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1.0 EXECUTIVE SUMMARY

This report presents 2020 annual groundwater monitoring and remediation for the Empire Abo Gas
Plant (Facility) and is submitted to the New Mexico Qil Conservation Division (NMOCD) Environmental
Bureau on behalf of Aka Energy Group LLC (Aka Energy). Frontier Field Services LLC, an affiliate of Aka,
was the previous operator and was sold to Durango Midstream Services, LLC, on March 1, 2019. Aka
Energy retained liability for certain environmental conditions at the Facility including groundwater
monitoring and remediation. The Facility is located approximately 9 miles east and southeast of Artesia,
New Mexico. The legal description is Unit | (NE/4, SE/4), Section 3, Township 18 South, Range 27 East,
Eddy County, New Mexico. The geodetic position is North 32.777056° and West -104.259083°.

This report presents the results of semi-annual (twice yearly) groundwater monitoring and remediation
of light non-aqueous phase liquid (LNAPL) and groundwater during 2020. Depth to groundwater and
LNAPL thickness measurements were collected from all monitoring wells except EB-06, which is
obstructed, during the first (1) semi-annual event on April 6 and 7, 2020 and during the second (2™)
semi-annual even on September 22 and 23, 2020. Groundwater samples were collected from twelve
(12) monitoring wells (MW-03, MW-08, MW-12, MW-15, MW-17, MW-18, MW-20, MW-22, MW-23,
MW-24, EB-02, and P-02) during the first (1%) semi-annual event and from eleven (11) monitoring wells
(MW-02, MW-08, MW-12, MW-15, MW-17, MW-18, MW-20, MW-22, MW-24, EB-02, and P-02) during
the second (2"Y) semi-annual event. Monitoring well MW-02, EB-07 and P-05 contained insufficient
water or were dry during the first (1*!) and/or second (2") monitoring events. Monitoring wells MW-03
and MW-23 contained LNAPL during the second (2"¥) semi-annual monitoring event and were not
sampled. Groundwater samples were analyzed for cations (calcium, magnesium, sodium, and
potassium), anions (alkalinity, sulfate, and chloride), and total dissolved solids (TDS) during the first (1)
semi-annual event, and benzene, toluene, ethylbenzene and xylenes (BTEX) during both events. The
following is documented in the report:

e Groundwater is mounded from laterally discontinuous of clay and silty clay in two (2) areas near

the north central and east areas of the Facility, which causes groundwater to flow in a radial
pattern.

e The regional groundwater flow direction remains to the southeast.

e LNAPL was observed in eleven (11) monitoring wells during the first (1°!) semi-annual monitoring
event (April 6 - 7, 2020) and sixteen (16) monitoring wells during the second (2"Y) semi-annual
monitoring event (September 21 - 22, 2020) with apparent thicknesses ranging from 0.01 feet in
(MW-03-03 and MW-19) to 0.74 feet (MW-14).

e Benzene decreased below the WQCC human health standard (0.01 mg/L) in all but three (3)
monitoring wells (MW-22, MW-23, and MW-24).

e Benzene in well MW-22 decreased approximately 92 percent from 31.3 mg/L (March 16, 2011)
to 2.63 mg/L (September 23, 2020) following SVE remediation.

e Benzene in well MW-23 remained stable with no significant changes until April 23, 2019, when
LNAPL (0.09 feet) was observed and decreased to 0.01 feet (September 21, 2020) after SVE
remediation.

e Benzene in well MW-24 appears stable following SVE remediation at well EB-08 located
approximately 385 feet northwest (upgradient) of well MW-24.
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Ethylbenzene exceeded the WQCC human health standard (0.75 mg/L) in the groundwater
sample from monitoring well MW-23 with a concentration of 0.779 mg/L during the first (1%)
semi-annual event on April 6 and 7, 2020.

Chloride exceeded the WQCC domestic water quality standard (250 mg/L) in samples from three
(3) monitoring wells (MW-08, MW-15, and MW-18) with concentrations ranging from 461 mg/L
(MW-18) to 2,840 mg/L (MW-15).

Sulfate and TDS are naturally elevated parameters due to dissolution of gypsum from the Tansill
formation and exceeded the WQCC domestic water quality standards of 600 mg/L and 1,000
mg/L, respectively, in all samples during the first semi-annual monitoring event (April 6 and 7,
2020).

The highest sulfate (43,800 mg/L) and TDS (76,400 mg/L) concentrations were reported in
groundwater samples from monitoring well MW-15, located north of the Facility, resulting from
dissolution of minerals in the Tansill formation.

SVE remediation by Catalytic Combustion Corporation and EcoVac recovered approximately
223,182.1 lbs or about 111.59 tons of hydrocarbon vapors, 2,955.2 gallons or 70.36 bbl of liquid
hydrocarbons and 20,690 gallons or 492.62 barrels (bbl) of water between August 2018 and
February 2021.

LNAPL (Staging Area A) was successfully reduced between 98.7 and 99.9 percent from a
beginning maximum thickness of 9.33 feet in MW-02-09 (September 14, 2009) and 25.42 feet in
MW-10 (July 31, 2008) to 0.12 feet (MW-02-09) and 0.01 feet (MW-10) on February 22, 2021.
LNAPL (Staging Area B) was successfully reduced between 99.5 and 99.7 percent from a
beginning maximum thickness of 8.07 feet in MW-02-12 and 9.57 feet in MW-21 (December 4,
2018) and 7.39 feet in MW-23 (February 20, 2019) to 0.03 feet (MW-02-12), 0.05 feet (MW-21)
and 0.02 feet (MW-23) on February 22, 2021, respectively.

LNAPL in the remaining wells was reduced between approximately 50 percent (MW-03-03) and
100 percent (MW-02-06, MW-02-10, MW-02-11, MW-02-16, MW-03-04, MW-04, MW-13, and
MW-20).

SVE technology achieved between 92.7 (EB-03) and 99.8 (MW-06 and MW-19) percent
reduction in LNAPL thickness.

The most liquids (hydrocarbons and water) were recovered from the west side of the Facility
(Staging Area A), south and southeast of the Facility in the vicinity of wells MW-02-13, MW-03-
02 and MW-06.

The liquids were disposed offsite in an NMOCD permitted commercial saltwater disposal (SWD)
well.

Aka requests approval for the following:

Aka requests approval from NMOCD to discontinue LNAPL and groundwater remediation
based on reduction of LNAPL between 92.7 and 99.9 percent and technical infeasibility to
recover the remaining 0.1 and 7.3 percent of hydrocarbons in soil and groundwater.

Aka requests approval from NMOCD to allow residual dissolved benzene in groundwater to
naturally attenuate based on source (LNAPL) removal, concentration reductions and no
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groundwater receptors (i.e., domestic, industrial, livestock) wells within 2 miles as
documented by NMOSE.
e Aka requests approval from NMOCD to discontinue groundwater monitoring at the Facility.
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2.0 INTRODUCTION

This report is submitted to the New Mexico Oil Conservation Division (NMOCD) Environmental Bureau
on behalf of Aka Energy Group, LLC (Aka), a wholly owned subsidiary of Southern Ute Indian Tribe
Growth Fund (SUGF), for its former Empire Abo Gas Plant (Facility) that was operated by Frontier Field
Services LLC (Frontier), an entity of Aka. The Facility is located approximately 9 miles east and southeast
of Artesia, New Mexico, in Unit | (NE/4, SE/4), Section 3, Township 18 South, Range 27 East, Eddy
County, New Mexico. The geodetic position is North 32.777056° and West -104.259083°. Figure 1
presents a topographic map. Figure 2 presents an aerial map.

2.1 Background

Frontier operated the Facility as a gas plant processing natural gas using cryogenic methods to remove
simple alkanes (i.e., ethane, propane, pentane, and hexane). The Facility was later converted to a
compressor station. On March 1, 2019, Aka sold Frontier including the Facility and gathering system to
Durango Midstream Services LLC (Durango). Aka retained liability for certain environmental conditions
at the Facility including groundwater monitoring and remediation.

The Facility operated under a New Mexico Water Quality Control Commission (WQCC) discharge permit
(GW-022) administered by the NMOCD until the permit was rescinded after Frontier confirmed the
Facility did not have intentional discharges other than potable water onto the ground or directly into
surface water or groundwater. The NMOCD assigned the Facility abatement permit number AP-112
after rescinding the discharge permit for remediation of groundwater contamination and requested
Frontier to submit an abatement plan for groundwater contamination. On January 15, 2013, Frontier
submitted an abatement plan to the NMOCD that was contingent on approval from the New Mexico
Office of the State Engineer (NMOSE) approving Frontier’s request to extract groundwater for
remediation and disposal contingent upon permitting, installation and start-up of a disposal (SWD or
AGI) well permitted through NMOCD. OSE approved Frontier’s request on March 8, 2013, concluding
that the remediation would not have an impact on the Pecos River and no water wells were known to
exist within two (2) miles of the Facility. Appendix A presents the NMOSE communications.

In August 2018, Aka management elected to use the soil vapor extraction (SVE) method rather than
recovery wells (pump and dispose) to remediate light non-aqueous phase liquid (LNAPL) in soil and on
the groundwater. The groundwater abatement plan (“Groundwater Abatement Plan, Empire Abo Gas
Plant, Eddy County, New Mexico”) was submitted to NMOCD on January 15, 2013, and amended on
March 12, 2018, to use the SVE method for LNAPL and groundwater remediation. NMOCD approved
SVE testing for the abatement plan on August 2, 2012, and October 23, 2017. Appendix B presents
NMOCD communications.

Previous investigations identified LNAPL in the form of natural gas condensate on groundwater and
dissolved benzene in groundwater resulting from historic releases of natural gas condensate from
subsurface piping. The LNAPL and dissolved benzene are present in five (5) areas including the
northeast, west-central, east-central, southwest, and southeast areas of the Facility. The groundwater
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contains naturally elevated concentrations of sulfate and total dissolved solids (TDS) from dissolution of
gypsum in the Tansill formation that exceeds the WQCC domestic water quality standards.

On October 23, 2017, NMOCD approved Aka’s request to reduce the number of monitoring wells for
semi-annual (twice yearly) groundwater sample collection to the following: MW-02, MW-03, MW-08,
MW-12, MW-15, MW-17, MW-18, MW-20, MW-22, MW-23, MW-24, EB-02, EB-07, P-02 and P-05. On
May 6, 2019, NMOCD approved Aka’s request to analyze groundwater samples for benzene, toluene,
ethylbenzene, and xylenes (BTEX) during each semi-annual monitoring event and once annually for
cations (calcium, magnesium, potassium, and sodium), anions (alkalinity, chloride, and sulfate) and TDS.
Figure 3 presents a Facility drawing showing monitoring well locations and highlighted wells for semi-
annual groundwater monitoring. Appendix B presents NMOCD communications.

2.2 Physical Setting

2.2.1 Topography and Surface Water

The surface elevation is approximately 3,550 feet above mean sea level (MSL) and slopes to the
southeast. The Facility is located approximately 3.4 miles east-northeast from the Pecos River. The
nearest drainage is an unnamed wash located west of the Facility. The unnamed wash flows south to
Scoggin Draw (aka Coggin Draw on some early maps) located about 1,300 feet south of the Facility.
Scoggin Draw flows southwest to ephemeral Chalk Bluff Draw located about three (3) miles
downstream. Chalk Bluff Draw flows to the Pecos River located about 1.8 miles further downstream.

When comparing the elevation of Scoggin Draw and the depth to groundwater from the nearest
monitoring wells (P-04, EB-07 and EB-01), depth to groundwater is estimated to be about 25 or more
feet below the drainage. However, these monitoring wells are currently dry therefore the separation
between the base of Scoggin Draw and groundwater may be greater than 25 feet. Scoggin Draw is a
losing stream without groundwater affecting surface water or discharging to the surface. There are no
documented springs, seeps, or marshes within 1-mile of the outside perimeter of the Facility.

2.2.2 Geology

The dominant regional geological feature is the Pecos Slope; a broad geologic structure with a low
eastward dip of about 50 to 100 feet per mile. The western extents of the Pecos Slope are the Mescalero
Arch, and Sacramento and Guadalupe uplift structural divides (Kelley, 1971). The eastern extents of the
Pecos Slope are the Delaware and Midland Basins. Pecos Slope is a monocline that is imprinted with
other structural features, including the southern flank of the Artesia-Vacuum Arch, which reflects the
underlying ABO reef trend.

The Artesia-Vacuum Arch extends from beneath the Pecos Valley fill to the west, extending through
Townships 17 through 19 south, eastward to Range 35 East in Lea County (Kelley, 1971). The arch is
covered by post-Permian strata, except in a four to five mile stretch near Chalk Bluff Draw. The plunging
south limb of Yates Formation and Tansill Formation, in ascending order, dips about 4° South 47° East in
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the vicinity of the Facility. Brittle deformation of the Artesia Group members caused fractures that are
subject to dissolution by groundwater interaction.

The lowest encountered formation at the Facility is the Permian-age Yates Formation of the Artesia
Group. The Yates Formation is named for the Yates oilfield in Pecos County, Texas, and has wide aerial
extent in both surface exposures and subsurface wells samples. The Yates Formation is approximately
250 to 350 feet thick and is documented as siltstone north of Roswell, New Mexico, as carbonate and
evaporites west and northwest of Carlsbad, as gypsum north of Lake McMillan to near Roswell, and the
vicinity of the Facility. Beneath the Facility, red mudstone, shale, and clay reported at the base of
monitor well borings represent the top of the Yates Formation.

Above the Yates Formation is the Tansill Formation of the Artesia Group. The type-section for the Tansill
Formation is found along US Highway 285 about two (2) miles north of Carlsbad and is reported to be
predominantly dolomite. The reef shelf margin is about 300 to 325 feet thick (Kelley, 1971), however,
these facies give way to an evaporite facies about ten (10) miles north of the type section. The Tansill
Formation in the vicinity of the Facility is part of an irregularly shaped north-trending belt that is
generally less than a mile wide and comprised of anhydrite and salt about 100 feet thick. At the Facility
the anhydrite, gypsum and salts of the Tansill Formation appear to be the bulk of the strata encountered
in monitor wells and borings.

2.2.3 Groundwater Occurrence

The historic groundwater flow direction is towards the south and southeast and consistent with the
surface drainage (Hendrickson and Jones, 1952). During investigations, LAl observed groundwater
mounding under the Facility which has locally affected the groundwater flow direction.

3.0 GROUNDWATER MONITORING

3.1 LNAPL Measurements

LNAPL in the form of natural gas condensate was observed in eleven (11) monitoring wells during the
first (1%) semi-annual monitoring event on April 6 and 7, 2020, and sixteen (16) monitoring wells during
the second (2"!) semi-annual monitoring event on September 21 and 22, 2020. The following monitoring
wells reported LNAPL during 2020:

| Monitoring Well April 6 — 7, 2020 | September 21 - 22, 2020
MW-02-09 v v
MW-02-10 v v
MW-02-12 v v
MW-02-13 v v
MW-02-14 v v
MW-02-15 v v
MW-03 v
MW-03-01 v

AN

MW-03-03
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MW-06 v v
MW-10 v
MW-14 v v
MW-19 v
MW-21 v v
MW-23 v

EB-03 v

EB-08 v v

LNAPL was previously observed in monitoring wells MW-02-06, MW-02-11, MW-02-16, MW-03-01, and
MW-04 but was not observed during 2020 due to remediation more fully discussed in Section 4.0.

On April 6 and 7, 2020, LNAPL ranged in thickness from 0.01 feet in well MW-03-03 to 0.74 feet in well
MW-14. On September 21 and 22, 2020, LNAPL ranged in thickness from 0.01 feet in well MW-19 to
0.82 feet in well MW-21. Table 1 presents a summary of LNAPL measurements during semi-annual
groundwater monitoring. Table 2 presents the LNAPL gauging summary during SVE remediation. Figure
3 presents the monitoring well locations. Figure 4a and Figure 4b present LNAPL thickness maps for April
6 and 7, 2020 and September 21 and 22, 2020, respectively.

3.2 Depth to Groundwater and Potentiometric Surface Elevation

Monitoring wells were gauged for depth to LNAPL and groundwater during the first (1) and second (2"9)
semi-annual groundwater monitoring events on April 16 and 17, 2020 and September 21 and 22, 2020,
respectively. The measurements were collected at the top of the PVC well casing with an electronic oil
and water interface probe that was decontaminated between wells with a solution of Alconox®
detergent and water and rinsed with distilled water. Table 1 presents a summary of the depth to
groundwater and LNAPL thickness measurements.

Groundwater potentiometric maps from April 6 and 7, 2020 and September 22 and 23, 2020, depict
groundwater movement south of the mound moving towards the east and southeast, while
groundwater to the north of the mound appears to be moving towards the north and northeast. The
groundwater mounding is due in part to water perched on shallow discontinuous clay and silty-clay units
beneath the central and east areas of the Facility.

Groundwater occurs in the Tansill Formation. The base of the water-bearing strata (Yates Formation) is
interpreted as the red shale between about 3,525.08 feet above mean sea level (MSL) in monitoring well
MW-02-02 located in the area of groundwater mounding near the north central parts of the Facility to
3,453.97 feet above MSL in well EB-07 located southeast of the Facility. Groundwater elevations in the
more peripheral monitor wells remained relatively stable with seasonal fluctuation of not more than a
few feet between April and September 2020. On April 16 and 17, 2020, groundwater was observed
between approximately 3,537.69 feet above MSL at well MW-07 and 3,460.45 feet above MSL at well
MW-14. On September 21 and 22, 2020, groundwater was observed between approximately 3,536.97
feet above MSL at well MW-07 and 3,454.73 feet above MSL in well MW-14. Similar groundwater
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conditions were observed during previous groundwater monitoring events. The regional groundwater
flow direction is to the southeast. Figure 5a and Figure 5b present groundwater potentiometric maps for
April 16 and 17, 2020, and September 21 and 22, 2020, respectively.

3.3 Groundwater Chemistry

Groundwater samples were collected from twelve (12) monitoring wells (MW-03, MW-08, MW-12, MW-
15, MW-17, MW-18, MW-20, MW-22, MW-23, MW-24, EB-02, and P-02) during the first (1*') semi-
annual event and from eleven (11) monitoring wells (MW-02, MW-08, MW-12, MW-15, MW-17, MW-
18, MW-20, MW-22, MW-24, EB-02, and P-02) during the second (2") semi-annual event. Monitoring
well MW-02, EB-07 and P-05 contained insufficient water or were dry during the first (1°*) and/or second
(2") monitoring events. Monitoring wells MW-03 and MW-23 contained LNAPL during the second (2")
semi-annual monitoring event.

The samples were collected using the low stress or low flow method according to EPA protocol
(EQASOP-GW4, Revision 4, September 19, 2017) where an environmental pump is submerged near the
middle of the well screen and the well is pumped at a low rate until environmental parameters stabilize.
Groundwater samples were collected from the discharge of the dedicated disposable Tygon tubing. The
tubing was discarded after each use and the pump was thoroughly cleaned with a solution of potable

water and laboratory grade detergent (Alconox®) and rinsed with distilled water. The samples were
analyzed by DHL Analytical, Inc. (DHL), a National Environmental Laboratory Accreditation Conference
(NELAC) accredited laboratory, located in Round Rock, Texas. Samples from both events were analyzed
for benzene, toluene, ethylbenzene and xylenes (BTEX) by EPA SW-846 Method 8260D. Samples from
the first (1%') event were analyzed for cations (calcium, magnesium, sodium, and potassium), anions
(alkalinity, sulfate and chloride) by EPA Method E300, and TDS by EPA Method M2540C. The cation
samples were filtered by the laboratory to exclude particles larger than 0.45 micron (um) and acidified
with hydrochloric acid within 24-hours of collection. The purged water was contained in a portable tank
and discharged to the Facility’s process water system for disposal in an offsite OCD permitted Class Il
injection well. Table 3 presents the BTEX analytical data summary. Table 4 presents the cation, anion,
and TDS analytical data summary. Appendix C presents laboratory analytical reports.

3.3.1 BTEX Analysis

All benzene values represent dissolved-phase concentrations that are well below the solubility limit
(1,770 mg/L).

April 2020 BTEX Results
The following samples were reported with benzene concentrations above the WQCC human health

standard of 0.01 milligrams per liter (mg/L):

Well Benzene (mg/L)
MW-03 0.0569
MW-22 1.22
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MW-23 2.64
MW-24 2.73

Figure 6a presents a dissolved benzene concentration in groundwater map for April 7 and 8, 2020.

Ethyl benzene in MW-24 (0.821 mg/L) exceeded WQCC human health standards of 0.75 mg/L. Toluene
and xylenes were reported below the WQCC human health standards of 0.75 mg/L and 0.62 mg/L,
respectively, in all samples collected in April 2020.

September 2020 Results
The following samples were reported with benzene concentrations above the WQCC human health

standard of 0.01 mg/L:

Well Benzene (mg/L)
MW-22 2.63
MW-24 2.28

Figure 6b presents a dissolved benzene concentration in groundwater map on September 22 and 23,
2020.

Toluene, ethyl benzene and xylenes were reported below the WQCC human health standards in all
samples collected on September 22 and 23, 2020.

The benzene concentration in groundwater samples decreased below the WQCC human health standard
(0.01 mg/L) in all but three (3) monitoring wells (MW-22, MW-23, and MW-24) under the current
groundwater monitoring program. The benzene concentrations in well MW-22 decreased from 17.7
mg/L (April 13, 2016) to 2.63 mg/L (September 23, 2020). The benzene concentrations in groundwater
samples from well MW-23 decreased from 2.26 mg/L (July 15, 2009) to 0.002 mg/L (April 12, 2016) and
increased to 2.64 mg/L (April 7, 2020). The increase in benzene concentrations in well MW-23 may
coincide with influence from SVE remediation on the west side of the Facility allowing dissolved benzene
and LNAPL to increase in wells MW-21 and MW-23. In January 2019, SVE remediation was initiated east
of the Facility in the vicinity of MW-21 and MW-23. Appendix D presents Chart A showing the benzene
concentrations in groundwater over time for monitoring wells MW-22, MW-23, and MW-24,

Benzene was highest in well MW-22 (31.3 mg/L) and decreased in concentration by approximately 92
percent following initiation of SVE remediation in January 2019. The benzene concentration in well
MW-23 was highest on July 15, 2009 (2.26 mg/L) and decreased to 0.002 mg/L on April 12, 2016. The
benzene concentration in well MW-23 remained stable with no significant changes until April 7, 2020
(2.64 mg/L) and September 23, 2020, when LNAPL was observed in the well.
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EcoVac performed SVE remediation at MW-23 on February 5, 2021 and removed a combined total of
125.1 Ibs of vapor, 64.6 gallons of combined liquid hydrocarbons and vapor equivalent and 36.4 gallons
of water. LNAPL was recorded at 0.02 feet thick in well MW-23 on February 22, 2021.

Well MW-24 was installed about 385 feet southeast (down gradient) from well EB-08 on September 28,
2011. Benzene was reported at 4.16 mg/L on March 13, 2012, and has varied in concentration from 5.1
mg/L on September 27, 2012, 4.51 mg/L on December 5, 2018 and 2.28 mg/L on September 23, 2020.
LNAPL in well EB-08 is the suspected source for the benzene in well MW-24. The benzene concentration
in well MW-24 appears stable while SVE remediation in well EB-08 has reduced the LNAPL from a
maximum thickness of 4.11 feet (September 24, 2012) to 0.15 feet on February 22, 2021.

On March 5, 2013, NMOSE concluded the initial groundwater abatement plan that proposed using nine
(9) recovery wells pumping approximately 36.32 acre-feet of water per year for 5.52 years would not
impact the Pecos River. NMOSE also concluded there were no records for active water wells within two
(2) miles of the plant, supporting Aka’s requests to allow the residual BTEX to naturally attenuate over
time given the fact that there are no groundwater receptors within two (2) miles of the plant.

3.3.3 General Chemistry Analysis
The cation metals (calcium, magnesium, potassium, and sodium) concentrations were consistent with

previous monitoring events. No WQCC domestic water quality standards are available for cation metals.
Sulfate and TDS are naturally occurring minerals dissolved from gypsum in the Tansill formation that
exceed the WQCC domestic water quality standards of 600 mg/L and 1,000 mg/L, respectively. Chloride
was variable in concentration and exceeded the WQCC domestic water quality standard of 250 mg/L in
samples from three (3) wells on April 7 and 8, 2020. Sulfate, and TDS concentrations have similar trends
over time with neither increasing and/or decreasing concentrations. Dissolution of gypsum from a leak
in the cooling tower basin is suspected to have contributed to elevated chloride, sulfate, and TDS near
the northwest corner of the Facility. The cooling tower was dismantled and is no longer in service.
Mounded groundwater causes groundwater with elevated sulfate, chloride, and TDS to migrate in the
direction of groundwater flow.

April 2020 Results

Chloride — The following samples were reported with chloride concentrations above the WQCC
domestic water quality standard of 250 mg/L:

Well Chloride (mg/L)
MW-08 524
MW-15 2,840
MW-18 461
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Chloride in MW-15 is suspected from hydrochloric acid and dissolution of gypsum due to a leak in the
cooling tower basin. Figure 6a presents a map of chloride concentrations in groundwater on April 7 and
8, 2020.

Sulfate — All sulfate concentrations exceeded the WQCC domestic water quality standard of 600 mg/L
and ranged from 1,400 mg/L (MW-03) to 43,800 mg/L (MW-15). Sulfate concentrations are notably
elevated above the background concentration in the sample from well MW-15 located north of the
Facility where the plume migrates in the direction of localized groundwater flow. Sulfate in MW-15 is
suspected from dissolution of gypsum due to a leak in the cooling tower basin. Figure 7a presents an
isopleth map of sulfate concentrations in groundwater on April 7 and 8, 2020.

TDS — All TDS concentrations exceeded the WQCC domestic water quality standard of 1,000 mg/L and
ranged from 3,030 mg/L (MW-03) to 76,400 mg/L (MW-15). The TDS concentration in sample MW-15 is
likely the result of dissolution of minerals in the Tansill formation from a past leak in the cooling tower
basin. The TDS in MW-15 migrates north in the direction of localized groundwater flow. Figure 8a
presents a map of TDS concentrations in groundwater on April 7 and 8, 2020.

Elevated chloride in groundwater is limited to three (3) monitoring wells (MW-08, MW-15 and MW-18).
The chloride concentration in monitoring well MW-08 located on site near the southwest corner of the
Facility may be attributed to an offsite and hydraulically upgradient (west-northwest) source. Wells
MW-15 and MW-18 are located west and north of the Facility, respectively. The groundwater has
naturally occurring concentrations of sulfate and TDS owing to dissolution of minerals (gypsum) in the
Tansill Formation.

4.0 REMEDIATION

4.1 LNAPL and Groundwater Remediation

In August 2018, Aka implemented LNAPL and groundwater remediation using SVE and thermal
destruction methods. A mobile SVE system manufactured by CCC was used on the west side of the
Facility (Staging Area 1) at monitoring wells MW-02-09, MW-02-13, MW-02-14, MW-03-01, MW-09,
MW-10, MW-11, and test well AS-1. Between August 2018 through March 2019 the run time and
average VOC combustion with the CCC system were 3,817 hours with approximately 28.9 pounds per
hour (lbs/hr) for a total VOC combustion of approximately 85,274 Ibs or about 42.64 tons. Air sparging
was initiated in well MW-03-01 following removal of LNAPL from the well.

In March 2019, the CCC unit was moved to Staging Area B located near the east side of the Facility
where LNAPL began to appear in monitoring wells MW-02-12 (8.07 feet), MW-21 (9.57 feet) and MW-23
(7.39 feet). Itis speculated that the occurrence of LNAPL in wells MW-21 and MW-23 may have resulted
from reduction of mounding beneath the central part of the Facility during LNAPL and groundwater
recovery at Staging Area A allowing LNAPL and groundwater to migrate east and southeast. Between
March 15, 2019, and August 5, 2019, the CCC system combusted approximately 130,293 pounds (lbs) or
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about 65.15 tons of VOC vapors and recovered approximately 480 gallons or approximately 11.43
barrels (bbl) of liquid.

Between March 2019 and August 2019, the runtime for the CCC noticeably decreased and the system
was replaced with a truck-mounted dual phase SVE system with Enhanced Fluid Recovery® (EFR)
operated by EcoVac Services (EcoVac), Moore, Oklahoma. The EcoVac system vacuum blower draws
higher liquid and vapor volumes from the well and utilizes two (2) auxiliary internal combustion engines
to combust vapors while liquids are contained in an onboard tank. Liquids were discharged to a portable
(frac) tank leased from Gandy Corporation and staged near the east side of the Facility. The recovered
liquid is disposed in an OCD permitted offsite commercial Class Il SWD well.

Between August 5, 2019, and February 6, 2021, the EcoVac system was operated on all wells reporting
LNAPL during eleven (11) events of various lengths. The EcoVac system was used at Staging Area A
(MW-02-09, MW-02-13, MW-02-14, MW-03-01, MW-09, MW-10, MW-11, and AS-1), Staging Area B
(MW-02-12, MW-21 and MW-23) and seventeen (17) other wells including MW-02-10, MW-02-11, MW-
02-15, MW-012-16, MW-03 ME-03-02, MW-03-03, MW-04, MW-06, MW-13, MW-14, MW-19 and MW-
20. During this period, the EcoVac combusted approximately 7,615.1 pounds or about 3.81 tons of VOC
vapors, recovered approximately 2,475.2 gallons of hydrocarbon liquid including 1,261.1 equivalent
gallons of hydrocarbons in vapor, 1,214 gallons of liquid hydrocarbons, and 20,690 gallons of water. The
water volume recovered with the EcoVac system decreased significantly from 3,648 gallons in October
2019 to 121 gallon in February 2021. Between August 2018 and February 2021, the combined total
vapor recovery from the CCC and EcoVac systems was approximately 223,182.1 Ibs or about 111,591
tons of hydrocarbons vapors, 2,955.2 gallons or 70.36 bbl of hydrocarbon liquid and 20,690 gallons or
492.62 bbl of water. Appendix E presents the EcoVac reports.

4.2 LNAPL Reduction

LNAPL in Staging Area A was successfully reduced between 98.7 and 99.9 percent from a maximum
thickness of 9.33 feet in MW-02-09 (September 14, 2009) and 25.42 feet in MW-10 (July 31, 2008) to
0.12 feet (MW-02-09) and 0.01 feet (MW-10) on February 22, 2021, respectively. Chart B (Appendix D)
presents a LNAPL reduction curve for Staging Area A.

LNAPL in Staging Area B was successfully reduced between 99.5 and 99.7 percent from a maximum
thickness of 8.07 feet in MW-02-12 and 9.57 feet in MW-21 (December 4, 2018) and 7.39 feet in MW-23
(February 20, 2019) to 0.03 feet (MW-02-12), 0.05 feet (MW-21) and 0.02 feet (MW-23) on February 22,
2021, respectively. Chart C (Appendix D) presents an LNAPL reduction curve for Staging Area B.

LNAPL in the remaining wells was reduced between approximately 50 percent (MW-03-03) and 100
percent (MW-02-06, MW-02-10, MW-02-11, MW-02-16, MW-03-04, MW-04, MW-13, and MW-20). SVE
technology achieved between 92.7 (EB-03) and 99.8 (MW-06 and MW-19) percent reduction in LNAPL
thickness. Appendix D presents scatter plots for LNAPL reduction in the remaining wells.
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The most liquids (hydrocarbons and water) were recovered from Staging Area A and area to the south
and southeast in the vicinity of wells MW-02-13, MW-03-02 and MW-06. Appendix D presents a
diagram titled, “Extraction Over Time, Liquid Gallons” that shows the area for liquid recovery over time.

Hydrocarbon vapor concentrations in soil greater than 100,000 parts per million (ppm) were recorded
from wells MW-02-10, MW-02-11, MW-03, MW-04 located east of the former main compressor (Clark)
building and from well MW-10 located in Staging Area A near the west side of the Facility. During the
last quarter of 2018, the Clark Building was demolished along with the compressor engines, piping, and
concrete. During February and March 2020, SDR Enterprises, LLC (SDR), under supervision from LAl,
excavated approximately 3,500 cubic yards of soil from beneath the Clark Building foundation between
about 2 and 15 feet bgs resulting in removal of a significant mass of hydrocarbons. The soil remediation
was compiled into a report dated November 6, 2020 (“Empire Abo Plant (AP-112) Soil Remediation
Report, Eddy County, New Mexico”) was submitted to NMOCD on December 7, 2020, and approved on
December 30, 2020.

4.3 Soil Remediation

Soil remediation was performed at eight (8) areas inside the Facility that included the Wastewater Tanks
(EA-02), Amine Sump (EA-03), Slop Oil Tanks (EA-05), Cooling Tower (EA-07), Main Compressor (Clark)
Building (EA-12), Compressor (Engine 9) Building (EA-13), Area North of Engine 9 (EA-14) and Southwest
Containment Area (EA-15). The remediation was performed in accordance with a remediation plan
titled, “Empire Abo Plant (AP-112) Soil Investigation Report and Remediation Plan, Eddy County,
New Mexico, February 7, 2020” that was approved by NMOCD on February 14, 2020. NMOCD
approved a variance (March 4, 2020) to use crushed concrete for backfilling the excavations with the
following conditions:

1. Must have letter, signed, included in remedial report detailing concrete use and the internal

approval of the “owner” for said use/activity.

2. Concrete must not be derived from any areas that may have been subject to contaminants of
concern for this location. Remedial report needs to attest to this requirement.

NMOCD also agreed with the plan presented by Aka and Durango (April 14, 2020) for testing each 2,000
cubic yards of concrete with the following exception: please give all concrete to be used a good water
and soap wash down post crushing and before use. In a written agreement between Aka and
Durango, Durango is responsible for backfilling the excavations with concrete.

Between February 18, 2020, and April 8, 2020, approximately 8,108.65 tons (equivalent to cubic yards)
of soil and rock were hauled and disposed at Lea Land Landfill, LLC, an OCD permitted surface waste
management facility (NM-1-0035), located at Mile Marker 64 south of U.S. Highway 62/180 east of
Carlsbad, New Mexico. Personnel from Larson & Associates, Inc. (LAl) supervised the excavation of soil,
manifests and collected bottom and sidewall composite samples according to OCD rule for releases
(19.15.29 NMAC) for about every 200 square feet of the excavations. The samples were analyzed by
Xenco Laboratories, a NELAP accredited laboratory, located in Carlsbad, New Mexico and Midland,
Texas. Soil was excavated until the concentrations of BTEX, TPH and chloride were below the OCD
remediation standards in Table 1 (19.15.29 NMAC) and/or metals concentrations were below the NMED
soil screening levels (chromium and arsenic) unless physical conditions (i.e., pipelines, equipment, etc.)
prevented complete remediation.
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Laboratory analysis confirmed that remediation is complete at the following areas: EA-02, EA-03, EA-05,
and EA-07. Remediation at the main compressor (Clark) building (EA-12) was not completed where an
above-ground steel inlet gas line crosses the excavation from east to west and runs north along the west
side of the excavation. Remediation at the Engine 9 (compressor) building (EA-13) was not completed
on the north side of the former building where total petroleum hydrocarbons (TPH) in soil extends north
approximately 100 feet beneath a paved road where concrete from demolition is piles and a horizontal
vessel is located. LAl personnel delineated albeit not fully the extent of hydrocarbon contamination
north of Engine 9 (compressor) building. Remediation on the south side of the Engine 9 (compressor)
building was not completed due to high pressure natural gas pipeline. Aka and Durango request
approval to defer final remediation until the plant ceases to operate and is demolished. The
remediation was documented in the report titled, “EMPIRE ABO GAS PLANT (AP-112) Soil Remediation
Report, Eddy County, New Mexico, November 6, 2020” that was approved by NMOCD on December 30,
2020. Appendix B presents NMOCD communications.

4.4 PCB Remediation

LAl personnel supervised SDR Enterprises, LLC, for remediating soil and rock contaminated from historic
use of polychlorinated biphenyl (PCB). The remediation was performed in accordance with a plan titled,
“Final PCB REMEDIATION PLAN Empire Abo Gas Plant, Eddy County, New Mexico, December 31, 2019”
that was approved by the U.S. Environmental Protection Agency (EPA) Region 6 on February 4, 2020,
with certification required under 40 CFR 761.61(a)(3) submitted on April 8, 2020. Appendix F presents
EPA communications.

Between May 5, 2020, and September 16, 2020, approximately 2,113,048 lbs or 1,056.95 tons of PCB
contaminated soil, rock, and concrete were disposed under EPA approval at the Waste Controlled
Specialists (WCS) Landfill in Andrews County, Texas. The remediation was documented in the final report
titled, “Final PCB REMEDIATION REPORT, Empire Abo Plant, Eddy County, New Mexico, May 16, 2021”
that was submitted to EPA Region 6 on June 3, 2021 (approval pending).

5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions

The following observations are documented in this report:

e Groundwater is mounded beneath the Facility in two (2) areas near the north central and east
areas of the Facility, which causes groundwater to flow in a radial pattern.

e The mounding is caused by shallow groundwater perched on units of laterally discontinuous clay
and silty clay.

e  Monitoring well EB-06 has typically been used as the up-gradient monitoring well for the Facility
but is obstructed and not accessible for collecting depth to groundwater measurements.

e Mounded (perched) groundwater occurs near the central area of the Facility (MW-7) where
laterally discontinuous clay and silty clay is present in the subsurface, and where leaking water
lines may have contributed to the shallow (perched) groundwater. The mounding causes
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groundwater to flow away from the Facility. Mounding was also observed east of the Facility in
the area monitoring wells MW-02-11 and MW-24,

e The regional groundwater flow direction remains to the southeast.

e LNAPL was observed in eleven (11) monitoring wells during the first (1°!) semi-annual monitoring
event (April 6 - 7, 2020) and sixteen (16) monitoring wells during the second (2") semi-annual
monitoring event (September 21 - 22, 2020) with apparent thicknesses ranging from 0.01 feet in
(MW-03-03 and MW-19) to 0.74 feet (MW-14).

e Benzene decreased below the WQCC human health standard (0.01 mg/L) in all but three (3)
monitoring wells (MW-22, MW-23, and MW-24) under the current groundwater monitoring
program during 2020.

e Benzene in well MW-22 decreased approximately 92 percent from 31.3 mg/L (March 16, 2011)
to 2.63 mg/L (September 23, 2020) following SVE remediation.

e Benzene in well MW-23 remained stable with no significant changes until April 23, 2019, when
LNAPL (0.09 feet) was observed and decreased to 0.01 feet (September 21, 2020) after EcoVac
performed SVE remediation.

e Benzene in well MW-24 appears stable following SVE remediation at well EB-08 located
approximately 385 feet northwest (upgradient) of well MW-24.

e Ethylbenzene exceeded the WQCC human health standard (0.75 mg/L) in the groundwater
sample from monitoring well MW-23 with a concentration of 0.779 mg/L during the first semi-
annual monitoring event (April 6 — 7, 2020).

e Toluene and xylenes were not reported above the WQCC human health standards in
groundwater samples during 2020.

e Chloride exceeded the WQCC domestic water quality standard (250 mg/L) in samples from three
(3) monitoring wells (MW-08, MW-15, and MW-18) with concentrations ranging from 461 mg/L
(MW-18) to 2,840 mg/L (MW-15) during the first semi-annual monitoring event (April 6 — 7,
2020).

e Sulfate and TDS exceeded the WQCC domestic water quality standards of 600 mg/L and 1,000
mg/L, respectively, in all samples during the first semi-annual monitoring event (April 6 — 7,
2020).

e The highest sulfate (43,800 mg/L) and TDS (76,400 mg/L) concentrations were reported in
groundwater samples from monitoring well MW-15, located north of the Facility, resulting from
dissolution of minerals in the Tansill formation.

e SVE remediation recovered approximately 223,182.1 lbs or about 111.59 tons of hydrocarbons
vapors, 2,955.2 gallons or 70.36 bbl of hydrocarbon liquid and 20,690 gallons or 492.62 bbl of
water between August 2018 and February 2021.

e LNAPL (Staging Area A) was successfully reduced between 98.7 and 99.9 percent from a
beginning maximum thickness of 9.33 feet in MW-02-09 (September 14, 2009) and 25.42 feet in
MW-10 (July 31, 2008) to 0.12 feet (MW-02-09) and 0.01 feet (MW-10) on February 22, 2021.

e LNAPL (Staging Area B) was successfully reduced between 99.5 and 99.7 percent from a
beginning maximum thickness of 8.07 feet in MW-02-12 and 9.57 feet in MW-21 (December 4,
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2018) and 7.39 feet in MW-23 (February 20, 2019) to 0.03 feet (MW-02-12), 0.05 feet (MW-21)
and 0.02 feet (MW-23) on February 22, 2021, respectively.

e LNAPL in the remaining wells was reduced between approximately 50 percent (MW-03-03) and
100 percent (MW-02-06, MW-02-10, MW-02-11, MW-02-16, MW-03-04, MW-04, MW-13, and
MW-20).

e SVE technology achieved between 92.7 (EB-03) and 99.8 (MW-06 and MW-19) percent
reduction in LNAPL thickness.

e The most liquid (hydrocarbons and water) was recovered from the west side of the Facility
(Staging Area A), south and southeast of the Facility in the vicinity of wells MW-02-13, MW-03-
02 and MW-06.

5.2 Recommendations

Aka offers the following recommendations which are supported by the results of soil remediation
performed between February 18, 2020, and April 8, 2020, PCB remediation performed between May 5,
2020, and September 16, 2020, and groundwater and LNAPL remediation performed between August
2018 and February 2021:

e Aka requests approval to discontinue SVE remediation based on the reduction of LNAPL
between 92.7 and 99.9 percent from pre-remediation thicknesses and technically infeasible to
recover the remaining 0.1 and 7.3 percent, excluding MW-03-03.

e Aka requests approval to allow residual dissolved benzene in groundwater to naturally
attenuate based on demonstrated concentration reductions and no groundwater receptors (i.e.,
domestic, industrial, livestock) wells within 2 miles as documents by NMOSE.

e Aka requests approval to discontinues groundwater monitoring at the Facility.
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Table 1

Monitor Well Completion and Gauging Summary
Frontier Field Services, LLC, Empire Abo Gas Plant
Eddy County, New Mexico

Well Information

Groundwater Data

Total well Di Surface Screen Casing TOC Depth to [ Depth to [ Product C(i/\r/retcted
Well ID |Date Drilled| Depth Ie h e Elevation | Interval Stickup | Elevation | Date Gauged | Product | Water [ Thickness | é <.3r
ooy | eS| amsy) | (ses) | (Feet) | (amisy) (Feet) | (Feet) | (Feet) E(Z‘l’\;g;"
MW-1 Plugged
MW-2 12/29/1991 37.88 4 3,545.3 19-34 2.89 3,548.19 5/20/2013 - 34.00 - 3,514.19
10/15/2013 - 34.05 - 3,514.14
5/14/2014 - 34.00 - 3,514.19
10/14/2014 - 34.05 - 3,514.14
4/21/2015 - 34.05 - 3,514.14
12/8/2015 - 34.10 - 3,514.09
4/11/2016 - 34.06 - 3,514.13
12/12/2016 - 34.06 - 3,514.13
4/17/2017 - 34.06 - 3,514.13
10/25/2017 - 34.03 - 3,514.16
12/8/2017 - 34.13 - 3,514.06
3/19/2018 - 34.13 - 3,514.06
4/29/2019 - 34.08 - 3,514.11
12/9/2019 - 34.08 - 3,514.11
4/7/2020 Dry -- -
9/22/2020 - 34.11 - 3,514.08
MW-02-01 Plugged
MW-02-02 | 10/6/1992 48.65 4 3,549.3 35-45 2.96 3,552.26 5/20/2013 - 26.91 - 3,525.35
10/15/2013 - 27.00 - 3,525.26
5/14/2014 - 27.22 - 3,525.04
10/14/2014 - 27.20 - 3,525.06
4/21/2015 - 26.96 - 3,525.30
12/8/2015 - 27.20 - 3,525.06
4/11/2016 - 27.18 - 3,525.08
12/12/2016 - 27.06 - 3,525.20
4/17/2017 - 26.99 - 3,525.27
10/25/2017 - 27.49 - 3,525.20
12/8/2017 - 27.40 - 3,525.29
3/19/2018 - 27.21 - 3,518.59
12/9/2019 - 27.13 - 3,525.13
4/7/2020 - 27.25 - 3,525.01
9/22/2020 - 27.36 - 3,524.90
MW-02-03 | 9/28/1992 108.50 4 3,553.0 95 - 105 3.03 3,556.03 5/20/2013 - 77.55 - 3,478.48
10/15/2013 - 79.00 - 3,477.03
5/14/2014 - 81.11 - 3,474.92
10/14/2014 - 79.12 - 3,476.91
4/21/2015 - 79.65 - 3,476.38
12/8/2015 - 79.95 - 3,476.08
4/11/2016 - 80.03 - 3,476.00
12/12/2016 - 89.50 - 3,466.53
4/17/2017 - 82.44 - 3,473.59
10/25/2017 - 83.15 - 3,472.88
12/8/2017 - 83.46 - 3,472.57
3/13/2018 - 84.51 - 3,471.52
3/19/2018 - 84.23 - 3,471.80
12/4/2018 - 85.02 - 3,471.01
4/24/2019 - 86.02 - 3,470.01
12/9/2019 - 83.42 - 3,472.61
4/6/2020 - 84.12 - 3,471.91
9/22/2020 - 85.56 - 3,470.47
MW-02-04 | 9/30/1992 61.60 4 3,550.9 45 - 55 2.89 3,553.79 5/20/2013 - 51.45 - 3,502.34
10/15/2013 - 51.00 - 3,502.79
5/14/2014 - 52.80 - 3,500.99
10/14/2014 - 48.58 - 3,505.21
Page 1 of 19
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Table 1

Monitor Well Completion and Gauging Summary
Frontier Field Services, LLC, Empire Abo Gas Plant
Eddy County, New Mexico

Well Information

Groundwater Data

Total well Di Surface Screen Casing TOC Depth to [ Depth to [ Product C(i/\r/retcted
Well ID |Date Drilled| Depth Ie h e Elevation | Interval Stickup | Elevation | Date Gauged | Product | Water [ Thickness | é <.3r

oc) | Mhesh | amsyy | (8es) | (Feet) | (Amsy) (Feet) | (Feet) | (Feet) E(Z‘l’\;g;"

4/21/2015 - 50.70 - 3,503.09

12/8/2015 - 52.30 - 3,501.49

4/11/2016 - 52.58 - 3,501.21

12/12/2016 - 53.00 - 3,500.79

4/17/2017 - 54.30 - 3,499.49

10/25/2017 - 53.18 - 3,500.61

12/8/2017 - 53.80 - 3,499.99

3/13/2018 - 54.82 - 3,498.97

3/19/2018 - 54.90 - 3,498.89

12/4/2018 - 53.36 - 3,500.43

4/24/2019 - 54.52 - 3,499.27

12/9/2019 - 53.20 - 3,500.59

4/6/2020 - 52.93 - 3,500.86

9/22/2020 - 54.41 - 3,499.38

MW-02-05 10/6/1992 52.31 4 3,549.9 40-50 2.79 3,552.69 5/20/2013 - 27.45 - 3,525.24

10/15/2013 - 27.60 - 3,525.09

5/14/2014 - 27.90 - 3,524.79

10/14/2014 - 27.90 - 3,524.79

4/21/2015 - 27.62 - 3,525.07

12/8/2015 - 27.80 - 3,524.89

4/11/2016 - 27.82 - 3,524.87

12/12/2016 - 28.71 - 3,523.98

4/17/2017 - 27.00 - 3,525.69

10/25/2017 - 28.11 - 3,524.58

12/8/2017 - 28.09 - 3,524.60

3/19/2018 - 27.80 - 3,524.89

12/5/2018 - 28.03 - 3,524.66

4/24/2019 - 27.84 - 3,524.85

12/9/2019 - 27.80 - 3,524.89

4/7/2020 - 27.92 - 3,524.77

9/22/2020 - 28.03 - 3,524.66

MW-02-06 | 9/29/1992 23.90 4 3,548.3 11-21 2.52 3,550.82 5/20/2013 19.25 19.30 0.05 3,531.55

10/15/2013 10.55 11.00 0.45 3,540.13

5/14/2014 20.50 20.85 0.35 3,530.22

10/14/2014 11.75 12.20 0.45 3,538.94

4/21/2015 18.30 18.60 0.30 3,532.43

12/8/2015 Sheen 16.11 Sheen 3,534.71

4/11/2016 Sheen 15.79 Sheen 3,535.03

Note: Sheen is consistent and reproducible with multiple probes 12/12/2016 17.65 17.66 0.01 3,533.17

4/17/2017 21.62 21.63 0.01 3,529.20

10/25/2017 19.68 20.16 0.48 3,531.00

12/8/2017 - 20.15 - 3,530.67

3/13/2018 20.94 21.35 0.41 3,523.18

3/19/2018 - 20.91 - 3,529.91

12/4/2018 20.37 20.62 0.25 3,530.38

4/24/2019 21.33 21.94 0.61 3,529.31

8/30/2019 21.10 22.18 1.08 3,529.07

12/9/2019 - 19.97 - 3,530.85

4/6/2020 - 21.43 - 3,529.39

9/22/2020 - 22.05 - 3,528.77

MW-02-07 10/5/1992 63.80 4 3,544.2 53-63 2.80 3,547.00 5/20/2013 - 58.00 - 3,489.00

10/15/2013 - 60.40 - 3,486.60

5/14/2014 - 61.70 - 3,485.30

10/14/2014 - 59.05 - 3,487.95

4/21/2015 - 62.00 - 3,485.00
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Table 1

Monitor Well Completion and Gauging Summary
Frontier Field Services, LLC, Empire Abo Gas Plant
Eddy County, New Mexico

Well Information

Groundwater Data

Total well Di Surface Screen Casing TOC Depth to [ Depth to [ Product C(i/\r/retcted
Well ID |Date Drilled| Depth Ie h e Elevation | Interval Stickup | Elevation | Date Gauged | Product | Water [ Thickness | é <.3r
ooy | eS| amsy) | (ses) | (Feet) | (amisy) (Feet) | (Feet) | (Feet) E(Z‘l’\;g;"

12/8/2015 Dry
4/11/2016 Dry
12/12/2016 - | 6195 | - | 3,485.05
4/17/2017 Dry
10/25/2017 Dry
12/8/2017 Dry
3/19/2018 Dry
12/4/2018 Dry
4/24/2019 Dry
12/7/2019 Well Plugged

MW-02-09 | 10/7/1992 43,97 4 3,543.5 30-40 3.02 3,546.52 5/20/2013 34.00 38.45 4.45 3,511.19
10/15/2013 34.55 37.70 3.15 3,511.03
5/14/2014 34.60 39.15 4.55 3,510.56
10/14/2014 | 34.82 38.90 4.08 3,510.48
4/21/2015 34.92 38.80 3.88 3,510.44
12/8/2015 35.70 37.90 2.20 3,510.16
4/11/2016 35.35 36.81 1.46 3,510.73
12/13/2016 35.70 38.65 2.95 3,509.94
4/17/2017 35.80 38.60 2.80 3,509.88
10/25/2017 35.81 38.79 2.98 3,509.82
12/8/2017 36.30 36.59 0.29 3,510.13
3/13/2018 36.32 39.09 2.77 3,509.37
3/19/2018 36.29 37.15 0.86 3,509.97
12/4/2018 37.61 37.91 0.30 3,508.82
4/24/2019 36.30 36.53 0.23 3,510.15
8/30/2019 36.33 36.58 0.25 3,510.10
12/9/2019 36.35 36.60 0.25 3,509.92
4/6/2020 36.34 36.45 0.11 3,510.07
9/22/2020 36.35 36.60 0.25 3,510.10

MW-02-10 | 9/29/1992 72.90 4 3,545.4 65-75 3.00 3,548.40 | 5/20/2013 63.96 ** >10 -
10/15/2013 66.10 72.40 6.30 3,480.41%*
5/14/2014 68.35 >72.9 >4.55 <3,475.50
10/14/2014 64.72 >72.9 >8.15 <3,475.50
4/21/2015 67.25 >72.9 >5.65 <3,475.50
12/8/2015 67.05 >72.9 >5.85 <3,475.50
4/11/2016 67.47 >72.9 >5.43 <3,475.50
12/12/2016 68.90 >72.9 >4.00 <3,472.70
4/17/2017 69.98 >72.9 >2.92 |<3,475.70
10/25/2017 71.35 >72.9 >1.55 <3,475.70
12/8/2017 70.95 >72.9 >1.95 <3,475.70
3/13/2018 72.49 72.55 0.06 3,475.85
3/19/2018 72.52 72.59 0.07 3,475.81
12/4/2018 72.85 74.15 1.30 3,475.16
4/24/2019 Dry
12/9/2019 Dry
4/6/2020 72.31 72.77 0.46 3,475.63
9/22/2020 74.29 74.31 0.02 3,474.10

MW-02-11 | 9/29/1992 23.42 4 3,544.0 10-20 2.79 3,546.79 5/20/2013 21.78 21.90 0.12 3,524.97*
10/15/2013 18.25 18.30 0.05 3,528.52%*
5/14/2014 22.45 22.50 0.05 3,523.64%*
10/14/2014 17.29 17.35 0.06 3,528.80*
4/21/2015 - 19.54 - 3,527.25
12/8/2015 - 18.80 - 3,527.99
4/11/2016 - 20.59 - 3,526.20
12/12/2016 - 21.00 - 3,525.79
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Table 1

Monitor Well Completion and Gauging Summary
Frontier Field Services, LLC, Empire Abo Gas Plant
Eddy County, New Mexico

Well Information

Groundwater Data

Total well Di Surface Screen Casing TOC Depth to [ Depth to [ Product C(i/\r/retcted
Well ID |Date Drilled| Depth Ieh e Elevation | Interval Stickup | Elevation | Date Gauged | Product | Water [ Thickness | a(.er
ooy | eS| amsy) | (ses) | (Feet) | (amisy) (Feet) | (Feet) | (Feet) E(Z‘l’\;g;"

4/17/2017 - 21.45 - 3,525.34
10/25/2017 - 21.38 - 3,525.41
12/8/2017 - 22.10 - 3,524.69
3/13/2018 22.93 23.23 0.30 3,523.56
3/19/2018 22.90 *x *x 3,546.79
12/4/2018 21.77 22.40 0.63 3,524.83
4/24/2019 23.17 - - -
12/9/2019 21.96 *x -
4/6/2020 Dry
9/22/2020 Dry

MW-02-12 | 10/1/1992 85.85 4 3,540.3 70-80 3.02 3,543.32 5/20/2013 - 66.84 - 3,476.48
10/15/2013 - 67.80 - 3,475.52
5/14/2014 - 70.00 - 3,473.32
10/14/2014 - 67.25 - 3,476.07
4/21/2015 - 68.10 - 3,475.22
12/8/2015 - 68.25 - 3,475.07
4/11/2016 - 68.42 - 3,474.90
12/12/2016 - 69.10 - 3,474.22
4/17/2017 - 70.66 - 3,472.66
10/25/2017 - 71.35 - 3,471.97
12/8/2017 - 71.68 - 3,471.64
3/13/2018 - 72.45 - 3,470.87
3/19/2018 - 72.54 - 3,470.78
12/4/2018 72.94 81.01 8.07 3,467.96
4/24/2019 74.36 74.43 0.07 3,468.94
12/9/2019 71.35 71.38 0.03 3,471.94
4/7/2020 72.00 72.07 0.07 3,471.25
9/22/2020 73.59 73.81 0.22 3,469.66

MW-02-13 | 10/7/1992 50.05 4 3,542.7 36-46 2.89 3,545.59 5/20/2013 43.80 47.42 3.62 3,500.70
10/15/2013 43.82 47.40 3.58 3,500.70
5/14/2014 45.91 47.38 1.47 3,499.24
10/14/2014 41.40 47.25 5.85 3,502.44
4/21/2015 45.00 46.80 1.80 3,500.05
12/8/2015 44.75 46.90 2.15 3,500.20
4/11/2016 44.72 47.07 2.35 3,500.17
12/13/2016 | 45.30 47.02 1.72 3,499.77
4/17/2017 45.20 47.05 1.85 3,499.84
10/25/2017 | 46.37 47.13 0.76 3,498.99
12/8/2017 47.00 47.07 0.07 3,498.57
3/13/2018 46.91 48.11 1.20 3,498.32
3/19/2018 46.83 47.35 0.52 3,498.60
12/4/2018 46.68 46.87 0.19 3,498.85
4/24/2019 47.28 47.84 0.56 3,498.14
8/30/2019 47.64 47.85 0.21 3,498.13
12/9/2019 47.67 47.68 0.01 3,497.91
4/7/2020 47.50 47.58 0.08 3,498.01
9/22/2020 47.45 47.53 0.08 3,498.12

MW-02-14 [ 10/5/1992 | 78.80 4 35413 | 63-73 3.23 3,544.53 | 5/20/2013 | 59.47 | 60.35 0.88 3,484.80
10/15/2013 60.15 60.85 0.70 3,484.17
5/14/2014 61.60 62.20 0.60 3,482.75
10/14/2014 59.30 61.20 1.90 3,484.66
4/21/2015 61.25 62.00 0.75 3,483.06
12/8/2015 61.35 61.70 0.35 3,483.08
4/11/2016 61.38 61.80 0.42 3,483.02
12/13/2016 | 61.31 61.90 0.59 3,483.04
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Table 1

Monitor Well Completion and Gauging Summary
Frontier Field Services, LLC, Empire Abo Gas Plant
Eddy County, New Mexico

Well Information

Groundwater Data

Total well Di Surface Screen Casing TOC Depth to [ Depth to [ Product C(i/\r/retcted
Well ID |Date Drilled| Depth Ie h e Elevation | Interval Stickup | Elevation | Date Gauged | Product | Water [ Thickness | é <.3r

ooy | eS| amsy) | (ses) | (Feet) | (amisy) (Feet) | (Feet) | (Feet) E(Z‘l’\;g;"
4/17/2017 61.30 61.80 0.50 3,483.08

10/25/2017 | 64.47 64.95 0.48 3,479.92

12/8/2017 64.79 64.82 0.03 3,479.73

3/13/2018 65.55 65.69 0.14 3,478.94

3/19/2018 65.82 65.90 0.08 3,478.69

12/4/2018 66.67 66.92 0.25 3,477.79

4/24/2019 - 67.94 - 3,476.59

8/30/2019 67.45 68.00 0.55 3,476.53

12/9/2019 64.57 64.58 0.01 3,479.95

4/7/2020 65.30 65.34 0.04 3,479.19

9/22/2020 65.19 65.23 0.04 3,479.30

MW-02-15 | 10/2/1992 75.95 4 3,540.2 60-70 3.09 3,543.29 5/20/2013 - 61.04 - 3,482.25
10/15/2013 - 61.50 - 3,481.79

5/14/2014 - 62.75 - 3,480.54

10/14/2014 - 60.71 - 3,482.58

4/21/2015 - 62.25 - 3,481.04

12/8/2015 - 62.21 - 3,481.08

4/11/2016 - 62.31 - 3,480.98

12/13/2016 67.31 67.41 0.10 3,475.95

4/17/2017 64.32 64.60 0.28 3,478.89

10/25/2017 | 64.88 65.08 0.20 3,478.35

12/8/2017 64.69 65.00 0.31 3,478.51

3/13/2018 65.69 68.76 3.07 3,476.68

3/19/2018 65.71 68.31 2.60 3,476.80

12/4/2018 66.03 70.24 4.21 3,476.00

4/24/2019 68.00 68.37 0.37 3,475.18

8/30/2019 69.13 69.51 0.38 3,474.04

12/9/2019 64.59 65.51 0.92 3,477.78

4/6/2020 65.66 65.89 0.23 3,477.40

9/22/2020 67.30 67.50 0.20 3,475.93

MW-02-16 | 9/30/1992 86.10 4 3,541.0 70-80 3.24 3,544.24 5/20/2013 - 67.25 - 3,476.99
10/15/2013 - 67.90 - 3,476.34

5/14/2014 - 70.00 - 3,474.24

10/14/2014 - 67.58 - 3,476.66

4/21/2015 - 68.56 - 3,475.68

12/8/2015 - 68.50 - 3,475.74

4/11/2016 - 68.66 - 3,475.58

12/12/2016 72.15 72.89 0.74 3,471.87

4/17/2017 70.50 72.13 1.63 3,473.25

10/25/2017 70.91 72.65 1.74 3,472.81

12/8/2017 71.74 71.75 0.01 3,472.50

3/13/2018 72.10 72.34 0.24 3,472.07

3/19/2018 72.30 72.50 0.20 3,471.88

12/4/2018 72.30 72.42 0.12 3,471.90

4/24/2019 73.24 73.48 0.24 3,470.93

8/30/2019 73.22 74.00 0.78 3,470.41

12/9/2019 - 71.02 - 3,473.22

4/7/2020 - 71.65 - 3,472.59

9/22/2020 Sheen 72.89 Sheen 3,471.35

MW-02-18 | 10/7/1992 39.80 4 3,542.7 26 - 36 3.00 3,545.70 5/20/2013 - 20.65 - 3,525.05
10/15/2013 - 17.15 - 3,528.55

5/14/2014 - 21.25 - 3,524.45

10/14/2014 - 15.35 - 3,530.35

4/21/2015 - 18.35 - 3,527.35

12/8/2015 - 17.75 - 3,527.95
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Table 1

Monitor Well Completion and Gauging Summary
Frontier Field Services, LLC, Empire Abo Gas Plant
Eddy County, New Mexico

Well Information

Groundwater Data

Total well Di Surface Screen Casing TOC Depth to [ Depth to [ Product C(i/\r/retcted
Well ID |Date Drilled| Depth Ie h e Elevation | Interval Stickup | Elevation | Date Gauged | Product | Water [ Thickness | é <.3r
ooy | eS| amsy) | (ses) | (Feet) | (amisy) (Feet) | (Feet) | (Feet) E(Z‘l’\;g;"
4/11/2016 - 19.63 - 3,526.07
12/12/2016 - 19.95 - 3,525.75
4/17/2017 - 20.32 - 3,525.38
10/25/2017 - 20.49 - 3,525.21
12/8/2017 - 21.24 - 3,524.46
3/13/2018 - 21.90 - 3,523.80
3/19/2018 - 21.95 - 3,523.75
12/4/2018 - 20.82 - 3,524.88
4/24/2019 - 22.34 - 3,523.36
12/10/2019 - 21.50 - 3,524.20
4/6/2020 - 22.48 - 3,523.22
9/22/2020 - 23.08 - 3,522.62
MW-03 12/20/1991 63.30 4 3,552.4 69 -89 2.90 3,555.30 5/20/2013 - 72.62 - 3,482.68
10/15/2013 - 75.90 - 3,479.40
5/14/2014 77.30 77.32 0.02 3,477.99*
10/14/2014 - 75.12 - 3,480.18
4/21/2015 - 76.35 - 3,478.95
12/8/2015 - 76.28 - 3,479.02
4/11/2016 - 76.60 - 3,478.70
12/12/2016 - 77.40 - 3,477.90
4/17/2017 - 79.63 - 3,475.67
10/25/2017 - 79.45 - 3,475.85
12/8/2017 - 80.54 - 3,474.76
3/13/2018 82.65 83.06 0.41 3,472.24
3/19/2018 - 82.90 - 3,555.30
12/4/2018 - 82.75 - 3,472.55
4/25/2019 84.11 84.13 0.02 3,471.17
12/9/2019 - 79.14 - 3,476.16
4/6/2020 - 81.52 - 3,473.78
9/22/2020 83.60 83.64 0.04 3,471.69
MW-03-01 5/3/1994 73.40 4 3,539.9 50-70 2.66 3,542.56 5/20/2013 - 57.50 - 3,485.06
10/15/2013 58.10 58.70 0.60 3,484.28
5/14/2014 59.20 60.70 1.50 3,482.91
10/14/2014 57.07 57.15 0.08 3,485.47
4/21/2015 59.65 60.20 0.55 3,482.75
12/8/2015 59.66 61.00 1.34 3,482.50
4/11/2016 58.53 58.75 0.22 3,483.96
12/13/2016 | 58.26 58.36 0.10 3,484.27
4/17/2017 58.20 58.30 0.10 3,484.33
10/25/2017 | 61.51 61.76 0.25 3,480.98
12/8/2017 61.70 61.77 0.07 3,480.84
3/13/2018 62.87 64.40 1.53 3,479.23
3/19/2018 62.90 63.17 0.27 3,479.58
12/4/2018 - 64.12 - 3,479.39
4/24/2019 - 65.15 - 3,478.44
12/9/2019 - 61.38 - 3,481.18
4/6/2020 65.30 65.34 0.04 3,477.22
9/22/2020 - 64.49 - 3,478.07
MW-03-02 5/4/1994 105.75 4 3,538.6 60 - 100 2.48 3,541.08 5/20/2013 68.75 69.10 0.35 3,472.23
10/15/2013 | 65.80 69.00 3.20 3,474.32
5/14/2014 69.80 70.40 0.60 3,471.10
10/14/2014 67.40 68.20 0.80 3,473.44
4/21/2015 68.75 68.95 0.20 3,472.27
12/8/2015 68.75 69.20 0.45 3,472.20
4/11/2016 68.97 69.32 0.35 3,472.01
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Table 1

Monitor Well Completion and Gauging Summary
Frontier Field Services, LLC, Empire Abo Gas Plant
Eddy County, New Mexico

Well Information

Groundwater Data

Total well Di Surface Screen Casing TOC Depth to [ Depth to [ Product C(i/\r/retcted
Well ID |Date Drilled| Depth Ie h e Elevation | Interval Stickup | Elevation | Date Gauged | Product | Water [ Thickness | é <.3r
ooy | eS| amsy) | (ses) | (Feet) | (amisy) (Feet) | (Feet) | (Feet) E(Z‘l’\;g;"
12/12/2016 68.65 69.33 0.68 3,472.23
4/17/2017 70.16 71.14 0.98 3,470.63
10/25/2017 70.65 70.89 0.24 3,470.36
12/8/2017 - 71.03 - 3,470.05
3/13/2018 - 71.40 - 3,469.68
3/19/2018 - 71.32 - 3,469.76
12/4/2018 - 71.00 - 3,470.08
4/24/2019 - 73.31 - 3,467.77
12/9/2019 - 71.33 - 3,469.75
4/6/2020 - 71.04 - 3,470.04
9/22/2020 - 72.29 - 3,468.79
MW-03-03 | 5/4/1994 85.40 4 3,5423 | 55-80 2.42 3,544.72 | 5/20/2013 - 71.30 - 3,473.42
10/15/2013 - 71.65 - 3,473.07
5/14/2014 - 72.90 - 3,471.82
10/14/2014 - 71.30 - 3,473.42
4/21/2015 - 71.40 - 3,473.32
12/8/2015 - 71.70 - 3,473.02
4/11/2016 - 71.81 - 3,472.91
12/12/2016 - 72.20 - 3,472.52
4/17/2017 - 73.29 - 3,471.43
10/25/2017 - 74.84 - 3,469.88
12/8/2017 - 73.90 - 3,470.82
3/13/2018 - 74.39 - 3,470.33
3/19/2018 - 74.47 - 3,470.25
12/4/2018 74.63 75.03 0.40 3,469.97
4/24/2019 75.21 75.67 0.46 3,469.37
12/9/2019 74.03 74.43 0.40 3,470.29
4/6/2020 Sheen 74.10 Sheen 3,470.62
9/22/2020 74.95 75.12 0.17 3,469.72
MW-03-04 5/4/1994 117.50 4 3,555.7 65-110 2.75 3,558.45 5/20/2013 78.12 78.42 0.30 3,480.24
10/15/2013 81.55 81.95 0.40 3,476.7