PROPOSED UNDERGROUND STORAGE TANK (UST)
RELEASE CASE CLOSURE EVALUATION SUMMARY
LUST Case File #:5203.01
Facility ID # 0-009362
Pinal County

former Douglas Property
4796 East Bateman Road
Coolidge, Arizona 85228

Background:
The Site is located in the northeast corner of Pinal County’s Active Management Area (AMA),
approximately 2 miles south of the City of Coolidge, within the Eloy Sub-basin. The Site is part
of a 3-acre property that occupies the northwest corner of State Route 87 and Bateman Street.
Since 1996, the Site has been redeveloped into a fabrication shop known as Stinger Bridge &
Iron. The property is comprised of the fabrication building and a storage yard. The building’s
footprint is approximately 215 feet along State Route 87 and 90 feet along Bateman Street.
Offices occupy the southern portion of the Site building, with the remainder of the building
dedicated for fabrication.
An underground storage tank (UST) system was excavated and removed from the Site in October
2002 under the direction of the ADEQ State Lead Unit. Dates of operation are unknown, but
local residents suggested the tanks were last used in the 1960s. Post-excavation sampling
identified a release (5203.01) from the system, and a subsequent site characterization was
completed. Petroleum contamination was found above ADEQ’s cleanup levels in both soil and
groundwater. Soil borings used to define the vertical extent of contamination found benzene
concentrations above its groundwater protection level (GPL) from 15 feet through 45 feet below
ground surface (bgs).
In November 2002, three monitoring wells (MW-1, MW-2 and MW-3) were installed at the Site
to characterize groundwater conditions. MW-4 was installed in March 2004 and MW-5 was
installed in November 2007.
On August 21, 2014, two soil borings (CB-3 and CB-4) were installed. The purpose of the
borings was to collect subsurface soil samples to assess the current concentrations of petroleum
hydrocarbons in soil near each release location. Each sample was submitted for analysis or
volatile organic compounds (VOCs) using United States Environmental Protection Agency
(USEPA) Test Method 8260B. In addition to VOC analysis, three samples from each borehole
were collected in a laboratory-provided glass jar and analyzed for tetraethyl lead (TEL), and one
sample was submitted for polynuclear aromatic hydrocarbons (PAHs) using USEPA Test
Method 8310. The analytical results for soil samples collected from CB-3 indicated the presence
of several VOCs above residential soil remediation levels (rSRLs) in each sample collected at 20
feet bgs and below.

Publication Number: TB XX-XX

February 26, 2020

Technical Support Document
Page 2

Subsurface investigation activities performed in 2009 and 2010 indicated that fuel releases from
the USTs (release number 5534.01) and the product piping (release number 5534.02) had
occurred. Twenty-six soil borings were installed, and soil samples collected. Five of the soil
borings were completed as groundwater monitoring wells, one boring was completed as an air
sparge (AS) well, and one was completed as a soil vapor extraction (SVE) well. In 2010, ADEQ
approved the Site Characterization Report, and closed release 5534.02. In 2012, the State Lead
Unit contracted with Brown & Caldwell (BC) to initiate remedial actions.
Removal or control of the source of contamination:
An underground storage tank (UST) system was excavated and removed from the Site in October
2002. The system consisted of four USTs described as the following: one 1,000-gallon gasoline
tank; one 550-gallon gasoline tank; one 350-gallon gasoline tank, and one 500-gallon tank with
unspecified contents.
Active remediation at the Site has included six events of in-situ chemical oxidation (ISCO)
injections into the groundwater between December 2014 and October 2018. The most recent
ISCO injection events were performed in September and October 2018 at the Site to remediate
remaining dissolved-phase VOCs in groundwater. BC subcontracted Regenesis Bioremediation
Products, Inc. (Regenesis) to apply PersulfOx®, a single-part catalyzed sodium persulfate
chemical oxidant. PersulfOx® was mixed with water to create an oxidant solution and injected
into wells MW-1 and MW-5.
BC subcontracted Resilient Drilling LLC, (Resilient) to conduct monitoring well redevelopment
at wells MW-1 and MW-5 in April 2018 and March 2019, to remove sediments and reopen
screened intervals prior to ISCO injections.
Site-wide average concentrations for benzene, toluene, ethylbenzene, and xylenes (BTEX) have
decreased from the first comprehensive groundwater sampling event in October 2006 to the most
current sampling event in April 2019 in the source area (MW-1) as follows:
• Average benzene concentrations declined from 5,600 μg/L to 10.1 μg/L
• Average ethylbenzene concentrations declined from 1,000 μg/L to 1.07 μg/L
• Average toluene concentrations declined from 5,600 μg/L to 5.83 μg/L
• Average total xylene concentrations declined from 10,000 μg/L to 43.1 μg/L
Characterization of the groundwater plume:
In November 2002, three monitoring wells (MW-1, MW-2 and MW-3) were installed at the Site
to characterize groundwater conditions. MW-4 was installed in March 2004 and MW-5 was
installed in November 2007. Monitoring well MW-1 is considered within the source area of the
plume; well MW-2 is located up gradient, wells MW-3 and MW-5 are cross gradient, and well
MW-4 is down gradient to the plume. Site-wide average concentrations for BTEX have
decreased from the first comprehensive groundwater sampling event in October 2006, to the
most current sampling event in April 2019 in the source area (MW-1).
Depth to water at the Site during the May 2019 monitoring event ranged from approximately 47
feet bgs in MW-1 to 56 feet bgs in MW-4, equating to approximately 1,393 to 1,384 feet above
mean sea level, respectively. During the March 2018 to July 2019 reporting period, groundwater
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elevation in monitoring well MW-1 increased by 0.13 feet and decreased in the remaining wells,
ranging from 0.06 feet in MW-3 to 3.73 feet in MW-5. The groundwater gradient, determined
from the most recent monitoring event (May 2019), is approximately 0.065 feet per foot, with a
flow direction to the northeast.
Contaminants of concern (CoCs) in groundwater exceeding the Arizona Aquifer Water Quality
Standards (AWQS) consist of benzene, 1, 2-dichloroethane (1, 2 –DCA), and ethylene dibromide
(EDB). 1, 2-DCA and EDB are chemicals found in leaded gasoline. MW-1 and MW-5 are the
only wells with contamination over AWQS.
Groundwater plume stability:
The GSI Mann-Kendall Toolkit (Microsoft Excel based software) was used to analyze the time
series water quality data using the Mann-Kendall statistical method. This method was used to
quantitatively determine if trends in concentrations of CoCs in groundwater at a site are
increasing, decreasing, or stable, or to determine if no trend is apparent. Wells selected for the
Mann-Kendall analysis were limited to MW-1 and MW-5, which are the only wells with COCs
that currently exceeding Arizona AWQS at the site.
Benzene in MW-1, the source area well, shows a decreasing concentration trend. In wells MW-2
through MW-5, benzene concentrations did not exceed the Arizona AWQS (5 μg/L) for samples
collected in April 2019. EDB in MW-1 shows a decreasing trend in the source area. EDB in
MW-5 does not exhibit an upward or downward trend over the 11-year analysis period.
However, the most recent five groundwater sampling events show a general decline in EDB
concentrations from 31.3 μg/L to 0.42 μg/L over a period of approximately two and a half years.
It should be noted however that five samples do not constitute a sufficient sample size to perform
a Mann-Kendall analysis with adequate statistical confidence. The compound 1,2-DCA in well
MW-1 shows a decreasing trend in the source area. 1,2-DCA in MW-5 does not exhibit an
upward or downward trend over the 11 -year analysis period. However, the most recent four
sampling events show a general decline in 1,2-DCA concentrations from 279 μg/L to 15.2 μg/L
over a period of approximately one and a half years. Four samples do not constitute a sufficient
sample size to perform a Mann-Kendall analysis with adequate statistical confidence.
Natural Attenuation:
Natural attenuation processes include diffusion, dispersion, sorption, volatilization, and
biodegradation. An overall decreasing trend in VOC concentrations in groundwater has been
established, which supports that natural attenuation is occurring. Hydrologic and geochemical
data can be used to indirectly demonstrate the type(s) of natural attenuation processes.
Monitored natural attenuation (MNA) parameters were sampled on May 23, 2019; the reported
results are the following:
•

Nitrate concentrations within the remediated plume are low (<1.5 milligrams per liter
[mg/L]) and nitrate concentrations outside the remediated plume area are greater (>12
mg/L). The down gradient well (MW-4) has a particularly elevated level of nitrate (12.7
mg/L). A sufficient volume of water was not available in the up gradient well (MW-2) at
the time of the sampling event;
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•

•

•
•

Ferrous iron is below the detection limit in all wells, except MW-1 (source area).
However, the concentrations of ferrous iron in MW-1 are low (0.10 mg/L), indicative
of aerobic conditions;
Sulfate concentrations within the remediated source area are high (>900 mg/L) due to the
ISCO injections, and sulfate concentrations outside the remediated source area are low
(<700 mg/L); and
Methane is below the detection limit in all wells indicating aerobic conditions.
Additionally, dissolved oxygen (DO) concentrations were collected routinely during
groundwater sampling events, most recently in May 2019 (Table 1). DO concentrations
within the remediated source area and offsite wells within 100 feet of the source area
have generally ranged between <1 mg/L and over 18 mg/L. DO concentrations further
from the remediated source area exhibit a narrower range between 1 and 9 mg/L.

The low concentrations of nitrate in the source area indicate depletion of nitrate as an electron
acceptor in the source area. However, significantly elevated nitrate remains in down gradient
groundwater. ISCO injections have resulted in significant reserve quantities of the electron
acceptor sulfate in the source area. The absence of methane at the Site indicates that
methanogenic fermentation is not a major process within this groundwater plume.
Current AWQS exceedances in groundwater at the Site include benzene, EDB, and 1,2-DCA.
BC evaluated existing concentrations using USEPA’s BIOSCREEN Natural Attenuation
Decision Support System, version 1.4, 1997 (BIOSCREEN) modeling software. Since data
supports the process of biodegradation, the instantaneous reaction model was employed for
analysis of benzene and EDB. According to BIOSCREEN instructions, the first-order decay
model should be applied for chlorinated constituents (including 1,2-DCA). The model predicts
that natural attenuation will reduce benzene, EDB and 1,2-DCA concentrations below Arizona
AWQS within 30 feet down gradient of well MW-1. The parcel boundary is approximately 40
feet cross gradient and 60 feet down gradient of well MW-1. At no point during the 10-year
simulation period do VOC concentrations exceed Arizona AWQS more than 30 feet down
gradient from the source area.
Threatened or impacted drinking water wells:
Properties adjoining the Site include commercial businesses to the east, residential properties to
the north and west, and vacant farm fields to the south.
A search of the ADWR Well Registry database reported 31 wells registered within one-half mile
of the Site. Of the wells listed, 19 are registered as exploration; monitoring or remediation wells
and 11 wells are registered for water production use (including irrigation, industrial or potable
water). Two wells (55-620628 and 55-640485) are registered as domestic drinking water wells.
According to the ADWR well query, the nearest down gradient drinking water well is
#55- 640485. This is an exempt well with no well depth or installation date provided. According
to ADWR records, the well is inoperable. ADWR records report that well 55-640485 was
registered in 1982 as a previously existing well. The well is reportedly located within cadastral
D (16-8)10BCC, which places the well east of Highway 87 and north of Carmichael Street. A
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review of the area using aerial photography (Google Earth and Google Streets) did not reveal any
properties with obvious well connections. Additionally, BC staff conducted a Site visit on
2/20/2020 to continue the well search and found no evidence of the well. At this point, BC has
found no evidence to support the existence of the well at the stated cadastral location. If the well
does exist, it would have been installed over 40 years ago (prior to 1982).
Well 55-620628 is located approximately ½-mile north of the Site. The well was installed to a
depth of 230 feet in 1950. No other information was available in the ADWR records.
The Arizona Water Company (AWC) provides groundwater to its Pinal Valley customers from
wells located throughout the Casa Grande and Coolidge areas. According to the 2018 Annual
Water Quality Report for Pinal County (PWSID NO. 11-009), VOCs are not required to be
evaluated. There are no AWC wells located within 1 mile of the LUST site. BC contacted AWC
to confirm if nearby properties were being served. AWC confirmed service to several residential
addresses east of the Site and confirmed that there are additional properties that they are not
currently serving.
According to ADWR, any new or replacement well located at or near the LUST site would need
to meet the criteria of A.A.C. R12-15-1302 (B) (3).
Other exposure pathways:
The Site has been redeveloped, with an industrial building occupied by Stinger Bridge & Iron, a
bridge fabrication company. The previous locations of the USTs and product dispensers have
been redeveloped as an asphalt paved driveway and building entrance area with concrete and
desert vegetation at the surface. The Site building is located immediately adjacent to the source
area.
Pathways for exposure to contaminated soil via ingestion and direct contact are incomplete due
to the depth of the contaminated soil (20 to 38 feet bgs) under the pavement.
Volatilization of residual contamination present in soil or groundwater may migrate through the
vadose zone and pose a risk of vapor intrusion for current buildings at the Site. Soil vapor
samples were collected from the Site in August and December 2014 with detectable
concentrations of BTEX reported. ADEQ performed a risk screen using the USEPA Johnson and
Ettinger Vapor Intrusion Model and found the concentrations within acceptable risk levels.
Results of the risk screen are available in the ADEQ Leaking UST file.
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 completed 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.
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Groundwater data tables representing source area and down gradient conditions:

Date

April 2004
March 2005
March 2006
October 2006
July 2007
January 2008
May 2008
March 2009
May 2011
April 2012
November 2012
March 2013
August 2014
December 2014 ISCO
January 2015
February 2015 ISCO
March 2015
June 2015
December 2015
April 2016 ISCO
December 2016
August 2017
September 2017 ISCO
January 2018
September 2018 ISCO
October 2018 ISCO
November 2018
April 2019
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Groundwater data for MW-1 (center of source)
Total Depth: 50 feet. Screened 20 to 50 feet.
Benzene
1,2-DCA
EDB
AWQS 5.0 µg/L
AWQS 5.0 ug/L
AWQS is 0.05 ug/L
EPA Method 8260B
16,000
Not analyzed
Not analyzed
12,000
1,500
Not analyzed
9,000
620
Not analyzed
5,600/5,500
820/790
170
240
180
130
17/16
46/45
76/80
19
38
30
310
450
180
210
290
84
84/74
240/230
55/58
900/850
660/640
180/180
340/320
430/410
110/110
240/240
390/390
60/61
37

120

24

<5.0
48/46
138/119

32
50/48
124/112

<5.0
16/15
21.3/25.1

90.6/125
<1.0

102/115
<1.0

17.7/18.7
<1.0

58.2

95

6.7

118.0
10.1/8.9

149.0
75.7/74.9

<0.2
8.04/7.64

Depth to
Water (feet)
40.31
43.53
40.92
43.44
42.14
41.25
45.18
43.28
44.35
40.38
36.84
39.02
38.94
38.78
37.58
37.83
39.41
42.43
43.17
Not measured
46.95
47.91
Not measured
Not measured
Not measured
Not measured
47.00
46.99
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Date

April 2004
March 2005
March 2006
October 2006
January 2008
May 2008
March 2009
May 2011
April 2012
November 2012
August 2014
December 2014 ISCO
February 2015 ISCO
June 2015
December 2015
April 2016 ISCO
December 2016
August 2017
September 2017 ISCO
January 2018
September 2018 ISCO
October 2018 ISCO
November 2018
April 2019

Date

April 2004
March 2005
March 2006
October 2006
July 2007
January 2008

Publication Number: TB XX-XX

Groundwater data for MW-2 (up gradient of MW-1)
Total Depth: 50 feet. Screened 20-50 feet.
Benzene
1,2-DCA
EDB
AWQS 5.0 µg/L
AWQS 5.0 ug/L
AWQS 0.05 ug/L
EPA Method
504.1
<1
Not analyzed
Not analyzed
ND
ND
Not analyzed
ND
ND
Not analyzed
<0.50
<1.0
<0.04
<0.50
<1.0
<0.0095
<0.50
<0.50
<0.0097
<0.50
<1.0
Not analyzed
<1.0
<1.0
Not analyzed
<1.0
<1.0
<0.0098
<1.0
<1.0
Not analyzed
<1.0
<1.0
Not analyzed

<1.0
<1.0

<1.0
<1.0

Not analyzed
Not analyzed

<1.0
<1.0

<1.0
<1.0

Not analyzed
Not analyzed

<1.0

<1.0

Not analyzed

0.97
<0.214

2.29
<0.285

Not analyzed
Not analyzed

Groundwater data for MW-3 (cross gradient of MW-1)
Total Depth: 50 feet. Screened 20-50 feet.
Benzene
1,2-DCA
EDB
AWQS 5.0 µg/L
AWQS 5.0 ug/L
AWQS 0.05 ug/L
EPA Method
504.1
970
44
Not analyzed
ND
4.7
Not analyzed
ND
2.2
Not analyzed
<0.50
2.8
<0.04
<0.50/<0.50
0.79/0.69
<0.0096/<0.0098
<0.50
<1.0
<0.0098

Depth to
Water (feet)

38.72
41.98
39.59
40.31
39.36
43.53
41.79
43.79
39.42
35.06
36.99
36.55
35.73
40.58
41.61
Not measured
45.54
47.75
Not measured
Not measured
Not measured
Not measured
46.71
47.73

Depth to
Water (feet)

42.02
44.82
42.68
45.13
43.53
42.5
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May 2008
March 2009
May 2011
April 2012
November 2012
August 2014
December 2014 ISCO
February 2015 ISCO
June 2015
December 2015
April 2016 ISCO
December 2016
August 2017
September 2017 ISCO
January 2018
September 2018 ISCO
October 2018 ISCO
November 2018
April 2019

Date

April 2004
March 2005
March 2006
October 2006
January 2008
May 2008
March 2009
May 2011
April 2012
November 2012
August 2014
December 2014 ISCO
February 2015 ISCO
June 2015
December 2015
April 2016 ISCO
December 2016
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<0.50
<0.50
<1.0
<1.0
<1.0
<1.0

<0.50
<1.0
<1.0
<1.0
1.2
<1.0

0.029
Not analyzed
Not analyzed
<0.0098
Not analyzed
Not analyzed

<1.0
<1.0

<1.0
29.1

Not analyzed
Not analyzed

<1.0
<1.0

<1.0
<1.0

Not analyzed
Not analyzed

<1.0

<1.0

Not analyzed

0.47
<0.214

2.22
<0.285

Not analyzed
Not analyzed

Groundwater data for MW-4 (down gradient of MW-1)
Total Depth: 63 feet. Screened 24-59 feet.
Benzene
1,2-DCA
EDB
AWQS 5.0 µg/L
AWQS 5.0 ug/L
AWQS 0.05 ug/L
EPA Method
504.1
<1.0
20
Not analyzed
4.0
24
Not analyzed
ND
4.5
Not analyzed
<0.50
1.2
<0.04
<0.50
1.4
<0.0096
<0.50
2.3
<0.0097
<0.50
3.1
Not analyzed
<1.0
<1.0
Not analyzed
<1.0
<1.0
<0.0097
<1.0
1.2
Not analyzed
<1.0
1.7
Not analyzed

<1.0
<1.0

<1.0
<1.0

Not analyzed
Not analyzed

<1.0

<1.0

Not analyzed

46.29
44.26
45.37
41.37
37.76
40.35
40.12
38.43
43.37
44.11
Not measured
48.02
49.45
Not measured
Not measured
Not measured
Not measured
46.40
49.41

Depth to
Water (feet)

44.30
44.82
42.68
45.13
42.5
46.29
44.26
47.01
43.1
39.86
42.73
42.43
41.07
45.31
45.90
Not measured
50.22
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August 2017
September 2017 ISCO
January 2018
September 2018 ISCO
October 2018 ISCO
November 2018
April 2019

Date

January 2008
May 2008
March 2009
May 2011
April 2012
November 2012
August 2014
December 2014 ISCO
January 2015
February 2015 ISCO
June 2015
December 2015
April 2016 ISCO
December 2016
August 2017
September 2017 ISCO
January 2018
September 2018 ISCO
October 2018 ISCO
November 2018
April 2019
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<1.0

<1.0

Not analyzed

<1.0

<1.0

Not analyzed

<0.285

Not analyzed
Not analyzed

<0.1
<0.214

Groundwater data for MW-5 (cross gradient well)
Total Depth: 57 feet. Screened: 30 to 55 feet.
Benzene
1,2-DCA
EDB
AWQS 5.0 µg/L
AWQS 5.0 ug/L
AWQS 0.05 ug/L
EPA Method
504.1/8260B
71
96
<0.0096
34
37
3.9
400
300
38
<1.0
<1.0
<1.0
<1.0
<1.0
<0.0097
<1.0
5.4
4.7
830
200
19.0
470

200

20

27.2
<1.0

41.5
<1.0

12.9
<1.0

1,120
711/650

236
279/267

31.3
28.5/29.0

77/77

69/70

6.03/5.84

0.970/1.43
<0.214

14.8/17.7
15.2

2.02/2.58
0.42

55.14
Not measured
Not measured
Not measured
Not measured
53.72
54.03

Depth to
Water (feet)

41.35
45.32
43.46
44.75
40.88
36.83
38.75
38.39
37.52
37.68
42.21
43.00
Not measured
46.75
50.42
Not measured
Not measured
Not measured
Not measured
48.20
50.31
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