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Developing a storage atlas 
Principles used in the Norwegian shelf atlas 
 
 
 
 



The atlas is a national and regional tool for further planning of CO2 
storage. 
 
The atlas gives an overview of all reservoir formations within relevant burial 
depth in defined areas.  
 
The formations and the caprocks are combined to define aquifers and possible 
storage complexes 
 
Attempted to map closed structures within the aquifers. They could be non-
drilled or drilled with no hydrocarbons  
 
General maps of interest which could be included in the atlas or referred to: 
Topography, bathymetry,  temperature gradients, pressure and stress, salinity. 
Active faults, earthquake risk, volcanoes.  
Hydrocarbon resources, mining resources, ground water resources which could 
create conflicts of interest. 
 
Infrastructure. CO2 content in natural gas accumulations.  Possible CO2 sources 
from industry. Location of oil fields which could be candidates for EOR.  
 
Evaluation of aquifers in terms of capacity, injectivity , uncertainty and risk. 
Document the methods of evaluation. 
Document the data base 
 
 
 
 



Bathymetry 
 
Definition of areas 

North Sea 

Norwegian Sea 

Barents Sea 

The atlas gives an overview of all reservoir 
formations within relevant burial depth in 
defined areas.  



Main Jurassic aquifer 
 

The atlas gives an overview of all reservoir formations within 
relevant burial depth in defined areas.  
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Formations, aquifers 
and structural 
elements 
 
North Sea 

The formations and the caprocks are combined to define 
aquifers and possible storage complexes 



Formations, aquifers  
and structural elements  
Norwegian Sea 



Formations, aquifers  
and structural elements  
Barents Sea 



Attempted to map closed structures within the aquifers. They could be non-drilled or drilled with no 
hydrocarbons  



Saline aquifer without closure, storage as residual and dissolved CO2 (Froan Basin) 

After 10 000 years 

If there is sufficient data, support estimate of storage capacity with a reservoir simulation 



Hydrocarbon area Pressure regimes in the Jurassic aquifers 

The red line separates the main hydrocarbon province from mainly water bearing aquifers. In the 
hydrocarbon-bearing aquifers, storage potential has only been calculated from abandoned fields. 

General maps of interest:Topography, bathymetry,  temperature gradients, pressure and stress, salinity. Hydrocarbon 
resources, mining resources, ground water resources which could create conflicts of interest. 



Main faults and outline of reservoir formations at different sratigraphic levels. 
No active faults 



CO2 wells (measured 
CO2 > 3 %) and BCU, 
with continental-ocean 
boundary 

CO2 content in natural gas accumulations.  Possible CO2 
sources from industry. Location of oil fields which could be 
candidates for EOR.  



Selected regional simplified facies 
maps 



Depth map, thickness map, logs and typical core photo for each reservoir formation 



Porosity and permeability trends 



Net/Gross Porosity Permeability 

Stø Fm 

Nordmela Fm 



Characterization of each aquifer  

Evaluation of aquifers in terms of capacity, injectivity , uncertainty and risk. Document the methods of 
evaluation. Document the data base 



Visualization of the evaluation 
Maturation pyramid corresponds to the decision gates in the regulations 

Reconnaisance studies 
 
Exploration permits   
 
Storage permits  (”PDO”) 
 
Operation, monitoring, mitigation 
 
Closure and post-closure 
 
Transfer of responsibility/liability 
 
 



North Sea 

Norwegian Sea Barents Sea 

Result pyramids 



The atlas is based on a large data set, mainly high quality data.  
 
In areas with poor data coverage, other methods, e.g. more probabilistic 
methods could be applied 

Establish a group of geologists, reservoir engineers and mapping specialists (GIS), 
with sufficient resources. Work towards a fixed deadline, set up a good plan, but 
allow some time to creativity. There is a lot to learn. 
 
Build up a network with universities, oil industry, mining industry if relevant,  and 
research institutes. Nationally and internationally. 
 
Make an effort to obtain as much data and maps as possible at an early stage of the 
project. 
 

Comment 

Working processes 



Classification and capacity of storage sites 

Open/half open aquifers          Large volumes, Gt, climate purposes 
Closed structures (prospects) in open aquifers  Moderate volumes, Mt, and pilots 
Abandoned (gas) fields    Moderate volumes, Mt up to Gt, and pilots  
EOR projects combined with aquifer storage  Large to moderate volumes, Mt to Gt 
Pilots      Small volumes, up to a few Mt 
 

Theoretical storage efficiency calculated from pore volume in a closed aquifer is typically  0.5 
to 1 % because of pressure build-up. Higher values for depleted aquifers or if formation water 
is produced. In half-open aquifers a value of 4% is regarded as typical, but should be tested by 
reservoir simulation. 
 
Theoretical storage efficiency in a closed structure (prospect or abandoned field) can be 
much higher, but is limited by the capacity of the communicating aquifer  
 


