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Although there are some investigations on the artificial radionuclides distribution
over the Bulgarian coastal zone after the Chernobyl accident [1], [2], [3] for example,
a need for more extended information still exists. The determination of the radioactive
isotopes of Cs, Sr, Pu for now-a-days monitoring as well as their use in hydrophysical
studies is an uncompleted task. A step towards this goal is recently developed at
NIMH low level alpha spectrometric and radiochemical laboratory under the IAEA
TC project RER/2/003.

Main data set on the contamination during the period of the Chernobyl accident in
Bulgaria is based on gross beta counting especially in the coastal zone. Therefore the
development of the sorbent technique for the dissolved l34Cs and '"Cs determination
in the sea water was the first problem solved. The volume of the water passed through
the sorbent (fibrillose cationid CM-KI impregnated with copper fericianid) range from
200 to 600 1 in a water speed of about 2001/h. Gamma-spectrometric analysis was
provided by passive shielded HPGe detectors of 16 and 18% relative efficiency. Two
approaches were used to ensure the comparability of the data and to check the
efficiency of the sorbent: a) gamma spectrometry of the simultaneously taken 40-60 1
sea water samples, preconcentrated by evaporation and b) consistent sampling of 2-3
samples during the calm conditions at 2 sampling sides. Recently applied tracer
experiments with l14Cs confirmed close to 100% efficiency of the sorbent for
dissolved in sea water cesium. The results summarized in Tab. 1 show some decrease
in n C s concentrations in 1995 compared to 1994.

fable 1. Averaged concentration of 117Cs and l34Cs, one standard deviation and
concentrations and salinity range in surface sea waters along the Bulgarian coast

Month

Sep-94
May-95
Jun-95
Jul-95
Sep-95

Average l!7Cs
conc.mBq/1
41.7±3.4
33.1±0.8
34.9±3.5
22.9±4.5
32.8±2.2

Cone, range
mBq/1
38.2-45.1
32.1-33.9
32.4-41.1
15-26.2
28.4-35.6

Average n4Cs
cone.mBq/1
1.39±0.08
0.7410.12
0.94±0.12
0.52±0.13
0.7610.17

Salinity
range
16.4 aver.
16.3- 16.6
14.7-16.8
13.8-15.6
16.2- 17.2

The lower concentrations correspond to the lower salinity, probably due to the
refreshment caused by the inflow of the high Danube waters. l37Cs concentrations
measured during 1995 and 1996 in water samples from the Bulgarian part of the
Danube river show almost an order of magnitude lower values - 0.4-0.8 mBq/1 than
those in the Black Sea surface waters. The percentages of the 137Cs in paniculate form
vary from 8.9 to less than 0.2%, depending mainly of the peculiar features of the
sampling sides. The analysis of the n4Cs/'"Cs ratio in collected sorbent samples
discovers variations, but it is not so significant to exclude statistical variation. As an
example, the average ratio for 1995 for Shabla (north) is 0.0226 with a=0.006 and for
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Ahtopol (sough) it is 0.0251 with a=0.0012. The ration of 0.53 during the time of
accident for the Black Sea, [4] recalculated for July 1995 gives a value of 0.0237.

Determination of the 90Sr and transuranic elements has been started with an
estimation of the atmospheric deposition. A method, developed for simultaneous
radiochemical determination of the 90Sr and Pu isotopes in monthly collected
deposition samples at NIMH radioactive monitoring network is described in details in
[5]. In brief the method consists of wet ashing, separation of the plutonium by
TEVA.Spec chromatographic material and source preparation by co-ppt. with Nd as
fluorides, 90Sr separation by Sr.Spec™ (ElChroM.Ind.) and oxalate ppt., followed by
alpha spectrometry and low level beta counting. Yield determination is done by added
Pu-236 or 242 tracers for plutonium isotopes and gravimetrically by stable Sr or Y
carrier. The typical background of alpha detectors is 0.14 - 0.22 imp/h, and in beta
counting - 0.2 imp/min. This way the estimated deposition of the 239"240Pu at the coast
station Varna range from 1 (October 1992) to 0.2 mBq.m'2 per day (May 1995).
Measured wSr deposition is from 0.04 to 2.6 mBq.m"2 per day and is less than the l37Cs
deposition of averaged 5±3 mBq m'2 per day. It is interesting to compare this values to
the results obtained previously for the samples taken in May 1986 in some other
NIMH sampling stations [6], when the deposited activities of 23'Ji240pu varied from 26
to 152 mBq m'2 per day and 90Sr - from 3 to 37 Bq.m"2 per day.

The methods described above future were applied on the seaweed's samples,
collected during the period of 1992-1996 under the NIMH-BAS research project part
of the IAEA CRP "Application of Tracer Techniques in the Study of Processes and
Pollution in the Black Sea". In this case radiochemical analyses were provided on
different subsamples and the recovery for 90Sr was higher than in the procedure for
atmospheric samples. The measured 239+2l10Pu concentrations range from 0.05 to 0.2
Bq/kg dry weight, 90Sr - from 0.1 to 10 Bq/kg, compare to '"Cs variations from 4.2 to
16.7 Bq/kg dry weight, where the lower concentrations are measured in green (Ulva)
and higher in brawn (Cystoseira) seaweed species. An attempt was made to determine
the "JIAm concentrations, but because of the lower chemical yield of the Am, the
values of the 24lAm were below DL. The test experiments for radiochemical
separation of the plutonium and 90Sr in 20-401 water samples have been started
recently. In such way the opportunity in front of NIMH to perform modern, adequate
monitoring is considerably increased.
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