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MIR is a conceptual model to draft MAR guiding documents 

INTRODUCTION 

 Monitored and Intentional Recharge (MIR) conceptual model:  

• MIR provides a basis to formulate MAR guidelines applied to specific 

environmental conditions that generally conform to each country´s regulations. 

• MIR proposes a set of blocks establishing a framework for MAR implementations 

with a high technical guarantee of success. 

• Due to intense and planned monitoring, the MIR concept and its methodology are 

key for water quality and security. 



METHODOLOGY 

Review of 22 existing 

regulations and guidelines on 

water reuse and MAR: 

- European Union 

- WHO 

- USA 

- Chile  

- Australia 

… 

Special attention to monitoring 

guidelines and risk/impact-

based analyses. 



METHODOLOGY (2) 

1. Selection of most 

important aspects 

2. Scoring based on the 

level of development 

in the document 

3. Final score 

 



Components of the MIR conceptual model 

1. Water sources 

2. (Hydro)geological and 

    environmental conditions 

3. MAR technology 

4. Sensorics for MAR 

5. Final use 

6. Monitoring guidelines 

7. Analytical aspects 

8. Risk and impact assessment 

9. Others 

RESULTS 



Figure summarising the Monitored & Intentional Recharge (MIR) conceptual model 



1. WATER SOURCES 

2. (HYDRO)GEOLOGICAL AND 

ENVIRONMENTAL CONDITIONS 

3. MAR TECHNOLOGY 

4. SENSORIC  

FOR MAR 
6. MONITORING GUIDELINES 5. FINAL USE 

7. ANALYTICAL 

8. RISK ASSESSMENT 

• Maximum allowable 

concentrations (MACs) 

• Proposal for monitoring 

parameters 

• Sampling point & frequency 

9. OTHER ASPECTS (OPEN) 



MIR conceptual model: the 9 essential blocks 

MIR components 



Key messages 

• The MIR conceptual model proposes a complete list of elements to consider when drafting 

guidelines and regulations on MAR.  

• It encourages a tailored approach based on the specific context of the country or region (open 

concept). 

• MIR stresses the importance of alternative water sources and increasing awareness of water 

quality and human and ecosystem health protection 

• MIR entails water quality and security improvements based on organized and planned 

monitoring activities. 

• Peru’s and Niger´s water authorities are already considering the MIR conceptual model for 

MAR regulation. In the future, this model could be applied in Europe and beyond. 

M.I.R. can contribute to improve WATER SECURITY WORLDWIDE 



MIR at ISMAR 11 

https://dinamar.tragsa.es/file.axd?file=/PDFS/P-ISMAR-11.pdf https://www.mdpi.com/2073-4441/14/21/3405 

MIR at the Journal Water 

For more information… 

Thank you very much for your kind attention. Madrid, 18 January 2023 

Journal Water – Special issue from ISMAR 11 

https://www.mdpi.com/journal/water/special_issues/Aquifer_Recharge 
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