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Geologic Setting

• North-East-German Basin.
• Salt tectonics formed Ketzin 

Roskow double anticline.

Caprock:
• Mudstone, Upper Trias, >165 m 

thick.

Reservoir
• Saline Aquifer.
• Sandstone, Stuttgart-F.
• Fluvial, laterally and vertically

heterogeneous.
• 630 – 650 m.



Base Weser

Top Stuttgart

Reservoir

Basis 

Stuttgart

Tiefe
Caprock: Mudstone

Porosity: ~ 8 %
Permeability: µD

Geologic Setting

Reservoir: Sandstone
22 – 43 % Quartz

19 – 32 % Feldspar
Porosity: 13 - 26%

Permeability: ~ 100 mD

Petrology from Norden et al., 2007 / Förster et al., 2010



Infrastructure at pilot site in 2013

abandoned

removed



CO2 injection and pressure

shut-in while
drilling well
'Ktzi 203'

'cold injection'

post CO2 injection

'back production'

' brine injection'



Reservoir modelling challenged by heterogeneity and 
sparse data base



Challenges to modelling

Wavelet decomposition applied 
to delineate higher and lower 
permeability areas.

Seismic interpretation 
extrapolated to 25 km² using 
geostatistical approach.

Model update based on lateral 
CO2 plume extent from first 3D 
seismic repeat.

Norden & Frykman, 2013



Calibrated model matches pressure at injection 
and monitoring wells

Facies distribution and reservoir 
architecture described using a 
geostatistical approach as 
borehole and seismic data are 
not able to resolve and describe 
the internal structure of the 
Stuttgart formation using 
deterministic approach.

Seismic interpretation 
extrapolated to 25 km²

Model update based on lateral 
CO2 plume extent from first 3D 
seismic repeat



Monitoring relies on seismic, geoelectric and 
borehole geophysics, plus geochemistry



4D seismic monitoring

3D Repeat Survey

Ketzin/Havel
1 km

Year CO2 (tons) Symbol

2005 -

2009 22.000

2012 61.000

2015 67.000

Template



Seismic amplitude differences at top reservoir may 
indicate stabilization (more on this on Friday)

2009 (~23.000 t) 2012 (~61.000 t)

2015 (~67.000 t)
~ 2 Jahre Post-Inj.

(Ivanova et al., 2012, Ivandic et al., 2015, Huang et al., 2016)



Post-closure activities – brine injection

Enhance imbibition and test remediation measure.



Post-closure activities – brine injection

BHP measured 
at 550 m, 80 m 
above reservoir.

Low injectivity 
lets WHP and 
BHP rise during 
injection.

After injection 
well head 
remains 
pressureless for 
two months.



3D ERT surface-downhole inversion

2 weeks 4 weeks 6 weeks 8 weeks 10 weeks 12 weeks

Brine 
injection 
monitored 
by dense 
sequence of 
ERT 
surveys.

Saturation 
assessment 
ongoing to 
quantify 
residual 
trapping of 
CO2.



Status of abandonment

• Ktzi 202 is back-filled, the surface installations back 
constructed to 2 m depth and the surface soil
restored.

• The back-filling and back-constructon of the 4 
remaining wells at the Ketzin Pilot Site is planned for
Q2-Q3/2017.

• Side-core drilling planned for Ktzi 203.



Abandonment
0 m

50

100

150

200

250

300

350

400

450

500

550

600

650

700

750 3 1/2´´

698.8 m

7´´

586.0 m

9 5/8´´

159.8 m

355 mm

30.0 m

top:

base

628 m

700 m

Sidetrack-1:

645 – 690 m

Sidetrack-2:

(optional)

Sidetrack drilling in Ktzi 203 prior to cementation: composite samples with casing, cement and 

reservoir rocks to study corrosion and CO2-rock interactions in “time lapse” mode 



Conclusions

Main objectives of Ketzin pilot site:

• Study complete life-cycle

• Show feasibility of on-shore CO2 storage in saline aquifer

• Increase confidence in CO2 storage – locally, nation-wide

Main tasks:

• Successful site operation

• Monitoring & modelling

• Public outreach

• Monitoring-modelling loop for Assessment of Low Probability
Material Impacts – This was not main focus at Ketzin BUT 
monitoring-modelling loop contributed to understanding
reservoir behaviour.



Thank you!


