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1 Sources of radioactive
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Overview (cont.)

Global fallout
Chernobyl fallout
Fuel reprocessing plants

Nuclear power plants

In the most affected areas of the Baltic Sea — the Bothnian
Sea and the eastern part of the Gulf of Finland - the highest
1311 and 137Cs concentrations in the surface water were found
to be 24000 Bg/m?3 and 5200 Bg/m3, respectively, during the
first half of May 1986 (llus, 2007).
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137Cs contours of Baltic Sea surface waters after the Chgtnob
accident (for the period 1986-1988) as extracteh filoe
GLOMARD database (H.D.Livingston, P.P.Povinec, 2000
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Global Fallout effect in Lithuania
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In addition, the exponential decrease inthe  24°Pu/23°Pu ratio down to the

global fallout value was found.

Nevertheless, ranges of measured values (from 0.14  to 0.40) indicated that

plutonium isotopes can derive from various sources.
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Activity concentration of 13’Cs in aerosol samples in
Vilnius in 1992.
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enuclear power plants and other
installations (0.03% of 3’Cs and
0.1% of °°Sr total input);

fuel reprocessing plants (4% of the
total input of 13’Cs into the Baltic
Sea).

(HELCOM MORS-PRO, 2007)

Annual liquid discharges of ~ *3’Cs from nuclear power
plants and other nuclear facilities-into the Baltic Sea
1984-2006

in



http://aaa.am.It

Activity of nuclides in rivers (water and bottom sediments) in 2001-2007

Akmena - Dane Nemunas Skirvyte Sventoji
Cs-137 Sr-90 Cs-137 Sr-90 Cs-137 Sr-90
Water 0-40 1.5-13 0-5.4 3-23 0-3.7 2-14
(Bg/m3) 7.4 8.5 1.0 9.3 0.8 6.6
SeBd?rt:]c;Tts 0.7-4 2.6-11 0.6-1.3 2.8-9.9 0.7-5.8 1.9-7.1
2.1 6.6 1.0 55 2.4 3.6

(Ba/kg)







2. Activity of Radionuclides In
the Baltic Sea
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The studied area is characterized by:

1. Horizontal and vertical salinity gradient:
*in surface waters from 0.5 to 7 %o

in near bottom waters from 5 to 9 %o

2. Strong loading by particulate matter:
*in the Curonian Lagoon from 1 to
100mg/I;
*in the Baltic Near-mouth from 2 to
30mg/l;
*in the Baltic Sea open waters 1 to
40mg/l;
The seasonal variations are mostly related
to plankton blooming periods.

3. The transitional-accumulation zone

4. Complex current regime

5. Intrusions of the Baltic sea water to the
Curonian Lagoon caused by:

odifferences in the water level;
*hydro-meteorological conditions:

santhropogenic activities.



Styra, 1988, 2001 Styra, 2001

1987 1988 1939 1996 1997 1998 1999
Year



Data of Institute of

Data of Environmental

_ Physics (IP) Protection Agency (EPA)
Baltic Sea area
G, S 137Cs, Bg/m 3 | Si
Bq/m? ites, n s, Bg/m ites, n
Open sea water 14-100 12 43-98 3
Near shore 50-100 12 37-96 2
water
Klaipeda port 51-52 2 -
curonian 1-67 5 0-27 2
Lagoon
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Activity concentration, Bq/m3

_Variations in the activity concentrations of 137Cs
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Sedimentation

As a result of a combination of biological and physical
processes solid material is transported from the water
column towards the seafloor. This material forms layers
which can provide information about the history of the
water body. (HELCOM, 2007)
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Total amounts of 13/Cs
(Bg m-2) at different
sampling stations of
the Baltic Sea in the
beginning of the 2000s



The Baltic Sea area Data of IP Data of EPA
137Cs, Bg/kg Sites,n | 'Cs, Bg/kg Sites, n
Open sea water 4 - 450 19 15-95 3
Near shore water 12 - 102 8 37 - 96 2
Klaipeda port 8 - 140 13 - -
Curonian Lagoon 0.4-210 15 0 - 208 2
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Activity In bottom sediments (cont.)

There are no significant differences between average
activities of radionuclides in the Baltic Sea and
Curonian Lagoon.

The highest detected activity of 13’Cs was (588 Bg/kg)
was detected in sample from station No LT R7 in 2007
and the highest activity of °°Sr was detected in sample
from station No LT10 (13.7 Bg/kg) in 1994.

The lowest activities of Cs-137 are observed near the
shore In transitional zone.
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Exper. Starting | Control | Kinetic Kg WSOS
No. concentr.| process| coefficient| [mL/g] | DF
[M] [min™]
Cs CL 2.3x10° | ID 6.15x10° 5.07
Cs 0.2-1 2.3x1¢° | ID 6.21x10° 1.57
Cs 1-4 2.3x10° | ID 9.9x10° 1.08
Cs 4-50 2.3x1%° | ID 3.11x10° 3.43
Cs 5-100 | 2.3x1¢’ | ID 5.12x10° 2.67
Cs5-100 | 2.3x1¢° | GD 5.12x10° 1.15
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3. Non-radioactive contamination

CEDA-MSI International Seminar on Dredging and the Environment 15 — 16 October 2008-07-31 Tallinn, Estoai



Heavy metals and HC
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HC concentrate In the
accumulating mud layer of
deepened basins, bays and
small harbours, bound by jeties.

HC, mg/kg

<20
20-250

produced by 550-500
Institute of Geology and Geography >500
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more than 50,000 tons of Chemical warfare agents (CWA)
containing over 10,000 tones highly active toxicants were dumped in
the Baltic Sea,




Chemical warfare agents (cont.)

Earlier, it was estimated that between 36,000 t and 50,000 t
of munitions have been dumped east of Bornholm and
south-east of Gotland (south-west of Liepaja).

Based on the information currently available, the estimate
of the quantity of chemical munitions dumped east of
Bornholm and south-east of Gotland was reduced to
around 40,000 t.

Part of the chemical munitions dumpsite in the Gotland
Basin lies within the Lithuanian economic zone.

HELCOM, 1993. HELCOM CHEMUZ2/2/l/Reuv.l.
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The quantity of As containing chemical compounds is
approximately 30% of the chemical warfare agents dumped in
Bornholm and Gotland dumpsites.
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Scientific research vessel “V$jas”
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Conclusion

Studied parameters did not show any changes of the
environment at the chemical munitions dumpsite

Higher As concentrations were found at the chemical
munitions dumpsite, compared to other sites. Normalization
of results to iron showed slightly elevated residual As
concentrations near the dumpsite. However As
concentrations were low relative to other investigations

Chemical munitions - subject for future investigations
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Final Conclusion
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Thank you for your attention!
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