologist: EM Contractor: Hydrogeologic Services Map:  
Drill Method:  auger and split spoon / direct 

air with 10 ft core barrel 
Rig: Failings-International  

Notes: operation attended by Brad Jones, Env. 
Engineer of the NMEMNR/OCD 

Bit size:  

Elevation, ft: Land Surface: TOC:  
Sample 

Depth, ft Lithology Rec. % 
Moisture 

Encountered, 
ft bgl 

Description 

0 - 2 fill -  medium sand – middle 6” is silty sand; more loamy sand toward the bottom 

2 - 4 fill 80  well-sorted sand; grading to loamy sand; grading to silty sand; grading to 
well sorted sand 

4 - 6 fill 100  well-sorted sand; clay lens; grading to loamy sand; grading to coarse sand; 
grading to loamy (yellow) sand 

6 - 8 alluvium 100  loamy (yellow) sand; abrupt contact with loamy(gray) compacted; grading to 
well-sorted sand 

8 - 10 alluvium 100  well-sorted (dry) sand 

10 - 12 sandstone 60  0.2 ft well-sorted sand; 1 ft weathered sandstone bedrock, non-lithified,white 
and dry sand 

12 - 14 sandstone GRAB  yellow, weathered, friable sandstone (dry) 

14 - 16 sandstone GRAB  yellow, weathered, friable sandstone (dry) 

16 - 18 sandstone GRAB  yellow, weathered, friable sandstone (dry) 

18 - 20 siltstone 95  17.5 ft bgl brown – gray siltstone (bottom 2” is very friable and calcified, 
with caliche (non-linked)) 

    (split-spoon sampling above) 
    (coring with direct air below) 

20 - 30 siltstone 50  greenish, brown, friable, dry, siltstone.  Smells of sulfur.  Fracture surface 
coated by calcite (?) xstals. 

30 - 40 siltstone 100  
greenish siltstone, grading to gray siltstone with faint paint thinner smell (33 
– 38 ft bgl),grading to green siltstone with FeO on fractures.  3 (6” thick) ss 
lenses from 33 to 38 ft bgl.  At 38 ft bgl a 4” soft (no moisture) clay lens. 

40 - 50 sandstone 100  40.5 - 43.5 sandstone (dolomite, quartz, rare fldspr, mica) with micaceous cross beds 
(dry), @ 43 ft bgl fract. siltstone lens – to the base sandstone is coal-bearing 

50 - 60  sandstone, 
siltstone 90 56.5 sandstone with green-gray siltstone contact at 58.5 ft bgl 

60 - 70 siltstone 85  siltstone with friable organic horizons (64 & 65 ft bgl) – no fractures, no 
moisture, but slippery, talc-like feel, org. are greasy luster, botryoidal in habit 

70 - 80 siltstone 97  same as 60 – 70 ft bgl 

80 - 90 siltstone 100 80.5 siltstone with gypsum-filled fractures, fracture at 80 ft bgl is moist 

90 - 100 siltstone, 
sandstone 100  same as 60 – 70 ft bgl; sandstone contact @ 99.8 ft bgl 
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ATTACHMENT IV.2.C  
GEOTECHNICAL SOIL TESTS – BASIN DISPOSAL SITE 

  



Vinyard & Associates, fnc.
8916-A Adams Street NE

Albuquerque, New i l lexico 871 l3

50s/797-9713 505i797-97{9 FAX

A
eotechnical Engineering * Materials Testing * Envirorunental Engineering

June 25, 2008

John Shomaker & Associates, Inc.
2611Broadbent Parkway
Albuquerque, NM 81101

Attn: Mr. Erwin A Melis, Ph.D

Project: Basin Disposal
V & A Project No. 08-2-282

Gentlemen:

Note: Revised to show atterberg test
results.

Attached are copies of the Laboratory fest results for the subject

project.

Should you have any questions regarding this data, please do not hesitate

to cal l .

Vinyard & Assgciates, Inc.

S.E.T.

Attachment: Figure No.: 4

cc: Addressee, (1)- t -
Basin Disposal, Inc. - Attn: Mr. John Volkerding

Sincerely,

Martie Neves

rnn



Falling Head Permeability Test
ASTM D5856-95

Project :  Basin Disposal Date: 111212008

Project No.: 08-2-282

Sample Number 926 @ 5.5'  ro 6.0 '

Permeameter No.: b

Note : MDD and Specif ic Gravity are assumed
Moisture content -  8.3
In place dry density 89.9 l t  f t3
Atterberg Limit  -  L iquid Limit  NV -  Plast ic Limit  NV -  Plast ic i ty Index NP

MDD (pcf): d i l0 Diameter of Specimen, cm: D 6.172

v--d|62.4: v t .7 63
t

Area of Specimen, cm' A 29.92
7o Compaction: ,/o 80% Init ial Height of Specimen,cm : L 7.96
DrySoif :ch*Y*y: Ws 33s.9 Volume, ml, V=A*L v 238.r6
Specific Gravity: o 2.5 Void Ratio ( V-Vs)/Vs : e 0.77
Vol of Solids,Vs=Ws/g: Vs 134.3 Constant 2.303 *(a/A)*L : c 0.194225
Area of Standpipe, cm2' a 0.311

In i t ia l  Time to 8:00 AM 8:02 AM 8:04 AM 8:06 AM 8:08 AM 8:i0 AM

Final  Time tg 8:0 I AIv{ 8:03 AM 8:05 AM 8:07 AM 8:09 AM 8:l  I AM

Time Interval ,  min I I I

Elapsed Time, sec: t 69 l l 13 t+ 1A l5

In i t ia l  Head, cm ho 182.0 182.0 182.0 182.0 182.0 182.0

Final  Head. cm hf 15.3 I  ) .J 1 5.3 I  ) .J r5.3 15.3

Log ho/h1 r .08 r.08 r.08 1.08 r .08 1.08

Water Temp, C T 22.5 22.5 z, . ) l l . i 22.5 22.5

Viscosity Corr. Factor Rt 0.9433 0.9433 0.9433 0.9433 0.9433 0.9433
Coeff icient of
Permeabil i tv. cm/sec K L03 E-03 2.95 E-03 2.868-03 2.83 E-03 2.83 E-03 2.798-03

Coell icient of
Permeabil i ty Corrected, Kr, 2.86E-03 2.78E-03 2.10E-03 2.67E-03 2.678 -03 2.6lE-03

Average - Coefl icient of
Permeabil i tv. cm/sec K 2.838-03

Permeabi l i ty  Corr . , Kr, 2.618-03



Project :  Basin Disposal

Falling Head Permeability Test
ASTM D5856-95

Date: 111212008

08-2-282Project No.:

Sample Number 921 @ 6.5'  ro 7.0 '

Permeameter No.: b

Note :  MDD and Speci f ic  Gravi ty are assumed
Moisture content -  8.2
ln place dru density - 89.5 lbs / f t '
At terburg Limits Liquid Limit  NV -  Plast ic Limit  NV -  Plast ic i ty Index NP

MDD (pcf): d 110 Diameter of Specimen, cm: D 6.1',72

Y=d|62.4: v t .7 63 Area of Specimen, cm2 : A 29.92
%o Compaction: oh 78% Init ial Heisht of Snecimen.cm : L 7.89
DrySoif :oh*Y*y: Ws 324.6 Volume, ml, V:A*L V 236.07
Specific Gravitv: J' 2.5 Void Ratio ( V-Vs)/Vs : e 0.82
Vol of Solids,Vs:Ws/g: Vs t29.8 Constant 2.303 *(a/A)*L : c 0.192517

Area of Standpipe, cm2' a 0.3t7

In i t ia lTime to 8:00 AM 8:02 AM 8:04 AM 8:06 AM 8:08 AM 8:10 AM

Final  Time t f 8:01 AM 8:03 AM 8:05 AM 8:07 AM 8:09 AM 8: l  I  AM

Time Interval .  min I I I I I I

Elapsed Time, sec: t 7l 7l 72 13 15 16

In i t ia l  Head, cm ho r82.0 182.0 182.0 182.0 182.0 182.0

Final  Head, cm hf r5.3 15.3 I  5.3 I  5.3 1 5.3 15.3

Log ho/h1 I r .08 r.08 r.08 r.08 1.08 | .08

Water Temp, C T 22.5 22.5 22.5 22.s 22.5 22.5

Viscositv Corr. Factor Rr 0.9433 0.9433 0.9433 0.9433 0.9433 0.9433
Coefficient of

Permeabi l i tv.  cm/sec K 2.92E-03 ?.92E-03 2.88E-03 2.84E-03 2.16E-03 2.73E-01

Coellicient of
Permeabil i ty Corrected, K,, 2.75E-03 2.758-03 2.12E-03 2.68E-03 2.618-03 2.s7E-03

Average - Coeff icient of
Permeabil i tv. cm/sec K 2.808-03

Permeabil i ty Corr., K1 2.64E-03
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ATTACHMENT IV.2.D  
GROUNDWATER SAMPLE LAB ANALYTICAL REPORTS – BASIN DISPOSAL SITE 

2006 AND 2008 MONITORING EVENTS   
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SHOMAKER 2008B – GROUNDWATER INVESTIGATION REPORT 

  



SUBSURFACE AND GROUND-WATER
INVESTIGATION IN SUPPORT

OF THE MODIFICATION OF A
SURFACE WASTE MANAGEMENT FACILITY

BASIN DISPOSAL, INC.
BLOOMFIELD, NEW MEXICO

by

Erwin Melis, PhD

Roger Peery, CPG

JOHN SHOMAKER & ASSOCIATES, INC.
Water-Resource and Environmental Consultants

2611 Broadbent Parkway NE
Albuquerque, New Mexico 87107

prepared for

Basin Disposal, Inc.
Aztec, New Mexico

September 2008
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ILLUSTRATIONS

(follow text)

Figure 1.  Geologic map showing geographic features, including streams, springs, and water
wells from the NMOSE WATERS database and Stone et al. (1983), and the line
of section of the general cross-section near the Basin Disposal Site, Bloomfield,
New Mexico.

Figure 2.  Aerial photograph showing the locations of the existing pond, the drilled boreholes,
initial assessment wells, proposed evaporation ponds, and well site of the Conoco-
Phillips Martin 3 No. 1, Basin Disposal Site, Bloomfield, New Mexico.

Figure 3.  Geologic map of the area north of Bloomfield, New Mexico showing line of section
and NMOSE database wells within a 1-mile radius of the Basin Disposal Site.

Figure 4.  General west-east geologic cross-section across Crouch Mesa, and the Basin
Disposal Site, Bloomfield, San Juan County, New Mexico.

Figure 5.  Detailed west to east geologic cross-section including lithologic data from BH-3,
BH-2, and BH-1 (AW-1) at the Basin Disposal Site, Bloomfield, New Mexico.

Figure 6.  Topographic map showing water wells from the NMOSE WATERS database and
Stone et al. (1983), Basin Disposal Site initial assessment wells, and water-level
elevation contours of the alluvial and Nacimiento Formation bedrock aquifers, Basin
Disposal Site, Bloomfield, New Mexico.

Figure 7.  Photographs of continuous core samples from borehole No. 2 (BH-2), Basin
Disposal Site, Bloomfield, New Mexico.

Figure 8. Ground-water initial assessment well AW-1 completion diagram, borehole
lithology, and ground-water elevation, Basin Disposal Site, Bloomfield, New
Mexico.

Figure 9.  Ground-water initial assessment well AW-2 completion diagram, borehole lithology
(from nearby borehole No. 2), and ground-water elevation, Basin Disposal Site,
Bloomfield, New Mexico.
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SUBSURFACE AND GROUND-WATER INVESTIGATION
IN SUPPORT OF THE MODIFICATION OF A

SURFACE WASTE MANAGEMENT FACILITY,
BASIN DISPOSAL, INC., BLOOMFIELD, NEW MEXICO

1.0  INTRODUCTION

 John Shomaker & Associates, Inc. (JSAI) was contracted by Basin Disposal, Inc. to

perform a hydrogeologic investigation of the northern part of the Basin Disposal 30-acre

property at 500 Montana, Bloomfield, New Mexico.  The subject property is located within the

city limits of Bloomfield, about 4 miles north of center of Bloomfield, and west of New

Mexico Highway 544 connecting Bloomfield and Aztec (Fig. 1).  Basin Disposal collects

produced water from oil and gas wells in the area, processes it, and conveys it into an

evaporation pond, before the saline water is filtered and then injected into a deep aquifer using

an injection well.  Basin Disposal would like to expand its current storage capacity and

construct one or two new evaporation ponds, and hydrogeologic and pedologic data pertaining

to the Site are required by New Mexico Administrative Code (NMAC 19.15.36.13), enforced

by the New Mexico Energy, Minerals and Natural Resources Department, Oil Conservation

Division (NMOCD).

JSAI has completed a hydrogeologic and pedologic investigation of the Basin Disposal

Site.  The investigation was conducted in accordance with the NMOCD approved workplan of

May 13, 2008 (JSAI, 2008) between May 19 and May 26, 2008.  NMOCD Environmental

Engineer Brad A. Jones was present on-site during the investigation from May 19, 2008

through May 23, 2008.

1.1  Background

The Basin Disposal facility was constructed in 1985 and operates as a “Commercial

Surface Waste Management Facility” with permit number NM-1-005 (order date of October

16, 1987).  JSAI performed an initial site visit of the Basin Disposal Site during February

2008.  Based on this visit, JSAI submitted a workplan to the NMOCD detailing drilling and

coring operations at the Site to gather hydrogeologic data.  The workplan was approved on

May 13, 2008 (JSAI, 2008).  Drilling and coring commenced on May 19, 2008.
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This hydrogeologic report uses the results of the on-site investigation, other site-based

information from Basin Disposal, preliminary engineering drawings provided by C-W-E, Inc.,

and published and unpublished regional hydrogeologic data.

1.2  Objective

 The primary objectives of the investigation at Basin Disposal were as follows: 1) to

determine whether a 50-ft separation exists between the lowest ground elevation of the

proposed evaporation pond and the ground-water table, pursuant to Regulation 19.15.36.13

NMAC, 2) to characterize the alluvium and bedrock at the Site and obtain samples for

laboratory geotechnical analysis, and 3) to determine the quality of shallow ground water, if it

is present.

2.0  METHODS

 This hydrogeologic investigation at the Basin Disposal Site began on May 19, 2008

and is summarized below:

1. A total of four (4) boreholes (BH-1 through BH-4) were drilled by
Hydrogeological Services of Albuquerque, New Mexico, with a single rig using a
combination of hollow-stem auger drilling and direct-air rotary coring at approved
locations with clean equipment.  Boreholes BH-1 and BH-4 were completed as
ground-water initial assessment wells AW-1 and AW-2, respectively (Fig. 2).

2. Continuous soil samples (alluvium) were collected using split-spoon sampling
methods at BH-1 (AW-1), BH-2, and BH-3.  Continuous core samples were
collected from bedrock below the alluvium.  Alluvium samples, drill cuttings, and
core samples were described by JSAI personnel in the field (Appendix A).
NMOCD’s Brad Jones collected samples at selected intervals; these intervals are
marked in Appendix A.  BH-4 (AW-2) is 20 ft west of BH-2 and was not sampled.

3. Several split-spoon samples were collected at the AW-1 location from the 6 to

8.5 feet below ground level (ft bgl) interval.  Two of these samples were submitted

to Vinyard & Associates Engineering Consultants of Albuquerque, New Mexico

for hydraulic conductivity, plasticity, moisture content, and pore volume analysis.
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4. Initial assessment wells AW-1 and AW-2 were completed at the two sites where
either shallow ground water in the alluvium or moisture in clay lenses was present.
Wells were completed with 2-inch schedule 40 PVC, flush-threaded casing, and
10 ft of 0.010-inch wide manufactured screen.  The screened interval was set to
span the water table as measured at the time of construction.  The annulus from the
bottom of the screen to about 10 ft above the screen was filled with 10-20 gradation
silica sand, above which about 10 ft of bentonite was emplaced in order to prevent
surface-water infiltration and contamination.  Wellheads were completed using
above ground completion, and both well casings were secured with locking caps.
Well completion diagrams are presented as Figure 8 and 9.

5. Initial assessment wells were developed using dedicated, disposable bailers on May
27 and May 29, 2008.  Field measurements consisting of pH, specific conductance,
and temperature of produced water were periodically measured throughout well
development and purging.

6. After the water level in the wells recovered, depth to water was measured to the
nearest 0.01 ft.  Water-quality samples were collected after purging three well
volumes and submitted to Hall Environmental Analysis Laboratory for analysis.

3.0  GEOGRAPHY

The Basin Disposal Site is located within the northwest quarter of Section 3, Township

29 North, Range 11 West (Fig. 1).  The Site lies about 4 miles north of the San Juan River, and

about 6 miles south of the Animas River on Crouch Mesa, about 500 ft and 400 ft above the

respective river plains.  The Site occupies the West Fork of Bloomfield Canyon, an ephemeral

drainage that drains south to the San Juan River; the Site slopes gently to the east and

southeast, from a maximum elevation of 5,750 ft to less than 5,700 ft.  Based on our review of

preliminary engineering drawings, the elevation of the base of the lowest evaporation pond is

located approximately 5,709 ft above mean sea level (amsl), with a sump at approximately

5,704 ft amsl.  The final design may have the base of the sump as low as 5,700 ft amsl

(personal communication, John Volkerding).
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4.0  HYDROGEOLOGY

The Basin Disposal Site is located within the San Juan Basin, a large Late Cretaceous to
Early Tertiary-aged elliptical-shaped basin related to sedimentary deposition outboard of
continental convergence along the Pacific margin.  The San Juan Basin consists of about
12,000 ft of Early Tertiary- and Mesozoic-age sedimentary rocks, on top of about 2,500 ft of
Paleozoic-age sedimentary rocks all tilted in toward a point more than 40 miles east-southeast of
Bloomfield (Stone et al., 1983).  Figure 3 presents a geologic map showing the Basin Disposal
Site and the surrounding area.  Figure 4 presents a general west to east geologic cross-section,
whereas Figure 5 is a detailed geologic cross-section through the Site.  At the Site, a relatively
thin layer of alluvium overlies the Paleocene-aged Nacimiento Formation.  The alluvium
regionally consists of clay, silt, sand, and gravel (Brown and Stone, 1979). The Nacimiento
Formation consists of white, medium- to coarse-grained, arkosic sandstones, alternating with
grey to black mudstones.  The total thickness of the Nacimiento Formation regionally ranges
from 418 to 2,232 ft, but at the Conoco-Phillips Martin 3 No. 1 gas well, about 500 ft northwest
of the Site (Fig. 2), the Tertiary section, including the Nacimiento Formation is noted to be less
than 845 ft (NMOCD, 2008).  Beds within the Nacimiento Formation dip very slightly to the
basin center, or to the southeast (Brown and Stone, 1979).  Immediately below the Nacimiento
Formation lie 81 to 96 ft of Tertiary-aged Ojo Alamo Sandstone (NMOCD, 2008), followed by
at least 1,100 ft of the Cretaceous-aged Fruitland Formation-Kirtland Shale (Stone et al., 1983).

Records of wells within a 6- to 10-mile radius show few completed wells away from
the immediate confines of the Animas River and the San Juan River valleys and near the Basin
Disposal Site.  Stone et al. (1983) lists 15 bedrock wells completed into the Nacimiento
Formation and 36 alluvial wells in the area.  Only six of the bedrock wells and two alluvial
wells are more than 2 miles from either river.  The New Mexico Office of the State Engineer
(NMOSE) WATERS database (WATERS) lists ten additional wells with completion dates
and/or well completion information recorded within a 2-mile radius of the Site (see
Appendix B for NMOSE wells).  An additional six wells are recorded in WATERS that have
expired permits or no completion dates.  These wells may or may not have been completed.
Four of the WATERS-listed well permit applications are within a 1-mile radius of the Site.
Permit number SJ-01887 is expired and conceivably was never drilled.  Permit numbers
SJ-01995, SJ-02086, and SJ-03658 are applications to appropriate ground water with no
further known information.  It is possible that these wells were never drilled and completed.
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Wells completed in the Nacimiento Formation range in depth from 10 to 975 ft, and

average 306 ft.  Reported water levels in these wells range between 2 and 280 ft bgl and

average 60 ft bgl (Stone et al., 1983).  Away from the rivers, water levels in bedrock wells

average 127 ft bgl.  Riverside alluvial wells have depths between 6 and 70 ft and average 37 ft,

whereas alluvial thicknesses near the river axes average about 60 ft (Brown and Stone, 1979).

Reported water levels in alluvial wells range between 3 and 45 ft bgl and average 19.6 ft bgl

(Stone et al., 1983).  Away from the rivers, lithologic logs in WATERS indicate between 6 and

73 ft (average 37 ft) of alluvium, whereas these wells average 143 ft in depth, suggesting that

most of these wells are completed into bedrock (Appendix B).  Water levels in these wells

have a bimodal distribution.  NMOSE-listed wells with little alluvial thickness have deeper

water levels (245 ft bgl), whereas wells with larger alluvial thickness have shallower water

levels (56 ft bgl).  Brown and Stone (1979) reported that perched water is common in the

alluvium.  The closest well, NMOSE file number SJ-01851, 8,500 ft to the southeast (Fig. 3),

was completed to a depth of 125 ft bgl (73 ft of alluvium); it has a water depth of 48 ft bgl and

most likely produces water from both the alluvium and bedrock.  Alluvial thickness at the

Basin Disposal Site ranged from 10.5 ft (borehole No. 3) to 42.9 ft (AW-1), and averaged

24.8 ft (Fig. 5).

Regional ground-water elevation at the Basin Disposal Site is based on a combination

of water wells listed in Stone et al. (1983) and WATERS-listed wells, and is estimated as less

than 5,600 ft amsl (Fig. 6).  This indicates that the regional ground-water table at the Site is

deeper than 100 ft bgl and suggests that the ground-water present in AW-1 and AW-2 at the

Site is perched.  Other evidence of perched ground water includes dry sandstone below wet

‘bridging and swelling’ clays and mudstones, present in BH-2 and BH-3, and deeper water

levels in bedrock wells in the area (SJ-01302, SJ-03668), and well 29.10.16.2143 (Stone et al.,

1983).  The potentiometric surface elevation map (Fig. 6) shows that bedrock wells and

alluvial wells mostly have similar water levels where they are in close proximity to each other.

These wells likely have water levels representative of the shallow aquifer because these wells

draw water from both aquifers.  Ground water flows to the south-southeast at the Basin

Disposal Site, as is shown on the water-level elevation contour map (Fig. 6).  The hydraulic

gradient in the area is about 0.01 ft/ft.
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4.1  Regional Water Quality

All ground water in the area has been found to have a relatively high specific

conductance and a corresponding elevated total dissolved solids (TDS) concentration except

where the shallow “infiltration of irrigation and river water decreases the specific conductance

of [ground] water” (Stone et al., 1983).  Ground-water quality in wells completed in the

alluvium within a 6- to 12-mile radius of the Basin Disposal Site varies compared to wells

completed in the underlying Nacimiento Formation.  The average specific conductance of

23 wells completed in the Nacimiento Formation is 5,660 micromhos per centimeter

( mhos/cm), whereas the average specific conductance of 54 wells completed in the alluvium

is 1,690 mhos/cm.  Chloride concentrations are as high as 4,100 milligrams per liter (mg/L)

and sulfate concentrations as high as 4,300 mg/L have been noted within the Nacimiento

Formation (Stone et al., 1983, table 6).  Brown and Stone (1979) report that well drillers in the

area avoid drilling into the Nacimiento Formation due to the presence of “salty” waters at the

alluvial/bedrock contact, and poor-quality sodium-, calcium-, sulfate-rich waters within the

Nacimiento Formation.  Near Aztec, shallow alluvial ground water was also found to be high

in TDS, sulfate, and manganese (JSAI, 2003).

4.2  Springs and Watercourses

The nearest listed spring, Peach Spring, is more than 5 miles to the north and Thurston

Spring is more than 8 miles to the northeast (White and Kues, 1992).  Both springs have their

use listed as “stock watering” and “domestic,” and no yield is provided for either spring.

Thurston Spring is sourced from the Nacimiento Formation and drains to the Animas River,

away from the Basin Disposal Site (Stone et al., 1983).  The source for the Peach Spring is not

listed.  The nearest river is the San Juan, about 4 miles south of the Basin Disposal Site.  A

map showing the river, springs, and the NMOSE WATERS database wells and the wells listed

in table 1 of Stone et al. (1983) is included as Figure 1.
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5.0  RESULTS

5.1  Borehole Depth and Lithology

 Four boreholes were drilled between May 19, 2008 and May 27, 2008 on the Basin

Disposal Site.  Two boreholes were drilled to about 100 ft bgl to characterize the subsurface

sediments and lithology and the relative moisture content.  After shallow ground water was

found two of the four boreholes were completed as ground-water initial assessment wells to a

total depth of about 43 and 31 ft, respectively (Table 1).  Locations are shown on Figure 2, and

well completion details are shown on Figures 8 and 9.  The lithology of each borehole was

described from continuous core samples collected from three of the four boreholes.  AW-2

(BH-4) was drilled and completed about 20 ft west of BH-2 after BH-2 was found to have

shallow ground water.  BH-2 was logged and plugged and abandoned; BH-4 was not logged.

Perched ground water was present in the alluvium at BH-1 (AW-1) 41.25 ft bgl and

above the Nacimiento Formation sandstone contact at 42.90 ft bgl.  Moist zones within the

Nacimiento Formation siltstone and sandstone members were present in BH-2 at 25 to

30 ft bgl, at 57 ft bgl, and at 94 ft bgl.  Moist zones within the Nacimiento Formation siltstone

and sandstone members were present in BH-3 at 40.5 to 43.5 ft bgl, at 56.5 ft bgl, and at

80.5 ft bgl.  Moist zones within the Nacimiento Formation were characterized by slightly

damp horizons of less consolidated sandstone, and locally, of shale/siltstone that stuck to the

inside of the core barrel.  Locally, the siltstone horizons were unconsolidated, and clay coated

the inside of the core barrel and the outside of the core (Figure 7).  Moist zones occurred near

visible fractures in the bedrock, or above lithology changes, where presumably a less

permeable member of the Nacimiento Formation retards vertical ground-water flow.  The

alluvium in general consists of sandy loam to well graded sand with few (about 5 percent) clay

members that were documented to be less than 1 ft thick.  The Nacimiento Formation consists

of interbedded mudstones, siltstones, and sandstones, with small amounts of coal, and

arkose/conglomerate.  Detailed lithologic logs are presented in Appendix A.
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Table 1.  Depth of borehole, lithologic thickness, and measured depth to ground water at
Basin Disposal Site, Bloomfield, San Juan County, New Mexico

well name
depth of
borehole,

ft bgl
alluvium type

alluvial
interval,

ft bgl

interpreted
Nacimiento
Formation
interval,

ft

measured
depth to
ground
water,
ft bgl

BH-1/ AW-1 45.0 loamy sand 0 – 42.9 42.9 – 845 42.22

BH-2 101.0 sand and loamy sand 0 – 23.5 23.5 – 845 -

BH-3 100.0 sand fill and silt 0 – 10.5 10.5 – 845 -

BH-4/ AW-2 30.5 mostly sand - ~25 - 845 29.25

ft bgl - feet below ground level

The unconsolidated alluvium at the Site ranges from about 10 to 43 ft bgl, and is

thicker at the eastern edge of the Site, closer to the West Fork of Bloomfield Canyon drainage.

The alluvium thins to the west, toward the lower slopes of Crouch Mesa rising to 5,920 ft

amsl, a quarter of a mile west of the Site. Individual siltstone and sandstone members of the

Nacimiento Formation, between about 3 to 37 ft thick, occur below the alluvium and are

covered by an approximately 10 ft thick friable, weathered bedrock horizon.
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5.2  Geotechnical Characterization of Soil Samples

Selected samples of the unconsolidated alluvium were collected during drilling using a
split-spoon sampler and preserved in capped 6-inch brass sleeves.  On May 19, 2008, five
samples were collected at BH-1 from the interval between 6 to 8.5 ft bgl, the approximate
lower elevation of the proposed evaporation pond, and stored in sealed plastic bags.  Of all the
samples collected from BH-1, two samples, the 6.5 to 7.0 ft bgl sample (Sample 1) and the
7.5 to 8.0 ft bgl sample (Sample 2) were selected for detailed geotechnical analysis.  Sample 1
is loamy sand; Sample 2 is coarse sand.  The samples were submitted to Vinyard & Associates
to be analyzed for porosity, permeability, and conductivity in the laboratory according to
ASTM standards D5856-95, and D4318-05 (Atterberg Limits).  Testing for porosity according
to ASTM standard D4044-84 (2004) was not commercially available due to the “hazardous
material involved,” instead laboratory density, unit weight, and moisture content were
determined by standard methods, giving an estimate on the pore volume.  The results are
summarized in Table 2, whereas the laboratory report is attached as Appendix C.

Table 2.  Summary of laboratory analyses of alluvium
from borehole No. 1, Basin Disposal Site, Bloomfield, New Mexico

BH-1/ AW-1

Atterberg limit testsdepth,
ft bgl hydraulic

conductivity,
cm/sec liquid

limit
plastic
limit

plasticity
index2

laboratory
density1,

g/cm3

unit
weight
(dry),
lb/ft3

moisture
content,
percent

pore
volume,
percent

6.5 – 7.0 2.83E-3 - non-
plastic NA 2.5 89.9 8.3 43.6

7.5 – 8.0 2.80E-3 - non-
plastic NA 2.5 89.5 8.2 45.0

1 – assumed specific gravity 2plasticity index - range between liquid and plastic limit
ft bgl - feet below ground level cm/sec - centimeters per second
g/cm3 - grams per cubic centimeter lb/ft3 - pound per cubic foot
N/A - not applicable
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 The two soil samples from BH-1 (AW-1) were classified in the field as loamy sand and

coarse sand, or well-graded sands, with little or no fines.  The obtained porosity or pore

volume (n) corresponds to a void ratio (e), or the ratio of the void volume to solids volume

(total volume minus void volume) of between 0.77 and 0.82.  This indicates the volume of all

air and water-filled voids as a percentage of the total volume of the core sample.  The dry unit

weight ( d) is equal to the weight of the solids in the sample over the total volume of the

sample, and the three parameters, porosity, void ratio, and dry unit weight of the two samples,

are typical for loose, uniform sand (Peck et al., 1974), confirming our field classification.

Strength and compressibility were not calculated from these parameters.  The average

hydraulic conductivity (per ASTM D5856-95) of the samples compares with an approximate

coefficient of permeability of 10-2 centimeters per second (cm/s) for sand (table 2-2; Scott and

Schoustra, 1968).  Atterberg limit tests for the two samples detected no plastic limit, or no

appreciable clay content to the samples. Correspondingly, there is no liquid limit for the

sample.

5.3  Well Development

The ground-water initial assessment wells were developed using dedicated, disposable

bailers on May 27 and May 29, 2008.  The depth to water, pH, specific conductance, and

temperature of produced water were measured before development and periodically throughout

development.  Water levels in the two initial assessment wells were fairly constant, although

AW-2 was bailed dry after about 4 well volumes on May 29, 2008; however, water was present

in the well after 5 minutes.  AW-1 had a pre-development water level of 42.37 ft bgl on May

27, 2008, and a water level of 41.88 ft bgl on May 29, 2008; AW-2 had a pre-development

water level of 29.25 ft bgl on May 29, 2008, and a water level of 29.60 ft bgl 100 minutes after

development.  Specific conductance in AW-1 slowly increased during bailing, whereas pH,

specific conductance and temperature in AW-2 stabilized quickly.
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5.4  Depth to Water of the Shallow Ground Water

 Depths to water were measured on May 27 and 29, 2008 prior to development and

again prior to sampling.  Sampling occurred on 2 days.  AW-1 was sampled for inorganics on

May 27, 2008, and for organics on May 29, 2008.  On May 29, 2008 water was present in

AW-2 and it was sampled for some selected inorganics.  Well completion depths, screen

intervals, ground surface elevations, and water elevations are reported in Table 3.  Initial

assessment well elevations were determined on a U.S. Geological Survey topographic map

from locations that were plotted using a handheld Garmin  GPS unit.  Depth to water for the

two initial assessment wells shows shallower water levels to the west and deeper water levels

at the eastern end of the Basin Disposal Site (Table 1; Fig. 5).  Regional ground-water-flow

direction is presumed to be to the southeast with an unknown local ground-water gradient due

to the apparent disconnectedness of the perched ground-water lenses.

Table 3.  Total depth, ground-surface elevation, top of casing, depth to water,
and water-level elevations of completed initial assessment wells,

Basin Disposal Site, Bloomfield, New Mexico

UTM
coordinates,
m easterly1

UTM
coordinates,
m northerly1

total
depth

of
well,
ft bgl

screen
interval,

ft bgl

ground-
surface

elevation,
ft amsl

top of
casing,
ft agl

water
level on
5/29/08,

ft bgl

ground-
water

elevation,
ft amsl

AW-1 233,845 4,071,760 45.0 33.0 –
43.1 ~5,715.0 2.5 42.22 5,669.8

AW-2 233,652 4,071,721 30.0 20.0 –
30.0 ~5,719.0 2.9 29.60 5,689.8

1  reference is NAD 1927 ft agl - feet above ground level
m - meters  ft amsl - feet above mean sea level
ft bgl - feet below ground level
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5.5  Site Ground-Water Quality

 Field water-quality data for initial assessment wells AW-1 and AW-2 (Table 4)

indicate extremely elevated values of specific conductance when compared to the background

water-quality data obtained from Stone et al. (1983; table 1 and table 6).  AW-1 shows slightly

higher specific conductance values than AW-2, in addition to increasing specific conductance

values during bailing.  Water from AW-2 had consistently high, but precise specific

conductance values.  A lacquer-like odor was detected during drilling of the nearby BH-2, but

was not detected in AW-2 (BH-4).

Table 4.  Summary of field analyses of specific conductance, pH, and
temperature on May 29, 2008 in Basin Disposal AW-1 and AW-2,

Bloomfield, New Mexico

 specific conductance,
µS/cm pH temperature,

°C

AW-1 31,900 ± 30 7.31 16.8

AW-2 26,600 ± 30 7.80 19.1
°C - degrees Celsius µS/cm - microSiemens per centimeter

A laboratory analysis of water from AW-2 indicated no significant differences in

metals concentrations compared to water produced from AW-1, indicating that the ground

water at both initial assessment wells, one within the alluvium, the other a bedrock well, is

similar.  Only water from AW-1 was analyzed according to U.S. Environmental Protection

Agency (EPA) method 8021B, EPA method 8015B-GRO, and EPA method 8015B-DRO.

Water from AW-2 was not analyzed for organic compounds.  Ground water collected from

AW-1 yielded concentrations of these organics below the laboratory detection limit (see

Table 5).
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Water produced from AW-1 had elevated concentrations of TDS, chloride, fluoride,
nitrate, sulfate, and lead (EPA method 6010 measures total recoverable metals) when
compared to the New Mexico Water Quality Control Commission (NMWQCC) standards (see
Table 6).  The high TDS concentration resulted in elevated detection limits for some
parameters, and as a result, detection limits for arsenic, cadmium, and chromium
concentrations are above the applicable NMWQCC standards (Table 6).  The laboratory report
and chain-of-custody documentation are attached as Appendix D.

Table 5.  Summary of laboratory analyses of selected organic compounds in
ground-water samples from AW-1, Basin Disposal Site, Bloomfield, New Mexico

constituent unit AW-1 NMWQCC
standards

date sampled  5/29/2008

diesel range organics mg/L <1.0 no standard

motor range organics mg/L <5.0 no standard

gasoline range organics mg/L <0.050 no standard

MTBE g/L <2.5 no standard

benzene g/L <1.0 10 g/L

toluene g/L <1.0 750 g/L

ethylbenzene g/L <1.0 750 g/L

total xylenes g/L <2.0 620 g/L

1, 2, 4-trimethylbenzene g/L <1.0 no standard

1, 3, 5-trimethylbenzene g/L <1.0 no standard

NMWQCC - New Mexico Water Quality Control Commission
mg/L - milligrams per liter

g/L - micrograms per liter
MTBE - methyl tertiary butyl ether
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Table 6.  Summary of water-quality analysis results from AW-1 and AW-2, sampled at
the Basin Disposal Site, Bloomfield, San Juan County, New Mexico

constituent unit AW-1 AW-2 NMWQCC
discharge standards

date sampled  5/27/2008 5/29/2007

TDS mg/L 38,000 24,000 1,000

bromide mg/L 6.3 NA no standards

chloride mg/L 2,300 NA 250

fluoride mg/L 1.7 NA 1.6

nitrate mg/L 11 NA 10 (total)

phosphorus mg/L <5.0 NA no standards

sulfate mg/L 18,000 NA 600

arsenic (total) mg/L <0.20 <0.20 0.10

barium mg/L <0.20 <0.20 1.0

cadmium mg/L <0.020 <0.020 0.01

calcium mg/L 480 490 no standard

chromium mg/L <0.060 <0.060 0.05
lead mg/L 0.098 <0.050 0.05

magnesium mg/L 300 170 no standard

mercury mg/L <0.00020 NA 0.002

potassium mg/L 15 39 no standard
selenium mg/L <0.50 <0.50 0.05

silver mg/L <0.050 <0.050 0.05

sodium mg/L 10,000 7,800 no standard
1 - action level for public water supply systems
NMWQCC - New Mexico Water Quality Control Commission
bold - result exceeds standard
TDS - total dissolved solids
mg/L - milligrams per liter
NA - not analyzed
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6.0  CONCLUSIONS

 The following conclusions are based on the findings from the ground-water
investigation at the Basin Disposal Site.

1. Initial assessment wells AW-1 and AW-2 produced ground water with TDS
concentrations of 38,000 mg/L and 24,000 mg/L, respectively.  These are above
the TDS concentration of 10,000 mg/L for fresh water (to be protected), per
NMAC 19.15.36.8 C. (15) (b), as defined in NMAC 19.15.1.7 F. (3).  Therefore,
the shallow ground-water system is not within the jurisdiction of the NMOCD.

2. Initial assessment well AW-1 produced ground water with elevated
concentrations of TDS, chloride, fluoride, nitrate, sulfate, and lead.
Concentrations of total arsenic, cadmium, and chromium were below laboratory
detection limits; however, the detection limit was above NMWQCC standards.
Benzene, toluene, ethylbenzene, and xylenes (BTEX), gasoline range organics,
and diesel range organics concentrations were below the laboratory detection
limits, which are below NMWQCC standards.

3. At three of the four boreholes, there is less than 50 ft separation between the
shallow ground water and the base of the proposed evaporation pond.  However,
the shallow ground water is perched.  The estimated depth to the regional ground
water is greater than 100 ft bgl, with a corresponding elevation of below 5,600 ft
amsl.  There is a 50 ft separation between the regional water table and the lowest
proposed elevation of the new evaporation pond.  The regional ground-water flow
direction is to the south-southeast.

4. The Site is underlain by 10 to 43 ft of loamy sand alluvium, 10 to 16 ft of
weathered (friable) Nacimiento Formation, and more than 82.5 ft of dry
Nacimiento Formation consisting of alternating siltstone and sandstone, that are
locally fractured, and are moist at or above lithologic and structural contacts.  At
the Basin Disposal Site, the Nacimiento Formation is less than 845 ft thick.

5. No known ground-water supply wells are within a 1-mile radius of the Site.  The
NMOSE WATERS database has records of three “applications to appropriate
ground water” and one expired drilling permit in a 1-mile radius of the Basin
Disposal Site.  It is possible that these wells were never drilled and completed.

6. Laboratory results for the well-sorted sandy alluvium at the Basin Disposal Site
indicate that the hydraulic conductivity is about 8.0 ft/day.
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Figure 1. Geologic map showing geographic features, including streams, springs, and water wells from the NMOSE
WATERS database and Stone et al. (1983), and the line of section of the general cross-section near the
Basin Disposal Site, Bloomfield, New Mexico.
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Figure 6. Topographic map showing water wells from the NMOSEWATERS database and Stone et al. (1983), Basin Disposal Site initial assessment
wells, and water-level elevation contours of the alluvial and Nacimiento Formation bedrock aquifers, Basin Disposal Site, Bloomfield,
New Mexico.
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Lithologic logs



shared: JSAI forms and more\drill log form.doc

JOHN SHOMAKER & ASSOCIATES, INC.
Water-Resource and Environmental Consultants
2611 Broadbent Parkway NE, Albuq., NM  87107 Borehole Logging Form

Client: Basin Disposal, Inc. Project: borehole No. 1/AW-1 Hole: 1 1 of  1
Site: Bloomfield, NM Date: 5/19/2008
Geologist: EM Contractor: Hydrogeologic Services Map:

Drill Method: auger and split spoon Rig: Failings-International
Notes: operation attended by Brad Jones,

Env. Engineer with NMEMNR/OCD
Bit size:

Elevation, ft: Land Surface: TOC:

Sample
Depth, ft Lithology %

Rec.
Moisture

Encountered,
ft bgl

Description

0 - 2 fill ? 72  sandy loam
2 - 4 fill ? 72  same as 0 – 1.5 ft interval

4 - 6 fill ?
alluvium 83 sandy loam changing gradually to a clayey sand; at 58” abrupt contact to a

coarse sand
6 - 6.5 alluvium 100 coarse sand (full core in sleeve)
6.5 - 7 alluvium 100 loamy sand (full core in sleeve)
7 - 7.5 alluvium 100 coarse sand (full core in sleeve)
7.5 - 8 alluvium 100 coarse sand (full core in sleeve)
8 - 8.5 alluvium 100  silty sand/loamy sand (full core in sleeve)

8.5 - 10.5 alluvium 100  well-sorted (dry) sand
10.5 - 12.5 alluvium 100  well-sorted (dry) sand; contact at 12 ft bgl to clay with Stage I caliche

12.5 - 14.5 alluvium 100 predominantly clay with caliche, layered with sandy loam, layered with silty
sand in 6” intervals

14.5 - 16.5 alluvium 100 coarse sand – bottom tagged ~17 ft bgl, salt xstals grow on wet glued sample
15 ft & down

17 - 19 alluvium 100  coarse sand; contact at 17.5 ft bgl with a dry silty fine sand
19 - 21 alluvium 100  loamy sand grading (over a few inches at 19.5 ft bgl) to a white, loamy silt
21 - 23 alluvium 50  white, silty sand, including some caliche

24 - 26 alluvium 80 silty sand grading to a sandy silt, grading to a (more consolidated) loamy sand
at the base

26 - 28 alluvium 100  predominantly yellow-white sand – loamy sand, with 2” of sandy loam
28 - 30 alluvium 92  sandy loam; contact at 28.5 ft bgl with well graded (sorted) sand
30 - 32 alluvium 100  10” sand; 4” of semi-consolidated sandy loam; with 10” of reddish, fine sand
32 - 34 alluvium 100  12” fine sand; 12” fine, yellow-white sandy loam
34 - 36 alluvium 100  6” fine, sandy loam; 12” fine sand; 6” sandy loam with a trace of clay
36 - 38 alluvium 100  12” gray sand; 6” sandy loam; 6” sand

38 - 40 alluvium 100 14” medium (slightly cool – moist?) yellow-gray sand; 10” clayey sand (first
real clay layer)

40 - 42 alluvium 100 41.25 15” medium, gray-yellow sand; 9” sand (with feldspar, quartz)

42 - 43 alluvium
sandstone 100

moist, coarse sand; sandstone contact at 42.90 ft bgl; sandstone with green
alteration (predominantly quartz, minor feldspar), consolidated, no fizz with
HCl; fractured/weathered with horizontal fractures



shared: JSAI forms and more\drill log form.doc

JOHN SHOMAKER & ASSOCIATES, INC.
Water-Resource and Environmental Consultants
2611 Broadbent Parkway NE, Albuq., NM  87107 Borehole Logging Form

Client: Basin Disposal, Inc. Project: Coring to 100 ft bgl Hole: 2 1 of 1
Site: Bloomfield, NM Date: 5/20/2008
Geologist: EM Contractor: Hydrogeologic Services Map:

Drill Method: auger and split spoon / direct
air with 10-ft core barrel

Rig: Failings-International

Notes: operation attended by Brad Jones, Env.
Engineer of the NMEMNR/OCD

Bit size:

Elevation, ft: Land Surface: TOC:

Sample
Depth, ft Lithology %

Rec.
Moisture

Encountered,
ft bgl

Description

0 - 2 alluvium   loamy sand
2 - 4 alluvium good  sandy loam; grading to loamy sand; grading to sandy clay
4 - 6 alluvium 50  loamy sand; grading to sandy, unsaturated clay; bottom few in. stage I caliche

6 - 8 alluvium 100 fine sand (with gypsum flakes); grading to medium sand with 10% rounded
gravel, salt crystals grow on wet glued samples from 6 ft & down in alluvium

8 - 10 alluvium 100 medium - coarse sand with 2” gravel layer @ 8.35 ft bgl; gravel is
subangular, has weathering rinds; provenance is a mudstone

10 - 12 alluvium 100 medium - coarse sand; sharp contact @9.5 ft bgl to loam with stage I/II
caliche

12 - 14 alluvium 100  very friable dark-gray, silt(stone) (no-fizz w HCl);almost-consolidated.

14 - 16 alluvium 75 dark-gray, friable silt(stone), dry; non-lithified but consolidated, with small
bits of gravel locally

16 - 18 alluvium 88  v. consolidated silt(stone); @ 15.8 ft bgl caliche layer
18 - 20 alluvium 63  consolidated silt(stone), @ 19.8 ft bgl 1/4 in. gravel

20 - 21 alluvium ?  consolidated (but friable) silt(stone), fract with FeO

(split-spoon sampling above)
(coring with direct air below)

21 - 31 siltstone
sandstone 25 25 – 30

greenish, siltstone (0.8 ft).  Greenish sandstone (0.5 ft); followed by 0.3 ft of
loose yellow well-graded. Bottom (?) of the core has a total of 0.9 ft of
sandstone.  Missing section.  Lacquer-like smell.  Moist section above
sandstone contact

31 – 41 sandstone 85  sandstone, (quartz, feldspar) with 5% mudstone; in places arkosic
41 – 51 sandstone 100  same as 31 – 41; with platelets of eroded mudstone

51 - 61 sandstone
siltstone 90 57 sandstone grading to arkose – conglomerate with coal horizons green-gray

siltstone contact at 59.3 ft bgl

61 - 71 siltstone
sandstone 85  gray siltstone with fine sandstone (contact @ 69.5 ft bgl)

71 - 81 siltstone 95 siltstone with coal-horizons; clay-coating on the inside of the core barrel,
from local clay lenses (?); no moisture within core when fresh

81 - 91 siltstone 100 greenish-gray siltstone with coal-horizons, blacker marbling, no minerals
seen unaided

91 - 101 siltstone 100 94 green siltstone with clay horizon approximately 2 in. thick; approx. 1.5 ft of
core left in the hole



shared: JSAI forms and more\drill log form.doc

JOHN SHOMAKER & ASSOCIATES, INC.
Water-Resource and Environmental Consultants
2611 Broadbent Parkway NE, Albuq., NM  87107

Borehole Logging Form

Client: Basin Disposal, Inc. Project: Coring to 100 ft bgl Hole: 3 1 of 1
Site: Bloomfield, NM Date: 5/22/2008
Geologist: EM Contractor: Hydrogeologic Services Map:
Drill Method: auger and split spoon / direct

air with 10 ft core barrel
Rig: Failings-International

Notes: operation attended by Brad Jones, Env.
Engineer of the NMEMNR/OCD

Bit size:

Elevation, ft: Land Surface: TOC:
Sample

Depth, ft Lithology Rec. %
Moisture

Encountered,
ft bgl

Description

0 - 2 fill -  medium sand – middle 6” is silty sand; more loamy sand toward the bottom

2 - 4 fill 80 well-sorted sand; grading to loamy sand; grading to silty sand; grading to
well sorted sand

4 - 6 fill 100 well-sorted sand; clay lens; grading to loamy sand; grading to coarse sand;
grading to loamy (yellow) sand

6 - 8 alluvium 100 loamy (yellow) sand; abrupt contact with loamy(gray) compacted; grading to
well-sorted sand

8 - 10 alluvium 100  well-sorted (dry) sand

10 - 12 sandstone 60 0.2 ft well-sorted sand; 1 ft weathered sandstone bedrock, non-lithified,white
and dry sand

12 - 14 sandstone GRAB  yellow, weathered, friable sandstone (dry)

14 - 16 sandstone GRAB  yellow, weathered, friable sandstone (dry)

16 - 18 sandstone GRAB  yellow, weathered, friable sandstone (dry)

18 - 20 siltstone 95 17.5 ft bgl brown – gray siltstone (bottom 2” is very friable and calcified,
with caliche (non-linked))

(split-spoon sampling above)
(coring with direct air below)

20 - 30 siltstone 50 greenish, brown, friable, dry, siltstone.  Smells of sulfur.  Fracture surface
coated by calcite (?) xstals.

30 - 40 siltstone 100
greenish siltstone, grading to gray siltstone with faint paint thinner smell (33
– 38 ft bgl),grading to green siltstone with FeO on fractures.  3 (6” thick) ss
lenses from 33 to 38 ft bgl.  At 38 ft bgl a 4” soft (no moisture) clay lens.

40 - 50 sandstone 100 40.5 - 43.5 sandstone (dolomite, quartz, rare fldspr, mica) with micaceous cross beds
(dry), @ 43 ft bgl fract. siltstone lens – to the base sandstone is coal-bearing

50 - 60 sandstone,
siltstone 90 56.5 sandstone with green-gray siltstone contact at 58.5 ft bgl

60 - 70 siltstone 85 siltstone with friable organic horizons (64 & 65 ft bgl) – no fractures, no
moisture, but slippery, talc-like feel, org. are greasy luster, botryoidal in habit

70 - 80 siltstone 97  same as 60 – 70 ft bgl

80 - 90 siltstone 100 80.5 siltstone with gypsum-filled fractures, fracture at 80 ft bgl is moist

90 - 100 siltstone,
sandstone 100  same as 60 – 70 ft bgl; sandstone contact @ 99.8 ft bgl
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WATER-RESOURCE AND ENVIRONMENTAL CONSULTANTS

Appendix B.

Summary of sample horizons where small samples were shared with
the NMOCD during coring operations at borehole No. 2 and borehole No. 3,

at the Basin Disposal Site, Bloomfield, San Juan County, New Mexico
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WATER-RESOURCE AND ENVIRONMENTAL CONSULTANTS

APPENDIX B.

Table B1.  Summary of sample horizons where small samples were shared with
the NMOCD during coring operations at borehole No. 2 and borehole No. 3,

at the Basin Disposal Site, Bloomfield, San Juan County, New Mexico

number unit
borehole No. 2
sample depth,

ft bgl

borehole No. 3
sample depth,

ft bgl

sampling date 5/22/2008 5/23/2007
1 Tn ~20 31.1
2 Tn ~21 33.5
3 Tn 35.4 34.3
4 Tn 49.8 38.6
5 Tn 57.2 39.8
6 Tn 61.1 41.6
7 Tn 62.4 42.6
8 Tn 66.8 45.4
9 Tn ~70.5 47.8

10 Tn 80.6 55.8
11 Tn ~81.2 59.7
12 Tn 89.7 63.1
13 Tn 94.5 67.7
14 Tn 98.5 69.2
15 Tn - 74.6
16 Tn - 76.7
17 Tn - 79.8
18 Tn - 84.7
19 Tn - 89.6
20 Tn - 95.2
21 Tn - 99.7

 Tn - Nacimiento Formation
 ft bgl - feet below ground level
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Appendix C

NMOSE wells (from WATERS) within a 2-mile radius of the
Basin Disposal Site, Bloomfield, New Mexico
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Appendix D

Copy of laboratory measurement of hydraulic conductivity and
plasticity index (Atterberg test) for AW-1 alluvial soil samples
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Appendix E

Copy of laboratory reports and chain-of-custody documentation
for ground-water samples
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SHOMAKER 2008C – 11/19/08 TECH MEMO; WELL A-2 WATER QUALITY 

  



JOHN SHOMAKER & ASSOCIATES, INC.
WATER-RESOURCE AND ENVIRONMENTAL CONSULTANTS

  2611 BROADBENT PARKWAY NE
  ALBUQUERQUE, NEW MEXICO  87107

          (505) 345-3407,  FAX (505) 345-9920
www.shomaker.com

MEMORANDUM

To: John Volkerding, PhD, Basin Disposal, Inc.

From: Erwin A. Melis, PhD, Hydrogeologist, JSAI

Date: November 19, 2008

Subject: Results from water-quality testing of assessment well No. 2 at Basin Disposal, Inc.,
Bloomfield, San Juan County, New Mexico

This memorandum describes the results of water-quality testing at the second
assessment well (AW-2) at Basin Disposal, Inc.  Locations of the two assessment wells (No. 1
and No. 2) are shown on the map attached as Figure 1.  The objective of the assessment wells
was to test for the presence of ground water at the site.  Our report of September 2008
(JSAI, 20081) described perched ground water at the site with a total dissolved solids
concentration of between 24,000 and 38,000 milligrams per liter (mg/L), above the above the
total dissolved solids (TDS) concentration of 10,000 mg/L for fresh water (to be protected), per
NMAC 19.15.36.8 C. (15) (b), as defined in NMAC 19.15.1.7 F. (3).  This memorandum adds
the results of a water-quality analysis at AW-2 to the AW-1 results given in our previous report
(JSAI, 2008).

Well Development and Field Ground-Water Quality

Prior to sampling, well AW-2 was purged by hand using a dedicated, disposable bailer
on October 30, 2008.  The depth to water, pH, specific conductance, and temperature of
produced water were periodically measured during purging.  On October 30, 2008, AW-2 had
an initial water level of 17.74 feet below ground level (ft bgl), and a post sampling water level
of 20.31 ft bgl.  Specific conductance values in AW-2 were within 3 percent before and after
bailing, whereas pH and temperature in AW-2 were essentially constant during development.

1 [JSAI] John Shomaker & Associates, Inc., 2008, Subsurface and Ground-Water Investigation in Support of the
Modification of a Surface Waste Management Facility, Basin Disposal, Inc., Bloomfield, New Mexico:
consultant’s report, 16 p.
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John Volkerding, PhD - 2 - November 19, 2008

Field water-quality data for AW-2 (Table 1) indicate elevated values of specific
conductance during the October 30, 2008 sampling event.  During the October 30, 2008
sampling event, water at AW-2 was clear, without the lacquer-like odor that was detected
during drilling of the nearby BH-2 on May 27, 2008.  A summary of the field water-quality
measurements is provided in Table 1.

Table 1.  Summary of field measurement of specific conductance, pH, and
temperature in Basin Disposal AW-2, October 30, 2008, Bloomfield, New Mexico

specific conductance,
µS/cm pH temperature,

°C

AW-2 31,190 ± 30 7.51 17.2

°C - degrees Celsius µS/cm - microSiemens per centimeter

Ground-Water Quality Results - Organics

Water from AW-2 was analyzed according to U.S. Environmental Protection Agency
(EPA) method 8021B, EPA method 8015B-GRO, EPA method 8015B-DRO, and also EPA
method 418.1 (Total Petroleum Hydrocarbons) on October 30, 2008.  Concentrations of
organic parameters analyzed were below the laboratory detection limits (Table 2).  Attached is
a copy of the full laboratory results, which contains QA/QC results and the chain-of-custody
form for the October 30, 2008 sampling event.

Table 2.  Summary of laboratory analyses of selected organic compounds
in ground-water samples collected October 30, 2008 from AW-2,

Basin Disposal Site, Bloomfield, New Mexico

constituent unit AW-2 NMWQCC standard

diesel range organics mg/L <1.0 no standard
motor range organics mg/L <5.0 no standard

gasoline range organics mg/L <0.05 no standard
MTBE g/L <2.5 no standard

benzene g/L <1.0 10
toluene g/L <1.0 750

ethylbenzene g/L <1.0 750
total xylenes g/L <2.0 620

1, 2, 4-trimethylbenzene g/L <1.0 no standard
1, 3, 5-trimethylbenzene g/L <1.0 no standard

total petroleum hydrocarbons mg/L <1.0 no standard
NMWQCC - New Mexico Water Quality Control Commission g/L - micrograms per liter
mg/L - milligrams per liter MTBE - methyl tert-butyl ether

JOHN SHOMAKER & ASSOCIATES, INC.
WATER-RESOURCE AND ENVIRONMENTAL CONSULTANTS



John Volkerding, PhD - 3 - November 19, 2008

Water-Quality Results – Cations, Anions, RCRA Metals

Samples of ground water from AW-2 were also collected for laboratory analysis for
major cations, anions, and RCRA metals.  Water produced from AW-2 had elevated
concentrations of TDS, chloride, and sulfate (EPA method 300.0) when compared to the New
Mexico Water Quality Control Commission (NMWQCC) standards (see Table 3).  The high
TDS concentration resulted in elevated detection limits for some parameters, and as a result,
detection limits for arsenic, cadmium, and selenium concentrations are at or above the
applicable NMWQCC standards (Table 3). The laboratory report and chain-of-custody
documentation are attached.

Table 3.  Summary of water-quality analysis results from AW-2, sampled at
the Basin Disposal Site, Bloomfield, San Juan County, New Mexico

constituent unit AW-2 NMWQCC discharge standard

date sampled 10/30/2008
TDS mg/L 29,000 1,000

bromide mg/L 9.5 no standards
chloride mg/L 2,600 250
fluoride mg/L <1.0 1.6
nitrite mg/L <1.0 no standard
nitrate mg/L <1.0 10 (total)

phosphorus mg/L <5.0 no standards
sulfate mg/L 17,000 600

arsenic (total) mg/L <0.10 0.10
barium mg/L <0.10 1.0

cadmium mg/L <0.01 0.01
calcium mg/L 420 no standard

chromium mg/L <0.03 0.05
lead mg/L <0.025 0.05

magnesium mg/L 230 no standard
mercury mg/L <0.0002 0.002

potassium mg/L 32 no standard
selenium mg/L <0.25 0.05

silver mg/L <0.025 0.05
sodium mg/L 10,000 no standard

NMWQCC - New Mexico Water Quality Control Commission TDS - total dissolved solids
bold - result exceeds standard mg/L - milligrams per liter

Em:em

Enc: Figure 1
Copy of full laboratory report

JOHN SHOMAKER & ASSOCIATES, INC.
WATER-RESOURCE AND ENVIRONMENTAL CONSULTANTS
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Figure 1. Aerial photograph showing the locations of the existing pond, the drilled boreholes, initial assessment
wells, proposed evaporation ponds, and well site of the Conoco-Phillips Martin 3 No. 1, Basin Disposal
Site, Bloomfield, New Mexico.
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JOHN SHOMAKER & ASSOCIATES, INC. 
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May 22, 2009 
 

 
 
 
John Volkerding, Ph.D. 
Basin Disposal, Inc. 
P.O. Box 100 
Aztec, New Mexico 87410 
 
Re: Ground-water and pond-water comparison at Basin Disposal, Inc., Bloomfield, NM  
 
Dear John: 
 

This letter report is in response to the May 1, 2009 New Mexico Oil Conservation 
Division (NMOCD) request for additional information, and compares water-quality test results 
of perched ground water at the Basin Disposal Site to the pond water at the Basin Disposal 
facility and to regional “fresh” ground water.  Water-quality test results of the perched water 
were obtained from the two assessment wells drilled in May of 2008 and sampled on May 27, 
and October 30, 2008 at Basin Disposal, Inc. (NMOCD Permit application Volume IV, 
Section 2; JSAI, 2008; JSAI Memorandum of November 19, 2008).  Basin Disposal’s pond 
water was sampled by GE Osmonics on August 4, 2006, with the laboratory report completed 
by GE Infrastructure, Water and Process Technology Division on August 16, 2006.  Locations 
of the two assessment wells (AW-1 and AW- 2) and the existing pond are shown on the map 
attached as Figure 1.  The five regional wells used as an average to represent the background 
“fresh” ground-water quality are summarized from Stone et al., 1983 and are shown in 
Figure 2.  Water-quality results are presented in Table 1. 

 

Basin Disposal Assessment Wells 
 
 Borehole data strongly suggest that ground water at the Site is present under perched 
conditions.  Physical evidence includes moist fracture zones, moist ‘clay-rich’ areas prone to 
dissolution within the Nacimiento Formation cores retrieved during drilling at the Site, and 
assessment wells that collected ground water at the Site, above a level at which a core in the 
same borehole was dry.  On May 29, 2008, two assessment wells, AW-1 and AW-2 at Basin 
Disposal, Inc., had respective water elevations of 5,672.83 and 5,690.05 ft above mean sea-
level (ft amsl) (figures 7 and 8 in JSAI, 2008 used with Bore Hole Survey dated December 2, 
2008 and provided by Basin Disposal, Inc.).  In contrast, the regional water-level elevation is 
between 5,600 ft and 5,500 ft amsl (figure 6 in JSAI, 2008). 
 

JOHN SHOMAKER & ASSOCIATES, INC. 
WATER-RESOURCE AND ENVIRONMENTAL CONSULTANTS 
                 2611 BROADBENT PARKWAY NORTHEAST 
                  ALBUQUERQUE, NEW MEXICO  87107 
                   (505) 345-3407,  FAX (505) 345-9920 
                    www.shomaker.com 

 



 
John Volkerding, Ph.D. - 2 - May 22, 2009 

JOHN SHOMAKER & ASSOCIATES, INC. 
WATER-RESOURCE AND ENVIRONMENTAL CONSULTANTS 

 
Ground water in these assessment wells was submitted for analysis and the total 

dissolved solids (TDS), anions, mercury, dissolved metals, and the total recoverable metals are 
summarized from reports by JSAI (2008; JSAI Memorandum dated November 19, 2008).  
Perched ground water at the Site has TDS concentrations of between 24,000 and 38,000 mg/L, 
above the TDS concentration of 10,000 mg/L for fresh water (to be protected), per NMAC 
19.15.36.8 C. (15) (b), as defined in NMAC 19.15.1.7 F. (3), and outside the jurisdiction of the 
NMOCD (JSAI, 2008).  Water produced from the assessment wells had elevated 
concentrations of TDS, chloride, fluoride, nitrate, sulfate, and lead (EPA method 6010 
measures total recoverable metals) when compared to the New Mexico Water Quality Control 
Commission (NMWQCC) standards (see Table 1). The ground water in the assessment wells 
can be classified as Na-SO4 type water on a Piper diagram (Figure 3). Piper diagrams plot the 
number of major ions in water, balancing mass and electric charge.   

 

Regional Ground-Water Quality 

 As mentioned in the ground-water investigation (JSAI, 2008), regional ground water 
has a relatively high average specific conductance and TDS content, except where shallow 
recharge decreases these parameters (Stone et al., 1983).  Recharge occurs from the Animas 
River, the San Juan River, and irrigation canals in the floodplain, lowering the average specific 
conductance of ground water in alluvial wells (1,690 micromhos per centimeter; µmhos/cm) as 
compared to water from wells completed in the underlying Nacimiento Formation 
(5,660 µmhos/cm).   
 

Water-quality results for wells completed in the Nacimiento Formation on Crouch 
Mesa, near the Basin Disposal Site, are unavailable (Stone et al., 1983).  Wells in the 
Nacimiento Formation but south of the San Juan River are characterized as Na-Ca-SO4 ground 
water.  This same characterization applies to alluvial ground water in an 8-mile radius of the 
Basin Disposal Site.  In these wells, ground water contains high concentrations of calcium, 
sodium, and sulfate, and is also classified as Na-Ca-SO4 type water (see Table 1).  

 
The “fresh” ground-water aquifer probably encompasses the Ojo Alamo Sandstone in 

addition to the Nacimiento Formation, which lies on top of a relatively impermeable Kirtland 
Shale.  For the purposes of this report the Kirtland Shale is considered an aquiclude.  The 
thickness of the Nacimiento Formation and the Ojo Alamo Sandstone under the Basin 
Disposal Site is considered to be less than 941 ft (NMOCD oil & gas well records).  Taking 
the thickness of these units and subtracting the unsaturated thickness based on water-elevation 
contours leads to an estimated maximum saturated thickness of at most 869 ft under the Basin 
Disposal Site and in some areas significantly less. 

 

Disposal Pond Water Quality 

 Disposal-pond water, sampled on August 4, 2006 and reported by the laboratory on 
August 16, 2006, can be classified as a Na-Cl (sodium-chloride) type water that plots in 
different regions of a tri-linear (Piper) diagram (Figure 3).   



 
John Volkerding, Ph.D. - 3 - May 22, 2009 

JOHN SHOMAKER & ASSOCIATES, INC. 
WATER-RESOURCE AND ENVIRONMENTAL CONSULTANTS 

 

Table 1.  Summary of water-quality analysis results at the Basin Disposal Site and  
the surrounding area in Bloomfield, San Juan County, New Mexico 

 

constituent unit AW-1 water 
sample 

AW-2 water 
sample 

average of 
5 wells in a 

8-mile 
radius 

(Stone et al., 
1983) 

Basin 
Disposal 

surface pond 
water sample 

NMWQCC 
discharge standards 

date sampled  5/27/2008 10/30/2008 ranges from 
1933 to 1974 08/04/2006  

water type1  Na-SO4 Na-SO4 Na-Ca-SO4 Na-Cl not applicable 

TDS mg/L 38,000 29,000 1,577 15,7212 1,000 

bromide mg/L 6.3 9.5 NA NA no standards 

chloride mg/L 2,300 2,600 25 7,600 250 

fluoride mg/L 1.7 <1.0 0.7 <0.1 1.6 

nitrate mg/L 11 <1.0 1.9 <1.0 10 (total) 

phosphorus mg/L <5.0 <5.0 NR 5.3 no standards 

sulfate mg/L 18,000 17,000 1,249 978 600 

arsenic (total) mg/L <0.20 <0.10 NA NA 0.10 

barium mg/L <0.20 <0.10 NA 3.1 1.0 

cadmium mg/L <0.020 <0.010 NA NA 0.01 

calcium mg/L 480 420 188 139 no standard 

chromium mg/L <0.060 <0.030 NA NA 0.05 

lead mg/L 0.098 <0.025 NA 0.019 0.05 

magnesium mg/L 300 230 24 31.5 no standard 

mercury mg/L <0.00020 <0.00020 NA 0.001 0.002 

potassium mg/L 15 32 6 571 no standard 

selenium mg/L <0.50 <0.25 NR NA 0.05 

silver mg/L <0.050 <0.025 NA NA 0.05 

sodium mg/L 10,000 10,000 650 4,970 no standard 
1 - water type calculated by aqueous geochemistry software AquaChem, version 3.7.42 by Waterloo Hydrogeologic  

2 - calculated total dissolved solids concentration from charge balance 
NMWQCC - New Mexico Water Quality Control Commission 
TDS - total dissolved solids 
bold - result exceeds standard  
mg/L - milligrams per liter 
NA - not analyzed 
ND - not determined 
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JOHN SHOMAKER & ASSOCIATES, INC. 
WATER-RESOURCE AND ENVIRONMENTAL CONSULTANTS 

 
 
Conclusions 

 
In summary, the water in the disposal ponds, assessment wells, and the regional “fresh” 

ground water are distinct and different from each other.  The pond water has a higher chloride 
and lower sulfate concentration compared to the perched water in the assessment wells.  In 
turn, assessment well (perched) water has higher concentrations of sulfate, TDS, and sodium 
compared to the regional “fresh” ground water in either bedrock or alluvial aquifers near the 
Basin Disposal Site (Stone et al., 1983).  The differences in water quality indicate that the 
perched water is not from the disposal ponds, and that there is little or no hydraulic connection 
between the perched aquifer and the water in the regional “fresh” ground-water system. 
  
 
 
 
 Sincerely, 
 
 JOHN SHOMAKER & ASSOCIATES, INC. 
 
 
 
 
 Erwin A. Melis, Ph.D. 
 Hydrogeologist 
 
Em:em 
 
Enc:  Figures 1, 2, and 3 
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Figure 1.  Aerial photograph showing the locations of the existing pond, the drilled boreholes, initial assessment  
                 wells, proposed evaporation ponds, and well site of the Conoco-Phillips Martin 3 No. 1, Basin Disposal 
                 Site,  Bloomfield, New Mexico.
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Figure 3.  Tri-linear (Piper) diagram of three distinct types of water quality, including injection pond water,

                 at the Basin Disposal site, north of Bloomfield, San Juan County, New Mexico. 

average water quality of five bedrock/alluvial wells on  

Crouch Mesa within a 8-mile radius of the Basin Disposal site

(Stone et al., 1983)
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