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Increasing the value of the asset with
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Gaél Bellenfant in The Team

e GTK: Finnish Geological Survey, Finland
e BRGM: French Geological Survey, France —

e DMT GmbH & Co. KG — Civil and Mining
Engineering, Germany

e M Solution: ICT services&solutions, Finland
e Hannukainen Mining: Mining company, Finland

e Engineer in geology, pHD in Geotechnics &
environment (waste management)

e At BRGM since 2006

* Post Mining Coordinator in charge of research, | A PRv -

qu!ic and international projects in post- ClosureMatic Team in France (2019)
mining
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What do the mining industry need ? > HOW TO ?

What?
..write the CMP ? ...keep the memory of the documentation ? . Where?
N ..monitor
5 the closure Why?
actions ? Who?
When?

continuously updated L\ How Much ?

Standard way Ownership and team changes (responsibilities,
% of completion,

: EUMM R ENVIRDNMENTA]. CONSERVATION RESPONSIBLE| SOCIAL STAKEHOLDER
MAKING 3 ONAGEMENT C CFBmDNERsmf 8 PRUDUCTIO PERFORMANCE E ENGAGEMENT COS tS ?

...manage the closure liabilities and

..report? uncertainties ?

...improve social acceptance ?
1 PARTNERSHIPS
FRTHEGOALS follow the respect

4 internally and of stakeholder

externally engagement transfer of ownership
Standard way

=< GTK ebrgrﬁ 4 DMT & M-Solutions Hannukainen
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ecting matter:

What do we bring ?

* A digital solution for a permanently up to date CMP
e Management of user profiles
e A Closure Management Plan (CMP) structure tailored to the user
e A template system to:
e edit the content (text, pictures, tables)
 find guidance
 link documents
e create closure actions
e Areal time visual monitoring system
e GIS interface

e Click and print/share . — — ;

=~ GTK @hrg — a DMT Zﬁ- M-Solutions Hannukainen
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Management of user profiles

Home unit v |;i Active users : 18 Disabled users: 0 User licenses - 20
I nte r n a I u S e rs ‘ User account Y | User full name Y User settings o
+ Click here to add new item User full name  Gael Bellenfant Account disabled [ ]

e Administrator

Email address gael.bellenfant@brgm.fr

* Managers . Tie

Home unit v
° O p e rato rS User language  EN v
External users: Pocoesuie
Administrator Main user

* Consultants

Power user

Login hours 10.34

e \isitors

User groups ~

All user groups Selected groups

‘ Group name \

Adaptation to the user’s organisation

Group name Y

L2

*  Closurematic_Users

L

Delete user

SGTK Oy~ LHDmT  Hws
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port
. Hannukainen
utions MiIning



eit ) RawNMaterials

Connecting matters

Tailored

B ome

o Introduction

® Project and CMP identification
@ Site and project information

o Environmental baseline studies
@ Current status of the environment
o Environmental risk assessment
® Stakeholder engagement

® Closure objectives

o Decommissioning

O Wastes

o Water

(o} Landscaping, revegetation and biodiversity
o Social and economic issues

® Monitoring

O Post-closure risk assessment

o Closure management

v vV VvV VvV VvV vV VvV vV VvV VvV vV VvV VvV VvV v v v

@® Financial management

A~ / 4 ® Introduction
b & Cover page

—_
» O summary
b @ Glossary
» @ Abbreviations
4 © Project and CMP identification
» @ Operation and company deta

b @ Purpose and Scope
® Checklist

fa ) Current status of the environment
© Current Status of Surface Waters
© Current Status of Groundwaters
@ Current Status of Aguatic Sediments

— @ Current Status of Soils

® Current Air Quality

© Current Status of Terrestrial
® Current Status of Ag;

® Exposure Concentrations
@ Health Risk Assessment
@ Ecological Risk Assessment
4 ® stakeholder engagement

® Stakeholder Idenfication

@ Closure objectives
&) Cbligations and Commitments

Qg Post Closure Land Uses
S G Criteria (by type)
® General Completio

— —

=GTK @,

Geoscience for a sustainable Earth

rgm

@ Baseline (quantitative baseline study)

and Habitats
C Biota and Habitats

iteria (by domain)

DMVIT

4 ® Decommissioning
@ inventory
® Chemicals, Waste Products and Potentially Hazardous M.
® Repurpasing
° Schedule
® Site Safety and Managing Access
® Demolition, Salvage and Disposal
® Remediation
® Unforseen Circumstances
® Protection
4 O Wastes
@ Waste characterization and waste dlags»
& sail
& Waste rock
® Tailings

ess Waste Facilities

@ Anticipated Development of Water Management Conditi
® Description of Relevant Water e

@ Drainage Measures

@ Effects on Groundwater Surface Levels

@ Erosion Management (modelling, construction)

® Flood Risk Management

@ Geomorpholagical Assessment of Re-Channeled Section|
@ Hydrological Modelling (run-off, quantity, water sheds)
™ Wine Water Level Rebound

O River Channel Remediation/Restoration

® Water Balance

@ Water Management (quantity)

® Water Management System

4D and
» @ Biodiversity M,
Conceptual Landscaping Plan

@ Landscape and Visual Amenity Analysis
® Landscaping and Visual Amenity Targets

® Landscaping Construction and Maintenance Plan
@ Landscaping Design

4 ® Social and economic issues
(-] Regional Economic Impacts Management

@ Sccial Issues Management

www.closurematic.com

Technology (EIT), a body of the European Union, under the Horizon 2020, the EU

- This activity has received funding from the European Institute of Innovation and

Framework Programme for Research and Innovation

Closure Management Plan Structure

Save/edit/reuse Table of
Content

b 4 ® Monitoring
o Air
o Biological
® Groundwater -
@ Soil and Sediments
° Surface Water
@ Vibrations
4 @ Post-closure risk assessment
» @ Financial management
@ Open Pits
® site Safety
® Tailings Facilities
® Underground Workings
® Waste Rocks
® Water Management
4 ® Closure management
> Administrative Process Management
» © Dota management
» @ Financial Management
4 @ Financial management
® Cost management

@ Financial provisions

aJs M-Solutions

To adapt the structure to:

Mining group standard

Administration
requirements

Project specificities
(open pit, underground
works, radioactive
wastes...)

Hannukainen
Mining
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A template system with guidance, actions, documents

B ome

14 o Domains
» (® Project and CMP identification
4 o Site and project information
b o Site description
[ 4 o Operation description
4 (® Environmental baseline studies
4 (® Baseline
& Baseline
4 o Closure objectives
a o o] ions and c:

@) Obligatiofs and commitm

» & Decommissioning
b Water

» (™ Financial managgment

Chapters

Plan

Template/
content

a}

Purpose and Scope [0)

The purpose of the baseline is to define the background environmental
data for the soils, the sediment, the hydrogeclogy, the hydrology, the
flora, the fauna and the air.

As the DEMO Project is a new project activity without prior anthropic
activities, baseline data have been collected during the exploration
step, the pre-feasbility and the feasibility study.

All the data are compiled in the Environmental and Impact Assessment
Study:

- Climate and weather observations

50811000

Knowledge gaps and uncertanties (in collected information) @
A number of technical assessments were required to inform the Project
definition and design process. These primarily focussed on further
characterisation of the overburden but also addressed improving the

g of the receiving environment. In addition to these
studies undertaken for the EIS, the below studies will be undertaken in
the future to further address the knowledge gaps.

Texte

301/ 1000

Demo-Program for knowledge gap.xisx < Ta b I e

Action Plan @

All baseline will be reviewed yearly and updated if necessary (if new
data, integration of climate change, etc.).

11377000

Type of information @

[llustration

671600
Demo-hydrology.png
Baseline-Climatic Averages.xlsx

Sources of information

This section summarise: aseline environm: ral heritage
and sacin-ern itinns ~f ¢ An
@ Tasks: 2 Guidance 7 Links 1
Set domain Delete

This activity has received funding from the European Institute of Innovation and
Technology (EIT), a body of the European Union, under the Horizon 2020, the EU
Framework Programme for Research and Innovation

Documents

B 2

Baseline-Climatic Averages.dsx
Gael Bellenfant  16.09 2020 17-10:41

&

facilitating filling the information in each chapters /sub-
chapters (texts, illustration, tables, references)

Demo-Program for knowledge gapxisx 3
Gasal Ballenfant  16.09.2020 16:39:21

(5]
Baseline-Climatic Averages.xlsx .
Gae/ Bellenfant  16.08 2020 16:35.00 Type Of aCtIOn ‘rrue Dccumens =
Demo-hydrology.pni c
Gael Beflenfant  16.09.2020 16:3747 o] Role Demo-CMP  ~ Responsibility B
Responsibility | - .
ction type lonitoring ¥ atus
CO ntext u a I D a te S Action Studies and investigati... ~
Documents Cost Planned start date Start date
(Can be used in OS Planned end date Enter date End date Enter date
other templates) Com p | etlon Planned/actual duration (hours) 0 0
Description Comments
Notes -
3
Notes -~
b | Name ¥ Type ¥ Value 7 ‘
GIS
e + Click here to add new item
N Ote s Percent completed Cost Hours
Tasks/actions Tesk rested
Task modified
Task identitv
Save Cancel

/ Guidance

Hannukainen

Mining

DMT &3¥: mSolutions

www.closurematic.com
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A real time visual monitoring interface

* Monitoring of actions/costs

(&) Tools  ~| Category * SelectCMP Demo-CMP  ~ Actiontype Monitoring ~ Action MRCEOR ¢!
février, 2020
1 20 21 22 23 24 25 26 27 28 z
= 5% Update climatic data Menitoring 03/01/2020 12:30:00 18/09/2031 °
Bl [ Surface water Monitoring 16/01/2020 17:40:00 20/01/2020
Bl & Planning spring flood campaign Meonitoring 18/02/2020 08:20:00 22/02/2020 ( 3
B [‘T‘a Set up Station 4 Monitoring 19/02/2020 02:20:00 01/03/2020 (
2 :7_;, Test Action Monitoring 22/02/2020 17:30:00 26/02/2020 L i
B f‘}., Monitoring 27/02/2020 01:30:00 03/03/2020 (
B :“7;1 Monitoring 27/02/2020 17:00:00 03/03/2020 "
Visualization of cost/progress per: Graph (table / pie chart/ ...)
- type of action
: Export on Excel
- Domain
- Thematic
- Domain
- Responsibility

g GTK @ hﬁrg rﬁ:imm a DIMVT zﬁ- M-Solutions H?,']‘I“n“gka'“e“

www.closurematic.com
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ocial footprints On 3

—— 5]
_—=== ===

@ RawViaterials Tra n Si I
oom;\nrn:m(n)g :vahole sitei env &s

=== S

Name Number Documents ~

Mining projects: 1 L
\%\“ ° Complex Decription Final land use

Wasterock facility Wasterock area, revegetated to
recreational forest site Notes ~

 Long term closure -

p ro C e S S E;;Zg;;::;;esezig’:a:;je e ::a;;:cci;o::zl:ﬁgn
* Need fora GIS & .
domain approach I

For each domain:

e Land Uses

* Closure objectives / Completion criteria
* |mpacts

Monitoring

Rehabilitation Programme

Each template (part of the
plan) is associated to a domain
— So are each closure actions
- reporting /domain

Hannukainen
MiIning
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GIS Interface (domain management) For each domain:

{8) Location, Shapes, Dra... ~ Show geolocations Domains + Salsigne-OpenPit * © @ # O ®

- This activity has received funding from the European Institute of Innovation and

Import/drawn shapefile

o Location A Areas A  Shape tools -~

Locations 2 Salsigne-open pit Apply shapefile

Gael Ballenfant 17 11,2020 152528 H H
Select item properties v VI S u a I I Ze
Name  ~ Additional info

Additional info

v

Links v
— Load shapefile
= M
Reset Save
Info o
Location info »~

Select map provider Shape tools info L
Bing v

e

Hannukainen
MiIning
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Printing and Sharing

 Click and share (for example to put online the last public CMP, or specific

data)
e Click and print (for example to print the last version of the CMP to the
authorities)
= GTK ahrgm “ AYDMT & Msotions tenimg 2/nen

www.closurematic.com

This activity has received fundin gfomth E p n Institute ﬂ
Technology (EIT), a b dy of the Europea d the Hor
Framewor k Programme for Researc h andl nnnnn tion

ovation and
2020 th EU



(eit ) RawMaterials
Connecting matters

Technology (EIT), a body of the European Union, under the Horizon 2020, the EU

- This activity has received funding from the European Institute of Innovation and
Framework Programme for Research and Innovation

A digital solution to increase your mine value

Efficiency:

Time optimization to update/share MCP (continuous
updating, contextual help, guidance and internal
documentation)

Reduce “Brain Drain” in case key personnel leave the
company

Transparency in the responsibilities

'mproved management of the consultant’s
contributions

Reliability and cost:

e Improved technical Due-Diligence outcomes of your
asset for e.g. investment, merger or acquisition
purposes (ownership transfer = transfer of the digital
solution = knowledge and all the data transfer)

!

Geoscience for a sustainable Earth

%GTK rgm a DMVMT

s and knowledge gaps

.n-...p,..

e Better control over the liabilities

e Highest degree of environmental and social succes
usually at a lower cost due to a better planning

od ]

Transparency and Trust:

e Better integration of objectives and commitments

* Increased compliance to local, national and
international standards and regulations

e Better reporting to the stakeholders (governments,
population, funders)

* Improve the SLO situation

Keeping the control of the digital system

Hannukainen
MiIning
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www.closurematic.com
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tommi.kauppila@gtk.fi

lauri.solismaa@gtk.fi

g.bellenfant@brgm.fr

r [ _ philip.mittelstaedt@dmt-group.com
¥ Ly

ClosureMatic Team in Finland (2018)
—— GTK ehﬁrgr"-llhmh a DIMT @' M-Solutions H?an“gka'“e“
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