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Childhood leukemias
near nuclear facilities

i 1980s and 1990s, large Increases, found near
Windscale, Deunreay, Burghiield

NRPB' said - not due to radiation as doses, Were
300 x tooriow

debate fizzled ouit: few had the expertise to
challenge NRPB/COMARE

Major legal case Reay: v: BNEL lest



Recent KIKK stuay in Germany/
nas; reignited the debate

- 0NgoING dekate In Gemrmany,

- almost unknown here



Genrman; KIKK Study,

INcreasedl cancer Incidences neait all (16)
Germani nuclear reactors

commissionedr by German Gevernment
2.2 X Increase i child leukemias

1.6 X Increase IR eEmny/enIc tumours
strengly linked te living NEealt reactors
accepted by German Government
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the closer to reactor — the greater
the child leukemia rsk

Kaatsch et al., Int J Cancer, 2008
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As a result of KIKK Report

Nornew: NPES proposed In Gernmany

Instead RWE and E.©Nfare proposing
e bund them inr UK



KIKK: Possible Causes

COINCIGENGE X
populatieon=-mixing (16 a Virus) X
chemicals )
radiation ?

U KIKKSSHUICN A sa/a estimaiediaeiaien
O ESES/IISKSAVEETLGON O,



Large uncertainties in estimated
doses/risks near reactors

Envirenmental models (behaviour ofi nuclides, in

envirenment)

BIOKINELIC moedels (Uptake and! retention ofi nuclides in

_AUMans)

DOSIMELC Medels (convert Bg to mGy: mSy)
Weighting ACUOKS (tissue W and radiation W)
/17 UIEr0 eXPOSUres?

e OFFICIAL DOSES/RISKS! HAVE MANY
UNCERTAINTIES (CERRIE REPOIt wmceriorc)



Uncertainty: Distributions
In Dose Estimates




Uncertainties in Dose Coefficients

Goossenst LHJ, Hanper ET, Harrison JD, Hora SC, Kraan BCP, Cooke RMI (1998) Probahilistic Accident Consequencer Uncertainty Analysis:
Uncertainty Assessment for' Internal Dosimetry: Main Report. Prepared for U.S. Nuclear Regulatery Commission, Washington, DC 20555-0001,
USA. And fory Commission of the Eurepean Communities, DG Xlifand Xl B-1049 Brussels Belgium. NUREG/CR-6571 EUR 16773.
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Possible biolegical mechanism te
explaim KIKK findings

SPIKES In| rieactoer releases
RIgNI CeRcEntratioNSs IR EMBY/eS/fEetlses

pakies horn pre-leukemic, 1-2 years
later develop fullfleukemia

3= Pakies borm With embiR/enIc tUmeUrs



Leukemogenesis in Children

(after RoessiqQ)

1st radiation hit 2nd radiation hit

Stem cell

In Utero Birth Post-Natal



4 Stages

list: Stage — Emissions; firony NEPS
2nd Stage — Eavirenmentali transport
3lid Stage — Human deses

4thr Stage — Resulting; Cancer: rsks



15t Stage — Environmental Emissions

= WRAEN eactors epened —a
pPUISE off radioactiVe gases

m [alSed concentrations In: biota
gdeownwinad
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Vergleich der vom Betreiber und dem BfS ermittelten Kohlenstoff-14-Aktivitatskonzentrationen in der Fortluft am Beispiel eines siiddeutschen

Druckwasserreaktors (KKW Neckarwestheim 2)




Tritium| deses frem Ingestion

(EU RODOS, Model) in mSv.

8th Meeting ofi the IAEA (EMRAS) Tritium & C-14 Working, Group
May 30" - June 1, 2007 - Bucharest, Remania (http://Www.nipne.ro/emras/)
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OOk~ N

274 Stage — into Humans

. Breatning

. SKIn' anserption

., eating contaminated feod

. drinking contaminated Water,

. IS IRcerporated In emibryoes
/fetuses (Including beRE Mmarrews)



Tritium absorbed by adults
near Canadian nuclear station

Source Big/y/ear
Weetiar gl fele)e 61510)50)0)0)
Alirlnhalauen 64,000
Waterinrdinks 55,000
SKIESEIPLeN 33,000
OB In foed ~53,000

TOTAL ~1,000,000' Big/year



3¢ Stage —Doses?

o Data frem Oxford Study on; Childheed
Cancer (by: Alice: Stewart) suggests, fetal
doses at KIKKiWerer — a ieW ey,

e SUggests most child leukemias due: to
packground radiation?



4t Stage — Cancer Risks?

Official (ICRP) 1HISKS are to the Wihole hedy,, tera
general population;, averaged over allfages

o lrrelevant for emlryes/fietuses
o |rrelevant: for pone markow

Official adult-leukemia risks are —100 times too low for
Infants, based on OSCC data



e conclude that there. Is
StIreng evidence: that 1o dese
Fradiation oiff the fetus, /77
ytero, particulady in the last
trimester, causes an Increased

fISk @ff cancer in: childhood.”

Dollf R and Wakeford R (1.997) Risk of childheod cancer
from fetal Irradiation. Br J Radiel; 70: 130-9



Increased! child leukemias near UK
AUCIear powWer: stations?

Ves; GoV t study found a 23%) Increase

PUL study’ saial data net statistically: significant,
therefiere “no SUgeestion: of cancer

padi science - low statisticall significance: shoeuld

AeL ke Interpreied as measuing the: propanility
offf effiect

shiould lbe guided by the larger German: KikKK
study (@ata were: statistically’ significant)



Main Radioactive Releases to air
from UK Nuclear Faclilities

nekle gases: (Imaimnly: Kr-65)
tAtiumy (@as Water vapour)
carben-14

j0dine-129



Which Nuclides are Hazardous?

(afiter Geraldl Kikchner)
Canbon-14 = +/.

large releases /v

rapid transport and cyclingl in biesphere A/
RIghi selubIlity

many envirenmental pathways te humans . /.
rapidi molecular exchiange (1e vV fiast intakes)
RIghr uptake ter bloed after Intake

organic binding ie leng residence in humans . A/
long radiological half:life 4/

globall distribution - 4/



Precautienany. Principle

if 9000 evidence: of toxIc: efifects;, - then
iake precautionary steps

UnRcertainty. (g re mechanisms) should
not be! used! as; excuse for Inaction



Recommendations

Jse: the' Precautionary Principle
=lrther studies (EU wide)

Advise lecal people off KIKK stuady.
Rethink plans 1o bulldinew: reactors
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Dy Alfrred Korblein
i Phlip Day
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