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7060 South Yale Avenue, Suite 603    Tulsa, Oklahoma    74136    918.794.7828 
www.EnviroCleanPS.com 

August 18, 2017 

Ms. Olivia Yu SUBMITTED VIA EMAIL 
Environmental Specialist Olivia.Yu@state.nm.us 
New Mexico Oil Conservation Division 
Hobbs District 1 Office 
1625 French Drive 
Hobbs, New Mexico 88240 
 
Re: Release Characterization Work Plan 

Chalupa #4 SWD Wellhead Release Site 
Lea County, New Mexico 
NMOCD Case No. 1R-4632 

 
 
Dear Ms. Yu: 
 
Enviro Clean Cardinal LLC (ECC) is pleased to submit to the New Mexico Oil Conservation 
Division (NMOCD), on behalf of our client Foundation Energy Management, LLC (FEM), the 
following work plan to complete the horizontal and vertical delineation of produced water impacts 
to soil at a wellhead release site associated with FEM’s Chalupa #4 SWD Lease.  This release 
site is referred to within this work plan as the Chalupa #4 SWD Wellhead Release Site (Site) and 
is located approximately 18 miles northwest of the City of Lovington in Lea County, New Mexico.  
The Site is on New Mexico State Trust Lands that are administered by the New Mexico State 
Land Office (NMSLO).  The NMSLO has leased the surface of the Site to Norman and Elwanda 
Hahn Ranches, LTD for agricultural purposes.  The location of the Site and its topographic 
features are shown on the attached Figure 1.  The Site is located in the southwest of the 
southwest quarter of Section 13, Township 14 South, Range 33 East, and the geodetic 
coordinates of the Sites are latitude 33.098196⁰N and longitude 103.575450⁰W. 
 
Description of Release 
On February 23, 2017, a clamp connecting a hose to the Chalupa #4 SWD wellhead became 
corroded and the hose came loose releasing approximately 125 bbls of saltwater to the ground 
surface of which approximately 25 bbls were recovered (approximately 100 bbls were not 
recovered).  The released fluids flowed in a nearly circular pattern around the wellhead 
accumulating primarily just north of the wellhead.  The most heavily affected soils appear to be 
located approximately 75 feet north of the wellhead and extend approximately 100 feet west-to-
east.  The affected surface area appears to be approximately 0.49 acres. 
 
FEM submitted a Release Notification and Corrective Action Form C-141 to the NMOCD on March 
6, 2017.  The NMOCD assigned incident database and remediation case number 1R-4632 to the 
Site and established a maximum permissible chloride level in soil of 600 mg/kg in their response 
documentation.  A copy of FEM’s C-141 Form and the NMOCD’s response documentation are 
provided in the attached Appendix A.  
 
The New Mexico Office of the State Engineer’s (OSE’s) online water well database indicates the 
depth-to-groundwater levels of wells within 2,000-meter radius of the site range between 80 and 
120 feet, and average 108 feet below ground surface.  The ChevronTexaco Lea County Depth to 
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Groundwater Map (W. Johnson, 2005) indicates that the depth to groundwater is approximately 
90 to 100 feet below ground surface.  FEM has been directed by the NMOCD to conduct both 
horizontal and vertical delineation of the chloride impacts to bound the edges of impact and to 
demonstrate that at least 10 feet of separation exists between the base of chloride impact and 
top of groundwater saturation.  FEM understands that if chloride impacts are found to extend too 
deeply relative to groundwater saturation, and a 10-foot vertical separation cannot be 
demonstrated, a groundwater investigation will be warranted. 
 
Initial Assessment 
FEM retained Basin Environmental Service Technologies, LLC (Basin) to conduct an initial 
release characterization at the Site.  Basin’s field work was performed on May 16, 2017.  During 
this investigation, Basin collected surface soil samples at locations SP 1 through SP 8 as shown 
on Basin’s Figure 2 which is attached.  Subsurface soil samples were reportedly not collected 
because a resistant layer was present.  These soil samples were submitted to Cardinal 
Laboratories in Midland, Texas for chloride analyses (Method SM4500-CI B).  Basin delineated 
the lateral limits of impact by mapping the visually apparent surface soil staining.  The results of 
Basin’s characterization work are presented graphically on Figure 2.  As can be seen from these 
results, all soil samples collected contained chloride levels that exceed the NMOCD’s cleanup 
level of for this Site of 600 mg/kg.  The horizontal and vertical limits of impact have not been fully 
defined through these initial assessment activities. 
 
To complete both the horizontal and vertical delineation of the chloride impacts at this Site, ECC 
proposes the following work scope. 
 
Horizontal Delineation 
To supplement the delineation activities conducted by Basin, ECC recommends performing an 
EM38 ground conductivity survey at the Site.  This survey will explore the upper 5 feet of the soil 
profile and should identify the lateral limits of brine impacts to soils.  It should also identify the 
areas of deepest impacts to soils.  
 
When the EM38 survey is complete, ECC recommends collecting soil samples at approximately 
eight (8) additional locations.  The locations of these borings will be selected based upon the 
results of the EM survey.  The locations will be selected to provide soil samples that are 
representative of the full range of EM ground conductivities.  At each soil sample location, ECC 
will install a borehole using either a hand auger or air rotary drilling methods where resistant strata 
is encountered.  The borings will extend to a depth of 6 feet below ground surface.  Soil samples 
will be collected from each borehole from the following depth intervals: 0 to 0.5 feet, 0.5 to 1 foot, 
1 to 2 feet, 2 to 3 feet, 3 to 4 feet, 4 to 5 feet, and 5 to 6 feet below ground surface.  These soil 
samples will be field analyzed for chloride using Quantab® titrator strips, and then submitted to 
the laboratory for chloride analyses by Method 300.  Having both ground conductivities and 
laboratory chloride analyses across the range of impacts at the Site should allow ECC to develop 
a correlation between the two that can be used to develop remedial actions. 
 
Vertical Delineation 
Vertical delineation of the chloride impacts is required by the NMOCD to assess any potential 
impacts to groundwater.  The NMOCD requires at least 10 feet of vertical separation between the 
base of the chloride impact and the top of groundwater saturation.  As discussed above, 
groundwater at this Site has been shown to be between 80 and 120 feet below ground surface.  
ECC proposes that a single deep borehole be installed in an area of highest EM ground 
conductivities.  It is likely that this deep boring will be an extension of one of the eight borings 
described above used for horizontal delineation.  This boring will be drilled and sampled on 5-foot 
depth intervals until a 10-foot interval of soil/rock (i.e., three 5-foot soil samples taken 
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consecutively) is identified through field chloride analyses using Quantab® titrator strips.  When 
such an interval is identified, drilling and sampling will terminate and the borehole will be plugged.  
The soil samples collected from this boring will be submitted to the laboratory for confirmation 
chloride analyses by Method 300.  If the depth of drilling is sufficient to encounter groundwater 
and chloride levels remain above 600 mg/kg, a permanent groundwater monitoring well will be 
installed and sampled. 
 
The information obtained through implementation of this work plan, in conjunction with the data 
previously obtained by Basin, will be used to develop a remediation work plan to address Site 
soils that contain chloride at levels greater than the NMOCD cleanup level.  If 10 feet of vertical 
separation cannot be demonstrated below the base of chloride impacts and top of groundwater 
saturation, the remediation work plan will also address groundwater impacts.   
 
If you have any questions regarding this proposal or our estimated costs, please do not hesitate 
to contact Ms. Alyssa Beard at Foundation Energy Management in Denver at 303-244-8114, or 
myself at 918-794-7828.  Thanks. 
 
 
Sincerely, 
Enviro Clean Cardinal, LLC 
 
 
 
George H. (Buddy) Richardson, P.G. 
Manager Hydrogeology 
 
 
Attachments: Figure 1 - Site Location and Topographic Features 

Figure 2 – Sample Location from Basin Characterization 
 
 

xc: Ms. Amber Groves, New Mexico State Land Office, Hobbs, NM 
Ms. Rachel Grant, Foundation Energy Management, Tulsa, OK 

 Ms. Alyssa Beard, Foundation Energy Management, Denver, CO 
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