PROPOSED UNDERGROUND STORAGE TANK (UST)
RELEASE CASE CLOSURE EVALUATION SUMMARY
LUST Case File #: 4095.02
Facility ID # 0-001288
Maricopa County

Circle K Store No. 2700693
5850 South 19th Avenue
Phoenix, Arizona 85041

Background:
The facility currently operates as a Circle K convenience store with retail petroleum. The Site
has operated as a convenience store with fuel sales since 1972. The USTs installed in 1972
where removed in April 1994. Three fiberglass underground storage tanks (USTs) installed in
October 1994 exist at the Site. These include one 10,000-gallon capacity unleaded gasoline
UST (north), one 10,000-gallon capacity unleaded gasoline UST (center), and one 10,000gallon capacity premium unleaded gasoline UST (south). There are also two fuel dispensers on
two islands located east of the UST basin, and product lines installed between the USTs and
dispensers. The UST facility owner/operator is Circle K Stores, Inc.
On October 5, 1994, EMCON observed removal of three USTs at the Project Site including the
collection of ten soil samples from the UST basin and product line trench and one soil sample
from excavated stockpiled soil. Laboratory analytical results indicated all petroleum-related
constituents were below laboratory detection limits for samples collected from the UST basin
and product line trench. Analytical results for the stockpile soil sample reported total petroleum
hydrocarbons (TPH) at 220 milligrams per kilogram (mg/Kg). As a result, ADEQ issued LUST
#4095.01 on May 24, 1995. Approximately 163 tons of petroleum hydrocarbon impacted soils
were excavated following the UST removal and were transported to an off-site facility for
thermal treatment and disposal. The ADEQ issued closure of LUST #4095.01 in a letter dated
July 21, 1997.
In November 2019, LUST# 4095.02 was assigned to the premium unleaded gasoline UST after
an August 12, 2019 failed tank tightness test. Between October 30 and November 1, 2019,
ENCORE conducted a suspected release investigation of the southern premium UST. Two
angled soil borings, SB-1 and SB-2, indicated volatile organic compounds (VOCs)
concentrations above the residential Soil Remediation Levels (rSRLs) at a depth of 29 and 53
true vertical feet. Soil sample analytical results from soil boring SB-1 also indicated
polyaromatic hydrocarbon (PAH) concentrations above the Release Confirmation Levels
(RCLs), but below rSRLs. Tetraethyl lead (TEL) was not detected above laboratory reporting
limits in any of the samples analyzed.
Site characterization activities were conducted between May 2020 and October 2020 through
the UST Preapproval program. Investigation activities included the drilling of soil borings (SB1 through SB-13), installation of seven groundwater monitor wells (MW-1 through MW-7) to
define the vertical and lateral extent of petroleum hydrocarbon impacts to soil and groundwater.
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Results of the site characterization investigation indicated LUST #4095.02 extended vertically
to groundwater. The lateral extent of dissolved-phased VOCs extended west to the adjacent
property, which is also owned by Circle K Stores Inc.
Corrective action activities began in April 2021 utilizing soil vapor extraction (SVE) as the
remedial technology to reduce LNAPL and dissolved VOCs in groundwater, control LNAPL
and dissolved VOC plume migration, and remediate VOCs in the vadose zone.
Removal or control of the source of contamination:
SVE was the remedial technology installed at the Site which utilized a 500-cubic foot
per minute (cfm) thermal/catalytic oxidizer to treat hydrocarbon emissions prior to
discharge to the atmosphere. The SVE was connected to remedial vapor extraction well
VE-1 A/B, and groundwater monitor wells MW-1 and MW-5. ENCORE operated the
SVE system from April 13, 2021 through March 2, 2022. The SVE system achieved a
maximum influent flow rate of approximately 264 cfm at a maximum influent vacuum
of approximately 101 inches of water column (iwc) between April 13, 2021 and March
2, 2022 with a total runtime of 5,539 hours (231 days). Based on SVE system influent
concentrations, flow rate and hours of operation, a calculated estimate of 30,145 pounds
of gasoline range organic (GRO) hydrocarbons were extracted and treated from the
subsurface between April 2021 and February 2022.
Analyses of vapor samples indicated the following reduction of GRO between initial SVE
system startup on April 13, 2021 and the most recent sampling event conducted in February
2022:
43,300 parts per million by volume (ppmv) to 219 ppmv in MW-1;
41,400 ppmv to <23.3 ppmv in MW-5;
4,210 to 2,930 ppmv in VE-1-A, and
14,800 ppmv to 150 ppmv in VE-1-B.
Characterization of the groundwater plume:
In May 2020, source area monitor well MW-1 was installed in soil boring SB-4.
Approximately 0.81 feet of free product was observed during groundwater compliance
sampling in June 2020. As a result, groundwater monitor wells (MW-2 through MW-5) were
installed between September and October 2020 to laterally delineate LNAPL and dissolvedphase VOCs. Groundwater monitor well MW-5 (4-inch diameter) was installed in the source
area to replace MW-1 and allow for pumping of free product, due to MW-1 having been
installed as a 2-inch diameter monitor well. MW-1 was utilized as a remediation well only.
Groundwater monitor wells MW-6 and MW-7 were installed on the adjacent vacant lot, owned
by Circle K, west and north of the source area, in March 2021 and January 2022, respectively.
Soil samples collected during site characterization investigation activities indicate that the
general soil stratigraphy beneath the Site consists of well graded sand with gravel from
approximately four inches to 20 feet bgs, sandy silt / silty sand from approximately 20 feet to
30 feet bgs and well graded to poorly graded sand with silt and gravel from approximately 30
feet to the total depth of soil borings.
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Throughout site characterization investigation, depth to groundwater ranged between 107.25
and 112.26 feet below top of casing at MW-5. Saturated soils were observed to consist of wellgraded sand, gravels and cobbles. Groundwater gradient between October 2020 and January
2022 ranged between 0.000976 ft/ft and 0.00138 ft/ft, respectively and predominantly flowed to
the west-southwest.
LNAPL was observed in groundwater monitor wells MW-1, MW-2 and MW-5 between 2019
and 2021. SVE reduced LNAPL to non-detect by August 2021. LNAPL has not been observed
in any wells since July 2021.
Between October 2020 and March 2022, ENCORE performed periodic groundwater monitoring
and sampling to assess groundwater conditions across the Project Site while concurrently
operating an SVE system to control plume migration.
MW-1 and MW-5 (source wells): LNAPL decreased in MW-1 from approximately 1.50 feet
thick to non-detect between June 2020 and July 2021. MW-1 was used as a remedial well to
remediate between 79.5 feet bgs and the soil / water interface, thus groundwater was not
sampled during the remediation program. Groundwater well MW-5 was installed to replace
MW-1 for groundwater monitoring sampling. LNAPL thickness decreased in MW-5 from 1.72
feet thick to non-detect between October 2020 and July 2021. Dissolved benzene
concentrations in MW-5 decreased from 5.05 ug/l to below AWQS in January 2022.
MW-2 (down- and cross-gradient on-site well): LNAPL in MW-2 was reduced from a
maximum thickness of 1.45 feet to non-detect between February and July 2021. Dissolved
benzene was detected at concentrations exceeding the AWQS in October 2020, October 2021
and January 2022. Dissolved benzene was the only VOC detected above the AWQS during
these events and ranged in concentration from 1.74 to 8.40 ug/l.
MW-3 (up- and cross-gradient on-site well): Dissolved benzene decreased from an initial
concentration of 10.6 ug/l in October 2020 to below AWQS in March 2021 and below
laboratory detection limits between May 2021 and January 2022.
MW-4 (up-gradient on-site well): Dissolved benzene decreased from a high of 949 ug/l in
October 2020 to less than the laboratory detection limits and/or AWQS between October 2021
and January 2022.
MW-6 (down-gradient well on adjacent parcel): Dissolved benzene was detected at 1.37 ug/l in
MW-6 during one sample event conducted in March 2021. Benzene has been reported less than
the laboratory reporting limit since May 2021.
MW-7 (cross-gradient well on adjacent parcel): Groundwater monitor well MW-7 was sampled
in January and March 2022. Dissolved VOC concentrations were below AWQS and / or
laboratory detection limits.
Groundwater plume stability:
Benzene concentrations reported in groundwater monitor wells MW-5 (source well), MW-2
(cross- and down-gradient well) and MW-6 (off-site down-gradient well) throughout
investigation of LUST 4095.02 were evaluated using the GSI Mann-Kendall Toolkit for
constituent trend analysis to determine if the dissolved VOC plume is increasing, decreasing or
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stable. Results of the Mann-Kendall analysis indicated “no trend” for dissolved benzene in
monitor wells MW-2 and MW-6. Results indicated “probably decreasing and decreasing”
trend for groundwater monitor wells MW-3 and MW-4 (cross and up-gradient wells),
respectively.
The reduction of dissolved-phase VOCs to concentrations less than the AWQS in all monitor
wells except monitor well MW-2, also demonstrates plume stability.
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.)
Groundwater samples were recorded for natural attenuation parameters including dissolved
oxygen (DO), pH, oxidation reduction potential (ORP), temperature, and specific conductivity
during each sampling event between October 2020 and January 2022. DO was recorded below
0.5 mg/L in groundwater well MW-2 during the January 2022 sampling event and in MW-5
during October 2021 sampling event indicating aerobic respiration and potential contaminant
reduction. Negative ORP values in source area groundwater wells MW-2 and MW-5 during the
October 2021 sampling event suggest biodegradation.
Threatened or impacted drinking water wells:
ENCORE reviewed the Arizona Department of Water Resources (ADWR) database which
shows 16 registered wells within a half mile radius of the Site. Of the 16 registered wells, two
were identified as “exempt’ and one was identified as “non-exempt” used for irrigation,
municipal and domestic purposes. The two “exempt” wells (#55-400372 and #55-400373)
owned by Standard Pacific Inc. (Standard Pacific Homes) were abandoned in 2002 due to a
change in land use. The “non-exempt” well is also the nearest well (#55-623003) and is
registered to Farnsworth Realty Company. The well is located approximately within 500 feet
of the Site cross-gradient based on ADWR records. Screen interval information for “exempt”
and “non-exempt” wells are limited. Six wells are registered as monitoring wells owned by
Circle K Stores, Inc. and 7 are registered as “other”. Of these 7 wells, three are registered to
Circle K Stores, Inc. The remaining four wells are listed as being non-wells. There is one
registered City of Phoenix well (#55-626562) located up-gradient of the Site between ½ and 1
mile. The well was abandoned in November 2000 due it not being used.
According to the 2020 Phoenix Water Quality Report, the City of Phoenix gets it’s drinking
water from rivers, lakes, streams, springs and wells. In 2020, approximately 97 to 99% of
Phoenix’s water came from surface water that started as snow pack. The primary sources of
untreated surface water are the Salt, Verde and Colorado rivers. Water from the Salt and
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Verde rivers is delivered via the SRP canal network. The remaining two percent of drinking
water was supplied by about 20 groundwater wells currently operated by the city. No VOCs
were detected in samples of the City water collected during the 2020 sampling event.
Other exposure pathways:
The nearest residential areas are approximately 480 feet south-southeast and 535 feet southwest
of the Site. Basis Phoenix South Primary School is located approximately 500 feet north of the
Site. Neighboring properties immediately adjacent to the Project Site include the following:





Vacant lot to the north;
19th Avenue and Walgreens to the east;
Southern Avenue and QuikTrip to the south, and,
Vacant lot to the west.

VOCs were reported at concentrations exceeding the rSRLs in subsurface samples prior to
completion of SVE remediation. However, no soil contamination extended off-site. Therefore,
the dermal contact and soil ingestion exposure pathway is incomplete for off-site sensitive
receptors.
A soil vapor intrusion evaluation was performed utilizing soil vapor data collected on February
2, 2022. A prior survey was conducted on January 25, 2022, however, the SVE system was
operating, therefore a second survey was initiated with the remediation shut down. The survey
was designed to evaluate the risk of indoor air vapor intrusion.
The February 2022 event included six temporary soil vapor points, SVB-1 through SVB-6,
installed and sampled using a direct push drill rig to approximately five feet bgs. Three soil
vapor probes were located west, south, and east of the south UST to evaluate soil vapor
concentrations immediately adjacent to the UST basin and three vapor points were located close
to the convenience store, north of the UST basin.
Results of the model indicated a cumulative cancer risk of 3.825E-06 and a hazard risk (noncancer) of 1.579E-01 for all VOCs modeled (petroleum and non-petroleum) and a cumulative
cancer risk of 2.540E-06 and a hazard risk of 3.553E-02 for petroleum-related VOCs included
in the model. These values demonstrate acceptable risk. It is noted that ENCORE evaluated all
soil vapor data collectively instead of separating out the vapor data collected near the source
area from the data collected near the convenience store.
Dermal contact with and ingestion of surficial and subsurface soil was evaluated as a potential
exposure route for on-site receptors. Surficial soils (less than 10 feet bgs) that were accessible
for sampling during the site characterization investigation are not impacted with chemicals of
concern at concentrations exceeding rSRLs.
A review of aerial imagery indicates the nearest surface water is the Salt River
approximately 1.2 miles north of the Site. The Salt River generally flows east to west.
It is identified as an ephemeral or intermittent river which flows during rain events,
irrigation return flows or during release of water from dams located upstream and is a
source of water supply.
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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
cost-effective.
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 installed in SB-4 (Source area- used for remediation)
Total Depth: 120 feet bgs Screened Interval: 80-119 feet bgs
MW-5 (source area)
Total Depth: 121.40 feet bgs Screened Interval: 91.10 – 121.10 feet bgs
Date
Installed October 2020
February 2021
SVE started
April 13, 2021
June 2021
August 2021
October 2021
January 2022
SVE end
March 2, 2022
March 2022

Benzene
AWQS is 5 µg/L
Free Product
Free Product

Depth to Water (feet)
108.35
111.44

--Free Product
4.29
5.05
1.51

--111.99
110.58
107.25
107.68

--0.387

--108.15

MW-2 (down gradient)
Total Depth: 119 feet bgs Screened Interval: 88.70 – 119.70 feet bgs
Date
Installed September 2020
October 2020
February 2021
SVE started
April 13, 2021
June 2021
August 2021

Benzene
AWQS is 5 µg/L
--720
Not sampled

Depth to Water (feet)
--107.68
111.16

--Not sampled
1.74

--113.46
111.00
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October 2021
January 2022
SVE end
March 2, 2022
March 2022

8.40
5.59

107.65
108.08

--4.08

--108.55

MW-3 (cross gradient)
Total Depth: 119 feet bgs Screened Interval: 88.70 – 118.70 feet bgs
Date
Installed September 2020
October 2020
March 2021
SVE started
April 13, 2021
May 2021
August 2021
October 2021
January 2022
SVE end
March 2, 2022
March 2022

Benzene
AWQS is 5 µg/L
--10.6
1.9

Depth to Water (feet)
--107.49
111.00

--<0.0941
<0.0941
<0.0941
<0.0941

--111.87
110.78
107.4
107.81

--<0.0941

--108.3

MW-4 (up gradient)
Total Depth: 120 feet bgs Screened Interval: 89.70 – 119.70 feet bgs
Date
Installed September 2020
October 2020
March 2021
SVE started
April 13, 2021
May 2021
August 2021
October 2021
January 2022
SVE end
March 3, 2022
March 2022

Benzene
AWQS is 5 µg/L
--949
163

Depth to Water (feet)
--108.30
111.83

--124
16
<0.0941
<0.0941

--112.72
111.60
108.28
108.70

--<0.0941

--109.18

MW- 6 (off-site; down-gradient)
Total Depth: 125 feet bgs Screened Interval: 94.66 – 124.66 feet bgs
Date

Benzene
AWQS is 5 µg/L

Depth to Water (feet)
April 2022

Installed March 2021
May 2021
August 2021
October 2021
January 2022
March 2022

1.37
<0.0941
<0.0941
<0.0941
<0.0941
<0.0941

109.72
110.99
109.48
106.18
106.56
107.05

MW-7 (off-site; cross-gradient)
Total Depth: 125.25 feet bgs Screened Interval: 95 - 125 feet bgs
Date
Installed January 2022
March 2022

Benzene
AWQS is 5 µg/L
<0.0941
<0.0941

Depth to Water (feet)
105.86
106.38

April 2022

GSI MANN-KENDALL TOOLKIT
for Constituent Trend Analysis
Evaluation Date: 15-Feb-22
Facility Name: Circle K Store No. 2700693
Conducted By: S. Wagner
Sampling Point ID:
Sampling
Event

Sampling
Date

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

6-Oct-20
23-Mar-21
20-May-21
16-Aug-21
20-Oct-21
20-Jan-22
16-Mar-22

MW-5

Job ID: CK0693
Constituent: Benzene
Concentration Units: ug/L
MW-2

MW-6

MW-3

MW-4

BENZENE CONCENTRATION (ug/L)
720

10.6
1.9
0.0941
0.0941
0.0941
0.0941
0.0941

949
163
124
16
0.0941
0.0941
0.0941

4.29
5.05
1.51
0.387

1.74
8.4
5.59
4.08

1.37
0.0941
0.0941
0.0941
0.0941
0.0941

Coefficient of Variation:
Mann-Kendall Statistic (S):
Confidence Factor:

0.79
-4
83.3%

2.16
-4
75.8%

1.70
-5
76.5%

2.11
-11
93.2%

1.93
-18
99.7%

Concentration Trend:

Stable

No Trend

No Trend

Prob. Decreasing

Decreasing

1000

Concentration (ug/L)

MW-5
MW-2

100

MW-6
MW-3

10

MW-4

1
0.1
0.01
06/20

09/20

01/21

04/21

07/21

10/21

02/22

05/22

Sampling Date
Notes:
1. At least four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.
2. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;
≥ 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S≤0, and COV ≥ 1 = No Trend; < 90% and COV < 1 = Stable.
3. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water , 41(3):355-367, 2003.

DISCLAIMER: The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein. Information in
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.
GSI Environmental Inc., www.gsi-net.com
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Approximate UST Location
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Estimated Groundwater Flow Direction
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West Southern Avenue

ADWR Wells 55 No.
SB-3/VE-1 (A&B): 55-924402
SB-4/MW-1: 55-924425 (2-inch)
SB-5/MW-2: 55-924916
SB-6/MW-3: 55-924917
SB-7MW-4: 55-924918
SB-8: 55-924982 Geotech Boring
SB-9: 55-924982 Geotech Boring
SB-10/MW-5: 55-924919
SB-11: 55-924982 Geotech Boring
SB-12/MW-6: 55-925643
SB-13/MW-7: 55-927394

MW-7
973.70
<0.0941 ug/L

MW-3
973.90
<0.0941 ug/L

MW-2
973.71
4.08 ug/L

MW-6
973.45
<0.0941 ug/L

MW-1
MW-5
0.387 ug/L

West Southern Avenue

Legend
Groundwater Monitoring Well ID
Product/Vent Trench

Fuel Dispenser

Overhead Electric

Direction of
groundwater ﬂow

Electrical
Irrigation/Water
Natural Gas
Sanitary Sewer

*MW-1 and MW-5
not used in gradient
calculation

0

30

ADWR Wells 55 No.
MW-1: 55-924425
MW-2: 55-924916
MW-3: 55-924917
MW-4: 55-924918
MW-5: 55-924919
MW-6: 55-925643
MW-7: 55-927394

MW-4
973.82
<0.0941 ug/L

