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t7zh 6,
B EHECHESIN TV EEZHTIU(L
2BA 1,2,3,10mSvEIE<ZE 5mSvERiEES5MSVELEIZ2K 5
B BRI EINDDT HIE<DELEZRTEUICLLT S,
B EATAESNTVWBRT—YROC. FDEXEFZAHALWILILDICE
U TOHT.
B CNEBEHENAENONDID T RIIKDEEZIREUICL<<T D,
27T —9AVT BIX<EDNSEWVADSIBICOITICEH TV E
125mSv<HS LD SHRETRNICAH CREABRNN DD EWLWZ DL DICRD,
B 7T RIEATVARELL,
BF0%. T —9ZEE5VWTCINTET I BRETETIVGREDNHETN
e ENHFEENMDEEE SN TLVRLY,
B SNARBEHELETAS,
B AN OBEIC R ET IV OEREIT TR BEEEL,
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®100mSv
L6  RIBOREREEDEFHEDHERNSIE BIE<EE=N100 U—N)L
ZHBR3H1ZUN S HIF<EBEEICHKEFULTENAVDIRIOMMEINT DI EITREINT

LS
B EREHRIEI<DUROVBEICEATDIT—F277I)0—7 (2011) EREMRIE<DIROEIE(ICES
20— 0TI —THREE ]| http://www.cas.go.jp/jp/genpatsujiko/info/twg/
111222a.pdf

STV ERWSDTIFRLS RIESENMEVWT D TILHSIRICHHFICEZH T
EN125mSVETOY U TIVERVN S EFRLGFRENESND,
T T AZHINE KRB EFEIIREUVIC<LKE D 2 U TIVERVNDNRE,

TRESH (Sv) ERR/Sv tfiE P{E
0-0.05 0.93 1.09 0.150
0—-0.1 0.64 1.16 0.300
0-0.125 0.74 1.95 0.025 o
0-0.15 0.56 1.75 0.045 =
0-0.2 0.76 2.62 0.003
0-0.5 0.44 3.67 <0.001
0—1 0.47 4.70 <0.001
0-2 0.54 7.71 <0.001
0-4 0.47 9.40 <0.001

D. Preston, Y. Shimizu, D. Pierce, A. Suyama and K. Mabuchi (2003) Studies of mortality of atomic bomb survivors. Report 13. Solid cancer and noncancer disease mortality: 1950-1998
Radiatinn Recearch 160 RK1-407
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Gilbert et al(1993) BRICEBDBALRIVDT—F R
BHE

Trend : \ :
statisti ERR TIEOYVYE Z2EOJvVE N\T—RE)
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23HA -0.25 2.55%x%
ANV -0.04 -0.0 (<0, 0.8) 2.2 2%
(BMERER<S) 0.0 (<0, 0.8) 2.3 7*x
BEfzH > 1.88% 1.70% 0.091 %
=itk -1.0 (<0, 2.2) -0.38 -0.40
Fh 2.02x% 22
IEH L -0.08 1.7 8% 2.50%x
M EITE -1.85% -0.14 -0.29
A<BH -1.46 2.4 8xx 2.50%x
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BREECHV\IHERREBEREFEHIMBEER Attachment A-23 A

B ZBICDOVWTIK(FRIRIREDNAEIEXS /) —VYEEBHAZRS) BFENADEETOE
FEDNARGE ) 2O M. 2%BINU BT R E TE B RIEEMENR TV EHREINT
LS,

B 3IDDFmE (BEEASEHEFOSFRLL OISR NB RN ICDIFTTELR-B
BEHC DOV TOORMETCHOEECOEFRNADRIEDIEMEISZHEL TL\D /)
REBLZAE CEEKRDBERNESN T D,

B UNSCEAR (2022) ATTACHMENT A-23: Power calculations for
epidemiological detection of health effects from the accident at

the fukushima daiichi nuclear power station.

B https://www.unscear.org/docs/publications/2020/
UNSCEAR 2020-21 Annex-B Attach A-23.pdf

W 2020/2021FHR&EE IN5T357247

B [ ARANDBIESLARIVMET T DD T FEZERFADACHDEFNADFHER
DRI AT ER EF 2 FRRTETRN, |

B RS EIHER/RER XD &b,
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B/\NS5T057220
SN EZROZITIZHEORETIE. BADIRINNDT
Z?:(\ijza'—ra“ég_é:b\j- RENSD, —RHGRERTIIRETE
U\,
B BERIC20T6FAZDAttachmentE U TRFH
® IR B AL S BT RIS L > TEE RIS
351FDEFNANED . ENHETRIICHRE TE S REEEN
mL\L_é:b\T NcWWz(rseExtDTable 4),
B UNSCEAR (2016), Attachment 1: Power

calculations for epidemiological studies that
underpin the commentary on health implications in
the 2013 Fukushima report. https://
www.unscear.org/docs/publications/2015/
UNSCEAR 2015 WP Attach-1.pdf
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fhs& — ICRP Publication 109 & 111 O&ET

B [E{FH 58I, HIRDINRD KLY B UV, EY) CEERR
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BHRICEDVWVZERBIREZZER T D72HIC, EFIREDFH
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Ex (BEITRNETHD, (R¥WERP.5) ]

https://www.icrp.org/docs/Pub146-jap translation.pdf
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BEENRT YA
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BiREEDYIRILTIELow-Dose U AR TLVER LAY,

® Leveraging Advances in Modern Science to
Revitalize Low-Dose Radiation Research in the
United States (2022)

B https://nap.nationalacademies.org/catalog/26434
7 O 17 DA CIHERRE. =20

B At the request of the U.S. Congress, the National
Academies will form a committee of experts to help
define the health and safety issues that need to be
guided by an improved understanding of low dose and
low dose rate radiation health effects and recommend
a long-term strategic and prioritized research agenda
to address scientific research goals. The Academies
committee will also address coordination between
federal agencies and other national and international
low dose radiation research projects and programs.
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KiR=E - ERRER (L
(EfRRE=R <
FIL<ENDZVNI00MGYLLTF:TLA%)
1GYIXT1SV(I—RIVRN) EEZTEKLN,
ERRERREIE<
BB O IZY DEIE<EN DR (EMGY/hELTX)

FAU100mSvERKIE<TDELTE, 1B THIE< & REARG#HEIE
<TIIEZENERDDTIFRLD?
B REANICRIESUIZS S EET HERNERDDT, —ETRE
DTS UEHZE ELERTREIFIINE<LRD?

B ICRP 103 (2007FE&EX#E)
B EENAD R VRE - IRERMRHE DDREF=2

B REIRIE< TIRERIRD &S BB ARIE (W BEU<IES)
WTIRIES) EHATRBIR /2813,

[ B

https://www.nationalacademies.org/our-work/developing-a-long-term-strategy-for-
low-dose-radiation-research-in-the-united-states
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pn TABLE 2.2 Summary of Some Occupational Cohort Studies and Cancer Risks

RAMEIREHIL <EZFH 3T (BB (<)

Sample Cancer Mean ERR per X 95% CI
Study Outcome Size Cases Dose 100 mGy (90% CI) Reference
Korean workers Cancer 79.679 134 6 mSv 0.72 —0.5t0 2.1 Ahn etal..
mortality 2008
Korean nuclear Cancer 16.236 203 20 mSv 0.21 —0.19t0 0.9 Jeonget al..
workers incidence 2010
Rocketdyne Cancer 46.970 647 14 mSv 0.02 —0.18 t0 0.17 Boice et al..
employees mortality 2011
Japanese workers Cancer 200.583 2.636 12 mSv 0.13 —0.03 to 0.30 Akiba and
mortality Mizuno, 2012
Canadian workers Cancer 45.316 437 22 mSv 0.18 —0.04 to 0.53 Zablotska et
mortality al.. 2014a
UK national registry ~ Cancer 167.003 13,985 25 mSv 0.012 0.005 to 0.02 Haylock et al.,
of radiation workers  incidence 2018
French nuclear Cancer 59.004 2.536 26 mSv 0.04 —0.04 t0 0.13 Fournier et al.. THREMDEZ N
workers mortality 2016 .
INWORKS(B&E DT —
INWORKS Cancer 308.297 17,957 21 mGy 0.05 0.018 to 0.079 Richardson et S HEEEDTHINT
mortality al., 2015 ’
e " e e —" ﬁ%kﬁ%%ob\’)ERR
Million Person Cancer 135.193 8445 52.6mGy  0.01 —0.03 t0 0.05 Boice et al.. DENRBFIREE D
Study (analysis mortality 2021 2L,
restricted to
subpopulation of
nuclear power plant
workers)
NOTE: CI = confidence interval: ERR = excess relative risk: INWORKS = International Nuclear Workers Study of
nuclear industr g workers in F%ance the Umted Kingdor 1 and the United States; mGy = milligray: mSv =
millisievert. * 100mSv & < L/ 72_. 27 1 0) I_—C{\ %) « t LC- /EE,._,\o
\ A s =
Gy COERRE LT B (S 10f5 T 2 BN H %o HAMNASEM#ERSEp.320—H8 21
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INWORKS(Richardson et al.2015)M
R e - IO B EX

2.0
ERR=0.51/Gy (90%CI=0.23 to 0.82

Y

Relative rate

RIRRBEEDT 7
ERAT—=ILHER D
ZEIER,

fHeEm (ST X 7 713
DT INh51%5]
< EERRICH2 %,

0 100 200 300 400 500 600 700 MEEIIRAMED
0.7Gy.
Cumulative dose (mGy)

Relative rate of mortality due to all cancer other than
leukaemia by categories of cumulative colon dose, lagged
10 years in INWORKS. Vertical lines=90% confidence
intervals; dashed line=fitted linear model for the change in
the excess relative rate of mortality due to all cancer other

Richardson, E. Cardis, R. D. Daniels, M. Gillies, J. A. O'Hagan, G. B. Hamra, R. Haylock, D. Laurier, K. Leuraud, et al. (2015) Risk of cancer from occupational exposure to ionising radi%iqg
retrospective cohort study of workers in France, the United Kingdom, and the United States (INWORKS). BMJ 351, h5359.
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27 DMayak#sgh S D EREICE D
chNizTecha#iiE{FE(Schonfeld et al. 2013)

Fitted inear dose-response

————— Fitted spline model with a knot at 0.1 Gy
s ERRs from non-parametnc model

Excess Relative Risk
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SEZ)RETNICH ) RO ERERDIFEDHR
(Schubauer-Berigan and Daniels 2013)

B WREOEN. WREBORI L. 2trFEDELREICL DT URD
R CI2REIXE T,

B NHoRTHEREGBEDEEN G D EZRIRICITEIIARNETTH
P

60 years of radiation research

Emphasis on quantifying lowest dose demonstrating significant cancer risk

1000 =

100 + \

10~[ \

=-Rn-lung ca (WLM)
-B-y-solid ca (mSv)

1950s  1970s  1990s 2010
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BE I DB E DFEITY)

@M MELODI(Multidisciplinary European Low-Dose Initiative )
B 2010FLUE Strategic Research Agendaz&FRE
® 2014 LARF
® 3.1 Dose and dose rate dependence of cancer risk.
@ 3.2 Non-cancer effects

® 3.3 Individual radiation sensitivity
B #NENICDOL\TBasic mechanisms/ Healthrisk evaluation/

BNCRP CKE MHiRbhET=ES
® 2015 Commentary 24 {EREHE<HATRBEHEENFEEFDHME
2018 Commentary 27 BFEMHEDLE1—
B KRR REFRE CIHEEETIUAZRFIN TLWSZ &R

2020 Report 186 {EREBHIE< R VEHED T HDIEHREYE LB S DIEBOHS

@ AOP7JO—F
® UNSCEAR
2006 ANNEX A HAURIICEET SEFHRE
® 2006 ANNEX B /IMREWIEDNAI RV ICRET SEFMA
2013 ANNEX B FELADRE(EFHMEDOLE1—)
® 2017 ANNEX A EFMELE1—DEE
® 2017 ANNEX B EREFRHIIICEDDPAIRIICOVWTOEFMRZFLE1—
B EEHNATEDROFRE [RIFHKIEE 0.42/Gy TechaitgfR 0.61/Gy
2020/2021 ANNEX C {E#fE - RE X< TOH A R VHEICREE T B £V F RIS
®ICRP

2022 ICRP146 (ICRP101&109MNDREThR:IRFHNXKEANDXINE)
® NCRP 2018%5|F
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[CRPERENSCLETICRITZENE

B ICRPDEARENE (SR AENIS, CNICE D\ TREDES - RS+ V&)

B 1956F 1FEEBDFHF=RES0 mSy
® 19594 Publication 1
® 1964 Publication 6
® 1966 Publication 9
® 19774 Publication 26

B ERNFED IRV EEEL

“UREFIRAR”

B FHML, BAEED&EIL, ROMEAREDFHIR

@ =HBA(ICRP, 1985b) A% F#R=RET mSv
® 19914 Publication 60
EHERIL <D R O#EEED EFIEIE S NIz /= heXET

REHIRIARN S “WEHRBHERR”

“GTETENTN DXA

EZEEDHFERES0 mSvHS5FEFIF20mSy

BAR “BHAEBICHVTIESER Tz THETBAEEEEFE>7=F 1 mSv
® 20075 Publication 103

B 20215FXR HETICHEIF=/F£5A
RzyGE 20y EE T mElll N ar s e
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B ICRP103(2007F&ESRENSH)

(36) FEHELZ100 mSvZE FTEISHHIREICH VT, ZERIL,
KNRZEDFELEDE MIEVWVERTHY, X2/\VI 75T MRE

A TZFHREDEMICEEHIT D EIRET ©. ZERIE, COLDP
SERUEVMERU(LNT)DET IV, BEHREIE<DIRVZE EIE

95bBEBUVERNR 77 JO0—FT¢hY, “FAREI" (UNESCO,
2005)[C3hEDHLWVE EZRSB . ZERIE, CO LNT £E7IUA, 5I=
fre, (KARE - (BIRER TOBRSHIRFAEIC DOV TOEELRERETH D
EEZZSD(ICRP, 2005d).

B CNFETOMREWYICRP146 TNCRPLIN—RZF|RHLIZCED
SANULT KIRIRGEFHA CTITREET IAZFTFIN TS L,
NS CIENTMRE CIF AL FIATNFINTLD L,
R RIRILEV(DDREF=1) ECET TSNS EDEAFIN D,
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B ICRPAVN—IC L BETFRFAIAIC AT 7= EBiEteam S

Clement et al. (2021) Keeping the ICRP recommendations fit for purpose. J
Radiol Prot

https://www.ncbi.nlm.nih.gov/pubmed/34284364.

® Many areas are identified for potential review including: classification of effects,
with particular focus on tissue reactions; reformulation of detriment, potentially
including non-cancer diseases; re-evaluation of the relationship between
detriment and effective dose, and the possibility of defining detriments for males
and females of different ages; individual variation in the response to radiation
exposure; heritable effects; and effects and risks in non- human biota and
ecosystems.

5.3 Cancer at low doses and dose rates

” some recent results demonstrate relationships at doses <0.1 Gy (Lubin et al
2017, Little et al 2018, Hauptmann 2020) with little evidence of the existence
of a threshold(p.1403). “ WW<DHIDOHAEICLDE0.1 Gy (DFVU<T00MGY) LI T CRE
NS BELIEEAERL,

®5.4. Individual response of people

"It is not clear that there will be sufficient scientific evidence in the next few
years to fundamentally change the way that the system protects workers and
members of the public. However, there are already efforts to individualise
radiological protection of patients which should be considered in the review of
the system” EARNDKRISIETEHTH S,
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LowdoseRad2018&&@Richland
I\ Jx—RIISZOER) TOFRER

B RERFNF= A+ RKEREVEFSHELRD T ERXLY
_CZ%%)L_&:I?I-?,_\L/'CL\T M ENLLE,
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FIGURE 5.2 Illustration of the interacting hubs of the low-dose radiation multidisciplinary program.
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low-dose-radiation-research-in-the-united-states

B HRES.SENRIVMDOERNNTIAXI D GBEOBREER-ETH

®Virtual Town Hall (QXFER)
B REFERRE 6A16HF8111:00-F1%1:30
® BAERE 68170F81ENS 285304
8 4E. B TIAVRLEL ERUEL (4450)
B EBAEICEH L FTESLESLTRULL
Rtk
B SEAEE 68 15ANELEEN(COB) 17 ETICTEN 5B
(BRIEX—ILTPRLZADH)
AABR 6817E53BET?

https://www.nationalacademies.org/event/06-16-2022/committee-on-
developing-a-long-term-strategy-for-the-low-dose-radiation-research-in-the-
united-states-virtual-town-hall-june-16-2022
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NRSB Low-Dose Radiation Town Hall Public Comment Sign Up

The National Academies is providing 4 minute time slots for people to provide a comment or ask a question on the report at the Town Hall meeting on June 16, 2022. If you are interested in
providing a comment or ask a question please provide the following information by COB on June 15, 2022. We will ask participants to speak in the order we receive the requests.

1. Full name: *

| |

2. Affiliation (optional)
3. Email contact: *

L J

4. Please indicate if you would like to provide a comment or question at the Town Hall, and in what format.

® Yes, | would like a time slot to make a comment at the Town Hall Meeting
O Yes, | would like a time slot to ask a question at the Town Hall Meeting

O | have a question but | would like my question to be read at the Town Hall Meeting by the moderator

5. Your question or comment:
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https://www.nationalacademies.org/event/06-16-2022/committee-on-

developing-a-long-term-strategy-for-the-low-dose-radiation-research-in-the-
united-states-virtual-town-hall-june-16-2022
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B igfESnNizEtnlrZoOY o DPublic Access FilelZf®
FIN AR —ICEREINB(FEICIE?),

B RECRYYIIFIZOTOLRATEHEIZIOAVMNIIERSLEL,

B EINLSEBEREREY T —ICERUVZEDIFX EEETOERICES
A AR

B REEZEpIFICIE"Prepublication copy’&& 3D T, 1Ry
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Committee on Developing a Long-Term Strategy for the Low- sware f ¥ in =
Dose Radiation Research in the United States Virtual Town
Hall: June 16, 2022

® About OnJune 16 at 11 AM to 1:30 PM (ET), the National Academies will host a Virtual Town Hall to provide an e
Contact opportunity for interested parties to ask questions and provide additional comments on the recently Jun 16,2022
released report, Leveraging Advances in Modern Science to Revitalize Low-Dose Radiation Research in the United =~ 11:00AM - 1:30PM ET

States. The report notes that recent advances in research, new tools, and a coordinated multidisciplinary iAddito Calenclas
research program could help fill knowledge gaps about the health impacts of low-dose radiation
exposures. The report calls for the development of a U.S. research program to study how low doses of PROJECT

radiation affect cancer, cardiovascular disease, neurological disorders, and other disease risks. Research
should also better define the impacts of radiation doses, dose rates, types of radiation, and exposure
duration.

Anyone interested in securing a 4-minute slot during the Town Hall Meeting or in having their question or
comment read by a moderator should submit their questions or comments by COB June 15, 2022 using this

DIVISION

Division on Earth and Life

link. . lo) \Y }-L' E__‘:\‘.II\J es N
JINT AXIT/Y >0
UNIT
Nuclear and Radiation Studies
Public Comment Period Extended Board
For the period June 3 to July 1, 2022 interested parties c : arovide comments on the report using the TOPICS

“provide feedback to the project” button on this page. Submissions will be placed in the study’s Public Access  Behavioral and Social Sciences

File and also transmitted to the study sponsor. The submissions will include the email address and any Biology and Life Sciences
identifying information provided by the commenters, and will be available to the public upon request. The Earth Sciences
committee and Academies staff will not be responding to the comments received through this process. The Education

National Academies is committed to facilitating an information request that promotes responsible and St Y

ethical behavior. Comments may not include violent threats or language or any discriminatory or derogatory S cadute s
Health and Medicine

language, and the National Academies reserves the discretion to remove any such comments from the Public : :
Space and Aeronautics
Access File.

® https://www.nationalacademies.org/event/06-16-2022/committee-on-developing-a-long-term-

strategy-for-the-low-dose-radiation-research-in-the-united-states-virtual-town-hall-
june-16-2022
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BAE LD Provide feedback!) oh5i%ts

| SEARCH Q
NATIONAL, fas.

ACADEMIES Einer About Us Events Our Work Publications Topics Engagement Opportunities
Developing a Long-Term Strategy for Low-Dose Radiation e

Research in the United States

® About At the request of the U.S. Congress, the National Academies will form a committee of experts to help define "' s Lol
Upcoming Event: the health and safety issues that need to be guided by an improved understanding of low dose and low dose
Publications rate radiation health effects and recommend a long-term strategic and prioritized research agenda to
Description address scientific research goals. The Academies committee will also address coordination between federal
PR agencies and other national and international low dose radiation research projects and programs.

Upcoming Events

11:00AM - 1:30PM (ET) i
MEETING 16

JUNE 16, 2022

https://www.nationalacademies.org/our-work/developing-a-long-term-strategy-for-low-
dose-radiation-research-in-the-united-states
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Feedback

Feedback Date 6/9/2022
Project Title Developing a Long-Term Strategy for Low-Dose Radiation Research in the United States
PIN Number DELS-NRSB-21-02
Subject EE E
n zZN

T X—=JLZRLZR
Comments :l )( \/ I\

FEORY kTl 0 ()
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REENH —7“ 7'3' ElZISEﬁﬁ%EELﬁHnRL/’CCH%*T’fI\O)5F'JJEH

(HFE>DAEE TR0 CHE b OB B4 % T1VRY ICEERTAE, )
B EWHIX
LNTZBIRU TS,

B Google#llzR https://translate.google.com
B Please specify LNT.

B AH5U\EER https://miraitranslate.com/trial/
B Please specify LNT.

ZISE TEI DELIDNMPTLED,

ICRPTI&LNTEHUTEK LTWSZEZRRIEISITRAR TR,
B Google

@ State clearly that ICRP assumes LNT.
B A5 VBIER

Clarify that ICRP assumes LNT..
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®Bline 935 (89) wBECIEX. EHVHICHFOARMOBIEEENBIHRINTWEZICELNHLD
59 BREMNMANARMZSRS DX 15EICDULTIE2011E5/15H. 2. 35EICDW\T
ZE248BTH 21z VA TLEDFIBIFEELN, TEZHIBHRAFAULR VL ERERDR
W CNS5DEIHRE VT ENSHNSDRERBIRIIIANTUPIVIILTRHT S &%
RINEITTHD,

B Google#lzR https://translate.google.com

Line 935 (89) In Fukushima, despite the fact that the possibility of core
melting was reported at the beginning of the accident, TEPCO admitted core
melting because of Unit 1 on May 15, 2011, It was the 24th of the same day
for Unit 3. The use of radio and television was important, but it would be
meaningless if the information was not disclosed in the first place. Should
be shown.

B OA5VEIER https://miraitranslate.com/trial/

Line 935 (89) In Fukushima, despite notification of the possibility of a core
meltdown at the beginning of the accident, TEPCO recognized a core
meltdown on 5/15 of 2011 for Unit 1 and on 24 of the same year for Units 2
and 3. The use of radio and television is important, but it is meaningless if
information is not disclosed. As a premise, it should be clearly stated that all
emergency calls from electric power companies are made public in real time.

B RICEDETANHNIXE D TIEBLEL TR,
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