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PUBLIC SERVICE MISSIBNBIATION SAFETY AND PERMANENT MONITORING

SPECIAL LABORATORY FACILITIES

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

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

SECONDARY STANDARD DOSIMETRY
LABORATORY FOR RADIATION PROTECIT

The role of SSDL is to provic
traceable and reliable calibrations with the gaxil
achieving an uncertainty of the calibration facto
of the order adequate to radiation protectior
criteria. The implementation of the quality syster
requires high commitment of all SSDL st
members and can be achieved through well
organized and documded teamwork. The
reference radiation qualities in SSDL comply w
the PNISO 40371 Standard. In additior
preliminary work has been done to prepat
production of few high aikerma spectra as a nev
tool for the laboratory.

THE RADON CALIBRATION CHARB

CLOR operates a walk
radon/aerosol chamber with anteoom (shown on
the left) for use in the quality assurance progra
for radon and radon progeny measurements. T
chamber body is an atight climatized room made
of sandwich elements coverddside with stainless
steel. Its inner volume is of ca.12.37m3 and t
surfaceto-volume ratio of ca. 2.6 m. Climatic
condition: temperature and relative humidity ma
be controlled manually or automatically.

AEROSOL SAMPLING STATIONS-5@05

S — ASSH00 is designed for ultra

sensitive  monitoring  of  radioactive  ai
contamination both in normal and emergenc
situations. Sampling can be performed in vario
atmospheric conditions: temperature, pressur
humidity aswell as dust air. Low limit of detectiol
for Cs137 is about 0.5 uBg/m3

CYTOGENETIC BIODOSIMETRY LABORA"

In the years 2002003,

Central Laboratory for Radiological Protectis
started to organize a service point for accident
dose assessment by ogenetic biodosimetry.
Organizing of this point was supported by the St¢
Committee for Scientific Research under the gre
No. 6T11 0051 2002C/05826. All three cytogene
assays were adapted to use in the CLOR

standard procedures of blood collectiorblood

culturing and fixation the blood cultures wer
prepared according to the IAEA recommendation
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RADIOACTIVE IODINE LABORATORY

In 1997, Central Laboratory
for Radiological Ptection set up a programme
G¢KS [F02NFG2NE F2NJ Y
GKENRPAR F2NJ LJI2LJzZ I (A2,
has been mainly foreseen for fast screeni
population in radiological emergency situation,
for monitoring occupationally exped people far
away from Laboratorylts task was to establisl
monitoring assembly and develop risk assessm
methods for people internally contaminatedith
I-131 in the event of a nuclear accident
radiological emergency.

LABORATORY OF PERSONALE®OSND
ENVIRONMENTAL DOSES

Since 45 years the
Laboratory of Personal Doses and Environmenta
Doses in CLOR has been carried out monitoring !
about 5000 radiation workers from about 350
institutions. The monitoring was based on
photographic dosimeters,'D and track detectors.
For gamma, beta and thermal neutrons the Koda
Personal Monitoring Film Type 2, andLdiE:Mg,Ti
sintered detectors were used. The detectors enal
the dose range of 0,1 mSv do 2 Sv for personal
effective doses Hp(10) and Hp(0,0Mpnitoring of
fast neutrons was performed by means of the
Kodak NTA nuclear emulsion. The detection limit
monitoring system was 0,4 mSv

RADIOACTIVE IODINE LABORATORY

In 1997, Certral Laboratory
for Radiological Protection set up a programn
G¢KS [FO02NIG2NE F2N Y
GKENRAR FT2NJ L} Lz I (A2
has been mainly foreseen for fast screeni
population in radiological emergency situatior,
for monitoring occupationally exposed people fi
away from Laboratorylts task was to establist
monitoring assembly and develop risk assessm
methods for people internally contaminategith
I-131 in the event of a nuclear accident ¢
radiological emegency.

LABORATORY OF PERSONAL DOSES
ENVIRONMENTAL DOSES

Since 45 years the
Laboratory of Personal Doses and Environmental
Doses in CLOR has been carried out monitoring 1
about 5000 radiation workers from about 350
institutions. The monitoring walsased on
photographic dosimeters, TLD and track detector
For gamma, beta and thermal neutrons the Kodal
Personal Monitoring Film Type 2, anddE:Mg, Ti
sintered detectors were used. The detectors enat
the dose range of 0,1 mSv do 2 Sv for personal
effective doses Hp(10) and Hp(0,07). Monitoring ¢
fast neutrons was performed by means of the
Kodak NTA nuclear emulsion. The detection limit
monitoring system was 0,4 mSv
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RESEARCH ACTIVITIES

1 RESEARCH ACTIVITIES

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

ad {dzLX AZaFlsT %o t ASGNI I
DEPARTAMENT OF RADIATION HYGIENE

lodine-129 in the environment originates from natural and raaade sources which
include: nuclear weapon tests, discharges from reprocessing facilities and from the damaged
nuclear reactor aChernobyl, and normal operation of nuclear reactors. According to the
estimation by Hou et al. [Ihore than 95% ot* 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*®% in the Baltic Sea waters ranges fror3x10" g/l in the north Baltic to
6x10*3g/l in the south Baltic. The ratio 67%/*%'1 in the south Balticequal to 5 x 18, is four
orders of magnitude higher than the preiclear era level and two orders of magnitude
higher than the fallout level from global nuclear weapons testing. Large share of radioactive
substances, includintf™, entering the sea isrfally deposited in sediments. The study 61

in bottom sediments, limited only to the Kattegat area [2], indicated tHak originated
mainly from the reprocessing plants at La Hague and Sellafield and that the rafiy'6fl

in the surface 1Zm layer ranged from 5.0x1to 3.0x10°.

The objective of this study was to determine the geographical and vertical distributiGil of

in the bottom sediments in the south Baltic area. Simultaneously wWith **1 was
determined. It allowed to calculat*®/**’| ratio and to estimate sources df° 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 lay&s26; 57; 7-9 cm. The locations

are shown in Fig. 1.

The **1 and **'| were determined by radiochemical neon activation analysis (RNAA)
method described by Muramatsu and Yoshida [4], with some modifications by Z.PiEtizak

et al. [5]. The procedure consists of greadiation chemistry (sample decomposition, iodine
extraction and baclextraction cycle, feze drying), irradiation and postadiation
chemistry (separation of iodine and measurements8f and *?%). ' was used as yield
tracer.
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Figure 1. Locations of sampling stations and deposition of 129] (Jx 10-9g m-2) and
127] (1 g m2) evaluated for 9-cm layer of Baltic Sea bottom sediment

In Table 1 there are given concentrations 6t and*?'l in the core samples and the atom
ratios of 1291/1271.The concentrations of*Yl were the highest in the-@ cm layer of the
sediments. Theylecreased exponentially with depth (Fig. 2). The concentration$’ofn

the surface layers were the highest in the Bornholm Basin (P39)2 x 167 at/kg and in
eastern part of the southern Baltic Sea (P14@0.2 x 18? at/kg. Taking into account #i

the sedimentation rate in the open Baltic Sea equals to about 0.5 mm per year it could be
estimated that the Zzm layer has been formed in the last 40 years. Evidently, this high level
of ' is due to the marine discharges from reprocessing plantsaatiague 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, concentratioffdfin the upper layer was only
about half of that at stations P39 and P140.pMsent, no explanation of this observation
can be proposed.

In the Gdansk Basin (P1, P110, P116) the concentratidRd of 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 mrit)y hence the layer of 2 cm was formed in the past 10
years. The obtained results suggest that the marine dischargé&dfom the European
reprocessing plants reach the Gdansk Basin in a smaller degree than the openeRaltic S
The "l concentrations were similar along the profiles, however, differences between sub
regions were considerable. Mean concentrations'df were the highest in P39 sampling
station - 413+20 mg/kg and they decreased in the following sequence: 28+12 mg/kg,
P140- 20245 mg/kg, P1113+11 mg/kg, P11677+7 mg/kg and P11067+13 mg/kg.
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Table 1. Concentrations of 12°] and 1271 in Baltic Sea bottom sediment and the
ratios of 129]/ 127]

129| 129| 127| 127| 129|/127|

| (g/kg) (atkg) (g/kg) (atkg)  ratio
station  Honth (my (€M) (MBa/kg) R e U e (at/at) x10°

0-2 154 24.05 11.23 409 1943 5.78

545;332 June 2000 25 470  7.35 3.43 383 18.38 1.87
150y 5 (63) 57 062  0.97 045 420 29.96 0.23

7-9 0.77 1.20 0.56 431  20.63 0.27

P5 02  6.68 10.44 488 196 9.27 6.52
55°Mn = June2003 25 269 421 197 206 9.75 2.01
15%p = (90) 57 1,33 209 097 206 9.78 1.00

79 117 183 0.85 224 1060  0.80

P-140 0-2 13.9 21.79 10.18 208 9.88 10.30
55°0 0 £ ' June2002 2-5 4.01 6.26 2.93 203 9.62 3.04
18°H 0 X (88) 5-7 1.64 2.56 1.20 202  9.60 1.24

7-9 0.62 1.03 0.48 196 9.28 0.52

0-2 4.54 7.10 3.32 103  4.88 6.78

ceh s o June2005s 25 064 100 047 113 535 088
190',?,, bz (107) 57 039 0.62 029 128 6.09 0.47
79 033 051 024 109 5.8 0.46

P-110 02 746 1166 545 672 319 17.10
£p0 g5 Junel1999 25 201 315 147 696 3.30 4.45
1fncs (70 57 111 173 081 481 2.28 3.54

7-9 0.33 0.52 0.24 44.7 212 1.15

P-116 0-2 4.76 7.44 3.48 829 3.93 8.84
54°0 % June 2001 2-5 2.50 3.90 1.82 67.7 3.21 5.68
1°mT = (88) S5-7 0.89 1.40 0.65 79.8 3.60 1.81

7-9 0.41 0.65 0.30 76.6  3.63 0.83

Deposition of*?l and*?l, calculated on the basis of analyzed four layapsto 9 cm, are
given in Fig. 2. It can be seen, that depositior“dfwas almost the same in P39 and P140,
whereas the deposition of’l was about two times higher in P39 comparing to P140. In the
Bornholm Deep (P5), deposition8fl and*?’l was alout two times lower than in P39. In the
Gdansk Basin, deposition 81 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'* at P110 might resulirom discharge of*% from the Vistula river, which
according to [6] is equal to 8.6 xXX@toms Y.

Atomic ratios of?% to *?'] are presented in Fig. 3. In the uppeR @m layers it ranged from
1.7x10° to 5.80x10° and decreased along the profileswin to 10'°.The ratios 18- 10° 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 thenpiear era. This
indicates that'* in the upper Iger 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 abou57 mg/kg to 113 mg/kg. In consequendd/*? ratio was higher in
Gdansk Basin than in the open Sea, despite of higher concentratiofts iofsediments
collected in the open Sea region.
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Figure 2. Depth profiles of the 129] concentration in the sediment cores from the
South Baltic Sea

Figure 3.1291/ 127] atom ratio in the sediment cores
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