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PROPOSED UNDERGROUND STORAGE TANK (UST)
RELEASE CASE CLOSURE EVALUATION SUMMARY
LUST Case File #: 5629.01
Facility ID # 0-001510
Pinal County

Circle K #2702927
19864 North John Wayne Parkway
Maricopa, Arizona 85139

Background:
The former Circle K #2702927 remains inactive as a fuel facility. The first
underground storage tank (UST) system (USTs #4-5) were installed in 1972 and were
removed in November of 1986, at which time USTs #1-3 were installed. The former
USTs #1-3 were permanently removed December 11, 2014. No previous leaking
USTs (LUSTs) have been identified at the site prior to discovery of LUST No.
5629.01. However, previous investigations have been conducted as documented in an
Environmental Due Diligence Site Assessment Report, dated April 21, 2004 and
prepared by Blaes Environmental Management, Inc. The report indicates a suspected
release was reported to the ADEQ on March 15, 2004 based on photoionization
detector (PID) readings for the soil sample collected from boring T1 at 20 feet below
ground surface (bgs). Laboratory results of the same sample (T1-20) indicated
detectable concentrations of diesel range petroleum hydrocarbons (C10-C32) and total
xylenes above minimum laboratory reporting limits. The suspected release was closed
by the ADEQ on March 31, 2004.
Analytical results of soil samples collected during the UST removal assessment on
December 11, 2014 indicated the detection of volatile organic compounds (VOCs)
above the ADEQ Release Confirmation Levels (RCLs) but below the ADEQ
Residential Soil Remediation Levels (rSRLs) in eight of nine samples. Based on these
findings, ENCORE notified the ADEQ of a confirmed release on December 15, 2014.
LUST number 5629.01 was assigned December 23, 2014 to the three 10,000-gallon
gasoline USTs in the UST basin.
The investigation of LUST No. 5629.01 (release area) was initiated in February 2015.
Investigative activities included the drilling of nine soil borings and installation of six
groundwater monitor wells to define the vertical and lateral extent of petroleum
hydrocarbon impacted soil and groundwater. Soil samples were collected from nine soil
borings (ESB-1 through ESB-3 and SB-4 through SB-9) to investigate the vertical and
lateral extent of petroleum hydrocarbon impacted soil. All borings were drilled with a
hollow stem auger drill rig. Soil borings ESB-1 through ESB-3 and SB-4 through SB-6
were drilled at the release area in the former tank basin and were positioned based on the
highest reported VOC concentration for each soil sample location collected during UST
removal activities. Soil borings ESB-1 through ESB-3 were drilled and sampled on
February 19, 2015. Soil samples were collected at approximate five-foot intervals from 15
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to 30 feet bgs in borings ESB-1 and ESB-3 and from 15 to 50 feet bgs in boring ESB-2.
Soil borings SB-4 through SB-6 were drilled and sampled on January 27, 2016 to include
additional analyses based on updated ADEQ soil analytical method guidance. Soil borings
SB-4 through SB-6 were drilled and sampled at approximate five-foot intervals from 15 to
65 feet bgs in boring SB-4 and from 15 to 30 feet bgs in soil borings SB-5 and SB-6.
Based on laboratory detection of methyl tert-butyl ether (MTBE) in soil samples collected
in the capillary fringe from 50 to 65 feet bgs, and observation of groundwater at
approximately 65.5 feet bgs during drilling activities, soil boring SB-4 was advanced to a
total depth of 87 feet bgs and completed as groundwater monitor well MW-1. Based on
soil analytical results from borings ESB-1 through ESB-3 and SB-4 through SB-6 and
MTBE impact to groundwater, additional investigation was required to further define the
lateral extent of petroleum hydrocarbon impact to soil at the capillary fringe and to
groundwater. Three additional soil borings (SB-7 through SB-9) and groundwater monitor
wells (MW-2 through MW-4) were drilled, sampled and installed on the Site April 21 and
22, 2016. Soil boring SB-7 was drilled near the northwest corner of the property
boundary, SB-8 was drilled along the southern boundary of the property west-southwest
of SB-4/MW-1 and SB-9 was drilled near the northeast corner of the property. Soil
samples were collected from all three soil borings at approximate five-foot intervals from
50 to 65 feet bgs (estimated capillary fringe), based on previous soil analytical data in the
source area. Soil sample analytical results indicated the detection of MTBE in soil
samples collected from borings ESB-2 and SB-4 from approximately 50 to 65 feet bgs
(capillary fringe). All other VOC compounds were reported below the laboratory
reporting limits in soil samples collected from ESB-2, SB-4 and all other soil borings.
PAHs were detected above laboratory detection limits and below ADEQ Tier 1 levels in
soil samples collected from ESB-2 and ESB-3 at 15 feet bgs and from SB-4 at 15, 20 and
60 feet bgs. PAHs were not detected in borings ESB-1, SB-5 and SB-6. Tetraethyl lead
(TEL) was not detected above laboratory reporting limits in any sample collected from
soil borings SB-4 through SB-6.
The 2020 Site Characterization Report & LUST Case Closure Request describes the
regional geology and hydrogeology. The depth to groundwater at the Site was
approximately 59 to 63 feet bgs. The Site Characterization Report was approved by
ADEQ on January 29, 2021. However, ADEQ requested additional information on
November 16, 2020 for Risk-Based closure via R18-12-263.04. A LUST Case Closure
Request Addendum was submitted April 6, 2021.
Removal or control of the source of contamination:

The first UST system (USTs #4-5) were removed in November of 1986. The former USTs #1-3
were permanently removed December 11, 2014. No active remediation has been conducted.

Characterization of the groundwater plume:
The Site is located in the central portion of the Maricopa-Stanfield Sub-basin of the Pinal
Active Management Area (AMA). The Maricopa-Stanfield Sub-basin is a large sedimentfilled basin within the Basin and Range physiographic province which was formed by lowangle detachment fault and high-angle normal fault extension. Near the Project Site, the
depth to bedrock is approximately 1,600 feet bgs. Sediment beneath the Project Site is
associated with Quaternary alluvial deposits and Holocene river alluvium. Groundwater in
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the Maricopa area is mostly developed from the Upper Basin Fill, a coarse-grain deposit,
which consists of moderately consolidated to unconsolidated gravel, sand, silt and clay
with finer materials grading toward the centers of the sub-basin. Based on review of
available data of nearby registered wells, it was anticipated that groundwater depth at the
Site was approximately 72 feet below ground surface prior to subsurface investigations.
Site investigation activities and groundwater monitoring events from February 2016
through October 2019 indicated groundwater depths ranged between 59.14 feet and 63.08
feet bgs in groundwater monitoring well MW-1. Groundwater flow direction is to the
northeast with a gradient of 0.00348 foot/feet based on measurements taken in October
2019.
Source area well MW-1 was installed in boring SB-4 in the release area and was initially
sampled in February 2016. Analytical results indicated the presence of MTBE exceeding
the Tier 1 Corrective Action Standard. As a result, lateral groundwater monitor wells MW2 through MW-6 were drilled around the release area. Groundwater monitoring and
sampling was performed between February 2016 and October 2019. Groundwater
elevation measurements were collected prior to each sampling event and in select months
in between sampling events. Groundwater parameters of temperature, pH, specific
conductance, oxidation reduction potential, and dissolved oxygen were taken during
purging before sampling. MTBE was detected above the Tier 1 Corrective Action
Standard in groundwater monitoring well MW-1 during all sampling events conducted
between February 2016 and October 2019 with the exception of the groundwater sampling
event in July 2019. No other VOCs, PAHs were detected above AWQS in MW-1. No
VOCs or PAHs were detected in MW2 or MW-3. MTBE was detected in MW-4, MW-5
and MW-6 above laboratory detection limits between February 2016 and October 2019.
Based on groundwater analytical results the lateral extent of petroleum hydrocarbon
impact to groundwater has been fully delineated with groundwater monitor wells MW-2
through MW-6. The historic soil contamination of MTBE appears to be in the capillary
fringe.
Analytical results indicated concentrations of tetrachloroethylene (PCE) and other trace
VOCs in up-gradient groundwater monitoring well MW-3. Analytical results also indicate
concentrations of PCE in groundwater monitoring wells MW-1, MW-2, and MW-5. The
highest detected concentration of PCE was 7.83 micrograms per liter (µg/L) in upgradient
well MW-3 in March 2018. The Arizona Aquifer Water Quality Standard is 5 µg/L PCE;
therefore, the highest detected concentration (7.83 µg/L PCE) was only slightly above the
standard. The up-gradient and onsite presence of COCs including PCE, a chemical not
used in gasoline products, indicates a potential contamination source other than the
current LUST 5629.01.
Groundwater plume stability:
Dissolved MTBE concentrations exceeded the Tier 1 Corrective Action Standard in
monitor well MW-1 in eight of the nine sampling events. The GSI Mann-Kendall Toolkit
Microsoft Excel based software was utilized to run a trend analysis to determine if the
dissolved MTBE plume is increasing, stable, decreasing or has no trend over time. MTBE
concentrations detected in groundwater sampled from monitor wells MW-1 and MW-4 for
the entire monitoring period including nine sample events (February 2016 to October
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2019) were used in the modeling exercise. Dissolved MTBE detected in monitor well
MW-1 (source well) ranged from a low concentration of <0.367 µg/L in July 2019 to a
high concentration of 2720 µg/L in October 2019. Dissolved MTBE detected in downgradient monitor well MW-4 ranged from a low concentration of <0.1 µg/L in March
2018 and a high concentration of 7.51 µg/L in May 2019. Results of the GSI MannKendall analysis indicated a "no trend" for dissolved MTBE in monitor well MW-1 and a
"probably decreasing trend" for dissolved MTBE in monitor well MW-4. According to the
GSI Mann-Kendall Toolkit User's Manual "no trend" means a "non-increasing condition".
Natural Attenuation:
Degradation of petroleum hydrocarbons in groundwater can proceed via aerobic or
anaerobic microbial processes. Bacteria present in soil and groundwater obtain
energy for cell production and maintenance by facilitating thermodynamically
advantageous oxidation-reduction reactions involving the transfer of electrons from
electron donors to available electron acceptors. When sufficient dissolved oxygen
(DO) is present in groundwater, biodegradation of hydrocarbons proceeds aerobically
(with oxygen as the electron acceptor). As oxygen becomes less available,anaerobic
microorganisms consume electron acceptors in the following order of preference:
nitrate, manganese (IV), iron (III), sulfate, and carbon dioxide. Anaerobic
biodegradation processes are thus associated with decreased concentrations of nitrate
and sulfate, increased concentrations of dissolved manganese and ferrous iron, and
production of methane within the plume (i.e., elevated when compared to
background.)
The following geochemical indicator parameters were collected as part of routine
MNA evaluations in 2019: manganese, methane, sulfate, total nitrate, ferrous iron,
and total nitrite. In addition, field measurements of DO and oxidation-reduction
potential (ORP) were collected. Analytical results from monitored natural
attenuation groundwater samples from MW-1 indicate concentrations of methane
at 12.8 mg/L. A second monitored natural attenuation event indicated
concentrations of methane in monitoring wells MW-2 through MW-6. The
presence of methane indicates the anaerobic biodegradation process of
methanogenesis is occurring in the release area.
Threatened or impacted drinking water wells:
The ADWR records database includes 32 registered wells located within a half mile
radius of the Site, of which six are listed as abandoned, and 21 are listed as monitor or
other. One exempt well (#55-481741) registered to Union Pacific Railroad, shows that the
well abandonment was filed, and no water has been withdrawn since 2004. The four nonexempt wells are located up- and cross-gradient of the Project Site. These four nonexempt wells are used for irrigation, and domestic/irrigation use. Based on ADWR
records, these five wells are screened at deeper intervals than on-site groundwater monitor
wells.
Domestic water is provided to the Town of Maricopa by two suppliers, the Santa Cruz
Water Company, a subsidiary of Global Water Resources, and the Maricopa Domestic
Water Improvement District (neighborhoods older than 1998). Water providers source
drinking and domestic use water from the Central Arizona Project (CAP) canal, reclaimed
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water, and groundwater. The Santa Cruz Water Company (AZ0411131) has seven
groundwater wells, none of which are located within ½ mile of the Site. According to the
ADEQ Safe Drinking Water Database, the Santa Cruz Water Company has been
historically non-detect for all VOC constituents. The Maricopa Domestic Water
Improvement District (AZ0411036) has four groundwater wells, none of which are
located within ½ mile of the Site.
Other exposure pathways:
Based on site vicinity reconnaissance, residences are located west and within 500
feet of the Project Site. Other potential receptors such as recreation areas, day care
facilities, schools, nursing homes, health care facilities, water production wells, or
surface water were not identified within 500 feet of the Project Site. There are no
sensitive receptors in the area of the release or in the down-gradient direction
within ¼ mile. The subsurface soil contamination does not pose a threat to any offsite receptors.
The depth of the historic soil contamination is greater than 10 feet bgs, so dermal
contact and ingestion are not complete exposure pathways. To evaluate any potential
inhalation exposure risk from the MTBE contaminated subsurface soil, a shallow soil
gas survey was conducted on August 5, 2016. Based on soil gas sampling conducted
in August 2016, there is no threat of vapor migration along utility lines that would pose
a health risk or an explosive environment as a result of LUST 5629.01.
According to the soil vapor data table, SV-2 had the highest contaminant
concentrations and the sample required dilution. SV-2 was located near SB-4/MW-1
(the source area in the UST basin). Soil data collected from SB-4 in January 2016
showed no VOCs detected above laboratory reporting limits except for MTBE between
50-65 feet bgs (just above the groundwater). The highest concentration of MTBE was
1.7 mg/Kg at a depth of 60 feet. This concentration is below the rSRL of 320 mg/Kg
but above the Groundwater Protection Limit of 0.47 mg/Kg. Groundwater samples
collected from MW-1 in June 2016 (before the soil vapor survey) and September 2016
(after the soil vapor survey) shows only MTBE reported over laboratory reporting
limits, at concentrations that exceed the Tier 1 Corrective Action Standard of 94 µg/L.
ADEQ models CoC concentrations that exceed 1/10th of the lowest EPA Regional
Screening Level for Resident Air. EnCore included numerous CoCs in the JohnsonEttinger Model with detections reported as less than the method reporting limit. Model
outputs indicated a cumulative cancer risk of 3.443E-05 and a hazard risk of 1.220 for
all VOCs modeled (petroleum and non-petroleum chemicals of concern CoC]). The
hazard risk (non-cancer risk) is over the acceptable risk threshold of 1.0. Model
outputs indicate a cumulative cancer risk of 2.82E-05 and a hazard risk of 3.927E-01
for exclusively petroleum related VOCs.
Since minimal soil and groundwater contamination was found, only the quantified CoCs
should be included in the Model. The revised Model (using toxicity values found in the
Resident Air Regional Screening Level table – May 2021) output for TCE, the only nonpetroleum CoC, is a cancer risk of 2.7e-7 and a hazard index of 0.08, which demonstrates
acceptable risk. This detection was at location SV-1 which was at the property boundary
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to the south of the UST basin. For the petroleum related CoCs, ethylbenzene, and xylene
meet the modeling criteria. Since xylene has three isomers, the highest concentration
reported was modeled. It is noted that no MTBE was quantified in the soil vapor data.
The cancer risk is 2.2E-6 and the hazard index is 0.067, which demonstrate acceptable
risk based on A.A.C. R18-7-206(D).
Requirements of A.R.S. §49-1005(D) and (E):
The results of the corrective action completed at the site assure protection of public
health, welfare and the environment, to the extent practicable, the clean-up activities
competed at this site allow for the maximum beneficial use of the site, while being
reasonable, necessary and costeffective.
Other information that is pertinent to the LUST case closure approval:
The facility and LUST files were reviewed for information regarding prior cleanup
activities,prior site uses and operational history of the UST system prior to
removal.
Groundwater tables:
MW-1 (source well)
Total Depth: 85 feet bgs Screened Interval: 55 - 85 feet bgs
Date
February 2016
March 2016
May 2016
June 2016
September 2016
January 2018
March 2018
July 2019
October 2019

MTBE
Tier 1 Corrective Action Standard
is 94 µg/L
146
919
2,130
2,630
2,490
96.3
429
<0.3670
2720

Depth to Water (feet)
63.08
62.98
62.98
62.75
63
61.11
60.91
59.14
59.15

MW-3 (upgradient)
Total Depth: 84.5 feet bgs Screened Interval: 54.5 – 84.5 feet bgs
Date
May 2016
June 2016
September 2016
January 2018
March 2018
July 2019
October 2019

MTBE
Tier 1 Corrective Action Standard
is 94 µg/L
<2
<2
<2
<0.1
<0.1
<0.367
<0.367

Depth to Water ( f e e t )
61.60
61.21
61.65
59.82
59.6
57.42
57.81
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MW-2 (cross gradient)
Total Depth: 86 feet bgs Screened Interval: 56 – 86 feet bgs
MTBE
Tier 1 Corrective Action Standard
is 94 µg/L

Date
May 2016
June 2016
September 2016
January 2018
March 2018
July 2019
October 2019

Depth to Water (feet)

<2
<2
<2
<0.1
<0.1
2.38
<0.367

62.15
61.68
62.31
60.44
60.2
58.54
58.47

MW-5 (cross gradient)
Total Depth: 85 feet bgs Screened Interval: 55 – 85 feet bgs
MTBE
Tier 1 Corrective Action Standard
is 94 µg/L

Date
January 2018
March 2018
July 2019
October 2019

Depth to Water (feet)

9.43
3.76
<0.367
<0.367

60.99
60.78
58.91
59.01

MW-4 (downgradient)
Total Depth: 84.5 feet bgs Screened Interval: 54.5 – 84.5 feet bgs
Date
May 2016
June 2016
September 2016
January 2018
March 2018
July 2019
September 2019

MTBE
Tier 1 Corrective Action Standard
is 94 µg/L

Depth to Water (feet)

7.51
6.79
<2
<0.1
<0.1
<0.367
<0.367

63.10
62.87
63.12
61.25
60.97
59.31
59.28

MW-6 (downgradient)
Total Depth: 84 feet bgs Screened Interval: 49 – 84 feet bgs
Date
July 2019
October 2019

MTBE
Tier 1 Corrective Action Standard
is 94 µg/L
13.3
0.564

Depth to Water (feet)
60.38
60.32
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