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Distribution, content, origin and geomechanical
impact of hydrocarbons in the Hauptsalz
of the Gorleben salt dome
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Studies of hydrocarbons in the Stal3furt Hauptsalz
March 2011 - November 2012

- objectives and methods -
Main objectives
e distribution, content, localization of HC
e composition, origin of HC (source rocks)

e In-situ-studies (volumes, interconnectivity)

e geomechanical behaviour of HC-bearing rocks

e behaviour of HC-bearing rocks during heating

Main methods
e special boreholes and fresh samples
e microscopic studies (normal light, ultraviolett light)

e CT analyses

* microstructures (subgrains, deformation of rocks)

e organic-geochemical studies

e experimental studies (geomechanical studies, heating).
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Distribution of hydrocarbons (crosscut 1 east, boreholes)
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Rare Iocal occurences of hydrocarbons at Gorleben exploratlon mine
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drilling station 5 & 1.2
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Complex procedure to get fresh and unaltered samples for analy5|
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Hydrocarbon content in Gorleben Stal3furt Hauptsalz (Q1W/Q1E)

S ot ¥iGor - Q1W
[y, -

X
e SSE NNW

e TN -
o e

T I’f’
F ‘#:

e

Gor-QlE °

w 4= [Vlaximum content of hydrocarbons C;-C,, : 0,0443 wt.-%

"ap
-
S
oo
E
=
<
(©)
lFl
(© ]

-

A WAL T AT S N

; 1 ' R . Bundesanstalt fur
en und Wirtsgesteine Geowissenschaften

mogy.ammmm,.  und Rohstoffe

GEOZENTRUM HANNOVER





content of hydrocarbons (crosscut 1 west)
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Hydrocarbons in new drllllngs at Gorleben exploratlon
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a}gram boundaries (z2HS1; “Knauelsalz“)

w : nﬂ"i-;“'? A ) d Qh‘r ;)

100pum

50 um
it

R Bundesanstalt far
Geowissenschaften

v y_ammmm.  und Rohstoffe

GEOZENTRUM HANNOVER





. v - T SIS ot ¥ A=y
HydrocarbOps atgram boundaries (zZHSl “Knauelsalz“)
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Hydrocarbons within anhydrite crystals (z2HS1; “Knaduelsalz)
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Cleavage-parallel capillaries in anhydrite (ESEM)
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Hints to the origin of the hydrocarbons within Gorleben Hauptsalz

according to the isoprenoids Pristan and Phytan (GC-FID)
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Triaxial creep tests of HC-bearing Gorleben Hauptsalz

creep tests at 20 MPa, 30 °C, changing confining pressure to investigate influence
of HC on dilatance

1802  —— T =1 ™ . . T 20
| \ \ [ \
30 /
// =—o— Rate 00071 1 18
25
_ |- — Rate 00072
£ k—A—% 9
g =—— D.-Spannung 16
£ s / = Bruchgrenze L
g // =—— Manteldruck
2 = Dilatanzgrenze ©
gw 4 H 114 o
/ @ Kriechen ohne Dilatanz =
5 1
= A Kriechen mit Dilatanz _ZS
:' 0 T T T T T T T / 1 12 E
— 0 2 4 6 8 10 12 14 16 18 20| o
e Manteldruck [MPa] o)
5 L/ g
n
= 1E-03 | 10 =
S I +
—
= \ 8 ¢
g 3
- @
6
0 VA [a
I + 4
+ 2
-
1E-04 = 0
0 50 100 150 200 250 300 350 400 450

Laufzeit [d]

0. Schulze (2013)

; 1 n Bundesanstalt flr
i und Wirtsgesteine Geowissenschaften

A y_ammmm.  und Rohstoffe

GEOZENTRUM HANNOVER





v Bt - . o, ¥ TIRANE =1)
| Geomechan!,cal testmg of HC-bearing Staffurt Hauptsalz

No influence of HC on dilatance behaviour of rocks

Position of dilatancy curve do not change for HC-bearing
rocks compared to Christescu & Hunsche (1998)

i

e Noinfluence of HC on pore pressure during creeping

and heating — no gas fracking fissures were observed

&, e No impact of HC on mechanical and hydraulic integrity
of salt barrier
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Summary

e The distribution of the hydrocarbons within Gorleben salt is highly heterogeneus
and only of local character

e Hydrocarbons in Gorleben occur as interjected isolated streaks, clouds and islands

® The hydrocarbons occur only along grain boundaries, healed (respectivly technical
caused open) fissures or within capillaries of anhydrite with contact to grain boundaries

| ® The results of the chemical analyses show, that:

: - the maximum content of hydrocarbons (C,-C,,) is about 443 ppm (0,0443 wt.-%)

- just 5 samples have a hydrocarbon content between 48 ppm (0,0048 wt.-%) and 443 ppm
: - most of the samples have a hydrocarbon content below 4 ppm (0,0004 wt.-%)

A - 64% of the samples have a hydrocarbon content of less than 1 ppm (0,0001 wt.-%)

i ® |Investigation of the hydrocarbons point to the Stassfurt-Carbonate (22SK) as source rock

® The low content of hydrocarbons has no influence on the geomechanical behaviour of
Gorleben Hauptsalz
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