Lieli radiacijas riski Baltijas
juras regiona






Uzmanibas centra:

Baltijas jura — pasaules radioaktivaka

Kodolatkritumu galejo glabatuvju veidosana pasa
juras krasta Forsmark, Zviedrija, un Olkiluoto, Somija

Eiropas Atomskaldisanas centrs (European Spallation
Source) - planots celt juras krasta Lund, Zviedrija

Latvija vel var apstadinat sos procesus ar savam VETO
tiesibam ko sarga AN Espoo Konvencija un Juras
Protokols. EURATOM un Lisabonas ligumi var so
iespeju atnemt driz pec 2 oktobra, 2009, kad Irija
notiks atkartotais referendums .



Baltijas jura ir radioaktiva un

radiacija ir atrodama:

Zivis un citos juras iemitniekos, ipasi
vezveidigajos un divvaku gliemjos

Juras augos

Juras un upju smalkas nogulsnes, ka
piemeram Daugavas juras griva un Daugavas
nogulsnés

Pasa udeni varetu but Tritium

Nogulsnés un organismos: Caesium 137,
Strontium 9o, Plutonium 239, Uranium 238
Uranium 238 retak atrodams augos



2 foto-radiografijas: radioaktivas
dalinas juras nogulsnes un gliemi.




FOA: cesium-137 limeni zivis, ziemelu joras pirmaja

pusgada 1990.
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FOA, Zviedrijas Aizsardzibas pétniecibas uznémuma ilustracija, no zinojuma
"Radioaktivo avotu galvenas radiologiskas bazas, Kolas-Barenca regions"
(Executive Summary) Ronny Bergman un Alexander Baklanov - FRN Stokholma

1998.



"TOWARDS A BALTIC SEA UNAFFECTED BY HAZARDOUS SUBSTANCES -

HELSINKI COMMISSION Overview 2007~

Baltic Marine Environment Protection Commission

- to the Ministerial Meeting in Poland, 15 November 2007.  page 17
http://www.helcom.fi/stc/files/Krakow2007/HazardousSubstances MM20

o7.pdf



http://pop.enta.net/cgi-bin/sqwebmail/sqwebmail?timestamp=1250144430&md5=8P2R+ZhTMT8eEM9inf+PMw==&redirect=http://www.helcom.fi/stc/files/Krakow2007/HazardousSubstances_MM2007.pdf
http://pop.enta.net/cgi-bin/sqwebmail/sqwebmail?timestamp=1250144430&md5=8P2R+ZhTMT8eEM9inf+PMw==&redirect=http://www.helcom.fi/stc/files/Krakow2007/HazardousSubstances_MM2007.pdf

Helsinku Komisijas sledziens:

Tulkojums no iepriekshéjas slaida




Kadi ir iemesli?

e Udenu apmaina starp Baltijas un citam juram ir loti maza (tikai
ap 1% katru gadu).

e Cernobilas avarija 86. g. — makoniji nolija par BJ

e atmosféras kodolspradzienu 60-to g. testu makonji nolija par BJ

e Sellafield, Anglija, milzigas emisijas (Neskatoties uz minimalu
straumju iepl0dumu un lielo attalumu lidz Anglijai - Sellafield
joprojam, saskana ar Helsinku komisijas datiem, ir tresais
domingjosais faktors, kas izraisijis radioaktivitati Baltijas jura)

e atomreaktori Baltijas juras piekrasté



Baltijas joras regiona kodolspékstaciju ietekme apkartesosha

udeni uz gada individualo devu uz kritiskajam iedzivotaju
grupam
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Sven P. Nielsen, "Modelésana un novértéjums cilvékdevas." Riso National Laboratory, DK-
4000 Roskilde, Danija, un Eiropas Kopienas, 2000.
See:http://www.iae.lt/inpp en.asp?lang=1&subsub=41 (Fig.5.1.20).



http://www.iae.lt/inpp_en.asp?lang=1&subsub=41

Cs-137, Sr-g9o and Co-60 noplude Baltijas Jura no

kodoliekartam
http://www.helcom.fifenvironment2/ifs/ifs2008/en_GB/Cs137_discharges
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Kodolatkritumu galéjo glabatuvju veidosana
pasa juras krasta Forsmark, Zviedrija...







[ I

... un Olkiluoto, Somija

http://www.vtt.fi/research/technology/nuclear_waste_management.jsp?lang=en

Sahtu dzilurbumi jau
sasniedz vairakus simtus no
4,00 m paredzeta dziluma.
Saks darbibu 202o0.
Lemums paplasinasanat
glabatuves jaudu par
tresdalu no sakotnéja plana
pienemts Junija ‘og —kopa
12000 tonnas urana,
saskana ar ipasnieku
organizaciju Posiva.




400-500 metru dziluma

Kapslingsrér Anvint kambrinsle Bentonitlera Ovanmarksdel av slutférvar

Brinslekuts Kopparkapsel med Urberg Undermarksdel av slutforvar
av urandioxd insats av gjutjEm



Kodolatkritumu glabatuve Zviedrija

varetu sakt darbibu 2018 gada
p. 74, SOU 2007:38, Nuclear Waste State of the Art Report 2007




Glabatuvei janorobezo
kodolatkritumi 100.000-4,5 miljardi
adu




Riski, kas saistiti ar KBS-3 metodi

un ilgtermina drosibu

Atomindustrijai piederosais kodolatkritumu glabatuves izveides uznémums SKB
(skb.se), Zviedrija, eksporté savu kbs-3 metodi, ka atbrivoties no augsta limena
kodolatkritumiem uz citam valstim. Riski, kas saistiti ar ta ilgtermina drosibu, ir
daudzveidigi.

1. Vara kapsulas korode

KTH (Karaliskais Tehnologijas Instituts Stokhokma) pétnieks Peter Szakalos, liecina, ka
vara kapsulas, kuras atkritumus ievieto lai novérstu radioaktivo noplidi korodé un var
sadalities jau pirmaja simtgadé. STprobléma ir ipasi j0tama kalnu iezi ar bez-skabekla
udens caurpludi.

Visas valstis, ir gruti rast vietu kodolatkritumu glabasanai. Betiespéja ir lielaka
kodolelektrostaciju tuvuma. Kbs-3 metode starptautiskajas eksporta reklamas tiek
sludinata ka sameéra neatkariga no iezu ipasibam, un lidz ar to visur izmantojama. Tas ir
piesaistijis Somiju, kas jau plano izmantot metodi un UK ir ieintereséti. Tacu abos
gadijumos, glabatuve butu slapja kalna iezi.
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2. Kalnu




3. Bentonita malu dalinas parnesa

radioaktivas vielas

Bentonita mals ir buferis kbs-3 koncepcija
izlietotas kodoldegvielas dzilai
uzglabasanai. Mali sastav galvenokart no
mikroskopiskam smektitdalinam
(montmorillonite). Paredzéts ka maliem
uztukstot tie aizpildis visu pieejamo telpu
- gan ap vara kapsulu, gan ari plaisas iezi.

Udenim plistot caur kalna ieza plaisam
malu montmorillonita dalinam reagéjot
ar udeni veidojas kolloidi kuru lielas
virsmas varétu pieasaistit sev
radionuklidus un ar plosmu iznest tos
gruntsudenos.

Probléma palielinas, ja udenim ir loti
zems saluma limenis.

Pec CA2 + koncentracijas zem 2 mM
izkliedéSanai tiru natriummontorillonit
Petnieki (KTH, Stokcholm): Mats Jansson

lvars Neretnieks, Luis Moreno, Long Cheng Liu



http://www.kth.se/che/divisions/nuchem/staff/1.16848
http://www.ket.kth.se/avd/kat/staff_e.htm

4. Zviedrija ir bijusas 58
zemestrices, 16 no kuram tik
levérojamas ka izraisijusas CUNAMI




A total of 58 2115
paleoseismic events i
recorded by 2007

ICE COVER
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ligtermina seismisitate — KBS-3 modelis neapmierina N.A Mérnera bilde
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EXPLOSIV METANTEKTONIK | BERG

METANGAS = 168 liter
temperatur
och tryck =1 liter
]

N.A Mérnera bild
ornera biide METANIS (HYDRAT)



6. Baltijas juras regiona eksistence ir
apdraudeta ja teroristiem izdodas
levilinat glabatuveé spragstvielas
Viskaitigakie kodolatkritumi ieplust jura

. A ‘k."‘ R
o ‘ I\, ‘-."l




Cita iespeja ir glabat

virs udens limena kalnos n.A Msrner bilde

JADARBOJAS VISMAZ 100.000 GADU
DRD-metoden KBS-3 metoden

en torr forvaring éver grundvattenytan en vat férvaring under grundvattenytan

hog relief, hégt éver havet

man-made *
fracture Els
zone Q5
- § E "
loekad Q1S lag relief, nara havsytan
access - s
tunnely 29 [
& . ff_ﬁ{tf‘;' o "o 3
>50 m groundwater tabl
& == = . sealevel
sea level groundwater table
backfilled
access g
tunnel o
w
P
Tillgangligt & Kontrollerbart Stangt & Slutligt

VIRSZEMES . .
‘ ZEM UDENS LIMENA




MKG, Zviedrijas NVO iesaka metodi - norakt

kodolatkritumus vairaku kilometru dziluma

Atkritumi tiek
neatgriezeniski norakti
krietni zem cilveka
biosféras. Tas ievérojami
samazina iespejas
radiacijas noplude;
gruntsudenos, vai tas
3 tuvosanos biologiskiem
materialiem, kas varétu
nonakt saskare ar
cilveku un citu dziviibu

Capping with
layers of different
sealing materials

Canisters —_

Repository zone

http://www.mkg.se/pdf/MKG_Re
port_2_Very_Deep_Boreholes
0612.pdf

Bentonite
buffers -

-5 km



http://hood.eas.asu.edu/che211/wiki/images/8/8f/NukeWaste_borehole.jpg

Eiropas Atomskaldisanas centrs
(European Spallation Source) planots
celt juras krasta Lund, Zviedrija







Jonu avots, akselerators, merkis un

Instrumenti. Ari MAX IV www.maxlab.lu.se

ESS
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Kodolatkritumu transmutacija

Kodolatkritumu transmutacija tiek uzskatita par iespéjamu
mehanismu ka nakotné samazinat radioaktivo atkritumu
apjomu un bistamibu.

ESS ir protonu paatrinataj-akselerators, kas ar augstas
energijas protoniem bombardejot merkji, atbrivo ta
neitronus. Nakotnes kodolatkritumu transmutacijas sistéma

bus nepiecieshams tads neitronu lielgabals ka ESS.



http://www.flashden.net/item/nuclear-transmutation-alpha-hd/8668

Kodolatkritumu transmutacijas

reaktors?

lekartu iespejams ve

lak vareétu attistit par

kodolatkritumu transmutacijas reaktoru...

...vel piebuvéjot parstrades rupnicu, lidzigu

anglju S

ellafield ...

... un uzceljot virs reaktora specigu
sarkofagu




Reklama ESS majas lapa (esss.se):

Eiropas Atomskaldisanas centrs (European Spallation Source) ir Eiropas
sadarbibas projekts, tapat ka daudzi citi liela méroga pétniecibas projekti,
tostarp CERN Zenéva. Pasaules valstis, kas ir ieinteresétas ESS bUvnieciba
un ekspluatacija veido koalicijas un panakushas ligumus ar Zviedriju. ESS
tadejadi nav ES projekts.

ESS f)us daudznozaru centrs avansetai pétniecibai un ripnieciskai attistibai.
Vairak neka 300 zinatnieku no 11 pasaules valstim piedalijas planosanaa, kas
ilgusi apméram 15 gadus.

ESS pavérs zinaatniekiem pilnigi jaunas iespgjas virkné pétniecibas jomu:
kimija, nano- un energijas tehnologijas, vides tehnologijas, partikas,
dabaszinatnes, pharmakologijaa, IT, zinatnee, tekniskajos materialos un
arheologija.

ESS: liels mikroskops, kura neitroni tiek izmantoti lai sikak
apskatit dazadus materialus. Augstas precizitates
instrument laus smalki analizi vielas realitatei tuvos
apstaklos.



Eiropas Atomskaldisanas centrs

(European Spallation Source)

Celtnieciba tiks uzsakta ap 2010, pirmie neitroni bus
darbiba ap 2017 gadu un iekartas pilniba darbosies
aptuveni 2020.

Projekta aptuvenas izmaksas paredzetas uz 20 miljardi
Zviedru kronu, jeb 2 miljardi EURO (30 % iequlda
Zviedrija, 20 % paredzets ievakt no Baltijas juas regiona
valstim)

ESS will be the worlds largest and most modern neutron
scattering facility. 7 of the 26 neutron scattering facilities
around the world have designs comparable with the ESS
and most of them are equiped with sub-critical reactors
allowing transmutation studies



22-23 Septembri 2008 skaitas ka Latvija

Izteica atbalstu ESS projektam

http://www.ess-scandinavia.eu/press-releases/106-support-from-the-baltic-
states-at-the-esss-round-table-in-latvia

The ESS Scandinavia third Round-table was held in Riga, Latvia, at the 22-
23 September, with the aim of discussing how to take the ESS project
forward, beyond December 2008.

- With the support from all of the Baltic states, as well as from Poland,
Sweden and Denmark, we are already forming a powerful alliance. We are
especially happy over the great interest from the Baltic states in the scientific
and technical cooperation around the ESS, says Colin Carlile, Director of ESS
Scandinavia.

Consensus on the ESS siting in Lund was reached in May 2009, though
presentation of the project was expected to take place at the European
Conference on Research Infrastructure in Versailles on 9-11 December
2008.

Zviedrija ir pasaules lielaka ierocu razotaja per capita. ESS direktors Colin Carlile ir
anglis. Anglija ir viena no pasaules butiskajiem kodolierochu razhotajiem. 1 no 3 ekspertiem
kas 2008 gada vasara ieteica buvét ESS Zviedrija, bija amerikanis. Paréjie 2 - franchi.
Francija ir pasaules lielaka kodolierochu razhotaja. Francija ir 30 atomelektrostacijas.
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Riski: 20-60 tonnas radioaktiva

dzivsudraba ...

Seven years after Lund'’s bid to host ESS, there
are still no risk assessments of the facility or
elaboration of worst-case scenarios

The target station(s) consist of heavy metal (20-
60 tons), which becomes radioactive during use
and have to be stored in a nuclear waste
repository for 3000 years after the
decommissioning of the research centre

An explosion in the ESS facility could spread
radioactive heavy metal not only over the city of
Lund, but the whole region




Atshkjiriba no Zviedrijas citas valstis butu

klasificejushas ESS ka nuklearu celtni

ESS-S claims that no fission of atomic nuclei takes
place in the mercury even if this is a characteristic
reaction. For instance radioactive lodine is
formed as one of the fission products. This is
possible to read about in ESS's own
documentation. Spallation leads always to some
extent of fission.

Even if this is not like in a nuclear reactor, other
countries, unlike Sweden, would classify ESS as a
nuclear facility. If no fission would take place, no
new elements could be formed except isotops
from Mercury.



ESS merkja funkcija.

No Zviedru laikraksta Sydsvenskan Vetenskap. 02-05- 2005
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Nakamas 5 lapas ir no Bo
Wennergren prezentacijas 17-09-
2008, Malmo, Zviedrija




Table 4.6.4: Steps of the procedure “target exchange™ including estimated durations

No. | Step Remark Duration

1 Shur off proton beam Stopping neuiron preduction Ch

2 Gas exchange of mner hner at- Establishing “ready to open mner 12h
mosphere / emptv moderators hne * conditions

3 Keep operating mercury loop as Active removal of decay heat for 12h
well as mam cooling system the first 12 hours

B Prepare air cushion transport sys- | Includes removal of movable 8h
tem shielding under the trolley

S Purge mercurv into drain tank Preparing opening of mercury loop 4h

6 Empty trolley part of retumn hull Preparing opening of water piping ih
cooling piping

7 Dry trelley part of return hull Reducing tntium release while 24h
cooling piping cpening return hull piping

8 Move trolley to mamtenance po- | By amr cushion transport system ih
sition

Y Mount target handling machine Minimmize residual mercury inside 12h
and shielding hood / start heating | target module
hood

10 | Cool target module. hood and in- | Reduce vapour pressure of residual 24h
termediate flange mercury

11 | Vent loop with inert gas and open ih
clamps

12 | Move target module together with | waste container will leave building 8h
hood to waste container after further handhing inside de-

contamination cell
13 | Mount new target module New module come prepared with ih
new helicoflex seals

14 | Test of seals / evacuaing Test covers mercury and water part 4h

15 | Test of seals / pressurize and hold | Test covers mercury and water part 24h

16 | Move trolley mte cperation posi- | Includes inflation and test of trolley ih
tion to mner liner seal

17 | Remove air cushion transport Includes re-mstallation of movable 8h
system shielding under the trolley

18 | Re-establish mner hiner atmos- gh
phere

19 | Re-fill and cool down moderator | Ready for operation of the target 24h

system

jpd-fua1deyd/s3714/39und

-uoJinau-uoJinau//:diy



Table 4.7-1: Overview of radiologically most relevant nuclides in one ESS-target
(30 v of continuous operation at 5 MW). The colour coding refers to the
volatility classes defined above.

nuclide ESS half | boiling | Tvpe of dose/emission™
target life point | radia- | ground cloud inhalation ingestion
inventory | [d] K] tion shine (v)
[GBq] [Sv/GBq]

H-3 5.6e5 | 4500 | (14) | weakp | O 0 |1t | =
124 | 3100 | 42 | 387 | PBy | 19e6 | 1.0e-8 | 3.0e-5 | 3.4e-3
I-125 | 14000 | 60 . | 7 12e-6 | 1.0e-10 | 1.8e-5 | 2.3e-3
I-126 630 '_ 13 % . By 2.6e-6 - 4.2e-9 | 6.3e-5 | 7.6e-3
Gd-148 3.5¢4 2.72e4 | 3546 o 0 0 2.2e-3 3.6e-7
Hf-172 7.3e5 683 4875 ¥ 1.9e-4 | 7.7e-10 | 1.3e-5 1.9e-9
Au-195 4.2e6 186 3081 ¥ 2.1e-6 | 6.2e-10 | 2.2e-8 | 5.9e-10
Hg-193 1.9¢6 0.16 629 ¥ 2.4e-8 | 1.7e-9 6.5e-9 | 2.5e-10
Hg-194 2.1e5 1.9e5 " ¥ 54e-3 | 1.3e-13 | 1.3e-6 3.7e-7
Hg-195 3.2e6 0.42 5 v 5.0e-8 | 1.7e-9 8.1e-9 | 6.3e-10
Hg-197 2.2e7 2.67 . v 7.4e-8 | 5.2e-10 | 2.0e-8 3.0e-9
Hg-203 1.5e7 47 s B,y 4.9e-6 2.2e-9 1.8e-7 8.1e-9

* German directives for dba (dose build-up by internal and external irradiation for 50y). infant. effective doses
except for 10dine incorporation (thyroid). emission height: 23 m. distance emission point — imission: 250 m
**no ingestion model in German rules



Liela dalja dzivsudraba merkji ir

Janomaina katras 45 dienas

ESS-S claims that the mercury target is a closed system.

The part of the Mercury target where the proton beam enters into
the Mercury is exposed to intensive heat flow and extremely
intense radiation. Even more - strong vibrations occur when the
bubbles from boiling mercury collapse. This vibration effect is a lot
like the one when you get air bubbles in you water pipe at home. To
avoid collapse of the thin metal container of the target Mercury it is
necessary to inject helium bubbles into the mercury as a dampener.

A part of the target has to be exchanged after 45 days run of the
ESS and will have to be stored in a nuclear waste repository for
3000 years.



Dzivsudrabs ir bistams

Nervous system

Heart and vascular diseases
mmune defense
Reproduction

Kidney




Svins ari ir bistams

ESS-S claims that there could be alternatives
to Mercury, but even Lead is dangerous:

Nervous system

Brain damage

Foetal damage

Heart and vascular diseases



NEUTRON USER GROUP

SWEDEN 122 USERS

{ USER GROUP
Y 40 USERS

NEUTRON USER GROUP

DENMARK 111 USERS




Likumdosana

Espoo Konvencija un SEA Protokols.
EURATOM un Lisabonas ligums




Konvencija par ietekmes uz vidi novertejumu

parrobezu konteksta

Vides apdraudéjumi neievero valsts robezas. Lai
noveérstu sos apdraudéjumus ir panakta
vienosanas, ka valdibam ir japazino un
jakonsulté vienai otru par visiem lielajiem
projektiem zinojot kadas varétu but negativas
ietekmes uz vidi arpus valsts robezam.

Espo konvencija ir loti butisks solis, lai apvienot
Vvisas leinteresetas personas un noverst
kaitéjumus videi pirms tie varétu notikt.
Konvencija stajas speka 1997.


http://www.unece.org/env/eia/eia.htm
http://www.unece.org/env/eia/eia.htm
http://www.unece.org/env/eia/eia.htm

Protokols par strategisko vides novértejumu

(Kijeva, 2003)

SVN protokols papildina Espo konvenciju,
nodrosinot vides novértéjumu integraciju projektu
planos un programmu sakotnéjos posmos - ta
palidz likt pamatu ilgtspéjigai attistibai.

Protokols paredz ari plasu sabiedribas lidzdalibu
valdibas Iemumu pienemsanas procesa.
Latvijas, Baltijas un ari visa Baltijas juras regiona
sabiedriba nav informeéta par radioaktivitates
riskus radoshajiem planiem Baltijas juras regiona.



http://www.unece.org/env/eia/sea_protocol.htm
http://www.unece.org/env/eia/sea_protocol.htm
http://www.unece.org/env/eia/sea_protocol.htm

Dazi no EURATOM uzdevumiem

TITLE I. The tasks of the EURATOM
Community

Article 2.

a) lzplatit atomindustrijas pétijumus dalibvalstis...

c) Sagadat nepieciesamos resursus atomindustrijas attistibai ...

f) lzmantot EURATOM ipashumtiesibas uz visiem skaldamiem
materialiem dalibvalstu teritorijas...

“The EURATOM Community is responsible for
a) promoting nuclear research in the
Member States (...)
c) facilitating investments necessary
for development of nuclear energy (...)
f) exercising the right to ownership of
nuclear materials”

http://www.j.dk/images/bondes/[EURATOM_reader-friendly_-
_FINAL.pdf






EURATOM ligums ir paraks par

visam ES instancem

The EURATOM is officially superior the European Union.

Article 3 of (the new for Lisbon Treaty revised version of)
EURATOM Treaty states following:

"The tasks entrusted to the (EURATOM) Community
shall be carried out by the following institutions: a
European Parliament, a Council, a Commision, A
Court of Justice, a Court of Auditors. Each institution
shall act within the limits of the power conferred upon it
by this (EURATOM) Treaty.”

In other words all these institutions of European Union have the task to promote,

support and favour nuclear power above
other energy types.

http://www.j.dk/images/bondes/EURATOM_reader-friendly_-_FINAL.pdf



Lisabonas ligums.

Politika = bezjedziga?

levadot Google.com “Lisbon Treaty wiki”- atrodat tabulu
ar statistiku par visu parlamentu politikju balsu skaitu
dazadas valstis — nopietnaks politisks pretsvars ligumam
ir bijis vienigi Anglija (346 par, 206 pret un 81 atturéjas)

No 27 valstim viena valsts valdiba, Irija, bija konstitucijas
delj spiesta aicinat tautu uz REFERENDUMU par
Lisabonas Ligumu, kas praktiski padara tautu nacionalas
satversmes otrshkjirigas. 2 okt 2009 Irija atkal balsos.

Lisabonas ligumam stajoties speka, péc majoritates
balsoshanas principa ES parlaments, Latvijas nostajas
svarigums manami mazinasies.





http://upload.wikimedia.org/wikipedia/commons/9/98/Lisbon_Treaty_ratification.png

Uzmanibas centra bija:

Baltijas jura — pasaules radioaktivaka

Kodolatkritumu galejo glabatuvju veidosana pasa
juras krasta Forsmark, Zviedrija, un Olkiluoto, Somija

Eiropas Atomskaldisanas centrs (European Spallation
Source) - planots celt juras krasta Lund, Zviedrija

Latvija vel var apstadinat sos procesus ar savam VETO
tiesibam ko sarga AN Espoo Konvencija un Juras
Protokols. EURATOM un Lisabonas ligumi var so
iespeju atnemt driz pec 2 oktobra, 2009, kad Irija
notiks atkartotais referendums .






PALDIES PAR UZMANIBU!

Baltijas Juras Regiona ECRR nodala
Ditta Rietuma
bsr@euradcom.org

www.euradcom.org



mailto:bsr@euradcom.org
http://www.euradcom.org/

