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. Gasoline Station from 1970s to 2001
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GENERAL SITE SETTING RwRlY f:,
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* Small town in northern Macomb County, Ml

* Commercial and residential properties
adjacent to Site

* Municipal water supply, but many private \:
WeIIS Memphls PanyStore. k—’\

* Nearby Belle River (1/2 mile)

'.,, o ‘ _ Sunoco Gas Statnongm
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“Site” on west side of M-19 (Main Street)
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Former (and current) UST basin : : iter
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Residential dwellings, with basements, on
east side of M-19

Sparse residential and wooded land to east
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* Initial Assessment'ﬁ‘erportv— 1998

s TPl - :,..—*

7N



e

”Enhancéd fluid recc recovery” (a vac truck) 1998 — 2000
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REMEDIAL INVESTIGATION

MDEQ took over in 2013
Contracted RI/FS

10 additional soil boring/monitoring wells

(MW

16 thru MW-25) installed on east

19 at residential properties

side of M

LIF for LNAPL Delineation Soil Gas Survey

for Vapor Intrusion

Periodic monitoring
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® (OW) OBSERVATION WELL
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- Primarily 10 feet of clay overlying fine to medium sand,
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LEGEND
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OCCURRENCE OF LNAPL

* MW’s 01, 02, and OW’s 01, 02 on west side

- MW’s 10, 12, 18, 19, 23 on east side
* Up to 2.5 feet thick in wells 10 and 18
* Migrating
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* CONTAMINANT SOURCES

* USTs and associated piping located on the Site
* Grossly contaminated soils in the area of the USTs
* LNAPL plume

* Dissolved plume

* POTENTIAL RECEPTORS

* On-site subsurface construction workers

© Three residential properties located east of the site
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I " ESTIMATED EXTENT OF LNAPL
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ESTIMATED EXTENT OF IIDISSOL\"ED HYDROCARBONS
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Environmental Resources Grou

Assessment * Remediation  Compliance * Risk Management

REMEDIAL INVESTIGATION
AND FEASIBILITY STUDY

MEMPHIS SHELL
MDEQ LOE FILE #761/08338.5AR
SITE (1,D. # sooo02171)
80521 MAIN STREET, MEMPHIS, MICHIGAN

ERG PROJECT NO. #11217.001

PREPARED FOR

MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY
SOUTHEAST MICHIGAN DISTRICT
WARREN, MICHIGAN

PREPARED BY.

IMENTAL RESOURCES GROUP, LLC
CENTER OAKS CT., SUITE 106
M, M 48393

ERG PROJECT #: 1137.002

NOVEMBER 8, 2013




UST AND SOIL REMOVAL

* July 2014
* Three fuel and one used oil
* Tanks pitted and holes

* Removal coincided with UST
replacement

* 200 tons of soil removed
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ERE’S your
oblem...
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5:0g% + Fe™2 = 504 + Fe*? + 5047 E? = 2.6v

25:0g7 + NaOH— H™ + 2504 + 25042 + 120; + Na*

25:0¢% + Ca0z + 2H;0 — 2504 + 25047 + O + Ca(OH)+ 2H?

25,02 + 4H207 — 2H:504 + 2504 + 2H:0 + 30,
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« Installation of 20'!’r’1‘j'e_cti_o'n-v-v_éllls (2”), December 2015
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 Repeat of previous Injection Event
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CAUSTIC SODA L 1QuID 50%

CHEMICAL APPLICATION
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TYPICAL INJECTION

POINT
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VAC TRUCK EXTRACTION
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LNAPL Thickness Over Time in Monitoring Wells

March, 2016
Remediation Event




LNAPL

LNAPL
Depth to Water | DEPTHTO
Well ID Date THICKNESS
(ft.) LNAPL (ft.)
(ft.)
3/25/2013 o 43.06 1.97
6/11/2013 43.62 43.16 0.46
10/7/2015 42.95
3/29/2016 44.1 43.40 0.70
4/13/2016 43.54 - 5
5/3/2016 43.23 43.21 0.02
6/6/2016 42.96 = =
7/9/2016 42.77 5 -
8/10/2016 42.69 - -
MW-01 | 8/29/2016 42.69 - .
9/14/2016 42.71 = =
10/25/2016 42.84 = =
11/17/2016 42.95 = —~
12/9/2016 43.02 = =
1/30/2017 43.10 % e
3/9/2017 43.09 s —
4/11/2017 42.96 ™~ ~
5/6/2017 42.47 2 @

Depth to Water | DEPTH TO
Well ID Date THICKNESS
(ft.) LNAPL (ft.)

(ft.)

3/25/2013 47.1 44.49 2.61

6/11/2013 45.56 44.35 1.21
10/6/2014 44.27 = r
8/24/2015 44.32 - ¥
10/7/2015 44.35 E: =

3/29/2016 45.88 44.61 1.27

4/13/2016 45.17 44.52 0.65

5/3/2016 44.47 44.42 0.05
6/6/2016 44.22 - -
7/9/2016 44.03 = =
MW-10 | 8/10/2016 44.01 = =
8/29/2016 43.97 - X
9/14/2016 44.03 - =
10/25/2016 44.25 = =
11/17/2016 44.31 = =
12/9/2016 44.35 = —
1/30/2017 44.38 = =
3/9/2017 44.33 = =
4/11/2017 44.23 v is

5/6/2017 43.69 . @
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LNAPL LNAPL
Depth to Water | DEPTHTO Depth to Water | DEPTHTO
Well ID Date THICKNESS Well ID Date THICKNESS
(ft.) LNAPL (ft.) (ft.) LNAPL (ft.)

(ft.) (ft.)

6/11/2013 45.57 44.01 1.56 6/11/2013 46.96 45.62 1.34

10/6/2014 44.43 43.94 0.49 10/6/2014 46.08 45.47 0.61

8/24/2015 44.36 44.02 0.34 8/24/2015 45.83 45.57 0.26

10/7/2015 44.46 44.05 0.41 10/7/2015 46.00 45.60 0.40

3/29/2016 45.70 44.32 1.38 3/29/2016 47.16 bailed 1.50

4/13/2016 44.98 44.26 0.72 4/13/2016 46.63 45.92 0.71

5/3/2016 44.66 44.12 0.54 5/3/2016 46.10 45.65 0.45
6/6/2016 43.99 -- -- 6/6/2016 45.50 -- -
7/9/2016 43.80 -- -- 7/9/2016 48.31 -- -
MW-23 8/10/2016 43.78 -- -- MW-19 8/10/2016 45.35 -- --
8/29/2016 43.79 -- -- 8/29/2016 45.30 -- --
9/14/2016 43.02 -- -- 9/14/2016 45.37 -- --
10/25/2016 46.27 -- -- 10/25/2016 45.56 -- --
11/17/2016 44.09 -- -- 11/17/2016 44.61 -- --

12/9/2016 44.19 -- -- 12/9/2016 45.71 45.7 0.01
1/30/2017 44.13 -- -- 1/30/2017 45.69 -- --
3/9/2017 44.11 -- -- 3/9/2017 45.64 -- --
4/11/2017 43.98 = -- 4/11/2017 45.52 -- --

5/6/2017 43.45 -- -- 5/6/2017 44.95 -- € -- >

ORIN

/Technologies



LNAPL
Depth to Water | DEPTHTO
Well ID Date THICKNESS
(ft.) LNAPL (ft.)
(ft.)
3/25/2013 46.57 45.37 1.2
6/11/2013 46.80 44.84 1.96
10/6/2014 46.11 44.67 1.44
8/24/2015 46.11 44.72 1.39
MW-18 LNAPL REMOVED 10/7/2015 26.28 44.75 153
3/29/2016 47.15 bailed 2.50
4/13/2016 46.31 45.03 1.28
5/3/2016 45.92 44.92 1.00
6/6/2016 45.14 44.82 0.32
7/9/2016 44.82 44.66 0.16
MW-18 8/10/2016 44.81 44.65 0.16
8/29/2016 44.83 44.65 0.18
9/14/2016 44.81 44.72 0.09
10/25/2016 45.10 44.91 0.19
11/17/2016 45.15 44.95 0.20
12/9/2016 45.26 45.05 0.21
1/30/2017 45.22 45.01 0.21
3/9/2017 45.18 44.97 0.21
4/11/2017 45.02 44.88 0.14
5/6/2017 44.32 -- ( -- ib
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e Highest thickness of LNAPL
was observed in MW-_18 in
March 2016. ——
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IW-12 is located
approximately 45 feet NW
of MW-18.
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e Mass of LNAPL was estimated based on
= the LNAPL thicknesses measured at
monitoring wells. x
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MW-18

Good enough to drink!

Maybe not....
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- Source (UST) removal very important
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