ILLINOIS EPA INVESTIGATION
OF THE THERMOGENIC
NATURAL GAS RELEASE

INTO THE MAHOMET AQUIFER
FROM THE MANLOVE
NATURAL GAS STORAGE
FIELD

Rick Cobb, PG., Deputy Division Manager,
Division of Public Water Suppies

] J 'ﬁ ¥

MAHOMET AQUIFER
TASK FORCE

JUNE 18,2018



BACKGROUND

e McCord #2 (“MC2”), was injecting natural
gas into the Manlove Natural Gas Storage
Field at a depth of 4,000 feet below land
surface into the Mt. Simon Aquifer into the
Mahomet Dome structure

* A release was reported to have occurred
December 19,2016

e Bubbling was observed at the land surface
near MC2
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Fig 1. Generalized geologic column of the McCord, L #2 well in Manlove Field. Important formations and
casing are also shown. The natural gas is stored in the upper portion of the Mt. Simon Sandstone.




CONCEPTUAL DIAGRAM OF GAS STORAGE IN THE
MT. SIMON RESERVOIR
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MANLOVE GAS STORAGE FIELD WITH GAS STORAGE WELLS
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BACKGROUND ON NATURAL GAS —
THERMOGENIC VS. BIOGENIC

Biogenic

-

Methanogenesis is the formation

methanogens.

~N

of methane by microbes known as

Thermogenic

KMethane CH, (also referred to as\
CI) thermogenic gas can also
contain heavier chain
hydrocarbons such as: ethane
(“CyH.”); propane (“C3Hg”); iso-
butane (“C,H,,”); n-butane
(“C4H,,”); and iso-pentane

\_ (“CsH,,"). )




FINGERPRINTING
OF GASES

Fingerprinting of Gases
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McCORD #2 WITH ILLINOIS EPA SAMPLING DATA IN THE VICINITY OF MAHOMET, IL
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Hydrogeology of the Private Wells Contaminated with Thermogenic Gas

Well | Well Hydrostratigraphic | Geologic Unit
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McCORD #2 WITH RESULTS FROM PEOPLES GAS SAMPLING EVENTS TO DATE
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CHEMICALMOLPERCENT;OF METHANE OVER TIMEF'R.WATE WELLS WITH THER@GENIG )
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MOVEMENT OF THE NATURAL GAS RELEASE

|. FREE PHASE GAS FLOW

N’«IECTIE'H\I'ELL
5 ' * Moved upward vertically from the point of release in the
bedrock (550’ below land surface)
T Spreads out laterally in a radial pattern
* Moving faster than the velocity groundwater through
//_j_h permeable geologic materials(i.e. sand and gravel, sand)

= and possibly well casing annular seals

/ %“"E U%

B, LATEN S5TAGE

* Stops at impermeable zones (i.e. clay rich glacial materials)

* Movement of the bubble stabilizes and starts going into
dissolved phase

£ 5TILL LATER WHMERE GAS PHASE
MAY BE CONSIDERED TO BE A BUBBLE *



MOVEMENT OF THE NATURAL GAS RELEASE
CONTINED

2. DISSOLVED PHASE OF THERMOGENIC GAS MOVEMENT

» After the free-phase gas bubble stabilizes

* The thermogenic gas starts going into a dissolved phase

* Moves down gradient at the velocity of groundwater




REMOVING THE THERMOGENIC NATURAL GAS
FROM THE AQUIFER

* Delineate where the remaining gas bubble(s) are trapped

* Install relief wells and flare off the gas

* Thus, we need a conceptual geologic model to start the process of finding where the

thermogenic gas bubble may be trapped




Table 5. Estimated Hydraulic Conductivity of Typical Geologic
Materials, in ft/vear (Source: Berg et al., 1984)

Dense limestone/dolomite 107 to 10°®
Till (>25% clay) 107 to 107
Till (<25% clay) 107 to 107
Loess 107 to 107
Sandstone >10"
Limestone >10"!

Silty sand 10 to 10
Clean sand and gravel 10

McCORD #2 WITH IEPA SAMPLING DATA
WITH GEOLOGIC CROSS SECTIONS
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ILLINOIS STATE GEDLOGICAL SURVEY

iR e GEOLOGIC CROSS SECTIONS OF QUATERNARY DEPOSITS ACROSS THE
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McCORD #2 WITH SAMPLING DATA AND BEDROCK SURFACE GEOLOGY
SHOWING WELL LOG DATA USED FOR 3D VISUALIZATION
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We don’t have all the
answers

NEXT STEPS

More detailed hydrogeologic
characterization may be
required

Negotiation with the RP and
AGO
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