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Soil and sediment related research for terrestrial agri-
environmental assessments requires accurate depth 
incremental sampling to perform detailed analysis of 
physical, geochemical and biological properties of soil 
and exposed sediment profiles. Existing equipment does 
not allow collecting soil/sediment increments at 
millimetre resolution. 

The Fine Increment Soil Collector (FISC), developed by 
the SWMCN Laboratory, allows much greater precision 
in incremental soil/sediment sampling. It facilitates the 
easy recovery of collected material by using a simple 
screw-thread extraction system (see Figure 1). The FISC 
has been designed specifically to enable standardized 
scientific investigation of shallow soil/sediment samples. 
In particular, applications have been developed in two 
IAEA Coordinated Research Projects (CRPs): CRP 
D1.20.11 on “Integrated Isotopic Approaches for an 
Area-wide Precision Conservation to Control the Impacts 
of Agricultural Practices on Land Degradation and Soil 
Erosion” and CRP D1.50.15 on “Response to Nuclear 
Emergencies Affecting Food and Agriculture.”  

The FISC can improve determination of the depth 
distributions of fallout radionuclides [FRNs] (i.e. 7Be, 
137Cs, 210Pbex, 239+240Pu), which are frequently used for soil 
erosion and sediment transport studies and/or sediment 
fingerprinting (see Mabit et al., 2014). This device also 
offers great potential for the investigation of radioisotope 
depth distributions associated with recent fallout events 
such as that associated with nuclear emergencies. 
Furthermore, prior to remediation activities–such as 
topsoil removal–in contaminated soils and sediments (e.g. 
by heavy metals, pesticides or nuclear power plant 
accident releases), basic environmental assessment often 
requires the determination of the extent and the depth 
penetration of the different contaminants. This precision 
can be provided by using the FISC. 

According to Mabit et al (2014), in comparison with 
existing sampling tools, the FISC has the following 
advantages and benefits: (i) it permits sampling of 
soil/sediment samples at the top of the profile, (ii) it is 
easy to adjust to allow for the collection of soil/sediment 
at mm resolution, (iii) it is simple to operate by one 

person, (iv) incremental samples can be collected in the 
field or at the laboratory, (v) it permits precise evaluation 
of bulk density at millimetre vertical resolution, and 
(vi) sample size can be tailored to analytical 
requirements. Moreover, the FISC is easy to transport and 
can be easily hand-carried in the field. It involves 
minimum disruption in the field and it can be constructed 
at very low cost by a mechanical workshop. Its 
maintenance is minimal and it can be stored in a limited 
space. 

The FISC has recently been disseminated through a peer-
reviewed paper in the March 2014 issue of the Journal of 
Soils and Sediments, (see the full reference below) and a 
presentation at the European Geosciences Union–General 
Assembly, which was held in Vienna, Austria, from 27 
April to 2 May 2014. 

Only one month after officially advertising the FISC, 
several institutions from Member States have already 
expressed their interest in using/acquiring this innovative 
sampling device to perform various investigations. These 
include for example: (i) the Center for Research in 
Isotopes, and Environmental Dynamics, University of 
Tsukuba, Japan, (ii) the Radiation Safety Department of 
the Federal Authority for Nuclear Regulation (FANR), 
Abu Dhabi, United Arab Emirates, (iii) Agroscope, 
Institute for Sustainability Sciences, Zurich, Switzerland, 
and (iv) the Institute of Mountain Hazards and 
Environment, Chinese Academy of Sciences, Chengdu, 
China. 

We are pleased to inform our Soils Newsletter readers 
that the detailed design and construction plans of the 
FISC are freely available upon request to the Technical 
Officer in charge i.e. Mr Lionel Mabit (email: 
L.Mabit@iaea.org).  
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The objective of this research is to compare in-situ 137Cs 
measurements using an on-site lanthanum bromide (LaBr3 
(Ce)) scintillation detector with those from a conventional 
laboratory-based HPGe detector to assess soil erosion. 
We aimed to establish (i) the strength of the relationship 
between in-situ and laboratory based measurements, and 
(ii) to develop improved tools for landscape-based soil 
erosion assessments in our continuing research, reported 
in the January 2013 Soils Newsletter. 

In our pilot study, using stratified soil sampling, five soil 
cores (to a depth of 1m with 5 cm increments) were 
collected from the experimental research station of the 
Austrian Agency for Health and Food Safety (AGES) 
located in Grabenegg, Austria. Three soil cores were 
sampled in the study site (F1, F2 and F3, with F1 being 

situated at the top of the field slope, followed by F2 and 
F3 further down, Figure 1). Two soil cores (REF1 and 
REF2) were collected from two different reference sites 
(REF1 situated in an undisturbed orchard field and REF2 
in an undisturbed pasture; Figure 1). After pre-treatment, 
the soil samples were analysed in the SWMCN 
Laboratory using the HPGe coaxial detector. 

The gamma measurements performed in the Laboratory 
confirmed the undisturbed status of the two reference 
sites (i.e. exponential decrease in 137Cs content with 
depth). The 137Cs areal activity of soil cores collected 
from F1, F2, F3 were established at 2134±465 Bq m-2, 
1835±356 Bq m-2 and 2553±340 Bq m-2, respectively, and 
the reference sites at 3221±444 Bq m-2 and 3946±527 Bq 
m-2 for REF1 and REF2, respectively. These results 

Fig.1. Design of the FISC [A] and examples of three different FISC sizes [B] (i.e. diameters of 13, 20 and 35 cm) 
used at the SWMCN Laboratory (Adapted from Mabit et al., 2014)

(a) Teflon cover; (b) Soil/sediment
collector ring; (c) Stainless steel
cylinder; (d) Graduated scale; (e) Screw
thread system
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