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EXPERIENCES WITH MOBILE UNITS FOR LIQUID RAW MANAGEMENT IN SLOVAK AND 
CZECH NUCLEAR POWER PLANTS 

Tibor Rapant, Peter Tatranský, Marek Vaško, Radovan Hlavačka 

 (Amec Foster Wheeler Nuclear Slovakia) 

Text describes the experience from multiple projects of retrieval, pre-treatment and final treatment of liquid 
radioactive waste in Slovak and Czech NPPs during last 20 years. The purpose of these projects was to retrieve 
RAW (sludge, used resins, crystalline sediments, other types of liquid RAW) from operational tanks or 
technological systems, its pre-treatment and its solidification into 200 l or 60 l drums. Slovak and Czech NPPs 
are WWER 440 type (except Bohunice A1 NPP) where operational liquid RAW should be stored in large 
capacity tanks during the whole operational period. Volume of tanks placed in auxiliary buildings is from 460 to 
550 m3, usually they are situated in rooms with limited access and minimal handling space. The liquid RAW 
management process can be divided to three essential processes: 

• Retrieval of RAW from tanks/systems and RAW characterization 
• Pre-treatment and dosing of RAW to drums 
• Solidification of RAW in drums 

Complexity of RAW retrieval process depends on the physical characteristics of RAW (sludge, used resins, 
crystalline sediments) and activity of RAW influencing radiological conditions in vicinity of tank. This stage of 
RAW management process requires usage of different specialized remotely controlled pumping systems in 
combination with remotely controlled vehicles assembled by special tools (suction nozzles, rotary cutters). The 
important part of this stage is physical and radiological characterization of RAW as it influences next steps of 
RAW processing. 

Pre-treatment consists usually from separation of RAW (sludge and spent resins) from water and water reusing 
for further RAW retrieval or evaporation (RAW minimization) and dosage of pre-treated RAW into drums. 

The final stage of RAW management process is solidification of pre-treated RAW filled in drums in SIAL® 
matrix. The specialized mobile equipment for mixing of RAW with SIAL® matrix components is used. This stage 
includes also transporting drums to buffer storage space to achieve required parameters of the final product. 

The main challenges of the liquid RAW management projects were: 

• Difficult RAW retrieval process - due to facts that lot of waste was in crystallized form on all inner 
surfaces of tanks, long-term sedimentation of sludge formed firm and thick mass at bottom of tanks, 
difficult accessibility of tanks and manoeuvrability with RAW retrieval equipment. 

• High dose rates in tanks and their vicinity and contamination spread possibility – thus semi-remote 
and remote controlled equipment had to be deployed. 

• Variable compound of sludge and spent resins and other physical and radiological parameters – need 
of dynamic approach within RAW fixing into SIAL® matrix according to ratio of dry matter and other 
parameters in processed RAW. 

• Time demandingness – due to the total volume of retrieved and treated waste and requested 
deadlines. 

AMEC Foster Wheeler Nuclear Slovakia provides all activities within liquid RAW management projects by its 
own staff including management, design, construction and deployment of equipment, engineering support, as 
well as all RAW retrieval and solidification activities. Equipment used for all stages of RAW management 
process is mobile, modifiable for different conditions (available space, dimensions of tanks, parameters of 
RAW) and easy to decontaminate. It can be reused within different projects that leads to significant 
minimization of secondary RAW. 

 

TECHNOLOGY DEVELOPMENTS FOR THE IDENTIFICATION, MAPPING, CHARACTERISATION 
AND SEGREGATION OF RADIOACTIVE CONTAMINATION 

R Smith,  H Beddow, I Adsley, I Pearman, A Sweeney, W. Smith, M. Blythe, and M Davies  

(Nuvia Limited) 

The history of activities in the UK dealing with radioactive materials has led to many sites being contaminated 
by various radioactive isotopes. These come from a number of industries and educational activities such as 
nuclear power development, luminising works, research facilities and the oil and gas industry.  These isotopes 
include radium, lead, polonium, thorium, uranium and trans-uranic elements. To remediate these sites it is 
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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.  


