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Overview 

• MiReCOL Introduction 
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• Demonstration 
 

• Purpose of Tool 
 

• End use of Web App 
 

• Next steps 
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MiReCOL Introduction 

  

 

11/05/2016 /3 

tigation  and 

mediation 

2 

eakage 



MiReCOL Introduction 

• Intended for CO2 storage 

  

 

 

 

• Provides RISK-BASED analyses of 
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operators regulators 

mitigation and remediation techniques 



MiReCOL Introduction 

• On the bow-tie diagram 

11/05/2016 /5 

After detection 

of significant 

irregularity 



Explanation 

• Two aspects of the 

web app 
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Web 

App 

Tool Handbook 



Explanation 

• Tool 

 

 

 

 

 

 

 

 

• Handbook 
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Input: site or well 
characteristics 



Explanation 

• Tool 

 

 

 

 

 

 

 

 

• Handbook 
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Output: 

information on 

mitigation and 

remediation 

techniques 



Explanation 

• Tool 

 

 

 

 

 

 

 

 

• Handbook 
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Operator or regulator can 

view  

MiReCOL reports 
and  

remediation 

techniques 



Demonstration 
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Purpose of the Tool 

“The results will be published both as handbook and as an 
interactive web-based tool, to  

inform  

both  

storage project operators and 

competent authorities 
on the  

options available for remediation and 
mitigation.” 
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Purpose of the Tool 
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• Translate 

into 



Purpose of the Tool 
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• How is this done? 

– Scientists generate various 

scenarios of sites for their 

technique 

 

– For those scenarios, the 

scientist provides 5 outputs   

 

– The tool displays the closest 

match, along with an 

uncertainty value 

1. Likelihood of success 

 

2. Spatial extent of 

remediation 

 

3. Economic cost 

 

4. Response time of 

remediation 

 

5. Longevity of 

remediation 



End Use of the Web App 
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• Operators 

Corrective 

measures plan 

Options 

available 



End Use of the Web App 
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• Regulators and authorities 

Options 

available 

Implications of 

remediation 



Next Steps 

• Upload other remediation 
techniques to the tool and 
handbook 

 

• Continue gathering ideas on 
functionality and use of the tool 

 

• Include capability of the operator 
to investigate the different 
scientific scenarios 

 

• Plot of overall risk reduction 
expected per technique 
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Technique A: Risk Matrix 
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Conclusions 

• Compilation of old and new remedial measures 

– Note: does not replace contingency plan 

• Tool allows interactive comparison of remediation 

techniques 

– Based on scientific studies/simulations 

• Handbook serves as a reference for  

– Operators 

– Regulators 

– Public 

• Step to ensure safe storage and understand risks 
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Thank you for your attention! 
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------------------------------------------------------- 

---------------- Additional slides ---------------- 

------------------------------------------------------- 
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Backend of the tool 

11/05/2016 /20 



How the tool works 
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Scientists decide all site scenarios 

Web tool finds closest site 
scenario to the operator input 

Outputs 

 and determine output for each 
site scenario 

 



How the tool works 

13/04/2016 /22 

Operator site 
characteristics 

Scientists generate many scenarios of different site 
characteristics 

Technique 
1 

Technique 
2 

Technique 
… 

Each scenario from each technique is compared with 

Set of 
scenarios 

from 
Technique 1 

Set of 
scenarios 

from 
Technique 2 

Set of 
scenarios 

from 
Technique … 

Closest match for 
each technique is 

selected 



How the tool works 
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Key Parameters Scenario 1 Scenario 2 Scenario 3 Scenario … 

Temperature 30o 40o 40o … 

Porosity 0.1 % 0.1 % 0.25 % … 

CO2 present 5 MT 6 MT 10 MT … 

Technique 1: 

Key Parameters Operator Input 

Temperature 37o 

Porosity 0.1 % 

CO2 present 7 MT 

Scenario 2 

40o 

0.1 % 

6 MT 

Outputs 
for 

Scenario 2 

Closest 
scenario 

REPEAT THIS PROCESS FOR THE OTHER TECHNIQUES 

Inputs from the scientist 



• How is the closest scientific scenario selected? 

– Gower similarity 

 
 
 

Can weight the different parameters 

How the tool works 
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How close 
numerically 

Yes or no value 

Non-
numeric 

data 

Numeric 
data 



Filling the tool with scientist input 

• We will now ask the scientists for 4 things: 

 

– 1. List of key parameters 

 

– 2. List of possible ranges for key parameters 

 

– 3. List of scenarios 

 

– 4. Outputs for each scenario 
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Filling the tool with scientist input 

• 1. List of key parameters: 

– These are site characteristics that are important/affect the 
output of your remediation results 

 

– For example: 
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Might not be the same key 
parameters from technique to 

technique. Operator will only see 
the entire list. 



Filling the tool with scientist input 

• 2. List of possible ranges for key parameters 

– The operator will choose from these options 

– Also want to know the center value of these ranges 

 

– For example: 
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Filling the tool with scientist input 

• 3. List of scenarios 

– One scenario is a set of values for each key parameter 

– Scientist varies the key parameters to span the realistic 
possibilities 

 

– For example: 
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Vary 
permeability 
between 5 

and 200 mD 

The more scenarios the better, since there is higher chance that the 
operator’s site will match the scientist scenario! 



Filling the tool with scientist input 

• 4. Outputs for each scenario 

– 1) Likelihood of success 

– 2) Spatial extent of  
    remediation 

– 3) Economic cost 

– 4) Response time  
    of remediation 

– 5) Longevity of  
    remediation 
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– For example: 



Handbook part of the tool 

• Part of MiReCOL web app 

 

• Descriptions of remediation 
techniques (after MiReCOL 
reports; TNO action) 

 

• PDFs of MiReCOL reports 
(e.g., see CCP3 report) 
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Handbook part of the tool 

• Format for web app 

– Overview 

– Method 

– Materials and costs 

– Associated risks and impacts 

– Application areas 

– Case studies 

– References 
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