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MMBI Radioecological Research
in 1990-2000s
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Database. 1990-2000s
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Environmental Status
of the Varanger - Kola Coastal Area
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«Environmental Status of the Varanger — Kola Coastal
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Atlas of the Chemical and Radioactive Pollution of the Barents

Sea, 2003
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MuHKMCTEPCTEBO NPOMBILLMEHHOCTH, HaYKN U TeXHonorun P®
MypmaHckui Mopckon bruonorndyeckun MHeTuTyT KHL PAH
OT1aen aHTpoONoreHHoM 3KONormu

FnaeHasn | O npoekte | Nobepexke ot BapaHrep-ceopaa go m. Tepubepckuii | Medopckoe mope | LleHTpaneHan YacTe | Kapra caita |

ONEeKTPOHHBII aTNac XMMUYECKOTO W PaANOaKTUBHOTO 3arpA3HEHUS BKITIOYAET KApThl XMMWYECKOTO U PaAMoaKTUBHOIO 3arpA3HEHNS AOHHbIX OTMOXEHWIA ANA TPeX
paioHoB BapeHuesa mMops: nobepexbe oT BapaHrep-chbopaa 4o M. TepuGepckmii; loro-BocTouHas YacTs (Meyopckoe Mope) 1 LeHTpansHaa YacTs. MNpuuem nepebii
paiioH Ans Gonee HarnAAHOMo NPEACTABNEHNS PasbuT Ha 3 oBnacTy: 3anagHyo, UEHTPATbHYH M BOCTOYHYHO.

B ATtnac BOLLMW KapTbl 3arpA3HEHUSA JOHHLIX OTIIOXKEHWI CReayoLLMMN SNEMEHTaMu:

1. Tsxkenble meTannel (As, Cd, Cr, Cu, Hg, Ni, Pb, Zn)

2. XnopopraHuyeckre coennHenmna (cymma OOT, TXB, cymma TXLE, cymma MXB-7)

3. MonuuMknuyeckne apomaTiieckue yrnesogopoasl (cymma rAY)

4. Paguonyknuabl (127Cs, 80Co, 239.240py, 90gy)

WHdopmauus cobpara B akcneguuuax MMBIW (1991-2001 rr.) 1 nonyyeHa U3 gpyrux UCTOYHWKOB, YTO NOKA3aHO B NEreHAe Kakaoi U3 KapT.

Kaptsl caenanel B TMC-nporpamme ArcView Ha kapTorpacmdeckoii ocHose 13 Digital Chart of the World n GEBCO 97. 3arpsasHuTeny nokasaHbl Npy NOMOLLK
onpeaeneHHbIX MHTEPBANOB B NereHae.

Buibepute Ha kapTe oguH 13 3-X paiioHoB BapeHueBa Mops, NpeacTaBneHHbIx B ATnace: nobepexse oT BapaHrep-dbopda 4o M. Tepubepckuid ; [edopckoe Mope 1

LleHTpansHas YacTb .

Hap HacToAwmMm ATRacom TPYAUNUCE COTPYAHWUKKW OTAENAa aHTponoreHHoW 3konorn MMBU:

1. O. I. MaTuwoB- A.r.H., 3aM. AMPEKTOpa, 3aB. OTAENOM - pyKos0odcmeo
2. [ B. UNbWH - K.I.H., 3aM. 3aB. OTOena - ombop u cucmemamu3ayus 0aHHbix, pa3pabomka codepaHus Amnaca
3. 0. B. MouceeB - rn. cneuuanucT - co3daHue kapm, pa3pabomka codepxaHus Amnaca, ee6-ou3saiiH

FnaeHan | O npoekTe | MoGepexbe oT Bapanrep-thbbopaa no M. Tepubepckun | Mevopckoe mope | LleHTpanbHan YacTs | Kapra caiita |

© MMBM KHL, PAH 2002
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Radiochemical Lab in MMBI
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Expedition on board m/v “Viking 2".

4-9 August 2013
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Sampling in the Area of Andreeva

Bay, 28 October 2014

- Seawater, 0 m

- Bottom sediments (0-2 cm)
- Cores of bot. sed.

- Algae
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Volumetric activity of the 137Cs
and 20Sr in the Barents Sea and
the fiords of Svalbard surface

waters

-75°N

-70°N

e  stations of water sampling

3.5  volumetric activity .
of *'Cs, Bg/m’ e

10.4
volumetric activity
of “Sr, Bg/m’

] g J 55
,318
03\ % '
Greenland 3 s 3
Sea a
£
9

Specific activity of the 137Cs and
20Sr in sediment samples of the
Barents Sea and the fiords of

Svalbard

0° 20°E 40°E 60°E 80°E
3 5. 7925 -
» 0.1 2, .1

Spitsbergen

Greenland
Sea

D
04
uﬂ/

1.5

ara Sea

° stations of bottom
sediments sampling

79
i specific activity
of “'Cs, Balkg

45  specific activity
ﬁ] of “Sr, Bqlkg

75°N

-70°N

65°N



PRESENT RADIOACTIVITY LEVELS IN THE PHYSICAL ENVIRONMENT OF

ANDREEVA BAY _ .
Volumetric activity of the 137Cs
and °°Sr in surface waters

Location of sample stations
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Vertical profiles 13’Cs
and %°Sr in sediment
columns of Andreeva
and Malaya Andreeva
Bays and marine

coastal
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Activity 137Cs in sea algae-macrophytes of Andreeva and Malaya Andreeva

Bays, 2014
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Statens stralevern

Norwegian Radiation Protection Authority

Norwegian Radiation Protection Autority INTERNATIONAL CONFERENCE
HopBexckoe areHTCTBO Mo pagualmoHHon BezonacHocTv 5 : ol
«Radioecological research and monitoring
in the Barents Sea and the Andreeva Bay area:

Mimensk Marios Blological iaiiits current status, cooperation and further prospects»

MypmaHcKkuii MOpcKo GUONOrNYECKUA UHCTUTYT PR O GRAMME

Akvaplan-niva AS

Komnakms «AksannaH-HuBay I I P O I |P14h4h4 A
The Norwegian Barents Secritariat MEXJITYHAPOJIHASI HAYUYHA I KOHOEPEHLIW A
Hopeexckwit Baperu-cekpetapuat «Pa/In0IKOIOrNYECKHE HCCIIEI0BAHMS U MOHHTOPHHT

bapenuesa mopst 1 ryOnl AnjipeeBa:
All-Russian non-governmental organization COBPEMCHFOL CORTOMEHIC, COTPYIIHITICCTRO
«Russian Geographical Society» U JaJIbHEHIIINE NEPCICKTUBBDY
BOO «Pycckoe reorpagmyeckoe o6LLecTBO»

October 25, 2016 25 oxrs0ps 2016 1.
Murmansk, MMBI r. Mypmanck, MMbU




ISEN T02E 334X, Doklady Earth Sciences, 2007, Vol 472, Part 2, pp. 220- 225 i Pletades Publiching, Lid,, 2077
Original Russian Text © GG, Matshov, GV iy, IS, Usyaging, V. Motseev, Satve Dahle, N_E. Kazatkina, D_A. Valuyskaya, 2007, published in Doklady Akademis Nauk, 2017,
Vol. 472, No. 5, pp. 590593,

GEOGRAPHY

The Effect of Radioactive Waste Storage in Andreev Bay
on Contamination of the Barents Sea Ecosystem

Academician G. G. Matishov?, G. V. Ilyin®, 1. S. Usyagina®*, D. V. Moiseev’, Salve Dahle®,
N. E. Kasatkina®, and D. A. Valuyskaya®
Received April 25, 2016

Abstract—The effect of temporary radioactive waste storage on the ecological status of the sea and biota in
the littoral of Andreev and Malaya Andreev bays and near the shore of Motovskii Gulf {including the mouth
part of the Zapadnaya Litsa Bay) was analyzed. The littoral sediments contaminated by the ¥ Cs, "Sr, ?¥pu,
and 2?2* Py isotopes are located in the zones of constant groundwater discharge on the shores of Andreev
and Malaya Andreev bays. The littoral slopes and bottom depressions of the bays accumulate finely dispersed
terrigenous material and 7 Cs. The investigations have shown that the storage does not exert a significant

adverse effect on the radioactive conditions and the status of the sea ecosystems bevond Andreev Bay.

DOT: 10.1134/51028334X 17020155

Andreev Bay is one of the most well-known poten-
tially dangerous sites of radioactive contamination in
the shore zone of the Barents Sea. The temporary
radioactive waste storage (TRS) located on the shore
of the bay is the largest storage site of radioactive
wastes (RAW) in Northern Europe and is a source of
artificial radionuclides. The potential hazard of the
TRS effect exceeds the regional risks and is spread over
the Barents Sea, an international fishery basin.

The TRS of RAW in Andreev Bay has been used for
a 40-year period. Its areas were sometimes contami-
nated as a result of the loss of containment of the stor-
age of wastes of the fuel assembly in 1982 and the
spread and leakage of radioactive materials from the
open storage of solid RAW. The volume of radioactive
loss is about 37 terabecquerel |1, 2, 3].

The plot of TRS occupies the cape, which enters
Zapadnaya Litsa Bay of Motovskii Gulf and forms
small bays (Andreev and Malaya Andreev) (Fig. 1).
The moraine deposits on the plot determine quick iso-
tope migration to lower horizons, their spread, and
prolonged flow into the surrounding sea with ground-
water.

The radioecological conditions in the sanitary-
protection zone of the TRS are controlled by the Fed-

 Murmansk Marine Biological Institute, Kola Research
Center, Russian Academy of Sciences, Murmansk,
153010 Russia

b Akvaplan-niva AS, Polar Environmental Cenire,
Tromse, Norway

*e-mail: ugagina @mmbi.info

eral Center for Nuclear and Radiation Safety, the
Northwestern Center for Radioactive Waste Manage-
ment, the Federal Medical—Biological Agency of
Russia, and the Center of Hygiene and Epidemiology
no. 120. Nevertheless, their data are insufficient for
evaluation of the contaminating effect of the TRS on
the water and ecosystems near the seashore in places of
the discharge of Zapadnaya Litsa Bay. Investigations
of the possible effect of the TRS were performed in the
region by the Murmansk Marine Biological Institute
in 2013—-2014.

Their aim was to analyze the effect of the radiation-
hazardous object on the ecological status of the sea
and biota near the TRS in Andreev Bay and near the
shore of the Kola Peninsula (Motovskii Gulf). These
are ecosystems with a permanent source of contami-
nation of technogenic isotopes.

There were two stages of investigation in the littoral
areas of Andreev and Malaya Andreev bays around the
TRS and near the shore of the Kola Peninsula, includ-
ing the mouth of Zapadnaya Litsa Bay (Fig. 1).

The samples for the investigations were taken in
Motovskii Gulf August 4-9, 2013, during an expedi-
tion of the vessel Viking-2. The expeditions in Andreev
Bay took place October 28—29, 2014.

We took 17 samples of seawater from the 0—1 m
layer, 17 samples from the top (0—2 cm) layer of bot-
tom sediments, and 12 ground columns 11 to 18 cm
long. Ground core samples were cut into |-cm-thick
layers for layer-by-layer study. Bottom sediments were
sampled with the use of the Van Veen grab and gravi-
tation tube, and samples from the littorals of bays were
taken with the use of a ground sampler and by diving.
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Planned sample sites, end of October 2017
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Route of R/V “"Dalnie Zelentsy” in August-October
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JOINT MMBI - AKVAPLAN-NIVA PROJECTS WITH RADIECOLOGICAL
TASKS

Development of methods for ecosystem-based monitoring of the coastal zone
and continental shelf of the Barents Sea and the High Arctic, methods for
scenario modeling of emergency situations related to transport of petroleum
products and radioactive waste, accompanied with and innovative technologies
for marine environment protection under conditions of the marine periglacial
(Project identification number RFMEFI61616X0073, Agreement number
14.616.21.0073) MEMO-PRO (2016-2018)

Evaluation of the present radio-ecological situation in Andreeva Bay, adjacent
offshore areas and the Kola Bay (2017-2018)
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