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AISTRACT 

The iateniatioaal Worfcsbop organized by the Health IlivsksDepartineat of the Central Research Iastitote 
for Physic* and by the Radiation Protection Departraeat of the Pab Nuclear Pownllaiit was préseled btlw 
paper. Ine ahne of the Workshop were the introdnction of tte niobik laboratories aiid tlie deaaonstration of the 
apphcd methods for aMnkoring eawiroamental radiation m acddeatal skiiaticni The in^ 
meats showed that the rendu given by the different p«tkáp îngl»bor»toric« (9 mjkutíom from the middle and 
east European region) agreed very wefl witbia an acceptable error margin. The demonstration, mraiunn»nti 

i were way useful for the participant: ami this conld be a good basis for further developments and 

А. Аадрпшя, И. Немет, П. Змиборя, Й. Урбак Отчет о встрече передвижных 
лабораторий измеряющие излучение окружающей среди. KFKJ-1991-41/K 

АННОТАЦИЯ 

Стати описывает итоги международной встречи, организованной Отделом 
радиационной безопасности при Центральном институте физических исследований и 
Отделом радиационной безопасности Пакшской атомной электростанции. Целью 
встречи являлось представление построенных в Средней-Европе передвижных 
лабораторий для определения последствий ядерных аварий, и демонстрация 
применяемых методов. 

Сравнение результатов поверогных измерений проведенных персоналом участ
вующих девяти лабораторий показывали хорошее согласие полученных данных. 
Провенная работа и полученныйе участниками опыт считались очень полезными и это 
дает хорошее основание для совместной работы участвующих институтов. 

АваДО A« №a»ttbl.,Ze*b^ P., UituaJ.: Beszarnod 
találkozójáról. KFKM991-41/K 

KIVONAT 

A dkk a Központi Fizikai Kutató Intézet Sugárvédelmi Főosztálya és a Paksi Atomerőmű Vállalat 
Sugárvédelmi Osztálya ákal szervezett nemzetközi találkozót ismerteti. Az összejövetel célja a közép-európai 
régióban megvalósított nukleáris balesetfelméró mozgólabortóriumok bemutatása, az alkalmazott módszerek is
mertetése volt A kilenc résztvevő laboratórium által végzett összehasonlító mérések azt mutatták, hogy a mérési 
eredmények jól egyeznek egymással. A résztvevői nagyon hasznosnak ítélték a végzett tevékenységet, a nyert 
tapasztalatokat és ez jó alapot szolgáltathat az intézetek közötti együttműködéshez. 
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1. Introduction 

The increased number of operating nuclear facilities, 
first of all nuclear power plants and the lessons drawn 
from the Chernobyl accident underlined the importance of 
establishing environmental monitoring systems for ob
taining fast information in accidental situation both on the 
radiological conditions at the affected area and for pro
viding suitable data to the competent authorities for de
cision making. Mobile units capable for monitoring radio
logical impact at any selected location in the field play 
an important role in emergency preparedness. In the last 
few years more and more mobile units have been established 
in this region. It seemed to be worth and useful to ex
change the experiences gained in several countries on 
the design and construction of such mobile systems as 
well as on the applied monitoring methods and data inter
pretation together with organizational and operational 
details. After preliminary inquiries we came to the con
clusion that such kind of exchange of experiences would 
meet the interest of laboratories involved in using mobile 
units. Therefore we decided to organize a workshop on this 
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matter in Hungary expediently in the vicinity of 
the Paks Nuclear Power Plant from 16 to 20 September 1991. 

The workshop was organized under auspices of the 
Health Physics Section of the Roland Eötvös Physical 
Society and the Health Physics Department of the Central 
Research Institute for Physics, Budapest was re'sponsible 
for the scientific program and similar matters« while the 
Radiation Protection Department of the Paks Nuclear Power 
Plant undertook the task of other local organizational 
and practical details. 

We decided to hold a workshop with limited number 
of participants ensuring close familiar atmosphere and 
informal conditions for valuable discussions, therefore 
the participation was based on invitation. Invita
tions were sent to institutions which are operating 
mobile environmental laboratories. It was requested that 
each institute be reprezented by their mobile unit and 
by the most competent and experienced staff members. 
9 institutions (out of the 12 invited) from this middle 
and east European region attended the workshop. The 
participating institutions and staff members are listed 
in Annex 1. The programme was planned to be flexible 
containing oral presentations on experiences, demonstra
tions of each mobile unit and also intetcomparison 
exercises. 

2. Programme of the Workshop 

A "Tentative Programme" given in Annex 2 was pre
pared and distributed to the participants after arrival 
at Paks. This programme was handled flexible so as to be 
able to satisfy any other reasonable demands emerging 
from the participants. 

The first day after introducing the participants, 
each institution got a possibility to present lectures 
on the main aim of establishing their mobile units, on the 
characteristic features, preparedness, equipments and 



- 3 -

methods applied, operational experiences, organizational 
questions, etc. The lectures were very instructive and 
reflected well the different approaches, particular prob
lems and levels of experiences. The session of oral pre
sentations lasted almost one full day, however, 
late afternoon the participants had an opportunity to 
pay a visit to the Environmental Monitoring Laboratory 
of the Paks Nuclear Power Plant. 

The second day started with in-field demonstration 
of each mobile unit in a pre-selected suitable site,show
ing how they are prepared and how they are working in 
field conditions. This programme was performed with 
active participation in the demonstration and in the 
connecting discussions. The main program of the after
noon was the intercomparison of the dose rate meters. 

137 The dose rate meters were positioned around a Cs 
point source at a given distance. The measured results 
had to be recorded in a previously prepared and distri
buted form so as to be able to collect and evaluate them 
easily still during the Workshop. More about the results 
of intercomparison are discussed in Chapter 3. 

After the intercomparison measurements, upon request 
of the participants, an evening seminar was held, 
discussing the most crucial point in the interpretation 
of the results obtained by in situ field gamma spectro
metry, namely how to determine the activity depth distri
bution in the ground. Three very interesting lectures 
showed different approaches on the possible methods how 
to replace soil sampling by other, more elegant and less 
tiring procedures. The details are given in Chapter 4. 

The intercomparison programme continued also in the 
third day at another site by measurements of the ground 
contamination due to Cs and the soil activity con
centration due to natural radionuclides, applying in situ 
gamma spectrometry. The details of this intercomparison 
is also discussed in Chapter 3. 
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In the afternoon the participants got a possibility 
to visit the Paks Nuclear Power Plant. 

The final session of the workshop was devoted to the 
presentation and discussion of the results of the inter-
comparison measurements and to the derivation of the final 
conclusion of the Workshop. 

As a social programme the excellent dinner at the 
"Paksi Halászcsárda" taken in a very good atmosphere 
the last evening was a pleasant closing of the Workshop. 

3. Intercomparison exercises 

The main aim of the intercomparison measurements was 
to check the applied methods and instruments for dose 
rate measurementsand for the in situ gamma spectrometric 
methods used by the mobile laboratories of the partici
pating institutions. 

Intercomparison of dose rate meters 

The intercomparison of dose rate meters was carried 
out by means of a point source. The location of measure
ment was a flat area covered by grass at the sports 
ground at Paks. A Cs point source was used, the dose 
rate at 1 m distance determined by the National Office 
of Measure (Hungary) was 3560 nGy/h. The dose rate meters 
were placed around this source at 2 m distance 1 m above 
the ground. 

The following types of detectors were applied: 
Ionisation chambers, GM tubes, proportional chambers 

plastic scintillators and Nal(Tl) scintillation detector 
(See further details in Chapter 5). The natural radiation 
background was also determined. 
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Table 1 and Fig. 1 contain the results of dose rate 
Measurements (without bacxground)obtained using various 
types of detectors. 

Table 1: Dose rate measurements around a point source 

Dose rate [nGy/h] 
Code 

number 
of lab. 

Ion. 
chamber 

GM 
tube 

Prop, 
chamber 

Plastic 
scint. 

Nal(Tl) 
scint. 

1 940 
2 960 

930 
3 852 862 
4 880 1050 

1100 
800 

5 798 870 
830 

6 795 860 796 
7 1010 1000 
8 700 

840 
9 882 

Mean 880 894 988 816 796 
SD 84 51 131 78 *m 

The overall mean was 888 nGy/h with SD = 99 nGy/h. The 
expected doee rate calculated from the above mentioned 
dose rate value was 890 nGy/h with an uncertainty of 5 %. 

The measuring uncertainties were estimated to be 
about 10 \ due to the statistical errors, the uncertainty 
of the distance measurement and the large dimensions of most 
of the detectors (e.g. RSS-111). 
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It can be seen that the overall mean of the measured 
dose rates is very close to the expected dose rate value. 
In view of the individual types of the detectors, the 
ionisation chambers and the GM tubes presented very good 
results, the proportional chambers gave slightly higher 
dose rate values than the expected value. The dose rates 
measured by plastic scintillators and a Nal(Tl) detector 
were about 10 % below the calculated value. 

Intercomparison of in situ gamma spectrometers 

The purpose of the intercomparison of in situ spec
trometers was to check the in situ methods used by the 
different mobile laboratories for determination of the 
radioactive concentration and dose rate contribution of 
the radionuclides in the soil. 

In order to evaluate also the Cs isotope origi
nating from the Chernobyl accident, an undisturbed area 
was chosen for measurement of the environmental radi
ation. The selected site in the area of the sports ground 
at Paks fulfilled this requirement. 

Canberra, Ortec and Intertechnique HpGe detectors 
were used for spectrometric measurements, their efficien
cies were ranging from 18 to 50 4. The typical measuring 
times were 2000 - 3000 s. 

With one exception the evaluation of the gamma 
spectra was carried out on the spot immediately after the 
measurements. For the natural radioisotopes, an uniform 
distribution in the soil and an exponentially decreasing 

2 vertical distribution with parameter of <x/j> = 0.3 cm /g 
was assumed for Cs. 

Table 2 contains the equilibrium radioactive concen
trations of natural radionuclides and Cs determined by 
the participants. 
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Table 2: Radioactive concentrations determined by in situ 
gamma spectrometry 

Radioactive concentration 

Code K-40 U-Ra Th Cs-137 
number 
of lab. tBq/kg) [Bq/m2] 

1 291 16.4 16.0 2556 
2 265 14.6 14.6 2120 
3 289 18.2 16.3 2766 
4 303 17.0 17.0 2570 
5 295 16.2 13.4 2450 
6 310 14.7 15.3 2600 
7 301 18.2 13.9 2192 
8 286 17.4 15.7 2670 

Mean 293 16.6 15.3 2491 
SO 14 1.4 1.2 226 

Four laboratories determined the radioactive concen-
134 tration of the Cs isotope. The following results were 

gained: 300, 186, 262 and 230 Bq/m2. The mean of these 
values is 245 Bq/m2 with SO = 48 Bq/m2. The result is 
very good because the calculated value determined from 
the ratio of concentrations of Cs and Cs isotopes 
is 254 Bq/m2. 

Table 3 shows the calculated dose rate contributions 
137, of the natural radionuclides and 

total dose rate. 
Cs as well as the 

134 The mean of the dose rate contribution of Cs is 
0.7'nGy/h. The total dose rate does not contain the con
tribution of 1 3 4 C s . 

The uncertainties of dose rates are estimated to be 
about 6 %, 15 %, 12 H and 7 % for the 4 0K, U-Ra series, 
Th series, and Cs, respectively, and about 10 % for the 
votal dose rates. 
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Table 3: Oose rates determined by in situ gamma 
spectrometry 

Oose rate [nGy/h] 

Code 
number 40K U-Ra Th 1 3 7 C s Total 
of lab. 

1 12.5 7.3 10.5 3.0 33.3 
2 11.4 6.5 9.6 2.4 29.9 
3 12.4 8.1 10.7 3.2 34.4 
4 13.1 7.3 11.3 3.6 35.3 
5 12.7 7.2 8.8 2.8 31.5 
6 13.4 6.7 10.0 2.9 33.0 
7 12.7 7.5 8.0 2.7 30.9 
8 12.0 7.4 10.4 3.0 32.8 

Mean 12.5 7.3 9.9 3.0 32.6 

SD 0.6 0.5 1.1 0.4 1.8 

For better illustration, the radioactive concentra
tions and the dose rates listed numerically in Table 2 
and 3 are also seen in Figs 2-5 and Fig. '6, respectively. 

It can be seen that the radioactive concentrations 
of individual isotopes determined by different labora
tories lie quite close to each other. The measured con
centration values are in the range of 265 - 310, 
14.6 - 18.2 and 13.4 - 17.0 Bq/kg for 4 0K, U-Ra 
series and Th series, respectively and in the range of 
2120 - 2766 Bq/m2 for 1 5 7 C s isotope. The differences 
between the extreme values are not higher than 25 %,i.e. 
are within the uncertainties. 

Concerning the total dose rate, the mean of the 
total dose rate is 32.6 nGy/h and the standard deviation 
is 1.8 nGy/h. Taken the measuring uncertainty (about 10%) 
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into account, the results are very good. It was found 
that the dose rate contribution of Cs was about 9%. 
Assuming 32-34 nGy/h for the contribution of the cosmic 
radiation, the total dose rate agrees very well with the 
value obtained by RSS-111 ionisation chamber (67 nGy/h). 

4. Seminar on radioactivity distribution in soil 

During the first-day oral presentations of the staff of 
mobile laboratories a special aspect of environmental 
monitoring was orought up by several colleagues. Since 
in situ gamma spectrometry is a method applied by all of 
the participants and because the surface contamination 
determined by the procedure is strongly dependent on the 
actual distribution of the radioactivity in soil, it was 
proposed to devote some time to this special issue. 
Therefore a seminar, held in the evening of 18 Sep
tember, was inserted into the tentative programme. On 
this occasion three papers were presented and ample time 
was allocated for the discussion on the subject. 

The first paper was delivered by M. Korun from the 
3. Stefan Institute (Ljubljana). He presented a method 
for the determination of a./$ - a parameter describing 
the exponential decrease of activity concentration in 
the soil - on the basis of different enertjy lines of the 
contaminants. The method was claimed to work for the 
multigamma-emitter Cs and also for Cs, if the 
32 keV energy X-ray lines of the Ba can be detected 
with a low energy photon detector. Some skepticism due 

134 to the small energy difference of the Cs lines was 
expressed by several colleagues during the discussion. 
Printed copies of the paper were supplied to the 
participants. 

The time dependence of the distribution parameter */,$> 
was the topic of the paper by 0. Slavik (observer from the 
Nuclear Power Plant Research Institute, Jaslovske Bohunice, 
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Czechoslovakia). The method he presented is based on an 
extensive study of the actual distribution in many places 
all over Czechoslovakia and in different types of soil, 
carried out since the Chernobyl accident. He found corre
lation between the depth distribution parameter and the 
time elapsed since the deposition, and a formula was given 
to estimate ы/$ as a function of time. Computer program 
was developed for the calculation of«*/?. The method seems 
to work better as some time (a few years) passes, since 
the formula he has given does not account for the initial 
distribution pattern. 

A deviation from the generally assumed exponentiality 
and a depletion of the uppermost soil layers were presented 
by P. Zombori from the Central Research Institute for 
Physics, Budapest. This phenomenon which is based on exper
iments and is getting more pronounced with the passing time 
should be considered when using conversion factors for cal
culating surface concentrations from the in situ spectra. 
A method for the estimation of the distribution parameters 
was also presented. This method uses spectral changes 
caused by the scattering in the matter between source and 
detector and influences the ratio of the photopeak and the 
region between the peak and the Compton edgp fpeak-to-valley 
ratio). Some critics was expressed by the audience, since 
dose rate contributions of t»— -adionuclides deposited are 
not very much influenced by ...esechanges in the fine struc
ture of the top layers, but general agreement was achieved 
that the problem of non-exponential distribution and the 
rapid methods for its in situ determination %ust further be 
studied. 

5. Main features of the participating mobile units 

Taking the opportunity provided by the workshop an 
attempt was made to get an overview of the present status 
concerning the technical features and measuring potential 
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of the participating nobile units. A set of questionnaires 
was circulated among the participants and the answers were 
compiled in tables (see Annex 3). From the information ob» 
tained the following conclusions could be drawn. 

Technical data of vehicles 

An interesting aspect of the meeting was the expres
sion of conflicting views by the participants in connec
tion with the phylosophy and scale of integration. While 
the majority of the participants shared the opinion that 
the mobile units should be as complete ard integrated as 
possible, some of the institutions (e.g. Bohunice and Paks 
nucl. power plants) use a different approach for environ
mental monitoring: more small cross-country cars with 
limited instrumentation, concentrating rather on sampling 
and sample measurement in the stationary labcratory. Three of 
the 9 participating laboratories arrived with large vans, 
2 with medium-size microbuses, 2 with small personal cars 
(in accordance with the phylosophy mentioned above). 
Additional van-based mobile unit was reported but not 
taken to Paks by the experts of Oukovany NPP. Colleagues 
from Prague (being in the early phase of their mobile unit 
project) carried the equipment by a personal car. Though 
many applications of the laboratories are expected on off-
-road sites, fields, agricultural and rural environment, 
only 2 labs have driving system for rough terrain (4WD). 
None of the units can be sealed hermetically despite the 
generally accepted concern about the possible contami
nation. Mechanical and chemical decontamination is pro
vided for 4 units while the others are intended to bt 
prevented by keeping them away from highly contaminated areas. 
A typical temperature range of operation is from -20 to +4Ü C, 
most of the participating laboratories have provision for 
heating but only a few of them are equipped with air con
ditioner. The instruments and auxiliary equipments are 
powered either by batteries (internal changeable or 
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rechargeable and/or external 12 V car batteries) or by 
220 V AC (provided from the network or by AC generators). 

Personnel 

The number of persons operating in action is limited 
by the character of the work. At least 2 experts are needed 
to cover the wide range of tasks to be performed, to assist 
each other, to ensure basic security while driving and 
working. On the oth-г hand space is too small to transport 
more than 3 people, another escorting vehicle i,s needed for 
taking additional personnel. Another aspect of staffing is 
the availability of sufficiently trained, qualified experts 
who are assigned to the mobile laboratory. The number of 
total available persons for the participating units ranges 
from 2 to 12. Most of the institutions run programs for 
training personnel in the activities and applications con
nected to the mobile laboratories. 5 of the units are parts 
of national or local emergency preparedness services. 

Instrumental radiometry 

Integrated dose measurements are important from two 
different points of view: (a) to estimate the long term, 
low level environmental radiation doses and (b) for the 
dosimetric monitoring of the personnel. TLD is the most 
frequently used dosemeter (especially in personal moni-

-2 4 toring) with dose integration capacity from 10 to 10 mSv. 
Other (GM-tube, scintillator and ionization chamber based) 
detectors are intended to be used for shorter times at 
higher radiation levels, since the built-in electronics 
require constant and reliable power supply. Many dose rate 
meters have options for integrating dose while performing 
measurements but this option has the limitation that it 
functions only till the device i c on. 
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Dose rate meters are the basic instruments of the 
nobile laboratories. Each participant has at least one, 
frequently two or three, devices or methods for dose rate 
Measurements. Older and recent versions cf Reuter Stokes 
ionization chambers (RSS-111 and RSS-112) - covering the 
range of 10" - 10 mSv/h - are used by 6 participants 
showing the lasting popularity of this device, especially 
for low level radiation measurements. A disadvantage of 
RSS ionization chambers is, however, that they are too big 
and heavy for being carried in the field. GM-tube based 
and scintillator (Nal(Tl) and plastic) detectors are 
therefore applied by many participants. These devices are 
better suited for iield measurements, they are portable, 
easy to use and cheaper than the high pressure ionization 
chambers. Their measuring range covers 6-7 orders of mag
nitude, typically from 10 to 10 mSv/h (see Fig. 7). 
Problems may arise due to the energy dependence of the 
detectors' responses, the spectral difference between the 
radiation fields used for calibration and measured during 
environmental monitoring can cause distortions in dose 
rate measurements. The intercomparison of the dose rate 
meters performed during the workshop resulted in good 
agreement for all the participants and practically each 
device performed well. This agreement may partly be 
attributed to the fact that the applied source was Cs 
which is routinely used for the calibration of the in 
struments. 

A detailed picture about the isotopic composition of 
the contamination, the contribution of the individual 
components of environmental radioactivity (natural and 
man-made) can be given by the application of in situ aamma 
spectrometry. The status of this method in our region was 
well demonstrated during the workshop and intercomparison 
measurements were also performed for testing the spoctro-
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metric capabilities of the participating laboratories. 
Each mobile unit applies this method, many of them have 
more detectors for in situ spectrometry. Ge-detectors 
(mostly HpGe) are generally used, Nal(Tl) is slowly 
phasing out and used much more as a secondary equipment 
for fast measurements. Since large Ge-detectors are becoming 
more and more easily available new systems tend to compete 
with the scintillators even in efficiency: typical detector 
efficiencies are in the range from 15% up to 50% (relative 
to 3" x 3" Nal(Tl) det. at 1333 keV). At the intercompari-
son exercise data on surface contamination and dose rate 
contribution of the compon3nts were reported by all, except 
one, participants within two hours after completing the 
measurements and the results were in very good agreement 
with each other (see details in Chapter 3). One of the 
main lessons of the workshop was the recognition of the 
outstanding importance and applicability of in situ gamma 
spectrometry and its compatibility with the whole phylosophy 
of the mobile radiological units. 

Meteorology 

Though data on meteorology are considered very im
portant in accidental situation, only 2 of the presented 
units (from Ljubljana and Warsaw) were equipped with com
plete hardware and software for wind parameter measurement 
and atmospheric transport prediction. Other participants 
base and rely on data of meteorological stations to be 
obtained by the available means of telecommunication. 

Oata collection and processing 

Considering the vast amount of data collected during 
measurements with the mobile units the participants find 
it imperative to equip the system with computer(s). 
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Laptop type IBM PC compatible systems are preferred by 
most of the participants because of their portability, 
computing power and limited size. Evaluation of the gamma 
spectra measured during monitoring actions is a special 
task to be solved, examples for two possible approaches 
were demonstrated: (a) intelligent hardware analyzers can 
help the users to perform a complete analysis and the 
computer serves only for data storage and administration 
or (b) spectral data can be collected and evaluated 
directly by the computer. 

Sampling 

Air sampling is a standard procedure for all partici
pating mobile units, but the sampling rate varies within 
wide ranges, from 1 m /h up to 110 m /h. Each participant 
has provision for separate sampling of aerosol and iodine 
component of the airborne radioactivity. Soil samples are 

2 2 taken on a basic area ranging from 27 cm to 400 cm and 
the depth of sampling varies from 1 cm to 30 cm. Almost 
everybody performs structured sampling so that the depth 
distribution of the radionuclides can be determined by 
detailed layer-by-layer analysis of the soil samples. 
Typical amount of food and vegetation samples collected 
for contamination analysis is in the range of 0.2-2.0 kg, . 
while water samples may extend from 0.5 1 to 50 1 in 
quantity. As a general practice no chemical preparation 
is done, some physical treatment (cutting, grinding, homo-
genization, evaporation etc.) is typically enough for the 
determination of the gamma-emitting nuclides. Consequently, 
<2f--spectrometry is the prevailing counting type which is 
performed either in the mobile unit (3 from the 9 partici
pants) or in the stationary laboratory. This does not apply 
for the special cases when the pure <x and ß emitters have 
to be determined. In thit case sample analysis must be 
based fully on the properly equipped stationery laboratories 
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where procedures, materials, ос and f> counting devices are 
available. 

6. Evaluation of the Workshop 

If we liked to evaluate shortly the results of 
the Workshop considering the main aim of this meeting and 
the reflections of the participants the final conclusions 
can be summarized as follows: 

- The Workshop provided a good opportunity for the par
ticipants to get acquainted with the conceptions and out
fits of mobile environmental monitoring laboratories 
established by different institutions in this part of 
Europe. 

- The intercomparison measurements made possible to the 
participants to observe the activities of the staff of dif
ferent institutions in normal operational conditions. 

- The detailed demonstration of the mobile units enabled 
the participants to become acquainted with different 
equipments and devices together with their characteristics, 
advantages and drawbacks. 

» 
- The intercomparison measurements demonstrated that 

the measured results of all participating laboratories 
agreed well within an acceptable error. 

- The demonstrations, measurements and discussions 
proved to be very useful for the participants to exchange 
experiences, to learn new ideas and practical details 
from each other which could be a good basis for further 
improvements and developments. 

- The workshop brought together the experts from this 
region dealing with this special subject and hopefully 
will promote further connections and cooperations among 
them. This could form the basis of a possible network of 
assistance prepared for emergency conditions. 

- The number of participants was optimum for realizing 
the planned programme and for ensuring a good atmosphere 
which is necessary for a successful work. 
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- The participants suggested to repeat this kind of 
•eeting expediently in another country after certain 
time, because they found this workshop very useful. 

- The workshop proved to be a competent scientific 
forum for discussing the interpretation problems of in 
situ gamma spectrometry. 

This report has been prepared to describe and docu
ment the course and the main achievements of the work
shop to remind the participants of the important results 
and to inform others involved or interested in monitoring 
environmental radioactivity. 
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LIST OF PARTICIPANTS 

Nine Country Institution 

F. Steger 
E. Lovranich 
E. Urbanich 

0. Drábová 
1. Cespirova 
R. Trunecek 
3. Kostial 
V. Nemcovic 
P. Londyn 
M. Kaufman 

Austria 

Czech and 
Slovak Rep. 

I. Ninkelfflenn Fed. Rep. of 
И. Thomas Germany 

A. Andrási Hungary 
I. Németh 
3. Urban 
P. Zombori 
E. Germán 
I. Barnabás 
И.О. Sapiecha Poland 
K. Zawanowski 
A. Dudar 
R. Hartincic Yugoslavia 
И. Korun 
M. Ravnikar (Slovenia) 
N. GUngör 
(observer) 

Turkey 

Austrian Research Centre 
Seibersdoif, Department for 
Radiation Protection, 
A-2444 Seibersdorf 
Radiation Monitoring Network, Centre 
of Radiation Hygiene and Fpidemi-
ology, Srobárova 48, 10042 Praha 10 
Bohunice Nuclear Power Station 
Okruzná 14, 917 01 Trnava 
NPP Oukovany, Oept. of Environ» 
mental Monitoring, Pionyrská 490, 
672 01 Moravsky Krumlov 
Federal Office of Radiation Protec
tion, Institute for Radiation 
Hygiene, Ingolstadter Landstrasse l. 
D-8042 Neuherberg 
Central Research Institute for 
Physics, Health Physics Department 
1525 Budapest, P.O. Box 49. 

Paks Nuclear Power Station, 
Department of Radiation Protection 
Central Laboratory for Radiological 
Protection, PL-03 194 Warszawa, 
ul. Konwaliowa 7. 
Josef Stefan Institute, Department 
of Nuclear Physics, 61111 Ljubljana, 
Jamova 39, P.O. Box 100 
Cekmece Nuclear Research and 
Training Centre 
P.K. 1. Havaalani, Istambul 



Annex 2 
NORKSHOP ON NOBILE LABORATORIES ГОН MONITORING ENVIRONMENTAL RADIATION 

TENTATIVE PROGRAMME 

TIB Pro?ri Location 

It.t.1991 Honday Arrival Panslo Pak« 
17.9.19*1 Tuesday •.00 Breakfast 

9.00 Opening of the Workshop 
Welcoming addresses 

Introduction of participants 
9.Э0 Oral presentations on aebile unit« 

- Research Centre Seibersdorf 
- Centre of Rad. Hygiene, Prague 
- Dukovany Nuclear Power Plant 

10. Э0 Break 
lliOO Oral presentations on nobile units 

/cent./ 
- Bohunlce Nucl. Power Station 
- Federal Office of Rad. Prot. 
HOnlch 

- Central Res. Znst. for Phys., 
Budapest 

- Pake Nuclear Power Plant 
12.X) Lunch break 

14.00 Oral presentations on roblle units 
/cent./ 

- Central Lab. for Rad. Prot. 
Warsaw 

- Inst, of Atomic Pity*., Bucharest 
- Inst. Jozef Stefan, Ljubljana 
- Res. Inst, of Sea-Transport 
Hygiene, St. Petersburg)! 
/Leningrad/ 

lf.OO Visit to the Environmental Monitor
ing Laboratory of the Paks Nuclear 
Power Plant 

Restaurant of Рака Hlghsebool 
/close to the Panslo/ 
Panelo Рак« /ground floor/ 

Panslo Рак« /ground floor/ 

Panslo Paks /ground floor/ 
Panslo Pake /ground floor/ 

Neptun ship restaurant on the 
Danube 
Panslo Paks /ground floor/ 

Environmental Hon. Lab. Pake, 
Kurcsatov u. 

It.9.1991 Wednesday B.00 
9.00 

12.00 
14.00 

1Í.00 

Breakfast 
In field demonstration of mobile 
units 
Lunch break 
In field demonstration of mobile 
units /cont./ 
Intercomparison of dose rate meters 
around a point source 

Restaurant of Paks Nlghschool 
Site 1 /Sport« ground/ 

Restaurant at the Sports Ground 
Site 1 

Site 1 

19.f.1911 Thursday 8.00 
9.00 

12.00 
14.00 

17.00 

20,9.1991 Friday 0.00 

Breakfast 
Intercomparison reasurcmcnts of 
4)t situ дампа spectrometers 
Lunch breek 
Intercomparison measurements of 
in situ gamma spectrometers 
finsI discussions 
- Intercomparlson results 
- Conclusions of the workshop 

Breakfast 

Restaurant of Paks Hlghschool 
Site 2 /Sport« ground/ 

Restaurant at the Sport« ground 
Site J /Close to the power «tation/ 

Panslo Pake /ground floor/ 

Restaurant of Рака Highschool 



Annex J 
Technical data and personnel information on the mobile laboratories participating in the workshop 

T B C H N Z C A L D A T A PERSONNEL UMARM 

Participating 
Laboratory 

Type of 
vehicle 

Mass (kg) 4WD 
( • H 

Hermetic 
sealing (+/-) 

Decontamination Temp, range 
of operation 

Power supply Personnel Training Eaergtncy 
prep. serv. 

A AustrianResearch 
Centre Seibersdorf 

VH Trans
porter 2500 - - + -10 °C- »40 eC 12V (0C), 

220V (AC) 
2 (4 ) + ••• 

CS Dad. Non. Network 
Centre of Had. Hygiene 
and Epidem., Prague 

- - - - - - 3 (3 ) - • 

CS Bohunlc* Nuclear 
Power Station 

Skoda 13H 
AVIA-31 - - - -20 °C- »35 °C Honda Ex B00 

Honda Ex lOOC 2 ( Í ) + -

CS Dukovany Nuclear 
Power Station 

AV1A-30 «000 - - • -20 °C- »30 °C Honda Ex 330 
12V 220V conv 2 (*) + ear 

D Fed. Office of «ad. 
Prot. . Neuherberg 

VH 
LT AS 4(00 - - - - 2 (2 ) - -

H Central Res. Inat. 
for Physics. Budapest 

VM Trans
porter 2800 • - • -20 °C- *«0 °C EVIG 1500 M 

12 V car bat. 3 (4 ) + + 
В Paks Nuclear Power 

S t a t i o n 
Barkas. 
Lada Niva 

1500 
1000 - -

- -10 "C- «40 "C 
-10 °C- »40 °C Honda $00 И 2 (4 ) • + 

P Central Lab. for Rad. 
Prot . . Warsaw AVIA «000 - - - -20 °C- »40 °C Honda 1900 M 

12 V car bat. 3 (3 ) + -

RO Inst i tut* of Atomic 
(*) Physics. Bucharest 

<SL) Inst i tut* Josef 
VU Stefan. Ljubljana 

Renault 
caaping van 3500 - -. • -20 °C- *40°C 3000 И 4 (12) •f + 

SO Res, Inst , of Sea 
од Transport Hygiene. 
*> Leningrad 

<*> Invited but not attended 
(»») Non-consistent data due to incomplete information provided by the participants 



Annex 3 (conti) 
Tha Instrumentation of tha aoblU laboratories participating In tha workshop 

INSTRUMENTAL RADIOMETRY MKTEOROLOGY DATA COLLECTION AND PROCESSING TELECOMMUNICATION 

Participating Laboratory 
Dose aeter Dose rate meter In situ spectrometry Teas?. Wind Participating Laboratory Type Range (»Sv) Type Range (aSv/hJ Detector Specification (*/-) ( • / - ; 

А Aus triadResearch Centre Seibersdorf 
no 510' 2 - 10* SSMl 10** - 5 10 3 HpGe Nal(Tl) 30* 3" * 3" - - IBM PC Lep Top -

CS Rao ton. Network Centra of Rad. Hygiene and Spidern., Prague-
NB 3201 10'5 - 102 

RSS-112 NB 3201 0C-3E 
ю-' - io°, 
4-10-*- 10* 
ю-*- io* 

N«1(T1) HpGa ( у type HpGe (n type) 
3" x 3" 15* 3B* - - Toshiba Lep Top -

CS Bohunlce Nuclear 
Power Station N8 3201 10~5 - 102 RSS-HI 

NB 3201 
10" S - J'10'X 

4 1 0 " 5 - 10 2 HpGe 25* - - Silena Cicero Sllena Varo radio (CB) 

CS Oukcvany Nuclear Power Station 
NB 3201 0IP-Í2 10"5 - 10z 

10"5 - S-102 

R55-111 N8-3201 RP-11A 
10-* - 5'1Q-»" 
4-10'f - 10* 
5-10'г- 5-10 1 

HpGe 
HpGe 

274 
354 

• - Toshiba Lap Top radio (CB) 

О Fed. Office of Rad. 
Prot.« Neuherberg - - ОСИ 7908 

MAB Í04.1 
3-10'5 - 10" 1 

3-ip"5 - io° 2 HpGe 504 - - Toshiba Lap Top -

И Central Res. Inst, for Physics. Budapest 
TLO (PULE) EOM 500 10~2 - 105 

10° - 2ПО 2 

RSS-111 
SSMl 

10" S - S'lO'1 

10'* - 5 1 0 J 
HpGe 15* • - IBM PC/AT radio (CB) 

К Paks Nuclear Power 
station 

TLO (PILLE) 
.._y.AJJL5.J_* 

10'2 - 10J 

10"' - 3-10° 
RSS-111 10' 5 - 5'10'X HpGe 

Ge(Li) 
1»* 
U * - - Lap Top radio (CB) 

? Central Lab. for Rad. Prot., Warsaw 
VAJ 15.1 « 
TIP 

10"J • 3 10° RSS-111 
LB 133 

10' 5 - 5'10~l 

2-10* 5 - 3-10 1 
HpGe 18* • • Toshiba Lap Top radio 

ВО Institute of Atonic Physics, Bucharest 
(SL) Institute Josef 
W Stefan, Ljubljana TLO LB 1200 

LB 133 
10"* - 10 2 

г-ю"5 - 3-ю1 
HpGe 
Nal(TL) 

25* 
3- я 3" • 

• 

IBM PC/AT 
Data Hord Lap Top 

radio 

SO Res. Inst, of Sea Transport Hygiene, Leningrad 

(a) Invited but not attandad 

http://_y.AJJL5.J_*


Annex 3 (cont.) 

The sampling programs of the mobil« laboratories participating in the workshop 

S A M P L I N G PREPARATION ANALYSIS 

Participating 
Laboratory 

Air Soil Food/vegetation Water Physical Chemical Type of counting 

Participating 
Laboratory 

Sampling 
rate(m3/h) 

Aerosol loOine 
(• / - ) 

Surface 
(cm2) 

Depth 
(cm) 

Structured 
(•M 

Typical aeount Typical amount 
(I) In field in leb. 

A Austrian Research 
Centre Selbersdorf « • + 30 30 • 0.5 0.5 - - •j-spec t. у-tpect. 

CS Rad. Hon. Network 
Centre of Rad. Hygiene 
and Epidem., Prague 

«0 • • 80 10 - 1,? - homogen!-
zation 

- .- 1-fpect. 

CS Bohunice Nuclear 
Power Station 70 • • 200 1.2,5 ' • 5.0 10 - 50 - - - X tpect. 

CS Dukovany Nuclear 
Power Station 110 • • »00 1.5 * 5.0 10 - 20 homogen 1-

zation T epeet. T fPtet. f> count. 
D Fed. Office of Rad. 

Prot., Neuherberg 80 
1 

+ 
•+• 

15 
40 * 0.3 1 homogenl-

zation - •j-»pect. ftpect. 

И Central Res. Inst, 
for Physics. Budapest 1 • • 27 20 • 0.2 1.2 homogen1-

zitlon - Г»pect. 
|k count. <*• tpect. 

H Paks Nuclear Power 
Station 1 • + 200 10 + 0.5 1.5 homogen!-

zation - - Tf tpect. 
fk count. 

P Central Lab. for Rad. 
Prot,. Narsaw s • • 200 15 • 2.0 1 homogen!-

zation - - Tpipect. 

RO Institute of Atomic 
Physics. Bucharest (и) 

(SL) Institut« Josef 
YU Stefan. Ljubljana 0-7 + * 200 30 • 1.0 1.0 homogen1-

zation - ftpect. •j-tpect. 

SU Res. Inst, of Sea 
Transport Hygiene. 
Leningrad ("1 

(M) invited but not attended 



The issues of the KFKI preprint/report series are classified as follows: 

A. Particle and Nuclear Physics 
B. General Relativity and Gravitation 
С Cosmic Rays and Space Research 
D. Fusion and Plasma Physics 
E. Solid Slate Physics 
F. Semiconductor and Bubble Memory Physics and Technology 
Q. Nuclear Reactor Physics and Technology 
H. Laboratory. Biomedical and Nuclear Reactor Electronics 
L Mechanical. Precision Mechanical and Nuclear Engineering 
J. Analytical and Physical Chemistry 
K. Health Physics 
L Vibration Analysis. CAD. CAM 
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institutions are kindly requested to contact the KFKI Library, individuals the authors. 
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KFKI-1991-01/M A. Ambrozy: Experience during applying the ORACLE 4GL system 
(in Hungarian) 

KFKI-1981-02/M S. Dibuz Wagner: A knowledge base for protocols 

KFKM991-03/Q Gy Ézsöl et al: Adaptation of RELAP5/MOD2 code: Analysis of IAEA SPE 3 
(in Hungarian) 

KFKI-1991-04/Q Gy. Ézsöl et al IAEASPE 3 Valuation of measurement results (in Hungarian) 

KFKI-1991-06/Q A. Takács et al.: SMABRE as the dynamical model of the primary circuit for 
the code KARATE (in Hungarian) 

KFKI-1991-06/A J Balog et al Locality problem for the Liouviile field 

KFKM991-07/E N Éber et al.: Linear electromechanical effect in a polymeric ferroelectric liquid 
crystal 

KFKM9914M/C B. Lukács: Prices and sunspots 

KFKM991-06/E M. V. Koziovsky et al A chlral side chain polymer with layered structure 

KFKM991-10/G P. Vértes: Calculation of transmission and other functionate from evaluated 
data in ENDF format by means of personal computers 

KFKI-1991-11/E F. Tóth. Non destructive testing methods (in Hungarian) 

KFKI-1Ö91-12/H Vera Jánossy et al/. Multichannel recordings and data analysis from spinal 
cord expianis and cell cultures 

KFKI-1991-13/G Z Szalmáry User's manual of program RFfT. Part 1. General description 



KFKM9B1-14/Q Z. Szatmery: User's manual of program RFIT. Part 2. Parameter estimation 

KFKM9B1-167Q Z. Szatmary: User's manual of program RFIT. Part 3. The data fees 

KFKMM1-16/Q Z. Szatmary: User's manual of program RFIT. Part 4. Statistical analysis. 
Task PLOT 

KFKM991-17/A T.Haugsetetel:tothebreala«>tlrneafreeparafvwterw^ 
Ion collisions? 

KFKM991-18SQ MargM TeUsc SNARE - A response matrix besed fewgroup nonlinear 
reactor code In hexagonal geometry 

KFKM981-19/B Q. Peal et al.: Inflation and compacttflcatlon from galaxy redshlfls? 

KFKMM1-20/Q L Pemeczky: JSP-27. Pretest calculations tor BETHSY SB-LOCA leet with 
RELAP6/RMA code (in Hungarian) 

KFKM991-21/A V.Sh OogoNa et al.: Phenomenotoglcel dynamics m QCD at large dsjlanoae 

KPKI-1901-2ZVC M.l. Verigln et al.: The dependence of the Martian magnetopause and bow 
shock on solar wind ram pressure according to Phobos 2/TAUS ton spectrometer measure
ments 

KFKM981-23/A V.Sh. Gogohla et al.: Dynamical cMral symmetry breaking and pton decay 
constant 

KFKM991-24/A Gy. Bencze et al.: Coulomb screening In tow-energy nuclear reactions 

KFKM991-26VQ E. Végh et al.: Compact simulators for WER-440 type nuclear power plants 

KFKI-1891-267B l. Rácz: SpaceUme extensions I. 

KFKM99i-27/K l. Balásházy. Calculation of flow fields and aerosol partidé trajectories m 
bifurcating tubes 

KFKM991-28/A T. Csorgó et al. (eds): Proceedings of the Workshop on Reiattvlstlc Heavy Ion 
Physics at Present and Future Accelerators 

KFKM991-29/B LB. Szabados: Canonical pseudotensors. Sparling's form and Noether cur
rents 

KFKMMl-ЭО/В B. Lukacs et al.: About the possibility of a generalized metric 

KFKM991-31/L P. Pelllonisz et al.: Development of an expert system tor acoustic emission 
, testing: "AE DATA EXPERT" 

KFKM901-32/C B. Lukacs et al. (eds.): Symmetry and topology In evolution 

KFKM991-3&/Q I. Vktovszky et al.: Study of Gd lattices (Calculations and intercornparlson) 

KFKI-ieei-34/J,K К. Bereleial.:BlbllographyofastatlriechentoiryarKlblorne^ 

KFKI-1901-367G A, Keresztúri el al.: A nodal method for solving the time depending diffusion 
equation in the IOS approximation 



KFKI-1991-36/6 A Rácz: Detection of smell leakage combining dedicated Kaiman filters and 
an extended version of the binary SPRT 

KFKI-1981-37/A S Hegyi: Analysis of the rapidity gap probability at CERN Collider energies 

KFKM9ei-38/Q G Hordosy: Calculation of collision probabilities In two-dimensional geometry 

KFKM991-39/Q A. Péter: Acoustic detection of leakage phenomena 

KFKI-1991-40/B Ágnes Holba et at.: Cosmotogécal parameters and redshlft periodicity 

KFKJ-1M1-41/K A. Andrási, I. Németh, P. Zombori, J. Urban: Report on a workshop on mobie 
laboratories for monHorlng environmental radiation 
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