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iFLUX – Why Groundwater?

Groundwater is a precious natural 
resource, and its worth protecting

Only 0,65% of earth’s water is freshwater.
Groundwater makes up 99% of Earth’s liquid 

fresh water



1. Over extraction
2. Climate change
3. Pollution

The challenge with groundwater

Understanding the dynamics is crucial to 
manage the boundaries of our water system



Founded in 2017 as a spinoff of VITO and the
University of Antwerp

Deliver insights for data-driven groundwater 
management

Patented groundwater flux sensing and 
sampling technologies

Trusted Customers Trusted Partners

Design and operate innovative groundwater 
monitoring networks

Accurate & action-driven 
insights

Reliable (real-time) data 
flows



The iFLUX solutions

iFLUX Sensing Solutions iFLUX Samplers

Monitoring networks for real-time insights into 

groundwater dynamics 

Measuring contamination dynamics for more 

effective remediation

Insights for evidence-based groundwater management

Measure FLUX, understand dynamics
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Mass flux concept

ITRC (Interstate Technology & Regulatory Council). Use and Measurement of Mass Flux and Mass 
Discharge Washington, D.C.: Interstate Technology & Regulatory Council, Mass Flux Team  
www.itrcweb.org. Published for the web by the Interstate Technology & Regulatory Council, June 2021

= Concentration (t)
x Darcy velocity

= Ct x q

0



iFLUX sampler: easy in use and reliable 

Development well

Modular sampler adaptable to size of the well (1”-
6”) and (multi)level

Optimal results: Correction flow field distortion

Verreydt et al._2014_Groundwater flow field distortion by monitoring wells and
passive flux meters
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Well Height [WH>0]

Reference

Straight well joints to
avoid obstructions
during installation

Annular Space [A]

Well INside
Diameter [WID]

Well OUTside
Diameter [WOD]



Adsorption

Contamination & Remediation

iFLUX samplers

Elution



Analytical 
packages & 
individual 
compounds



How to build 
your 
monitoring plan
Where to measure what & 
when



Monitoring plan : objectives

• Determine mass discharge & 
exposure risk

• Preferential pathways

• Understand dynamics

• Design, follow up  & adjust
remedial actions



Monitoring plan
Objectives en detail of campaign
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Determine 
source 
zones and 
preferential 
pathways

Quantify mass discharge



Site specific information
Infrastructure & activities

- Dyke

water flux
mass flux



Hydrogeology
External influence



CASE - dynamic hydrogeology
CONTAMINATED INDUSTRIAL SITE NEAR URBAN CANAL

8-10 m bgl



FLUX MEASUREMENTS BEFORE DREDGING
SHALLOW GROUNDWATER 

(3-6 m bgl)

8-10 m bgl



DREDGING

8-10 m bgl



FLUX MEASUREMENTS AFTER DREDGING
EXCHANGE GROUNDWATER & SURFACE WATER

8-10 m bgl

SAME CONCENTRATION
INCREASED FLUX!



Results horizontal flux samplers
Increased flux after dredging

before after
MJ0



1. Preferential 
pathways

Are there preferential 
pathways?

If so, where are they 
located?

2. Contaminant mass

How much contamination 
is migrating? Is this a 
relevant mass to be 

considered a migration 
risk?

3. Migration rate

How fast is groundwater or 
contaminant migrating? 
Will this be impacted by 

other effects?

4. Optimized Mitigation

What can be mitigation 
measures (attenuation, 

NBS, ..) If remedial actions 
are required, how can they 
be optimized and become 

highly effective?

5. Proof and 
quantification of 
biodegradation

Is biological degradation 
occurring. What is 
degradation rate?  

When to Apply Mass Flux Measurements?
Solutions – answering some basic questions
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Real-time groundwater 
sensor networks

Horizontal
sensor probe

Vertical
sensor probe

Real-time data

Meteo station

Quality or level 
sensor



iFLUX’s unique sensor: 
real-time groundwater velocity speed & direction

0 50 100

mm

Microfluid flow chip





Sensing Solutions - Usage Case (video)



david.alden@tersusenv.com

www.tersusenv.com

marjan@iflux.be

www.iFLUX.be


