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Concentration *’Cs and discrimination coefficient in benthos organisms in
the dump sites for solid radioactive waste in Kara sea
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INTRODUCTION

Within the framework of the Joint Russian-Norwegian Commission for Cooperation in the
Environmental Sector, International Atomic Energy Agency and European Union joint
expeditions have been conducted to investigate radioactive contamination of Northern Seas.
The main conclusion was that the dumping of radioactive waste does not influence the
general level of radioactive contamination in the Kara Sea. Radiation doses from existing
contamination would be negligible.

However, local effects in the vicinity of the dumping sites could not be excluded, and it was
necessary to undertake detailed investigations in these regions, and assess leaching and its
consequences.

The present report summarized the results of investigation radioactive contamination of the
benthos organisms and plant in the Ambrosimov Bay, Stepovogo Bay, Tsivolki Bay and
nearest regions of Kara sea

MATERIALS AND METHODS

Radioactive contamination of the benthos organisms and plant of the Ambrosimov Bay,
Stepovogo Bay, Tsivolki Bay and nearest regions of Kara sea were under investigation during
73 and 81 cruises R/V Professor Shtokman (2005-2006y) (Fig.1). The samples of biota were
taken with trawl in the dump sites for solid radioactive waste.
The samples of sediment were taken with a bottom sampler «Ocean — 50». Measurement of
7Cs in samples of biota and sediment performed by means of gamma-spectrometer with a
detector made of super pure germanium GC-3020 with a relative efficiency of 30% (Co-60
line - 1,332 Mev) and a resolution of 1,8 Kev. To inspect the dumped objects underwater
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video camera and underwater gamma-spectrometer were used. Direct measurements of ~ Cs
in the bottom sediments were performed in situ with gamma-spectrometer.
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Concentration ~'Cs in groups of animals and plants, dominating in trawling samples was
defined.
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RESULTS AND CONCLUSIONS

Maximum °'Cs concentration was found in Motrocyrihus rinkii - 3.19 Bk/w.w.kg,
Ophiocten , Stegophiura — 2.96 Bk/w.w.kg (Ambrosimov Bay) and Saduria sabini - 2.37
Bk/w.w.kg (Stepovogo Bay). s concentration for Astartidae (Astarte borealis, Astarte

elliptica) — 1.19 Bk/w.w.kg, Bathyarca glacialis — 1.58 Bk/w.w.kg, Laminaria — 1.77
Bk/w.w kg (Fig. 2).
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Fig. 1. Sampling sites of the R/V Professor Shtokman (2005-2006y) Expedition

It is not revealed influences of the raised concentration of > Cs in Abrosimov Bays and
Stepovogo Bay on qualitative structure of bottom communities. Benthos communities of
investigated areas correspond ones described in the literature for coastal areas of Kara sea.

In benthos of the investigated Bays it is found concentration of Bcs up to 3.19 Bk/kg of wet
weight. The greatest concentration in benthos of Abrosimov Bay and Stepovogo Bays:
Holothurian Myriotrochus rinkii, Isopoda Saduria sabini, Ophiura Ophiocten sericeum and
Stegophiura nodosa are found.
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Fig. 2. Maximum "*’Cs concentration in seaweeds and animals, dominating in trawling samples
from the Ambrosimov Bay, Stepovogo Bay, Tsivolki Bay and nearest regions of Kara sea.

Concentrations of ' Cs in benthos on the stations located in the center of Abrosimov Bay and
Stepovogo Bay and adjoining to underwater radioactive objects are higher then in the open
sea opposite to Bay. Thus, local effects in the vicinity of the dumping sites take place.



The average concentration of technogenic 17Cs in benthos organisms in Abrosimov Bay and
Stepovogo Bay is also higher then in open part of the Kara sea and in other areas of a shelf of
the Arctic seas. The best indicators of radioactive pollution among the investigated benthos
species were brown seaweed Laminaria saccharina and Isopoda Saduria sabini.

Comparing our data with received in 1992 - 1994 in Abrosimov Bay and Stepovogo Bay
(Salbu et al., 1997), it is possible to conclude, that concentration of B7¢Cs in benthos
organisms decreases non-uniformly. So, concentration of B7Cs in Fucus inflatus decreased in
7 - 7.5 times, whereas in Laminaria saccharina approximately in 2 times. Unfortunately, to
perform detailed comparison it is not obviously possible, as detailed radiological researches
benthos in these areas earlier it was not spent.

The concentration factors (Kd) for seaweeds and animals were calculater (table. 1)

The greatest factors of accumulation of 7¢s are found out at holothurian Myriotrochus
rinkii, brown seaweed Laminaria saccharina and Isopoda Saduria sabini.

In the surface layers of sediment concentration Bes (up to 40 Bk/kg) has been registered.
Near to an exit from the Bay the concentrations were 8 - 10 Bk/kg. Maximum concentration
17Cs have been found out in layer 10 — 12 cm in Abrosimov Bay (150 Bk/kg) and in layer 4
— 6 cm in Stepovogo Bay (100 Bk/kg). Average concentrations of 7Cs in seawater in these
Bays are similar and on the average equal approximately 3.2 Bk/m’.

In the surface layer of sediment from Tsivolki Bay concentration of B7cs were 5 - 10 Bk/kg.
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Maximum of concentration was in layers 6 - 8 cm. Average concentration of ~ Cs in seaater
was 1.86 Bk/m’.



Table 1. The concentration factors for seaweeds and animals

Species Kd
Phaeophyta

Laminaria saccharina 559
Fucus inflatus 128
Crustacea Isopoda

Saduria sabini 598
Bivalvia

Nuculana pernula, Leionucula tenuis 212
Bathyarca glacialis 193
Astarte borealis 376
Astarte elliptica 376
Clinocardium ciliatum 115
Serripes groenlandicus 152
Echinodermata

Myriotrochus rinkii 994
Strongylocentrotus droebachiensis 332
Urasterias linkii 132
Ophiocten sericeum, Stegophiura nodosa 373
Ophiocten sericeum, Ophiacantha bidentata 156
REFERENCES

Salbu B., A.I. Nikitin, P. Strand, G.C. Christensen, V.B. Chumichev, B. Lind, H. Fjelldal, T.D.S. Bergan,
A.L Rudjord, M. Sickel, N.K. Valetova, L. Foyn, 1997.Radioactive contamination from dumped nuclear
waste in the Kara Sea - results from the joint Russian-Norwegian expeditions in 1992-1994. The Science of
the Total Environment, Vol. 202, N 1: 185-198.




	INTRODUCTION
	MATERIALS AND METHODS
	REFERENCES


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


