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Organization & Schedule
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Phase ll- Tasks

Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
2005 2005 2006 2006 2006 2006 2007 2007 2007 2007

Training, instrumentation, calibration, strategy

Surface & shallow measurements

Laboratory GC & isotope measurements

Evaluate surface data- anomalies & deep wells




Why Soil Gas Geochemistry as an
MMV Tool?

-4 Abdnt shallow underpressured reservoirs
1 Injected CO, reside as immiscible gas

-4 Abdnt unconventional reservoirs (e.g.
organic-rich shale, coal) w/ fractures having

significant vertical aspect critical for gas
delivery out of and into?

4 KY--96% of electricity from coal; abundant
CO; point sources

J4 Transportation= major cost in CO, EOR-
seguestration

J Leverage knowledge outside KY




Goals and Objectives

Areas overlying possible carbon sequestration-enhanced
hydrocarbon recovery sites and areas that serve as analogs:

-+ Measure and calculate rates of gas flux and
composition in surface and near-surface
environment (< 10m)

Identify and quantify variations in gas flux and
composition that are seasonal, related to wet-dry
periods, geologic factors such as faults, or cultural
influences such as leaking wells= attribution

Identify areas in which surface or near-surface CO,
or CH, has a geologic source (i.e. microseepage)

identify microseepage that might have
a signal that is likely to be orders of magnitude less than
the biologic signal!!




Results Provide:

- Database for interpreting the atmospheric,
biologic, and geologic (microseepage)
contributions to gas flux and composition=
attribution

-4 Screening tool for selecting possible
sequestration-enhanced HC recovery sites

- Background database for monitoring
changes in surface and shallow gas flux and
composition during a EOR-sequestration
project




Study Sites




Robinson Forest




Big Sinking
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Big Sinking

Lee and Wolfe

Legend

@ Monitoring Locations
Faults

= | ee-Wolfe County Line

Il Karstarea

@
@
o
E

Alluvium

|

| Fill

®
S
(s}
-
£
§l
=
1Y
=
=
@

| High Level Fluvial Deposits

I

| Pikeville Fm.

Corbin ss.

| Grundy Fm.

Paragon Fm.

Pennsylvanian

Slade Fm.

Borden Fm.

Four Corners Fm.

|j b
I
-
a
@
=
=
3

Mississippian

Kilometers
0051 2 3
| m=  —

0 05 1
Dots indicats menituring keatons

) degiees. 37 minutes. 50 seconds West, 37 degrees. 40 minutes. 59 seconds North|
3 degrees. 36 minutes West, 37 Segrees, 30 minutes Herd




Location Protocol

Southwest Northeast

@ Atmos pheric samples. fg, fi
chamber chamber chamber
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Each location:
GC= 17
Isotopes=7
Total= 24

Soil gas composition




Measuring CO, Flux

UK Robinson Forest-- Fall 2005
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Location Protocol

Southwest Northeast

@ Atmos pheric samples. fg, fi
chamber chamber chamber
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Soil Gas Sampling
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Big Sinking W06 Soil CO,

Avg. air= 400249 ppmv (n=13) 20 cm
Avg. air del13C= -9.60.54 per mil {n= 13}

Avg.= 33351526 ppmv (n= 26)

Avyg. del13C= -20.883.0 per mil (n= 26)
Lt i+ 1 1 1 1 1t 11
60 cm

Avg.= 575023656 ppmy (n= 26)
Avyg. del13C=-21.6213.2 per mil (n= 26)

o
o
=
@
=
=2
D
b

L

T I I
100 cm

Avg.= 613713607 ppmv [(n= 26)
Avg. del13¢C= -21.88%3.1 per mil (n= 26)
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Winter 2006 CO, Flux Data
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Robinson Forest flux data courtesy of Mary Arthur (UK D epartment of Foresthy)




Big Sinking Winter 2006
Soil Gas CH,

Avg. Air= 1.91%0.14 ppmv (n= 13)

Avg. 30 cm= 0.74%0.45 ppmyv (n= 26)

Avg. 60 cm= 0.71%£0.43 ppmv (n= 26)

Avg. 100 cm= 1.42%
1.71 ppmv (n= 26)




Summary

Acquisition and fabrication of equipment, calibration of
equipment, and development and refinement of laboratory and
field techniques during the last two quarters of 2005 enabled
successful measurement of soil gas fluxes (78 chambers) and
the collection and laboratory measurements of the bulk and
isotopic composition of soil gas samples (710) during the first
quarter 2006. Initial analysis of the data from show:

Positive CO, fluxes (1.5-1.6 umol/m?/sec) are driven by soil gas
CO, concentratlons that are one to two orders of magnitude
greater than air (390-400 ppmyv). Average CO, concentration
increases w/ depth and the lower concentratlon at shallow
depth might reflect cooler soil temperatures under winter
conditions.

Depleted carbon isotope values (6'3C= -21 to -24%) suggest
that the high CO, levels are due to activities such as root and
microbial respiration.

Soil gas CH, concentrations, in contrast, are lower than
atmospherlc CH, concentratlons and the difference would
predict a negatlve CH, flux.

Initial results from the “Winter 2006” sampling provide
confidence that soil gas fluxes and composition can be
measured w/ sufficient accuracy and precision to be effective
as tool in the MMV portfolio.
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