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A short description of CLOR  
 
Creation 
Central Laboratory for Radiological Protection (CLOR) 

was created in 1957 by a decree of Prime Minister 

with functions concerning the protection of state 

from radiation hazards.  Until 2001 CLOR was under 

the authority of the National Atomic Energy Agency, 

and from August 2001 is under the authority of the 

Ministry of Economy.   

 

Status 
We are research center with altmost 50 years 

tradition and our statutory responsibility is protection 

of general population, occupationally exposed 

persons, and the environment against the hazards of 

ionizing radiation. CLOR fulfils this task by routine 

practical activities, preventive and operational tasks, 

by scientific studies, and by providing sound advice to 

private and governmental organizations. 

 

Fields of activity 
Our duties comprise of: 

§ monitoring of radioactive contamination in foodstuffs 

and environmental components,  

§ around-the-clock radiological emergency service 

assistance,  

§ support the countermeasures against illegal trafficking 

in nuclear and radioactive materials,  

§ monitoring of personal radiation doses,  

§ calibration and attestation of radiation measurement 

instruments,  

§ research on matters dealing with radiation, radiation 

protection, radiobiology and radioecology,  

§ professional training in radiation protection. 

Expertise and research 
CLOR offers high quality services which are based on 

its expertise in radiological protection and which are 

backed up by continual research and development. 

 Our customers include major corporations, industrial 

organizations, hospitals, universities and local 

authorities. Our staffs have a wide range of practical 

experiences in the measurements of radiation both in 

the workplace and environment.  

 

 

Main lines of development 
§ Optimizing support missions for public authorities. 

§ Reworking its research process in consultation with its 

main partners. 

§ Opening up its expertise to take the expectations of 

society into account. 

§ Developing the European and international dimension. 

À2004 budget 
wŜŎŜƛǇǘǎ ƻŦ нрп aϵΣ ŜȄǇŜƴŘƛǘǳǊŜ ƻŦ нтс aϵΣ 
ƻŦ ǿƘƛŎƘ мс aϵ ǿŜƴǘ ƛƴǘƻ ƛƴǾŜǎǘƳŜƴǘǎΦ 
 

Staff 
CLOR employs about 40 specialists ς 

engineers, researchers, physicians, and technicians, 

experts competent in radiation protection and 18 

management, assist and administrative personnel. 

 

SCIENTIFIC COUNCIL 
Chairman  

Prof. Dr hab. Zbigniew Jaworowski 

Vice Chairmen 

Prof. Dr hab. Barbara Gwiazdowska 

aƎǊ ²ƻƧŎƛŜŎƘ aǳǎȊȅƵǎƪƛ 

 

Members 

Dr Wojciech Bulski 

tǊƻŦΦ ŘǊ ƘŀōΦ {ǘŀƴƛǎƱŀǿ /Ƙƛōƻǿǎƪƛ 

aƎǊ ƛƴȍΦ Iŀƴƴŀ 5ȊƛƪƛŜǿƛŎȊ-Sapiecha 

aƎǊ ƛƴȍΦ YǊȊȅǎȊǘƻŦ LǎŀƧŜƴƪƻ 

Prof. dr hab. Marek Janiak 

Dr Maria Kowalska 

Dr Ludwika Kownacka 

tǊƻŦΦ ŘǊ ƘŀōΦ {ǘŜŦŀƴ YƻȊƱƻǿǎƪƛ 

5Ǌ tŀǿŜƱ YǊŀjewski 

Prof. dr hab. Kazimierz Lebecki 

Dr Melania Pogorzelska 

Dr Lidia Rosiak 

tǊƻŦΦ ŘǊ ƘŀōΦ {ƱŀǿƻƳƛǊ {ǘŜǊƭƛƵǎƪƛ 

 

Secretary 
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SECONDARY STANDARD DOSIMETRY 
LABORATORY FOR RADIATION PROTECTION  

The role of SSDL is to provide 
traceable and reliable calibrations with the goal of 
achieving an uncertainty of the calibration factors 
of the order adequate to radiation protection 
criteria.The implementation of the quality system 
requires high commitment of all SSDL staff 
members and can be achieved through well -
organized and documented teamwork. The 
reference radiation qualities in SSDL comply with 
the PN-ISO 4037-1 Standard. In addition 
preliminary work has been done to prepare 
production of few high air-kerma spectra as a new 
tool for the laboratory.  

 

 

THE RADON CALIBRATION CHAMBER      

CLOR operates a walk-in 
radon/aerosol chamber with ante-room (shown on 
the left) for use in the quality assurance program 
for radon and radon progeny measurements. The 
chamber body is an air-tight climatized room made 
of sandwich elements covered inside with stainless 
steel. Its inner volume is of ca.12.37m3 and the 
surface-to-volume ratio of ca. 2.6 m-1. Climatic 
condition: temperature and relative humidity may 
be controlled manually or automatically. 
 

AEROSOL SAMPLING STATIONS ASS-500

ASS-500 is designed for ultra-
sensitive monitoring of radioactive air 
contamination both in normal and emergency 
situations. Sampling can be performed in various 
atmospheric conditions: temperature, pressure, 
humidity as well as dust air. Low limit of detection 
for Cs-137 is about 0.5 µBq/m3 

 

 

CYTOGENETIC BIODOSIMETRY LABORATORY 

In the years 2002-2003, 
Central Laboratory for Radiological Protection 
started to organize a service point for accidental 
dose assessment by cytogenetic biodosimetry. 
Organizing of this point was supported by the State 
Committee for Scientific Research under the grant 
No. 6T11 0051 2002C/05826. All three cytogenetic 
assays were adapted to use in the CLOR and 
standard procedures of blood collection, blood 
culturing and fixation the blood cultures were 
prepared according to the IAEA recommendations.   

 

 

SPECIAL LABORATORY FACILITIES 

CLOR undertakes wide activity of maintenance of high quality service in a frame of 
calibration of radiometric devices, standardization and control and possess unique 
laboratory equipment to test measurement devices.  

Moreover CLOR radiochemical units is developing and implementing new metedology for 
determining low level natural occurring radioizotopes in environmental samples. 
 



PUBLIC SERVICE MISSIONS - RADIATION SAFETY AND PERMANENT MONITORING 

CLOR REPORT:  RESEARCH AND OPERATIONAL ACTIVITIES 2004-2005 

Page 5 of 106 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RADIOACTIVE IODINE LABORATORY 

In 1997,  Central Laboratory 
for Radiological Protection set up a programme 
ά¢ƘŜ [ŀōƻǊŀǘƻǊȅ ŦƻǊ ƳƻƴƛǘƻǊƛƴƎ ƻŦ ǊŀŘƛƻƛƻŘƛƴŜ ƛƴ 
ǘƘȅǊƻƛŘ ŦƻǊ ǇƻǇǳƭŀǘƛƻƴ ƛƴ ŜƳŜǊƎŜƴŎȅ ǎƛǘǳŀǘƛƻƴέΦ Lǘ 
has been mainly foreseen for fast screening 
population in radiological emergency situation, or 
for monitoring occupationally exposed people far 
away from Laboratory. Its task was to establish 
monitoring assembly and develop risk assessment 
methods for people internally contaminated  with 
I-131 in the event of a nuclear accident or 
radiological emergency.  

 

LABORATORY OF PERSONAL DOSES AND 
ENVIRONMENTAL DOSES 

Since 45 years the 
Laboratory of Personal Doses and Environmental 
Doses in CLOR has been carried out monitoring for 
about 5000 radiation workers from about 350 
institutions. The monitoring was based on 
photographic dosimeters, TLD and track detectors. 
For gamma, beta and thermal neutrons the Kodak 
Personal Monitoring Film Type 2, and TL-LiF:Mg,Ti 
sintered detectors were used. The detectors enable 
the dose range of 0,1 mSv do 2 Sv for personal 
effective doses Hp(10) and Hp(0,07). Monitoring of 
fast neutrons was performed by means of the 
Kodak NTA nuclear emulsion. The detection limit of 
monitoring system was 0,4 mSv 
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As in the former years, in 2002 and 2003 the efforts of CLOR were concentrated on 
operational and preventive actions, aimed to ensure the radiation safety of the country. 
These activities, covering several public services, engaged about 70 percent of human and 
financial resources of CLOR. The operational programs were organized as long-term tasks, 
to guarantee the continuity of radiation protection services. In 2002 and 2003 CLOR 
participated in several national and international research projects. Prime among them 
were those sponsored by the Six Frame Program of the European Union, by bilateral 
agreements between CLOR and Institute of Transuranium Elements in Karlsruhe, 
Germany, and also the EMRAS program coordinated by IAEA. In the latter project, a 
representative of CLOR leads the Iodine Working Group. During these two years CLOR 
Center and Scientific Information, usually with scientific stuff of CLOR, released about 
3000 consultations and informations on the matter of radiological protection of 
population and environment. Multidisciplinary character of radiological protection, 
spanning several scientific disciplines, need a close cooperation between operational and 
research staff of our institution. Practically all research activity in CLOR is carried out to 
support operational services in radiation protection. Such arrangement seems rational as 
it ensures a more efficient use of equipment, limits of costs, and enables taking advantage 
knowledge and experience of scientists both in normal operations and in nuclear 
emergency. This marriage of practice and science, joined with experience of many 
decades, is invaluable for solving the unpredictable intricacies posed by emergency 
situations. No regulations, and even the best standards, may here suffice. I wish to recall 
in this respect the statement of Lauriston Taylor, the doyen of radiological protection, 
ǿƘƻ ƛƴ мфрт ǎǘŀǘŜŘΥ άwŀŘƛŀǘƛƻƴ ǇǊƻǘŜŎǘƛƻƴ ƛǎ ƴƻǘ ƻƴƭȅ ŀ ƳŀǘǘŜǊ ƻŦ ǎŎƛŜƴŎŜΦ Lǘ ƛǎ ǇǊƻōƭŜƳ ƻŦ 
ǇƘƛƭƻǎƻǇƘȅΣ ƳƻǊŀƭƛǘȅ ŀƴŘ ǘƘŜ ǳǘƳƻǎǘ ǿƛǎŘƻƳέΦ  
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1 RESEARCH ACTIVITIES 

1.1 IODINE-129 AND IODINE-127 IN BOTTOM SEDIMENTS OF THE 
BALTIC SEA 

aΦ {ǳǇƭƛƵǎƪŀΣ ½Φ tƛŜǘǊȊŀƪ-Flis  

DEPARTAMENT OF RADIATION HYGIENE 

 
Iodine-129 in the environment originates from natural and man-made sources which 
include: nuclear weapon tests, discharges from reprocessing facilities and from the damaged 
nuclear reactor at Chernobyl, and normal operation of nuclear reactors. According to the 
estimation by Hou et al. [1] more than 95% of 129I in the Baltic Sea waters originates from 
European reprocessing facilities, whereas the contribution from the Chernobyl accident is 
less than 1% in the south Baltic and less than 4% in the north Baltic At present the 
concentration of 129I in the Baltic Sea waters ranges from 1-3x10-13 g/l in the north Baltic to 
6x10-13 g/l in the south Baltic. The ratio of 129I/127I in the south Baltic, equal to 5 x 10-8, is four 
orders of magnitude higher than the pre-nuclear era level and two orders of magnitude 
higher than the fallout level from global nuclear weapons testing. Large share of radioactive 
substances, including 129I, entering the sea is finally deposited in sediments. The study on 129I 
in bottom sediments, limited only to the Kattegat area [2], indicated that 129I originated 
mainly from the reprocessing plants at La Hague and Sellafield and that the ratio of 129I/127I 
in the surface 12-cm layer ranged from 5.0x10-9 to 3.0x10-8.  
The objective of this study was to determine the geographical and vertical distribution of 129I 
in the bottom sediments in the south Baltic area. Simultaneously with 129I, 127I was 
determined. It allowed to calculate 129I/127I ratio and to estimate sources of 129I in the 
studied area.  
Sediment core samples were collected at three locations of the south Baltic Sea: Bornholm 
Deep (P5), open sea area (P140) and Gdansk Deep (P1). The present report also includes the 
results of the previous study for Gulf of Gdansk (P110), Gdansk Deep (P1) and Bornholm 
Basin (P39) [3]. Each core was divided into 4 depth layers: 0-2; 2-5; 5-7; 7-9 cm. The locations 
are shown in Fig. 1. 
The 129I and 127I were determined by radiochemical neutron activation analysis (RNAA) 
method described by Muramatsu and Yoshida [4], with some modifications by Z.Pietrzak-Flis 
et al. [5]. The procedure consists of pre-irradiation chemistry (sample decomposition, iodine 
extraction and back-extraction cycle, freeze drying), irradiation and post-irradiation 
chemistry (separation of iodine and measurements of 130I and 126I). 125I was used as yield 
tracer.  
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Figure  1. Locations of sampling stations and deposition of 129I (¶ x 10-9g m-2) and 
127I (µ g m-2) evaluated  for  9 -cm layer of Baltic Sea bottom sediment  

 
In Table 1 there are given concentrations of 129I and 127I in the core samples and the atom 
ratios of 129I/127I. The concentrations of 129I were the highest in the 0-2 cm layer of the 
sediments. They decreased exponentially with depth (Fig. 2). The concentrations of 129I in 
the surface layers were the highest in the Bornholm Basin (P39) ς 11.2 x 1012 at/kg and in 
eastern part of the southern Baltic Sea (P140) ς 10.2 x 1012 at/kg. Taking into account that 
the sedimentation rate in the open Baltic Sea equals to about 0.5 mm per year it could be 
estimated that the 2-cm layer has been formed in the last  40 years. Evidently, this high level 
of 129I is due to the marine discharges from reprocessing plants at La Hague and Sellafield 
which rose strongly from the beginning of the seventies of the last century [1, 2]. At the 
sampling station P5 in the Bornholm Deep, concentration of 129I in the upper layer was only 
about half of that at stations P39 and P140. At present, no explanation of this observation 
can be proposed. 
In the Gdansk Basin (P1, P110, P116) the concentrations of 129I in the upper layer were lower 
than in the open sea. In this Basin the sedimentation rate is about four times higher than in 
the open Baltic Sea area (~ 2 mm y-1), hence the layer of 2 cm was formed in the past 10 
years. The obtained results suggest that the marine discharges of 129I from the European 
reprocessing plants reach the Gdansk Basin in a smaller degree than the open Baltic Sea. 
The 127I concentrations were similar along the profiles, however, differences between sub-
regions were considerable. Mean concentrations of 127I were the highest in P39 sampling 
station - 413±20 mg/kg and they decreased in the following sequence: P5 - 208±12 mg/kg, 
P140 - 202±5 mg/kg, P1 -113±11 mg/kg, P116 - 77±7 mg/kg and P110 - 57±13 mg/kg. 
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Table 1. Concentrations of 129I and  127I in Baltic  Sea bottom sediment and the 
ratios   of 129I/  127I  

 
Deposition of 129I and 127I, calculated on the basis of analyzed four layers up to 9 cm, are 
given in Fig. 2. It can be seen, that deposition of 129I was almost the same in P39 and P140, 
whereas the deposition of 127I was about two times higher in P39 comparing to P140. In the 
Bornholm Deep (P5), deposition of 129I and 127I was about two times lower than in P39. In the 
Gdansk Basin, deposition of 129I was much more differentiated; it was the highest at P110 
and it decreased with the distance from the Vistula river mouth. It seems that higher 
deposition of 129I at P110 might result from discharge of 129I from the Vistula river, which 
according to [6] is equal to 8.6 x1021 atoms y-1. 
Atomic ratios of 129I to 127I are presented in Fig. 3. In the upper 0-2 cm layers it ranged from 
1.7x10-8 to 5.80x10-9 and decreased along the profiles down to 10-10.The ratios 10-8 - 10-9 are 
by one to two orders of magnitude higher than those observed after the nuclear weapons 
tests and by three to four orders of magnitude higher than those in the pre-nuclear era. This 
indicates that 129I in the upper layer of sediments originated from the reprocessing facilities. 
Concentrations of stable iodine in bottom sediments in the open Sea were from about 200 
mg/kg to about 400 mg/kg, while in the Gdansk Basin these concentrations were much 
lower, being from about 57 mg/kg to 113 mg/kg. In consequence 129I/127I ratio was higher in 
Gdansk Basin than in the open Sea, despite of higher concentrations of 129I in sediments 
collected in the open Sea region.  
 

Sampling 
station 

Sampling 
date 

Depth (m) 

Layer 
(cm) 

129I 
(mBq/kg) 

129I 
(g/kg) 
x 10-10 

129I 
(at/kg) 
x 1012 

127I 
(g/kg) 
x 10-3 

127I 
(at/kg) 
x 1020 

129I/127I 
ratio 

(at/at) x10-9 

P-39 
54oппΣлΩb    
15oлуΣлΩ9 

June 2000 
(63) 

0-2 
2-5 
5-7 
7-9 

15.4 
4.70 
0.62 
0.77 

24.05 
7.35 
0.97 
1.20 

11.23 
3.43 
0.45 
0.56 

409 
388 
420 
431 

19.43 
18.38 
29.96 
20.63 

5.78 
1.87 
0.23 
0.27 

P-5 
55oмпΣлΩb    
15oрфΣлΩ9 

 

June 2003 
(90) 

0-2 
2-5 
5-7 
7-9 

6.68 
2.69 
1,33 
1,17 

10.44 
4.21 
2.09 
1.83 

4.88 
1.97 
0.97 
0.85 

196 
206 
206 
224 

9.27 
9.75 
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Figure  2. Depth profiles of the 129I concentration in the sediment cores from the 
South Baltic Sea 

 

Figure  3. 129I/ 127I atom ratio in the sediment cores  
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