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W5, WEE R A FERT (KAERD (28 4 28 [E 2 B AUMEH S A fisk (KOMAC) (3, 2013 4
(BN T ICEERR SV CLASK, 45MeV J TN 100MeV D1 — LM HH—E A2 AL TN D,
KAERI ORFZE7 )V —7 1%, ZERERBREOT=012, KOMAC @ 100MeV B 1-E— LD MG 5
AR E T DT D IREIe It BRI LT, W90 L — 7 N FE L 725182 — A BRI B
% 2 OOMFFERR ST, 2021 FIT 2 SOEBE v —F RSN, T Var JRg i o LR
FHFZEREIC, HAA B — A (200MeV) OF D RILAANHEZ (RAON) 2SR SHVT, TV VR,
b7 K% O\ LET OEAA L —L2F| L, 28R RETEIZ 51T 5% <O BT
NHTHA,

f) ~L—I T (RL—YTRTNT VTV BT RA V)

7T MR T ORFHAICEIUR, BAEHTIZIBW T NMR152 23, [RAIUHES
I N DZ DD dnfiIC LD A PE (4.6t/ha) L, —BE LT 7~10t/ha Z4EPEL T, ZOILEIT,
O3> 3.5tha ThDHENFEEJINELE L TRIEIZE Y, 2020 725 2021 FFEETOFA TIE,
NMRI152 23, 74 T, =F9 0 e T2 — L OFRIK IRV CIER I L2 E L TRY,
FRALKZIZ 90%D EIEDNBIEINIZZENT — XL URSITND, — 7, v L—I T 5
O BEFIC T, FICIEEEEIROM AN LC I A FE RO AEFEIANIR K
A0%HITR ATRE T D, SHIT, 2020 FE~2021 EIZ, ~L —3 T B0 BETEICH 20U
DO FFERER (LVT) b E ST, 77 N7 T — VN DELN T — 2T, &
A T35V T, NMR191 23[F UAkEs KIS 0 Z D fth o 5 Ff 12 L5 A4 PE () 4thha) & ELEEL
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JHEAZ) == LT B SeE RARFIT~ L — 7 REER M SERT (MARDI) (2
FoTRHliE Tz, 2 DOEH DT —ZIZLAUE, NMR151 & NMR152 (F3ENS BIFITH LTI
SOMitE ] (MR) EL COESNZZ EMHLNT 2570, —J7 . MINT3 [ZEEWE BT L CTReR0%
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IR ME | £ LT NMR152 & MINT3 13362 MR Tho7z, LoL7eiis, 2020 047
U RAZIT BRI DRE R SRS AL, NMR151T & NMR152 2% THY, MINT3 3100
T o7, BLB RIF R RIEICE LR T 57280, 2 DOEHHOEW T FHEIID
ZEThD,

2021 4F 1 H 29 B, ~b—3 TR R PEEE (MAFD 13, 052 B2 (BKKIPB) (ICL 5
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mnfEE L CRIE LT, mWREHIERZE NSO @mOTEEIZEY  NMR152 13, 2021 4 11 A 20 AIZ
LT EICEDIERIC RSN, ZORRITIE, A RFERZE AL NMR152 (3, 5 9 1R
~L =T EHOLE TS T, ERICNIS21 A TbNTz, 5%~V —3 T RA P& Eo

BN EAER L T, FE RS LT, 2o 7Y/ TR LA R E2 B 5 ETOEF
BEBURICEDAL A TETz, ZLTEIUCIY BFEOEREAIGEENIL TS, v —U TR
T ATV, FIUWZERAE B R Fl 7 A D IR S i kL, 2L s — T 2EDREFKIC
e SH T,

g) ErAN (MEWEERI IR N Y LA/ —TR)

RTaY = NClE, "AFT 7 /a0 — Rk O~ — I —FI 8 A O U2 28988 BE T O )i
&Y, EZEY O AEFEM LI BMEm Ea BHEL, BREREAN AR LIza b 4 L%
BT DBIBHIZARNED BRI L ORI &, TR TP PR DT L3 K O A S RO B 38
ZHEL TS,

2021 4EITIE, 1) 2~3 DERDHMEDAF LB — LTI M, RO AFDERL, 2)
BEAETD Ma~My HARDFHM S VA7) —=2 27 3) U R OV S « s ML B L L Bk
BENF-ERVEZHTHILX R OA T LXOEN-ERZHOBRICBITHAI)—= 7
e OV A A RS U CHFgEA D T,

IAAFIZOWVWTEL, A A B —A (Y 7 A 50MeV, [R3E 320MeV) 25 DekE S =8 L
ZERIERIF 2RI L, AFET. 1917 BAD 60 DHE Ma~My THEREZEM O 7= DI 2 b
720 2021 4EI21E, HAR®D QST TA F v B — LA %17 - 7=, My A TOEMRIEIZ L
X, #i& 15Gy T Darkhan-144 28 2 5E O A FHIFISS RS TEL U & 3 B R #RE 100Gy
T? Omskaya-36 TIFXfHIE D & 2 HENo 70, INEIE 100Gy OffE (Y 7 AL A —
LALEE) T Omskaya-36 (T 25.0g BN L7z, oA REMRITINETIIMBEE LD 2
T TE o 72, 100Gy DFRETO Omskaya-36 SO A RIZEENIRR L D & @ -7z,
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WLER TP Toboliskaya fhflED FE L 7~16cm (K< 72 572, 20Gy CT® Darkhan-144 25 5 fH D
HHEOEIIRRE D & 12 [lHEZ o7, £, ZORMROINES @ - 7= HRIZEERT
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I8 BLAHR TR L FE Darkhan-144 X0 6 5 B ERE L, 0.4~3.1tha mWILEE BTz,
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=28 BRHE Darkhan-225 O ki 8 K% O+ O AR E 3% R T 5 Darkhan-131 S L Y
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AIZTHPED & DA B FE I, JEEAKIC REED LT WA RDAERERIZBITHZOREICK LT 5
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I PRI DL [EL 2D, 74V R SR SE RIS AK LT IRAE T NSIC Re222 DA
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KIKEZBIET D, D% DO ELFLBIEOFLERE T,
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a PN ERER OKH) EfiO7-DIZ8R K LT, 9 R THALFELDS mW U E (3,005kg/ha) 31535
7z, RD31-B-390-3-4B DULEA Fieh < (3,872kg/ha) . ARAMAMIL 121 B Th-otz, FHEL
IE 124cm THY | BHRLOTARITHIE ThoTe, LKROIRITH, £X 7.55mm, (1§ 2.34mm, /&
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rnfREZ AR LT (AR 11 ShFE R O AR 2 fnfl) , 2095 2008 FIZABEI7- Khang dan 22
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BARIIHRD TEN AR THY , @I E TR E B PEE WS TR A A L, AFRR 4
77 ha THEIESN TV, 2013 FEITABSZ DT39 Quelam (X, & dE ., mA L 37, mILET
HY ., A% BLB ~DffittEE A L TV 5, 2017 FEIZABIS - DT80 1d& & @ BLB itk i FlC
BB, ZARIZELTIE, DT2008 28557 A X EFED R 5100t T iV N B ST PERE 2 4 DR
THEANAMFETHY | FRIIH R & ORI TN D, EHICASM AL, 2R RIEICLD
WIDOTORL A X iHFE DT2008DB ZEH 72, ZAuE DT2008 LIEEA ETRURHET, MV
i e A AT RENEE & &2 A/ L TRY, RHEL TIEFITEN TS,

x0T ar e N, 2021 FICEOSHE THEESG T, Ty e A LA ROZEIRE B A EH
THIEITE N A Y T, BTy I BATHON TR, Mo~Ms DA —=2 7 %@L T
5 OOFSHEND 27 OFLE R AR RKE LT, A ROV TE, Mo~Ms T, VINAG 2
B 35 SRi#t, ST20 25 47 Rt a &gk LT,

PR OTEEFHHE E U ClE, F 28T 5720 DAT)— =2 T kL | 2022 4R1213 T
A FLoy | FAR~D RIS ZAkR LT,
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1) 9= 3y HRERE
i)y® H:ASF3411H29H(H)~11 A 30 H (K
i) % PprAdroA1v
i) & SUHRREA
W) ZINE NI TT v E AP TRE BTN TAIE B SIS LI0E 2 4L A
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DOEHIEBKLY, BESOBRENBRRLNT, il VT, HAYrY =/ N —&X —OH O RIEKRED,
KT 2 OIFEMEE K OARY — 7 ay 7 Oiame 7 a7 53aiHs e, £0%, 8 IELY
NAZREEV Y BRI T DT =— X (2018 F-~2021 4F) DIFEND F Lo LR 7 = — X (2022 4F~
2024 4F) DFFRF N OV THRE 2312,

2 HEIZIE 10 AEXY BESHIN T &0 S B EICB I 28T = — ADTEEB D ELD LK
7 2 — XD RGOV TR E DD -T2,

FeuW N CH ELEEDM T, BT = — XOVEEI R E KT = — X231 DRI LD E LD
bz, HAKRKOARY =7 ay 7O FEERMRDNELD LN, S OBRENR BT,

FroA—T7 o8I —ELL T FNCA 7L — 2 2L —BIZEBW T, BB E EE 2 B LT-2AD
Ty N —THHEV T h— AT < TR ID | XAZBITHT 0y = NEEI OB L A 5
(ZEA 2R EEME A, FNCA V=7 W AhD 2021 FFET —7 T ay TR DO_R—TARSh-, %
FOFEHNTIRATEE 4.2(pl64) DLV THS,

2) BEERRPMELIVIT—H avTDFEED
2018 H-~2021 FEDOT Y =V NEBIENLL T O LB EDF LD BT,

i) INAAREDEFIZEHTS 2018 F~2021 FDFHDFEED
a) NV TT LA (N IT VAR T NRRR s T Iv=IK)

ARIZBAL T, M AL EARKER] (PGP) L L CORRGF Mo K OSAAERIEL CTOT Y AEY )L
LEOOF RN RAEFI D201, 6 FERFAOMELE W87 4 — AR~V S L7, A%
DERIUL RN TIRK 1.77% M O 4.45%E8 K L7=,

HZARXF ORI EREFEEMEE A7) —=0 7§ 572012, AVAF M2 PGP Efi
I DT TNAFNERE U TR ATREZR A B &4 A ZARRL DAy BiEL 7, 20 D43 BiEREE 9 DD Fre
LT N—T BT, ST BERIE BLAST ST IC I D E iR 99.72%DAHRIMEDS RFE ST,

b) FE(FEBERYRE Fro A7 —R)

ENRDY IR (PSB) D 3 SO# A AV —= 27 L, Ry MR TEIL, 74— /LR T
AALFITH A UTe, ANV ATRE , A A AR M OVEE SR ARSI D Tl S v/ 28 Bk
BAFDHT2DIT A JEEHHEE Trichoderma guizhouenase NJAU4742 D7 AHUZ LD R E
ATV, BRIKDV—F o P T Lo TEREN AR E L BRI 7 A/ —=0 7 LT,
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c) AR T (ENIMFFEERT X~ T v« T 4 AK)

JEETRRB ST X » T D7 BPKS o OY FPF4 O BKIT, fRIKE AP CY U ERIE L A Y
ULEEIET DROEVEENEA LTS, AU IX M AT X DEMIIPIER L S A AR
ERWDHEEDRIT, 7ToE=U ANH) OFfEE U VBIERRIZE > T 7 AOMEFERR
EHEIZALTND,

d) ~v—yT7 (V=T RANT TT e TFa— T4 - TR

~ L=y 7k, EHE-1S(ON) FAZR b b— 3 — A& o g7 T8k 2 FIH LBR SRS S 4Lz,
Bioliquifert, GoGrow BioNPK, Migrofas M99 X O® Bioliquifert M100 D i3Ikt L7z, &t
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~AFTAThoTe, A FNEEIAEY DZEREFRTHFRE L XX U TIRE D722 o~ Bl
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KON = Z=3F b~ b T~ TV EOIN R RS TVD,

f) 74 VB (LI REOANR=g A V2l X AT K)

TV A VLA, WEIRE, MR, I ARIEERBEIRIE (PGPR) KO R U a7 L~ Fl )
D SRR AR AR 2 R RE LTz, NA AR PGP RO 7 F—F v AR DET
352 LT BE LWEMAEEE AR T 27D 0ORBULEEZ MG TE 5, BlRRGE
L SHFE & 7o kk % 72 BIOTECH £FICBIT 2/ A/EHRR, hvEray | b~ MK
O 2 R B EY & L CALF AR & el U7 IR AR O R A2 I ET B 7o olc FEhi S vz,
FALFRM OFFE o b isk S =, 20kGy TOH o~ HRIBEIZ L 5 Bio N %+ U 7 ikE 135
MEMEE L, AEESE L,

g) XA BARER 7oIva—r-TaryarhyysK)

FEM A R ARERATA 2 0B L. 2 DRI/ LT, BEERIT A A NEEHEA O RFEEZE A~
Bz L, 3 DOXA T OETONAL FRERVEESINE 5 SDORBMEEICBEZT 2 "HE
PER Y | BIE, 34031 RHDOREEMASA A EEHZ DWW TRERL T D,

G YLD . PGPR-1 DAEFEIZ I W THEH S35 M O AEAFROBIFEIZ K - THEM Sz,
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. @110°CTD 30 DA — ~ 7 L—7E, @121°CTD 30 3O A — b7 L— 7
@25 kGy TOH v~ HIRHHT L 238, ©45 kGy TOH L~ IREHC L 2008) CTHEET S
Z &M T X7, Azospirillum brasilense TS13 (X% ¥ U 7 % A 7@ Th b & < 417 L . Beijerinckia
mobilis TB5 1ZF v V 7 # A4 7O TR b EL AF LT, —F. Azotobacter vinelandii AT125 (%5
YU THEATDLEOTIIERTE RN ST,

h)y X R F A (RN ARF IR Fro AV R)
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Minutes of
FNCA 2021 Online Workshop on Mutation Breeding Project

January 18" — February 1%, 2022

1) Outline

i) Date January 18th — February 1st, 2022

ii) Venue Online meeting

iii) Host Ministry of Education, Culture, Sports, Science and Technology of Japan
(MEXT)

iv) Participants A total of 30 participants from 10 countries, i.e. Bangladesh, China,
Indonesia, Japan, Korea, Malaysia, Mongolia, the Philippines, Thailand and
Vietnam (Annex 2)

v) Program Annex 1

NCA JFY2021 Online Workshop on Mutation Breeding Project, hosted by Ministry of Education, Culture,
Sports, Science and Technology of Japan (MEXT), was held via Zoom meeting on January 18, and e-mail-

based discussion was conducted on January 18 - February 1, 2022.

Opening Session (Online Meeting)

Mr. Funabiki Takahisa, Deputy Director, International Nuclear and Fusion Energy Affairs Division, Research
and Development Bureau, Ministry of Education, Culture, Sports, Science and Technology (MEXT) and Mr.
Wada Tomoaki, FNCA Coordinator of Japan delivered the opening remarks.

Dr. Hase Yoshihiro, FNCA Mutation Breeding Project Leader of Japan briefly introduced outline of the

project activities and purpose of the workshop.

Report on Mutation Breeding of Major Crops for Low-input Sustainable Agriculture under Climate
Change (Online Meeting)

Ten member countries presented progress and plan of the activities on the Mutation Breeding of Major Crops
for Low-input Sustainable Agriculture under Climate Change. The summary for each presentation is attached
as Annex 3. Mid-term reports from member countries is attached as Annex 4, and they will be summarized
by Dr. Hase and submitted to Coordinators in March for mid-term evaluation.

After the online meeting, Q&A session was conducted via e-mail. Q&A sheet from the participants and

presenters is attached as Annex 5.
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Round Table Discussion (online meeting)

Dr. Hase delivered a lead speech about next ion beam irradiation at QST and future direction toward next
phase. For the future direction, he suggested some keywords about modern technologies like whole genome
sequencing and marker assisted selection, as well as the importance of the current themes, i.e., low input and
sustainable agriculture. He emphasized that mutant lines are the most important and precious resources for
this project, and their analysis using modern technologies would give us new knowledge to promote the
ongoing research in member countries. After the lead speech, participants suggested that flash flood is the
most important issue in their countries and, therefore, early maturity and photoperiod-insensitivity would

become even more necessary. Details of the future plan will be discussed in the next workshop.
Minutes and Closing Session (e-mail-based discussion)

The minutes were discussed and agreed by all participants via e-mail. It will be reported to the 22nd FNCA

Coordinators Meeting.
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List of Participants
FNCA 2021 Online Workshop on Mutation Breeding Project

January 18" — February 1%, 2022

Country Name Position and Organization
Bangladesh | Dr. ANK Mamun Chief Scientific Officer and Head
(PL) Plant Biotechnology and Genetic Engineering Division

Bangladesh Atomic Energy Commission (BAEC)

China Prof. Shu Qingyao Director
(PL) Institute of Crop Science

Zhejiang University

Indonesia Dr. Sobrizal Researcher
(PL) Center for Research and Technology of Isotope and

Radiation Application

Research Organization for Nuclear Energy

National Research and Innovation Agency (BRIN)

Indonesia Mr. Arwin Researcher

Center for Research and Technology of Isotope and
Radiation Application

Research Organization for Nuclear Energy

National Research and Innovation Agency (BRIN)

Indonesia Dr. Winda Puspitasari Researcher

Center for Research and Technology of Isotope and
Radiation Application

Research Organization for Nuclear Energy

National Research and Innovation Agency (BRIN)

Indonesia Ms. Yuliasti Soybean Researcher

Center for Research and Technology of Isotope and
Radiation Application

Research Organization for Nuclear Energy

National Research and Innovation Agency (BRIN)
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Country Name Position and Organization
Japan Mr. Funabiki Takahisa Deputy Director
(MEXT) International Nuclear and Fusion Energy Affairs Division
Research and Development Bureau
Ministry of Education, Culture, Sports, Science and
Technology (MEXT)
Japan Ms. Tanaka Fumiyo Administrative Researcher
(MEXT) International Nuclear and Fusion Energy Affairs Division
Research and Development Bureau
Ministry of Education, Culture, Sports, Science and
Technology (MEXT)
Japan Mr. Wada Tomoaki FNCA Coordinator of Japan
(Coordinator)
Japan Dr. Tamada Masao FNCA Advisor of Japan,
(Advisor) QST Associate
National Institutes for Quantum Science and Technology
(QST)
Japan Dr. Hase Yoshihiro Senior Principal Researcher
(PL) Department of Radiation-Applied Biology Research
Takasaki Advanced Radiation Research Institute
Quantum Beam Science Research Directorate
National Institutes for Quantum Science and Technology
(QST)
Japan Dr. Katsura Keisuke Associate Professor
Department of International Environmental and
Agricultural Science
Graduate School of Agriculture
Tokyo University of Agriculture and Technology
(TUAT)
Japan Mr. Takahashi Koji Unit Leader
Soybean Breeding Unit

Division of Field Crop Research
Institute of Crop Science
National Agriculture and Food Research Organization

(NARO)
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Country

Name

Position and Organization

Japan Prof. Nakai Hirokazu Professor Emeritus,
Former Vice President
Shizuoka University
Japan Dr. Hatashita Masanori Principal researcher
Research & Developmet Department
The Wakasa wan Energy Research Center (WERC)
Japan Dr. Morishita Toshikazu | Director
Radiation Breeding Division
Institute of Crop Science
National Agriculture and Food Research Organization
(NARO)
Japan Ms. Koike Aki International Affairs and Research Department
(Secretariat) Nuclear Safety Research Association (NSRA)
Korea Dr. Kang Si-Yong Associate Professor
(PL) Department of Horticulture
College of Industrial Science
Kongju National University
Malaysia Dr. Sobri Bin Hussein Senior Research Officer
(PL) Agrotechnology and Biosciences Division
Malaysian Nuclear Agency (Nuclear Malaysia)
Malaysia Mr. Faiz Ahmad Research Officer
Malaysian Nuclear Agency
Mongolia Dr. Bayarsukh Noov Director
Institute of Plant and Agricultural Science (IPAS)
Mongolia Ms. Uugantsetseg Researcher

Battogtokh

Institute of Plant and Agricultural Science (IPAS)
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Country Name Position and Organization
the Philippines | Mr. Fernando B. Aurigue | Senior Science Research Specialist
(PL) Philippine Nuclear Research Institute (PNRI)
Department of Science and Technology (DOST)
the Philippines | Mr. Christopher C. Science Research Specialist
Cabusora Department of Agriculture
Philippine Rice Research Institute (PhilRice)
the Philippines | Mr. Jerald Baloloy Science Research Specialist I
Bongalos Philippine Nuclear Research Institute (PNRI)
Department of Science and Technology (DOST)
Thailand Mr. Apichart Noenplab Rice Breeder Specialist
(PL) Division of Rice Research and Development
Rice Department
Thailand Ms. Udompan Kalasi Prachinburi Rice Research Station
Rice Department
Thailand Mr. Jirapong Jairan Rice Department
Thailand Mr. Ithipong Assaranurak | Rice Department
Vietnam Dr. Le Duc Thao Deputy Director General
(PL) Agricultural Genetics Institute (AGI)
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Program of
FNCA 2021 Online Workshop on Mutation Breeding Project

January 18" — February 1%, 2022

January 18, 2022 (Day 1st)

Opening, Report and Discussions by Web Meeting
13:10-13:40  Access to the web meeting by the participants
*Notices from FNCA Secretariat
14:00 - 14:20  Opening Session
Chair: Dr. HASE Yoshihiro, Japan
1. Opening Remarks
1) MEXT
2) Mr. WADA Tomoaki, FNCA Coordinator of Japan
2. Introduction of Participants
3. Outline of the Workshop
Dr. HASE Yoshihiro, FNCA Mutation Breeding Project Leader (PL) of Japan
14:20 - 15:10  Session 1 Report for Mutation Breeding of Major Crops for Low-input Sustainable
Agriculture under Climate Change
Chair: Dr. Sobri Bin HUSSEIN, Malaysia
1. Bangladesh
2. China
3. Indonesia
4. Japan
5. Korea
15:10 - 15:25  Break (15min.)
15:25-16:15  Cont. of Session 1
Chair: Dr. SHU Qingyao, China
6. Malaysia
7. Mongolia
8. The Philiippines
9. Thailand
10. Vietnam
16:15-17:00  Session 2 Round Table Discussion
Chair: Dr. HASE Yoshihiro, Japan
1. Discussion

2. Summary
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17:00 Closing

~January 25, 2022
Discussion and Q&A (by e-mail)

- by using attached format

~ February 1, 2022

Confirmation of Minutes (by e-mail)

Closing Remarks (by e-mail)
1) Mr. WADA Tomoaki, FNCA Coordinator of Japan
2) Dr. TAMADA Masao, FNCA Advisor of Japan
3) Dr. HASE Yoshihiro, FNCA Project Leader of Japan
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Minutes of
FNCA 2021 Workshop on Radiation Processing and Polymer Modification Project

November 29% — 30t 2021

Online Meeting
1) Outline of Workshop

i) Date 29th - 30th November 2021

ii) Venue Online (Zoom Web Meeting)

iii) Host Organisation Ministry of Education, Culture, Sports, Science and Technology of
Japan (MEXT)

iv) Participants Thirty seven (37) participants from 10 FNCA member countries:
Bangladesh, China, Indonesia, Japan, Kazakhstan, Malaysia,
Mongolia, the Philippines, Thailand and Vietnam (Annex 2)

v) Programme Annex 1

2) Workshop Programme
The FNCA 2021 Workshop on Radiation Processing and Polymer Modification (RPPM) was held on 29th
and 30th November 2021, via Zoom Web Meeting. The workshop was hosted by the Ministry of

Education, Culture, Sports, Science and Technology (MEXT) of Japan.

Thirty seven (37) representatives involved in radiation processing and polymer modification from 10 FNCA
member countries attended the workshop, namely Bangladesh, China, Indonesia, Japan, Kazakhstan,
Malaysia, Mongolia, the Philippines, Thailand and Vietnam. The programme of the workshop is attached in
Annex 1. The list of participants is attached in Annex 2.

Session 1: Opening Session
Ms Tanaka Fumiyo, Administrative Researcher of the MEXT gave welcoming remarks and Mr Wada
Tomoaki, FNCA Coordinator of Japan and Dr Tamada Masao, FNCA Advisor of Japan gave opening

remarks.

Session 2: Project Overview and Confirmation of Agenda
Dr Taguchi Mitsumasa, FNCA RPPM Project Leader of Japan, reported the overview of the RPPM project.

He explained the topics to be discussed and the programme for the workshop.

Session 3 and 4: Progress Report on Biofertilizer [part A and B]
Eight (8) reports on the activity summary for 2018 - 2021 and future plan for 2022 - 2024 for biofertilizer
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research were presented. The summary of each report is attached in Annex 3.

Session 6: Wrap-up of Day 1

Dr Taguchi summarized Day 1 of the workshop and announced information for Day 2.

Session 5 and 7: Progress Report on Polymer Modification [part A and B]
Ten (10) reports on the activity summary for 2018 - 2021 and future plan for 2022 - 2024 for radiation

processing and polymer modification. The summary of each report is attached in Annex 3.

Session 8: Evaluation of Present Phase
Dr Taguchi showed the result of the project activities for 2018 - 2021, and all participants confirmed and

agreed after adjustments. The detailed summary of this session is attached in Annex 4.

Session 9: Discussion and Proposal for Next Phase

Future plan of the project activities for 2022 - 2024 was discussed, and all participants agreed 8 research
themes, namely 1. Degraded Chitosan for Animal Feed, 2. Hydrogel for Medical Application, 3.
Environmental Remediation, 4. Synergistic Effect among Plant Growth Promoter (PGP), Super Water
Absorbent (SWA) and Biofertilizer, 5. PGP and SWA, inclusive Process development, 6. Mutation Breeding
of Microbe Using Radiation, 7. Sterilization and Sanitization Using Radiation, 8. Recycle Plastic. Some
research themes can be chosen at every workshop depend on the progress. The detailed summary of this

session is attached in Annex 5.
Session 10: Closing Session

Dr Taguchi summarized the major achievements of the workshop and gave closing remarks. Draft minutes

will be sent by the secretariat and reviewed by participants after workshop.
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List of Participants
FNCA 2021 Workshop on Radiation Processing and Polymer Modification Project

November 29t — 30t 2021

Online Meeting

Country

Name

Position and Organization

Bangladesh
(PL)

Dr Salma Sultana

(materials only)

C Chief Scientific Officer
Bangladesh Atomic Energy Commission

(BAEC)

Bangladesh

Dr Md Kamruzzaman Pramanik

Chief Scientific Officer
Bangladesh Atomic Energy Commission

(BAEC)

China

Mr Ding Renhao
(on be half of Prof Ma
Hongjuan)

Researcher,
Shanghai Applied Radiation Institute
Shanghai University

China

Prof Zhang Ruifu

Professor,
Institute of Agricultural Resources and
Regional Planning

Chinese Academy of Agricultural Sciences

Indonesia

(PL)

Dr Tita Puspitasari

Researcher

Coordinator of Radiation Processing
Division

Center for Research and Technology of
Isotope and Radiation Application
Research Organization for Nuclear Energy

National Research and Innovation Agency

Indonesia

Dr Darmawan Darwis

Senior Researcher

Center for Research and Technology of
Isotope and Radiation Application
Research Organization for Nuclear Energy

National Research and Innovation Agency
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Country

Name

Position and Organization

Indonesia

Dr Ania Citraresmini

Researcher

Center for Research and Technology of
Isotope and Radiation Application
Research Organization for Nuclear Energy

National Research and Innovation Agency

Indonesia

Dr Nunung Nuryanthi

Researcher

Center for Research and Technology of
Isotope and Radiation Application
Research Organization for Nuclear Energy

National Research and Innovation Agency

Indonesia

Mr Nana Mulyana

Researcher

Center for Research and Technology of
Isotope and Radiation Application
Research Organization for Nuclear Energy

National Research and Innovation Agency

Japan

(MEXT)

Mr Funabiki Takahisa

Deputy Director

International Nuclear and Fusion Energy
Affairs Division

Research and Development Bureau
Ministry of Education, Culture, Sports,
Science and Technology (MEXT)

Japan

(MEXT)

Ms Tanaka Fumiyo

Administrative Researcher

International Nuclear and Fusion Energy
Affairs Division

Research and Development Bureau
Ministry of Education, Culture, Sports,
Science and Technology (MEXT)

Japan

(Coordinator)

Dr Wada Tomoaki

FNCA Coordinator of Japan,
Chief Executive Director

Kobe Science Museum

Japan

(Advisor)

Dr Tamada Masao

FNCA Advisor of Japan,
QST Associate
National Institutes for Quantum Science and

Technology (QST)
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Country

Name

Position and Organization

Japan

(PL)

Dr Taguchi Mitsumasa

Leader

Project "Biocompatible Materials Research"
Department of Advanced Functional
Materials Research

Takasaki Advanced Radiation Research
Institute (TARRI)

National Institutes for Quantum Science and

Technology (QST)

Japan

Prof Okazaki Shin

Professor

Department of International Environmental
and Agricultural Science

Graduate School of Agriculture

Tokyo University of Agriculture and
Technology

Japan

Prof Kusaoke Hideo

Former Professor,

Fukui University of Technology

Japan

Dr Satoh Katsuya

Senior Principal Researcher

Department of Radiation-Applied Biology
Research

Takasaki Advanced Radiation Research
Institute

National Institutes for Quantum Science and

Technology (QST)

Japan

Prof Tawaraya Keitaro

Professor

Department of Food, Life, and
Environmental Science
Faculty of Agriculture

Yamagata University

Japan

Dr Nagasawa Naotsugu

Section Manager

Irradiation Facilities Section, Department of
Administrative Services & Senior Principal
Researcher, Department of Advanced
Functional Materials Research

Takasaki Advanced Radiation Research
Institute

National Institutes for Quantum Science and

Technology (QST)
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Country Name Position and Organization
Japan Prof Hanawa Takehisa Professor,
Tokyo University of Science
Japan Dr Hase Yoshihiro Senior Principal Researcher,
(PL of FNCA National Institutes for Quantum and
Mutation Breeding Radiological Science and Technology
project) (QST)
Japan Ms Koike Aki Nuclear Safety Research Association
(Secretariat) (NSRA)
Kazakhstan Mr Kassymzhanov Murat Deputy Chairman of the Board
JSC "Park of Nuclear Technologies"
Kazakhstan Mr Azat Nurkasimov JSC "Park of Nuclear Technologies"
Malaysia Dr Marina Binti Talib Manager,
(PL) Malaysian Nuclear Agency
Malaysia Ms Maznah Binti Mahmud Research Officer,
Malaysian Nuclear Agency
Malaysia Dr Phua Choo Kwai Hoe Research Officer,
Malaysian Nuclear Agency
Malaysia Ms Sarada Idris Research Officer,
Malaysian Nuclear Agency
Malaysia Ms Nur Humaira Lau Abdullah | Research Officer
Malaysian Nuclear Agency
Mongolia Dr Chinzorig Radnaabazar Head of Department of Chemical and
(PL) Biological Engineering
School of Applied Sciences and Engineering
National University of Mongolia (NUM)
Mongolia Ms Sunjidmaa Otgonbayar Head of Soil Microbiology Laboratory

Institute of Plant and Agricultural Sciences
(IPAS)
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Country

Name

Position and Organization

the Philippines

Dr Charito T. Aranilla

Scientist 1/Senior Science Research
Specialist

the Philippine Nuclear Research Institute
(PNRI)

the Philippines

Ms Julieta A. Anarna

University Resercher II,

National Institute of Molecular Biology and
Biotechnology

University of the Philippines Los Banos
(UPLB)

Thailand
(PL)

Dr Phiriyatorn Suwanmala

Deputy Executive Director
Thailand Institute of Nuclear Technology
(Public Organization)

Thailand

Dr Kunlayakorn Prongjunthuek

Agricultural Research Officer,
Senior Professional Level

Department of Agriculture

Vietnam

(PL)

Dr Nguyen Ngoc Duy

Head of the Research and Development
Division

Research and Development Center for
Radiation Technology

Vietnam Atomic Energy Institute

Vietnam

Dr Tran Minh Quynh

Principal researcher
Hanoi Irradiation Center

Vietnam Atomic Energy Institute
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Programme for
FNCA 2021 Workshop on Radiation Processing and Polymer Modification

November 29t — 30t 2021
Online Meeting
1. Background of this Workshop
FY2021 is the final year of present phase (2018-2021) for our RPPM Project. So we need to summarize and
evaluate 4-year activities and make a proposal for next phase. The evaluation and proposal will be submitted

to the FNCA Coordinators early 2022.

2. Topics in this Workshop

In the online workshop, each presenter will give a brief progress report on the following topics:
- Current R&D status for 2021

- Current problems

- Outcomes and Achievements for present phase (2018-2021)

- Planning for 2022-2024

3. Schedule
Monday, 29th November, 2021 | Day 1 | Chair: Dr Taguchi Mitsumasa (Japan)

13:40 — 14:00 Opening the meeting room
14:00 — 14:15 Session 1: Opening Session
(15 min.) 1) Welcoming Remarks | MEXT of Japan

2) Opening Remarks | Dr Wada Tomoaki
3) Opening Remarks | Dr Tamada Masao

4)  Self-Introduction of Participants

14:15 — 14:25 Session 2: Project Overview and Confirmation of Agenda

(10 min.) 1) Project Overview | Dr Taguchi Mitsumasa

2) Confirmation of Agenda | Dr Taguchi Mitsumasa

14:25 — 15:05 Session 3: Progress Report on Biofertilizer [part A]

(40 min.) Session Chair: Ms Julieta A. Anarna, the Philippines
(Presentation 7 min + Q&A 3 min)

1) Bangladesh | Dr Md Kamruzzaman Pramanik
2) China | Prof Zhang Ruifu

3) Indonesia | Dr Darmawan Darwis

4) Malaysia | Dr Phua Choo Kwai Hoe

15:05 - 15:20 (15 min.) Break
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15:20 — 16:00
(40 min.)

Session 4: Progress Report on Biofertilizer [part B]
Session Chair: Dr Phua Choo Kwai Hoe, Malaysia

(Presentation 7 min + Q&A 3 min)

1) Mongolia | Dr Sunjidmaa Otgonbayar

2) the Philippine | Ms Julieta A. Anarna

3) Thailand | Dr Kunlayakorn Prongjunthuek
4) Vietnam | Dr Tran Minh Quynh

16:00 — 16:50
(50 min.)

Session 5: Progress Report on Polymer Modification [part A]

Session Chair: Dr Nguyen Ngoc Duy, Vietnam
(Presentation 7 min + Q&A 3 min)

1) Bangladesh | Dr Md Kamruzzaman Pramanik
2) China | Mr Ding Renhao

3) Indonesia | Dr Tita Puspitasari

4) Kazakhstan | Mr Azat Nurkasimov

5) Japan | Dr Taguchi Mitsumasa

16:50 — 17:00
(10 min.)

Session 6: Wrap-up of Day 1

Summary of Day 1 and Announcement for Day 2

| Dr Taguchi Mitsumasa

Tuesday, 30th November, 2021 | Day 2 | Chair: Dr Taguchi Mitsumasa (Japan)

13:40 — 14:00 Opening the meeting room
14:00 — 14:50 Session 7: Progress Report on Polymer Modification [part B]
(50 min.) Session Chair: Dr Tita Puspitasari, Indonesia

(Presentation 7 min + Q&A 3 min)

1) Malaysia | Ms Maznah Mahmud

2) Mongolia | Dr Chinzorig Radnaabazar
3) the Philippines | Dr Charito T. Aranilla
4) Thailand | Dr Phiriyatorn Suwanmala
6) Vietnam | Dr Nguyen Ngoc Duy

14:50 — 15:10 (20 min.)

Session &: Evaluation of Present Phase

15:10 — 15:25 (15 min.)

Session 7: Progress Report on Polymer Modification [part B]

(Presentation 7 min + Q&A 3 min)

1) Malaysia | Ms Maznah Binti Mahmud

2) Mongolia | Dr Chinzorig Radnaabazar

3) the Philippines | Dr Charito Tranquilan Aranilla
4) Thailand | Dr Phiriyatorn Suwanmala

5) Viet Nam | Dr Nguyen Ngoc Duy

15:25 — 16:05 (40 min.)

Session 9: Discussion and Proposal for Next Phase
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16:05 — 16:20
(15 min.)

Session 10: Closing Session

1)  Wrap-up of the Workshop | Dr Taguchi Mitsumasa
2) Closing Remarks | Dr Taguchi Mitsumasa
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Minutes of
FNCA 2021 Workshop on Climate Change Science Project

November 115t — 127 2021
Online Meeting

[Workshop]

The fifth meeting ran from 11st and 12nd 2021 and was as a zoom on-line meeting.

Mr. Wada Tomoaki, FNCA Coordinator of Japan, opened the on-line meeting.

The meeting started by giving all countries the opportunity to present the status of the research and progress

against their national project plans. Mongolia was unavailable for this meeting.

After the member-country presentations there were discussions about progress in general, dependencies on
equipment, analysis and facilities in other countries. An inventory was made by each country about the type
and level of support needed to complete the national plans. An agreement was reached about plans, level of

support and sharing of information.

[Discussion]

A couple of discussion were held:

There was a good discussion about information sharing between countries.

The following topics were shared with the group in the form of PDF protocols, instructions and or lists:
*  Sampling guidelines

»  "Practical guide on soil sampling, treatment, and carbon isotope analysis for carbon cycle studies"
was published late 2020.

»  Sampling archives of climate change to be delivered Q2/Q3 of 2021 (This action is no-longer valid
as countries have received either physical assistance in sapmling (Indonesia & Thailand) or advice
on sampling equipment procurement (Malaysia).

» A possible new project on Food provenance was discussed and introduced by ANSTO’s Dr.
Debasish Mazumder. He will await the outcome of a questionnaire (Dec 2021) and will collate a

response and a proposal for a new FNCA project.

Data interpretation — This was part of the final on-line meeting of November 2021. Presenters & lead
scientists demonstrated step by step the scientific method used to move from data collection to data
interpretation and final conclusions. Most countries are now in the process of finalising their full reports and

will indicate outstanding analyses. It is anticipated that all countries are able to fully report by the end of
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2022 (with a possible on-line overview of the final reports — to be chaired by ANSTO’s Dr. Krystyna Saunders,

Dr. Henk Heijnis has retired since the last meeting)

[Plans]
e Possible final overview meeting of the project (late 2022)
e On-line meeting
e Plans for a follow-up project on Climate Change and Food security (using nuclear
techniques) will be further developed separately and if possible submitted as a proposal to
the FNCA in March 2022.
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List of Participants

FNCA 2021 Workshop on Climate Change Science Project

November 115t — 12, 2021

Online Meeting

Country Name Position and Organization
Australia Prof. Henk HEIJNIS Leader Environment
(PL) Australian Nuclear Science and Technology Organisation
(ANSTO)
Australia Dr. Debasish MAZUMDER | Project Lead-Food Provenance
NST-The Environment
Australian Nuclear Science and Technology Organisation
(ANSTO)
Australia Ms. Ashley HILL International Liaison Officer
Chief Operating Officer Group
Australian Nuclear Science and Technology Organisation
(ANSTO)
Bangladesh Dr. Mohammad Amirul Chief Scientific Officer, Reactor and Neutron Physics
ISLAM Division,INST, AERE, Savar
Bangladesh Atomic Energy Commission (BAEC)
China Assoc. Prof. Zhijun Gong East China University of Technology
Indonesia Dr. Ali Arman LUBIS Research and Technology Center for Application of
(PL) Isotopes and Radiation, Research Organization for Nuclear
Energy,
National Research and Innovation Agency (BRIN)
Indonesia Ms. Tri Retnaningsih Center for Paleolimnology (CPalim)

SOEPROBOWATI
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Country Name Position and Organization
Kazakhstan Ms. Almira Head of Department for Development of Environmental
AIDARKHANOVA Monitoring System
of the Branch "Institute of Radiation Safety and Ecology"
of National Nuclear Center (NNC) of Kazakhstan
Malaysia Prof. Fatimah Binti Md Department of Agriculture, Faculty of Agriculture
(PL) YUSOFF University Putra Malaysia
the Philippines | Dr. Angel T. BAUTISTA Science Research Specialist
(PL) VII Nuclear Analytical Techniques Application Section
Philippine Nuclear Research Institute (PNRI)
Thailand Dr. Sasiphan KHAWEERAT | Nuclear Scientist
(PL) Nuclear Research and Development Division
Thailand Institute of Nuclear Technology, Thailand (TINT)
Vietnam Mr. BUI Dac Dung Institute for Nuclear Science and Technology (INST),
Vietnam Atomic Energy Institute (VINATOM)
Japan Dr. NAGAI Haruyasu Division Head, Environmental and Radiation Sciences
(PL) Division
Nuclear Science and Engineering Center
Japan Atomic Energy Agency (JAEA)
Japan Mr. WADA Tomoaki FNCA Coordinator of Japan
(Coordinator)
Japan Dr. TAMADA Masao FNCA Advisor of Japan
(Advisor)
Japan Mr. FUNABIKI Takahisa Ministry of Education, Culture, Sports, Science and
(MEXT) Technology (MEXT)
Japan Ms. TANAKA Fumiyo Ministry of Education, Culture, Sports, Science and
(MEXT) Technology (MEXT)
Japan Ms. CHE Jongah Nuclear Safety Research Association (NSRA)
(Secretariat)
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Program of
FNCA 2021 Workshop on Climate Change Science Project

November 115t — 127 2021

Online Meeting
Day 1 (Thursday, 11 November)
*Sydney Time
13:00 1) Housekeeping and checking connections of meeting
13:20 2) Australian FNCA representative Mr Mark Alexander to open meeting.
FNCA overview and timelines with regard to 2021 meetings and Climate Project in
particular a view words by Mr Wada.
13:40 3) Quick review of our report from on-line meeting 2020 (Climate Project Lead - H.Heijnis)
14:00 4) Country reports (planned activities (as per national plan), achievements and problems
Australia
Bangladesh
China

Indonesia 2x (Pak Ali and Bu Tri)

Japan

Day 2 (Friday, 12 November)
*Sydney Time
13:00 Housekeeping and connectivity check
13:15 4) Country reports (planned activities (as per national plan), achievements and problems
(Continued)
Kazakhstan
Malaysia
the Philippines
Thailand
Vietnam
5) Urgent - Assistance requests from other countries
6) Discussion on the future of the climate project & new food authenticity project.
a.  Plan is to phase out the remaining activities of the climate project over the next 2 years

(with international cross collaboration to catch-up and publications submitted).
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b.  The start a new project on food authenticity and discuss food to be included, appropriate
country networks and international database. The discussion and topic will be introduced
by Associate Professor Deba Mazumder of ANSTO.

17:30 Closure and planning of final meeting in 2021 (Mr Wada & Heijnis)
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Minutes of
FNCA 2021 Online Workshop on Radiation Oncology Project

November 26", 2021

(1) The FNCA FY2021 Online Workshop on Radiation Oncology was held on November 26th, 2021. The
meeting was organized by the Ministry of Education, Culture, Sports, Science and Technology of Japan
(MEXT) in cooperation with Nuclear Safety Research Association (NSRA). Representatives from 11 FNCA
member countries, namely Bangladesh, China, Indonesia, Japan, Kazakhstan, Korea, Malaysia, Mongolia,

the Philippines, Thailand and Vietnam participated in the workshop.

Opening Session

(2) Prof. KATO Shingo, the Project Leader of Radiation Oncology Project opened the workshop with his

opening remarks.

(3) Mr. FUNABIKI Takahisa, MEXT, Mr. WADA Tomoaki, FNCA Coordinator of Japan and Dr. TAMADA
Masao, FNCA Advisor of Japan gave their remarks respectively.

(4) Mr. WADA introduced this project-related parts from "Conclusion and Recommendation" summarized

in the 21st FNCA Coordinators Meeting held on 30th June 2021.

(5) Newly joined members were introduced.

(6) The workshop agenda was confirmed.

(7) Prof. KATO dedicated a memorial message to Dr. CHO Chul Koo who was a former project leader of
Korea and passed away in August 2021.The workshop participants had a silent prayer time for Dr CHO.

Session 1: Prospective Observational Study of 3D-Image Guided Brachytherapy for Locally Advanced
Cervical Cancer (CERVIX-V)

(8) Dr. OKONOGI Noriyuki, Chief Physician, Clinical Research Group of Pelvic Tumor, Department of
Charged Particle Therapy Research, Institute for Quantum Medical Science, Quantum Life and Medical
Science Directorate, National Institutes for Quantum Science and Technology (QST), presented the summary

of analyzed clinical data of Cervix-V.
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(9)76 patients were enrolled into Cervix-V in total, and 68 patients were eligible. As a preliminary analysis

of Cervix-V, 60 patients whose follow-up periods exceeded 6 months were analyzed.

(10) All patients were treated with 3D-IGBT. 21 patients were treated with the hybrid (the combination of

interstitial and intracavitary brachytherapy) technique.

(11) Compared to the reference doses, 95% of cases satisfied those doses.
-Grade 3 acute hematological toxicity was observed in 13 (22%) patients. These toxicities were manageable.
-Grade 3 or worse acute non-hematological toxicity was observed in 2 (3%) patients so far.
- Grade 3 or worse late toxicity has not been observed so far.
- The 2-year overall survival (OS), local control (LC), and disease-free survival (DFS) were 91%, 91%, and

76%, respectively.

(12) The target number of patients for this study is 100, and the original enrollment deadline is May 2022.
This protocol was drafted in 2017, but the clinical trial began in 2018. In addition, due to the impact of Covid-
19, it is difficult to predict future enrollment. Extension of the registration period was proposed and agreed

upon. The patients' enrollment will be continued until November 2023.

Session 2: Phase II Study of Neoadjuvant Chemotherapy with Concurrent Chemoradiotherapy
(CCRYT) for Nasopharyngeal Carcinoma (NPC-III)
(13) Dr. MAKISHIMA Hirokazu, Assistant Processor, Department of Radiation Oncology, Faculty of

Medicine, University of Tsukuba presented the summary of analyzed clinical data of NPC-III. The Summary

are as follows.

- Patients enrollment was completed in 2019.

- Current Total number of patients enrolled in NPC-III is 120.

- Median follow up period is 41 months.

-Registrations for NPC-III complete with some data missing.

-T and N stage matched and unmatched comparison with NPC-I (CCRT and adjuvant chemotherapy)

showed worse local control but comparable OS.
(14) The percent of distant metastasis (bone metastasis) is relatively high while NPC-III patients’ stages are
mostly 3 or 4 and only 62% patients received bone scintigraphy in pretreatment. It was recommended to

perform a subset analysis to evaluate this point.

(15) The primary endpoint of this clinical trial is 3-year PFS. The patients need to be followed up for 1 more

year. With successful submission of all follow-up data, a final report will be issued.
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Session 3: Phase II Study of Hypofractionated Radiotherapy for Breast Cancer (Postmastectomy
Radiation Therapy (PMRT)/BREAST-I)

(16) Prof. KARASAWA Kumiko, Professor and Head Division, Department of Radiation Oncology, Tokyo
Women’s Medical University presented the summary of analyzed clinical data of PMRT/BREAST-I. The

Summary are as follows.

- 222 cases have been enrolled and analyzed while the target accrual number is 200.

- 15% of grade 2 and over acute dermatitis and 1% of grade 2 subcutaneous acute toxicity have been
observed.

- No grade 3 or over late toxicity has been observed.

- The 5 year locoregional control, progression free survival and overall survival rates are 96.3%, 81.0% and

90.9% respectively.

(17) The enrollment of patients into this protocol was completed in 2019 and the primary endpoint of the
protocol is 5-year local recurrence free survival. Participants were requested to follow up the patients for 3
more years. Also, total follow up period is 10 years. Co-researchers are requested to continue to check late

adverse events during the period.

Session 4: Phase II Study of Hypofractionated Radiotherapy for Breast Cancer (Whole Breast
Irradiation (WBI)/ BREAST-I)
(18) Prof. KARASAWA presented the summary of analyzed clinical data of WBI / BREAST-I. The

Summary are as follows.

-227 cases were enrolled in HF-WBI protocol from February 2013 until October 2018.

-227 patients with 228 tumors who completed the treatment were analyzed.

-13% of grade 2-3 acute dermatitis had been observed.

-1 locoregional recurrence, 4 distant metastases and 3 breast cancer death have been observed.

-No grade 3 or over late toxicity has been observed.

-The 5 year locoregional control rate, progression free survival rate and overall survival rate are 98.9%,

95.5% and 95.9% respectively.

(19) The enrollment of patients into this protocol was completed in 2018. Total follow up period is 10 years.

Co-researchers are requested to continue to check late adverse events during the period.

Session 5: New Clinical Trials

1) Palliative Radiotherapy for Bone Metastasis
(20) Dr. MAKISHIMA, proposed the concept and protocol of the new prospective observational study of
single fraction radiotherapy for painful bone metastasis (Bone-1). The protocol was generally adopted by the

FNCA members with a few points to be finalized.
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-Whether or not to include moderate pain patients with NRS 5-7.
-Lesion counts and total irradiation field size.

-Whether or not to include lesions other than the spine

These points will be discussed further on and aim to finalize and initiate administrative procedures to start

the study by next workshop in 2022.

2) Palliative Radiotherapy for Brain Metastasis

(21)Dr. Kullathorn Thephamongkhol, Lecturer, Division of Radiation Oncology, Department of Radiology,
Faculty of Medicine, Siriraj Hospital, Mahidol University introduced a protocol draft on palliative
radiotherapy for brain metastasis, titled "Survival benefits of palliative WBRT in NSCLC with brain

metastases unsuitable for surgery of SRS: An external validation of prognostic models".

(22)Dr. Thephamongkhol proposed a prognostic model as an external validation study with head-to-head
comparison of many models, including the model from his hospital in Thailand. The objective is to predict

the added benefit of whole brain RT for individual patients. The benefits of this study are as follows.

Firstly, it could be fast study with enough sample size (retrospective study with allowing for reasonable
missing data).
Secondly, we can use a web-based model to calculate the added benefit of whole brain RT. Also, we can

generate the specific model for each country if sample size is enough for that country.

(23)Dr. Thephamongkhol proposed the first action as check list survey as 5 patients in each country to see

feasibility of predictors. Full proposal and record form will be followed.

(24) Following questions were raised from workshop participants.

- Is it possible to include all brain met with any primary cancer?
-Could we use ECOG performance status rather than KPS?

-Could all participants from FNCA countries access the data without whole brain RT?

These issues will be addressed in finalized checklist for survey later.

3) New RCA Project

(25) Dr. WAKATSUKI Masaru, Director of Department of Radiation Medicine, QST Hospital, Quantum
Life and Medical Science Directorate, National, QST gave a presentation on a new IAEA/RCA project
"Standardizing Radiotherapy in Palliative Care".

(26) This project will start from 2022. The overall objective is to improve the QoL for cancer patients in the

RCA region by improving the clinical management of palliative radiotherapy in the RCA government parties.
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It is expected that this project will be closely linked to this FNCA Radiation Oncology Project. FNCA

members are encouraged to participate in the RCA project as well.

FNCA Breakthrough Prize
(27) Dr. MIZUNO Hideyuki, Principal Researcher, Quality Control Section, QST Hospital, Quantum Life

and Medical Science Directorate, QST was awarded Excellent Researcher Prize under FNCA Breakthrough
Prize conducted by the Cabinet Office of Japan (CAO). His longtime QA/QC activities of dose audits for

radiation therapies were highly evaluated.

Session 6: Future Plans-
1) 2022’s Workshop
(28) 2022°s workshop will be held in Mongolia if the spread of Covid-19 pandemic has settled down.

2) Future Clinical Trial
(29) Prof. KATO reminded the project members that the 21st FNCA Coordinators Meeting suggested that a
radiation therapy for prostate cancers could be considered as a new clinical trial. Along with this proposal,

the project members are encouraged to send their opinions on new clinical trials.
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List of Participants
FNCA 2021 Online Workshop on Radiation Oncology Project

November 26™ 2021

Country Name Affiliation
Bangladesh | Dr A.F.M. Kamal Uddin Associate Professor
(PL) Department of Radiation Oncology
National Institute of Ear, Nose & Throat
Bangladesh | Dr Parvin Akhter Banu Senior Consultant
Clinical Oncology Department
Labeid Cancer Hospital and Super Specialty Center
Bangladesh | Dr Sharif Ahmed Associate Consultant
Cancer Care Center
United Hospital Limited
China Prof Cao Jianping Professor and Director
(PL) School of Radiation Medicine and Protection,
Soochow University
China Dr Xu Xiaoting Vice-Director of the Department of Radiation Oncology
The First Affiliated Hospital of Soochow University
Indonesia Dr Henry Kodrat Development Coordinator
(PL) Department of Radiation Oncology, Faculty of
Medicine,
Universitas Indonesia- Cipto Mangunkusumo Hospital
Indonesia Mr Bambang Haris Medical Physicist
Suhartono Radiotherapy Division
Dr. Soetomo General Academic Hospital
Japan Mr Wada Tomoaki FNCA Coordinator of Japan
(Coordinator)
Japan Dr Tamada Masao FNCA Advisor of Japan
(Advisor)
Japan Prof Kato Shingo Professor
(PL) Department of Radiation Oncology
International Medical Center
Saitama Medical University
Japan Dr Nakano Takashi Managing Director,

Quantum Life and Medical Science Directorate
National Institutes for Quantum Science and Technology

(QST)
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Country

Name

Affiliation

Japan

Prof Karasawa Kumiko

Professor and Head Division
Department of Radiation Oncology, School of Medicine,
Tokyo Women’s Medical University

Japan

Prof Ohno Tatsuya

Professor and Chairperson
Deparment of Radiation Oncology,
Gunma university Graduate School of Medicine

Japan

Dr Wakatsuki Masaru

Director of Department of Radiation Medicine

QST Hospital, Quantum Life and Medical Science
Directorate,

National Institutes for Quantum Science and Technology

(QST)

Japan

Dr Mizuno Hideyuki

Principal Researcher,

Quality Control Section, QST Hospital,

Quantum Life and Medical Science Directorate,
National Institutes for Quantum Science and Technology

(QST)

Japan

Dr Okonogi Noriyuki

Chief Physician

Clinical Research Group of Pelvic tumor,

Department of Charged Particle Therapy Research,
Institute for Quantum Medical Science,

Quantum Life and Medical Science Directorate,
National Institutes for Quantum Science and Technology

(QST)

Japan

Dr Makishima Hirokazu

Professor (Assistant)
Department of Radiation Oncology,
University of Tsukuba

Japan

Dr Fukuda Shigekazu

Section Manager

Radiation Quality Control Section, QST Hospital,
Quantum Life and Medical Science Directorate,
National Institutes for Quantum Science and Technology

(QST)

Japan

Mr Nakaji Taku

Technical Staff

Quality Control Section, QST Hospital

Quantum Life and Medical Science Directorate,
National Institutes for Quantum Science and Technology

(QST)

Japan
(MEXT)

Mr Funabiki Takahisa

Deputy Director,

International Nuclear and Fusion Energy Affairs
Division,

Research and Development Bureau,

Ministry of Education, Culture, Sports, Science and
Technology (MEXT)
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Country Name Affiliation
Japan Ms Tanaka Fumiyo Administrative Researcher
(MEXT) International Nuclear and Fusion Energy Affairs
Division,
Research and Development Bureau,
Ministry of Education, Culture, Sports, Science and
Technology (MEXT)
Japan Ms Yamada Ai Nuclear Safety Research Association (NSRA)
(Secretariat)
Kazakhstan | Prof Tasbolat Adylkhanov | Consulting Professor
(PL) National Research Oncology Center, Nur-Sultan City,
Kazakhstan
Kazakhstan | Dr Yevgeiya Assistant of Clinical and Radiation Oncology
Kossymbayeva Department
Semey Medical University
Kazakhstan | Dr.Akmaral Savkhatova Head of Department
Daily Radiation Therapy Department
Kazakh Institute of Oncology and Radiology
Korea Dr Jang Wonil Chief, Department of Radiation Oncology
(PL) Korea Institute of Radiological & Medical Sciences
(KIRAMYS)
Korea Dr Kim Kum Bae Chief Medical Physicist
Radiation Oncology Department
Korea Institute of Radiological & Medical Sciences
(KIRAMS)
Malaysia Dr Winnie Nyek Ping Ng Clinical Oncologist,
(PL) (PL) Radiotherapy & Oncology Department
National Cancer Institute
Malaysia Dr.Rosdiana binti Abd Clinical Oncologist,
Rahim Radiotherapy & Oncology Department
National Cancer Institute
Malaysia Mr Muzzamer Bin Medical Physicist,
Mohammad Zahid National Cancer Institute,Putrajaya, Malaysia
Malaysia Dr Beena Devi Consultant Clinical Oncologist
Normah Medical Specialist Centre
Kuching Sarawak
Mongolia Dr Uranchimeg Tsegmed Radiation Oncologist
(PL) Department of Radiation Oncology

National Cancer Centre of Mongolia
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Country

Name

Affiliation

Mongolia

Dr Erdenetuya Yadamsuren

Radiation Oncologist of Radiotherapy Department
National Cancer Center of Mongolia

Mongolia

Dr Bilegsaikhan Batsuuri

Radiation Oncologist of Radiotherapy Department
National Cancer Center of Mongolia

the Philippines
(PL)

Dr Miriam Joy Calaguas

Senior Consultant

Department of Radiation Oncology

St.Luke's Medical Center, Quezon City/Bonifacio
Global City

the Philippines

Dr Rey H. De Los Reyes

Dean & Professor, Institute of Medicine

Far Eastern University — Nicanor Reyes Medical
Foundation (FEU-NRMF)

Honorary Consultant,

Department of Oterics and Gynecology

Jose R. Reyes Memorial Medical Center (JRRMMC)

the Philippines

Dr Jaemelyn Marie F.
Ramos

Research Coordinator / Medical Specialist
(Radiotherapy)

Department of Radiotherapy

Jose R. Reyes Memorial Medical Center

the Philippines

Dr Jerickson Abbie Sapno
Flores

Research Coordinator / Medical Specialist
(Radiotherapy)

Department of Radiotherapy

Jose R. Reyes Memorial Medical Center

Thailand
(PL)

Dr Yaowalak Chansilpa

Consultant,

Division of Radiation Oncology, Department of
Radiology

Faculty of Medicine, Siriraj Hospital, Mahidol
University

Thailand

Dr Kullathorn
Thephamongkhol

Lecturer

Division of Radiation Oncology,Department of
Radiology

Faculty of Medicine, Siriraj Hospital, Mahidol
University

Thailand

Mr Pitchayut Nakkrasae

Medical Physicist,
Department of Radiology, Faculty of Medicine,
Siriraj Hospital, Mahidol University

Thailand

Dr Jiraporn Setakornnukul

Radiation Oncologist

Division of Radiation Oncology,Department of
Radiology

Faculty of Medicine, Siriraj Hospital, Mahidol
University

106




Country Name Affiliation
Vietnam Dr Nguyen Cong Hoang Head of Radiation Oncology Department / Vice Director
(PL) of National Radiation Oncology Centre

National Cancer Hospital (K Hospital)

Vietnam Dr To Anh Dung Head of Breast and Gynecology Radiotherapy
Department,
National Cancer Hospital (K Hospital)

Vietnam Dr Dang Huy Quoc Thinh | Vice Director

Head of RadiationOncology

Ho Chi Minh City Oncology Hospital

President of Vietnamese Palliative Health Care Society
Head of International Affairs- Office- Vietnamese
Cancer Society
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Program of
FNCA 2021 Online Workshop on Radiation Oncology Project

November 26, 2021

Date & Time: 15:00-17:00, 26" November (Fri) 2021
Place: Web-Meeting
Chair (Facilitator): Prof. Kato Shingo, Japan

(Japan Time)
15:00-15:10 Opening Session (10 min)

Opening remarks Prof. Kato Shingo (PL, Japan)
Remarks MEXT / FNCA Coordinator/ FNCA Advisor

Confirmation of agenda

Group Photo by Screenshot

15:15-15:25 Session 1, Prospective Observational Study of 3D-IGBT for Locally Advanced Cervical
Cancer (Cervix-V) (10 min)

Summary of Clinical Data Dr. Okonogi Noriyuki
15:25-15:35 Session 2, Phase II Study of Chemoradiotherapy for NPC (NPC-III) (10 min)
Summary of Clinical Data Dr. Makishima Hirokazu

15:35-15:45 Session 3, Phase II Study of Hypofractionated Radiotherapy for Breast Cancer (PMRT /
BREAST-I) (10 min)

Summary of Clinical Data Prof. Karasaw Kumiko

15:45-15:55 Session 4,Phase II Study of Hypofractionated Radiotherapy for Breast Cancer(WBI /
BREAST-I) (10 min)

Summary of Clinical Data Prof. Karasawa Kumiko
15:55-16:45 Session 5, New Clinical Trials (50 min)

1) Palliative Radiation Therapy for Bone Metastasis Dr. Makishima Hirokazu
Introduction of Protocol

Q&A / Discussion
2) Palliative Radiation Therapy for Brain Metastasis Dr. Kullthorn Thephamongkhol

Review and Introduction of Protocol

Q&A / Discussion
3) Introduction of RCA New Project on Palliative Radiotherapy for Bone Metastasis
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Dr.Wakatsuki Masaru
Introduction of Project

Q&A / Discussion

16:45-17:00 Session 6, Future Plans (15 min)
Future Activities

2022’s Workshop
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Minutes of
FNCA 2021 Online Workshop on Research Reactor Utilization Project

November 24t - 25t 2021

Considering the difficulty in executing the workshop in line with COVID-19 pandemic, we decided to hold
the online workshop on the Research Reactor Utilization (RRU) project in 2021. Firstly, several major issues
of the workshop were presented. The current status of radioisotopes (RIs) production and new research
reactor (for RRU group) /environmental monitoring for Neutron Activation Analysis (NAA group) in each
country were summarized and shared the information for our activities in this online workshop. In the plenary
session, an overview of the current projects of RRU and NAA was provided by the individual project leaders
of Japan. In the parallel sessions, the detailed content of the discussions was summarized for each of the two

groups, RRU and NAA. Finally, we shared each summary in the wrap up session.

Parallel session
For the preparation of country reports, the Japanese project leaders asked participants to include the following
topics in their presentations:

1) The current progress and results of FNCA activities

2) Any difficulties nowadays

3) Impact of the pandemic on R&D activities (working condition, facilities usage status, additional

special work, etc.)

RRU-1: Country Report

1) Isotope production including new isotopes

Australia

Production and supply of radiopharmaceuticals to domestic market continued as normal during the pandemic
period. However, export to overseas interrupted due to the reduced commercial flights and closure of border.
Pandemic-related issues has reduced significantly allowing R&D activities to return to normal. Australia’s
multipurpose OPAL reactor relatively new and reached criticality in August 2006. Australia commissioned
a new facility dedicated for Mo production on early 2019. The Mo production involved with irradiation
of LEU target and the separation process uses mainly ion-exchange separation. The final product *Mo is

tested against British Pharmacopoeia monograph prior to release.

Bangladesh
Radioisotope Production Division (RIPD) of Bangladesh is supplying *Mo/**™T¢ generators and '3'I oral

solution to various government and private run Nuclear Medicine Centers (NMCs) on a weekly basis and
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satisfying the demand of these two medically important radioisotopes of the country. Along with that our
research group is trying to produce new Rls utilizing our research reactor. Due to worst pandemic situation
in the last year, we delayed finishing the previous R&D project of producing ¥Sr for cancer treatment.
Subsequently we have updated our research proposal for the coming year to produce new radioisotope, such
as '3 Sm. Following IAEA Tec-Doc 1340 Manual for Reactor Produced Radioisotopes, we have planned to
use Sm05 as Target Material for producing *3*Sm by '32Sm(n, y)'3*Sm nuclear reaction. The completion of

the research project including QA/QC is expected to be finished within 2023.

China

Although effected by the coronavirus pandemic, nuclear facilities had been put into operation according to
the annual plan including research reactors, such as Swimming Pool Research Reactor (SPRR) and China
Advanced Research Reactor (CARR) in recent years. The CARR will enhance the operational capacity.
During the next five-year plan, CARR will develop high demand commonly used radioisotopes in China
such as ®Mo, %1, 1311, 32P, 192Ir, 89Sr, 166Ho, 188W, 3Nji, 1*C with high purity. CARR will play an important
role not only in radioisotope development and production, but also in scientific and technical research. It is
hoped to enhance intra-regional cooperation in the development of new isotope technologies and scientific

research through the research reactor platform.

Indonesia

G.A. Siwabessy reactor is a multipurpose reactor. It is used for radioisotope production, research, education,
training, topaz colorization, material analysis, radiography and nuclear fuel element development. Some
radioisotope research activities are carried out using the reactor including development of *Mo/*™ Tc
generator using neutron-activated Molybdenum-98 and development of '7"Lu based radiopharmaceuticals
using enriched Lutetium-176. Some radionuclides are produced using the G.A. Siwabessy reactor including

153Sm using SmyO; for **Sm-EDTMP production and '*'T using natural TeO> for *'I-MIBG production.

Japan

The operation of JRR-3 under the new regulatory requirement has been finally permitted by the Nuclear
Regulatory Authority. JRR-3 resumed operation on February 26, 2021. This year general user program
started on July 12. JRR-3 completed the scheduled operation (95 days). At the JRR-3 we produce '*®Au and
192]r using (n,y) reaction for use in brachytherapy (internal radiotherapy). Domestic production resumed
immediately after the resumption of service operation. Next year, JRR-3 is planned to operate in 170 days

from May to December 2022. We are planning to produce ?>’Ac and Mo using the Accelerators.

Kazakhstan
In 2021, Kazakhstan continued the production of radioisotopes for medicine and industry using the WWR-
K reactor. The production of '3'I for the domestic market of Kazakhstan has started. '*® Au was not produced

for foreign markets. Mo and '*?Ir were produced for the domestic market.
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Malaysia

The Malaysian Nuclear Agency continues to support the utilization of the research reactor. The current
research reactor is IMW and has been operating for more than 35 years. The maximum neutron flux is 1 x
103 cm2.s°!. The reactor operates four days per week and around 8 hours per day. In some circumstances,
the reactor may prolong its operation to cater for medical and industrial radioisotopes such as '3 Sm-EDTMP,
7TLuCls, >'Cr-EDTA, '®Ho and 3?Br. The reactor also has been used for neutron activation analysis, beam
research, and education & training. A new research reactor program is planning to have more capability and
frontier research in nuclear technology. A feasibility study will be performed from next year onwards to make

a strong justification to the Government.

Vietnam

Dalat Nuclear Research Reactor (DNRR) is routinely utilized to produce radioisotopes for medical uses ('3'1,
PMo/*™T¢, 32P). Supply of radioisotopes and radiopharmaceuticals to 40 nuclear medicine departments in
the country. The operating time of the reactor is changed to continuously 100 hours/week instead of previous
schedule of 100 hours/month. This will enhance the production of radioisotopes and radiopharmaceuticals to
meet 80% of the demand. The domestic market for '*'T and P is produced at DNRR, but *Mo/**"T¢
generator is imported from overseas. During 2021, the production of radioisotopes, radiopharmaceuticals, in-
vivo kit has been completed as per GMP standards. In 2021, three research projects on the preparation of

radioisotope and radiopharmaceuticals have been completed.

2) New Research Reactor

Mongolia

The Research Reactor (RR) project for Mongolia had been discussed internally for several years. Utilization
of RR, the design study and fuel comparison analyses were conducted. Initial discussions were made with
ROSATOM for project development agreement (PDA) and non-disclosure agreement (NDA). The proposed
RR is to be utilized for Radioisotope (RI) production (*’Mo/**™T¢ by neutron activation method), Human
Resource Development, Neutron Activation Analysis (NAA), education and training, nuclear physics and
other commercial services. Currently all medical radioisotopes are imported from other countries such as

Korea, China and Germany. 500 mCi of **™T¢ generators are being imported from Korea for every two weeks.

the Philippines

Philippine Research Reactor (PRR-1) will be re-operated as the TRIGA-fuelled Sub-critical Assembly for
Training, Education and Research (SATER) facility. It is being established as a training and education facility
with demonstration capabilities for R&D and small-scale nuclear services. The construction of PRR-1
SATER is ongoing, and although pandemic constraints resulted in some delays, the facility is expected to be

commissioned by June 2022.
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Thailand

Thailand embarked a new research reactor project from 2017. A major undertaking required strategic
planning, stakeholder interests, feasibility study, site evaluation, financial investment and human resources.
It requires attention to nuclear safety, nuclear safeguards, nuclear security, control and accounting of nuclear
materials, waste management and decommissioning. FNCA will promote to carry out cooperation with
Thailand on specific subjects in the development and implementation of the supporting infrastructure. The
new reactor will be built as a ‘national prestige’ project with a clear understanding of its intended uses or

justified need to avoid future underutilization issues.

RRU-2: New Research Reactor

Lead Speech: Overview of SMR development in China (China)

The development of SMR in China is mainly reflected in the following aspects:(1) exploring the fourth
generation of nuclear power systems, such as high-temperature gas-cooled reactors, Molten salt fast reactor,
etc. (2) Exploring multiple uses other than electricity, such as District heating, desalination, Hydrogen
production, etc. (3) scheduled to be finished in time. Designs of SMR are designed for a variety of market
needs in addition to power generation, such as district heating, desalination, hydrogen production or thermal
production for industrial processes. In addition, in order to meet the demand of carbon emission reduction,
the government encourages enterprises to compete and develop new industries through innovation. SMR 1is

promising to be a necessary part of China's energy structure.

Lead Speech: Current Status of New Research Reactor at the Monju Site (Japan)

In September 2020, the Ministry of Education, Culture, Sports, Science and Technology (MEXT) selected a
medium-power reactor of less than 10,000 kW, whose main purpose is to use neutron beams, as the reactor
type of the new research reactor at Monju Site. As a project commissioned by MEXT, conceptual design and
consideration of utilization operation of this research reactor were started, and JAEA, Kyoto University and
University of Fukui were adopted as the core organizations of the commissioned project in November 2020.
Currently, conceptual design, geological survey, and examination of utilization management are being
conducted. Until the end of FY2022, the conceptual design will be carried out while reflecting the opinions
from the consortium established regarding the Monju Site research reactor, and the detailed design is

scheduled to start within FY2022.

NAA-1: Country Report

Australia

An ambitious program of measurement of suspended particulate matter was undertaken in collaboration with
ANSTO's Centre for Accelerator Science and a commercial client. This was the first time both ion beam
analysis and neutron activation analysis were done together at ANSTO on such a scale. So far promising
results are emerging but further development would improve workflows and results. The year presented

multiple challenges, ranging from planned and unplanned reactor outages to restrictions imposed in response
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to the global pandemic, limiting the ability to complete work, but nevertheless much was achieved even with

these constraints.

Bangladesh

During the reported time research and development activities related to analysis of soil and sediment samples
were done by INAA technique. Environmental radioactivity monitoring of geological samples was continued
at the time of lock down and temporary shutdown of the reactor for the installation of power substation. Nine

papers were published and most of the papers are directly related to the project activities.

China

We have sampled many air particulate material samples in Beijing in this year. These samples had been
analyzed by NAA and PIXE. Some PM2.5 reference materials were analyzed by using NAA. NAA is a very
important analytical method in atmosphere management in China. Many kinds of samples have been
analyzed by NAA in this year. In 2022, PM2.5 and PM10 samples in Beijing will be collected and analyzed
by NAA.

Indonesia

Two important parameters of a boron ratio and advantage factor for epithermal neutron INAA (EINAA) have
been evaluated. Profile of trace elements Iodine on foodstuffs in three stunting prevalence provinces has been
carried out using EINAA. At the same time, preliminary studies on the characteristics of particulate matter

have been carried out using a Dual Channel Ambient Fine Dust Sampler.

Japan

The determination of boron, silicon, and hydrogen in solid sample was performed by prompt gamma ray
analysis system at Japan atomic Energy Agency research reactor JRR-3. The analytical results of boron in
silicon carbide certified reference material and silicon in silicon nitride certified reference material were in
good agreement with their certified values. In addition, upper limit of mass fraction of hydrogen in high

purity metallic zinc could be measured.

Kazakhstan

Due to the temporary shutdown of the IVG.IM research reactor in connection with its transfer to low-
enriched fuel, the planned volume of investigations by NAA was substantially reduced. The plans for 2022
are traditionally connected with the development of NAA methodology for the needs of geological and

adjacent sciences. We plan to master the comparative NAA semi-absolute method ko-INAA.

Malaysia
In the current phase starting in 2021, Malaysia will continue to analyze soil samples collected in industrial
areas or industrial parks to determine the heavy metals, U, Th, and rare earth elements (REEs) and identify

the sources of pollution. Under movement control order (MCO), the accessibility of the facilities and
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equipment are limited. The research activities related to the sampling of soil samples are affected due to
pandemics. The sampling of soil samples needs to be rescheduled. However, we manage to sampling of the

soil samples in the middle of September 2021.

Mongolia

Our planned NAA researches are postponed to next year because of COVID19 pandemic. During lockdown,
we have sampled few samples in Ulaanbaatar in this year, and samples analysis were delayed. In 2022, PM2.5
and PM10 samples will be collected in Ulaanbaatar and analyzed by NAA, XRF and SEM. Next 2 years, we
will continue to implement a IAEA TC project for establishing of sub-critical assembly (neutron source) in

Mongolia.

the Philippines

For most of this year, the implementation of projects has been limited. Environmental samples such as soil,
marine and river sediments will be available later this year. These samples will be analyzed in collaboration
with Vietnam. With INAA data, it will be expected that the data obtained by other analytical techniques such

as XRF will be evaluated and corrected when any inconsistency among data is observed.

Thailand

Element concentrations of PM2.5, PM10, soil and crop samples collected from suburban area Phathumthani
Privince determined by PIXE and h-XRF were reported. The pandemic resulted in delays of the elemental
analysis of PM2.5 and PM10 using INAA.

Vietnam

In 2021, the MOST (Ministry of Science and Technology) projects of Characterizing of archaeological and
marine sediment samples for determining the provenance in the archaeological site and for studying coastal
erosion by ko-INAA method have been implemented. REEs, U and Th were determined also by ICP-MS. The
obtained results indicated that REEs are the source-specific and key marker elements and can be used for the

grouping the source materials.

Wrap up session

Conclusions

The RRU project has quite broad topics and therefore it was agreed to focus on one and/or two specific topics
in the current phase (2021-2023) for better outcomes and improvements in knowledge.

The RRU project includes the following topics:

a. Neutron Activation Analysis (NAA)

b. Isotope Production including new isotopes

c. Neutron Scattering

d. BNCT, NR

e. Material Research
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f. New Research Reactor

g. Human Resource Development

- RRU group

The specific topics in the nuclear science field were considered in the workshop of phase 2 (2021-2023)
according to a questionnaire to each member country. In this year, possible topics were picked up. 1)
Radioisotopes production (RIs) including new Rls and their separation and/or purification, further
quality assurance and quality control (QA/QC) for their practical use, if any. 2) New research reactor,
if any, a future plan in small modular reactor (SMR) and/or floating nuclear power plant (FNPP) can

be listed. Several plans for new reactor were reported from the plural countries in the workshop.

NAA groups

Future workplan already discussed last year, namely "NAA group agreed to adopt environmental
samples as target" is still valid and no need to change. Environmental samples cover not only "common"
samples like air or soils but also others related to the environment including ore or even food samples.
Countries which do not have access to a reactor for NAA can use an alternative method such as
XRF/PIXE/ICP-MS. Where possible, comparison of NAA to other methods would be interesting.
Conclusion which was previously shown is not proposed to change.

Sutisna - this will be his last workshop as he will be retiring in Feb, will have a colleague attend in the
future. Ebihara expressed thanks and admiration of his participation.

Ebihara - requests list of publications related to FNCA activities for next coordinators meeting report

(Jun or Jul 2022).

Member countries are proposing the following for the current work cycle:

Country Type of Samples Method Target Elements
Australia SPM in filters NAA, compared to IBA All measurable
Bangladesh Soil & sediment, also foods NAA if reactor available, else As many as

natural radioactivity possible
China Meteorite, archaeological NAA, possibly PGAA and As many as

PIXE possible
Indonesia Macrominerals on marine product = ENAA Th, U, pollutants
Japan Geological & chemical samples, RNAA, PGAA Halogens (Cl, Br, I)

possibly meteorite
Kazakhstan Geological/sands ko-NAA
Malaysia Soil (industrial areas) NAA Heavy metals, trace
and REE

Mongolia Biomonitors (lichen etc), food NAA, XRF

samples
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the
Philippines
Thailand

Vietnam

Marine sediments, soil, maybe air
particulate

PM2.5, PM10, mining samples

Soil (erosion studies),

archaeological

NAA (Vietnam), maybe ICP-
OES, XRF

PIXE, ICP-MS, compared to
NAA

NAA/cyclic
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List of Participants
FNCA 2021 Online Workshop on Research Reactor Utilization Project

November 24 - 25t 2021

Country Name Affiliation
Australia Mr Moshiul Alam Senior Technical and Product Specialist,
(RRU PL) ANSTO
Australia Mr Attila Stopic Neutron Activation Scientist,
(NAA PL) ANSTO
Bangladesh | Mr Md. Tariqul Islam Scientific Officer,
(RRU) Bangladesh Atomic Energy Commission (BAEC)
Bangladesh Dr Kamrun Naher Chief Scientific Officer, INST, AERE, Bangladesh
(NAAPL) Atomic Energy Commission
China Mr LI jianlong Deputy Director, CARR Research Office,
(RRU PL) China Institute of Atomic Energy (CIAE)
China Dr Xiao Caijin Professor,
(NAAPL) China Institute of Atomic Energy (CIAE)
Indonesia Mr Yusi Eko Yulianto Reactor Expert,
(RRU PL) National Reseacrh and Innovation Agency (BRIN)
Indonesia Dr Rohadi Awaludin Senior Researcher,
(RRU) National Reseacrh and Innovation Agency (BRIN)
Indonesia Mr Sutisna Researcher,
(NAA PL) National Reseacrh and Innovation Agency (BRIN)
Japan Mr Wada Tomoaki FNCA Coordinator of Japan
(Coordinator)
Japan Dr Tamada Masao FNCA Advisor of Japan
(Advisor)
Japan Mr FUNABIKI Takahisa Ministry of Education, Culture, Sports, Science and
(MEXT) Technology (MEXT)
Japan Mr Yamamoto Keishi Ministry of Education, Culture, Sports, Science and
(MEXT) Technology (MEXT)
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Country Name Affiliation
Japan Dr Ohtsuki Tsutomu Professor, Institute for Integrated Radiation and Nuclear
(RRU PL) Science, Kyoto University
Japan Dr. MINEO Hideaki Director, Preparatory Office of New Research Reactor,
(RRU) Japan Atomic Energy Agency (JAEA)
Japan Dr Matsue Hideaki Research Reactor Utilization Section,
(RRU) Japan Atomic Energy Agency (JAEA)
Japan Dr Ebihara Mitsuru Professor,
(NAA PL) Waseda University
Japan Dr Miura Tsutomu National Metrology Institute of Japan, National Institute
(NAA) of Advanced Industrial Science and Technology (AIST)

Japan Ms Takano Atsuko International Affairs and Research Department,
(Secretariat) Nuclear Safety Research Association (NSRA)

Japan Ms Inokoshi Chiaki International Affairs and Research Department,
(Secretariat) Nuclear Safety Research Association (NSRA)
Kazakhstan | Mr Asset Shaimerdenov Head of Laboratory,

(RRU PL) Institute of Nuclear Physics
Kazakhstan | Ms Irina Prozorova Head of Laboratory of Neutron Physics, Institute of
(NAA) Atomic Energy, National Nuclear Center (NNC)
Malaysia Dr Julia Abdul Karim Reactor Manager,
(RRU PL) Malaysian Nuclear Agency
Malaysia Mr Md Suhaimi Elias Research Officer,
(NAAPL) Malaysian Nuclear Agency
Mongolia Dr Munkhbat Byambajav Research Scientist,
(RRU PL) National University of Mongolia
Mongolia Dr Damdinsuren Bolortuya | Researcher, Nuclear Research Center,
(NAA PL) National University of Mongolia
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Country

Name

Affiliation

the Philippines | Dr Alvie Asuncion- Associate Scientist,

(RRU PL) Astronomo Philippine Nuclear Research Institute (PNRI)

the Philippines | Mr Joseph Michael D. Senior Science Research Specialist,

(NAA PL) Racho Philippine Nuclear Research Institute (PNRI)
Thailand Dr Kanokrat Tiyapun Head of Reactor Support and Planning Division,
(RRU PL) Thailand Institute of Nuclear Technology (TINT)
Thailand Dr Dussadee Rattanaphra Senior Nuclear Scientist,

(NAAPL) Thailand Institute of Nuclear Technology (TINT)
Vietnam Mr Duong Van Dong Experts, Nuclear Research Institute (NRI),

(RRU PL) Vietnam Atomic Energy Institute (VINATOM)
Vietnam Dr Tran Tuan Anh Researcher, Nuclear Research Institute (NRI),

(NAA PL) Vietnam Atomic Energy Institute (VINATOM)
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Program of
FNCA 2021 Online Workshop on Research Reactor Utilization Project

November 24 - 25t 2021

Host Organization: Ministry of Education, Culture, Sports, Science and Technology of Japan (MEXT)
Date: December 24-25, 2021

[Country report topics in this workshop]
RRU -Isotope production including new isotopes, QA/QC (such as chemical separation process,
purification process, etc.)
-New Research Reactor
* Any topics above can be chosen according to your country circumstances.

NAA -Environmental monitoring with multiple measurement techniques including NAA

Note: Country report should include following points:

- The current progress and results of FNCA activities
- Any difficulties nowadays
- Impact of the pandemic on R&D activities (working condition, facilities usage status, additional

special work, etc.)

Day 1: November 24
Plenary session
14:00-14:10 Opening Session
-Welcome address: Mr Funabiki Takahisa, MEXT
-Opening remarks: Mr Wada Tomoaki, FNCA coordinator of Japan
-Group photo
14:10-14:20 Overview of the FNCA projects and Major Issues of the Workshop
- RRU group: Prof Ohtsuki Tsutomu, Japan
- NAA group: Prof Ebihara Mitsuru, Japan
Parallel session
14:30-17:00 RRU-1: Country Report

Chair: Japan/Australia

- Presentation from each country with Q&A (each 10 min)
14:30-17:00 NAA-1: Country Report

Chair: Japan/Australia

- Presentation from each country with Q&A (each 10 min)
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Day 2: November 25
Parallel session
14:00-15:20 RRU-2: New Research Reactor
Chair: Japan
- PLead speech with Q&A (30 min): CIAE, China
- Lead speech with Q&A (30 min): JAEA, Japan
- Discussion
14:00-15:20 NAA-2: General Discussion

Chair: Japan/Australia

- General discussion

15:20-15:30 Break

14:00-15:20 RRU-3: Drafting of Minutes

Chair: Japan/Australia

- Discussion and drafting the meeting summary
14:00-15:20 NAA-3: Drafting of Minutes

Chair: Japan/Australia

- Discussion and drafting the meeting summary

Plenary session
16:35-17:00 Wrap up session

- Report of RRU Minutes and Discussion
- Report of NAA Minutes and Discussion
- Closing Remarks by Dr Tamada Masao, FNCA advisor of Japan
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Minutes of
FNCA 2021 Workshop on Radiation Safety and Radioactive Waste Management

Project

November 9t — 10, 2021

Online Meeting

i) Date November 9 - 10, 2021

ii) Venue Online meeting

iii) Host Ministry of Education, Culture, Sports, Science and Technology of Japan
(MEXT)

iv) Participants A total of 23 participants from 10 countries (Australia, Bangladesh, Indonesia,
Japan, Kazakhstan, Malaysia, Mongolia, the Philippines, Thailand and
Vietnam). Listed in the List of Participants.

FNCA 2021 Workshop on Radiation Safety and Radioactive Waste Management (RS&RWM) Project was
held on November 9 - 10, 2021. The workshop hosted by Ministry of Education, Culture, Sports, Science
and Technology of Japan (MEXT).

The program of the workshop is attached as Annex 1. The list of participants is attached as Annex 2.

Session 1: Opening Session
In the opening session the welcome remarks were given by Mr. Funabiki, MEXT, and the opening remarks

were delivered by Mr. Wada Tomoaki, FNCA Coordinator of Japan, via video message.

Session 2: Framework of Consolidated Report on NORM/TENORM

Prof. Kosako Toshiso, Project Leader of Japan, explained the problems with Naturally Occurring Radioactive
Materials (NORM) and Technologically Enhanced Naturally Occurring Radioactive Material (TENORM).
He also described the workflow to compile a consolidated report on NORM and TENORM, which is the goal
of 7th phase of the project from 2021 to 2023.

Session 3: Country Report on NORM/TENORM

The participants from 10 countries presented their current situations, problems, and future plans on

NORM/TENORM. The summary of each report is attached as Annex 3.
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Session 5: Presentation on Consolidated Report on NORM/TENORM

Dr. Kazuki Iwaoka, National Institutes for Quantum Science and Technology (QST), introduced the NORM
data base in QST while explaining the current status of NORM survey in Japan. Prof. Hiroshi Yasuda,
Hiroshima University, presented on the management of uranium wastes from the perspective of humanities

and social sciences. The summary of each report is attached as Annex 3.

Session 6 and 7: Group Discussion and the summary

In the lead speech, Prof. Kosako Toshiso gave directions on how to discuss in the session and introduced the
sample index of the consolidated report on NORM/TENORM. With his explanation, the participants were
divided into 3 groups and discussed about contents for the report. Later the leader of each group presented

the summary of their ideas.

Session 8: Closing Session
With the closing remarks from Dr. Masao Tamada, FNCA Advisor of Japan, the workshop was officially

declared closed.

Annex 3. Session Summary
Session 3: Country Report

1) Australia (Mr. Duncan Kemp, Australian Nuclear Science and Technology Organisation
(ANSTO))

This discussion looks at the requirements to manage NORM within Australia. There is a strong regulatory

framework in Australia to manage NORM, provided by National Guidance in Radiation Protection Series

15 - Safety Guide - Management of Naturally Occurring Radioactive Material (NORM). As part of this

there is a need for the organisation to provide a Safety Case to operate the facility to the regulator. The Safety
Case to Construct and Operate the facility includes all the safety, security, quality, operational plans and for
NORM in particular it contains a NORM Management Plan and a Rehabilitation Plan at the end of life of the
facility. The Sandy Ridge Facility for the disposal of hazardous waste will be used as an example. This
facility is a clay mine which will also be used for the disposal of hazardous waste when the mine is complete.
The NORM Management Plan for Sandy Ridge had to describe the waste, including nature of material
(chemical, physical and radiological), contaminants, and quantities and rate of production. They also had to
describe the environment into which the waste will be disposed, including the social and cultural heritage;
and present and potential land use. The system for waste management including the facilities and procedures
involved in the handling, treatment, storage and disposal of radioactive waste and the resultant predictions
of environmental concentrations of radionuclides and radiation doses to the public.

The NORM management plan had to include a program for monitoring the concentration of radionuclides in
the environment and assessment of radiation doses to members of the public. Contingency plans were
developed for dealing with accidental releases of radioactive waste in the environment, or early shutdown of

operations. There had to be regular reporting on the waste disposal operation and results of monitoring and
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assessments. It also has to include a plan for the decommissioning of the operation and associated waste
management facilities, and for the rehabilitation of the site.

During the operational stage, the appropriate authority must be notified of any changes to the operation which
may alter the nature or quantity of waste generated; any proposal to change the waste containment system;
and any unanticipated circumstances that may lead to a variation in performance of the approved Radioactive
Waste Management Plan.

By following all the requirements Sandy Ridge was given an approval to operate and dispose of NORM.

2) Bangladesh (Dr. M. Moinul Islam, Bangladesh Atomic Energy Commission (BAEC))

Materials containing no significant amounts of radionuclides other than naturally occurring radionuclides are
defined as NORM. The significant amounts of radionuclides depend on the national regulatory decision.
Materials that contain natural radionuclides, whose levels are concentrated due to technological operations
termed as TENORM. TENORM are in many cases large-volume, low-activity waste streams produced by
industries such as mineral mining, phosphate fertilizer production, water treatment and purification, oil and
gas production, coal combustion, scrap metal recycling and incineration etc. The level of individual exposure
from NORM is usually minor. However, TENORM in some cases can be dangerous and classified as
radioactive waste.

In the presentation possible origin of NORM and TENORM are highlighted. The existing policy and
regulatory clearance of NORM radionuclides has been mentioned. Combination of alpha/beta contamination
monitor, dose rate monitor, radioisotope identification device, Gamma-spectroscopy system cover health
protection and regulatory compliances for NORM/TENROM characterization. Analysis of NORM residues
performed by applying these approaches. Current NORM management and some challenges are also briefly

discussed in the presentation.

3) Indonesia (Mr. Adi Wijayanto, The National Research and Innovation Agency (BRIN))

Indonesia has regulatory framework for NORM/TENORM consist of Act No. 10 Year 1997 on Nuclear
Energy, Government Regulation (GR) No. 33 Year 2007 on the Safety of lonizing Radiation and Security of
Radioactive Sources, GR No.29 Year 2008 on the Licensing of lonizing Radiation Sources and Nuclear
Material, GR No. 101 Year 2014 on the Management of Dangerous Waste and GR No. 58 Year 2015 on
the Radiation Safety and Security in Transport of Radioactive Material and also BAPETEN Chairman
Regulation (BCR) No. 9 Year 2009 on Intervention of TENORM BCR No. 16 Year 2013 on the Radiation
Safety in Storage of TENORM. The existence of disposal route for NORM Waste with selected NORM
Disposal method based on technology, environment, economy, suitable and potential in Indonesia like
Industrial landfill, licensed NORM Disposal Facility and low-level waste facility. The Inventory NORM in
Indonesia, Highest K-40 with range 3-1545 Bq/kg, average 142+3 Bg/kg in Mamuju, Th-232 with range 5-
3457 Bq/kg, average 45+4 Bq in Mamuju and Ra-226 with range 5-7586 Bq/kg, average 33+3 Bq in Biak
Island. The result of mapping NORM generated Industries in Oil and Gas Company: Ra-226 in Petrochemical,
Inc. Solid Waste, Gresik 522.30 + 49.41 Bq/kg, Th-232 in Oil sludge, ALS Ind, Inc. 42.22 + 4.38 Bq/kg, U-
238 in Petrochemical, Inc. Solid Waste, Gresik 31.91 + 6.78 Bg/kg. NORM recycled and used as building
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materials in State Electricity Company (PLN), North Sumatera Concentration in fly ash (Ra-226) 88.25 +
8.95 Bg/kg, (Th-232) 88.39 + 8.95 Bg/kg, (U-238)30.56 + 3.55 Bg/kg and Kaltim Prima Coal, Inc. (KPC),
East Kalimantan in bottom ash(Ra-226) 65.79 + 6.82 Bq/kg, (Th-232) 55.53 +5.79 Bq/kg, and (U-238) 45.50
+ 4.55 Bg/kg. Based on the Radiological Assessment at Total E&P Indonesia, East Kalimantan, several sites
at the surveyed areas are contaminated by NORM waste. (max. Ra-226=2432 Bq/kg; Ra-228=5667 Bq/kg;
Th-228=7651 Bg/kg). There were found some sacks containing tin slag in some location. The tin slag sand
used when sandblasting processes was done some years ago for cleaning the tank. Inventory lists of
TENORM effluent volumes and radiation levels in Bangka and Belitung Islands have been estimated and
measured. Technology recommendations for optimizing radiation safety for tin mining workers in the work
area, especially in tin separation service companies, have been prepared taking into account the economy and

safety of workers.

4) Japan (Mr. Tatsuo Saito, Japan Atomic Energy Agency (JAEA))

The regulatory standard for near surface disposal in Japan is to confine the radioactivity
of radioactive waste in the waste disposal site until the reduction of the impact on the
public falls below the standard, in accordance with the Act on the Regulation of Nuclear
Reactors.
Uranium waste disposal in Japan has been excluded from the application of the basic
concept of safety for the Category-2 waste disposal project formulated by the Nuclear
Safety Commission in 2010.
In order to establish the clearance of uranium waste of materials and the regulatory
standards for disposal of uranium waste, the concept of regulation on clearance and
uranium waste was developed by Nuclear Regulation Authority in 2021.
Requirements for uranium waste regulatory standards;

(D The average activity concentration of uranium in the waste cleared should be below about 1 Bq/ g.

@ The average activity concentration of uranium in a near surface disposal site should be below about

1 Bq/ g at the time of burial.

5) Kazakhstan (Mr.Vycheslav Gnyrya, Institute of Atomic Energy of the National Nuclear Center of
the Republic of Kazakhstan (IAE NNC RK))

A large amount of radioactive waste has been accumulated in Kazakhstan and there is a tendency to an
increase in its volume, which requires ensuring safe management of its, including disposal.
NORM/TENORM materials are represented by wastes of uranium mining, oil and gas production,
metallurgical industries in the form of dumps, tailings, contaminated soils, pipes, equipment, and so on.

A special state program was realized for restoration of the contaminated territories of former uranium mines
and open pits. There are also a large number of operating facilities for the management of waste from the

uranium mining and uranium processing industry.
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A number of deposits of polymetals, rare earths, and phosphorites in Kazakhstan contain uranium
mineralization, which is extracted together with the main one during ore mining. Part of the radioactive
mineralization goes to dumps and tailings, part remains in the main product.
At the coal deposits, permanent radiation monitoring are carried out both during the mining and during the
shipment of coal. To improve the ecological situation in the oil-producing regions of the country and return
pipes and oil and gas equipment to the production cycle, a project to create a chemical-technological mobile
complex is being successfully implemented.
Most important aspects of the problem of NORM/TENORM management are:
- shortcoming of the radioactive waste management system;
- incompleteness of the process of implementation of organizational measures for radioactive waste
management;
- absence of any effective funding mechanism that would satisfy with internationally recognized
principles for the safe management of radioactive waste.
On January 2, 2021, a new Environmental Code of the Republic of Kazakhstan was adopted, which entered
into force on July 1, 2021. The adoption of the new code is due to the low efficiency of environmental impact
assessment, the irrelevance of legislative regulation in the field of waste, limited public participation in
environmental control, inappropriate procedure for the economic assessment of environmental damage by
the current code. It should be noted that the new environmental code was developed on the basis of the best

international experience.

6) Malaysia (Mr. Ahmad Khairulikram bin ZAHARI , Malaysian Nuclear Agency)

Main industries related to NORM in Malaysia includes tin mining, iron smelting, oil and gas, and rare earth
extraction. These industries produces Technologically Enhanced Naturally Occurring Radioactive Material
(TENORM) at different radioactivity levels. NORM management strategy depends on the nature of the waste
itself and the economic viability of the method to be used. One of the NORM waste currently being managed
in the Malaysian Nuclear Agency is the diethylhexyl phosphoric acid (DEHPA) which is the solvent used to
remove the element of thorium and uranium in the rare earth extraction process. Since it was received in the
year 1997, multiple research work to treat and condition the DEHPA waste had been conducted with various
outcomes. Learning from those outcomes, the current study was designed with the aim to first reduce the
waste volume by distillation to separate the kerosene part of the DEHPA waste then immobilize the
concentrated DEHPA using geopolymer. Geopolymer has many economic advantages to be used as a
wasteform such as ability to synthesize at room temperature and abundance of starting materials which is

derived from a processing by-product.

7) Mongolia (Mr. Oyunbolor Galnemekh, Nuclear energy commission of Mongolia )

The huge volume of naturally occurring radioactive materials (NORM) wastes produced annually by
extracting industries in Mongolia and it deserves to come to the attention of national environmental protection
agencies and regulatory bodies. NORM wastes constitute, by and large, unwanted byproducts of industrial

activities as diverse as coal, copper, zinc, lead and REE mines, oil and gas wells. In many of these branches
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of industry, the problem of naturally occurring radioactive materials is present. The main source of risk for
workers and public is the short-lived radon daughter products present in air. This source of risk is present in
all over Mongolia, due to its geological condition. Whole territory of the country is presented by granite with
enhanced concentration of uranium. These granites are the main source of the uranium in radioactive mineral
deposits and NORM in other non-uranium mining sites and lakes.

Although a great deal of work has been done in the fields of radiation protection and remedial actions
concerning uranium and other mines recent years, the need to dispose of NORM wastes will have
environmental and regulatory implications that thus far are not fully adopted. NORM regulation now is on
final stage of approving by the Government of Mongolia. Most concepts (graded approach, exemption,
notification, authorisation etc.) are already included in the Mongolian regulatory framework.

Radon issue is not yet explicitly mentioned in the Mongolian regulatory framework apart from some articles
in different documents. Radon Action Plan is not approved and Radon Survey was not carried out in
Mongolia. General agency for sepcialized inspection and and its branch Metropolitan inspection agency are
carry out measurement campaigns in public buildings such as schools, kindergartens etc. Regulatory limits
for workplaces, old and new buildings, mining sites (1110 Bg/m® in workplaces, 200 and 100 Bg/m® in
existing and new buildings, respectively). Based on the survey results, GASI and its branch MIA inform the
owners/users of public buildings if the radon concentration exceeds the reference levels and provide informal
advice.

Lack of laboratory capacity, human resources and absence of National radon action plan are the main

challenges for NORM regulation in Mongolia.

8) the Philippines (Ms. Kristine Marie Romallosa, Philippine Nuclear Research Institute (PNRI))
The overview of potential sources of naturally occurring radioactive materials in the country are discussed
in the report. These potential sources are from coal mining and industry, mineral mining of copper, gold, iron
among others, oil and gas exploration and fertilizer industry. The results of measurements and analysis from
various R&D works are also presented. This includes the radioactivity concentrations in soil, some building
materials, NORM industries such as coal and minerals processing, and radon levels. The goals of these studies
are for policy recommendations on NORM management.

In terms of national framework on NORM/TENORM, there was not much progress since 2020. That is, there
is still no existing policy and legislation on the management of NORM in the Philippines. Although there are
some regulations with regards to radioactive waste management which covers the requirements for the
management of wastes arising from NORM processing, these industries are currently not regulated.

Lastly, the report will also present the updates on the radioactive waste management in the Philippines. The

current inventory of wastes and the ongoing activities of the PNRI-RWMF is discussed.

9) Thailand (Dr. Klitsadee Yubonmhat, Thailand Institute of Nuclear Technology (TINT))
This paper describes the management of NORM residues from the disused rare-earth processing facility and
also reveals the results of element investigation of the sampled NORM residues. In the early management

stage, the residues formerly kept in HDPE drums were again enclosed using conventional metal drums, and
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then temporarily stored in the other building. The ICP-OES technique clearly confirmed that there are
different elements existing in the liquid residue samples. The concentration of Thorium ranged from 0.20 to
14211.3 mg/L, while that of Uranium ranged from 1.625 to 22065.0 mg/L. The XRF technique also showed
that the solid residue samples consist of several elements. The content of Thorium dioxide (ThO>) found in
the samples was up to 59.42%, and the highest content of Uranium dioxide (UO,) was 3.45%. The
calculation-based results show that the activity concentrations of Thorium and Uranium in the residues could

be up to 2,141 Bq/g and 422 Bq/g, respectively.

10) Vietnam (Prof. Le Thi Mai Huong, Nuclear Training Center - Vietnam Atomic Energy Institute)
The management of radioactive wastes NORM/TENORM is currently being interested by countries around
the world, especially IAEA. Nearly, Vietnam has just started facilities related to NORM / TENORM, their
management is still relatively new. The state management Agencies do not have specific policies related to
this issue. In this paper, the current situation of waste management in this form is mentioned at mining and
processing facilities containing radioactive elements in Vietnam. Specifically, the issue of managing tailings
wastes in uranium processing experiments, in mining and processing beach sand minerals, in exploiting and
processing rare earth ores and in ZOC production. The report also reports on the possibility of developing
this type of waste in Vietnam in the near future and proposes some recommendations for the Ministry of
Natural Resources and Environment, the Ministry of Science and Technology on the need to develop a
substance management policy on NORM/TENORM in Vietnam to ensure safety for the environment and
facilitate businesses to participate in the field of exploration, exploitation and processing of mineral resources
containing radioactive elements.

Currently, we do not have general regulations on NORM waste management, nor do we have specific
regulations on radiation safety management for NORM in related industries, except for mining. minerals,
titanium and uranium. The guidelines outlined above are largely based on an activity concentration
assessment. While the world trend is increasingly moving towards the application of the annual dose criterion

(1 mSv/year), a number of solutions was proposed.

Session 5: Presentation on Consolidated Report on NORM/TENORM
1) Current status of NORM survey in Japan (Dr. Kazuki Iwaoka, National Institutes for Quantum
Science and Technology (QST), Japan)

Many types of natural resources are imported and used as industrial raw materials in Japan. However, activity
concentrations of natural radioactive nuclides in natural resources have not yet been well identified. If some
natural resources have natural radioactive nuclides at high concentration, its workers can be exposed to high
radiation levels by industrial use. It is important to specify natural resources containing natural radioactive
nuclides at high concentration.

In this presentation, we will report the current status about a survey of the concentrations of natural

radioactive nuclides in natural resources (e.g., QST NORM database) (Figs1 and 2).
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QST NORM database:

(http://www.nirs.gst.2o.jp/db/anzendb/NORMDB/ENG/index.php)
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Figl. Website of QST NORM database

2) Perspective on management of uranium wastes from the viewpoints of humanities and social

Fig2. Search system of concentration of NORM in QST NORM database

sciences (Prof. Hiroshi Yasuda, Hiroshima University, Japan)

The radioactivity of the waste contaminated with natural uranium and its progeny nuclides, so-called
"uranium waste", cannot be expected to reduce over hundreds of thousands of years; rather, potential
exposures of future generations could be more significant than ours. While, it is characterized by being a
nuclide that exists in the natural environment from the immemorial time. Considering this peculiar feature,
the authors have thought that we need more investigations from the viewpoint of not only natural

science/engineering but also humanities/social sciences including history, archeology, philosophy, linguistics,

etc.
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Program of

FNCA 2021 Workshop on Radiation Safety and Radioactive Waste Management

Day 1 (Tuesday, November 9)

Project

November 9t — 10, 2021
Online Meeting

% Meeting Time is Japan standard time.

14:00 — 14:15

Session 1: Opening Session
1) Welcoming Remarks : Mr. Takahisa Funabiki (MEXT)
2)  Opening Remarks : Mr. Tomoaki Wada (FNCA coordinator of Japan)

3) Introduction of Participants

14:15 - 14:25

Session 2: Framework of Consolidated Report on NORM/TENORM
Facilitator : Mr. Oyunbolor Galnemekh (Mongolia)
(Presentation 8 min + Q&A 2 min)

1) Project Overview and Goal : Prof. Toshiso Kosako (Japan)

14:25 -15:25

Session 3: Country Report on NORM/TENORM

Facilitator : Dr. Klitsadee Yubonmbhat (Thailand)
(Presentation 12 min + Q&A 3 min)

1) Australia

2) Bangladesh

3) Indonesia

4) Japan

15:25 - 15:45

Break

15:45-17:15

Cont. of Session 3

Facilitator: Dr. M. Moinul Islam (Bangladesh)
5) Kazakhstan

6) Malaysia

7) Mongolia

8) the Philippines

9) Thailand

10) Viet Nam

17:15-17:20

Session 4: Wrap-up of Day 1
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Day 2 (Wednesday, November 10)

14:00 — 15:00

Session 5: Presentation on Consolidated Report on NORM/TENORM
Facilitator: Mr. Yukio Sakamoto (Japan)
(Presentation 20min + Q&A5min)
1) Current status of NORM survey in Japan : Dr. Kazuki Iwaoka (Japan)
2) Perspective on management of uranium wastes from the viewpoints of
humanities and social sciences : Prof. Hiroshi Yasuda (Japan)

3) Overall discussion (10 min)

15:00 - 16:15

Session 6: Group Discussion

1) Leading Speech : Prof. Toshiso Kosako (Japan)

2) Discussion
Rooml : Group A (Malaysia/Japan/Vietnam)
Room?2 : Group B (the Philippines/Australia/Kazakhstan/Mongolia)
Room3 : Group C (Bangladesh/Indonesia/Thailand)

* Country written in bold type is a leading country of the group. Discussion
will be facilitated by each leading country.

16:15-16:25

Break

16:25-17:15

Session 7: Summary of Group Discussion

Facilitator: Mr. Duncan Kemp (Australia)
(Presentation 10 minx3)

1) Summary by each group

2) Overall discussion (20 min)

17:15-17:20

Session 8: Closing Session
1) Wrap-up : Prof. Toshiso Kosako (Japan)
2) Closing Remarks : Dr. Masao Tamada (FNCA Advisor of Japan)
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Minutes of
FNCA 2021 Workshop on Nuclear Security and Safeguards Project

February 22", 2022

Mr. FUNABIKI Takahisa, Ministry of Education, Culture, Sports, Science and Technology of Japan (MEXT)
and Mr. WADA Tomoaki, FNCA Coordinator of Japan, delivered the opening remarks. Thereafter, the

Workshop officially commenced.

After the Opening Remarks, the introduction by each Workshop participant followed. The 11th FNCA
Workshop had 32 participants from twelve countries: Australia, Bangladesh, China, Indonesia, Japan,

Kazakhstan, Republic of Korea, Malaysia, Mongolia, Thailand, the Philippines and Vietnam.

Following the participants’ introduction, Mr. NAOI Y osuke, FNCA Nuclear Security and Safeguards Project
Leader of Japan, moderated the adoption of the workshop agenda. The agenda was accepted by the

participants and the workshop with three sessions was opened.

Sessions 1: Country Report Summary

Moderator:

Dr. Abid Imtiaz, Bangladesh Atomic Energy Commission (BAEC), Bangladesh

The compilation of the country report summary that included the updates on the developments and
improvements since the 2020 Workshop regarding the implementation of safeguards and nuclear security,
the promotion of nuclear security culture and capacity building activities was presented by Mr. OKUDA
Masahiro, Integrated Support Center for Nuclear Nonproliferation and Nuclear Security, Japan Atomic
Energy Agency (ISCN/JAEA), Japan. It was emphasized that the Philippines ratified the Convention on the
Physical Protection of Nuclear Material (CPPNM) Amendment in 2021. The Summary is attached to this
report as "Country Report Summary". The updated Country Report Summary will be posted on the FNCA

website.

Session 2: Nuclear Security (Stakeholder Matrix)

Moderator:

Mr. Khairul, National Research and Innovation Agency (BRIN), Indonesia

Presentation were delivered by Japan and Australia

1) Ms. NORO Naoko, ISCN/JAEA, Japan

In the session, there were two speakers deliver of module related to nuclear security. Ms. Noro presented the
progress of nuclear security stakeholder matrix that have filled by some FNCA members countries. It was

proposed for 2021-2023 FNCA Nuclear Security and Safeguards Project. She mentioned that "Nuclear
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security stakeholder matrix project” have submitted to ISCN/JAEA by Indonesia, Japan, Kazakhstan,
Mongolia, the Philippines, Thailand. She said, thank you very much for trying to develop the Matrix. In that
regard, she would like to ask for the country who being made nuclear security stakeholder matrix? She invites
who have been made nuclear security stakeholder matrix to share good practices / lessons learned. Did you
fill out the stakeholder matrix alone or together with other related organizations? One of the most important

questions was, who do you think FNCA should reach out to enhance/build capacity?

During session discussion, the speaker received sharing experience from participants who have filled the
matrix. They said that the stakeholder matrix was filled together with other institution. In addition to that this
matrix will expedite of its distribution to another stakeholder if the role of FNCA Coordinator Japan could
address this issue during FNCA ministerial meeting, where high level within FNCA Member Countries will
presence at that important meeting. This comment will answer question number 5 from Ms. Noro presentation,

the question was, who do you think FNCA should reach out to enhance/build capacity?

She also mentioned some lessons learned from Japan experience in filling nuclear security stakeholder matrix,
it is clear based on her experienced that it is hard to for a single party (such as ISCN) to identify all the
stakeholder on nuclear security within the country. Ms. Noro also explained that it was difficult for only one
organization to fill in the matrix. Because nuclear security is the responsibility of the state, meaning that other
security organizations must also understand their responsibilities for nuclear security. She added that the
national infrastructure was also changing. To identify gaps, input on responsibilities and capabilities should

be specific and detailed in the matrix to make it easier to coordinate among stakeholders.

As in the lesson that must be taken from Japan, namely the stakeholders of radioisotope security (RI): it needs
to be more accessible to build and improve the management capacity of the security of radioactive sources.

Next, the next step is proposed:
i. Follow-up technical meeting to develop a national nuclear security Matrix: Summer-Fall 2022
ii. Holding an open seminar to share good practices and lessons learned on Matrix: 2023 Workshop.

2) Ms. Kaitlyn Toole, ANSTO, Australia
In this session, Ms. Kaitlyn Toole described about ANSTO experience in fostering nuclear forensics within
the country. She also explained about nuclear forensics engagement with national, regional and international

level as well with the International Atomic Energy Agency (IAEA).

Ms. Toole, explains the Australian landscape in the field of nuclear security, and describes the three
organizations involved with nuclear materials and radioactive sources and nuclear emergency preparedness
and response. For the issue of Safeguards and security of nuclear facilities, it is under the Australian
Safeguard and Non-Proliferation Office (ASNO) organization. In terms of safety of radioactive sources and
emergency response for the Commonwealth is under the coordination of the Australian Radiation Protection

and Nuclear Safety Agency (ARPANSA) organization.
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The two bodies mentioned above are respectively the regulatory agency for nuclear materials and the

regulatory agency for radioactive sources and emergencies preparedness and response.

Regarding the development of nuclear forensics in Australia, she explained the speech of her head of state at

the second nuclear security summit in 2012 in Seoul, South Korea.
Australian Prime Minister's Speech during the Nuclear Security Summit in Seoul:

"We are leading the development of forensic science and technologies to improve detection of illicit nuclear

materials".

Ms. Toole explained the nuclear forensics team under ANSTO and its activities carried out at the national,
regional and joint levels with the International Atomic Energy Agency (IAEA). The involvement of
ANSTO's nuclear forensics together with the International Atomic Energy Agency (IAEA), among others,
in government forums, including: conferences and technical meetings, training activities, technical meetings,

then contributions to IAEA security guidelines.

ANSTO nuclear forensics also supports working group activities together with the Global Initiative to
Combat Nuclear Terrorism (GICNT). Ms. Toole said that ANSTO nuclear forensics collaborated with a
number of countries in Southeast Asia Countries such as the Philippines (PNRI), the Republic of Korea
(KINAC), Japan (JAEA), Indonesia (BATAN). Furthermore, ANSTO and the IAEA began planning regional

level nuclear forensics training in November 2022 (contingent on COVID restrictions).

For domestic nuclear forensics, ANSTO provides Support to ACT policing in handling case studies. She
explained about the joint statement of nuclear forensics on nuclear security with the IAEA into INFCIRC/917.
The Australian Government expects the IAEA member countries to support this joint statement by
subscribing to INFCIRC/917. Added by Ms. Toole that on April 11-14, 2022 the IAEA will hold a Technical

Meeting on Nuclear Forensics Science in Vienna, Austria.

Session 3: Safeguards (Good Practice on Export Controls and AP declaration)

Moderator:

Ms. Harinate Mungpayaban, Office of Atoms for Peace (OAP), Thailand

The presentation was delivered by Republic of Korea

Ms. Jongsook Kim, Korea Institute of Nuclear Nonproliferation and Control (KINAC)/ International Nuclear
Nonproliferation and Security Academe (INSA), Republic of Korea

In this session, Professor Kim presented the Good Practice on Export Controls and AP Declaration in Korea.
There are three mains licensing agencies to govern the export control, which are composed of the Ministry
of Trade, Industry, and Energy (MOTIE), the Nuclear and Security Commission (NSSC), and the Defense
Acquisition Program Administration (DAPA). The MOTIE regulates the dual-use goods, while the NSSC is
responsible for controlling the NSG Trigger List items including the Stage Regulatory Authority (SRA) in
safeguards. The DAPA is in charge of governing the munition list. Advisory agencies for the Export Controls
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and AP declaration are the Ministry of Foreign Affairs, the Korea Customs Service, and the National

Intelligence Service.

The license processes for dual-use goods require determining the type, the designation, and the purpose of
goods/ technology. Korea Strategic Trade Institute. (KOST]I) is responsible for commodity classification for
all exporters. The license is submitted via the "Yestrade" e-licensing system. The application assessment
process is the end-use/ end-user stated in the export application for the proposed transaction. The licensing
history was checked for approvals or denials. The nonproliferation credentials of importing countries are
reviewed for approval. In the license processes for NSG list items, the KINAC is Technical Support
Organization (TSO) to consider the commodity classification. The application assessment process is
reviewed the nonproliferation policies of the importing country, bilateral nuclear cooperation agreements,
and nonproliferation credentials. The recipient’s government assurance for peaceful use only for the

transferred goods/ technology, including prior consent of retransfer.

In terms of AP declaration, the ROK implemented the AP in 2004. After AP enforcement, the outreach
activities are continuously arranged for the stakeholders, including publication and distribution handbook/
guidance for AP implementation. The AP reporting systems were built via PC version and mobile version.

Nuclear Safety and Security Commission as the SRA declares AP Annex II for IAEA safeguards.

Online Exercise: Export Control under AP

Facilitator:

Ms. Jongsook Kim, KINAC, Republic of Korea

Mr. OKUDA Masahiro, ISCN/JAEA, Japan,

As a special event at the workshop, the scenario-based online exercise on Export Control under AP was

provided and facilitated by Ms. Jongsook Kim and ISCN/JAEA.

Mr. NAOI Yosuke, Project Leader of Japan, delivered the closing remarks and encouraged collaboration
among the FNCA members to achieve the objectives of this project. After the closing remarks, the Workshop

was officially closed.
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Tokai University
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Program of

FNCA 2021 Workshop on Nuclear Security and Safeguards Project

February 22", 2022

13:00-13:10

[Opening Session]
Chair: Mr. Naoi Yosuke, FNCA NSS Project Leader of Japan

1. Opening remarks
- Mr. Funabiki Takahisa, MEXT
- Mr. Wada Tomoaki, FNCA Coordinator of Japan

2. Introduction of Members

13:10-13:15

[Adoption of the Agenda]
Mr. Naoi Yosuke, FNCA NSS Project Leader of Japan
[Group Photo] (screenshot)

13:15-13:35

[Session 1: Country Report Summary]
Moderator: Dr. Abid Imitiaz, Bangladesh
- Mr. Okuda Masahiro, ISCN/JAEA

13:35-14:35

[Session 2: Nuclear Security]

Moderator: Mr. Khairul, Indonesia

Presentation: Nuclear Security Stakeholder Matrices
- Ms. Noro Naoko, ISCN/JAEA
Discussion
Presentation: Regional Engagement on Nuclear Forensics: An Australian
Perspective
- Ms. Kaitlyn Toole, ANSTO

Discussion

14:35-15:05

[Session 3: Safeguards]
Moderator: Ms. Harinate Mungpayaban, Thailand

Presentation: Good Practice on Export Controls and AP Declaration in Korea
- Ms. Jongsook Kim, KINAC

Discussion

15:05-15:55

[Online Exercise)

Facilitator: Ms. Jongsook Kim, KINAC, Mr. OKuda Masahiro, ISCN/JAEA

Scenario-based Exercise on Export Control under AP

15:55-16:00

[Closing Remarks]
Mr. Naoi Yosuke, FNCA NSS Project Leader of Japan
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- Quality contral . .
- Raad alignmsnt .
Wariatnt calling

Data analyziz

Plant material

2. Seeds vs Seedlings 7

Mutagen (lonizing radiations)

lon bcalns Gammalacute] Gammalcheonic)

1. lon beam vs Acute gamma 7

3. Effects of chromic gamma ?

1. Carbon ion vs Acute gammal(dry seed irradiation '@Q.ST ngg

Dry seeds Gammalacute)

1 Dg=2045 Gy

Carbon ion
J Dg=241Gy

® Survival
Seed fertility

-

The same effective dose for seed survival were applied for comparison.

No. of mutation No. of mutation events No. of affected
events per plant that affected genes genes
Taice number
73.1+42 Wofmutation 4105 41=05
= Type of mutation
Gamma(acute) W Singhe bese wbalitaion  pury o NO significant
0 E iy difference difference
» O Dusstion fx 2 bt
O msertion (1 be)
2h ey 3007 108=59
0O Comghex

Greaterinter-individual difference
due to the involvement of large
deletions

| A W Sructual veration
Carbon ion Higher ratic of Del [z 2bp)

Carbon ions induce greater variations with a smaller number of mutations.

Deletion size

Gamma (scuts, dry seeds) 1000 Gy [N n=13

1500 Gy I n=32

Carbon ion [dry seeds) 125 Gy (I W =3t
175 6y [ | n-u
T T
| ] | | [ |
lbp 29bp 10-43bp =50bp

Carbon ions induce larger deletion.

1. Carbon ion vs Acute gammal(dry seed irradiation '@(lST ngg

Conditions that affects characteristics of mutation @QST ng”g

Mutagen (lonizing radiations) Plant material

o (

lon beamz ite) G (chronic)

Dry zeeds

Seadlingz

1. lon beam vs Acute gamma ? 2. Seeds vs Seedlings ?

3. Effects of chromic gamma ?
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2. Dry seeds vs Seedlings (Carbon-ion irradiation)

@astT O

Conditions that affects characteristics of mutation @(@T OLE;J

Ory weed irradiation gaee the
kigher matation fregeanzy

E*v
Induce deletions

FE—"— e ety

-
=
2

Diry sceds

Type of mulution

Seedlings

o
E
£

A Py o b

e EEHHENE

Dry zeeds are more zuitable material becauze of the higher
mutation frequency and the higher ratio of deletion.

Mutagen (lonizing radiations)

ﬂ

lon bnnms Gammalacute) Gammalchronich

1. lon beam vs Acute gamma ?

Plant material

Dry seeds  Soodlings
2_Seeds vs Szedlings 7

3. Effects of chromic gamma ?

3. Mutagenic effect of chronic gamma irradiation @Q_ST Ong

3. Mutagenic effect of chronic gamma irradiation

st Dt

@ Chronic gamma may have a wide mutation zpectrum

T AP

Variation Carbon > Gammalichronic) = Gammalacute)

@ Little iz known about the genetic conzeguences

Maomhological abnormalities wars chzaned in racicsansitive tree
lide-cortaminatad ansa (01085 dsy,
buz liztha is known about the genstic effacts

Recurnanl Frodiation (Wi—Ms garmieton)

[
= W

[fweea | -2 weeks [ -2 wesis
f Vegetative o, Raprocucti
gotative o 1. Haoroductive
Geedsomind L_nl.-T'u-{ [ ——
{10 waeds st : s
(M genaration)

Grown under gamma ray
1=28m diy)

3. Mutagenic effect of chronic gamma irradiation @Q_ST OLELJ

Dose rabe (Total dise /14 daysl

4miyt  WOmGph  lGyh
Loyl Fay {F3ap

Canvdl

10 Gy
338yl

Seed fortility

3. Mutagenic effect of chronic gamma irradiation  (ZQST OLB&

Gamma-ray Doserate  (Tobad dose / fhve genesations)
(1)  S00mGy/h  (916Gy) sepplemnta UVE lght
(2} 73~100 mGy,/h {154 Gy) lump
(3} 0.6~L9mGy/h (2.5 Gy)
(4) 2~4 pGy'h (6.2 mGy)

UV light (UVE)

(5) 8.1 k)/m?/day (1,330 kI/m?)
ﬁ"-rn ed through the growth period
[10h/day = 4.5 weaks,

|E Control

3. Mutagenic effect of chronic gamma irradiation @Q:.ST Q&.

3. Mutagenic effect of chronic gamma irradiation GQ_ST Q&,

Mutation Fresusncy (]

Ganima fesati, a5 seeds) 1000 Gy -23
1500 Gy w32

Gamma (cheenic) T3:100 mGp/h 5%
500 miy =357

Casen on [dry sesdi) 125 B =34
175 & i)

1w 289k 1498 3k
Chronic gamma rays tend to induce larger deletionz

Conclusion

@ast Qi
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The Best Researcher FNCA 2021 Award
Outcomes and Research Achievements

from 2016-2021

Soper Water Absorbent (SWA) For Agriculiural Application

0
OOH 3

Super water absorbent

Water Abssiption Capacity = 250 g/z of dry gel

Production Plant of Superwater Absorbent (STWA)

The producton plsmr of WA wich dee capacity of 1080 kg  mowth of dry
STA wms set up ar TEVT, Pracimmibanee Provinoe. a4

SWA: Effects of SWA on corn plants’ growth

Applicarion of Superabsorbent in Agriculture : Port test

# noticeable effects on
germination energy and
%% germination

¥ potential for agricultural
application

» randomized complete block design (RCBD)
# 5 replications for each set
# control, 1%, 2%, 3%, 4% and 5% superwaterabsorbent

# watered only once at the beginning and left for 3 weeks

< mm:lgold)

SWA Pot Test with Marigold Plants: Results

SWA can reduce watering. £
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Effects of SWA on Baby Corn’s Total Product Weight

240
2
20n
E 1423 = Productivity increases 43%_
g‘:m * Reduces watering.
Zom
w0
o

Contral B

SWA

Collaboration with Private

and Governmental Sectors

& w8 = e
Field Test - SWA increased the survival rate of rubber tree by up to 4006,
Collaboration with The Eubber REegulatory in Thailand.

Field testing over two seasons with young rubber trees in

and areas were performed with cooperation with the Rubber
Regulatory Center in Thailand.

The results showed that the SWA improved the survival rate of rabber
trees without any watering by 40% and also enhanced the growth
characteristics of rubber rees.

Potymisrs

ch-Based Su r Water Absorbent: A Promising and

Rate of Trees Plamied in

Sustainable Way to Increase Survival
Arid Arvas

Field Test : SWA increased the vield of sugarcane by up to 51%.
Cooperation with sugar producing company in Thailand

L o

Cooperation with privare company

Green Innovative Biotechnology (GIB)

-
plant vaccing

0

Plant vaccine + SWA = Microarid active

" Technology ~

g

ot
—

ws@:@w

International Awards

Gold Medal

- The World Exhibidon on Inventions, Research and Mew Technologies
Innovation, Balcelona, May 12, 2014

The Best Award: Prize of Agro-Industry snd Biotechnology

*“The World Exhibition on Inventions. Fesearch and New Technologies™,
Balcelona , May 13, 2016

DIFLOMA
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Super Water Absorbent: Process Development

£ Ty acd (AR

1. camerey passh actjest bl =7

Production process forthe original SWA hydrogel

Spherification:

SWA Beads

Preparation of

LI s B W
— -,5-.,.‘;” —_— s
L L TR, wwbg 8 g% 4§ g e
e S I ] i . ¥
o (5% 0 8e ) momm

Advantages of SWA Beads

# Shorter irradiation time

» Eliminate the following
processes

(1) cut

(2) dry

(3) crush to small pieces
(4) size separation

Much shorter production
time

Save time, manpower and
most importantly, energy

SWA Beads: Swelling Ratio

SR = 439.54 *
4.44

®
Dry bead

Q) Thitand Insitute of Nuciear Technalogy v

D Save energy

Disseminating knowledge on the Use of Nuclear Technology towards the Coal of Promofing
FPublic Acceptance of the Technology

Dissemination on SWA 23
Mahasarakbham Province, Northeastern Part of Thailand

Workshop on SWA
Mahasarakham Province, Northeastern Part of Thailand

il

T
[

inalulad‘thiog
noundrals-ta
- N

pLgii)

waiagoaFudis 500w

Media Publications
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SWA: TV Interview with Channel 7

THANK YOU
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lodine-128 for reconstructing past nuclear
impacts and tracing earth and environmental
processes

Lottt

Anged T. Bawtista VWi, Ph.D

lodine

127; e T
5 3 Ihﬂ lodine i.: ;
k 126.904 i s

37 known isctopes, all
radioactive except =7

= e,
123 lodine - lodine
1
[ i
Iasen LR 197 199
53l /|
= 1317 ..
0 - i

Sources of lodine-129;
Human Muclear Activities

byt Mgt
[ N

B, O Hpliog Spie (1

lodine-129 analysis allow us oo

= Estimats the rmgect of nuclesr activities and frace earth processes
Dona by Aoosiarador Mass Spoctromedny (AMS) in e University of Tokyo, Japan

Masshvn 00N g o,

Froduces growth bands year por year.
Fecord ohanges in maring condiions in tho past.

Can halp U undarstand poasible changes in 0
futung

fove]
- Ji

A0 K- Pay Compuoted Tomogrshy
Werimyt ol e sl s b

=+ iy B g of Pe coraks

»  Recoimbuct S Sl

Tnoaraloen

Eiguinrmant sulsiss i ADMATTL 05T




Maonthly 55T
reconstruction
at MaE of 3%!

=

Research Questions

1. How much i the impact of past nuclear activities to the
Philippimea?

2. How did radicactive contamination from past nuclaar
activities reach the Philippinsz?

3. Can wa laarn zomeathing about the environmental and
earth processes involved in the tranzport of radicactivity
in the environment?

Muclear Bomb TGSﬁI'IQ Muclear Bomb Testing
=130 Megatons Detonated in Pacific Proving Grounds =130 Megatons Detonated in Pacific Proving Grounds
-~ 5 = = 1= = = = 1
= ] B o ) )
= i o | 3 times this
. — s - = mushroom
o e - cloud!!!
LR ]
b o fererage coreTEeil Bla&‘-’t mdlus
sacma :m"'" ~100km
FPa N e ffrom Manila
il g ) Tomt to Tarac!)
e e 1 ISion ] biion Lrmpicn 15 st Hireamy
~ o e
s
RESULTS RESULTS: Bomb Testing
lodine-129 in Corals from Baler lodine-129 in Corals from Baler
- Huckar Bomb ] .
a ).i-';;;"\f" Teating Impacts ? 1. Timing
7Y pem I‘w — Radioactivity arrives in Baler 1.8 years after
"".::I 1 i \ W detonation at the Pacific Proving Grounds
R 4 | '
g | | |
= | 2. Transport
2101 19.3# - Baler — Mainly passes through the ocean, via the North
4 Balar 3 Equatorial Current
a - . — Transport through atmosphera was negligible
fra& 2000 00
ar

RESULTS: Bomb Testing
lodine-129 in Corals from Balar

3. Magnitude

— Highest amount of contamination equivalent to
17.9 Bg/m" of C3-137 (in the year 1956.4)
= More than 10« the background
* Seawater safety limit = 90,000 Bg/m’
= Drinking water safety limits = 10,000 Bg/'m’
* Seafoods
Assuming 100x concsnteation in Bsh = 175 Bae
Saalood sataty limit = 1000 By/la
— Way below of safety limits = SAFE FOR HUMAN
HEALTH!

«an

RESULTS
lodine-129 in Corals from Baler

Fuikushima o

&
1

s 10T N
= 1 1l mﬁ“ﬁ
_'Il:l- ;db&l,&ﬁ,ﬂ ;
i i T T T 1
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RESULTS: Bomb Testing
ledine-129 in Corals from Baler

1. Timing

— Radipactivity arrives in Baler in 2014.7, 3.5 years
after the Fukushima accident.

2_ Transport
— Mainly passes through the acean, via the Kurashio
Recirculation Gyre and Morth Pacific
Muode Waters

-1200 i
B e —

wmbrdaes B
fan
=k o
(a)
AR I T =
120 5]

RESULTS: Bomb Testing
ledine-129 in Corals from Baler

3. Magnitude
— Highest amount of contamination equivalent to 5.0
2g/m” of C5-137 (in the year 2014.7)
* About Su the background
* Seawater sfety limit = 90,000 Bg/m’
* Drinking water safety limits = 10,000 Boy/'m’
— Way below of safety limits = SAFE FOR HUMAN
HEALTH!

Seawater Study:
79 Seawater

West Philippine Sea

Mean = 3127 x 10

20 0% higher vs_ Sulu Sea®***
13.3% higher vs_ Others®
9.1% higher vs. Ph Rise [p =0.07)

- -‘ :.:

Potential of 12 as an cceanographic

tracer of the complicated
Western Pacific Ocean Cinculation

b




171



44 BEHRERIOD IO

FNCA

Radiation Oncology project:
Toward Standardization of Radiotherapy for Cervical Cancer

Prof. Tatsuya OHNO

Chair, Department of Radiation Oncology, Gunma Univ.
Director, Gunma University Heavy lon Medical Center

———_

DEPARTMENT OF RADIATION ONCOLOGY.
A UNIVERSITY GRADUATE SCHOOL O

(\

Distribution of cancer incidence and mortality in women worldwide

Females GAGANCER J CLIN 2018,68:38442¢
Incidence Mortality
Other Breast sy
28.9% 24.2% (LK
Non-Hodgkin Colorectum
9.5% Leukaemia
S

Corvix uteri
75%

Corpus uterirpyroig. Cervix e
Tryred G

Liver
‘Stomach
56% Siomac

8.6 million
new cases

4.2 million
deaths

DEPARTMENT OF RADIATION ONC
SUNMA TRIVERSITY SRADUATE SCHOOL Of

[\

Ranking of cervical cancer incidence in women younger than 45 years

Lancet Glob Health 2020; 8: £191-203

Incidence ranking (15-44 years)
I 1(32 countries)
2 (82 countries)
£33 (32 countries)
1 4-5 25 countries)
0326 (14 countries)
N

Cervical cancer ranked in the top three cancers in most Asian countries.

(\

DEPARTMENT OF RADIATION ONCOLOGY.
SUNMA UNIVERSITY GRADUATE SCHOOL O

Standard radiotherapy technique for cervical cancer

machine

External beam radiotherapy

-
Applicator is inserted within the SSSTRO, PEL SIS

uterus and vagina. Radiation
source is placed inside it. The
treatment gives a high dose of
radiation to the cancer but very
little to surrounding normal
tissues. After radiation, the
applicator is removed.

Pelvic radiation is commonly
performed. Uterine cervical
tumor and regional lymph node
area are included as a target
volume.

~

e

—

DEPARTMENT OF RADIATION ONCOLOGY,
SUNMA UNIVERSITY GRADUATE SCHOOL O

Locally advanced cervical cancer, Stage lliB
Before Radlotherapy

After Radiotherapy
,

FNCA Radiation Oncology Project

Japanese government-led cooperation framework

To establish safe and effective
treatments for predominant
cancers in Asian countries.

Clinical trials for cervical cancer,
nasopharyngeal cancer, and
breast cancer

DEPARTMENT OF RADIATION ONCOLOGY
UNMA UNIVERSITY GRADUATE SCHOOL O

~

Workshop Technical visit

NCOLOG
ERSITY GRADE

FNCA clinical trials on cervical cancer
Milestones
|Cervix-l: Standardization of RT alone | 1C993-
|Cervix—l|: Accelerated hyperfractionation RT | fPOD'
ICerViX-III: Concurrent chemoradiotherapy |
[Cervix-IV: CORT + Prophylactic PALN-RT _ | 200&-

4 2017 |l -

|CerV|x-V: Image-guided brachytherapy | On going

DEPARTMENT OF RABIATION ONCOL!
UNMA UNIVERSTY GRADUATE SCHOOL O
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Background

Strong evidence of concurrent chemoradiotherapy

National Cancer Institute in US announced in 1999 “strong
consideration should be given to the incorporation of cisplatin-based
chemotherapy with radiotherapy in women who require radiotherapy

for the treatment of cervical cancer.”
(Rose et al, JCO, 2003)

Concern about toxicities

In a meta-analysis on the toxicities in cisplatin-based
chemoradiotherapy, the incidences of severe grade 3-4 leukopenia
and gastrointestinal toxicities were reported to be twice as high

(Kinwan JM et al, Radiother Oncol, 2003) |l .
[\ DEPARTMENT OF RADIATION ONCOLOGY.
GUNMA UNIVERSITY GRADUATE SCHOOL O
Difference in radiotherapy schedule
Weeks 12 3 4 5 6 7
. Whole pelvis - - - -
:tsu':; (1.8-2GY/fr)  cepral shielding RT
(FNCA) HDR Brachytherapy ‘ ‘ ’ ‘
LDR Brachytherapy ‘ ‘
Cisplatin
(40mg/m?) T T T ‘ r
Weeks 1 2 3 4 5 6 7 8 9 10
US study "
606120 r,'”,’“éf,/z)e"”s N N N . . .
: LDR Brachytherapy #f  #§ RT =Sz
Cisplatin
/\\m (40mg/m?) T F f F T T Vo

Randomized clinical trials
of concurrent chemoradiotherapy (CCRT)

- ——
Suygun Ll QEASII puaue

GOG 85 388 65 vs 51 (5y) 0.018

GOG 120 526 66 vs 50 (3y) 0.004

= 67 vs 50 (3y) 0.002

GOG 123 369 83vs 74 (3y) 0.008

SWOG 8797 268 81vs 71 (4y) 0.007

RTOG 9001 388 73 vs 52 (5y) <0.001

I+l nec 253 62vs 58 (5y) 053

(Whiteney etal, JCO, 1999. Rose et al, NEJM, 1999. Keys et al, 1999. Peters et al, JCO, 2000. Keys et al, NEJM, 1999. Pearcy etal, JCO 2002)

CHN DN JPN  KOR

[* [ ] :.:‘ Are the results in US

MYS PHL  THA  VNM applicable to the FNCA | Ll -
— member countries?

DEPARTMENT OF RADIATION ONCOLOGY
UNMA UNIVERSITY GRADUATE SCHOOL O

~

Rationale for FNCA CERVIX-III trial

Although clinical evidence of concurrent chemoradiotherapy was
reported, radiotherapy schedule, patient backgrounds, and
socioeconomic situation in Asia were different from the US.

© Little information was available regarding the safety and efficacy of
concurrent chemoradiotherapy for cervical cancer among FNCA member
countries.

® In 2003, we have launched a prospective phase Il study on standardized
radiotherapy concurrently with chemotherapy in 8 Asian countries. The
aim of our study was to evaluate the efficacy and toxicities.

R ‘PN KOR S By IHA MM |l -

o [l &= —H *

DEPARTMENT OF RADIATION ONCOLOGY.
SUNMA UNIVERSITY GRADUATE SCHOOL ©

CHN
*

(\

~

Grade 3-4 toxicities in Cervix-lll

(n=120)
Toxicities Grade 3 4
[ Leukopenia 25 (21%) 0 (0%)
lia 14 (12%) 2 (2%)
Anemia 1 (1%) 0(0%)
Thrombocytepenia 0 (0%) 0(0%)
Skin 0 (0%) 0 (0%)
[Nausea/Vommng 7 (6%) 0 (0%) ]

Fatigue 4 (3%) 0(0%)
Weight loss 1 (1%) 0(0%)
Rectum/Sigmoid (acute) 0 (0%) 0(0%)
(late) 1 (1%) 2(2%)
Bladder (acute) 0 (0%) 0 (0%)

(late) 0 (0%) 0(0%) g

DEPARTMENT OF RADIATION ONCOLOGY.
GUNMA UNIVERSITY GRADUATE SCHOOL O

Overall survival of Cervix-Ill

) /606 120 (cCRT)
07 a8

06 iy, R e T T

R
"

Probability of Survival

atn, fuorouraci, and hydroxyures
Radiotherapy and yaroxyores

Publications of cervical cancer clinical trial from FNCA

FNCA Cervix-1 trial (RT alone)

Radiotherapy and Oncology 84:314-319, 2007
oviint ot

FNCA Cervix-1ll trial (CCRT)

i o G i

Long-term Follow-up Results of a Multi-institutional

Phase 2 Study of Concurrent Chemoradiation Therapy for

Locally Advanced Cervical Cancer in East and Southeast
sia

FNCA Cervix-1l trial (AHF-RT) ;.

A regional cooperative clinical study of radiotherapy
for cervical cancer in east and south-east Asian countries

o0 S gt o
k(nmvmuu i Go, WD, Kseta K, WD,

FNCA Cervix-1V trial (EF- CCRT) o

IntJ. Radiat. Oncol Bl Phys. 105 183-169, 2010
[ p—

Observational Study
of 'lnphyhtﬂ( Extended-Field Concurrent
Chemoradiation Therapy Using Weekly Cisplatin
for Patients With Pelvic Node-Positive Cervical
Cancerin ast and Southeast Asia

St 10, o

FNCA Cervix-Ill trial (CCRT)

IntJ. Radiat. Oncol Bil. Phys. 77- 751-757, 2010.

IULTLINSTITUTIONAL FHASE ] CLINICAL STUDY OF CONCURRINT

] 3 7 E] E] E) % 2 &
Months
(Rose et al, NEJM, 1999) | Ll -
(\ DEPARTMENT OF RADIATION ONCOLO
GSUNMA UNIVERSITY GRADUATE SCHOOL O
Summary
1. Cervical cancer remains a major public health problem among Asian countries.
Radiotherapy is useful treatment modality for cervical cancer.
1. Clinical trial of concurrent chemoradiotherapy for locally advanced cervical cancer
demonstrated that our treatment regimen was effective and tolerable.
1. FNCA protocol for locally advanced cervical cancer has been accepted and widely
used in clinical practice among FNCA member countries.
r———

DEPARTMENT OF RADIATION ONCOLOGY
SUNMA UNIVERSITY GRADUATE SCHOOL O

173




45 ARFMATOD I+

22| | INTRODUCTION U EL
Utilization Of GA Siwabessy “There are 3 research reactors in Indonesia
Reactor for Radioisotope Research
and Production
Rohadi Awaludin Triga Mark Il redctor Kartini Reactor GA Siwabessy reactor
Nuclear Technology Research Organization
National Research and Innovation Agency of Indonesia somt oA o e et femvy rgmng
: Sﬁﬁg“"’;gﬁzﬁr’c"mnd + Reactor pover: 100KW  + Reactor povier 30 MW
rdoisiope podiion  gnd g s adloscopo oo and
operators material testing.
D o
LTIEATISN G GESIAREEA $2"| | RADIOISOTOPE RESEARCH AND PRODUCTION ¥

REACTOR

Radiokotop

N \\\ ereech

Nuclear fuel element

Education and traiing

Radiography

Topaz
colrizatio
n

GA SIWABESSY REACTOR

Materia analysis

Nano techndlogy
research

USING GA SIWABESSY REACTOR

v Development of Mo-99/Tc-99m generator using neutron-
iradiated molybdenum

v Development of Lu-177 based radiopharmaceuticals

v Production of Sm-153 EDTMP

v Production of I-131 MIBG for diagnosis and therapy of
neuroblastoma

1. Development of Mo-99/Tc-99m generator using
neutron irradiated molybdenum

m Neutron irradiation

in G.A. Siwabessy reactor

Post-irradiation

\ process in hot
cell

PMoO,

99Mo/%mTc Generator Column

St

Generator
column
development

% Natural Molybdenum is used as the target
material.

% Alumina-based material is used as the
molydenum adsorbent, adsorption capacity is
2hout A0 molMa/n

R BRIN
o

2. Development of Lu-177-based s 2aN

marmaceuticals
Neutron irradiation

in G.A. Siwabessy reactor

\

Radiopharmaceuticals
development

Post-irradiation
process in hot
cell

+ Highly enriched Lu-176 is used as the target material

% PSMA-617 and PSMA I&T were used

+ There is some difficulties in obtaining no-carried added Lu-177 using "76Yb(ny)"77Yb - 7Lu
reaction

3. Production of 3Sm-EDTMP ;} BRIN
d \eutron imadiation ',.‘m L o B BADANPOM

Food and drug

controlagency

\in G.A. Siwabessy reactor

1535m,

\

Labelling process
in minicell

Nuclear safety Development, Registration,
regulatory agency | production and
commercialization

(Kimia Farma's a state

Post-irradiation pharmaceutical company)

process in hot cell

% Highly enriched Sm-152 is used as the target
material

% 3Sm-EDTMP production was awarded as one of

the Top-45 National Public Service Innovation

PP G [ —

: . ! oV BRIN
4, Production of I-131-MIBG for diagnosis and O s
therapy of neuroblastoma

'

supervision @ supervision J
» -«

Neutron irradiation BADANPOM

in G.A. Siwabessy reactor

131]
Post-irradiation
process / dry
stillation

Labelling process /
isotope exchange

kimia farma

Nuclear safety IDeveIopmenl, Registation, | Food and drug
regulatory agency | production and Distbuion controlagency

50

(Kimia Farmafs a state
pharmaceutical compary)
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CONCLUDING EGI
o .

REMARKS

v GA Siwabessy reactor is operated for many utilizations including
research and also production of radioisotopes

v" GA Siwabessy reactor has been operated for 34 years. It will be
refurbished in the near future. It is expected that utilization of the
reactor will increase and will cover wide range of utilization

Thank you 2

sysesiczozr ool
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@

.Outline of NORM Guidelines in Japan

Tatsuo SAITO
Japan Atomic Energy Agency

Decommissioning and Radioactive Waste
Management Head Office

Background of NORM Guidelines in Japan

@

Circumstances

v Some of the raw materials and general consumer goods that contain natural radioactive materials
such as uranium and thorium are found to exceed the exemption level set by the International
Atomic Energy Agency (IAEA).

v ltis necessary to consider whether raw materials and general consumer goods whose

radioactivity concentration or activity exceeds the exemption level need to be regulated in the
same way as artificial radiation sources.

@

Basic Concept
{ from of natural y ]
2003 Radiation Council MEXT Japan
< Guideline of Saf@ C
ideline for Safety of Raw ials and Products C UorTh”, j
2009 MEXT Japan

@

Categories and guideline for action

industrial, Historical, and Ashes/Boiler scale
Exclusion/ Lowsand Guideline Guideline
Practice/ regulations for action dose for

action

No

Examples

intervention

H 1. Containing of v Stonesin Exclusion Not - -
. Out”ne Of minerals and private garden,  (Out of dose applicable
ores without v academic/ regulation)
= H enrichment educational/
“Exemption from regulation of waingor  museum
concentration sample ores,
H H EH about NORM v arising from
natural radioactive substances”, OolinCaiz?)  consucion
repairing site
2003 Radia tion Co uncil 2. Historical v Residue wastes  Intervention Not Reference  Future
Residue from titanium (Need action for i level onsi
Wastes factory, dose reduction) (1-10 mSv/a)
MEXT Japan containing v llligal dumping
NORM wasts
3. Ashes and v Coal ash Intervention Not Reference Future
Boiler scale (containing fly ash), level cor
generated from ¥ boiler scale in (1-10 mSv/a)
industries gas/oil field,
v iron refining
residue
2
Categories and guideline for action @ Categories and guideline for action
ialuse of raw materials and products /3. Nuclear fuel materials and Radon gas
Exclusion/ Lows and Guideline for Guideline Examples Exclusion/ Lows and Guideline for  Guideline
Practice/ regulations action dose for Practice/ regulations  action dose for
intervention action intervention action
. Remaining Monazite, Practice Applicable v Identify what may 1 mSv/a 7. Nuclear fuel  Nuclear fuel Practice Applicable BSS exclusion 10 uSv/a
soil of mine Bastnaesite,  (Under dose exceed a certain materials and materials (U, Th, level
in operation  Zr, TI, P, Sm,  regulation by concentration As the radioactive Ra, etc.)
andresidue U, Th,Tiand authority) v Proper criteria of sources of
after other management of  regulation or refined with
industrial use  materials for exposure to intervention intended use of
(5. Industrial raw _ 9€neral (EiERETED workers or public radiation
materials Gy dm fouse & 8. Radon Radon from Practice Applicable BSS exclusion -
(Not in Cat.7) seess identified licensed radium level
materials sources
6. General Bath additives, Practice Case by BSS exclusion level 10 uSv/a Radon from Practice Applicable - -
GRS [=alin CZE3 Mine of Nuclear (Mining
goods appliances, fuel materials Safety Act)
bedding, paint, (for workers)
mantle, -
catalysts for With approval of 1msvia Public and Intervention  Not Reference Future
cars, goods type or ggneral ‘workers applicable level considerations
refractories, speciation without mine or
abrasive, nuclear facilities
fertile
4 5

@

» Outline of

“Guideline for Ensuring Safety
of Raw Materials and Products
Containing U or Th”,

2009 MEXT Japan

@) Guideline for Ensuring Safety
—

of Raw Materials and Products Containing U or Th
@mstances

v Raw materials (Monazite, titanium ore, phosphate ore, etc.) and products (Titan oxide, Phosphate
fertilizer, refractory bricks) , each containing U or Th, are prevailing and used in large amount.

v In addition, products manufactured based on natural ores containing radioactive substances
(negative ion products, such as blankets, underwear, socks, bracelets, family-use mineral springs
maker, etc.) are used by many people as general consumer goods.

v As aresult, public (without working in nuclear facility ) are exposed to radiation from sources
other than natural radiation in their daily lives. (Substances containing high concentrations of
uranium or thorium are regulated as fertile material.)

e =

[ v Measures are needed to reduce health risks due to unnecessary radiation exposure when J

handling natural ores, etc.
q Guideline> <&
/ v Forthe purpose of "reducing unnecessary exposure of workers at manufacturing sites" anﬁ
"reducing unnecessary exposure of users by consumer goods,
v “Guideline for Ensuring Safety of Raw ials and C

Th" was published in 2009 by MEXT.

Unr‘

7
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Guideline for Ensuring Safet
of Raw and Products Containi or Th

@

Outline of the Guideline

’l Identification of targeted manufactures |

v Targeted manufactures engaged in the manufacturing industry

v Specified based on information on the type of raw material used during processing and the
concentration of radioactivity in uranium or thorium

v Targeted manufacturers and importers of consumer goods

v Specified based on the type of raw materials contained in the product, information on the
concentration and quantity of radioactivity in uranium or thorium, and how to use the product

Impl for ing safety by fe and imp

v Measurement of radiation dose rate

v Exposure dose evaluation

v Exposure reduction measures if the annual dose exceeds 1 mSv

¥ Provision of information, etc.

@ Flow of specified raw materials and interim products

Importer
|
Specified caw
wateials
Primary ‘ Ronghly less than.
processing TmSviyearis

confirmed |y Fioal disposel

Tateron produscts,

ES

N-th processing

Intenon products,
ete

Consumaer goods

Those mentioned within double-lined
section are subject 1 the guidelines.

Geseral consumers

Flow chart to identify targeted manufactures

@

Do you manufacture W
products from specified
raw materials?

[Specfind e stk
s ——
e, busei, icon, v, phophte
e, s or (rutie 204 e, S
o thoram r, 0 conl b
o

Do you use interim

Yes products from specified
raw materials?
Yes
(1) Minerals or (1) Minerals or
(2) Refined U, Th? (2) Refined U, Th?

®
> 10 Bq/g? | No
Yes

) ) — 1t
No | >1 Bq/g?q > 10 Bg/g? [No No > 1 Bq/g?A]
Yes Yes Yes

(Goto e st age i sou manufcure consame oo Gotothe est age. i you mamaBicare consumer poods

Flow chart to identify targeted manufactures and importers of
consumer goods

@

Do you manufacture / import
consumer goods from
specified raw materials?

[The goods have intermediate products

No

ations (1 Ba'g 0d 10 By/p) and from specified raw materials?

ey s 1000 By i 9100050 | | Yes
ot

Used in c;)ntact with/
close to human body?

Yes
(1) Minerals, or
(2) Refined U, Th?

1 Yes —_
Used in contact with/

close to human body?
—

No

. No No

(1) Minerals, or Yoo
(2) Refined U, Th?
@ —, 0]
>10Ba/g,  NoNo > 1Ba/g,
and and

80,000 Bq?

@ —
>10Ba/g, Mo
and
80,000 Bq?

8,000 Ba? 8,000 Bg?

@ Wrap Up of NORM Guidelines in Japan
It is necessary to consider whether raw materials and general consumer goods whose radioactivity

concentration or activity exceeds the exemption level need to be regulated in the same way as
artificial radiation sources.

-

“E. ption from regul: of natural radit i b =
2003 Radliation Council MEXT Japan

The first guideline is for NORM categorization with its containing minerals or generic
streams, into 8 groups to lead to each guideline dose (1 mSv/y or 10 uSvly)
for action/exemption.

—— T
C;_\Gygeline of Safety L
[ “Guideline for Ensuring Safety of Raw Materials and Products Containing U or Th”,
2009 MEXT Japan

Identification of targeted manufactures for this Guideline, and
Implementation for ensuring safety by manufactures and importers.

1o 10 Bg/g, and 8,000 Bq used as the standard of this guideline
N to identify targeted manufactures and importers of consumer goods. g
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International Trends and Framework
for Nuclear Security

NAOI Yosuke

FNCA Nuclear Security and Safeguards Project(NSSP)Leader,
Director of ISCN/JAEA

FNCA Online Open Seminar

February 2022

FNCA
Contents
1. History & Trends of Nuclear Security

2. International Framework for NS
3. Summary

1. History & Trends of Nuclear Security(1) FNCA

International Framework
& Initiative

1990s : Collapse of
the Soviet Union

1977: INFCIRC/225/Rev.1

1970s~1980s : Frequent
terrorist attacks
International
1950s~1960s Trends
: Preventing diversion to nuclear weapons 2

1. History & Trends of Nuclear Security(2) FNCA .

\ International Framework & Initiative \

‘ 2016: #4 Nuclear Security Summit ‘

2016: CPPNM-A

‘ 2014: #3 Nuclear Security Summit ‘
into effect

2012: #2 Nuclear Security Summit ‘

2011: INFCIRC/225/Rev.5

‘ 2010: #1 Nuclear Security Summit ‘
2007: ICSANT into effect

2006: GICNT started
2005: CPPNM-Adopted
2004: Adoption
of UNSCR1540

2019~ :COVID19
Pandemic

2000s : 9.11 Terrorist attack

in the US International Trends | 5

FNCA
Nuclear Security Summit from 2010 to 2016

The Nuclear Security Summit was a gathering
of world’s leaders to discuss the strengthening
of nuclear security, and has achieved great
accomplishments in strengthening nuclear
security through the four summits.

NucLAR |/
szcumﬂﬁ&
SUMMIT —

1 'y

Haag, Netherland 2014 Washington DC, US 2016

Seoul, ROK 2012

FNCA..

2. International Framework for Nuclear Security
(1) International Convention and Treaties, UNSCR

CPPNM : Convention on the Physical Protection of Nuclear Material,
into force in 1987

International Convention for the Suppression of Terrorist

Bombings : into force in 2001

ICSANT :International Convention for the Suppression of Acts of
Nuclear Terrorism, into force in 2007

A-CPPNM : Amended - Convention on the Physical Protection of
Nuclear Material (into force in 2016)

UNSCR (United Nations Security Council Resolution)
=1373 (2001):Threats to international peace and security of acts of terrorism
=-1540 (2004): Non-proliferation of weapons of mass destruction

5

FNCA .
2. International Framework for Nuclear Security
(2) Various international initiatives

Nuclear Security Summit(2010, 2012, 2014, 2016
= NSCG (Nuclear Security Contact Group) at IAEA GC)

PSI (Proliferation Security Initiative) since 2003

GP (Global Partnership against the spread of weapons and materials of
mass destruction) since 2002

GICNT (Global Initiative to Combat Nuclear Terrorism) since 2006
WINS (World Institute for Nuclear Security) since 2008

Nuclear Security Index of NTI (Nuclear Threat
Initiative) ,issued every two years since 2012 6

FNCA .

International Framework for Nuclear Security
(3) IAEA Code of conduct, recommendations, guidelines

Security Fund tals:
Essen ements
Applicatitals: what
Implementing Gu
Applicatiopt of Recommenda 3
Technical guidance, reference manuals,
training material 7

IAEA Code of Conduct on the Safety
and Security of Radioactive Sources (2004)

IAEA Nuclear Security Series

*Recommendations on the Physical Protection of
Nuclear Material and Nuclear Facilities
INFCIRC/225/Rev.5

+*Recommendations on Security of Other
Radioactive Materials and Associated Facilities

+*Recommendations on the Security of

Radioactive Materials out of Regulator Control
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International Cooperation on Nuclear Security

The responsibility for establishing, implementing and
maintaining a national nuclear security regime rests on
entirely the state. However, the effectiveness of national
nuclear security regime also depends on the effectiveness of
that in other states.

O International transportation of nuclear material

O Cross-border threats: smuggling, piracy, criminal organizations,
international terrorist organizations, etc.

0 Diffusion of radioactive material crosses national borders

¥

International cooperation is essential

A State’s Nuclear Security Regime

Categories:

+ National Nuclear Security Strategy

+ Threat Assessment

+ Regulatory Authority (nuclear, RI, transport)

+ License Holders (subject to the regulation)

+ Nuclear security incident response (Site)

+ MORC (security of materials out of regulatory
control): first responder, crime scene
management, technical support

+ Nuclear security culture

+ Capacity Building (training)

+ International Cooperation

FNCA .

FNCA .
Summary (1)

ODue to the collapse of the Soviet Union, the terrorist
attacks on the United States, the act of nuclear terrorism
has become a reality.

Olnternational efforts to combat nuclear terrorism have
been promoted, including by promoting the commitment
of each country at the Nuclear Security Summit.

OPeaceful uses of nuclear technologies tend to expand
while nuclear proliferation and terrorism are becoming
more serious, and ensuring nuclear security is a high-
priority of international issues.

Summary (2)

OThe nuclear security regime is formed by
multi-layered and complex efforts with
international commitments, principles
and standards, multilateral initiatives, and
the corresponding domestic nuclear
security regime and nuclear security
culture.

OFNCA's Nuclear Security and Safeguards
Project (NSSP) is working for
strengthening nuclear nonproliferation
and nuclear security.

11

Thank you for your attention.

179




TRNSELE T SR B4 55 [E BR AL iR (PR AZHR) | RREEB RS &

SR4FEIH BT

N EIEN R R 2R S
T 105-0004 HAUHS ¥& X B #5-18-7
TS © 03-5470-1983




	表紙
	はじめに
	はじめに
	目次
	令和3年度アジア原子力協力フォーラム（FNCA）プロジェクト
	運営グループ名簿

	中扉
	第1章
	第1章 国際的枠組み（FNCA活動）の概要
	1.1 FNCA及び事業内容
	1.2 各プロジェクト概要
	1.2.1 放射線利用開発分野（産業利用･環境利用）
	1.2.2 放射線利用開発分野（健康利用）
	1.2.3 研究炉利用開発分野
	1.2.4 原子力安全強化分野
	1.2.5 原子力基盤強化分野

	1.3 プロジェクト評価
	1.4 令和3年度におけるFNCA活動一覧


	中扉
	第2章
	第2章 国際会合の開催、情報収集
	2.1 放射線利用開発分野（産業利用･環境利用）
	2.1.1 放射線育種プロジェクト
	2.1.2 放射線加工･高分子改質プロジェクト
	2.1.3 気候変動科学プロジェクト

	2.2 放射線利用開発分野（健康利用）
	2.2.1 放射線治療プロジェクト

	2.3 研究炉利用開発分野
	2.3.1 研究炉利用プロジェクト

	2.4 原子力安全強化分野
	2.4.1 放射線安全･廃棄物管理プロジェクト

	2.5 原子力基盤強化分野
	2.5.1 核セキュリティ･保障措置プロジェクト



	中扉
	第3章
	第3章 情報の普及及び情報収集
	3.1 ニュースレターの発行
	3.2 ウェブサイトの運営
	3.3 過去の招へい者のデータベース


	中扉
	添付資料
	1． FNCA現行7プロジェクト活動経緯
	2. 国際会合関連資料
	2.1 放射線育種（MB）プロジェクト国際会合
	2.1.1 MB議事録
	2.1.2 MB 参加者リスト
	2.1.3 MB プログラム

	2.2 放射線加工･高分子改質（RPPM）プロジェクト国際会合
	2.2.1 RPPM議事録
	2.2.2 RPPM参加者リスト
	2.2.3 RPPMプログラム

	2.3 気候変動科学（CCS）プロジェクト国際会合
	2.3.1 CCS議事録
	2.3.2 CCS参加者リスト
	2.3.3 CCSプログラム

	2.4 放射線治療（RO）プロジェクト国際会合
	2.4.1 RO議事録
	2.4.2 RO参加者リスト
	2.4.3 ROプログラム

	2.5 研究炉利用（RRU）プロジェクト国際会合
	2.5.1 RRU議事録
	2.5.2 RRU参加者リスト
	2.5.3 RRUプログラム

	2.6 放射線安全･廃棄物管理（RS&RWM）プロジェクト国際会合
	2.6.1 RS&RWM議事録
	2.6.2 RS&RWM参加者リスト
	2.6.3 RS&RWMプログラム

	2.7 核セキュリティ･保障措置（NSS）プロジェクト国際会合
	2.7.1 NSS議事録
	2.7.2 NSS参加者リスト
	2.7.3 NSSプログラム


	3. ニュースレター送付先一覧
	3.1 国内送付先
	3.1.1 FNCA関係者
	3.1.2 講師育成事業講師
	3.1.3 原子力人材育成ネットワーク運営委員会
	3.1.4 原子力海外人材育成分科会
	3.1.5 研究者育成事業運営委員
	3.1.6 駐日外国公館
	3.1.7 政府関係
	3.1.8 地方自治体等
	3.1.9 組織・企業･大学等
	3.1.10 報道機関

	3.2 海外送付先
	3.2.1 FNCAコーディネーター
	3.2.2 在外大使館
	3.2.3 海外関連組織


	4. 公開セミナー発表資料
	4.1 放射線育種プロジェクト
	4.2 放射線加工・高分子改質プロジェクト
	4.3 気候変動科学プロジェクト
	4.4 放射線治療プロジェクト
	4.5 研究炉利用プロジェクト
	4.6 放射線安全･廃棄物管理プロジェクト
	4.7核セキュリティ･保障措置プロジェクト


	裏表紙



