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Childhood! LLeukemias
near Nuclear Facilities

I 19805 and 1990s, Iarge/increases found near
In the UK (Deunreay, Windscale, Burghiield)

UK Government said were not due; to radiation
as doses were too low! x 300

debate; fizzlea out
nNO-one had the expertise; to challenge; Govt
Reay v BNELL — defendants lost a very long case




KIKK Report in Germany. in 2008

Kinderkrebs ini der Umgebung| von KernKraftwerken

Kaatschi P, Spix €, Schulze-Rathi R, Schmiedel'S, Blettner M. 2008. LLeukaemias injyoung childreniliving) in the) vicimity off Germani nuclear power
plants. Int ) Cancer 122:721-726.
Spix: €, Schmiedell'S, Kaatsch P, Schulze-Rath R, Blettner M. 2008, Case—control study: on| childhood cancer ini the Vicinity of muclear power:
plantsiin Germany, 19802008, EurJfCancer 44:275284.

e [1as reignited the debate

o [IUEe controversy. in Germany.

o almost unknowniin UK

o Comare, sub-committee studying KikK
(major Justification| issue?)







KiKK Study: 2008

Very. large stuady. o Cancer Incidence; near
all (16) Germamn nuUclear reacters

commissioned! by German Government
2.2 X Increase in child leukemias

1.6 X increase; in child selidl cancers
strongly. linked terliving near reactors
validity accepted by German: Gevernment




the closer to reactor — the greater
the risk of child leukemia

Kaatsch et al., Int J Cancer, 2008

ﬁmm

G-
R |
’;‘o-.
i

T
ol o s i s

3 14 15

Distance of place of residence from nuclear power plant (k)




Do Other Studies Back up: KikKK?

(1) Laurier Dret all (2008) Epidemiolegical studies of
leukaemial inchildren and yeungl adults areund nuclear

racilitiess al critical review. Radiat: Prot: Desimetry,
182(2):182-90 REVIEWED 26" MULTI-SITE STTUDIES

(2) Laurier D), Bard D (1999) Epidemiolegic studies| ol
leukemia amoeng Persens Under 25 years off age living
near nuclear sites: EpidemioliRev: 21(2):188-2006.
LISTED 50 STHUDIES (56) SINGILEETAN D 14 MUIET-STE)

e YES, inever 60 STUDIES!




What do 26 latest studies show?

from table 1 off Laurier Dietal (2008)

Number of | Leuk No Leuk | %
studies Increase Increase | olhsenved
(@datasets)

Studies 26 19 73%

Studies Wherne T/ 6 85%
IACreases/decreases

statistically significant

at 95% level

Conclusion: alsteady pattern o Ieukemialincreasest near INPPs




Possible Causes

Confounders

CoINCIdENCE

Pepulation mixing
EXposure to chemicals
EXpOSsUre; to Virlses/fungi
EXpPOSUre to radiation

KIKIKSStUEV =55/~ IradIatiOnr A OSES WERE O BV




Llarge uncertainties in estimated
doses/risks near reactors

Environmental models (behaviour of nuclides! inienvironment)
Biokinetic, models (uptake and retention off nuclides in humans)
Desimetric models (convert Ba| to mGy: mSyv)

Weig hting FACtors (tissue Wi and radiation W)

Apply al sk model aerp modellfrom Japanese data)
HIGhEr risks: N Infiants?
IHIGher: risks from /7 Ulero'exposures?

= OFFICIAL DOSES/RISKS HAVE MANY
UNCERVAINIIES seer CERRIE REPOIt vmwcerieors




Uncertainty: distributions in dose
estimates




Uncertainties in Dose Coefficients

Goossens LHI, Harper ET, Harrison JD, Horal SC, Kraan BCP, Cooke RM (1998) Probabilistic Accident Conseguence; Uncertainty Analysis:
Uncertainty, Assessment for Internal Dosimetry: Main Report. Prepared for ULS. Nuclear Regulatory Commission, Washington, DC 20555-0001),
USA. And fior Commission) of the European Communities, DG XII and XI, B-1049 Brussels Belgium. NUREG/CR-6571 EUR 16773:

Nuclide

Intake

Organ

UrRamnger = (ratio
of 95"/5" percentiles)

Cs-137

Ingestion

red bone marrow

[-131

Inhalation

thyroeid

Sr-90

Ingestion

red bone markow

PU=259

Ingestion

red bone marrow.

Sr-90

Inhalation

IURgs

Ce-144

Inhalation

red bone marrow

PU-239

Ingestion

bone surface




S0, radiation exposures te nearby.

people could be a cause




KIKK: cancer increases strongly
associated with nuclear reactors

direct radiation: fifom reactors? X

EM radiation firom: power lines? X
CoOlINg towWer EmISSIoNS? X
EaCIOF EMISSIGNS anNE dISCiardes?




A possible biologicall mechanism to
explain KiIKK findings

epIsedic spIkes N reactor releases

Migh’ concentrations inr pregnant Woemen
large; doses; to: embryos/fietluses
iesulting vables) are; borm| pre-letkemic
arter 1-2 years develop full leukemia




Leukemogenesis in Children

(after Professor Roessiqg)

1st hit 2nd hit

Bone marrow Preleukemic clone Leukemic cell
Stem cell

In Utero Post-Natal




1t Stage — Environmental Emissions

5| WNHEN rEactors openea - large
pulse of H-3, C-14, Kr-85
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Vergleich der vom Betreiber und dem BfS ermittelten Kohlenstoff-14-Aktivitatskonzentrationen in der Fortluft am Beispiel eines siiddeutschen
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Trititm; doses from ingestion
(EU RODOS Model) in mSy.

8th Meeting of the TAEA (EMRAS) Tritium: & C-14 Working Group
May: 30'- June 1, 2007 - Bucharest, Remania (htup://wWww.nipne.ro/emras/)
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Embryoes/ietuses: we don't Know

(@) radiation deses?
(D) oW’ radiosensitive; ciradults?
(C)rrisks fiemiinternal nuclides?

Ask UK Gevernment for its estimate: oF
doses/risks to embryos, and the
Uncertainties invelved 7




e conclude that there;is strong
evidence that low: dese; irradiation’ of
therfietus) /7 utero, pakticularly in the
last trimester, Calses an INcreased

[SK OfF cancer in childhood.”

Doll R andiWakefiord R (1997)r Risk ofi childheod cancer
from fetal irradiation., Br J Radiol; 70: 1309




Main Radioactive Releases to Air
from all. Nuclear Eacilities

tritium (radioactive; water Vapour)
noble gases! (mainly: Kr, Ar;, Xe)

carbon-14
joaine-151, iodine-129: ...
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Tritium in Food Moisture
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What Is trtium?

the  radieactive: ISotepe; off Ny Arogen

mainly.in the form; >H-0-H

trtitim = radieactive Water

undetected by all our senses




Unusual Trritium; Properties

Extreme mobility. + exchiangeability
Sticks inside; us, and builds up

Very short rande, so damagdge depends on
where inr cell, ég clese to DNA

Tirititm; describedtas “weak™, but more
dangerous than  strong™ emitters

RESUINEF@fficialimedelsrsIignificambly,
URderestimate Itsiaeses andts danagers
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Hazardous Properties

(after Dr Geraldl Kirchner)
Carbon-14 = /.

large releases, to environment: £ /.

rapid nuclide transport and cycling in biesphere . A/
nigh seltbIlity:

many. environmental pathways torhumans . 4/

rapid molecular' exchangde rates (1e very: fast intakes)
nighr uptake te) blood after intake

erganic binding|in bieta A/

long| biologicallhalf-life in humans - A/

long radiolegical half:life A/

10. global distribution - A/

11.

long nucliderdecay: chains with radiotoxic daughters

12, highi radiotoxicity (ie large dose; coefficient)




Precautionary: Principle

UNCertainty e EXcUse for inaction

i reasenable; evidence, should take
Préecautionary’ steps

eg healthr warnings: near eactors?

Whatever the explanation: fior KikKk;
leukemia risk is still there




Recommendations

Eurther studies (EUfwide)
Advise, local people of risks

[Healthy Warnings near reactors
Rethink plans ter bulld mere reactors
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