
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


.. .. 
i~TERNATlONAl ATOMIC ENERCY AGE~CY 
UN!TED NATIONS EDUCATIONAL, SClE~FlC AND CULTL"RAL 0RGA.~1ZATION 

INTEIU'iATIONAL CENTRE FOR THEORETICAL PHYSICS 
l.C.T.P •• P.O. BOX 586., 34100 TRIESTE. ITALY. CABLE: CE~TRATOM TRI~TE 

UNITED NATIONS tNDUSTRIAL DEVELOPY.ENT ORGA~IZATION 

INTERNATIONAL CENTRE FOR SCIENCE AND HIGH TECHNOLOGY 
.... ~-a.·~T!Clllo\L CE..'IT1E 10l TllEOIEOCAl ~ ;&IGI rum .ITAUI VIA~"°-' ·~IAntO P.~"6 PO. llX !Ii ra.EPlllN •=1!7: rruru ·•=1m ~..,. ""I 

"Second Workshop on Radon Monitoring in Radioprotection. 
Environmental and/ or Earth Sciences" 

25 November - 6 December 1991. 

Final Report 

Thanks to the substantial contribution of the ENEA/DISP together With 
the participation of ICS and the Regione Friuli-Venezia Giulia. the ICTP was 
able to hold the "Second Workshop on Radon Monitoring in Radioprotection. 
Environmental and Earth Sciences". from 25 November to 6 December 1991. 

In spite of the limited financial resources (less than USS 50.000.00} the 
event was quite successful also thanks to the full commitment of the 
participants. directors. lecturers and staff. 

The scientific programme along \vith the list of participants (a large 
majority from Italy and Eastern Europe) is attached. Among the various topics 
treated. I found particularly interesting those devoted to the new 
developments in instrumentation (silicon detectors) where some collaboration 
with the ICTP Microprocessor Laboratory might be started and to the 
possibility of a European network for measuring radioactivity. 

One should also mention a joint session held during the second week (i.e. 
1-6 December}. in which both our participants and those present at the 
parallel Workshop on Earthquake Prediction took part. It lead to a fruitful 
exchange of information. In particular. detailed discussions were launched on 
the role of the anomalous emission of Radon as a possible earthquake 
precursor. Some of the best scientists active in the field were present. 

An important part of the activity was represented by the presence. dunng 
the entire Workshop. of the ENEA/DISP :Mobile Laboratory. With advanced 
equipment and a full staff of researchers and technicians. This reconfirms the 
keen interest of the ENEA to continue its collaboration With the ICTP . 
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As a further hint of this. during the opening and closing sessions. two 
high-ranking representatives of the ENEA/DIS? were present. br. C. Sennis 

and Dr. A. Susanna. respectively. 

In a separate note. I would like to add some specific proposals 

concerning future developments cf this collaboration. 

For 1993. the Workshop could have the format of a Radio-Ecology 
School. with practical fielc.-work sessions in collaboration with Regional 

centres. 

In conclusion. I am glad as ever to acknowledge the collaboration of the 
technical staff at the ICTP. The secretarial work done by Ms. L. Iannitti. has 
been priceless. The ENEA people (not· the only ones) do really envy us for 
haVing such an efficient secretarial support.not to mention our facilities and 

structure. 
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Pr vf. G. Furlan 
Local organtzer 
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(;c~ Week 1 
MONDAY. 25 November 

8:30 - 9:00 
9:00 - 10:00 

10:00 - 10:30 

10:30 - 11:30 
11 :30 - 12:30 

12:30 - 14:00 
14:00 - 15:00 

15:00 - 16:00 

16:00 - l 7:0u 

Registration - Lobby - :YCain Building 
OPENING SESSION: Chairperson: G. Furlan (ICTPJ 
Welcome Address from ENEA-DISP. Friuli Venezia
Giulia Region. and res. 
Co.ff ee Break 
Chairperson: S. ?iermattei -
J. SINN'.-\EVE • ""The European Radon Programme~. 
W. LOWDER - -~aturat Snvtronmental Radioactivtcy With 
particular regard co Radon Gas and Cosmic Rays·. 
Lunch Break 
G. C;\+'vtPOS-v"E$T! - ·?resent and Future 
Radioproteci:ion Recommendations Within the European 
Communi~/ With spectal regard to Radon~. 
f.T. CROSS • ·A View of Experimental Radon-Induced 
Effects in Animals·. 
f. STElN'HAUSLER - ·Re,,iew of the Latest Findings of 
Population Exposed to High Background Natural 
Radioactivity•. 

TUE$DAY. 26 November 

Chairperson: G. CAM?OS-Y'EN"ttr! 

9:00 - 10:00 S. ?tER.'vtATIEt • '"The Ctalian National Survey of Radon: 
Sampling Strategy. Realization and Follow-up·. 

10:00 • 10:30 M.R. )ltALISAt'\J' - '"The Regtonal Survey of Indoor Radon in 
Frtuli Venezta-Giulfa (Italvt. 

J 0:30 • 11 :00 Coffee Break ·· 
11:00 • 11:30 A. M~NIN. A. DRJGQ & E. CAPRA - ·Radon Monitortng in 

Dwellings and in Water in Localized Areas of Frtuli Venezia
Giulia •. 

OClll ,,.,. .._ 1 T'.._ ::.ti 



l l :30 - 12:00 

12:00 - 12:30 

12:30 - 14:00 
14:00 - 14:45 
14:45 - 15:30 

15:30 - 16:00 
-- 16:00 - 16:45 

16:45 - 17:00 

J. Planinic et al. - ·Radon ~Ceasurements in Kindergfil"ten~ 
of Osijek· 
F". De Guarrtni. M. :vrartnaro & F. Raicfch - -~reasurements 
of EnVironmental ~don Concentrations in Trieste Houses·. 
Lunch Break 
G. TO~tU - ·Radon Monitoring by Passive Detectors·. 
L. LE~IBO & G. SCA.tU>.~ - lhe _-\ssessment of the fndoor 
Gamma F=:xocsures in the [talicin ~ational Survev·. 
Coffee Break · 
F. BOCHICCHIO. S. :Vl~NCrOPP! & s. RISICA - ·t:ruque 
E:xoertences in the Italian ~ational Survev run bv Several 
DHTerent Regional Laboratories·. · • 
B.9. Sam - -~don yfegsurements in tb.e Gran Sasso 
T;nderground Laboratory· 

WEDNESDAY. 27 November 

9:00 - 9:45 

9:45 - 10:00 

10:00 - 10:30 

10:30 - 11:00 
11 :00 - 11:45 

11 :45 - 12:30 

12:30 - 14:00 
14:00 - 1-1-:45 
14:45 - 15:00 

15:00 - 15: 15 

15: 15 - 15:30 

15:30 - 16:00 
16:00 - 16:40 

16:40 - 17:00 

Chairperson: S.A. DURH ... -\~l 

~r. SOHR~I - ·High ~fatural Radiation Areas With Special 
regard to Ramsar·. 
R. 3onetti et al. - ·tndcor ~don Concentration 
~Ceasurements in One :-Hgh ~atural Radiation -~ea of ftaly •. 
:. :\umenco - -~etailed Radon Emanation ~Capping in 
Non.ii.em Latium -. 
Coffee Brec.k 
SHI LC'N-GCO - -~udear T:-ack Filters and Applications to 
Aerosol Sampling·. 
G. SCf OCCHE'TTt • -Act!ve ~{onitoring-of Radon and Rad~n 
Daughters·. 
Lunch Break 
R. rue - ·rndoor and Outdoor ?.adon Survev in Slovenia ... 
D .. ~tmi-Carak3ni - ·comcartson of Different Radon 
Calibratior: Chambers·. · 
A.A.9 .. -\ndam et al. - ·yronitonng of Kadon in Occupied and 
Residential Envtronment.s in Central Chana ... 
M. Ramirez & R.:vr.z. TecsQ.ll - .. ~leasurments of Radon at a 
Hospital Tunnel System·. 
Co.if ee Break 
E. Abu-Jarad - ·summary of Indoor Radon Research Results 
by Using ~uctear Track Detectors·. 
R.C. Ramola - ·Radon Studies in Siwalik ~iimalayes. India ... 

THURSDAY. 28 November 

Chairperson: B. !LCC 

9:00 - 10:00 A. CfGNA - .. Radioprotectlon Problems of Man-made versus 
Natural F.adloactlvtty'". 

10:00 - 10:30 G. fyr!ao - The CCT? Programme of Training and Research 
in Italian Laboratories. 

l 0:30 - l l :00 Coffee Break 
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11:00 - 11:45 

11 :45 - 12:30 

12:30 - 14:00 
14:00. 15:00 
15:00 - 15:30 

15:30 - 16:00 
16:00 - 16:30 

16:30 - 16:45 

~LE. BEL(.[ & U. SAN'SONE - ·EnVironmental BehaViour of 
. ..\rtificial Radionuc!ides •. 
H. SURBECK - l'he Search for Radon Sources: a 
~lultidiscioiinarv TaslC. 
Lunch Break · 
S.A. Dt;RRAJ.\l'T - ·N"atural RadioactiVity and Dating~. 
S. GfROLETTI - ·Frac~al Analysis of Radon tndoor Time
Series •. 
Coffee Break 
V.?. Perelv~tn - lhe Determination of U and T:i 
Concentrations in Soils and Building ~Catenals·. 
V. Cuculeanu • -Models for £nternreting the De~osition - ,,..,.., ~"a • 
:YCeasurements tor ~--- and Rn-- Daughters·. 

FRIDAY. 29 November 

9:00 - 10:00 

10:00 - 10:30 

10:30 - 11:00 
11 :00 - 12:00 

12:00 - 12:30 

12:30- 14:00 
14:00 - 14:45 

l-1:45 - 15: 10 

15:10- 15:30 

Week2 

Chairperson: )If. SOHR~[ 

? .J. ~fcWL 1Y - -single-Event Upsets in Mic:-oeleccronics 
and the Correspondent Radiac:.ion Effec~ in Biological 
Svstems-. 
o·. Klein - -Applicac:.ions of ?£N Diode for Radon Emanation 
S;:udies·. 
Co.flee Break 
.-\. FOGUO-?.~qA, S. CSROFOLINT & F.S. AGOSTEQ - 1he 
Use of Silicon Devtces (diodes. R..~vCs. etc.) for Alpha 
Particle Oec:.ec~ion-. 
J.U. SCHOTI - -roniztng ?art'Jcle Detection by Charged 
Couoles Devtces-. · - - --
Lunch Break 
r. rX~"Y . .\Df - ·Real-t:.ime :V!onitortng by Silicon 
?hotodtodes ... 
Q. Geczv - ·Long-t:.e:-m Radon Studies at the Thermalkarst 
Region of Budapest-. 
T. Screil - '"..\ ~ew Radon ~{onitor System • ~£EG.-\RA.0'". 

MONDAY. 2 December 

9:00 - 10:00 

10:00 • 10:30 

10:30 - 11:00 
l l :00 - 11:45 

11 :45 - 12:30 

12:00 - 14:00 

Chairperson: 0. PATELL\ 

M. ~tONNI'.'l · -Expertences Accumulated on Radon 
)l(onitortng for Earthquake Prediction'". 
f. BELL\ & E. ?mtYELLr • '"Radon in Spring Water as a 
Seismic Precursor'". 
Coffee Break & Group Photograph 
J. LEBECK.-\· '"Radon Monitoring for the Prediction of Mine 
Outbursts ... 
H. FRfEDMaNN - .. Selected Problems tn Radon 
Measurements'". 
Lunch Break 
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14:00 - 14-: 15 

14: 15 - 14:30 

14:30 - 15:00 

15:00 - 15:30 

15:30 - 16:00 
16:00 - 16:30 

16:30 - 17:00 

H.A. Khan - ·Radon :'.'tCeasurements for Earthquake 
Prediction and Location of Geological Faults in Pakistan·. 
K.K. Dwtvedi & S. Ghosh - ·Prospects and Pote_ntials of 
Radon ~Conitortng in ~ort.i."1-Eastern India·. 
J. Heinicke et al. - Dependence of Radon Anolmaly from 
Seismicit'/ and other ?arameters in Bad Brambach· 
M. ~tONNIN & .J.L. SEfDEL - ·Radon Monitoring for the 
Study of the Fractured . ..\auifers·. 
Coffee Break · 
S.P. Tretyakova - ·rnvestigation of Radon Sub-Soil in the 
TJSRR-

.. 

~r. Sin~h & H.S. Virk - -~don Monitoring for Earthquake 
Prediction at t.'1e Guru ~anak Dev Cniversity· 

TUESDAY. 3 December 

9:00 - 10:00 

10:00 - 10:30 
10:30 - 11:00 
11 :00 - 11:45 

11 :45 - 12:30 

12:30 - 14:00 
14:00 - 17:00 

Chai~erson: y(. y{QNNIN 

D. PATELL..\ - -.\nalysis of Elec~""ical Phenomena as 
Earthquake Precurso,s·. 
D. Klein - -Radon Emanation and Earth-Tide :Ytovements·. 
Coffee Break 
L. :'lt-\R.[~1 & R. CrOl'H - -Geochemistry Applied to 
Vulcanic Surveillance-. 
V.'.'J'. NIKQL-1.EVSKir - -::xtraterres~'ial rnduced )i{ulti-years 
Cyclicities in Geophysical. Geochemical and Biological 
Parameters-. 
Lunch Break 
Joint Plenary Discussion on C:ar""..hquake Prediction and 
Radon Monitoring (Partic:pants of the two parallel 
Workshops at tCT?J. 
Venue: Adriatico - Small Lecture Hall 
Chairperson: Prof. V.I. Keilis-Borok 

14:00 - 14:40 V.L Keilis-Borok 
14:40 - 16:00 Free Cor.tnbutions 

V. Kossobokov - Demonstration Sessions 
M. '.'!tonnin (C~S/Laboratoire ct•tdrogeologie. Montpellier) 
V.N'. Nikolaevskii (Academy of Sciences of the USSR. 
rnstitute of Physics of the Earth. Moscow) 
J. Healv 

17:30 GET-TOGETHER - Adriatico Cafeteria. 

WEPNESDAY. 4 December 

Chairperson: H.A. KHAN' 

9:00 - 9:45 S. LOMBARDI • -rhe rmportance of the Comparative Study 
of Rare Gases tn Earth Science ... 

9:45 - 10:30 G. Mr\RIIN'ELU - ·Radon Geochemistry and Geophysics in 
Deep Fluids in Ctaly ... 

10:30 - 11:00 Coffee Break 
11:00 - 11:45 M. MONNIN & J.L. SEfDEL - .. Radon Monitoring for the 

Study of the Fractured .-\quifers ... 



.. It 

11:45 - 12: 15 O.E. Cherouati & G. N'ava - ·Reading Techniques of Solid 
State and Nudear Track Detectors·. 

12:15 - 12:30 R. 8artllon - ·::valuation of the Registration Efficiency of the 
Radon OUTusion Chambers·. 

12:30 - 14:00 Lunch Break 
14:00 - 17:00 Laboratory Session 

THURSDAY. 5 December 

9:00 - 10:00 

10:00 - 10:30 

10:30 - 11:00 
11:00 - 12:00 

12:00 - 14:00 
14:00 - 17:00 

Chairperson: G. :'.\ltAH.TrNELU 

H.A. Kkt-\i.\i - ·y[ineral Exploration Based on Radon 
Measurements·. 
S. Abbad - ·Radon Emission versus Meteorological 
Parameters·. 
Coffee Freak 
A.S. ?:\SCHOA- ·compartson between Neutron Induced and 
Photon Induced F'~ssion fat" :1£easurtng Actinides·. 
Lunch Break 
Laboratory Session. 

FRIDAY. 6 December 

9:vO - 10:00 

10:00 - 10:45 

10:45 - 11:00 
11 :00 - 12:30 
12:30 - 14:00 
14:00 - 17:GJ 

Chairperson: A.F. SUSANNA 

L. TO~f~l-\Sr~o - ·N"ew Trends in Radioprotection and 
Snvtronmental :Monitoring·. 
CLOSING SESSION: A.F. Susanna & Directors. 
- ?anet Discussions 
Cojf ee Break 
OPEN HOUSE (Laboratory): for the ICT? Staff members. 
Lunch Break 
OPEN HOUSE (Laboracorv): for the ICTP Staff members. 

~ 
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INTER.'IATIONAL CENTRE FOR nIEORETICAL PHYSICS 
Trieste. Italy 

1Ym~©J> ~ Jm<!l©m :i'fi®lltl~~ i'll ill.2<£1.1~ J>n>!l~~®~ 
~w.b'©mlm~~ d1ID<!l/®n-~ ~~:Ii~ 

Trieste. 25 November- 6 December 1991 

DIRECTORS 

Guo Shi-Lun 
Steinhausler. F. 

l.ECTURERS 

Bella. F. 
Bochicchio. F. 
Campos Venuti. G. 
Cigna. A. 
Cross. F.T. 
Durrani. S.A. 
Foglio Para. A. 
Friedmann. H. 
Giroletti. E. 
Hunyadi, I. 
Ilic. R. 
Khan. H.A. 
Klein. D. 
Lebecka. J. 
Lembo. L. 
Lombardi. S. 
Lowder. W.M. 
Marini. L. 
McNulty. P.J. 
Monnin. M. 
:Stkolaevski. V.D. 
Paschoa. A.S. 
Patella. A. 
Shorabt. M. 
Slnnaev~. J. 
Surbeck. H. 

UNIOO Project US/GL0/8911()4 
UNIOO Conrract No. 91/161NK 

FINANCIAL STATEMENT 

(in US$ l 

China 
Austria 

Subtotal 

Italy 
Italy 
Italy 
Italy 
USA 
United KJngdom 
Italy 
Austria 
Italy 
Hungary 
Yugoslavia 
Pakistan 
France 
Poland 
Italy 
Italy 
USA 
Italy 
USA 
France 
US.CSR 
Brazil 
Italy 
Iran 
Belgium 
Switzerland 

To be carrted fwd: 

( 1 ) 

2.838.47 
1.077.93 

3.916.40 

41.67 
162.60 
162.60 
40.65 

1.931.48 
1.406.27 

41.67 
354.16 

41.67 
772.35 
812.35 

2.123.67 
41.67 

833.33 
40.65 
41.67 

1.491.48 
41.67 

1.467.53 
1.042.25 
1.291.66 
3.706.83 

41.67 
2.155.98 

101.63 
41.67 

20.230.83 



Brought fwd: 20.230.83 

Susanna. A. Italy 41.67 
Torri. G. Italy 41.67 

Subtotal 20.314.17 

3 PARTICIPANTS 

Abbad. S. Algeria 150.00 
Abu-Jarad, F. Jordan 364.02 
Andriamanantena. R Madagascar 512.19 
Aziml-Garakani. D. Iran 800.61 
Selan. T. Czechoslovakia 402.44 
Chalupnilc. S.B. Poland 475.61 
Charvat. J. Czechoslovakia 402.44 
Cuculeanu. V. Romania 475.61 
Dousa. P. Czechoslovakia 475.61 
OWivedi. K.K. India 768.40 
Gcczy. G. Hungary 439.02 
Grecu. C.V. Romania 439.02 
Kattaa. B. Syna 402.44 
KriZman. M.J. Yugoslavia 146.34 
Moucka. L. Czechoslovakia 438.11 
Mytebert. X.F. Albania 721.61 
Pavlovich. P.V. US.SR 300.00 
Perelygln. V.P. US.SR 800.61 
Petemel C .. M. Yugoslavia 439.02 
Planinlc. J. Yugoslavia 725.61 
Ramola. R.C. India 475.61 
Singh. M. India 439.02 
Tecson Zamora. RM. Philippines 510.36 
Tretakova. S. US.SR 800.61 
Tzvetanov. T.I. Bulgaria 548.78 
Varhegyl. A Hungary 439.02 
Vaupotic. J. Yugoslavia 146.34 
Wysocka Kopecke. M. Poland 475.61 

Subtotal 13,514.06 

4 OVERHEADS c·> 
UNIDO share of total overhead charges (inclusive of 
organl7.aUon. supervts1on. tec~al asststance. 
secretariat. proviston of facilltles. etc.) 

Total 37,744.8! 
•••••••••••• 

(•! 0verhead costs are not being reported since direct costs do already exceed 
UNIDO' s contnctual contrtbuUon: they will be covered. together wtth the 
overexpendlture. by lCTP's budget. 

ICTP Finance/am 
1992-01-23 
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