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2023 INWORKS. Lz

Supplementary table C. Estimates of excess relative rate (ERR) per Gy for death due to solid %le‘i'll:l -‘EA}I} 30?_"?:,1
cancer in INWORKS. Analyses on restricted dose ranges. o> ] xrH
CIBZAL.HAZ A B ol
Restricted dose range Deaths ~ ERR per Gylll 90% CI LRT p _?_ |'6'-| n
=

No restriction 28,089 0.52 0.27t00.77 13.28 <0.001

<400 mGy 27,960 0.63 0340092 1349 <0.001 At 32 IHSSHT A 21
<200 mGy 27,429 0.97 055t01.39 1569 <0.001 M2} "obH3t 7| =4 Qict Q=3 27
<100 mGy 26,283 1.12 045t01.80 7.82  0.005

<50 mGy 24,518 1.38 0.20t02.60 374  0.05 hade

<20 mGy 21,293 1.30 1.33t04.06  0.66  0.42

10 year lag assumption. M S22 0~20mGy(Z2|22]o])0f DjZE 052

Pis the p-value for the reported likelihood ratio test (LRT) statistic, and is evaluated under a Gy 1.300[21Cr. 0= X S442f 20mGy Olot k42

Chi-square distribution with 1 degree of freedom. ORI HOHS Hioioh A7J0 MEHs DO ADNZRIBS Gy2 130% 5

'strata: country, age, sex, birth cohort, socioeconomic status, duration employed, neutron FHAIZICHS 0|cH
monitoring status.
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( National Geographic)

22| 02 2 E X GO 7HN=2 0] AL RUCHE 7HE 2 K| X[5t= O[Tt SHLE ZASHA| 23
Ct" Science Daily(2016. 4. 18)

Science News from research organizations

30 years after Chernobyl, camera study reveals wildlife
abundance in Chernobyl Exclusion Zone

Date: April 18, 2016
Source: University of Georgia

Summary: While humans are now scarce in the Chemobyl Exclusion Zone, continued
studies—including a just-published camera study--validate findings that
wildlife populations are abundant at the site. The camera study is the first re-
mote-camera scent-station survey conducted within the Chernoby!
Exclusion Zone, or CEZ
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The OFZ is a fascinating example ffpatures power to rebound l J ] E;

from degradation,says Tim Christophersen, head of the United

Nations Environment Programme’s (UNEP's) Nature for Climate

Branch.

https://www.unep.org/news-and-stories/story/how-chernobyl-has-become-
unexpected-haven-wildlife

https://www.chosun.com/site/data/html_dir/2019/12/27/2019122702336.html
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AARE O = =0l o=
The estimated external effective doses
TEPCO Contract
e between March 11 and July 11, 2011, were no

<10 mSv 2034 17164 more than 2 mSv in 395,988 (94%) of 421,394
10-50 mSv 1144 7470 respondents of the survey (mean dose 0.8
50-100 mSv 553 794 msv).
100-150 m$S 118 20 .

S0 mey The maximum external exposure was 25 mSy,
>150 mSv 31 4 and most doses occurred soon after the
Maximum dose 678-8 mSv (external exposure 88-80 mSy; internal exposure accident.

590 mSv). 29 332 workers were involved in operations. Data from the Japanese '
Ministry of Health, Labour, and Welfare.”*

TESH CHI|(20mSv/y Ol & X[ )

Table 2: Irradiation dose and number of workers involved with the 1368 ALY
emergency and recovery operations at Fukushima Daiichi nuclear power
plant (March 11,2011, to Aug 31,2013) it et of it o ther et prblems i the et of
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LNTO|| 2fot H|o) — =FA|0F H2| TF7(2)

ZICH ol s&E* | ZIt] ol S
( < 1500Bq ) *

1XH BH2 23.08.24~23.09.11 7888  1Z24409 Bq 220 Bg/L 1.5 Bg/L
2XF BER 2310.05~23.10.23 78108  1Z25119 Bq 188 Bq/L 16 Bg/L
3kF EER 2311.02~23.1120  7729E  1Z 12399Bq 190 Bq/L 8.8 Bg/L
4KF BEE 24.02,28~24.03.17 7800 254 Ba/L 7.7 Bg/L
Skt BH2 24.04.19~24.0507 7800 266 Bg/L 6.3 Bg/L
6kt BER  2405.17~24.0604  7892E 234 Bag/L 7.0 Bg/L
7K HER 2406.28~24.07.16 7800 252 Bg/L 8.8 Bg/L
8X} HEE  24,08.07~24.08.25 7897  1Z& 7,979%Bq 267 Bg/L 7.6 Bg/L

 UEHE OLF 7| X 58%2f 1/40

—

** 3Km O|LH 147§ K| ( & QIZ=A} 350Bqg, &&F =T 700Bq)
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NCRP Commentary No. 27

Classificatiomn

Epidemiclogic Study (or groups of studies) (support for LMT model)

Life Span Study, Japan atomiic bombs {({(Grant =t al., 2017F) Strong

IFRWSORKS (Fremch, United Kingdom, WUnited States comibbimned worker cohorts) Strong
(Richardsom er of., 2015)

Tuberculosis fluoroscopic examinations, breast cancer (Little and Boice, Z20032) Strong

Childbhood Japamn atomic-bomb exposure (Preston ef of., 2002} Strong

Childhood thyroid camncer studies (Lubin et of., 201 7F) Strore

rMayvak muclear workers (Sokolnikow et /., 2015} rRModerate

Chermnobyl fallowut, Ukraimne amnd Belarus thhyroid cancer (Bremmer e oaf., 200.1) MModerate

EBreast camncer studies, after childhood exposure (Eidemuller et of., 201 5] rMModerate

Jer wtero exposures, Jlapamn atomic bomibs (Prestomn et of. . 2008) rMModerate

Techa River, nearby residents (Schonfeld st of., 2013) rModerate

Jer wfero exposure, mMeadical = ray (Wakeford, 2008) rModerate

Japamn nuclear workers (Akiba anmnd Mizuno, 2012) Weak-to-moderate

Chermobyl cleamnup workers, Russia (Kashcheaew =t af., 2015) Weak-to-rmoderate

S radioclogic techmologists (Liu ¢ af., 2014;: Preston &f of., 2016} Weeak-to-moderate

rMowund nuclear workers (Boice af of., 20140 Weeak-to-moderate

Rocketdyrne nuclear workers (Boice &t /., 2011) Weak-to-rmoderate

Fremch uramiwum processing workers (Zhivim et of., 201&) Weak-to-rmoderate

rMedical x-ray workers, Chima (Sumn e of., 20160 wWeeak-to-moderate

Taiwanm radiccomtaminated buildings, residents (Hsielh et af., 201L7F) Weeak-to-moderate

Backgroumnd radiaticon lewels and childhood leuakemiia (Kendall =t of., 2003) Wwieak-to-rmoderate

ey wtero exposures, Pflayak anmnd Techa River (Akleyew =t of., 2001&) Mo suppart

Hanford 131 fallout, thyroid cancer {Dawis =t al., 20095 Mo support

Kerala, India, high background radiation area (MNair ¢ of., 2009) Mo s U P Ert

Canadian worker study (Zablotska ¢ of., 2012) Mo support

LS nuclear weapons test participants (Caldwell =t of.,. 201&) MNo support

Yangiiang, Chimna, high background radiaticon area (Tao et of., 2012) Imnconclusive

Computed-tomography examinations of young persons (Pearce et af., 2012) Imlnconclusive

Childhood medical < rayws amnd leukemia (aggregate of =10 studies) (Little, L999:; Imnconclusiwve

Wirakeford, 2008])

Muclear weapons test fallout aggregate of eight studies) (Lyon =t of., 2006} Imnconclusiee
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Risk Matrix (lllustrative)
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Rsys(4) = 1- (1-p)**4 Rsys(2) = 1- (1-p)**2

Of 7| M P : Failure Probability

S0 EE= ME|Z : Delta R = [1- (1-p)**4] - [1- (1-p)**2]

P7F 0.0010|2}H E0HEE= ME|=&= 2F 0.002 &4
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CE Bag MA YRH(5) - HE/

Benefits = Costs = Net Benefits
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OCE 2eg NA ) - B[ E/E S

Vv

IV Broadly Acceptable

Risk categories Levels of Risk Acceptability Typical
o Quantification
Intolerable: risk cannot be Values

justified except in
extraordinary circumstances

10 per year

Limit for Royal Soc. U.K.*
Car Accident Deaths

Undesirable: tolerable only if
reduction is impractical or if cost
is grossly disproportionate to
the improvement

10 per year

Tolerable if the cost of Limit for W.A.E.P.A*

reduction would exceed the
improvement gained

10 per year

Objective for N.S.W. DoP,
H.S.E.U.K., Royal Soc. U.K.*

107 per year

Negligible risk

Acceptable

Trivial risk Lightning Strike Deaths
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