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June 29, 2022 
 
District I - Hobbs 
New Mexico Oil Conservation Division 
1625 North French Drive 
Hobbs, New Mexico 88240 
 
Re: Deferral Request 
 Mustang Sally #1 

Incident Number nAPP2214759497 
Roosevelt County, New Mexico 

  
To Whom It May Concern: 

Ensolum, LLC (Ensolum), on behalf of Armstrong Energy Corporation (AEC), has prepared this Deferral 
Request to document site assessment, excavation, and soil sampling activities performed at the 
Mustang Sally #1 (Site), located in Unit N, Section 19, Township 5 South, Range 34 East, in Roosevelt 
County, New Mexico (Figure 1 in Appendix A). The purpose of the site assessment and soil sampling 
activities was to assess for the presence or absence of impacts to soil resulting from observations made 
by an inspector with the New Mexico Oil Conservation Division (NMOCD). Based on field observations 
and screening activities, excavation activities to-date, delineation activities, and laboratory analytical 
results, AEC is submitting this Deferral Request and requesting deferral for Incident Number 
nAPP2214759497, specifically deferring remediation of residual chloride-impacted soil in the vicinity of 
the wellhead until the well is plugged and abandoned (P&Ad) and the Site is reclaimed.  

SITE DESCRIPTION AND RELEASE SUMMARY 

The Site is located in Roosevelt County, New Mexico (33.85189° N, 103.41567° W) and is associated 
with oil and gas exploration and production operations on private land owned by Mr. Roy Lee Criswell. 
Figure 2 in Appendix A depicts the Site. 

AEC contracted with Ensolum to assess discolored soil identified east of the Site’s temporarily 
abandoned (TA’d) wellhead. Based on delineation activities described below, AEC estimated a release 
of approximately 77 barrels (bbls) of produced water that likely emanated from a leaking stuffing box. 
The volume of fluids lost was estimated by calculated the volume of potentially contaminated soil and 
not based on known fluid loss or visual estimated on saturate soils. No fluids were recovered since no 
standing fluids or saturated soils was present when assessing the potential release. Following receipt of 
laboratory analytical results from the assessment activities, AEC notified the NMOCD via email and 
reported the release to the NMOCD on a Release Notification Form C-141 (Form C-141) on May 27, 
2022. The release was assigned Incident Number nAPP2214759497. 

SITE CHARACTERIZATION AND CLOSURE CRITERIA 

The Site was characterized according to Table 1, Closure Criteria for Soils Impacted by a Release, of 
Title 19, Chapter 15, Part 29, Section 12 (19.15.29.12) of the New Mexico Administrative Code (NMAC). 
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Results from the characterization desktop review are presented on page 3 of the Form C-141, Site 
Assessment/Characterization. Potential site receptors are identified on Figure 1 in Appendix A.  

Depth to water beneath the the Site is estimated to be greater than 100 feet below ground surface (bgs) 
based on a data collected from New Mexico Office of the Stae Engineer (NMOSE) point of diversion 
(POD) boring POD 1 (C-00398), which was drilled on September 9, 2021. The total depth of the boring 
was 268 feet bgs and did not encounter a water bearing unit. The borehole is located approximately 
4,357 feet north-northwest of the Site and therefore does not meet the NMOD guidance for reasonably 
estimating the depth to water beneath the Site. The Well Record and Log for POD 1 is included in 
Appendix B.  

The closest continuously flowing or significant watercourse to the Site is greater than 300 feet away. 
The Site is greater than 200 feet from a lakebed, sinkhole, or playa lake and greater than 300 feet from 
an occupied residence, school, hospital, institution, church, or wetland. The Site is greater than 1,000 
feet to a freshwater well or spring and is not within a 100-year floodplain or overlying a subsurface mine. 
The Site is not underlain by unstable geology (low potential karst designation area).  

Based on the results of the Site Characterization, the following NMOCD Table 1 Closure Criteria 
(Closure Criteria) apply: 

 Benzene:  10 milligrams per kilogram (mg/kg) 
 Benzene, toluene, ethylbenzene, and total xylenes (BTEX):  50 mg/kg 
 Total petroleum hydrocarbons (TPH) 100 mg/kg 
 Chloride:  600 mg/kg 

SITE ASSESSMENT ACTIVITIES  

On May 13, 2022, site assessment activities were conducted to evaluate the suspected release based 
on visual observations provided by NMOCD. Ensolum personnel advanced two boreholes (BH01 and 
BH02) via hand-auger within the discolored caliched area east of the TA’d wellhead to assess the vertical 
extent of soil conditions as they relate to potential contaminants and four boreholes (BH03 through 
BH06) outside of the discolored area for laterial delineation of potential contaminants. Discrete 
delineation soil samples were collected from the borehole and field screened for volatile aromatic 
hydrocarbons utilizing a calibrated photoionization detector (PID) and chloride using Hach® chloride 
QuanTab® test strips, respectively. Field screening results and observations from the borehole were 
documented on lithologic/soil sampling logs, which which are included as Appendix C. The boreholes 
were backfilled with soil removed following sampling activities. The borehole and soil sample locations 
are depicted on Figure 3 in Appendix A. Photographic documentation was conducted during the Site 
visit. A photographic log is included in Appendix D.   

The soil samples were collected from the highest field screened depths and the borehole terminuses 
and placed directly into pre-cleaned glass jars, labeled with the location, date, time, sampler name, 
method of analysis, and immediately placed on ice. The soil samples were transported at or below 4 
degrees Celsius (°C) under strict chain-of-custody (COC) procedures to Eurofins Laboratories (Eurofins) 
in Carlsbad, New Mexico, for analysis of BTEX following United States Environmental Protection Agency 
(EPA) Method 8021B; TPH-gasoline range organics (GRO), TPH-diesel range organics (DRO), and 
TPH-oil range organics (ORO) following EPA Method 8015M/D; and chloride following EPA Method 
300.0.  

Laboratory analytical results for the delineation soil samples from borehole BH01, BH02, and BH06 
indicated chloride concentrations exceeded the Site Closure Criteria. Benzene, BTEX, and TPH 
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concentrations in all soil samples were compliant with the Closure Criteria. Laboratory analytical results 
depicted on Figure 3 in Appendix A and are summarized in Table 1 in Appendix E. The complete 
laboratory analytical report is included as Appendix F.  

EXCAVATION ACTIVITIES 

Based on soil analytical results from delineation activities, remediation of chloride-impacted soil 
appeared warranted. As such, Ensolum oversaw the excavation and proper disposal of impacted soil 
on June 10, 2022. Excavation activities were directed by previously failed soil sample and field screening 
results for volatile aromatic hydrocarbons and chloride. Upon identifying field screening results indicating 
impacted soils were adequately remediated, Ensolum proceeded to collect confirmation soil samples 
from the floor and sidewalls of the excavation. The total aerial extent of the excavation was 
approximately 2,509 square feet in size and an average depth of approximately 2.5 feet bgs with the 
excavation extending to approximately 4.5 feet bgs in the northern portion of the excavation, totaling 
approximately 2,509 cubic yards of impacted material removed from the Site.  

Ensolum collected 5-point composite soil samples every 200 square feet from the sidewalls and floor of 
the excavations. The 5-point composite samples were collected by placing five equivalent aliquots of 
soil into a 1-gallon, resealable plastic bag and homogenizing the samples by thoroughly mixing. 
Composite soil samples FS01 through FS13 were collected from the floor of the excavations at depths 
ranging from 2.5 feet to 4.5 feet bgs. Composite soil samples SW01 through SW05 was collected from 
the sidewalls at the ground surface to approximately 2.5 feet bgs. The excavation soil samples were 
collected, handled, and analyzed as described above. The excavation extents and excavation soil 
sample locations are presented on Figure 4. Photographic documentation of the excavation is presented 
in Appendix D. 

Analytical results from confirmation soil samples collected on June 10, 2022 indicated chloride exceeded 
the Closure Criteria in soil samples FS08 at approximately 2.5 feet bgs, SW02 at approximately the 
ground surface to 2.5 feet bgs, and SW04 at approximately the ground surface to 2.5 feet bgs. Analytical 
results for the rest of the confirmation soil samples indicated concentrations of benzene, BTEX, TPH, 
and chloride were in compliance with the Closure Criteria. Table 1 in Appendix E summarizes 
confirmation soil analytical results. 

Based on the June 10, 2022 analytical results, additional excavation of residual chloride-impacted soil 
appeared warranted. As such, Ensolum was onsite June 15, 2022 to complete excavation activities. 
Following field screening results indicating residual impacts were excavated from the Site, confirmation 
samples were collected in the comparable manner described above. With the expansion of the 
excavation, another confirmation floor sample (FS14) was collected at approximately 2.5 feet bgs in 
order to comply with NMOCD’s confirmation sampling frequency requirement. Confirmation floor soil 
sample FS08 was resampled at approximately 4.5 feet bgs. Confirmation sidewall soil samples SW06 
and SW07 were collected at the ground surface to approximately 2.5 feet bgs in along the western 
excavation extent. 

The total excavation size extended to approximately 2,543 square feet with approximately 280 cubic 
yards excavated and properly disposed of at a New Mexico-permitted landfarm, specifically to the Gandy 
Marley, Inc. Commercial Landfill (NM-01-0019) located in Roswell, New Mexico. 

Analytical results of all floor and sidewall confirmation soil samples indicated concentrations of benzene, 
BTEX, TPH, and chloride were in compliance with the Closure Criteria with the exception of sidewall 
confirmation soil sample SW06. Table 1 in Appendix E summarizes confirmation soil analytical results. 
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DEFERRAL ACTIVITIES 

Due to the location of the western sidewall in proximity of the wellhead, it was deemed unsafe to 
excavate closer to the wellhead to remove soil containing 630 mg/kg of chloride at this time. As a result, 
Ensolum completed follow-up delineation activities to define the area to be deferred for remediation until 
the well is P&Ad and the pad is reclaimed. Ensolum oversaw delineation activities on July 11, 2022 
utilizing mechanical equipment via backhoe to collect delineation soil samples west and north of the 
wellhead. Two pothole locations, PH01 and PH02, were advanced north and west of the wellhead, 
respectively, to a total depth of approximately 2.5 feet bgs. In addition, three surficial soil samples, SS01 
through SS03, were collected to aid in delineating residual impacted soil. Field screening and sample 
handling was completed as described above. 

Analytical results indicated concentrations of benzene, BTEX, TPH, and chloride in soil from pothole 
PH02 were in compliance with the Closure Criteria. Analytical results for pothole PH01 indicated chloride 
exceeded the Closure Criteria for chloride; however, analytical results from surficial soil samples SS01 
through SS03, collected at 0.5 feet bgs on the north, west, and south sides of PH02, indicated 
concentrations of benzene, BTEX, TPH, and chloride were in compliance with the Closure Criteria. 
Table 1 in Appendix E summarizes confirmation soil analytical results. 

Based on field activities, including soil samples that were analyzed, approximately 80 cubic yards of 
chloride impacted soil have been left in place due to the proximity to the wellhead. Due to the proximity 
of residual chloride-containing soil to the wellhead, safety concerns prohibit removal of all impacted soil. 
The area to be deferred will be fenced off to protect from cattle encountering the soil until the well is 
P&Ad and the pad is reclaimed. AEC is tentatively scheduled to P&A the well by the end of 2022. 

DEFERRAL REQUEST 

In total, 280 cubic yards of chloride-impacted soil were excavated and properly disposed of at a New 
Mexico permitted landfill. Approximately 80 cubic yards of soil to a total depth of approximately 3 feet 
bgs is present at the Site near the wellhead. Remaining impacted soil has been delineated to the strictest 
Closure Criteria both laterally and vertically. It has been determined that the proximity of residual 
chloride-impacted soil to the wellhead presents a safety concern and based on AEC’s plans to P&A the 
well by the end of the year, deferring the remaining remediation until that time. The residual impacted 
area will be fenced off until the well is P&Ad and the soil is remediated to limit potential exposure to 
nearby grazing cattle. At that time, residual chloride impacted soil will be excavated and disposed of at 
an approved New Mexico permitted landfill. Non-waste containing caliche has been stockpiled next to 
the excavation in preparation of backfilling the excavation.  

Groundwater beneath the Site is estimated to be greater than 100 feet bgs, but the strictest Closure 
Criteria are being applied since there is no nearby water well data and reclamation is imminent. 
Remaining chloride concentrations range from 630 mg/kg to 2,610 mg/kg. The gross impacts have been 
removed from the Site via excavation and the limited residual impacts are in close proximity to the 
wellhead, preventing full excavation due to safety concerns. Based on excavation activities and existing 
delineation data, AEC respectfully requests deferral of final remedial actions for Incident Number 
nAPP2214759497 until the well is P&Ad and the pad is reclaimed.  
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If you have any questions or comments, please contact Mr. Daniel Moir at (303) 887-2946 or 
dmoir@ensolum.com. 

Sincerely, 
Ensolum, LLC 
 
 
 
 
Daniel R. Moir, P.G.      
Senior Managing Geologist      
 
cc:  Jeff Tew, Armstrong Energy Corporation 

Roy Lee Criswell, private landowner 

Appendices: 

Appendix A Figures 
Figure 1 Site Receptor Map 
Figure 2 Site Map 
Figure 3 Delineation Soil Sample Locations  
Figure 4 Excavation Confirmation Soil Sample Locations 

Appendix B Well Record and Log 
Appendix C  Lithologic Soil Sampling Logs 
Appendix D Photographic Log  
Appendix E  Table 

Table 1 Soil Sample Analytical Results 
Appendix F Laboratory Analytical Reports & Chain-of-Custody Documentation 
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Lithologic Soil Sampling Logs 
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Silty sand, fine grained to coarse grained, dark
brown, moist, organics present, no staining

caliche, fine grained to coase grained sand, silt
and gravel, grayish brown, little moist, slight
discoloraion in top few inches, no odor

BH01@
0.25'

BH01@
1.5'

LITHOLOGIC / SOIL SAMPLING LOG

Depth
(ft bgs)

Sample
Time

Comments: Field screening conducted with HACH Chloride Test Strips and PID for chloride and vapor, respectively. Chloride test
performed with 1:4 dilution factor of soil to distilled water. 1.4 correction factors included.

Coordinates: Hole Diameter: 2.5" Total Depth:

Lithologic Descriptions

Sample Name: BH01 Date: 5/13/2022
Site Name: Mustang Sally #1
Incident Number: NAPP2135032531
Job Number: 09C204 001
Logged By: DRM Method: hand auger
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Comments: Field screening conducted with HACH Chloride Test Strips and PID for chloride and vapor, respectively. Chloride test
performed with 1:4 dilution factor of soil to distilled water. 1.4 correction factors included.

Sample
Time

Depth
(ft bgs)

Lithologic Descriptions

caliche, fine grained to coase grained sand, silt
and gravel, grayish brown, little moist, slight
discoloraion in top few inches, no odor
Silty sand, fine grained to coarse grained, dark
brown, moist, organics present, no staining

BH02A
@0.5'

LITHOLOGIC / SOIL SAMPLING LOG Logged By: DRM Method: hand auger
Coordinates: Hole Diameter: 2.5" Total Depth:

Sample Name: BH02 Date: 5/13/2022
Site Name: Mustang Sally #1
Incident Number: NAPP2135032531
Job Number: 09C204 001
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BH03B
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Comments: Field screening conducted with HACH Chloride Test Strips and PID for chloride and vapor, respectively. Chloride test
performed with 1:4 dilution factor of soil to distilled water. 1.4 correction factors included.

Sample
Time

Depth
(ft bgs)

Lithologic Descriptions

caliche, fine grained to coase grained sand, silt
and gravel, grayish brown, little moist, no odor or
staining

Silty sand, fine grained to coarse grained, dark
brown, moist, organics present, no staining

BH03A
@0.5'

LITHOLOGIC / SOIL SAMPLING LOG Logged By: DRM Method: hand auger
Coordinates: Hole Diameter: 2.5" Total Depth:

Sample Name: BH03 Date: 5/13/2022
Site Name: Mustang Sally #1
Incident Number: NAPP2135032531
Job Number: 09C204 001
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Comments: Field screening conducted with HACH Chloride Test Strips and PID for chloride and vapor, respectively. Chloride test
performed with 1:4 dilution factor of soil to distilled water. 1.4 correction factors included.

Sample
Time

Depth
(ft bgs)

Lithologic Descriptions

caliche, fine grained to coase grained sand, silt
and gravel, grayish brown, little moist, no odor or
staining

Silty sand, fine grained to coarse grained, dark
brown, moist, organics present, no staining

BH04A
@0.5'

LITHOLOGIC / SOIL SAMPLING LOG Logged By: DRM Method: hand auger
Coordinates: Hole Diameter: 2.5" Total Depth:

Sample Name: BH04 Date: 5/13/2022
Site Name: Mustang Sally #1
Incident Number: NAPP2135032531
Job Number: 09C204 001
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Comments: Field screening conducted with HACH Chloride Test Strips and PID for chloride and vapor, respectively. Chloride test
performed with 1:4 dilution factor of soil to distilled water. 1.4 correction factors included.

Sample
Time

Depth
(ft bgs)

Lithologic Descriptions

caliche, fine grained to coase grained sand, silt
and gravel, grayish brown, little moist, no odor or
staining

Silty sand, fine grained to coarse grained, dark
brown, moist, organics present, no staining

BH05A
@0.5'

LITHOLOGIC / SOIL SAMPLING LOG Logged By: DRM Method: hand auger
Coordinates: Hole Diameter: 2.5" Total Depth:

Sample Name: BH05 Date: 5/13/2022
Site Name: Mustang Sally #1
Incident Number: NAPP2135032531
Job Number: 09C204 001
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Comments: Field screening conducted with HACH Chloride Test Strips and PID for chloride and vapor, respectively. Chloride test
performed with 1:4 dilution factor of soil to distilled water. 1.4 correction factors included.

Sample
Time

Depth
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Lithologic Descriptions

caliche, fine grained to coase grained sand, silt
and gravel, grayish brown, little moist, no odor or
staining

Silty sand, fine grained to coarse grained, dark
brown, moist, organics present, no staining

BH06A
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LITHOLOGIC / SOIL SAMPLING LOG Logged By: DRM Method: hand auger
Coordinates: Hole Diameter: 2.5" Total Depth:

Sample Name: BH06 Date: 5/13/2022
Site Name: Mustang Sally #1
Incident Number: NAPP2135032531
Job Number: 09C204 001
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Photograph 1 Photograph 2

Photograph 3 Photograph 4
Date: 6/10/2022 - excavation progress, view north

Date: 5/10/2022 - wellhead (left), discolored soil 
(center), view north)

Date: 5/10/2022 - wellhead and discolored soil in 
front, view west

Date: 6/10/2022 - pre-excavation preparation, view 
northwest

Photographic Log
Armstrong Energy Corporation

Mustang Sally #1
Incident Number nAPP2214759497
Ensolum Job Number: 09C204 001
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Photograph 5 Photograph 6

Photograph 7 Photograph 8
Date: 6/10/2022 - final excavation, southeastern 
excavation extent - third view, view south

Date: 6/10/2022 - final excavation, northeastern 
excavation extent - first view, view northeast

Date: 6/10/202 - final excavation, southeastern 
excavation extent - first view, view south

Date: 6/10/2022 - final excavation, southeastern 
excavation extent - second view, view south

Photographic Log
Armstrong Energy Corporation

Mustang Sally #1
Incident Number nAPP2214759497
Ensolum Job Number: 09C204 001
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Photograph 9 Photograph 10

Photograph 11 Photograph 12
Date: 6/10/2022 - final excavation, northwestern 
excavation extent - second view, view northeast

Date: 6/10/2022 - final excavation, northwestern 
excavation extent - third view, view east

Date: 6/10/2022 - final excavation, northeast 
excavation extent - second view, view northeast

Date: 6/10/2022 - final excavation, northeastern 
excavation extent - third view, northwestern 
excavation extent - first view, view north

Photographic Log
Armstrong Energy Corporation

Mustang Sally #1
Incident Number nAPP2214759497
Ensolum Job Number: 09C204 001
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Photograph 1 Photograph 2

Photograph 3 Photograph 4

Date: 6/10/2022 - final excavation, southwestern 
excavation extent - first view, view north

Date: 6/10/2022 - final excavation, southwestern 
excavation extent, second view, view north

Date: 6/10/2022 - final excavation, southwestern 
excavation extent, third view, view west

Date: 6/10/2022 - final excavation fenced off, view 
west-northwest

Photographic Log
Armstrong Energy Corporation

Mustang Sally #1
Incident Number nAPP2214759497
Ensolum Job Number: 09C204 001
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APPENDIX E 
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Sample I.D. Sample 
Date

Sample Depth
(feet bgs)

Benzene
(mg/kg)

Toluene
(mg/kg)

Ethylbenzene
(mg/kg)

Xylenes
(mg/kg)

Total BTEX
(mg/kg)

TPH GRO 
(mg/kg)

TPH DRO
(mg/kg)

TPH MRO
(mg/kg)

Total TPH
(GRO+DRO+MRO)

(mg/kg)

Chloride
(mg/kg)

10 NE NE NE 50 NE NE NE 100 600

BH01 5/13/2022 0.25 <0.00200 <0.00200 <0.00200 <0.00400 <0.00400 <49.9 <49.9 <49.9 <49.9 2,910
BH01 5/13/2022 1.5 <0.00200 <0.00200 <0.00200 <0.00401 <0.00401 <49.8 <49.8 <49.8 <49.8 252
BH02 5/13/2022 0.5 <0.00202 <0.00202 <0.00202 <0.00404 <0.00404 <50.0 <50.0 <50.0 <50.0 7,200
BH02 5/13/2022 2.5 <0.00202 <0.00202 <0.00202 <0.00403 <0.00403 <49.9 <49.9 <49.9 <49.9 960
BH03 5/13/2022 0.5 <0.00201 <0.00201 <0.00201 <0.00402 <0.00402 <50.0 <50.0 <50.0 <50.0 368
BH03 5/13/2022 2.5 <0.00199 <0.00199 <0.00199 <0.00398 <0.00398 <49.9 <49.9 <49.9 <49.9 265
BH04 5/13/2022 0.5 <0.00199 <0.00199 <0.00199 <0.00398 <0.00398 <49.9 <49.9 <49.9 <49.9 71.1
BH04 5/13/2022 2.5 <0.00201 <0.00201 <0.00201 <0.00402 <0.00402 <49.9 <49.9 <49.9 <49.9 72.4
BH05 5/13/2022 0.5 <0.00200 <0.00200 <0.00200 <0.00399 <0.00399 <49.9 <49.9 <49.9 <49.9 108
BH05 5/13/2022 2.5 <0.00198 <0.00198 <0.00198 <0.00396 <0.00396 <50.0 <50.0 <50.0 <50.0 26.5
BH06 5/13/2022 0.5 <0.00199 <0.00199 <0.00199 <0.00398 <0.00398 <49.9 <49.9 <49.9 <49.9 1,310
BH06 5/13/2022 2.5 <0.00200 <0.00200 <0.00200 <0.00399 <0.00399 <50.0 <50.0 <50.0 <50.0 740
PH01 7/11/2022 0.5 <0.00199 <0.00199 <0.00199 <0.00398 <0.00398 <50.0 <50.1 <50.2 <50.3 427

PH01A 7/11/2022 3 <0.00200 <0.00200 <0.00200 <0.00401 <0.00401 <49.9 <49.9 <49.9 <49.9 216
PH02 7/11/2022 0.5 <0.00201 <0.00201 <0.00201 <0.00402 <0.00402 <49.8 <49.8 <49.8 <49.8 2,610

PH02A 7/11/2022 3 <0.00200 <0.00200 <0.00200 <0.00399 <0.00399 <49.9 <49.9 <49.9 <49.9 867
SS01 7/11/2022 0.5 <0.00199 <0.00199 <0.00199 <0.00398 <0.00398 <50.0 <50.0 <50.0 <50.0 395
SS02 7/11/2022 0.5 <0.00200 <0.00200 <0.00200 <0.00400 <0.00400 <50.0 <50.0 <50.0 <50.0 268
SS03 7/11/2022 0.5 <0.00199 <0.00199 <0.00199 <0.00398 <0.00398 <50.0 <50.0 <50.0 <50.0 407

FS01 6/10/2022 2.5 <0.00200 <0.00200 <0.00200 0.0102 0.0102 <49.9 <49.9 <49.9 <49.9 93.4
FS02 6/10/2022 2.5 <0.00199 <0.00199 <0.00199 0.0172 0.0172 <49.9 <49.9 <49.9 <49.9 49.2
FS03 6/10/2022 2.5 <0.00200 <0.00200 <0.00200 0.0121 0.0121 <50.0 <50.0 <50.0 <50.0 126
FS04 6/10/2022 2.5 <0.00201 <0.00201 <0.00201 0.0111 0.0111 <49.9 <49.9 <49.9 <49.9 88.7
FS05 6/10/2022 2.5 <0.00202 <0.00202 <0.00202 0.0152 0.0152 <50.0 <50.0 <50.0 <50.0 248
FS06 6/10/2022 2.5 <0.00200 <0.00200 <0.00200 <0.00399 <0.00399 <49.9 <49.9 <49.9 <49.9 169
FS07 6/10/2022 2.5 <0.00199 <0.00199 <0.00199 0.0041 0.0041 <50.0 <50.0 <50.0 <50.0 217
FS08 6/10/2022 2.5 <0.00200 <0.00200 <0.00200 0.00506 0.00506 <50.0 <50.0 <50.0 <50.0 823
FS08 6/15/2022 4 <0.00200 <0.00200 <0.00200 <0.00400 <0.00400 <49.8 <49.8 <49.8 <49.8 275
FS09 6/10/2022 3.5 <0.00199 <0.00199 <0.00199 0.00532 0.00532 <50.0 <50.0 <50.0 <50.0 250
FS10 6/10/2022 4.5 <0.00199 <0.00199 <0.00199 <0.00398 <0.00398 <49.9 <49.9 <49.9 <49.9 121
FS11 6/10/2022 2.5 <0.00200 <0.00200 <0.00200 <0.00401 <0.00401 <49.9 <49.9 <49.9 <49.9 208
FS12 6/10/2022 2.5 <0.00201 <0.00201 <0.00201 0.00449 0.00449 <49.9 <49.9 <49.9 <49.9 158
FS13 6/10/2022 2.5 <0.00202 <0.00202 <0.00202 0.0124 0.0124 <50.0 <50.0 <50.0 <50.0 92.6
FS14 6/15/2022 2.5 <0.00200 <0.00200 <0.00200 <0.00401 <0.00401 <50.0 <50.0 <50.0 <50.0 128
SW01 6/10/2022 0 - 2.5 <0.00200 <0.00200 <0.00200 0.0106 0.0106 <50.0 <50.0 <50.0 <50.0 127
SW02 6/10/2022 0 - 2.5 <0.00199 <0.00199 <0.00199 0.00708 0.00708 <50.0 53.4 <50.0 53.4 1,100
SW03 6/10/2022 0 - 2.5 <0.00199 <0.00199 <0.00199 0.0135 0.0135 <50.0 <50.0 <50.0 <50.0 199
SW04 6/10/2022 0 - 2.5 <0.00199 <0.00199 <0.00199 0.0147 0.0147 <50.0 <50.0 <50.0 <50.0 710
SW05 6/10/2022 0 - 2.5 <0.00202 <0.00202 <0.00202 0.0116 0.0116 <50.0 <50.0 <50.0 <50.0 384
SW06 6/15/2022 0 - 2.5 <0.00200 <0.00200 <0.00200 <0.00399 <0.00399 <49.9 <49.9 <49.9 <49.9 630
SW07 06/15/2022 0 - 2.5 <0.00199 <0.00199 <0.00199 <0.00398 <0.00398 <50.0 <50.0 <50.0 <50.0 453

NE: Not Established

NS: Not Sampled

NMOCD: New Mexico Oil Conservation Division

PID: Photoionization Detector

ppm: parts per million

BTEX: Benzene, Toluene, Ethylbenzene, and Xylenes

GRO: Gasoline Range Organics

DRO: Diesel Range Organics

MRO: Motor Oil/Lube Oil Range Organics

TPH: Total Petroleum Hydrocarbon

<49.9: indicates result less than the stated laboratory reporting limit (RL)

gray text indicates soil has been excavated and is not present in the location

Concentrations in bold  and shaded exceed the New Mexico Oil Conservation Division Table 1 Closure Criteria for Soils Impacted by a Release

bgs: below ground surface

J: The target analyte was positively identified below the quantitation limit and above the detection limit.

Notes:

TABLE 1
SOIL SAMPLE ANALYTICAL RESULTS

Armstrong Energy Corporation - Mustang Sally #001
Roosevelt County, New Mexico

Ensolum Project No. 09C2041001

NMOCD Closure Criteria for Soils Impacted by a 
Release (Groundwater <50 feet)

Delineation Soil Sample Analytical Results

mg/kg: milligrams per kilogram

NA: Not Applicable

Excavation Confirmation Soil Sample Analytical Results

Ensolum 1 of 1
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ANALYTICAL REPORT
Eurofins Carlsbad
1089 N Canal St.
Carlsbad, NM 88220
Tel: (575)988-3199

Laboratory Job ID: 890-2311-1
Laboratory Sample Delivery Group: Roosevelt County NM
Client Project/Site: Mustang Sally #1

For:
Ensolum
705 W. Wadley
Suite 210
Midland, Texas 79701

Attn: Daniel Moir

Authorized for release by:
5/19/2022 11:18:35 AM

Jessica Kramer, Project Manager
(432)704-5440
Jessica.Kramer@et.eurofinsus.com

This report has been electronically signed and authorized by the signatory. Electronic
signature is intended to be the legally binding equivalent of a traditionally handwritten
signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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ANALYTICAL REPORT
Eurofins Carlsbad
1089 N Canal St.
Carlsbad, NM 88220
Tel: (575)988-3199

Laboratory Job ID: 890-2408-1
Laboratory Sample Delivery Group: 09C2041002
Client Project/Site: Touch of Grey State COM 1

For:
Ensolum
705 W. Wadley
Suite 210
Midland, Texas 79701

Attn: Daniel Moir

Authorized for release by:
6/14/2022 1:48:04 PM

Jessica Kramer, Project Manager
(432)704-5440
Jessica.Kramer@et.eurofinsus.com

This report has been electronically signed and authorized by the signatory. Electronic
signature is intended to be the legally binding equivalent of a traditionally handwritten
signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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