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Autoradiographs — car air filters
April 2011, X-ray film image and uR/hr.

Seattle m=11.7 Tokyo m=18.9 Fukushima City m=199

|
(1.85p§v/h) °’

o "

(0.121uSv/h) «(0.28uSv/h) .




Examining individual radioactive particles
Ibaraki dust sample, collected 4/4/2011,

FKDOOLD - Parucle

MAG: 10000 x HV: 30.0 KV WD: 24.8 mm

High z particles, (Eu, Y, Zr, Th, Ce, Sr, Ce), in 1 to 15 um size range
Analyzed by SEM/EDS and gamma spectrometry
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HR0126DZ - Hf Pu U Particle

012602 - Ni Tube
30.0 kV WD: 24.8 mm

MicroVision Labs HRZ17S - Particle

SE MAG: 3500 x HV: 30.0 kV
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PARTICLES DETECTED BY SCANNING ELECTRON
Microscory/ENERGY-DISPERSIVE X-RAY ANALYSIS
™ Tank Farm Dust

TasLE 1.

Particle size
in microns

Number found

Particle type per SEM post

10 to 100
1to 10

<10 to 20
10 to 100

Cadmium chips
Potassium bromide chips

Lead, bismuth, and 10 to 100 1to6
lead-bismuth mixtures

Rare earth with aluminum 1to 10 <5
and silicon

Rare earth with thorium 1to 10 <10 to 25
and uranium

Gold 1to 10 3

Hafmium 1to 10 5

Nickel tubule 1 9x94

Tungsten spheres 1to 10 <10

Gold/palladium 1to 10 10

Hafnium/plutonium /uranium 1to 10 <10

Gallium /arsenic 1to10 10

Copper /tin 1to 10 <30

Barium 1to 10 15

SEM, scanning electron microscopy.

WD: 25.1 mm




¥ OBiz maswmesers

RENAATAEERS KEH T, hEREELICHE

201 350 Ho6E 00y B

REARIEMERIIARMAE BRI TE TR
TIRE A FTAKEPhIOEESTEL T
3, BIEE RO S5 (A< AHKE D, BiE
(C{BULVEE BIETrh At —2. e
A HEOIREHEIFI NS, 2 .

KIRT HEDD A7 Y ARERF DRFTEM. TOFIETHDO
[ZaA=N




2013%F2A/7H

BRTARB) A AVARE HFEE. RHFH FTHRZOIENRS

EB# 1875300 0I5 TRMAICLDBREZMIIAT D RETFMR 2 SFE. FRED
EEEZFHL. AR TREARAHREDARE) (A ANV ARE =S8 RN
T3, HERDZFTANEDRRICELD. FMBRROERNES, REXE(FH6 0EMAT.
BEEEECHL 290D 1 Z#BIT 232, 22, SEHEECEREMOBSENEDES
TRNBEE 2D BEEEZAN BROFVICMII3A My o7—R (—BRER)
DERBER<,

RE) A AVAFEShEE, REBAHNESUTIR/ILT—BESEZZHFEL. BRET
3. ERTERSEEFANFT —AARDIURADE 4 N5 —)L T, k2 5EEHNSIFEH
it ZiERkd 3. SESERMESHEEC TAZBEINL. MEREESE. EETD. 2 65FE
BECEEHIZIRBELUT., ENIEREBESEICTETD.

KELNFEEMEZRR S IIMETEASAD 175200 0F07Y b, AFVIDE
BIEAZEE 1152000 FUARAEND. B - EFEitA0 1 FRAOBMKECHESEL. B
NDOFEMBRTE UIZAMEZBER T2 — AR &R D. BEICHL., mESTRAN0n
MEZIRETHIZICL 0 0 AL EOERBANMEFENARBLIZELD,




K iR =R




EEEHBDRTIZDOLVTOR

X
2
=
E
o
Q
c
«
o
o
@
'
L.
o
E
1
c
O
-
L,
°
«
x

Fig. 3. Schematic representation of different possible extrapolations of
measured radiation risks down to very low doses, all of which could, in
principle, be consistent with higher-dose epidemiological data. Curve a, linear
extrapolation; curve b, downwardly curving (decreasing slope); curve ¢, up-
wardly curving (increasing slope); curve d, threshold; curve e, hormetic.
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Evidence for a lack of DNA double-strand break
repair in human cells exposed to very low x-ray doses

Kai Rothkamm and Markus Lobrich*
Fachrichtung Biophysik, Universitat des Saarlandes, 66421 Homburg, Germany

Communicated by Richard B. Setlow, Brookhaven National Laboratory, Upton, NY, February 14, 2003 (received for review October 2, 2002)
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Fig. 2. DSB induction in MRC-5 cells. y-H2AX foci were counted 3 min after
irradiation, and the mean values of foci per cell are shown (circles). Triangles
represent DSB induction data obtained from PFGE analysis. The line is a linear
fit to the data points with a slope of 35 DSBs per cell per Gy.
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Diagnostic X-rays and risk of childhood
leukaemia

Karen Bartley,'* Catherine Metayer,' Steve Selvin,' Jonathan Ducore? and Patricia Buffler®

'School of Public Health, University of California, Berkeley, CA, USA and *Department of Pediatrics, Section of
Hematology/Oncology, University of California Davis, Davis, CA, USA

*Corresponding author. School of Public Health, University of California, Berkeley, CA, USA. E-mail: kbartey@berkeley.edu

Discordant
Number pairs/triplets
of cases n (%) OR (95% CI)

All ALL combined
Preconception 649 167 (25.7) 1.17 (0.85-1.61)
Pregnancy 652 60 (9.2) 1.20 (0.71-2.04)
Post-natal 711 318 (44.5) 1.21 (0.96-1.51)

Number of X-rays
(category)

Zero 313 (44.0) 1.00
One to two 284 (40.0) 1.06 (0.83-1.36)
Three or more 100 (14.0) 1.85 (1.22-2.79)

Number of X-rays 1.10 (1.03-1.18)
(continuous)
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Diagnostic radiography as a risk factor for chronic myeloid and
monocytic leukaemia (CML)

S. Preston-Martin, D.C. Thomas, M.C. Yu & B.E. Henderson

Department of Preventive Medicine, University of Southern California School of Medicine, 2025 Zonal Avenue, Los Angeles,
CA 90033, USA.

Table IIT  Dose-response relationships for CML and diagnostic X-rays, Los Angeles County, 1979
1985: matched analysis.

Minimum cumulative
dose to total active Years before diagnosis of case

bone marrow over
indicated period (mrad) 3-5 6-10 11-20 3-20

Estimated odds ratios and (no. cases/no. controls)
0-99 (baseline) 1.0 (86/94) 1.0 (81/91) 1.0 (67/73) 1.0 (23/34)
100-999 I.1 (25/25) 09 (18/26) 1.1 (44/44) 14 (53/55)
1,000-1,999 1.7 (8/5) 3.1* (19/8) 08 (8/10) 1.6 (22/21)
2,000 + 2.1 (/) 2.7 (12/5) 3.9  (11/3) 24> (32/20)
Excess relative risk per rad® 0.29 0.76° 0.34 0.30°

*P <0.10 (two-sided); *P <0.05; “Since cumulative doses are likely to be grossly underestimated, these
risk per rad estimates should be interpreted with caution. True excess risks per rad are likely to be
considerably lower.
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Review article
Risk of childhood cancer from fetal irradiation

'R DOLL, FRs, FRcP and R WAKEFORD, BSc, PhD

'Imperial Cancer Research Fund Cancer Studies Unit, Harkness Building, Radcliffe Infirmary,
Oxford OX2 6HE, and *British Nuclear Fuels plc, Risley, Warrington WA3 6AS, UK

Table 1. Relative risk of cancer under 10 years of age associated with a radiographic examination of the pregnant
mother, for deaths during 1953-1955 (after Stewart et al [1])

Maternal Leukaemia Other malignant disease
irradiation
during relevant] No. of children (95% No. of children (95%
pregnancy confidence confidence
Affected Control interval) Affected Control interval)

Abdomen

4
Other 2 1.19 ) (0.68, 1.94)
None 20 1.00 20 1. S

1.92 - 28  (1.31,3.97)
3

“RR, relative risk and 95% confidence interval (not cited by authors).




Risk of childhood cancer from fetal irradiation

'R DOLL, FRs, FRcP and 2R WAKEFORD, BSc, PhD

Table 2. Relative risk of cancer in childhood associated with irradiation in utero found in different
studies (after Bithell [10])

Study (period covered) Amount of Relative 95%
evidence® risk confidence
(unadjusted) interval

OSCC (1953-1981) 8524 1.39 (1.30, 1.49)
NE Ujnited States (1947-1967) 114.7 1.47 (1.22, 1.77)
Inter-regional study, UK (1980-1982) 39.0 1.23 (0.90, 1.68)
Los Angeles (1950-1957) 23.9 1.34° (0.90, 2.00)
Louisiana (1951-1955) 18.3 1.70 (1.08, 2.69)
Helsinki (1959-1968) 17.9 1.18 (0.74, 1.87)
California (1955-1956) 17.8 1.68" (1.06, 2.67)
Tri-state (US) (1959-1962) 16.6 1.40° (0.87, 2.27)
Swedish twins (1952-1983) 11.6 1.38 (0.78, 2.46)
Minnesota (1953-1957) 10.2 1.28° (0.69, 2.37)
All other® 424 1.13 (0.84, 1.53)

All except OSCC 3124 1.37 (1.22, 1.53)
All 1164.8 1.38 (1.31, 1.47)

“A measure of the statistical information contained in a study which is approximately the inverse of the variance
of the logarithm of the relative risk [10].

*Leukaemia only.

“Includes cohort studies other than the Japanese atomic bomb survivor study.




Risk of childhood cancer from fetal irradiation

'R DOLL, FRs, FRcP and R WAKEFORD, BSc, PhD

Table 3. Relative risk of different types of childhood cancer following irradiation in utero, OSCC data for deaths
during 1953-1967 (after Bithell and Stewart [12])

Type of cancer No. of deaths Relative 95%
risk confidence

Total Associated with interval
irradiation in utero

Lymphatic leukaemia 2007 290 1.54 (1.34, 1.78)
Myeloid leukaemia 866 120 1.47 (1.20, 1.81)
Other and undefined leukaemia 1179 159 1.43 (1.19, 1.71)
Lymphoma 719 92 1.35 (1.07, 1.69)
Wilm’s tumour 590 87 1.59 (1.25, 2.01)
Central nervous system 1332 179 1.42 (1.20, 1.69)
Neuroblastoma 720 99 1.46 (1.17, 1.83)
Bone 244 26 1.11 (0.74, 1.66)

Other 856 129 1.63 (1.33, 1.98)
All leukaemias 4052 569 1.49 (1.33, 1.67)
All solid tumours 4461 612 1.45 (1.30, 1.62)
All cancers 8513 1181 1.47 (1.34, 1.62)

Monson and MacMahon [11], in the study carried out in the northeastern United States, found a relative risk of leukaemia of 1.52
(95% confidence interval 1.18-1.95) and of solid tumours of 1.27 (95% confidence interval 0.95-1.70).
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A SURVEY OF CHILDHOOD MALIGNANCIES

ALICE STEWART, M.D., F.R.C.P,, JOSEFINE WEBB,* M.B.,, and DAVID HEWITT, M.A.
From the Department of Social Medicine, Oxford University

SECTION I. BACKGROUND TO THE SURVEY

The present survey is based on an earlier study of the
vital statistics relating to leukaemia (Hewitt, 1955). This
had revealed an unusual peak of mortality in the third
and fourth years of life which indicated that the sub-
sequent survey should, in the first instance, be restricted
to children. The earlier investigation had also led to
the suggestion that it might be particularly worth while
to study modern innovations, such as radiology.

Method

An attempt was made to trace all children in England
and Wales who had dned of leukaemla or cancer before

Collecting of Data

Each survey doctor was given a list of the cases in his
area. If the mothers or foster-mothers were still living
in the area he was to see them and the corresponding
control-mothers : if a mother had left the area he was to
find and interview a control, but return the case papers
to Oxford. These were eventually sent on to the new
area, but in this way a central record was kept of all
‘“transfers.” No case/control pairs seen by different
doctors have been included in the analyses makingdirect
comparison between cases and controls, but they may
feature in other analyses—for example, incidence of
mongolism. Smce the records obtained from foster-
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E=not statistically significant; #= statistically significant [p<0.05]
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J& 3 : This study provides the strongest evidence available to date that
radiation may increase the rates of stroke and heart disease at moderate
dose levels (mainly 0.5-2 Gy), but robust confirmatory evidence from other
studies is needed. Although our results below 0.5 Gy are not statistically
significant, the additional cases occurring with further follow—up time
should provide more precise estimates of the risk at low doses.



FTIL/TA)DIEE
(Wikipedia, 2011/11/30)

« IAEA(2005):40004% (FxIL/TA) DA —F L)
« WHO(2006):90001% (35 E D H)
.+ IARC:156,00044 (3—0Ov/\GEE £ 1&)

- ERINERDT:3~651

e H1)—2F—RX:97300044—FFE 14751480
- AV T HEZETHTEI— 217520004

« ¥ 2JMO275:9875500044 (1986~20044F)
« FIL/TA)EE(IVS54F):#973754,0004




NIV —2ITHEITHFRREFR

CM SR rate

T T T T T T T T

1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

~{= 17 contaminated districts (density of contamination 555 kBg/sq.m and over)
== 30 control districts

Fig. 4.15. Frequency of congenital malformation of strict registration in 17 contaminated and 30 control districts
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== contaminated Gomel and Mogilev regions
== control Vitebsk and Minsk regions

Fig. 4.96. Frequency of congenital malformation of strict registration
in contaminated regions (Gomel, Mogilev) and control (Vitebsk, Minsk) regions

Belarus National Report (2006)




F LT A ERD ERIEEA DB E

Y r T T T Y Y Y Y v T 1 T
1992 1991 1996 |98 2000 22 2004

s W4 UNSCEAR 2008

ERMERRREERE- ABRROBRIES HXH 258—




KigEEEBHON-FIT 7 (Cs;FEIL1E
ELERRE) COHME -/ NEDHFRLE

/\/’

N

1S80~ 1985 1985~ 1991 1992~ 1997 1998 ~2000

WThS. 1980~BSEICHA. ik, 15D ICERMHSMML T,

oA EETNT SRR ES 25—
ERMERELE ERE- ABRROBRIES HXH 3I~—




FTIL/TA)ERED
INBRBEMFEOEN (KR =

| RS-y aOs7 9954 | 8

BEY | SR | BAY | NEBE | BEW | NRE | BEW | MES
| 114 | 221 39 78 | 268 | 536 | 421 | 835

iRt

sasvmmioi} | 1281 | 11.74 | 997 l 1049 |10.12«=| 346 |1084=| 6.30
(mGﬁy)

1GY§7::U0) , 2 h ‘ ,5(: 2.4:._3;
BAMEY 4.09 4.94 788 3

”_,fi""[hu)‘

Davis, S., et al.: Childhood leukaemia in Belarus, Russia, and Ukraine
following the Chernobyl power station accident: results from an
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Pflugbeil, S., et al. (2006). Health Effects of Chernobyl:
Twenty Years After the Reactor Catastrophe. Meta Analysis
(German IPPNW, Berlin): 75 pp.

TABLE 5.78. Incidence (per 100,000) of Juvenile Morbidity in Gomel Province, Belarus (Pflugbeil et al.,
2006 Based on Official Gomel Health Center Data, Simplified)

Morbidity group/Organ 1985 1990 1995 1997 Increase

73,754 127,768 124,440 12.7-fold

Total primary diagnoses 9,7

77
Blood and blood-forming organs 5 ;)(,)..2 859 1,146 21.2-fold
3 158 358 425 13.3-fold
Endocrimological, metabolic, and immune systems 3.7 116 3,549 1,111 300.0-fold
760

Circulatory diseases

Respiratory system 9,895 81,282 82,689 108.8-fold
Urogenital tract 25 555 961 1,199 48.0-fold
Muscle and bones/connective tissue 13 266 847 1,036 79.7-fold
Mental disorders 95 664 908 867 9.1-fold
Neural and sense organs 645 2,359 7,649 7,040 10.9-fold
Digestive system 26 3,108 5,879 5,548 213.4-fold
Skin and subcutaneous tissue 159 529 7,013 7,100 44.7-fold
Infectious and parasitic illnesses 4,761 ),567 11,923 8.694 1.8-fold
2 210 340 6.7-fold
3 144 134 95.7-fold

Congenital malformations* 51 12
Neoplasm™* 1.4 32:

*High estimation of unreported cases through abortions; ** 1985 only malignant neuroplasms.
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ICRP Publication 111 (2009)
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