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Baseline Monitoring grants

. Screening soil gas measurements

. Finding elevated CO, and CH,

. Instalation of automatic stations

. Meteo data

. Soil and subsoil clay/sand content

. Old wells and abandoned oil/gas field
. Ground water level

. Isotopes

. Background values and Anomalies



e LBr-1 CO,-Storage Complex .
WeII locations and 3D seismics
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Portable
Instrument

Early Spring flooding



Soil probe Soil profile Gas sampling
makes a hole description & measurements
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CO, & Methane monitoring

Automatic CO2 / methane Instalation of
|GS station the IGS station
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”@ Clay dominated soil profile ?y
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Less permeable clay-rich soil and subsoil

Gas inflow limited - Shalow measurements air contaminated
Deeper measurements — higher CO,
further pumping brings air contamination



;
!ﬁn-;.-'

ji!

COZ (ppmvol)

Sandy-silty soil profile
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Permeable sandy soil and subsaoill
Gas inflow sufficient - the steeper incipient part of the curve
iIndicates the gas flux
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Ceska geologicka sluzba .
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EP@ Effect of ground water level
fluctuation
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At least once a year
Controled flooding

Gley rich soils form
Quaternary sedim.
are poor in CaCO,

Oxbows meanders
- Sandy channels
- Overbank sed.
enriched In clay
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accumulation and wells

55 Deep exploration wells, oil and gas field
at depth of 1080-1110 m Mid. Badenian reservoir



3D Model in Petrel >
of the CO, Storage Complex
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Base of
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C Seismic Attributes Analysis y

3D view of the Lab reservoir
Attribute: Average Absolute
Amplitude

Revealéesidual Oil & Gas
saturation
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—— Abandoned BR Wells
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Maps of CO, In Soil Gas

Warm Season
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Cold Season

Oil and Gas zones

~ _‘Topography

-measurements e
62 -abandoned welll ~ /
d1 - additional point | X =
- gas zone & - 4
- oil zone h o
] 7 sK

Fj

75
May
Lanzhot ™ _ Sep
26th,
\\Vf\\\Nann
season

170000
—1 65000
—1 60000
—155000
—1 50000
— 45000
—— 40000
—1 35000
—1 30000
—125000
120000
—1 15000
—1 10000
—15000
—500

Co,
(ppm)

90000
85000
80000
75000

875

Nov -
April

cold
season

G
{20000 ‘S g N\
15000 38~
10000 34
{5000
35

L1500

cz SK

e repeated abandonment - one abandonment - missing documentation -gas blow outs




)

Y

“E"F’@ CO, in Soil Gas — 2D Profiles ey

SW Warm Season NE SW Cold Season NE

CO2 (ppm obj

71 d11 d12 80 68 d3 54
A S - N 71 di1d12 80 68
60.000 — 40.000
' 8
40.000 £
S 20.000
20.000 &’
()
0 L o 0
0 200 400 600 800 1000 1200 1400 1600 1800 2000 0 200 400 600 800 1000 1200 1400 1600 1800 2000
= A
A Gas zone
. . il . .
Relative Distance (m) Ofl zone Relative Distance (m)
SSE Cold Season
55 89 86 78 65 82 68 74 7273 NNW
= 30000
(@]
£
g
< 20000 —
O]
©]
10000
0 500 1000 1500 2000 2500 3000

Relative Distance (m)



REPP g7
("r i?h

o13C (CO2)

Isotopes — Evidence of

Methane — to — CO, oxidation

-100 -90 -80 -70 -60 -50 -40

d13C (CH4) (%o)

-30

70 55 e=40
30
Atmospheric 20
CH, aCO,
Methyl- 3
ferment, €9
- ] fw
20 ®
A
N ®
ethan
40 — o ®
Thermo-
_ ® genic
methane
{
_60 —
B — 13 _ 13
8C 6 CCOZ 8 CCH4
-80
| | | | | | | | | | | | | | |

-20

fy
norway
grants

Soil gas
has a
surprisingly
elevated
amount of
CO2 when
compared
to normal
forest soil
CO, is
Isotopically
very light
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Mixed normal soil gas

with CO2 from We can
methane oxidation

| Normal soil

distinguish
W three types
of CO, :

1. Normal
2. Mixed
3. CO, from
microbial
oxidation of
methane
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Baseline Monitoring grants

. Screening data - > very dependent on p,T,

time, daily/ seasonal variations

. Maps of CO, and CH,

. Every hour sampling - > details

. Drop In Atm. Pressure - > more gas

. Soil clay = seal / sand permeable zone

. Old wells — migration avenues

. Ground water level rise - > more CO, met

. Isotopes - > Microbial methane oxidation
. Background 0.5-1% Anomalies 1-8% CO,
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