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Methods of research

• Traditional research

• Innovative methods

• X-Ray fluorescence

• Gamma Spectrometer

• Subbotom Profiler

• Example XRF and conclusion



Traditional

Sampling via grid

• Locations of sampling on a grid

• Analysis of single samples or combined 

samples

• Accepted Regulatory Framework



Traditional

Analysis

• Single samples

• Determine quality on specific location

• Combined samples

• Determine average quality of material 

to be dredged



Innovative

X-Ray fluorescence

• Fast and accurate measurements

• Levels of heavy metals immediately 
visible

• Small device for use in the field

• Less analysis <=> more information 

• Lower costs <=> better view

• Training and checks due to working with
a radiation source

• Results not yet accredited



Innovative

Gamma Spectrometer

• Passive technique

• Information on texture

sensor sensor

´clean` soil/sand contaminated/clay



Innovative

Subbotom Profiler

• Use of acoustic waves

• Create a Digital Terrain model

• Locate cables

Drilling hole



Example GSM

Gamma Spectrometer

1. mapping area

2. Samples and analysis

3. Combine the maps



Example XRF “Vecht”

Remediation of river “Vecht”

• Traditional sampling for quality

• Creating Digital Terrain model

• Top: multibeam echosounder

• Bottom: subbotom profiler

• 2,500,000 m³ contaminated
sediment to be dredged

• Pollutants:

• Zinc, lead, arsenic and mercury

• PAH

• Use of XRF to determine the boundery



Example XRF “Vecht”

Results XRF compared to Laboratorium analysis

• 2400 XRF-measurements are compared

to 332 lab-analysis 

• In 92 % of the cases the classification

corresponds

Added value XRF to the project

• 15% less sediment dredged



Smart Sediment research
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