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1. REGENERATIS methodology 
(REMICRRAM)

1.1. Objectives
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Selection and characterization of 
PMSD

Demonstration of the recovery 
potential of secondary raw 

materials from PMSD

Creation of site-specific business 
plan based on A.I. tool - SMARTIX
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2
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1. REMICRRAM  

1.2. General Overview
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Historical Study

Geophysics & sampling

Excavation opportunity

Mineral processing

Metallurgical processes

Soil fertility improvement

Biomass production for 

eco-catalatyst
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Phase-3
ECONOMICAL, 

SOCIAL, 
POLITICAL, …

Phase-1
GENERIC

Phase-2
TECHNICAL & 
(ECONOMIC)

Site potential interest evaluation

Site potential
interest for 

Soils? 

High/low
interest-
(scores) >

Site potential
interest for 

Minerals?

High/low
interest-
(scores) >

Site potential
interest for 

Metals?

High/low
interest-
(scores) >

Site potential
interest for 

Ecocataly
st?

High/low
interest-

(scores) >

+          Probability of real opportunity +++++

SMART-PHOENIX: 
16 questions quick 

scan

Specific business 
cases

SMARTIXHOW? →
TOOLS



1. REMICRRAM

1.3. Phase 1 - SMART PHOENIX
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1. Does it contain a landfill, deposit or backfill that may contain significant metallic 
residues?

2. Is the site a PMSD?
3. Is the site registered in a database/inventory?
4. What is the expected volume of metallurgical residues?
5. What is the site area occupied by residues?
6. What are the main kind of metallurgical residues present? 
7. Are the residues separated ?
8. What area is still occupied by construction?
9. What area is occupied by trees?
10. Is there historical data easily available?
11. Is the site easily accessible for trucks and heavy equipment?
12. Is the site classified as a hazardous/high-risk site? 
13. Does the site need to be rehabilitated?
14. Is there a known interest for the reconversion of the site?
15. What area is still occupied by low vegetation - grass, bushes (i.e., soil suitable for 

eco-catalysis)?
16. What is the current use of the site?
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Question
recovery of 

minerals

recovery of 

metals

soil 

improvement

ecocatalyst 

production

Does it contain a landfill, a  deposit or a backfill with possible 

metallic residues (Pb, Cu, Zn, Fe)?

Yes 40 40 0 0

No 20 20 0 0

Is the site a PMSD?

Yes 200 200 0 200

No 0 0 0 0
Is the site registered in a database/inventory?

Yes 10 10 0 0

No 0 0 0 0

Unknown

What is the volume of the residues from metallurgical origin 

(m3)?

0 to 100 000 0 0 0 0

100 000 to 500 000 10 10 0 0

> 500 000 20 20 0 0

What is the site area occupied by residues (m2)?

0 to 10 000 10 10 10 0

10 000 to 100 000 10 10 10 20

> 100 000 10 10 10 20

Unknown

What main kind of metallurgical residues (from metallurgical 

origin) are present?
slags 20 20 0 0

metal scraps 80 0 0 0

ashes 0 15 0 0

dusts 15 15 0 0

sludges 10 5 0 0

refractories 0 80 0 0

None from the list 0 0 0 0

Unknown 10 10 0 0

Are the residues clearly separated or mixed?

visually separated 20 20 0 0

mixed 10 10 0 0

what is the surface still occupied by constructions?

0 to 50% 20 20 20 20

50 to 75% 10 10 10 10

> 75% 0 0 0 0

What is the surface still occupied by trees?

0 to 50% 20 20 20 20

50 to 75% 10 10 10 10

> 75% 0 0 0 0

Is there historical data easily available?

Yes 20 20 20 20

No 10 10 10 10

Is the site easy to access for trucks and heavy equipments?

Yes 20 20 20 20

No 0 0 0 0

Is the site classified as hazardous/high risk site?

low risk (no industrial activity identified and no pollution) 20 20 20 20

moderate risk (usual risk, e.g. moderately hazardous 

contamination such as heavy metals)
20 20 20 20

high risk (contamination that requires the use of special 

measures or equipment, e.g. asbestos, tar, toxic chemical 

products)

10 10 0 0

unknown 10 10 0 0

Must the site be rehabilitated (from environmental/legal point 

of view)?

Yes 20 20 10 10

No 10 10 20 20

Is there a known interest for reconversion of the site (public or 

private projects/interests)?
0 0

Yes 10 10 0 0

No 0 0 10 10

What is the surface still occupied by low vegetation - grass, 

bushes (i.e. soil suitable for ecocatalyst)

0 to 25% 0 0 10 10

25 to 50% 0 0 15 15

> 50% 0 0 20 20

What is the current use of the area occupied by residues?

Abandoned (without protected area) 20 20 20 20

Abandoned (with protected area) 10 10 10 10

Activities still present (industry, use by people, etc.) 0 0 0 0

Weights for 
each category
of materials

4 categories of materials

Final scores

1. REMICRRAM

1.3. Phase 1 - SMART PHOENIX
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Data and 
software

web 
visualisation

Site information
process

variables,
parameters

SMARTIX 
recommendatio

n

MS Excel 
files

SMARTIX Core Functionality

Decision
Trees

thresholds

Important
site

parameters
(step 1 and 2)

Fuzzy System mimicking the logic of
the decision trees - ixsane

Simple rule book
Decision Matrix

Historical
Studies dataset

Laboratory analyses + 
pilot-scale tests results

Web
Interface

MS Excel 
files

Maria 
database

MS Excel 
files

MESIS

Harmonized
inventory
structure

Phase 1

1. REMICRRAM

1.3. Phase 1 - Setup of data sources, data flow, 
and long-time data storage
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• General 
PMSD ID Card

• Surrounding
and site 
description

• Deposit
characteristics

• Environmenta
l, Social, 
Economical
information

MESIS

Involved
expertise

•Excavation

•Mineral processing
•Metallurgical processes

•Soil improvement&Ecocat
•Historic info

•Geophysic …

• Divided into steps (to 
identify important 
missing information)

• Contain most 
necessary information 
from phase 1 to 3 
(used for SMART-
PHOENIX, SMARTIX, 
and business cases)

• Inventory: rank sites
➔ Assess feasibility, 
business plan & business 
cases for launching 
profitable projects. 

1. REMICRRAM

1.3. MESIS
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Data and 
software

web 
visualisation

Site information
process

variables,
parameters

SMARTIX 
recommendation

MS Excel 
files

SMARTIX Core Functionality

Decision
Trees

thresholds

Important
site

parameters
(step 1 and 2)

Fuzzy System mimicking the logic of
the decision trees - ixsane

Simple rule book
Decision Matrix

Historical
Studies dataset

Laboratory analyses + 
pilot-scale tests results

Web
Interface

MS Excel 
files

Maria 
database

MS Excel 
files

MESIS

Phase 2: 
SMARTIX

1. REMICRRAM

1.4. Phase 2 - SMARTIX
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1. REMICRRAM

1.4. Phase 2 – SMARTIX – Decision tree of civil 
engineering tree
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1. REMICRRAM

1.4. Phase 2 – SMARTIX – Decision tree of civil 
engineering tree
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1. PMSDs CONTENT CHARACTERIZATION 
• Geophysics
• Guided soil sampling
• Sampling analysis

2. MATERIAL RECOVERY PRE-OPERATIONS
3. MATERIAL RECOVERY OPERATIONS

• Site Preparation
• Environmental monitoring and human health

safety measurements
• Staff cost for general management of site
• Material recovery activities

4. ECOCATALYSTS
• Site visit and sampling
• Soil characterization analysis
• Greenhouse experiments

5. MATERIAL TRANSPORT
6. SITE RESTORATION AFTER URBAN MINING PROJECT
7. METALS, MINERALS, MATERIALS, AND SOIL RECOVERY
8. ENERGY RECOVERY
9. LAND RECOVERY
10. ECOCATALYSTS PRODUCTION, if pilot test is conclusive
11. OTHER REVENUES AND BENEFITS
12. UNFORESEEN COST

Business model for 
urban mining project

➢ REMICRRAM vs. traditional
rehabilitation methods of 
metallurgical sites  

➢ Prediction of rehabilitation costs

➢ Detailed estimations : lab tests and 
pilots

➢ Optimised options of valorizations: 
quantities, location, processes, cost, 
revenues,…

➢ Cost benefits analysis

1. REMICRRAM

1.5. Phase 3 – Business Model



1. REMICRRAM 

1.6. Decision 
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Phase-3
ECONOMICAL, 

SOCIAL, 
POLITICAL, …

Phase-1
GENERIC

Phase-2
TECHNICAL & 
(ECONOMIC)

Site potential interest evaluation

Site potential
interest for 

Soils? 

High/low
interest-(scores) 

>

Site potential
interest for 

Minerals?

High/low
interest-(scores) 

>

Site potential
interest for 

Metals?

High/low
interest-(scores) 

>

Site potential
interest for 

Ecocatalyst
?

High/low
interest-(scores) 

>

+          Probability of real opportunity +++++

SMART-PHOENIX: 16 
questions quick scan

Specific business 
cases

SMARTIX

Decision

« to start or 
not »  the 

developement
project for a 
given PMSD

- What is the 
choosen

scenario ? 

- Other drivers 

Valorisation

cost

Revenues 

from 

valorisation



1. REMICRRAM

1.7. Expected outcomes
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✓ Allow a better management of the 
past-metallurgical sites

✓ To develop a database of 
residues/deposits and identify 

optimal recovery methods 

✓ Improve the management of 
uncertainties

✓ Enables the integration of optimised 
management in the promotion of 

the circular economy

✓ To reduce the costs of 
rehabilitation of sites

✓ Promotes recovery of materials, 
land, mineral and brownfields, 

creating local jobs



Do you have any 

questions?

https://www.nweurope.eu/REGENERATIS/

Thank you!


