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Shale gas concerns

1. Use of water resources
2. Stray gas (methane)
H{]w H?DHAULIEFM{TURIHGWDRHE 3 " (G round)Water Contamination

4. Induced seismicity
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Potential Shales and concessions

In the Netherlands
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Complex geology Roer valley graben G
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Shale composition
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Fe-S comparison with Marcellus shale

Pyrite oxidation
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Deep wells in NL (2018)

Deep wells NL
Salt (646)

Geothermal (53) P b
Coal (280) P l

Oil (965)

gf: E?{Egg; ( 8> . *I R Gas 1063

2y, e S BY Oil 965
Coal 280
Salt 646
Geothermal 55
Other 490
Total 3499
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Subsurface blow-out (1955@Sleen) A

G Schout, N Hartog, SM Hassanizadeh,
and ) Griffioen, The impact of an
historic underground gas well
Dlowout on the current methane
chemistry in a shallow groundwater
system. PNAS, 2018. 115 (2): p. 296-
301

« Still leaking methane!
* Impacting groundwater
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Methane leakage (@Monster)
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CH4 retention: Impact of groundwater flow (numerical)
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Quality of produced water A

Shale gas - Geothermal

Geothermlsch Doublet
Brackish to highly saline (>4-5 times gaocé 10m=> 240°C
seawater) Grondwaterwinning
Arsenic, heavy metals, lead,
hydrocarbons, NORM
Risks for groundwater
contamination - Spills (transport,
well corrosing, leakage etc.)
Challenge for water treatment
plants with respect to composition
and volume
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Flowback/Produced water quality in N _

Mogelijke schaliegashoudende
lagen in Nederland:
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Differences in Dutch Posidonia

--

Average PPos. 26.7 201.
ZH Wt/o Wt/o wt% PpmM sppm
L
A~ Average 2.5 6.6 8.7 47.3 397.
QLo = Pos. NB wt% wt% wt% ppm S5ppm
.Dun Haag nl Utrecht
GJ:G Ratterdarm . .Amh
.Erem :Tllw BE- s5MG
ielburg = HVB . Average 5.2 29.3
® Pos. ZH ppm ppm ppm wt%  ppm
Average 0.9 5.0 18.4 3.8 11.3
Pos. NB PpmM PpmM Ppm wt% ppm
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