
NEWSLETTER PROJEKTU REPP-CO2REPP-CO2 – FURTHER DEVELOPMENT
OPPORTUNITIES

REPP-CO2 is a Czech-Norwegian project focused on preparation of a CO2 storage research pilot 
project in the Czech Republic. The selected structure is the LBr-1 depleted oil field in South-Eastern 
Moravia. An important part of the project is preparation of scenarios for further development of the 
storage pilot within Activity 6.

Its main goals are:

!  identify and develop potential follow-up preparatory activities to further advance the pilot project 
of carbon dioxide storage at the LBr-1 site after the end of the REPP-CO2 Project; and

!  re-assess, at a general level, the potential of the CCS technology for future use in the eastern 
section of the Czech Republic, geologically a part of the Western Carpathian System. 

This poster focuses on the identification of all possible conflicts of interest arising from or in connection 
with carbon dioxide storage in the LBr-1 site. The assessment will cover all potential conflicts of 
interest related to the LBr-1 site, including environmental aspects, groundwater, deposit and reservoir 
protection aspects or aspects related to the geological structure of the LBr-1 site in and of itself.

The other goal is to investigate the options of obtaining sufficient carbon dioxide quantities for 
injection in later pilot project stages. An analysis of existing carbon dioxide sources in the LBr-1 site’s 
wider neighbourhood and their suitability (in terms of composition, CO2 share, etc.) will be made 
using data from the National Allocation Plan or the Integrated Pollution Register and GIS tools.

The last main goal is to develop and test implementation scenarios for the carbon dioxide storage 
pilot project at the LBr-1 site. These scenarios will cover all three technological aspects of the CCS 
method, i.e. carbon capture, transport and storage. A preliminary economic assessment will be 
prepared for the different scenarios and, ultimately, recommendations will be made as to the most 
suitable implementation scenario for the pilot CO2 storage.

INTRODUCTION  

CO2 source surroundings locality LBr-1 (up to 60 km distance)

Potential CO2 sources Kind of source
Amount of CO2 

[ton/year]

CARMEUSE CZECH REPUBLIC 
s.r.o., facility Mokrá Lime works 115 274

Českomoravský cement, a.s., 
facility Mokrá Cement plant 582 374

ČEZ, a. s.
Power plant  
(combined electricity 
and heat production) 

394 121

SAKO Brno, a.s. 
Waste incinerator  
(combined with electricity 
production)

242 818

Teplárny Brno a.s. Heating plant 97 668

RWE Transgas Net, s.r.o. – 
Břeclav

Compressor station  
(gas pipeline “Transit”) – the 
nearest potential CO2 source!

80 000

Potential pure CO2 source – Duslo company, Slovakia
The company Duslo is the most important chemicals producer in Slovakia.  
About 40 % of emitted CO2 is re-used in the urea production; the rest 
of emitted CO2 is deflated into the atmosphere. This part of the emitted 
CO2 is suitable for potential capture and storage in the locality LBr-1. 

!  Biosphere reserve “Dolní Morava” 
(bottomland forests) 

!  Natura 2000: SCI “Soutok-Podluží”, 
SPA „Soutok-Tvrdonicko“

!  Wetland (Ramsar convention) 
“Mokřady dolního Podyjí II“

!  National nature reserves:  
“Ranšpurk” (19 ha), „Cahnov – 
Soutok” (13 ha)

!  Nature reserve “Stibůrkovská jezera” 
(29 ha)

!  European Directives: 92/43/EEC, 
79/409/EEC

!  Related Acts: 114/1992 (nature 
protection), 201/2012 (air protection), 
289/1995 (forest act)

CONFLICT OF INTEREST:
Nature protection

The route from Duslo plant up to locality LBr-1

CO2 parameters (emission from Duslo)

CO2 emission per hour/year 50 ton/hour, more than 400 000 ton/year

CO2 purity Better than 95,5%

Temperature 40°C

Pressure Atmospheric

Main impurity Water steam

For transportation, it would be necessary to dry the CO2 flow and to 
compress CO2 for required pressure.
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!  International motorway D2 Brno – Bratislava 
and international railway Brno – Bratislava 
(2 tracks) – both forms part of  TEN-T 
(formally “Pan-European corridor IV”)

!  International gas pipeline “Tranzit” from 
Russia (high pressure, 5 pipes, diameter 
1.5 m)

!  International high-voltage (440 kV) power 
line

!  All these “constructions” are located 
in the area of interest for risk assessment 
(in the strict sense)

!   Related Acts (definition of the protective 
and safety areas): 13/1997 (road act), 
266/1994 (railway act), 458/2000  
(energy act)

CONFLICT OF INTEREST: Infrastructure – linear 
constructions (roads, pipelines)

Potential CO2 sources and transportation



NEWSLETTER PROJEKTU REPP-CO2REPP-CO2 – MONITORING PLAN

INTRODUCTION

REPP-CO2 is a Czech-Norwegian project focused on preparation of a CO2 storage research 
pilot project in the Czech Republic. The selected structure is the LBr-1 depleted oil field 
in South-Eastern Moravia. Monitoring of the storage site is an integral part of the project. 
The activities follow from the requirements of the EU CCS Storage Directive that has been 
transposed into the Czech national legislation as Act 85/2012 Coll., and the related guidelines.

At present, the first part of the Monitoring Plan – plan of the baseline monitoring stage – 
has been prepared. It was compiled on the base of a comprehensive analysis of available 
geological, geochemical, geophysical and environmental data, as well as assessment of 
capabilities of various monitoring techniques. Plan of monitoring activities during CO2 injection 
and after site closure is under preparation. To design a good, site-specific monitoring plan 
is important to prevent possible negative impacts of CO2 storage and reduce uncertainties, 
using iterative application of monitoring and risk analysis.

THE PURPOSE OF BASELINE MONITORING IS TO ESTABLISH THE EXISTING CONDITIONS ON THE SITE PRIOR 
TO CO2 INJECTION. THE FOLLOWING METHODS WERE APPLIED AT LBR-1 WITHIN THE REPP-CO2 PROJECT: 

ATMOGEOCHEMICAL 
MONITORING

SEISMOLOGICAL 
MONITORING

GRAVITY SURVEY 3D SEISMIC SURVEY

Seismological station LANA was installed in a distance 
of 30 km from LBr-1. The RefTec 130 device equipped 
with a PE-6 geophone was used for registration of baseline 
seismicity. 

Groundwater is sampled and its level is monitored in 
periodic time intervals
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A legacy 3D seismic survey carried out in 2000 proved 
to be a good baseline for possible time-lapse seismic 
measurements in injection and post-injection phases.

< Borehole monitoring system – planned technologies 
and geophysical tools, including well logging tools, 
wellbore monitoring tools, subsurface fluid sampling 
and tracer analysis, seismic methods and geoelectrical 
techniques.

Repeat 
atmogeochemical 
measurements 
were realized 
at selected sites 
of abandoned 
legacy wells 
and at 3 sites 
with permanent 
stations. The soil-
gas concentrations 
of CO2 and 
methane were 
established.

Repeat gravity measurements were realised at selected 
points in the area of interest, fixated in the field and 
ready for repeated surveys in later stages of the site 
development. 
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RESULTS  
The presented results show results of experiments on rock samples representing the 
main constituents of the storage system that were exposed to spCO2. The brine 
composition used in the static experiments is shown in Tab. 1. The XRD results were 
compared before and after static experiment. Results are shown in Tab. 2. 

 

 

 
 
 

Modelling of interactions of reservoir rocks and caprock with spCO2 revealed that both 
systems undergo similar geochemical evolution in terms of equilibrium due to similar 
mineralogy and the same aqueous phase considered (see Fig 4). The extent of 
mineral changes is low.  

 

RISK ASSESSMENT 
The risk assessment part is focused on 
ways, in which the geological storage n  
can be compromised, and CO2, possibly  
in combination with hydrocarbons or  
formation fluids, can leak through the 
confining boundaries.  
Geochemical factors, such as  
CO2-rock interactions represent  
one potential causal mechanism 
of leakeage. 
Others leakage causes include: 
- geomechanical changes;  
- operational or equipment-related failures during the injection phase; 
- compromised safety barriers of abandoned oil and gas wells, e.g. microannulus in 
the cement plugs or degradation of the casing steel. 
The modelling approach for quantifying risks 

is based on the Monte Carlo framework, describing and quantifying uncertainties 
(both epistemic and aleatoric) in input parameters, applying models for reliability or 
for simulating physical phenomena to represent system behaviour, and propagating 
the uncertainties onto the modelling results (see Fig. 5). Similar modelling 
approaches were performed for the other causes of possible leakage.

INTRODUCTION 
REPP-CO2 is a Czech-Norwegian research project focusing primarily on the 
development of the CO2 geological storage technology in the Czech Republic. The core 
part of the project represents in fact the first preparatory phase of a research pilot 
project on CO2 geological storage at LBr-1 site (depleted oilfield) .  
Safety of any geological storage is based on safety functions of individual storage

system components. A CO2 storage multi-barrier system comprises of caprock and 
elements of existing wells – especially casing and cement, used for plugging and infill. Their 
performance and behaviour in both short term and long term periods has to be studied, in 
order to evaluate changes of the materials under CO2 influence and underground conditions 
and to quantify the RISK dedicated to the CO2 injection. 
The main topic of the activities presented in this paper is the study of spCO2 

interaction with reservoir rocks and brine and the resulting changes. The results 

contribute as input parameters to the risk assessment. 

EXPERIMENTAL  MEASUREMENTS 
The experimental activities were based on long term interaction of spCO2 with rock samples 
(static batch experiment) under real storage conditions. The materials used for experiments 
were rock samples either from the Lbr-1 site or from the analogous site Hrusky.

The solution used for the experiment was a synthetic brine Br–45 (Tab. 1), prepared on 
the basis of geochemical evaluation of groundwater composition from the storage horizon at 
the LBr-1 site . 
The samples were inserted into glass vials and the synthetic brine was added [liquid/solid 
ratio V/m =5:1)]. All the vials were inserted into a high pressure steel chambers (Fig. 1 and 
Fig. 2). A reference sample containing only the brine was also added. The chamber was 
closed and filled with spCO2 (p = 7.5 MPa, T = 40 °C). The samples were kept under the 
selected conditions for at least 100 days. After the experiment the vials were carefully taken 
out of the chamber and the pH and the conductivity were measured in each vial.  
All the samples were carefully characterised using XRD, BET and Hg porosimetry analyses 
prior and after the static experiment.  

GEOCHEMICAL MODELLING
The geochemical modelling, using the PHREEQC programme, followed the conducted 
experiments.  
1st stage: modelling of CO2 dissolution in brine. The LLNL database was modified in 
order to be able to predict CO2 solubility at higher pressures (see Fig. 3).  
2nd stage: modelling of interaction of reservoir rocks and caprock with CO2 under 
reservoir conditions (depth = 1150 m, t = 43 °C, P = 11.5 MPa.), based on composition 
of representative samples. Both equilibrium and kinetic approaches were used. 
Equilibrium modeling results are shown in Fig. 4.  

 
 
 
 

 

Fig. 1: Pressure steel chamber for long-term static 
experiments with the layout of vials and samples. 

Fig. 2: Photo of double-chamber apparatus for 
long-term static experiments. 

Synthetic brine Br-45

TDS (g/l) 9,6 

Ca2+ (mg/l) 143 

Mg2+ (mg/l) 55 

Na+ (mg/l) 3780 

Cl- (mg/l) 4830 

(HCO3-) 

(mg/l) 
1410 

SO4
2- (mg/l) 786 

I- (mg/l) 35 

pH 8,1 

T (C) 19,2 

Tab. 1: Brine composition 
before the static 
experiment. 

Tab. 2: Semi-quantitative analysis of mineral content (wt%) in representative rock samples prior and after 
 spCO2 exposure 

Fig. 3: CO2 solubility in Br-45 brine (PHREEQC with 
LLNL-UJV database) 

. 

Fig. 4: Comparison of mineral changes in samples representing 
reservoir and caprock in contact with spCO2 and Br-45 brine 

WELL Properties 
Depth 

(m) 
Q Mu Mic Orth Alb Ka Chl Calc Sid Pyr Dol Fe Dol 

Br-52 

Prior 

Reservoir 

rock

Fine grained sandstone;  

Middle Badenian 

1150 - 

1155 
60.22 9.83 3.85 7.66 6.42 6.97 3.12 

After 62.75 11.03 1.35 6.86 4.62 8.18 0.62 4.58 

Br-54

Prior 
Overburden

Clayey siltstone – silty 

claystone; Sarmatian 

800-

806 
39.40 20.74 3.88 1.85 7.00 6.16 5.49 13.13 2.49 1.70 

After 50.72 15.01 6.22 7.44 10.42 2.09 

Br-60

Prior 
Caprock

Calcareous siltstone up 

to claystone;  

Middle Badenian 

1150-

1155 
29.88 35.14 7.92 6.63 11.53 8.0 

After 29.33 36.35 3.62 7.90 4.83 10.53 

Hr-197

 Prior 

Underlying 

rock

Calcareous, middle 

grained sandstone, 

Lower Badenian 

1075-

1079 
48.57 13.35 2.25 16.13 4.61 4.30 4.57 5.32 

After 52.79 10.3 2.43 10.70 6.70 6.93 0.38 3.36 6.69 

Fig. 5: Modelling approach for studying CO2/rock interactions in the 
Monte Carlo framework. 

CONCLUSIONS 
The results of geochemical experiments focused on CO2-rock-brine interactions show that the extent of mineral and property changes is low. The main observed changes are 
feldspar (microcline, albite) and carbonate (calcite, dolomite) dissolution. Part of the experimental results were confirmed by PHREEQC geochemical modelling, using modified 
LNNL-UJV database in order to perform modelling of processes under higher pressures. Some of the phases that were expected to be formed were not identified as they might be 
in amorphous form (dawsonite, ankerite). Geochemical factors, such as CO2/rock interactions represent one potential causal mechanisms for leakage. The modelling approach for 
quantifying risk, based on the Monte Carlo framework, is being applied within the project. 
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