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Various devices & methods

4th NERIS Workshop, Dublin 2018 2



Site 1 - Sumava (Chernobyl fallout)
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Site 2 - Nejdek (former uranium ore processing facility)
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The nuclear power plant accidents associated with the release of into the have the need for to handle such situations. In the
Czech Republic the plans for solutions of the impacts of radiation accident are developed, putting emphasis on activities in an early phase of accident. The detailed procedures are
devaloped for adoption of the protective measures for this period.

As the Chernoby! and Fukushima accidents have shown, a rehabilitation of affected area should begin immediately after an early phase so that the evacuated population could return to
their homes as soon as possible and start living ngain according to their habits. An essential part of this is a rapid monitoring of affected area in order to identify areas where remedial
actions are needed.Within testing of areas and searching for hot spots, a number of measuremmls have been carried out over the past few

yoars. The measurement took place in the areas with higher fallout after Chernoby! accident or in the areas with i of natural radionuclides. The poster
presents the measurement results. There are also documented and evaluated the of individual (aeri , in situ sampling and
subsequent measurements in the field and the laboratory). During measuring the new devices and their usability for radiation mmguncms were also tested.

Monitoring procedure after cloud passing:

1) airborne monitoring of (expected) affectad area, seloct of an
2) carborne monitoring

3) walking survey

4)in situ spactromatry,

L 5) 5ol sampling

with the need of ground specification

Davices and parametars

airborme measurements ~ IRIS (Integrated Radiation Information System) ~ NaTl) detector (16 I ). GPS, Altimater « helicopter (Czech
Army); height above ground 100m, speed 100 kmih, spacing 100m, acquisition time 1

ground measurement of ystom Mob-Dose (car), Ratemeter RT 30 (walk)

ground measurement of surface activity — HPGe detector (25%). DigiDART (ORTEC both) + HPGe detector Falcon (Canberra)

Results Site 2 - Nejdek:

- northwest of the Czech Repubi area affected by Uranium ore Processing

-tha plant was demolished, area covered with soil and afforested

- area with increased contamination of about 0.2 km

- detacted during aerlal monitoring, then carbore monitaring (whare possibie) and aftarwards
by walking two areas with a significantly increased dose rate were found

Results St
~area with higher fallout lollawlnq the Cnmabyl accident

Sumava:

- hilly area with renalios ettoments. pummm- of forest
- doserate up to 200nGy/h; surface activity of "7'Cs up to 50 kBgim®

== Airborne monitoring

JPOINE™ increase on the
way (max 4 microGyh, 1m

above ground)
Surface activity of "Cs. The comparison of surface acllvlly of 'Cs The comparison of the monitoring speed for different methods
- in situ spectrometry and soil measurements for different types of m:
- 10 sedected locstions (1996 and 2016; black stars in map) " - " & Area Time of Monitoring
- s0ll samples were collected on a layers. Locailty | Type of montodng | sy | monitoring (| speed fmem)
{thickness 0-8, $:20 and 20-30 cm in 1996 » | 1
and 0-5, 5-10, 10-15, 15-20 and 20 -25 cm; in 2016, @ Aifborme (200m sgecny) | 100 ) | 17
" arborne 0r 2 B0
She 1 [wak 06 15 0.04
{Sumava) 1
in situ 0,003 03 | o0t
Samples 0,001 1 | 0.001
a Airbome (1com ssoonz)| 100 12 8
u I J Carbarne 07 2 0,35
Sito 2 : T %
o (Nejdex) VoK [ 2 | o
* - oo i . in situ 0,003 03 | 0,01
1% w Samoles 0001 1 0.001
Conclusion:
Airborne monitoring Carborne monitoring Walking surveys In situ spektrometry, soil sampling
- speed, Wlbl' of finding hotspots, - accurate detection of hotspots, - detailed monitoring;
- monitoring of hard accessible area, « slower - possible monitoring of less accesible area - possible mottoring of less accesible area,
~there is no risk of of Id be done only on roads - time and personally demanding, - time and personally demanding,
- Hass accurats, - the risk of contamination of equipment - the risk of exposure and contamination - tha risk of exposure and contamination
5 bality to mc. hotspots => reduce line spacing 9 g person and equipment
> reduce tims
- demanding cwwm-m and service
Itis obvious, that In case of a accident, it Is to use all available monitoring methods in order to provide the needful promptness or accuracy. For the first phase
after the cloud passage, it is best to use airborne i or doserate The results can be used to identify areas, where actions for protection of the
population have to be implemented. Mow-m it has to be taken into account that these measurements can be influenced by many factors (terrain ruggedness, contamination
and low resoluti spacing), so it is best to verify the results with (ground-based carborne measurements or walking monitoring).

-arborne measurements are also rolatively fast, but they are limited to roads and negotiable ways. It does not matter at that moment, because they include measuring in living
environments or agricultural areas, where are enough roads.

Further measurements o be nsm’md to smal’ areas — so called “point measurements” — i. e. spectrometric in situ or doserate measurements or the soil sampling and their
verify all previous ones (they are much more accurate, but restricted to a small area, while the previous measurements
includo a larger area). rrny are pamculiﬂy suitod to tracing and accurately evaluating of hot spots.

The poster y
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