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The history of radon started on the border between the
current Czech Republic and Germany:
The first reference to negative health effects of radon
appeared in the 16th century: Paracelsus (1493 –
1514) described a specific “miners disease” that
occurred in silver mines in Jachymov
(Joachimstahl) and Schneeberg. The symptoms
and the development of the disease differed from
those of tuberculosis.

But as late as in 1952, W.F.
Bale (USA) discovered
the reason: inhalation of
short-term radon decay
products.

In the 40´s and 50´s of the last century:
First measurements soil-gas radon concentration in
the Czech Republic (part of former Czechoslovakia).
The goal: prospecting of uranium ore.
Uranium prospecting based on the detection of
radon gaseous halos, which originate around U
mineralization.
Made by the team of Milan Matolín, later professor of
Charles University, Prague
Detailed radon prospecting was applied over 25 % of
the area of the country with profile separation 50 –
250 m and station separation 5 m along the profile.
A 3 person team measured 300 – (400) stations per
day.

Different methods
Example

Fibre electrometer
Compensation
Microscope
chamber
Ionization
chamber 0.5 litre
Soil gas filter

Batteries

Hand pump

Product of the USSR,
used in the 50´s.
Ionization current was indicated
by the motion speed of a fibre
across the electrometer scale.
The fibre was observed by
means of a microscope.

EMANOMETER SG-11

Milan Matolín, Charles University, Prague

In the 80´s of the last century:
Houses with elevated indoor radon levels were
discovered in the Czech Republic.
Sources:
-building materials with higher content of radium
(START houses);
-radon penetrating into the house from foundation
soils.
In the beginning of the 90´s:
The need to develop a methodology for the
evaluation of foundation soils in terms of radon risk.
Different methods were tested.

Example

Alpha cards: Measurement of alpha activity of
radon progeny deposited on the surface of a
collector
(A - soil dril; B - adsorption film; C - chamber for the location of
the adsorption film; D - sealing of the hole using clay; E detection probe; F - control panel of the measuring device)

In 1990:
RADON v.o.s. was established as the first private
Czech firm dealing with radon measurements.
First goal: To develop simple and low-cost methods,
which would enable to obtain reproducible results,
independent (almost independent) on changes of
geological and meteorological parameters.
-Soil-gas sampling
-Radon concentration measurement
-Determination of soil permeability

Soil-gas sampling
Research of available literature – mainly from U.S.A.
a large spectrum of
methods that are available
for collection of soil-gas
samples have been
described, starting from
complicated systems such
as packer-probe used by
TANNER (1988)

TANNER, A. B. (1988): A Tentative
protocol for measurement of radon
availability from the ground, Radiation
Protection Dosimetry, Vol. 24, No. 1/4,
pp. 79-83.

or a small-diameter probe used by REIMER (1990)

REIMER, G. M. (1990): Reconnaissance
techniques for determining soil-gas radon
concentrations: An example from Prince
Georges County, Maryland, Geophysical
Research Letters, Vol. 17, No. 6, pp.
809-812.

Soil-gas sampling
First field test

Bottle of Champagne

Soil-gas sampling
The end result of continuous simplification

(a)
(b)

(c)

(a) Inserting the sharpened tip into the lower end of the probe
(b) The sharp tip is moved a few centimetres lower - this action creates a
cavity at the lower end of the probe
(c) Soil-gas sample collection using a syringe

Radon concentration
measurement
Glass-type Lucas cells – own
production
New York, U.S.A.,
1995
verification of Lucas
cells in the
Environmental
Measurements
Laboratory

Determination of soil permeability
RADON-JOK device
(= a portable equipment for in situ
measurements of gas permeability of soils)
Principle: air withdrawal by means of negative
pressure

Development of international contacts
Example A: International intercomparison measurements
Badgastein, Austria, 1991
CLIFF, K. D. – HOLUB, R. F. – KNUTSON, E. O. – LETTNER, H. – SOLOMON, S. B. (1994):
International intercomparison of measurements of radon and radon decay products, Badgastein,
Austria, September, 29 - 30, 1991, published by National Radiological Protection Board, Chilton,
Didcot, Oxon.

New York, U.S.A., 1995
HUTTER, A. R. – KNUTSON, E. O. (1998): An International intercomparison of soil gas radon and
radon exhalation measurements, Health Physics, Vol. 74, pp. 108-114.

Prague, Czech Republic, 1996
NEZNAL, M. – NEZNAL, M. – SMARDA, J. (1997): Intercomparison measurement of soil-gas radon
concentration, Radiation Protection Dosimetry, Vol. 72, pp. 139-144.

Buk (near Pribram), Czech Republic, 2002
NEZNAL, M. – NEZNAL, M. (2004): International intercomparison measurement of soil-gas radon
concentration, of radon exhalation rate from building materials and of radon exhalation rate from
the ground, in Radon investigations in the Czech Republic, edited by I. Barnet, M. Neznal and P.
Pacherova (Czech Geological Survey and RADON v.o.s, Prague), Vol. 10, pp. 12-22.

Pribram (Buk, Cetyne, Bohostice), Czech Republic, 2010
MATOLÍN, M. – NEZNAL, M. – NEZNAL, M. (2012): International intercomparison measurement of
soil-gas radon concentration (RIM 2010), of radon exhalation rate from building materials and of
radon exhalation rate from the ground, 11th International Workshop on the Geological Aspects of
Radon Risk Mapping (proceedings), edited by I. Barnet, M. Neznal and P. Pacherova (Czech
Geological Survey and RADON v.o.s, Prague), pp. 166-173.

Sealices el Chico, Spain, 2011
GUTIÉRREZ-VILLANUEVA, J. L. et al. (2012): International intercomparison exercise on natural
radiation measurements under field conditions, Saelices el Chico (Spain), May 2011, published by
PUbliCan Editiones de la Universidad de Cantabria, Santander

Pribram (Buk, Bohostice), Czech Republic, 2012
Brazil 2014; Serbia 2014; Czech Republic 2014

Development of international contacts
Example B: Cooperation on the preparation of the ISO Standard
Measurement of radioactivity in the environment - Air: radon222 - Part 11: Test method for soil gas with sampling at depth
Topic leaders: Roselyne Améon (France), Martin Neznal (Czech Republic)

Goal: To prepare the standard suitable for a wide range of
applications.
Applications dealing with radon risk management - drawing up of radon
potential maps, defining radon-prone areas, characterisation of radon potential of
building sites, characterisation of soil contaminated with radium-226, defining
mitigation techniques to be applied in a building, verification of applied mitigation
techniques, etc.
Phenomenological observation - understanding radon transport mechanisms in
the soil and from the soil into the building, identification and analysis of radon
entry parameters, earthquake prediction, etc.

Development of international contacts
Example C:

12th INTERNATIONAL WORKSHOP GARRM
(on the GEOLOGICAL ASPECTS OF RADON RISK MAPPING)
September 16th – 18th (19th), 2014
Prague, Czech Republic

+ RIM – Radon Intercomparison
Measurements at Radon Reference Sites
September 15th, 2014
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