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essential that the isotopes are identified and quantified to enable the appropriate strategy to be developed and 
the most cost-efficient decontamination or sorting processes to be implemented.  

Nuvia has developed and implemented a suite of technologies to map the location of and to recover and 
process radioactive materials during remedial operations.  These have been developed over a number of years 
to meet the requirements for both an effective remediation operation and to comply with the relevant 
regulatory requirements.  

The Groundhog system was developed to allow rapid large area contamination identification and mapping and 
has been implemented in a wide range of situations and application methods, such as manual scanning and 
the use of dedicated vehicles. While the system has proven its value in activities such beach monitoring and 
industrial land redevelopment there has been an increasing demand for better on-site characterisation and 
segregation of waste streams from both an environmental and economic perspective. To meet these needs 
Nuvia has designed and utilised some novel technologies such as the GEM (Gamma Excavation Monitor) for 
bulk monitoring methods and the HIRAM (High Resolution Assay Monitor) for radionuclide characterisation and 
the Conveyor Active Particle System for material segregation. 

This paper will describe these developments and give examples of their deployment in a diverse range of 
situations. 

 

MONITORING OF ARCHED SCHED GROUND LAYER 

Martin Listjak, Alojz Slaninka, Lubos Rau, Pavol Pajersky (VUJE, a.s.) 

Marcela Tomasovicova  (JAVYS, a.s.) 

Arched Shed was a part of controlled area of NPP A1 site in Jaslovske Bohunice (Slovakia). It had been used 
for temporary storage of loose radioactive waste (RAW) which has been characterized within the BIDSF project 
C13 ,,Characterisation of Loose Radioactive Waste”. Stored RAW has been treated and sorted within the 
project ,,Realization of the 2nd stage of Decommissioning Project of NPP A1”. Area of Arched Shed represents 
approximately 270 m2 (45 m x 6 m). Ground layer of the AS consists mostly of soil with solid elements (stones 
and gravel). The aim of monitoring was to remove the contaminated soil up to 1 m below ground level.  

Requirement for detail monitoring of the Arched Shed ground layer resulted from conclusions of the BIDSF 
project C13 which has proved that massic activity 137Cs of soil was up to few thousands Bq.kg-1 in underground 
layer. Dominant easy to measure radionuclide in the soil is 137Cs which has been used as a key radionuclide for 
methodology of in-situ soil monitoring. 

Following methods has been applied during characterization: dose rate survey, sampling from defined ground 
layer followed by laboratory gamma spectrometry analysis by the accredited testing laboratory of radiation 
dosimetry VUJE (S-219) and in-situ scintillation gamma spectrometry by 1.5“x1.5“ LaBr detector. 

The dose rate survey has been carried out in the near surroundings of Arched Shed prior ground layer 
monitoring. The measurement has been carried out in regular 1 x 1 m2 grid up to 3 meters distance from 
Arched Shed. The survey has shown dose rates values in range from 0.2 up to 10 µSv/h in the Arched Shed 
surroundings. The main source of ionizing radiation was nearby building 44/10 (Storage of liguid radwaste). To 
avoid the interference of the external radiation to in-situ gamma spectrometry the detector was placed into 4 
cm thick lead shielding. In addition of the dose rate survey the in-situ gamma spectrometry measurements as 
well as ground layer sampling have been performed along both sides of Arched Shed in 10 m step. Sampling to 
50 cm depth followed by analysis by 25 cm layers proved that 137Cs massic activity on level orderly thousands 
Bq/kg in surface layer 0 – 25 cm and by one order of magnitude lower values in underground layer 25 – 50 
cm. The results of in-situ measurements have been in good agreement with results of surface ground layer 
sampling. On the basis of preliminary survey results also Arched Shed surroundings was included into 
remediation process. In overall, area of 540 m2 (45 m x 12 m) has been systematically monitored. 

In-situ scintillation gamma spectrometry was the primary method applied for characterization monitoring of the 
ground layer of Arched Shed. The measurements have been carried out in regular rectangular grid 1 x 1 
m2.with detector positioned perpendicularly to ground surface in height 10 cm. Minimum detectable activity of 
137Cs was at level of 100 Bq.kg-1 for counting time 300 seconds. By this method the surface layer of 20 – 30 cm 
is efficiently monitored which represents approximately 300 kg of soil in one measurement.  

Samples were taken from random places with 10% coverage (1 sampling point per 1 in-situ measurement) as 
well as from places of elevated activity determined by in-situ gamma spectrometry. Samples were taken also 
from places determined as non-contaminated by in-situ gamma spectrometry for exclusion of contamination 
also in underground.  
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If the contamination by 137Cs above clearance level (300 Bq.kg-1) was identified then next layer of 30-50 cm on 
the respective area was excavated and monitoring was repeated. This procedure was repeated until whole 
contamination has been removed or until 1m depth below ground level surface had been reached.  

Massic activity of the remaining soil (not excavated) comply the criteria for free release into the environment 
(Government Regulation of Slovak Republic 345/2006 Coll.). Area was filled up by non-contaminated soil up to 
the ground level of surroundings. Afterward the area was covered with geotextile and concrete panels and 
nowadays it is ready for further usage within the NPP A1 decommissioning project as a place for treatment, 
conditioning and disposal of contaminated soil and concrete. 

 

MANAGING THE CIGÉO DESIGN: A CHALLENGE AND AN OPPORTUNITY 

Roberto Muscetti  

(INGEROP) 

INGEROP is working since years on the French Deep Geological Repository’s design for Andra, carrying out 
since 2012 the preliminary design, the global project management and the technical integration for the 
engineering of the Cigéo project (in a 50-50 consortium with the French company TECHNIP).  The article 
presents some particular organizational aspects that turned out to be more challenging than foreseen in the 
course of our activities. Starting from the presentation of real examples, some lessons learned are derived as 
well as practices of interest in solving analogue issues in similar projects, with focus on its application to the 
management of engineering phase of geological repositories and other ’megaprojects’ in different countries. 

 

Session: Managerial Aspects of Decommissioning 

 

SAFETY CULTURE, THE NEW FRONTIER OF DECOMMISSIONING  

Michele Laraia  

 (Laraia Consultants) 

As a science, international decommissioning has been through three consecutive (partly overlapping) phases. 
Initially, until around the year 2000, technological aspects were prevailing. Active R&D programmes were in full 
swing in the European Commission, in Japan (the JPDR project) and by the US Department of Energy. These 
developments were supported by IAEA practical guidance. The USDOE introductory speech at the Knoxville 
conference in 2000 marked the end of this phase: as stated by DOE, that conference had to be the last given 
to DOE-sponsored decommissioning R&D. 

With the growing experience in large commercial decommissioning projects, it became clear that, while 
technology was generally available, organization and management were more serious challenges to safe and 
cost-effective decommissioning. These aspects are much more difficult to improve on and “digest” than 
technology, in that they stem to a large extent from traditions; and funding and political constraints. The IAEA 
has extensively worked on organization and management of decommissioning and it is still active in those 
areas. 

A few years ago it became growingly evident that not everything in decommissioning can be reduced to 
technical or organizational procedures, although the latter remain of overwhelming importance. There is a 
somehow “hidden” (or “tacit”) side, which has to do with motivation, behaviours, mind-sets, in other words: 
“culture” (“safety culture” being a sub-set of “organizational culture”). It goes without saying that “cultural” 
aspects are more difficult to identify, measure, evaluate and control than other aspects of decommissioning. 
Various approaches to cultural metrics have been adopted, but a feeling remains that the essence of the 
problem may still be missing unless a real integrated approach is taken. 

Decommissioning as a whole is particularly prone to the impacts to a cultural “deficit”. In this regard it is 
different from other well codified and well regulated stages of a facility’s lifecycle such as construction or 
operation. This difference is due to the intrinsic variability and the needed flexibility of the decommissioning 
project, which inevitably leaves a lot of room for unknowns, surprises and impromptu decisions in situations, 
which cannot be pre-determined accurately. The multi-disciplinary nature of decommissioning (combining: 
radiological and industrial protection, radioactive and toxic waste management; civil, mechanical, chemical and 


