Health effects of the Fukushima catastrophe
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The target for radiation effects is the cellular DNA.
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F1G.2.7. A: The double helix structure of DNA showing complementary
bases arranged opposite one another; B: the molecular structure of the
DNA bases showing Hydrogen bonding between complementary pairs.



It is mutation of the DNA that leads to cancer,
leukaemia, birth defects and other diseases.
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How Cancer is Caused
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FiG. 2.8. DNA replication and mutation fixing.

(A): The parent strand of DNA unwinds whilst enzymes assemble two identical
daughter strands using each parent half as a template. (B) The base (Guanine)
opposite Cytosine in the parent has been damaged. The enzymes cannot
recognise it and put the default, Adenine into one daughter, changing the code.
After cell replication, the daughter cell will remove the damaged base but will
assume that the Adenine residue is correct and put Thymine opposite. This fixes
the change and all the descendants will have copies of this error.



Measuring radiation
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Radiation is measured as "absorbed dose”, Joules per kilogram.
AR IFIRINHRE" TRIE S e BlEY 2 —)L/kgTT,

But it is ionization density in the cell at the DNA that is the key
qguantity that is related to health.
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This is not the same as “absorbed dose” measured in milli-
Sieverts of milliGrays.
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This is why comparisons with natural background or other external
radiation is unsafe.
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Radiation exposure and health. The ICRP risk model.
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Health effects currently modeled on the basis of cancer yield in survivors of
Hiroshima and Nagasaki bombs. This is the model of the International Commission
on Radiological Protection (ICRP).
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In this model, the numbers of cancers in the survivors who were exposed to a single
large acute EXTERNAL flash of gamma radiation are correlated with the
ABSORBED DOSE and a straight line is drawn between this yield and no dose.
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The method is based on the assumption that all cells in the body receive the same
number of radiation tracks.
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But this is not a valid assumption for INTERNAL radiation where track density varies
from place to place.
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EXTERNAL EXPOSURE is modeled by physics
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ICRP phantom: body is modeled as a bag of water and radiation is assumed external.
ABSORBED DOSE is ENERGY divided by MASS, Joules/Kg = Gray
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This method gives same dose for warming yourself in front of a fire or eating a hot coal.
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Fig. 1. Some irradiation geometries with an anthropomorphic phantom.



Natural background
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At natural background levels of 2mSv each cell gets one hit per year
from tracks induced by external gamma radiation which it repairs in a 12
hour cell cycle.
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There are 10E+13 cells in the body.
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To hit all these cells in one go you need about 1 Sievert (Gray) of
external radiation.
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This is approximately the fatal dose.
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But mternal radionuclides or particles can hit the same cell again and
again, because they are localized at the cell or even on the DNA.
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INTERNAL EXPOSURE cannot be modeled like external.
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Alpha particle decays - micron diameter particles of plutonium in a rat lung:
‘alpha stars’. This local high energy effect is called "anisotropy'.
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The European Committee on Radiation Risk has developed a more accurate model.
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The ECRR model begins with comparison of cancer in comparable populations
differentially exposed to internal radionuclides. Examples include:
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Wales and England and weapons fallout
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Sweden and Chernobyl fallout (Tondel)
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Chernobyl effects on infant leukaemia in Europe
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Nuclear site child leukaemias (KiKK etc.)
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Coastal Irish Sea Sellafield effects
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Coastal Nuclear Power Plant effects
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The 2010 recommendations of the
European Committee on Radiation Risk

ECRR2010&1%

 This new report updates and
develops the radiation risk model
of the ECRR, published in 2003.
ECRR2003 was reprinted 3 times
and translated into Japanese,
Russian, French and Spanish.
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ECRR

2010 Recommendations
of the European Committee
on Radiation Risk

xxxxx

The Health Effects of Exposure to Low
Doses of lonizing Radiation

Regulators’ Edition: Brussels 2010



Since 2003 the ECRR model has been proved to be correct.
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Increases in cancer in Northern Sweden related to Chernobyl fallout
contamination (Tondel).
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Increases in ill health in Belarus and other European countries
(Okeanov 2004, Busby and Yablokov 2006, Yablokov et al 2009).
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KiKK nuclear site childhood leukaemias, nuclear site leukaemias
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Infant leukaemia in Europe increased in the Chernobyl exposed in
utero cohort after conventional absorbed doses of less than 0.2 mSv
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The ICRP radiation risk model, developed in 1952 and currently still the basis of

legal limits has failed the human race and is now manifestly and provably wrong.

1952F(CD< SN, STHERENRMITA > TWBICRPY R 7 EFILIE AKHICIFREE
THOH., RETIIASHICEE> TWB I ENFTHSNTVET,

Theoretically HREHAY

External and internal isotope or particle doses
confer hugely different ionization density at

DNA
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Dose squared
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2nd Event
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DNA binding; membranes
DNA#ES; M=

Z* (high Z elements, uranium)
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Dose response
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Genomic and bystander discoveries
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Epidemiologically #E%#J

« Chernobyl effects
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* Chernobyl infants

« FTII/TAJDEHR

* Child leukaemias (KiKK)
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* Nuclear site Downwinders
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« Sellafield/Irish Sea
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« Cancer epidemic
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« A-Bomb test veterans
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 Gulf Vets and Uranium

- EBREBFEERLVIZVL
* Uranium effects
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« Cancer in Sweden

« RYI—TIUDAHY



The latest 2007 ICRP report barely mentions Chernobyl. It fails to discuss
or refer to a large number of peer-reviewed and published reports which
show that its conclusions are incorrect.
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This situation has now become
embarrassing to the scientific
community and to the
commitment of scientific Annals of the ICRP
philosophy to accepting truth e o
from experiment and from e R s
observation.
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For 20 years the Scientific Secretary of the ICRP was Dr Jack Valentin until March 2009.
He has been the editor of many of the ICRP reports Including the recent 2007 updated
risk model report, ICRP103.
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Recorded at an open meeting in Stockholm on 22
April 2009 after he had resigned, he stated in public
that the ICRP risk model could not be used to predict
the health effects of radiation exposures in human
populations because the errors for certain internal
exposures could be as high as 900-fold, and that the
official risk agencies had been wrong in not looking at
Chernobyl effects
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Who is the ECRR? European Committee on Radiation Risk 39 International
Conference on Failures of the IRCP model Lesvos Greece May 5t"/6t" 2009:

Lesvos Declaration
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Prof Angelina Nyagu (Physicians of Chernobyl,
Ukraine)
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Dr VT Padmanabhan (India)

VAWAGE S AV = SN

Dr Andreas Elsaesser (Ulster)
TURLT7 ATV Iy —iF+, DIILRE—

Dr Sebastian Pflugbeil (Germany Institute for
Radiation Research)
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Canada)
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Global weapons fallout doses and subsequent cancer
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Standardised Incidence Ratio (SIR) all malignancies ®
in Wales 1974-1989 ( Wales Cancer Registry), circles
and cumulative dose (1Sv) from Sr-90 1954-79 (&
ARC Letcombe Research Laboratory, Annual Re-
ports) displaced by 20 years. (Busby 1995)



Infant leukaemia (ages 0-1) in Scotland and Wales
Dr—)LXERAY NSV ROHR (0~ 1)

Table 2
Infant leukemia (ages 0-1) in Scotland and Wales and both countries combined
(Source: Wales Cancer Intelligence Unit, Scottish Health Services)
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Year Scotland  Wales  Both  2-year groups
1975 I 0 i
1976 3 0 3 4
1977 | 2 3
1978 2 0 2 5
1979 0 0 0
1980 2 0 2 2
1981 4 0 4
1982 0 I l 5
1983 i 0 i
1984 3 0 3 4
1985 ! ! 2
1986 0 1 i 3
1987 6 0 6
1988 4 4 8 14
1989 2 I 3
1990 2 I 3 6
1991 0 I I
1992 3 2 5 6
1993 3 i 4
1994 I 0 ! 5
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Note: In the period I Jan 1987 to 30" June 1988 there were 3 cases in Wales and 9 in
p

Scotland



Results of STAD/ Green Audit questionnaire study in Carlingford and
Greenore, Ireland, 2000.
red dots are cancer cases; blue region is contaminated mud.
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Fig 2 ). I e feas
CARILINGFO|RD “¥* : 5

Carlingford and Green Audit
Cancer Survey: Spring 2000

Map of Cases reported in Period
1985-1999

Red circles represent approximate
position of cases; graph below
shows Age Standardised Relative
Risk for 15 year period by mean
distance from sea in three groups:
Group 1 <100m

Group2 100-1000m

Group 3 >1000m

Normalised to Group 1
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Breast cancer mortality in wards near contaminated mud
near Bradwell NPP, Essex, UK

A1FXVR, TEYIR, T75v R zIIVERMEDF RREZD
HAVFHTE

relative to England and Wales (England and Wales = 1)
(The circles are at 4 km and 17 km from Bradwell nuclear power station)




Nuclear

atmospheric testing
1952-1963

10

First day neonatal mortality
(deaths / 1000 live births)
ik

R RER

mummy
(doaths / 1000 live births)

Weapons tests
Killed babies

Stilbirth rate
(deaths / 1000 total births)
8

—2
AR ERRIC &K
“‘ L o L L] T v - n
A7 I ~ 1940 1950 1960 1970 1980
% /i i\ ‘5 )(b /L/ 0) :5 b Fi1G. 7.16. First day mortality, neonatal (0-28days) mortality, and
stillbirth rates for the United States. Lines of best fit interpolated
from the data for conforming years 1935-54 and 1980-87. Solid circles
correspond to deviant years. Source: Whyte, 1992,



Infant mortality in Wales
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Tung
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FI1G.2.1 Infant Mortality from All Causes in Wales 1955-1978 together
with Strontium-90 from Atmospheric Bomb Testing fallout.

Top: Infant Mortality rates/1000 births with underlying trend.

Lower: Full line- Sr-90 precipitation (mCi/sq. Km * 3.0 scale factor):
dotted line- Sr-90 in milk, Bg/gm/Ca™* ™+ *10 scale factor.

Ceoefficient of correlation over period of fallout = 0.82.



Chernobyl radionuclides were deposited on

Sweden, Finland and the Baltic States.
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Fig. A.4: Trajectories of particle transport from
the power plant region at the level of
925 hPa by 6-hour intervals from 24
April to 1 May 1986. The trajectories
1-4 : transport of momentary portion

of particles on 26 April; Trajectories ) R - : , . .
5-8 on 27 April; Trajectories 21-24 on  Fig A.3: Trgjectories of particle transport at height of 0,7 km: I - from 15.00 on 26 April; 2 - from 03.00

I May 1986. on 27 April; 3 - from 15.00 on 27 April; 4 - from 03.00 on 28 April; 5 - from 03.00 on 29 April

Bucharest




The Baltic Sea is now
the most radioactive in the world
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Total amounts of “'Cs (Ba/m’)

This map is from a recent peer-reviewed paper

. S e , by HELCOM and STUK personnel with whom we
2 -yttt iy - discussed this issue in Helsinki. Note the level of
® soowioom / Cs-137 in the Gulf of Riga.
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Levels in sediment are as high as 50,000Bq/sq
metre.
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| ‘Q\ﬁhw”w b } There is also Strontium-90 and there are other
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: Qetemml, A soions radionuclides. Uranium is not measured.
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What health effect has this contamination had?
How does it relate to Fukushima?

CDFERICLIPERES ?EEEOBERKR?

In 2004 Martin Tondel, a young Swedish epidemiologist
examined the population of Northern Sweden by small
(municipal) areas of Cs-137 contamination for the period
following the Chernobyl accident, 1988-2004.00.
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He found a significant correlation between cancer
iIncidence rates and radioactive contamination.
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Autoradiograph taken in July 1986 of the skirt worn by a UK visitor to Kie
29th May 1986, demonstrating clearly the particulate nature of the contami nduon
as described on page 87 (Film: Kodak X-Omat TL, exposure: 11 days). Courtesy
of Dr B L Reece, Department of Medical Physics, Bir rmingham. (Scale 1:3)

Contamination from Chernobyl was
by various gases (radio-lodine,
Tellurium) and airborne Uranium fuel
particles loaded with fission-products
like Caesium-137:

Autoradiograph (Kodak XOmat TL,
11days exposure) of a skirt of an
English visitor to Kiev on 29t May
1986, one month after the accident.

FrI)L/ TA DS DEBERITERA L
AR (BEEITHR. TILY T L)
ERSFOEYTALIZTDLSH
PHREBYZZEICHITVTIZV LA
BRI FDNSDEDTT, HiR1
B#D1986F5H829HICEF T 7 % 5h
NICEERADAT— D5 ORE
BEEH, (74 I)LZEEINL—K
ICEELEDHD, )



Fr)/TAIVERICLBIERD

Tondel et al 2004
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Increase of regional total cancer incidence in north Sweden
due to the Chernobyl accident?

Martin Tondel, Peter Hjalmarsson, Lennart Hardell, Géran Carlsson, Olav Axelson
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Study objective: Is there any epidemiologically visible influence on the cancer incidence dafter the
Chemobyl fallout in Sweden?

Design: A cohort study was focused on the fallout of caesium-137 in relation to cancer incidence 1988-
1996.

Sefting: In northern Sweden, affected by the Chernobyl accident in 1986, 450 parishes were categorised
b); caesium-137 deposition: <3 {reference), 3-29, 30-39, 40-59, 6079, and 80-120 kiloBecquerel/
m~.

Participants: All people 0-60 years living in these parishes in 1986 to 1987 were identified and enrolled
in a cohort of 1 143 182 persons. In the follow up 22 409 incident cancer cases were retrieved in 1988—
1996. A further analysis focused on the secular trend.

Main results: Taking age and population density as confounding factors, and lung cancer incidence in
1988-1996 and total cancer incidence in 1986—1987 by municipality as proxy confounders for smoking
and time trends, respectively, the adjusted relative risks for the deposition categories were 1.00 {reference
53 ki|oBecquere|/m2], 1.05, 1.03, 1.08, 1.10, and 1.21. The excess relative risk was 0.11 per
100 kiloBecquerel/m? {95% Cl 0.03 to 0.20}. Considering the secular trend, directly age standardised
cancer incidence rate differences per 100 000 person years between 1988 to 19946 and the reference
period 1986-1987, were 30.3 {indicating o time trend in the reference category}, 36.8, 42.0, 45.8, 50.1,
and 56.4. No clear excess occurred for leukaemia or thyroid cancer.

Condlusions: Unless attributable to chance or remaining uncontrolled confounding, o slight exposure
related increase in total cancer incidence has occurred in northern Sweden after the Chernobyl accident.



Cancer in Sweden after Chernobyl

FrIL/ T VERBEDODRAT T —FT>DHY
Tondel found a correlation between cancer incidence and levels of
Chernobyl fallout based on Caesium-137 contamination: an 11%
increase in cancer per 100kBg/square metre contamination
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This translates into an error in the current ICRP radiation risk model of
600-fold or more, but is predicted by the ECRR risk model.
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Tondel was attacked by the radiation risk authorities and removed from
work on radiation by his boss, Lars Erik Holm.
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Tondel's boss Lars Erik Holm states that the death yield of the
Chernobyl accident was restricted to a few cleanup workers. Holm was
Chairman of ICRP until recently, when he was made Medical Officer of

Health for Sweden!
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Fukushima
Ee
Radionuclide contamination is widespread
N e RN N Y SR E RS
There are a number of exposure routes
Jo < & A DHEIRITES
External gamma
NEBHT > R
Internal ingestion from food and water
BY) &K 5 DERIERL
Internal inhalation.
REBIRA
The current ICRP based limits appear to be determined by external doses e.qg.

uSv/h. This is a dangerously unsafe approach but enables the authorities to
argue that below a dose limit of 20mSv there will be no ill health consequences.

IRITOICRPEEE [IA IR EF Z 1L uSVh THROHENTWE LS TY, I
IFIEBICEBRRAAETIN., CNICE>T203IUY—RILNATTHNITE
RICEENTWEWSYFDOFRZAREICLTWET,



Vehicle air filters
SENEDIF 7 1LY —

Since 2004 | have been using car air filters to examine
radionuclides in the air.

2004 FLIE, I RIFOBEIERFLRAEICEEIEDOLLY
T4 )Y —ZE>TWVWET,

Vehicle engines breathe air and the amounts can be easily
calculated on the basis of hours of engine use and engine size.

HEEOLY Y VIR ERVAZ, TOREEFTY I E
R R E B ICEBICSTEREETT .
These filters do not trap the smallest particles but can be

assumed to collect a representative quantity of solids, about
50%.

NSDT 4 )LY —TIEsmEH/NS WVWRAIFIEED AH XEADN
DI EHEFEMEDS O BIFIRERTESIEIT T,

| am examining filters from Fukushima and Tokyo
MWEBEERENSDT ALY —ZfARTWSFATY,







This is a gamma spectrum of the filter from 100km outside Fukushima; the Nissan Moko
had driven 180km after the explosion. The peaks are from Cesium 134 & Cesium 137.
The green trace shows Cs-134 library peaks.

CNIFEBE 1 O O0KkmIBAD T 4L —DAHYIBARI NZLATY, COHEEIGR
BHE%Z1 80kmE>TWEY, E—T3EIY T A134£137TT,
ROMIESEL—T T,
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This spectrum is from a car which drove in Chiba City every day;
there are significant levels of Cesium 134 and Cesium 137.
CDARY F T LIFBHTEMAZE > TWHEDHDTI, T
L34 E13THE > E D TWVWEXT,

Eidenlify - F:ATokyo2_spe
file analysis settings language help CREATIVE

>< <> ————
kK| <<] < > >0l 0 peak searc| hl counts: 271 Eff: Z20.Z7362%

Select EAX

F:\Tokyo2.spe i« cursprin'fo ;:;‘:r::z'a: fjii:2+;i 9;2‘453 ke
¢ nuclide list detection limit: 2960.396

2 " peak report FWHM: O { 24.32) keV
¢ nuclide report peak rating: O

E=1*n-0-0*n"2 peak area =< =0

LT = 30000 RT = 30012 S
Fw/HM: 84.32 at 122 / 84.32 ke at B62 ke
library: C:APROGRAM FILESADENTIFY\standard.lib

506 BHO6 ke¥ |
sqr
|
|
|
|
|
|
|
0 [ 0 ke¥) 512 [ 512 ke¥) 1024 [ 1024 keV¥)

R Start I| | I o identify - F-ATokyo2. s... [ Document] - Microsoft 'w'orc‘ | I%f)\fl—)(@ P NIFaEEs 2026




High resolution gamma spectroscopy shows many other gamma
emitters in these filters.
EREHYVRARY NOXAE—EIhs07 1 LY —IcfBic b e

KSADAYIRBAPELNHB D EZRLTVET,

«u FitzPeaks Gamma Analysis

Status

J Q] _J Peak Centre
A (ke¥)

SqRt Plot - Y Max is 156 counts

LN &WN =

e iy, i
e WO LI
[

oo e ¢ i
B i 1| (W VRIS SO ROV CUICEUNII YU I, - NN

1407.4
1461.5
1730.3
1765.3
1970.5
38 PATER:]

2149.3 keV Cursor at Chan 7963. 2149.3 keV with 2 counts 2169.1 keV

Sample:- RK2998 GREEN AUDIT taken on 1-Jul-2011 at 12:00
From Detector 2, Live Time is 25000, True Time is 25056 seconds. Collected on 4-Jul-2011 at 16:50
Using NORMAL Defaults file 1. Calibration from Spectrum data file




Detected in filter.
* is fission product
71V —AD S 0BREYME
* I aRYE

*Caesium 137 % > U [s137

*Tellurium 129m¥% 7 /LY 7 /5129m

*Caesium 134 %> U 134

*Niobium 95% =7 7 /A95

*lodine 131% 3 %131

Lead 214% $1214

Radium 226% 2 > [6226

Lead 210% 2210

Potassium 40% /1Y) 7 1A40

Thorium 234% k') 7 /5234

*Rhodium 102% 03 5102

Bismuth 214% £ A< X214

*Silver 110m% ££110m

Uranium 235% 7 2 =7 /x235

*Tellurium 129% 7)Y 7 /a129




In addition, alphatrack plastic shows the presence of alpha emitters, e.g. uranium, plutonium,
radium; these are alpha particle tracks in the special plastic placed in the filter for 100 hours
and developed.

Graticule is 0.8mm
ZTNICIMA T, PIT7ERBATZRAFY G 97 =Z0L, FILNZTL, ZITVLE
Wo 7L 7 7REIEDHFEZRLUTWVWET, INSE 71 —AICT 0 OFEEL
IERR T ZAF Y VZRERUICTILT 7RI TI
HED DIE(%0.83 U

20 30 .

c [uuhm)uufunjunmt[amfuufm uufmljuu} m} e ' Wy




And what appears to be a 0.5mm diameter alpha emitting particle in the
Tokyo filter. Yet to be published results show hot particles in Tokyo.
ZUT. BRO7 14 )L —DER0SMM7 L7 7 REEME & Bboh
2HDTY, RLERBROBERTIEERDRNY N—FT 1 ZILHHT
WE T,

> |u{,ml M "
Cz_ . 3:,




Calculating the Cs-137 content of the air from the filter

74l —D5KKF

We measured 440Bq Cs137 in the
Chiba filter from a Suzuki 600cc engine
the car travelled 20km a day within
Chiba 5 days a week for 4 months.
EMWNT4 4 AB5H¥32 OkmiE
> TWBAXXF600ccHTVI>VT 1)L
H—MN5440R7 LILDEZ T L137TH
sl T Ui,
This is 1600km assume 60km/h =
1600min

Z1IE1600km T, 60km/FF& L T=
160072

@2500rpm = 4000000 revolutions
@2500rpm=4000000/a]&x

=2000000 intake cycles x 0.6 litres =
1200cu metres

=20000000R A1 7 )L x0.6 U kL
=1200m

DY LA3TEHE

Activity in air assuming 50% trapping =
734mBg/cu m
RRD50%ZEDRAATEE LT=
734mBa/MDBEHREICRD T
Compare peak of weapons fallout =
2.7mBg/cu m
RERIA—INTFIONDE—D=273
URT L ILimEL 5ERTLIEE L,
Chernobyl = 8mBg/cu m
FrIL/TA)=8ZUXRILI/m
i.e the air in Chiba City is more
contaminated than the global weapons
fallout peak by a factor of 270
EMOARISHF DR TR ER T
=7 IORDE—TLD27 0%
FINTWVWET,
And the Fukushima filters (2.7Bg/cu m)
by a factor of 1000
ZUCRBED 7)Y — QIXNI LI
/m) E1000&TTY,



These filters all gave external dose rates of less than 0.2uGy/h

CNS5DT 14 LY —IEAEREHRE TIX0.2u7 L1 /KT U,

« But calculation based on the air they breathed showed
that if they were people, these cars would have
internal doses of between 0.3 and 0.5mSv on the
basis of only the Cesium isotopes.

« UM L. FNESDLRVAATERT ZEICETET D &,
%b%hb#kﬁtvtb\;hbw'ﬁfﬁ Y
D LABITTRICR > TcEETH. 03 ~0.53 1Y —N
JILNOARTREZTZIT TWD I EIITEDERY,

* Analysis for uranium and plutonium is being carried
out in several laboratories.

« DT ZIOLETILNZ T LDIFIREVWS DHODIFE
PICERINTWEI,




Applying the ECRR model to Fukushima
ECRRET /I ZBEICEFE

In order to properly apply the ECRR risk model to the Fukushima
catastrophe it is necessary to know:

ECRRURXVETFINZRBEXREICEBI SHICIE. UTOZE 2515
WENHD ET:

the doses from each of the radionuclides emitted or some way of
assessing these

WS NlcZNZNOBRERZED S DRSHRE & € DFHEE
the population exposed

WERE R

Since information about the concentrations of the different radionuclides
which are contaminating the areas near the plant is not yet available, a
strictly formal application of the ECRR model is not yet possible.

JRFATIE M D Z 73 2 R IEEE IC DWW TDBHRHASWERILFIC
ASTEWVWD T, ECRRETFINZF <K DZDFXERFXRHEHTZZX T Ao




However it is possible to make some assumptions which will give a reasonable
idea of the health consequences of the exposures based on the ECRR
approach.

LM U. ECRROAZEZEICLU THEBICKZEREZEICOWVWTEENLGHERD
BT,
There are two approaches to approximating internal dose which both give

approximately the same result. | can calculate the area contamination on the
basis of the gamma radiation dose rate.

PEREIRD 2 DDBEENH D, TNSEEESHAGBRUBERERLTL
9, fhid. HYVRBERICHEERESETEET,

| can also employ the reports of the International Atomic Energy Agency IAEA of
contamination level at various distances from the release point.

e, IAEA (ERRIRFHHEEE) OMEHIRIE S SERAREEEEDFLEL N
REBEZLFT,

| will then assume generally that the internal ICRP dose is equal to the external
reported dose, or that obtained by calculating the dose rate over an infinite flat

plane contaminated with the isotope Cs-137. This can be done using the USA
EPA FGR12 Part 2 or the graph of the HRP 1971 shown below in Fig 1.

Z LT, —WICICRPONEMREITHRE SN TVWIAEREERFLEHTE L.
HBDWNE, BEELEY T LA37T THEREINCERFEE F TCORSNREZETET
5CETHBBIENEKDEEZFT, INIid USA EPA FGR12 Part 21 X1
DTFTDOHRP 197107 5 7 %#HWSZ & TOEETT,



Fig. 3.1
@

Fig 1. Exposure rate 5
over a plane source -
(HRP1971). D

Can also use EPA b

&l
73

tables FGR12 :
part 2. :

X 1 FEHEBHIRIE :

@*&fﬁﬁs v
(HRP1971) & o =
EPA (RIFE) = - - -
FGR12 part 2615 S a S S

= HEIGHT (m)

Z\\ % e == 'a_ Fig. 3.1 (4). Exposure rate above an infinite plane gamma source of activity 1 Ci/m? and emitting
o~ (o) one gamma photon per disintegration.




From the relationship for Cs-137 (660keV)
t 277 \137(660keV)DIHE D BRI

uSv/h dose rate at 1m Surface contamination MBg/sq.m
1 mMOE S TORSHEEUSV/h | REDFFRE MBg/sq.m

1 0.308
5 1.54
10 3.08
20 6.16

50 15.4




Tondel 2004, Sweden
N>FIb, Aoxz—7F>2004¢%

This method was applied to the results of the Tondel et al 2004 study in
Sweden who found 11% increase for 100kBgm-2 surface contamination.

CDAERE. 100FOXRTLIL/ MDD MFREFREICTHLTT 1 %IE
Egﬁﬁbtxvz—?y@hy?w%zOO4E®H%%%EE%§

It almost exactly predicted what these researchers found.

TN INSDRARELEDNRB UL EZIFITEREICTFHL TWEL
fco

These researchers carried out regressions to correlate cancer increases

with area contamination by Cs-137 and other radionuclides from
Chernobyl.

INSOMARELEROFEREEZRAVWTCF L/ T U0t Y
137 & B DIREHRIZIE D BRI D V1B DRBEEZHRE U o

The error factor relating the ICRP risk model, which employs external
radiation, was upwards of 600-fold.

NESREEZ FAVWBICRPU RV EFTILEDIZ—T 705 —d6 001
ICHbARD XU,




Exposure Data

IR — 5

There are a number of sources of information,
but for the purposes of this study we employ the
official data from the Japanese MEXT Ministry

www.mext.go.jp/english/radioactivity level/detail/

1303986.htm

and from the IAEA bulletins.

BHRRIETCKSABHD TIH, DR

[FFATE B &

RKOXBEHORINT—Y &

FRIRF 78R ),

www.mext.go.jp/english/radioactivity level/detail/1303986.htm

AEA(

R
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External
radiation dose
rate Fukushima

Prefecture
(MEXT) , . ':/ BB

*E %/L% ] {\ _ e 70\';:{/ -
AEREHRE
coRE)



Calculating contamination 16/17 March

ERESE 3B16/17
Distance Km|Dose rate |SD N MBq/
FEEEKmM uSv/h IZERE | EHRDT | sq.m

AT IR E

uSv/h
0-20 14.3 19.9 17 4.4
20-30 11.9 18.8 39 3.7
30-50 15.1 5.9 9 4.7




IAEA bulletins
IAEATR S E

The IAEA bulletins generally gave similar values as MEXT
for external dose rate but understated the surface
contamination.

IAEATREZE I —RICAZIHEHREE U TXRE ERUE
Z U X UL, FRETEZRIEE/NGEHE b’(b\i@“o

Nevertheless IAEA gave surface contamination to 60km
as between 0.2 and 0.9MBqg/sqg.m.

ZNTH. IAEAIZG0kMDIRMEEZ%Z0.2~0.99MBg/m &
LTWE9,

This is about 5 times too low on the basis of the gamma
dose rates.

CNIFHYNIREZEICT 5 EHSBHLEVWVETT,




Exposure in the prefectures to 26t March

3A2 6HEFTOREHEREE

Prefecture Dose rate uSv/h | Contamination
= AR = kBg/sgm
HRE

Ibarakiv 2k 35k 0.35 95
Yamagatax LLfZ |0.1 18

Tochigi HEAN 0.2 50

Tokyok ®mm 0.1 18
Gunmax&tE 0.’ 18
Saitamak&EE  |0." 18




Exposure in Ibaraki 17th to 23rd March
382 3HEX COTBEBRE

2011/03/29 14:17 Updated This siteisoperated by

i 1 Ministry of Education Powered by
[baraki (Mito) through the support of ﬂ Windows Azure

Microsoft Japan
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The population at risk (2005 census)
fElEDEWALOMIE (200 b5FE fm;ﬂ

“\,.v\\’ ’.\?_f)v_).
(per square km) ,> ] /ﬂ__i_(?_,
] . //v\‘gv i /
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The population at risk (2005 census)
BEOSWAOME (2 00 5F£EAOMET)

Region Population
M5k AA#
0-100km from site 3,338,900

BEFEMNS0-1 0 Okm

100-200km from site 7,874,600
FEFHEMNS5 T 00-200km




Cancer yield in the 100km area (Tondel method)
100kmRAHBHD >V FIEE (b > TILIE)

On the basis of the measurements and arguments above, | assume the
100km radius is contaminated uniformly to 600kBgm-2.

BIEDEHAIEERERE AT, FAIFHERT 0 OkmUAA D HE EIE—IC
O00FxONRZIZLIL/ MBEEINTWVWSEHRHNLTWED,

The dose associated with this level of contamination is 2mSv/h.

CDLNIIDFBRIIBEREICT D270 — RNV /BEICHED
£9,

Assuming that no one moves away and that the contamination remains
at this level, using the Tondel et al 2004 regression coefficient of 11%
cancer increase per 100kBgm-2 and assuming the same spectrum of
radionuclides and pathways for exposure the cancer increase in the
100km population is 66% and these cancers will be manifest in the next
ten years.

HEBE)IT D &L, B h\%@iic_@lz/\)b?%%é:@“%é: ]
O0FxORZLIL/ MBED 1T 1B AHIENDORNYTILE2004FED
ERFREEREL. BURSHEZBED ARYT NS LA EHBRIETH D EH
EIHIEX. 1 00kmeEEDAHVIEMIE6 6BICKHEDEXET, #FLTID
AviEannms 1 OFLRNICRIET D TU & S,




Cancer yield in the 100km area (Tondel method) (2)
1 0 OkmAHRD AV RIEE (Y FILiE) (2)

The cancer rate for all malignancies in the Japanese population
Is 462 per 100,000 per year.

HARANODON Y HEREGFRET 0AHED 46 27T,

Therefore the annual number of cancers in the 3,388,900
population of the 100km radius is 15,656.

Lieh>7T. FEZE1T00kmND3,388,900 A TldERAH > F
REX 15,656 T,

In ten years there will be 156,560 cancers normally if this 2005
rate is maintained plus an extra 66% of this number diagnosed
from Fukushima. That is 103,329 extra cancers due to the
Fukushima exposures.

ZD2005FDMetHHCEENIE. BETIH 1 OFHTHE
%156,560D /] V HIEMICIE D XIH. BEDOHERICK > T,

INICS5IC6 6%, DFD103,3290 7 VIEINICEDTU &
2

(¢




ICRP model, collective dose
ICRPET /L. EANHRE

The annual dose from this contamination can be calculated in mSwv.
CDFERICKLDEBPREHEEIEII ) —XN)LNTEETEX I,

If we assume 365 days and 24 hour a day exposures then for 2uSv/h the annual
dose is 17mSv.

H U365H. 1HAUKRBEREREILET D&, 21702 —N)L MNETIIERE BREIRE
(F17 = U >—XIJIL T,

The population is 3,338,900 so the collective dose is 56,761 person Sieverts.
AM1£3,338,900 TIH5. EEGBHHIREIFS6,761 A>—XNI)LKNTT,

The ICRP absolute cancer risk factor is 0.05 per Sievert.

ICRPDIEN AV IR T705—d1—XNILHDH0O0.05TT, .

Thus the ICRP predicts lifetime 2838 extra cancers in this population from the
Fukushima fallout.

ICRPIFTBE 7 A—IL7 TS ZDAOTEE2838D 7 ViENZFHLTWET,

Given that the ICRP predicted excess cancers will probably appear in the next 10
years, they will not be measurable above the normal rate unless they are rare
cancers. Examples are leukaemia in children or thyroid cancer.

ICRPFRIIC L B AVIEMASE 1 OFBICHENSELTH. TNSPHEBAY TR
WHED, BERERZBICEHASNE I EBRBRVWTLL S, FIZIF. FEBI
5O BRMREPERERIT > T,



100km Cancer yield: ECRR2003 dose method
1 0 Okm#A VI | ECRR2003SHR R V7%

The ECRR approach can be used if we approximate that 1/3 of the dose is internal
and that 1/3 of the internal dose carries a weighting of 300 (which was the overall
weighting factor obtained form the weapons test fallout spectrum of radionuclides
epidemiology).

H UBREHRED1/3HANIEBRTH D . FDRNIFBEHRE D 1/3D AT IR E (R EK
B00(ERMEHEBEEFE T A —IL7 O KN ARYT NS ADSESNICREEHRE
EJFI9—)CHdETDE, ECRRARXHIBEHETE £,

Then the annual internal dose is 5.6mSv and 1/3 of this is 1.9mSv, which we weight
at 300. The total ECRR dose is thus 575mSVvECRR.

ZF U CEBNEBEIENS.6mMSVT. 2D 1,/ 31F1.9mSviED THATZ B X EHRETE
REZ300&EULEXEL e ECRROBEBEIIREIE U =D > T575mSVECRRT Y.

The collective dose is then 3,338,900 x 575 x 10-3 to give 1,919,867 person Sieverts
and a lifetime (50 year) cancer yield of 191,986 extra cancers, assuming the ECRR
risk factor of 0.1 per Sievert ECRR.

EESMEIIRE (33,338,900 x 575 x 10-3 (2D T (d1,919,867 A —~N)L kT
—~JLRECRR$7D 0.1 DECRRURY 7 74 4 —%& I\ % £ 191,986 DAE

(5 0%F) AVRERDEMEELET,
Half of these in the first 10 years gives the same result as the Tondel method.

SO 1 OFEZINDOFNnETDHE hUTILEEAUBEREZERFESNEXT,



Predictions of the models.
100km, population 3,338,900,

100km3,338,900 A

dose rate 2uSv/h

24 70Y—R)ILNFTORET I

DA YT
Model Cancer number |Period
7 )L 2 HAE
ICRP 2838 o0y
ECRR Tondel 103,329 10y
ECRR 2003 191,936 S10)Y,




1 O Okm~200km

Predictions of models.
100-200km; population 7,874,600; dose rate 1uSv/h

AAA 7,874,600, 1¥V7270O0—RILKN /R

TORETIVHVFH
Model Cancer yield Period, years
€7 ) 2 HAME
ICRP 3320 50
ECRR Tondel 120,894 10
ECRR2003 224,623 50




Caveats

-

TR

For the high exposures modelled here there will be significant saturation, that is the
proportionate cancer risk will fall as the dose increases. This is for a number of
reasons but partly because there will be competing causes of early death.

CTCETINESNIEEDEBICIIKELREBIANEKISATUL LD, FhlE.
jéﬁ/uxﬁxyﬁg#ﬁm¢%LvnTﬁﬁézt?ﬁo:nwu%<®%ﬁ
D FEITH., —EBBICITPEADTERICEEENHDID ST,

Second, it must be understood that unlike ICRP, the ECRR model does not only
model cancer. Studies of populations exposed internally show that a wide spectrum
of diseases and conditions follow; these include heart disease, diabetes, and all the
normal conditions and illnesses that contribute to mortality and morbidity.

Elc, BREULGINEGRS W & ICRPEIFELRD, ECRRETFILIEA VTS
TEEFTI)ILICLTWET A, REEIRE sz)\[lﬁﬁﬁﬂn if“%elo)r—utr%?b\
%@&%Ebfm%;t%rbTmivo;n/ g, (DMEA, TBERAEE L TE
ERERIDNEEN. TNOENEREBEXRICEEZRIFUTWETD,

In addition, studies of nuclear test veterans, Chernobyl-affected populations and
those exposed to Uranium show us that alarming increases in congenital disease in
children and grandchildren are to be expected. The ECRR2010 report should be
studied for details.

%anK\W%%@s ., FxIL/TAYDOHEKEAO, 7= 7A@&L%t5
DIFFEIE. FEDBEL. }1@7“:15@ﬁ‘af[ir%\@%}%?/\%iﬁbub\%uén% &
RUTWET, ECRR20105BE DEMBIRENSNERETI .



Evacuation
These predictions are based on the assumption that the
population will remain in the 100km zone for one year.
NSOFHIE. 1T00kmY—>T1EEAONEDLS
BWEWSHERIICEDWTWERT,
If they are evacuated inside one month, the yield will be
much less, though not in proportion to the period of

exposure since it is clear that the initial exposures were
high and with weathering and decays the exposures will
become less as time goes on.

HUZDALEN T 7 AUAITRE T NIL. ZDFRIEXR
FICWRDIRLLIRDTU &£ D0 U UZENIEHRERRAFE &
FEEBAI LU X B A, BERS. BHSDCHIERDOEEIE S <.
FREDFEEEDICEEEREELU THRIRIFIBETISTLU &
Do




Other exposure related effects of internal radiation
found after Chernobyl

Fr)/TAVRICRHESNICNRRRIC KL DEE

Higher infection rates
SRS

Endocrine, metabolism,
immunity (e.g diabetes, thyroid)
RILEY R FARAH. RRE
w (Bl fERR. FRIREREEREE

=)

Circulatory system,
hypertension, ischaemic heart
disease

BIR%R. SE. EM4EO6ER
Cerebrovascular
XM EREE

Respiratory
I as R IE =

Digestive organs (ulcers)
HitaaREE (BF)
Urogenital, nephritis,
nephroses

FREJER. BR. *7O0—€
Female infertility

ANIEAE

Osteomuscular, osteoartritis
LT EERE. BRI



Green Audit UK A-Bomb Test Veterans 2007; early symptoms
SU—vA—F 1y b FIREEREE F£2007; 7 HBER

Skin rash
FEER » Fingernails
Flu like symptoms -+ MDERE
A4V TILTVHD LS ¢ Wife hadincreased
FELR miscarriage rate
« EDMEXRDIEMM

I\Elose bleeds » Children and
5= grandchildren: 9-fold
Diarrhoea ?ie%sfbighta}%ofmgies

4 i g C N/ 9
T EORELE

Eye problems

DER




What is to be done 1
kB &1

Evacuate people from areas where there is currently excess external dose
rate above 1uSv/h

IRE 1uSVInZ A D EREDMIHD AL ZIRESE S

If above the normal background can assume contamination. Water and food
must be clean and if necessary imported. Compensate everyone who
remains In areas where they are contaminated.

BE/INY 775 MEREX ETHNILBEREN TWSEHR L. KERH
ﬁ@b?&ﬁh i?&’f)it*/u DETHNIFANSEDANES, i
ﬂi«. AE AL ETRCBEINARTNIERD TR A,

Set up an independent health study; collect samples for future litigation.
AT ERAE [ NROBERHDHICT Y TILZHEL TSI W,

Take legal action against the nuclear industry and government for all ill
health that may be related to exposure.

E?;ﬁ;%tﬂﬁ [CX LT WRICK DBERUZOENZHETHZ L5

Set up and fund a Fukushima Study Foundation, advised by independent
scientists.

BUBZECEDMNZR/ T BERAEESZIUS LT TSN,




What is to be done 2
HEBDIE 2

The international nuclear cartel is responsible; this is an international
problem.

ERIRFAOAINTIVICEEDH D XT . INIFEERENZEERETT,

Set up concentric rings of high volume air samplers at 50, 100, 200, 300,
400km and along the whole east coast of Japan.

ZEDRKIY V7YV T %1iT>7T. 50, 100, 200, 300, 400kmDERIAE & &
REBEEICRERNXEZREL TLIES W,

Analyse for plutonium, uranium, strontium90 and cesium every 2 weeks and
publish on the internet.

JILNZDOAL, D720 Lh, ANOAYFOLN, YO LD Z2EB C &
ICITW, A —X Yy RN TRAKRLTLIESE WL,

Deal with the on-going disaster by isolating the reactors from the
environment.

RFFZRENSRERS T CETFOXREBICHIH UL TS ES W,

Prosecute those scientists and others who talked down the accident from
the beginning.

FONSERDOZEZ B/ NTHEL CSEBRRELSZ2HHFL TS L,




Science and Truth
Bl & EIE

Scientific dishonesty; radiation, thalidomide
RIZRIRLE © EHR. YU RY A~

WHO/IAEA 1959 agreement; Chernobyl, Norman Gentner, Abel Gonzalez, Jack Valentin,
Wolfgang Weiss

WHO/IAEAER : F )L/ T4, /=X Iz 5— PN OVHFLA Ivvy -
Ab/74/\7#w7ﬁ/7 74X

No grants; EU Baltic, CWC, CWL

MEBIRE Y b D EU/NLF Yo CWC. CWL

Loss of jobs and labs; Karolinska Institute, (Olle Johansson) University of Bangor, (David
Assinder)

KECMEAEFE : hOU Y ALHARR. AL - 3NV Y) Ky T-)LKZE. (F—Ev
K-7yy5—)

Can’t publish; journal control, IJERPH, Royal Society
WMXDOHEIRES - #2703y cAO—)b. IJERPH, O—VILY A7«

No funding; all my grants stopped this year

BRI : SEFINDFHEIEI>FINTIEHSNE U .

Systematic personal attacks; internet, Wikipedia, letters to collaborators
EEOEARE : VY =Xy b, DaFRT 07 HEHRKRELEADL Y —

Media control; BBC

XT3 MA—)L BBC




Conclusions ¥ #£55

It is time for the public to save themselves!

mRMAIB EMN->TESEEE
MhHETNIETYEBA,

www.llrc.org

www.euradcom.org

WWW.bsrrw.org

www.greenaudit.org




