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Agenda

« Announcement
« Challenges & solutions:
— Groundwater Modelling at mine sites

— Integrating geological data in hydrogeological models
« Live Demonstration
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Discover more

FEFLOW International User Conference 2026
29 September — 2 October 2026 | Montreal, Canada

- . ——

What to expect

Visionary keynotes from leading experts
shaping the future of groundwater, mining, and
geothermal applications

In-depth technical sessions showcasing
FEFLOW capabilities

Influence future software developments
through interactive discussions

Valuable networking opportunities with
professionals, researchers, engineers, and
decision-makers from across the global

FEFLOW community.
DHI i 9
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Discover more

In-Person FEFLOW Training in Perth

Objective

Comprehensive overview of the
workflows involved in developing
groundwater flow models for
mining applications using

In-Person Training F E F L OW -
FGEF;OoWundwater Modelling for
Mining Operations Location | Date
20-21 July 2026 - .
DHD Perth, Australia | 20-21 July
2026
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Introduction
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With FEFLOW, you can simulate a multitude of
subsurface processes involving flow,
contaminants, groundwater age and heat
transport under fully or variably saturated
conditions.
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Development History

Birth and first manifestation based on finite-element predecessor program FINEL developed since 1973.

1979

FEFLOW 1: FEFLOW was already able to compute 2D transient groundwater flow and transport.

1986

FEFLOW 3: Commercial development, Motif GUI implementation, FEFLOW became a registered trademark.

1992

FEFLOW 4: 3D Visualization, GIS interfacing, Adaptive meshing, Unsaturated flow, IFM Interface (API)

2001

FEFLOW 6: New Qt-based GUI, data management and architecture based on C++.

2012

FEFLOW 6.2: New Problem Class “Groundwater Age”, FeEPEST became true.

2013

| FEFLOW 7: Support of fully 3D Unstructured meshes, significant improvements in meshing workflows.

FEFLOW 7.1: Dual-node support, coupling 2D surface water (M21FM.)

2017:

FEFLOW 7.2: Significant extension to Python interfacing.

2018:

FEFLOW 7.3: Cloud-computing support in FePEST.

2019

FEFLOW 7.4: Hydromechanical support, new OpenGL GUI, extended Python API support, meta information.

2020

FEFLOW 7.5: Hydrodynamical support, PEST++, model conceptualization

2021

FEFLOW 8.0: Model conceptualization, Geode integration, Well Manager, etc.

2022
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FEFLOW 8.1: Geothermal, new CAD import, 3D Supermesh, Well Manager and Groups

2023
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Standard Transport Formulation

FEFLOW 10 — Previous Release

Heat Period Budget [FMWhH]

0 50 100 150 200 250 300 330 400
Simulation Time [d]

\_ Budget-History Charting

Online Map Visualization and
Reference Projections

~N

Isosurfaces as canvas for

visualization /

-

~

- FEFLOW-Python

Pythen 3,126+ (heads/ 3.1 601 T3b42e, Sep 18 2024, 121200 [MSC v. 1540 &4
bit (AMES)]

def getConductivityTensordoc, teme):

result = []
M‘Sultlpptndl]l'lﬂ._ 0,00 0o, 1.8 oL &, 1.
retum result
[ ok || Canew
Aﬁ
New APIs D H I
FEFLOW./




FEFLOW 11 — Current release

A major software release and empowers the users with multiple features

egions

Geological Meshes and Geothermal Performance boost
Modelling workflows

What's new page in Online Help Dﬁ

FEFLOW
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https://download.feflow.com/html/help110/feflow/mainpage.htm#t=02_News%2Fnews.html

Why FEFLOW

—tt p—

i imulate fully coupled flow, heat and mass tran}"sport_‘in a single framework
Represent complex geology with flexible unstructured meshes

Resolve local phenomena while maintaining model consistency at basin

scale
Integrate data, calibration and uncertainty workflows in-one environment

"Major differentiator

End-to-end control of the simulation engine and interface allows fast adaptation
to evolving geothermal challenges, from shallow systems and thermal energy
storage to deep geothermal reservoirs with complex coupled physics.

© DHI




Integrating Geology In
Groundwater Models




Example of complex hydrogeological model using FEFLOW

5=z

E
FEFLOW (R)

DHI
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Example of dewatering model using FEFLOW

In-factive Elements

- Patohes-

L
Winactive
M s ctiie

In-factive Elements Conductivity: K_1m Pressure

Time: 36586 [d] - Par;:/r;es - - Zero Iigsaurface -
- Patches - = 43[2 I [. D]
0l .
M inactive = g%g;gs
Aciive M 0095072
I 00123664

I 0.00160854
0.000209229
2.72152e-05
3.53998e-06
4.60458e-07
5.98935e-08
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But where do we start?

3D GeoModeller geologic model

How easily is this integration?
d 9 DHI
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Already some challenges in a simple box-model
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The Problem of Self-intersecting Surfaces
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Faults being discontinued.

Another example

fPelements selected

Surface is mostly an envelop

2298 supermesh elements selected D H l
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Solving the challenge

FEFLOW



FEFLOW 7.0 (Release 2015)

 First manifestation of fully-
unstructured (tetrahedral)
meshes in FEFLOW.

* A lot responsability was given
to the third-party software.

- In many case, user needed
to iterate between
geological software and
FEFLOW.

— |In other cases, there was no
even a fix.

© DAl FEFLOW




FEFLOW 8.0 (Release 2023)

First Intend to repair “somebody else
problem”

« User can repair improper 3D data
(geometries with non-conformities)
such as a surfaces and polylines
imported into FEFLOW and
subsequently increase success with
building a complex 3D mesh.

« Possibility to easily integrate new
datasets to the 3D Supermesh.

The Beginning of a
strong collaboration

© DHI

New License Module

Geode-solutions

https://geode-solutions.com/ FEFLOW



https://geode-solutions.com/
https://geode-solutions.com/
https://geode-solutions.com/

Example: Mine site located in the Peruvian Andes

Surface Remesh

Original surfaces Remeshed surfaces

Improving regional faults

© DHI




Example: Mine site located in the Peruvian Andes

1) Faults

2) Faults & domain

3) Repaired

4) Remeshed

© DHI



Example: Mine site located in the Peruvian Andes
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FEFLOW 10 (Release 2025)

« FEFLOW gets closer to
geological concepts:

- Surfaces are not enough,
we need block association.

lllllll
aaaaaaa
! Pariatambo

From Supermesh Elements

 First implementation of the
geological modelling package.

SN | @ Blocks
v @ Calipuy
> B Surfaces
~ B Pariatambo
> @ Surfaces
~ B Pucara
e | > B Surfaces
~ B Jumasha
> @ Surfaces

© b FEFLOW




Implicit Modelling... (Explain like | am 5)

S
...................

Copyrights: Geode-Solutions SAS %
DHI
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New Implicit Modelling Toolbar — The Foundation

« Define stratigraphic pile.
 |nteractive creation of boreholes.
« Fast import/export of 100‘s boreholes.

<3 Strathigraphic pile

Order of materials

Material

[ & [ | *

Cancel

Apply

=3 Create Borehole

x 5= H Mame Borehole #1
Borehole #1 Location 5329982.49 [m] 533000077 [m] -386 [m]
Path
Azimuth 0
Dip 90 Dip
Depth 246536 [m] Asimuth N
Materials
From To Material *
m Cancel Apply

Material regions
- Materials -

]
W Aquitan
Chatt

g
B Lithokalk
M NaheDogger
W Purbeck




FEFLOW 11 (Release 2026)

© DHI

Full release of Structural Model Editor

“3 File Edit View
1 BEE X
oY
Background Msp

Spatial Entities
~  Boreholes Locations
Borehole #1
Borehole #2
Borehole #3
Borehole #4
Borehole #5
Borehole #6
Borehole #7
Borehole #8
Borehole #9
Borehole 10
Borehole #11
Borehole #12
Borehole #13
Borehole #14
Borehole #15
Borehole #16
~  Horizon Points
Aquitan/Chatt
Chatt/Lieg
Lieg/Lithokalk
Lithokalk/Purbeck
Purbeck/NaheDoaoer
3 Properties = Selections

Data

(3 pata
Rea

il Maps

Mesh Simulation Scripting Tools

~ =

& o -

v X

w & B e i

Window Help

<no map item>

X 9 4 @

& x Material regions

- Matenials -

]
W Aquitan
BiChatt
WiLieg
Ml Lithokalk
Bl Purbeck
WINaheDogger
B Dogger

) Spatial Entities

Python Scripting

L EEg =0 Pco@aoa ol 4

Python 3.14.0+ (heads/3.14:fa%b%a0927, Nov 3 2025, 11:17:28) [MSC v.1944 64 bit (AMD64)]

Command: !

§* Navigation

A Autopilt 4 Planes

&= Scene Library

B og ™ Scripting

Stratigraphic Interface 3

per

Property Value
Interface type Deposit
OK Cancel

. -06X
I wm . feflow.con
Structural Model Editor

Boundaries ic Pile. Contained Object  Tookn
Faults
Stratigraphy Asigned Matenats: ] & W implicit Data c
Boreholes Available Materials: 7

@ =]

* ~ Heorizon Points + X

7
Lieg/Lithokalk =
Interface 1 Deposit —
W Surfaces




=<3 Structural Model Editor

~Stratigraphic Pile

Assigned Materials: 7
Available Materials: 7

Interface 1 Deposit —

Interface 2 Deposit —

Interface 3 Deposit —

Interface 4 Deposit —

Interface 3 Deposit —

Unconformal / Conformal
(Baselap)

I« » 5

~Contained Objects

W Implicit Data

~ Horizon Points
Aquitan/Chatt

W Surfaces

b

~Properties

Property Value
Interface type  Deposit

Structural Model Editor .
« Boundaries Definitions
 Faults
 Boreholes
 Stratigraphic Pile
Conformal Confom'lal { Unconformal
(Depomt) {Eroslon}

N\
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Example: Structural Model using different Interfaces

Material regions Material regions
- Patches - - Patches -

(] 1

B Aquitan I Aquitan

" Chatt i Chaltt

W Lieg M Lieg

I Lithok alk B Lithok alk

I Purbeck B Purbeck

I NaheDogger B NaheD ogger
[ iDogger I Dogger

Interface 1 Deposit

Interface 2 Deposit

Interface 3 Deposit

Interface 4 Deposit
Interface 5 Deposit
Interface & Deposit
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Geomodelling directly via Python

__author__ = 'cvi'
import ifm
from ifm import Enum

SMH3d = r'..\..\smh3d\09_00_openpit.smh3d'

print('FEFLOW Version: ', ifm.getKernelVersion())

doc = ifm.loadDocument(SMH3d)
doc.enableAdvancedFeatures(True)

smh = doc.getSuperMesh3D()

tool = smh.getProcessingTool(Enum.SMH_TOOL_GEODE)
tool.setOptions({'GeodeDumpDebugFormat' : 'NODUMP', 'GeodeSolutionsLog' : True}l)
version = tool.getVersion()

print("Geode processing tool version: " + version)

smh.processSupermesh(tool, Enum.SMH_GEODEOP_RESET_TOPOLOGY)

Scripting Tools Window Help

<3 ClosedLoop 5 =R =R

& Edit Seript.. 1 doc = ifm.loadDocument (FEM IN)
2 ne sel = doc.getNumberofSelections (Enum.SEL ELEMS)
[ Execute Python Comman d... 3| # Ereate materials -
P Run Fs a4 lookupTah.)le = doc.getLookupTable ()
5 for sel in range(0,ne_sel):
Geto Line... Ctrl+G 6 selName = doc.getSelectionName (Enum.SEL _ELEMS, sel)
;? Find... Ctrl+F 7 lookupTable.addMaterial (selName)
;j) Replace... Cirl+H 8 matID = lookupTable.findMaterial (selName)
. . g doc.lookupSetPropertyDoubleValue (matID, Enum.P_ COND
10
A Settings 11 matNum = doc.lookupGetNumberofMaterials ()
12 print ("Number of materials: ", matNum)
Encrypt Script

© DHI

Build the entire conceptual
model using Python.

Run multiple Geometric Tools
to improve/correct external
datasets.

Build entire geological model
using Python.
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Take the most out of the functionality

Supermesh Geometry
- Material -

Bl Serravalliense

B Burdigaliense

B Aquitaniense

I Oligoceno

Bl Eoceno

MU pperCretaceous
Albiensian

DA
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What about Uncertainty?

D)

FEFLOW




Moving forward: Build not just one, but hundred models

Material regions
- Patches -

Mserravalliense

[ Burdigaliense

Ml Aguitaniense

M Oligoceno

Ml Eoceno

MU pperCretaceous
[ Albiensian

WS e

FEFLOW (R)
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Concluding remarks

Meshing

.= Model conceptualization
and geological modelling

Layered Meshes
(with/wihtout
pinch-outs)

Tetrahedral
Meshes

© DHI




Live Demonstration
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Get in touch:

Thank you for your attention!

Dr. Carlos Rivera (cvi@dhigroup.com)
Business Owner & Product Specialist - FEFLOW
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