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F511 Ba/m’ (AIE9) - BEFSEIMNFTHIER200 Ba/m’ -

Radon levels in Australian Homes

Ara
. = 10 000 dwellings randomly selected
1 n 1990
1% - Awverage for Australian homes was
14% 11 Bg/m?
Elz% - Estimate 2 in 10 000 hames cou Id
have levels above 100 Bg/m?

Bam
i 5 10 1 2 * tﬂsr‘;'n: - = 2 ® =
&9 ~ BN EENEEE
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HATRONIEESEE N " WONSRTEETE, » ZetERE T —H
RAIERES > H AR MR A MR =R EUR > ATS [REAYHT SR AI(E
N - BN - A B RETE I Al R & BB E S SRR A &
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P fENt - FIRAEREEDHIRERS ([B10) -~ SHERSRRE e &Y LIE
SRTRIA SRS - RRIVEL TIESRTRI A USRS Ry A
DU ARPRFEERR BN S AR SR R - SRR RS/ PHYE
ah > A REHM (S AURURE [ A (R o PRI M a% T BIAY BHSE B 2R R
FRERBURFER P IR A (R R (e dEat BIHY & 1F - BluAEm R R & FLS

71 PAR LS BT i TR R 6R AR R R A SR B SR A\ BT EL A A 2 A )
HHETE -

Radon Monitoring Services

LN

Radon digital meter Radon plaque monitor for
hire direct to the homes and workplaces,
public, for 7 day from 3 to 12 months
measurement monitoring
measurement. pmonitoring-

[&10 ~ FHHE S RS
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THRERST > SRR RIS AR T E e - M AR
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EENSTARBIVE - FIA > fEBENHET > ISR
SUEZB111 Ba/m’ (0.14 WLM/y;working level month per year) -
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Average radon exposures in homes and in uranium mines.

Environment Average radon Annual radon exposure (WLM),
level (Bq/mg) effective dose (mSv)

Residential homes 77 0.34 WLM, 4.1 mSv

Underground workers in 111 0.14 WLM, 1.7 mSv

uranium mines

(11 ~ A A (52 B Y S UE R ERRL

BRBIARE - ALARBNIE re Y gl T ARV Re o fries o - fE iR L
F FET iR R I 2 B A B AR (L (EEEsehR TAVAHSEEE (BRR/100
WMD) fifiEtEE7ABIR TS H&5E % » INEIS SRRt A - SURIREE
1745 3 R SE AT e 1T A B = S A & B - (HEERUERIAERE T A
[FEHETCRISVEE ATRE A BINE B IR © JABISUER PHEER R R
83 Bq/m’ » MitEFEHE LR FHISFEIRE H551 Ba/m’ » RIEHAYTIFEET
Fy56)5% ° £S04 » AEIFREAVREHIREER2] VLM e EETHIR
TRERCE R 139 WM o AHRS SR GE FERUABI R (= AL T Ay RARHR R
B W BB L R SR B BT St R 208 - S AE— DRy
MIEHER > fEaPAEHE T P SRS [RERIRER: - F5EE LHETHIR

RIREE AR -

SHBRBEER AT 1940 AAR I - BEEIFRIAVHEAE - PRIRHVIREEE (LAY
RER - 119501 B - BRAAE I (raHE it - 0 LORIRIE » 51 A58
AENGT 1960F BRI FTIE THRTTHE - 19934 » ICRP No.65%
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RIEEE o ERIGERIEL - SRPRERE AR DS  REURI A HAHY
e R b Y Bl

By TOReEERIE T > ICRPFE20104EAY SCRRECUNSCEAR BT 1F 201 94F
HIRHTE - AR R AR TG E A8 - 15 H R ECR IR EE BT 56

A IEAER - RIBEOTRIRER THYRI TR S > ICRPEEA 4
VB IR S ERAEAY > P AR (e % e e L i 25 A SR A (A B (ICRP
No.137%k:,2017) > SFEHICRP No. 1158 & HATETAv4 AR A2
19934FHYICRP No. 65%z 5 Frfdiat EpR Wi -

AT > REARA SR T bt 7e Ca8hats - EERT TR
FEAK BRI T A1 28 208 TAVEdE - ETEBEH IR S5
Y T BRI - DOOSYRET RE Y AL -

(2) SRHEEAE

ICRPEAT T AR ARG E TR TE RIS RS » DL ER ST
(I & (%8 - ICRP No. 1268 E5#EUE L f300 Ba/m' @ {ER KRS8 T
TESGFTMIR RE TN H A « FERZEIEI T » o] UE R 22 RORE
HIE TS AR MYERAEIE - 280 > B SRR RIcEREE (f140
TERRLLIF ) B - TR L GETRIE ST EREEASE/KE
5 FEEA TAESRT (Bl zs ) PggaryEPRE S o ICRP No. 137#z

9



2a)}

R LR BITR L EIE N T BIEHER3 mSv/ml « h e m’(
{EWLMET10 mSv) » {LEfd FPE#R 70.4 (EECE516.8 nSv/Bq * hm ) -
#k%6.7 nS/Bq + h+ m” o [EHZHIEAE - T AGFEFER300 Ba/m'
HERRST IR Fo4 mSv o By 7HE{TEEES » RIHEIRVAEA N TS - HE
HIRESIA & o 14 mSv o (OSICEIR R 7 S st 4livaTAt - AT DA ICRP
No. 1375k iy 7 ARG R Eas B HIRE

(EREFY NI SRR 22 b FEFTHYBrian Bjorndal #Curtis
Caldwel LA A I AL M 3 Arabii VSR - sFETE AR - f1ZXR
AshBERE SRANE SR I ZE A 2 22 A8 (INSC) BE - Rt =
KRR 2 TR BHE A o BHIENEE - DIAEMEN SRR IR 2R
FIREFaAVIES TEEESR - A o FIEET (AIE12) WiFeaTERAEF A
HFIHY a gt les - ACHER AR a BEE » 77HRn- 222H1Rn - 220695
ST EEEY) - DU SR o #47E

* The Personal Alpha Dosimeter is designed
to measure:

— Radon Progeny
+ 218Po (RaA)
» 214Po (RaC’)

— Thoron Progeny
* 212Po (ThC’)

— Alpha emitting Long-Lived Radioactive Dust
(LLRD)

[B12 ~ S+ a KA E AR &S

FESSEERIFEE S T > AN A TR shiie - M E#EHS50,0004

pRiIE A ([E13) - STREER T AREERE - A2 8 E RN R
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4: RnP: 5 mSv/WLM
35
3
2.5
Average Dose (mSv) 2
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SUUHHHLTTTT
0
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Em RnP = LLRD 90th Percentile

[E13 ~ HIEK1999-2019H Bl &8

(=) BT
TR TR RS 3 B NIRREhR AR - 855 HER/K B R B
Rt e e - (B2 - ST ARNEIERE o BPEBEH R PR
REZ B GREE S BRSNS B EIR G HERCFAIES Sv - [#

Ry ORIEO. 5 Gy » WAHMERCE T4 A SR Y150 mSvELEF-F

920 mSvAYRCE TIE N BRVEIEIRIE - MiELEERavEE A HEERER
HyERE > I HEA @A ReE MR B FIR(E - E3RAVARI BRI A
BRI TR 8IS - THEEREHENRZEA - GEF2HSEE 6 IRIBHY
KGR R E HESTR E A S ERUE (AE14) - BIRERZEANE

H P TEH R = o
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Astronaut cohorts

Chylack et al 2009:
* 171 astronauts vs 247 controls
* Lens imaging
* Half of exposed group received > 10 mSv
* HR = 2.23 for high dose group (> 10 mSv) vs low dose group
(< 10 mSv) b

~25% i 1 10000 dee

Fraction of Astronauts

Career Space Lens Dose (mSv}

[E14 ~ Kz NEREEFTE 2R AT IRFE R &

TR SRIGE P B 2K S R BHIHEE N ZRZ AR A - B - BHE R
T AR /KA BRI - FI Ry ISR Fe PRa /K e T R 4R AD
(2 iEN T RIEE R RN R 8 - Bk > (E2ETECTIRR 2 1% » f12(A
58 YT S B BT BT S E R B © IS RHTZERES A AE224F (1994-2015
) W B 16008 E R T U 7B ER R RRCE: - ST CT
FIH AR R e SRR - FERE A - BEECT s L
AR A NG RBCT R X EF IEHBIRYEE (40iE14) - ERCT
R S R IR EE A~ G I R R -

Multivariable model

o 137 M Full dataset [ 5-yearlag [ 10-year lag
® 1.2 . .
-U . * * *
5 1.17 i e P
g * * *
i - 1.0' - - = e == - L] - - - -*--
§ 0.91
S
© 08'
(&)

0.7

1 2 3 4 5 6 7 8 9 10
CT scans

BI1S - CTIRHEZRE v.s. ERREEER
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RECE SR - B2 ITEAYR NI B E I N B BHEREI T EEH S
R EM T ARSI BR FHE R H B E RINA R 8 (AR BRIy

Felrasfz -
44% -

. cT . Conven tional | Angiography . Interventional

UK collective dose from diagnostic x-ray
procedures (PHE)
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PR (JOMEL7) - R AR AR B R VB E b - 2 S i
AR BLFE A BRCTJR b H T 45 Y L Rbc o TR BN BB B e )~ LT 3%
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20165 HIRZ ICRP No. 13282 » BIOHIRATA B YA SBEI & F-F
PEREEAEL-2 mSv » HrpPHEE ~ {8 SO R = A #£6-7 mSv > (R
N NAVFERIERE - SrAAE R Z 0% 5 FEICRP No. 60 &
RIAEF A2 A B ZE A N B TReATTE SN W BR BRI E R 28 (occupational
exposure) » —RRIRFRIEFIEREEEE (public exposure) - A
ICRP No.75#r&tr » #E—RIRITIHRE S YRR - ERISR B AR
IRFE > 1BAEF2007TEEATAYICRP No. 1038725t - (RES 4y FulismEs » &
HrEEAAYICRP No. 132%res - AIERIKEG A BIRER R EAYRIE » $REY
SYeRAERITEHE o FAMTA AR ICRP No. 10382528 A VR IR FE 552G

AL
@ RN BRYTE AT RIREE A TR -

15



K1~ AFETRITHR A S HE TCRPERFE I A K B HER

IREELAR

Catedo HEIRE ARBE ERIEE
IREE SIS gory occupational public medical
gitua?ion exposure exposure exposure
22 4 é;e \[7a
AR AIRIRE 2T
d limit d limi (diagnostic
EHEIRE (dose limit) (dose limit) reference level)
lanned exposure N - 7| £ 44 55
P P IF PO BB K% P e
(dose constraint) (dose constraint) .
constraint)
Z2IRE o
£4 N é;é N
emergency SEKF SEKF NA
exposure (reference level) (reference level)
SEIKF
o | e |
existing exposure | @ Aircraft crew flyers

® Frequent flyers

aAmA

bEREEE B2TEBEE

ICRP 132851 T BATT °

1. FHFES (BEREIIMERIAIXGER - SRS NEEN ) frid
FRAVIREEIEER - BN AR Ea Y —1E -

2. TRATAIEHERIESE/KY (reference level) » J/55-10 mSv
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Annual effective dose (mSv)

b

(=1

un

-

L

ICRP Publication 132

Belgrum Czech  Denmark  Finland France  Germanmy Lithnania  Slovemia  Sweden The United
(2008)  Republic (2006} (2008) (2008) (2005) (2005) (2005) (2008) Nﬁ;;ﬂﬁ Kingdom
B Average annual dese B Maximum annual dose

Fig. 2.6. Average and maximum annual effective dose for aircrafl crew in European
countries (Andresz and Crotail, 2015).
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ICRP 132tk = IR B S RSRREG S - JEEITHEIERYE 3

2P (self-assessment individual doses)
FRATHER o A1 > BIFRNEREA > BB M ENEE > BUSIERER
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R E T EatatApp » 25 BREIRGTEIERHEIEZ0 - BlIAIEEE &
EF% F 2 EPCARD.Net (the European Program Package for the
Calculation of Aviation Route Doses) ~ JABIEENISIEVERTPN
AT H AR (5 FI A PARMA / EXPACS B S5 B B FIO T 2 48 2 R YCART - 6
L BB R o BIRERIEZ KNI E 2 S/ VEE - DI
EFENEREAR © NBIYEMEERTAE - HE PRI A E AR
B EENIRE - 982 A -

PRI ~ BoA RAGEA ~ nJiE=(AVE T M E5T (D-shuttle
dosimeter) - {AEAETHEITH ~ TREBIRNTA BRIFTEE AL EY)
& BH R BRI -

(a) In a hand luggage (b) On the chest (c) In the cargo area

20 ~ YASUDA Bk < B F E e H i &
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252 ~ YASUDAZCHE R s B S IEVER TR F H O TR A B 2
Route dose data for the program

Table. Effective doses (mSv) calculated for selected long-haul
flights [ICRP, 2016].

Kuala

Tokyo Lumpur London | Moscow |New York| Sydney
Tokyo 0.012 0.08 0.014 0.095 0.07
s 0.012 0.072 0.019 0.124 0.042
Lumpur ' ) ) ) |
London 0.08 0.072 0.058 0.004 0.075
Moscow 0.014 0.019 0.058 0.064 0.039
New York 0.095 0.124 0.004 0.064 0.058
Sydney 0.07 0.042 0.075 0.039 0.058

* These were calculated by using the French software SIEVERT. for March 2016 with the
weighing factors in the 1990 ICRP Recommendations.

(F1) FRATAIEEFEEEZHIweb API

TRATE ~ 4N BTSSR TR A 40 T DR Sls s
N ARFAPIERE R A RE ML IV B > SO A AT & 0 H2 R R
BB SRR R o ICRP No. 13233242tk T A RAN 2= RN BH &5
A SRR AR R A2 U\ B R S
M > BATERE EA & ERR SR B AR » ] ARG BRI
(RS » fFI40CART-7 ~ NATRAS ~ PANDOCA ~ PCAIRE ~ AVIDOS K2

PARMA/EXPACS%:% -

Hrf > PARMMEZUR—ESE AL - ] DIESSERTH I ~ &EE R
SRR L B ERP T B BT o7 T IEETADET
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H TR 4R E - B A BHIRAYRE =Ch% AT (58 & 08 NELEEA] - PARMA
FERIER FWeb Application Programming Interfaces (APIs) @ #{A]%&H
EAHGES IR « 204 > BMNAmentum Aerospaceffad I &R

PARVMARAL BB Web API > BliCosmic Ray API » EFIFICRP No.116%
& YR A E R EERGECIGTEAYNEE - W H A AEmeT
AR TR B TERES - HRIC S RS FIATZZ 48 Z CART -7 code¥

BB TRE SR 52 I -

ICRP No. 1328 o s 25 B B 5~ B S 4R AU AH A ST R 45— ek
Ao DU S B R BAE B A B (5 N S TR Ay - IR R B R At
PRt EAEZ > B HATHVETERER - SRR AT AT M > SANSTOL
BERHCREHSHGH % TIF = S ER % 7 — (M5 H B WebE
o A AHCosmic Ray APIGHEFREAINIERA HEIRV A& - i
AT A ~ BEH A BRI T & RE SRS RA (S B 22 IR AT HA A A e R R
B T EYENE Fshttps://icaro.world © ([E21)

Taiwan Taoyuan International Airport, Taipei, Taiwan 5"6

Sydney Kingsford Smith International Airport, Sydney, Australia

2019/11/11

SUBMIT

21 ~ LU ICARO ®HETRZILEZHAVARHEE (72) MEEZfRE ()
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DIARHETRE AB > (EZItHE BRSNS - B
SEFIEETREER 13,1 uSv > FZ 48 H Ryt o (o = R I 2 AV B
SRR > TR B ER IO TR BN E & RIS - 40RT B RS - A
HRAER HHETNOR0. THRIEDOL K EIZ T I3 UREE (A6E22)

E 0.7 Chest X- %
Rays
* 131 Bananas *

1.31% of the annual radiation limit for members of the public

13.1 uSv

22 ~ ICARO 4 EHHYETE4E

7)) BNAVEERBIES T &R E (Australian National Radiation

Dose Register, ANRDR)

W R g 2 AR NE - ST EE SR L E Rt B
it DENITFEAR ZEHEE - 155 BREA Y E B A TR
P - FrAEs g 2 R s TE ASRIEH: - EXKELEREFEHAL
[EIESETIEZ HEE0FZA - HEERFIRGR - BIF RS
FTREME] > SR BUT 2 BRI TR € — R R R 2B T IE A\ SISOy
PRiF > AR — TR -
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BIFEIRTREAEE (TAEA) RS BRI ECHABRIEERE
IRkl Orir s TIF N BAVERCEIR BRI E B - BRAT iR EET
B E RIS - IR BARCEIE SR A B Z RS g R ac s - HETEER Y
T SEHME A SAVIRERIE - FR T ARUEfRE e LEAR

(REEEEAN) ZHE - SHEGR - BIL A\ BRIE SR E A ZR 23
AR

ZERFLEAR ZBEH B RLCH © irsEE L TIEAR 2 -

2. ieftREs TIE N BFESACE: - fERITIEEE] - sdeitE X256
=

3. FIFHGRSCA BB RER - ReEs TIF ABRVERM: -

4. 'EHIMRE AR EERE R TEABZ ZREE - BREETFEA
BZHEERE -

5. ETIHE ATR EEDN > WA RRESE A S R U A R IR A I
HIIETE » ARG S FE R B -

6. FHEMEHHES TIF A BREER 24T AR SRS

T 2 I BT T -
7. B ANEBIERFEWR () BEkiduoi > sefl R AR Ay

BOME 201155 - ARPANSAtY B4R H CHYEI R B a0 &R E
(Australian National Radiation Dose Register, ANRDR) > #E#J &%t
i phngEhE T - (2ot 2 R BB EE ~ T3 ~ BPG ~ OKZE ~ WESE R
Hr » ARPANSARERIE &N A ZHE EnsEFESE - HER
THYREEN LEE RS R T REESN  thE a8t~ £H -
MR ~ KB TERSE - R R EANER - R E VAR &Privacy
Act 1988 (Cwlth)HIMHREAHIE -
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BEAh - IR B THERTIE - REHNE FWESEZFEESE » 52k
E BRI BN E J7ARPANSASZ(:HYThe Personal Radiation
Monitoring Service (PRMS)  {/yAIHUSHIEFE L&  EAHEHY > 40
RiBENET SAE#HFRES - SRS 5N R IEARPANSA » (SfiA1E
FELEHN - Tt - EEH AN EE R R R ERAY RS -
{EmE23 7% - EATANRDR A A LIS E VAR » S5 EMEER T/EA
BHy—/INE Sy - B RN IEAE B A el e B R AL S R E
i AT DL PG A B T E A BRIk -

|| Estimated to be
@ more than

More than 80 ooo
44 0 0 0 radiation workers

27

dose history
requests received by
ARPANSA last year

individual dose in Australia today - The average dose of Highest dose
records in the only a small portion workers last year was of workers had a recorded in 2018 was

ANRDR going back are being captured dose of <lmSv
30years in the ANRDR 0.77 mSv last year 6-91 mSv

23 ~ ICRP 2019 g% ANRDR Ay =
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ANRDR A EFEI&E408% Online form EHESFERAIR -

Online form

Please complete the online form below to request your personal dose history report.
I am requesting a dose history report for: *
Myself

-
Someone else

Person’ s name: *

Other names known by:

Gender: *

Male

Female

X (indeterminate)

Date of birth: 4

Phone: 4

Email where report is to be sent: *

Employment history (most recent first). You can list up to three employers.

Employer 1

Employer name: *

25



Employer address: *

0 of

Employee/payroll no (if known):

Start date (approx.): *

Please provide an employment end date. If this employer is current, please enter

"current employer' below.

End date (approx.): *

Do you have another employer to list? *

o
Yes

-
No

Declaration:

I declare that the information I have provided is correct to the best of my
knowledge on the date this form 18 lodged. I understand that providing false or
misleading information i1s an offence. *

-
[ agree

Submit

26



RS RRE LR RS TIE N RBEIEER » ERRH e
B ZHEE > BOSEREZ R GIXAENTITRT - (K88 T IFEEEANTE
L BT IRE TR I . T REEN TEABRIEERE
I FH BRI S B TR B P e AR (1) R > B Rz SR B P e

(1) FHZREMNEGER - BB TR EEN TEA RN E
FER > RIKEEEHTE TIFE R Ee—H -

BRI ERTERRE () BARAVIEIE > e T IIUBEON O E EFE
A G LEEREARRE - SR E R R A i IR S s S B A AR
TIEANBRIEER - SFEIVESEA " 2EEN TFEABREERET
T, o BAEEE > HRNDZAMBABEHE CRVBIERE L > &
TEAIRIA A LU HERY T 1A ©

(£) ENNEFZERIR ST

TEBUN 2T T - BREAIRENZE S5/ BREikT:
LB EETH - # R 2B gEkt: - HIESERER
Bt R EES - a2 K W SRR R A2 5h
# o DIRTHR B A SRR E o NN K RE L 2 E

(ARPANSA ) B2 % B B bt P Bl 22725 /KPR %5 (National
Diagnostic Reference Levels, NDRLS) - B BEBAN AR ENKEZ
ffii (computed tomography, CT) ~ T8 (SIETEEFHE -
PET) DARsofgEszyr AMEFfr (image-guided interventional

procedures, IGIP) " HiT=CAVEES I E5EE - B UEITEMNAYEIS
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225K (NDRL) » H IS ANDRL &S F B At B 22 / St s A
™ REAE -

7 B R e FRIC TR A S S Y 3 PR 2SRt CThe A YR PR A
MR EREZ » TFERHERBRF IR - SR EEEZ 2R
SRR B e\ TRV S B RIS - T et S 25 B Py B T AR
#i o ERTEMNC S8R Rk A ~ 3T B R R 5ICTRR A » HISTNDRL
WArEEEE (iterative reconstruction, IR) AYES{GEEAHH T
(AR GREN - EA BB AE TR AR E - S024E
FAHFEIRVERSATE T - RS i GavsiREttimie s GanE ) £l
o BURCTHIEIERE (does index) REHUZRE NEHE - REREN S
K T20%-30% ©

NDRLSA B T i R A B S R PR S I B HREask » M2y 7 TIF
AR R 225K RS ERNR 2 e A IR EE M E AT HAY -
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CTDlyg| (MGy) DLP (mGy.cm)

Scan region Description (e.g. indication)
25th | 50th = DRL @ 25th = 50th = DRL
Non-contrast brain
Head 36 43 52 640 770 880
(trauma/headache)
Cervical spine Non-contrast (trauma) 13 17 23 270 350 470
Soft-tissue neck Post contrast (oncology) 9.5 12 17 290 350 450
Chest Post contrast (oncology) 6.0 7.7 10 230 300 390
Abdomen-pelvis Post contrast (oncology) 7.7 9.8 13 380 480 600
Kidney-ureter- Non-contrast (suspected renal
13 - - 600
bladder colic)
Chest-abdomen-
Post contrast (oncology) 7.0 8.7 11 580 | 740 | 940

pelvis

Non-contrast (degenerative

Lumbar spine 16 20 26 430 540 670

pain)
24 ~ BN A RIS B IS TS (multi-detector CT, MDCT) Fk Af@#
(>155%) SFHELESE > &4 25"~ 25" & 75" (EINDRL) -

UV RREERE
[ RS B A (R E

W {ERRANSTO » ARIRRIE (LRI EEAYDon HigsonfR 24 (EEE - &5
S R FRREREY HAR R TR AL B S — AR RS S - $
HAHIYEE S - EITRIS st R MHett T AR EEEFEEITR
SRS - TR R &R ERE - B 0 KF500 mSvEVEIE EE
g5 R ERE RS » B2/ NFY100 mSvA &5 LT HHEEAY
ber > {EIE RTREIN R U A/ N R A Sa TSR © 28T > 180 - (RFIE ]
P BB ER SR - HMACRAVEDR - TCE S B E B LR N SFRE B ey
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BAELI > 1E/VER100 mSvAVBREE R B MEIHERV RS © I RAIRTE
Fr2/0100 mSv/yHIERFE ¥ S Ae{E IS AHBEE - IR AT E -

SRR (558 1 BRI T2 7 RS e o i B Ty 2AC Y o e P A (R =
o fRIE T GRVEERRIRE (INT) ) Bk > BT RRIRER /K - A=ErY
 BRIESE > RESEAERTERA > S5 TR EAVREL > B
BN BRI e TSRS L A VUEE AR E TR E R E

1. AAlREETNTAY ARG SR ERET IR B A 2 MY R AR E2RE IR & 7
2. RyfPTEEE O iSRG E AR ©
3. FERR A GiEplHEIE E e TS B RHEES 538 TR 2 AR

557

4. EBEER T RIS AR TR DINTERIAY (] 2

1. ETHEEYRE N EH

FEARBUR M BE Y E B > LA VU A E AR - RIS E B
fir > FEEYIELS » BEEYRBELSENEE AR - BREA > &k
SRR 2 T ERVBURE AT TR (EBRE Y R & A s S SRR
FYEZEDERE - BEGm I AN e LR EGRIE R - CHAIEE T R
Ve —sAEBIRIETEY) - R E R B IR ARG
S TSI E — (T80 " Google Ky o FRAPIF 28 I Bh4T -
FEtEE AR Bt TR R R T R Y B E(E R

ZRE R G RVAIETE L - T AR A B SRR S o R
BRI ERF BIE S - WD ¢ & R B = U M BRI 5 A4
g BRI TR BIRSEEE - W B A R - ) BRI
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% ~ IRERF G I E AR - AREERN IR
HRIE 2

FRTLA > T 5 = RERIEAE]Tel lus Holdings By 1 HECR4EE N EAIER
R > IERORBE S — A PR AR R N D S8 A i B ST - AT LA
TRt RN UK X SREE R RS - A S DU 3 Z A A e &
AGHUSLER - WHECR A B e e B BRI T B EEY) -

SANDY RIDGE — WHAT IS A GEOLOGICAL REPOSITORY? &= TELLUS

ENVIRONMENTALLY. SOUND MANAGEMENT

Multiple Cells for
Permanent Isolation

ACTIVE CONTROLS Man-made Barriers

*  Waste Form *  Void Buffers
+  Multi-layer Protection * SealingSystem

PASSIVE CONTROLS Natural Barriers

Extensive Flat Thick Clay Bed
Adsorption and Absorption
Impermeable Silcrete & Laterite Layer
Lack of Surface Water

LAYOUT & CIRCULAR ECONOMY PARK

logy toolbox for p
to recover valuable materials

& 25 ~ BRI B RS
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2 ~ 2355788 (ANSTO)

IEZGENESAN ICRP BHET & - 5 8 BN a4 B 2 = ae TR o5 SOE eI 2R Es
DAPE R =2 Aot 95 BB EAX B EEY) » B ZE 231 MAZ T R B R (i 4H 4%
(Australian Nuclear Science and Technology Organisation, ANSTO)HY
ANSTO Nuclear Medicine (Ff#E ANM) A% E&EU&E L, - HARG AR BT AL B 8L

SELRITE T Z R - DUE RIREREN B 2 255 -

ANSTO /2 EMNAVRZRE T 0 - R TAE PR HEEURT - 36 - Bl 5t
[ BT A% e AH R Y S SRSl S i - HEE At & OPAL A% 1K s »
BT L ~ 3 GeV SUBMERUINERES ~ BF5E R e i es K IR 25t
FeruL SR s FREIELEONGY 2005 5 E TR E AT SRR - HEIRE (3R
FoRHEES ) ZEE T g A B8 ANSTO % E iR I%E#24Y (Service Agreement)
& - RIS T3 585 — I & T = Sliscr 4 — STKA > IENEATFY 2015 4
6 H 12 HESEEEE - IEABHRTFEEER - AIGEL R R Z 52 [F)20 485
LEE ANSTO B/ N FE U SR HRE R RA S LB 2 PRS2 551TE - RrltbR
i o

— ~ Mo-99 Manufacturing Facility

SBUNAL S B 2P ERAVE Mt A - W15 & B (A2 e A B S A
BN » BN EEEIRZIFRITIEEEA - FTLUBNEIF E C — EA#EX
BaECERVELE - MEZNSAZER  (HA — BT T EES (High Flux
Australian Reactor, HIFAR) - HHEZEMI#RFyA e Bt P A 28 AR M4 E]
I Z ~ PERETEY EAEEL - EEMNRE ~ BEAF & TS
T~ AE R BT EY 1 AR IR DA SRR 5 b s - By ANSTO #9%
Lkl — - AHEE 2007 FHE APRIEFSES » AU 2 A2 AR A e g /K S fE
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%% (OpenPool Australian Lightwater reactor, OPAL)([& 26) » OPAL F—E
i 20 SRR 2 B RIAR N B » (E IR sk - EEAL T B R aE
Vi aE ~ RIERAST R T2ESEESE - OPAL 2 2006 4F 8 H Fafast A& - i 2007
F 4 HIEZCHUR HIFAR - B3R B0 e —— B A P eI BT A T SR -

26 ~ ICRP 2019 &% ANRDR HY /5 =

OPAL JEES& AT ALFE R 74 40 22 EAY ANSTO [N » 24F By T IR B Bl gEss
1 ki ORZE & e DU e a% B SO T B R AR R 750K MRERONTT 28 Ry = Bk
Bede 1 EHE o HUBUMNEURAE 2012 SEF2H ANSTO Nuclear Medicine Project

(F5%8 ANM project ) - 7 Mo-99 Manufacturing Facility DAK. ANSTO

Synroc waste treatment plant (FH{&aREH) R EERNE - HEEESRSRA
FERE 3 &% » DU i@ BUME A 55 B AFEZ Te-99m LB 2B FE0K - [FiS
e Ryt s & i KAV EE F Mo-99 [Efir RAVHLIESE - 4Yrl{feg 2EREH LI 7y
Z—HJMo-99 Tk & -

ANSTO BLEHYRT A S8R & (B REUE(FEM# (Good Manufacturing
Practice, GMP) ZHEEZBUE » WM EL S an'E (rad R BUEHREF? - B T 4ERE
Mo-99 4b » ANSTO th 4= FE HAEIfizZ » %0 1-131 ~ In-111 ~ Cr-51 ~ Ga-67 ~ Sm-

153 % -
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=3 ANMEFEEEE

ANM Project timeline

2012 | BBV EHE ANM project B 168.8 HEETT ©

HUEF ARPANSA #238 HYRREHEST FT AR - 3l HAEFS IO ERETES (&

H% & Department of Sustainability, Environment, Water,

2013
Population and Communities) DA/ TEZE® (Public
Works Committee) ZEH] ©
® [{15 Mo-99 Manufacturing facility DA ANSTO Synroc
3 HE o
2014 waste treatment plant HYfZB]EHE

® HilEdt Watpac Limited FEEE/\E]%E] Mo-99 Manufacturing
Facility st MEIESEY  WHREN T

2017 | 20174E&EMo-99 Manufacturing Facility5gT. °

® JIEF52R Cold commissioning LA Hot commissioning °

® GH#A%E#E ANSTO Synroc waste treatment facility e

® 2018 4F 8 J§ ARPANSA #%%% Mo-99 Manufacturing Facility
R A -

2018

2019 F4) Mo-99 Manufacturing Facility BAZE/INEESE » 4-
2019 | 5 AR EMNEIA LB S FE K > I E 2019 N AERE
AMNHHC -

st

#5-99m (Tc-99m) E#5-99 (Tc-99) HYFEVESREER » - H08H-235 HEITZ
33U% - EEANIZ P HED) TR 6MEiH-99 (Mo-99) -~ $H-99 & HIETE
$5-99m - $5-99m ~FEEHI Ry 6 /NKF > BT 140 TEET R (KeV) HIINES
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SRIVEFIE - B

computed

E BT FEH T ERSE g (Single-photon emission
tomography, SPECT) {EMINIEE4R » ZENEGE ~ e ~ LA SE

BRI HAY -

H 1938 4 Segre Bl Pirrier 85 Tc-99m 1% » (R E-F=HARAEEME » Tc-
99m ELEY By H A% T B8 A A B i (R AU B ME R 22 18455 T » 2RS4
{5 A Tc-99m #E17 3000-4000 E{EfmifE2H - (G2 FEE R RS RN 2 A

EHY 80% ©

HNZE PIHEEERE A 2R e > EAEHERERNT

l.

#EANEHE A B LIETENGCs: - WHEEERENRR - EfElE
K~ PEglREE ~ & ~ BES > S0 - ARECHE T2 UE A E
#s (EPD) -

s Il A B 2 R R BT

R SRS B A BRI AR - e E - R sie Dl— g
EVaH -

s Beottinit - HIHBE R KRR FEFEN KGR > K
HUBE IR & 1% - HORUE T EAFERL -

(RGN B2 AUt - WAc & Eisk(Eines (ARM) {ERyER
BEE -

B R R R B AR AE U B 2 S IR B 58 - P e 15 LIFE
B ZERSERESRERIER (HEPA) ~ JEMGRIERE (Charcoal ) ~ K
B SR BE R U 3t (R oA — K ) BRI B Sseas s -
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— ~Synroc waste treatment plant

BEAR » ARRANEE 25 ANM project BEERYSSYM (B30 » Synroc waste
treatment plant » H T ZL2 F AR FERR HRIE AT Mo-99 Az 7 S5t 5 8 25 B AR
+FrEEA AT BEEEY) - ANSTO Synroc S AFIEEAY—IEAIHT » Synroc &

"&peEA (synthetic rock) | HYRERE - 1978 A= A GBI RERH Ted
Ringwood fH-SHEMERY - FJelt B R AVIHIT B Bz B ANSTO & F#EAT
T 2RI ERE YRR BRI - B B iR )] e a TR 2 HE
TN TR RIRRE S - B IBARTY ~ H28R ~ ROREESDER KU M S &
Fripfesst s o A BEUE - IR TR LR EN ERRE R &
—HE SRR - ARERAY R R R B A T2 - BALUTNERS - ek
TR — L e T -

® [FEEEEVIEHE - BiglrEnls
® (BfbALERMmT A

® il VEERBE

® INEmEEEIEE

HATEBRAEERH Mo-99 FIfr R ZBIZAMEA ~ LEFIE - BEIE ~ 173
ERIE ~ BN~ SRR BRI ES > SRR ZBEAFEME - R
FEAEHA R FIEER R T2 - JRAT BRI A s - (NVREG A 5 (E
B N T > SRR R R B R E (LR G 1R - FRI - FRhH
Rt s H A EeaE - LR E - BMNEYBORAS IS T hY ANSTO »
PRAIETTRAS%Z Synroc 27 » AIHZGEREEE (Hot Isostatic Press, HIP) &

4 T AR HE BT -
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HAT - SRS BEE LG s - N RS BRI R E - ST
[E VRS R o [ B AG - ANABIRIBEE LA fs RTTT » S5 Fs PNL76-68 - EEAL -
B EE L IEREERS (BIIEINAY Synroc £41iT) » R AP A ELB 3 B =0y
R (CEALEGHE N o] DB 22 AR ReR) - HEIMIR D i 48 iR B P s VRS
M) -~ EElvEVEEN: (FEENEE BB - SRR A= AR 2L
A LA AR X B BRSO ) ~ BEAFAYI A (FRIEBE R -
B2 7T LA 3 2 800 J& LA Ry sni A AR 244 » B E)] 350-400 RERL &5
IREARYR) - DUCERAVZIER R (ZE&TFAVEe: - B LA AT RER
I PHEEIY K o B LAEFTZAYRLRE » PR3 T 7K A9 R Bl RS A A B B
EPAE 100-1000 &%) © 2480 > REBRANE R - HATK SR LABFEE L
Be R E TR > HATEFIT ANSTO B T4t 7oL G LS -

27 ~ Synroc R i& R R E
—EEEESES (7£1%) A ELERRINBUN RS Y - B PN ER
(HIP) #HBRMEREZRI B e (G1&) » DBtRIIEF - THEEGER
T Bt A e AR D] ©
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= -~ PFEETR O (Neutron Scattering Center)

HR T L R 2 5 SR A R M B R KO /K SO I 2R 5 |
H (Open Pool Australian Light water reactor > OPAL : 20 MW 2% FH %R fE
5% HLF LS (Low-enriched uranium - LEU)EHEIIEEE — 2251835 »
W5 B > TEMAEBRR) » WOt RERe 15 (B R - M
ANSTO THETHRHA LN FEETIE 2% h e 2 B - IRz dlE b
AR R TR ERT LT > A X B4R B A EE L FEMEIEE S > &
RN - BRUE - g B - TR - Bl TR o DU
CEREELELAHRY, -

Horpr ANSTO HrFH Ly » H—H 83 -SIKA(Spin-echo Inelastic
K-space Analyzer) > (AEEERREEMN OPAL K IENE ~ /4T = #hE - s
Bh(cold neutron triple-axis spectrometer)fd 2012 FEIEFVE#E » HEET
= R AR PR BT - @V ENE AR 72 50 (Nat ional
Synchrotron Radiation Research Center » NSRRC)Z: Bk e » i & 2 - 4

o K P P HERS S5 Z BT > SKIA SMETANNE 28 A

2T =AU B B A A i TP IR AR B B A R A R
I3 o BRI R S NFAE TP IR BT - BUARSZ IRk - HRE T4
REGE-HEIIZE ~ BB E MR EH ERE - MRS R
NSRRI > (BN ARPANSA B & SFRUE > b &L IREHR SehEme i i 2 4
GPEIE > RHEBES M SHGIRN B R R E SRR 3 P dh Nk > AR
R FEGATEHE (ZEIE B EN R E ) © QA AT - s ikmbr
JESE SRS - IRFE R e R IR 3 5APET5E//NEF (i e 2= e i iR
RUE) - WA H BRG] > DR 20 4 - IE5h - TR 2 N BB HlC
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ANEHIE:T AR T - FRRER TETAIZFTERTE - Bz
MR TE SRS R T N BIS A EM] » DIRECRASRI S M5 47 L5 -

-

——

28 ~ SIKA-project AT = flBH & hanh
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B~ OIS HEERR

BB EZ= & (ICRP) Folt 5 EERS P Sl = B 4 BIPR i
AHAE > 5 EIR B EISIIME ICRP AR - 12 DURIE BB VR A S
RREL - ARFIRSINS 5 EEIFEATRERR ST (ICRP 2019) - BRI
BRI BRI RS HE S B S B SR S B A B R S BRG  TRA B E
Ty > SRR LA RS - AR > B YA RS
o NETREE - T RE AR A B RIRIRAIER 24 -

SAEHIER ABHEITE » IHE SN TR BRGT4HE: (ANSTO) -
AR R PR BRI S A AR R RS E R B IR DB A -t MRS
BPBLIIOR - M AE BRI E RIEABET 225 -

FRIBARAH B TR - EREH T
1. ICRP BR Rt ¥IZER B ANF AR - FHEATRBI RIS - eSS
IR ZHlE WA TR - SORMUR BT F CAR RS
RRT AV EHIEE . HATREUE R A T HTRATR A A
2 > W SE R AR EEf A - M — 2P b I s 2 m] SRR e A fif
J& » RATIREHEITRE A 2 BIPEREEE B MBasE TAF - AR e E 5 HEED
b R B B AR A R - DARR G HEBIIE IR

2. FEIREE TEEEES VL ) BT ARELHEIIRE - BE T 2R TE
ANEREERHE A RS AR L S E S TRRE (1) 2R - B2
ErPErE (B FHZRENEER - AlemEENER TEASH
FIEEK - WEHAR " 2N T A BREERSETFR, -~ RS
ST TR TE AN R EFER - poS i« AR A R E

S H CHYRRFESACHE: - &R - RIETHES TIF AR B HEHAVEIN
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& IR AN B TIER i RER E H OB RHRIE R LacsH: - Mflieft&
BHYRTATYE - REEARACH] LU #ERY 5[] -

. H 1990 FREENEZ 24 (ICRP) fRHZ2ETRIE 257K (DRL) HIHE
& > 1996 £ ICRP No.73 iy ideist W RV e d - I 58 T
HE 2 E B8 2515 - DIERRENREZ IS SeEs - R EE2
ErEEZEG > HelMEEZAEE ST s a2
BRSSO - ALEEITRRET FGRE > MRS A PR AR RV RE D TH
DURHER AR B R BT « BE4h > TABA TNER r RS RHIE 2 5 » 47
AT 2 Big% - BRI R Z2ERE2% /K (NDRL) > SG2HE#E
HAEAREEE 2 EBIEAUZ - FEIE 105 RIS E H Z B2l
(FF5 Xt M E R SR R B SR EE gim ) EITRmR
FranfR{EE 2R (5 & - WENFEELIERE - BPRIUGSBNE S
GERRI B 2 R 225K (NDRL) Z5i{E - MERRRER iR K
R T R EUIRER S E o B AEAED R R RE e (AR [F 2 EETERE - R
NDRL 40{rT 68 ABE R SRR > 5 o i {16 AL R T T 5 0 & R R S 557 b

EE i

¥

. FEHSNNEETES & 2L BIRREI A4 - A BRI EEE R & B
¥ o DB EBINESATGESE S o R A SRS 2 0 - 27T
BN Z SR EFIRE R - $THORAHEB RS 58 BUR B T/E D
HEFZ R - ERARARGIRFER S S IADEPR & > SGEIS M
BRE T B it 2] -
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{h -~ Kigk
— 2019 425 S EEISERHT SR AT & (ICRP 2019) #i2

.~ ANSTO 551712
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2019

MINES - MEDICINE - MARS

Hosted by

’l Australian Government ar an s a
* Australian Radiation Protection p

and Nuclear Safety Agency

SUNDAY 17 NOVEMBER 2019

1500-1600 ARPS ANNUAL GENERAL MEETING
All ARPS Members Welcome

@ RIVERBANK ROOM 1

1700-1830 Registration Desk Open @ FOYER M

1800-2000 JOINT ICRP SYMPOSIUM & ARPS FORUM WELCOME RECEPTION @ FOYER A-B, ADELAIDE CONVENTION CENTRE
Please note, the Welcome Reception is included in the cost of a full registration.

Additional tickets may be purchased at a cost of $85 per person




MONDAY 18 NOVEMBER 2019

MINES - MEDICINE - MARS

MONDAY 18 NOVEMBER 2019

SESSION 1 - OPENING PLENARY

Chair/s:  Jim Hondros, Cameron Jeffries

0730-1700 Registration Desk Open Q@ FOYER M

0830-0840 WELCOME FROM ARPS AND OPENING REMARKS @ PANORAMA 1-3

0840-0850 Dr Carl-Magnus Larsson, ARPANSA (Australia)

0850-0900 REFLECTIONS ON ICRP 2017
Jean-Christophe Niel, Director General of IRSN

0900-0910 WELCOME FROM ICRP AND INTRODUCTION OF THE 2019 AWARDEE OF THE BO LINDELL MEDAL FOR THE PROMOTION
OF RADIOLOGICAL PROTECTION

Dr Claire Cousins, ICRP Chair

0910-0945 BO LINDELL MEDAL FOR THE PROMOTION OF RADIOLOGICAL PROTECTION RECIPIENT
INTERDISCIPLINARY RADIATION PROTECTION RESEARCH IN SUPPORT OF MEDICAL USES OF IONISING RADIATION

Dr Elizabeth Ainsbury, Principal Radiation Protection Scientist and Cytogenetics Group Leader at Public Health England’s
(PHE) Centre for Radiation (United Kingdom)

0950-1030 BOYCE WORTHLEY ORATION
A CONTROVERSY THAT NEEDS TO BE RESOLVED
Don Higson (Australia)

1030-1100 Morning Refreshments, Trade Exhibition & Poster Display @ HALL N/O
SESSION 2.1 SESSION 2.2 SESSION 2.3
FUTURE CHALLENGES NORM AND NATURAL RADIATION (1) ~ RADIATION BIOLOGY AND PROTECTION
9 PANORAMA 1 ® PANORAMA 2 9 PANORAMA 3
Chair/s:  Peter Thomas Keith Baldry Chris Boyd
1100-1115  LOW DOSE RADIATION-SCIENCE, POLICY, ~ CAVE RADON EXPOSURE, DOSE, DYNAMICS DMAPT IS AN EFFECTIVE RADIOPROTECTOR
AND PUBLIC OPINION AND MITIGATION OF NORMAL TISSUES FROM SHORT- AND
Charlotta Sanders, World Nuclear Chris Waring, ANSTO (Australia) LONG-TERM RADIATION-INDUCED DAMAGE
Association (United Kingdom) WHILE RADIOSENSITISING PROSTATE
TUMOUR TISSUE
Pamela Sykes, Flinders University
(Australia)
1115-1130 ALL SOLID CANCER INCIDENCE AND RADON DISTRIBUTION AND APPRAISAL ANALYTIC ESTIMATION OF THE
MORTALITY DOSE-RESPONSE IN THE LIFE ~ OF ITS RADIATION DOSE IN THE ANATOMICAL DATA FOR MALAYSIAN
SPAN STUDY OF ATOMIC BOMB SURVIVORS GROUNDWATER OF A SMALL TROPICAL RADIATION ADULT PHANTOM
Alina Brenner, Radiation Research RIVER BASIN, KERALA, INDIA Olaseni Bello, University Technology
Effects Foundation (United States) Sukanya Srinivasa Raghavan, Malaysia (Malaysia)

University of Kerala (India)

1130-1145 CANCER RISKS FOLLOWING LOW-DOSE A DISCUSSION ON THE POTENTIAL IMPACT 1S PARTICLE THERAPY THE ANSWER FOR
RADIATION: WHAT DO WE KNOW ABOUT OF RESIDENTIAL RADON EXPOSURE ON PANCREATIC CANCER?

THE DOSE-RESPONSE CURVE? RADON RISK ASSESSMENT FOR URANIUM  Wiikaela Dell’Oro, University of South
John Mathews, University of Melbourne V/NERS Australia (Australia)
(Australia) Jing Chen, Health Canada (Canada)
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1145-1200 THE TRUTH, THE WHOLE TRUTH, AND RADON PROGENY AND URANIUM ORE DUST RADIOSENSITIVITY CHANGES IN HPV+
NOTHING BUT THE TRUTH PERSONAL ALPHA DOSIMETRY IN URANIUM  AND HPV- HEAD AND NECK CANCERS
Richard 0’Brien (Australia) MINES — THE CANADIAN EXPERIENCE FOLLOWING FRACTIONATED IRRADIATION

Brian Bjorndal, Radiation Safety Paul Reid, University of South Australia
Institute of Canada (Canada) (Australia)

1200-1215  ACHIEVING HARMONISATION OF RADIATION - DESIGN AND DEVELOPMENT OF ARADON  ARE CLINICAL NUCLEAR MEDICINE
PROTECTION LEGISLATION ACROSS CALIBRATION CHAMBER FOR CANADA SETTINGS COMPLIANT WITH PROPOSED
AUSTRALIAN JURISDICTIONS Brian Bjorndal, Radiation Safety NEW ICRP LENS OF EYE DOSE LIMITS?
lan Furness, University of South Institute of Canada (Canada) Sandor Demeter, Shared Health -
Australia (Australia) Manitoba (Canada)

1220-1320 Lunch, Trade Exhibition & Poster Display @ HALL N/O

SESSION 3.1
AVIATION AND BEYOND

9@ PANORAMA 1

SESSION 3.2
NORM AND NATURAL RADIATION (2)

@ PANORAMA 2

SESSION 3.3
NUCLEAR FACILITIES AND TRAINING

¥ PANORAMA 3

Chair/s: ~ Chris Boyd lan Furness Andrew Popp

1320-1335 HOW CAN WE MANAGE THE COSMIC RADIATION MONITORING OF URANIUM THE SAFETY CONTROL SYSTEM AT A
RADIATION EXPOSURES OF FREQUENT MINING SITES IN THE ALLIGATOR RIVERS ~ NUCLEAR FUSION EXPERIMENTAL FACILITY
FLYERS? REGION, NORTHERN TERRITORY, AUSTRALIA" Sandro Sandri, Enea (ltaly)
Hiroshi Yasuda, Hiroshima University =~ Scott McMaster, Depariment of the
(Japan) Environment and Energy (Australia)

1335-1350 SPACE RADIATION EFFECTS, SPACE HEALTH A NEW DIFFUSION BATTERY FOR SIMPLE CONTAMINATION, COMPREHENSIVE
AND HUMAN RADIOSENSITIVITY THE ASSESSMENT OF AEROSOL SOLUTION-A CASE STUDY
Melanie Ferlazzo, CNES INSERM CHARACTERISTICS Mikkel @berg, Danish
ANSTO (Australia) Robert Fairchild, Nebraska Wesleyan =~ Decommissioning (Denmark)

University (United States)

1350-1405 EXPERIMENTAL MICRODOSIMETRY VALIDATION OF AN EFFECTIVE DOSIMETER ~ RETHINKING THE CHALLENGE OF
FOR RADIATION RISK ASSESSMENT FOR RADON DECAY PRODUCTS RADIOACTIVE CONTAMINATION AT THE
OF PARTICLE THERAPY PATIENTS AND Andrew Yule, ARPANSA (Australia) OPAL MULTIPURPOSE REACTOR
ASTRONAUTS USING A NOVEL PASSIVE John Bus, ANSTO (Australia)
MICRODOSIMETER
Bhaskar Mukherjee, University of
Sydney (Australia)

1405-1420 DEVELOPMENT OF A NEW RADIATION REVIEW OF URANIUM OXIDE TRANSPORT IN - 2019 CHALLENGES FACING THE WASTE
SAFETY STANDARD IN VICTORIA-CT SOUTH AUSTRALIA ISOLATION PILOT PLANT
BASED UNITS FOR SECURITY OR QUALITY  Daniel Bellifemine, Environment George Anastas, GA and Associates
CONTROL PURPOSES. Protection Authority South Australia (United States)
Simon Robertshaw, DHHS (Australia)  (Australia)

1420-1435 A SOLID-STATE MICRODOSIMETER FOR IMPLEMENTING ENVIRONMENTAL SUCCESSFULLY WORKING TOGETHER —
RADIATION PROTECTION FOR ASTRONAUTS ~ RADIATION PROTECTION AT A NUCLEAR POWER AND RADIATION SAFETY
IN SPACE HAD/OPHAHMACEUT/CAL FAC/UTYA CASE Mark Sanders’ |nternationa| Nuc|ear
Linh Tran, University of Wollongong ~ STUDY INAUSTRALIA THAT INCLUDES Law Association (United States)
(Australia) TERRESTRIAL AND MARINE PATHWAYS

Mathew Johansen, ANSTO (Australia)
1435-1450 ADDITIONAL QUESTION TIME A SMALL ANIMAL RADON CHAMBER FOR ~ RADIATION PROTECTION PERFORMANCE

ENVIRONMENTALLY RELEVANT EXPOSURES

Tony Hooker, University of Adelaide
(Australia)

AND CHALLENGES AT US NUCLEAR POWER
PLANTS

Ellen Anderson, Nuclear Energy
Institute (United States)
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1455-1525 Afternoon Refreshments, Trade Exhibition & Poster Display @ HALL N/O
SESSION 4.1 SESSION 4.2 ICRP MEMBER PLENARY
RADIATION EFFECTS NORM AND NATURAL RADIATION (3)
9 PANORAMA 1 9 PANORAMA 2 9 PANORAMA 3
Chair/s:  Nobuyuki Hamada, Cameron Jeffries lan Furness
1530-1545 SCIENTIFIC INSIGHTS INTO THE CURRENT ~ NORM: A PLANNED OR EXISTING EXPOSURE ICRP MEMBERS ONLY
ICRP JUDGMENTS FOR RADIATION EFFECTS  SITUATION?
ON THE LENS OF THE EYE Fiona Charalambous, ARPANSA

Nobuyuki Hamada, CRIEPI (Japan) (Australia)

1545-1600 RADIATION EFFECTS ON THE LENS OF THE ~ DEVELOPING INTERNATIONAL
EYE: ASSESSING THE RISK LEVEL FOR RADIOLOGICAL RISK ASSESSMENT TOOLS

CATARACTOGENESIS AND APPROACHES FOR AUSTRALIAN ARID

Christopher Thome, Northern Ontario ~ LNVIRONMENTS

School of Medicine (Canada) Rachel Popelka-Filcoff, Flinders
University (Australia)

1600-1615 THE REPAIR PROJECT: A DEEP THE IAEA FORUM FOR REGULATORS OF
UNDERGROUND EXPERIMENT URANIUM AND NORM ACTIVITIES
INVESTIGATING THE BIOLOGICAL Keith Baldry, Environment Protection
SIGNIFICANCE OF TERRESTRIAL Authority (Australia)

AND GALACTIC COSMIC NATURAL
BACKGROUND RADIATION

Jake Pirkkanen, Laurentian University
(Canada)

1615-1630 EXPLORING THE EFFECTS OF IONIZING USE OF CASE STUDIES IN PROGRESSING
RADIATION BEYOND EARTH'S ORBIT AND GUIDANCE ON THE APPLICATION OF
DEEP UNDERGROUND IN A NOVEL YEAST ~ RECOMMENDATIONS ON RADIOLOGICAL

MODEL SYSTEM PROTECTION IN THE EXISTING EXPOSURE
Douglas Boreham, Northern Ontario ~ S/TUATIONS
School of Medicine (Canada) Malgorzata Sneve, Norwegian

Radiation Protection and Nuclear
Safety Authority (Norway)

1630-1645 A MULTI-TARGET DIETARY INTERVENTION — FINDING A SOLUTION FOR MANAGING OUR
PROTECTS FROM RADIATION-INDUCED LOW-LEVEL RADIOACTIVE WASTE AND
COGNITIVE IMPAIRMENT AND NORMAL BRINGING STAKEHOLDERS ALONG ON THE

TISSUE INJURY JOURNEY
Douglas Boreham, Northern Ontario Annelize Van Rooyen, Tellus Holdings
School of Medicine (Canada) (Australia)
1730-1900 VIP FUNCTION (INVITATION ONLY) @ GILBERT SUITE, ACC
Hosted by

. Australian Government ar an s a
*  Australian Radiation Protection p

and Nuclear Safety Agency
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TUESDAY 19 NOVEMBER 2019

0800-1700 Registration Desk Open @ FOYER M

0845-0850 WELCOME AND OPENING REMARKS 9 HALL M

0850-0925 MINES KEYNOTE SPEAKER
OLYMPIC DAM: BHP THINKING BIG ABOUT THE FUTURE
Paul Cuthbert — General Manager Mine BHP (Australia)

MINES ARPS FORUM - MEDICAL

MINING AND OTHER NATURAL SOURCES

SESSION 5.1 SESSION 5.2
RADIOLOGICAL PROTECTION OF WORKERS, RADIATION PROTECTION IN MEDICINE (1)
PUBLIC AND ENVIRONMENT
Q HALL M @ RIVERBANK ROOM 8
Chair/s:  Jacques Lochard & John Takala Peter Harty
0930-1000 RADIATION MANAGEMENT AT OLYMPIC DAM 0930-0945 RADIATION SAFETY CULTURE
Zoe Dryger, Martin Smith, Neil Camillo, BHP Vyoma Shukla, University Hospitals of Leicester NHS
(Australia) Trust (United Kingdom)

0945-1000 EVALUATION OF BASIC PERFORMANCE OF REAL-TIME
WIRELESS DOSIMETRY SYSTEM FOR INTERVENTIONAL
RADIOLOGY

Takayuki Yamamoto, Kyushu University (Japan)

1000-1030 THE CHALLENGES OF MINING, PROCESSING, AND 1000-1015 /MPROVEMENT OF THE USE RATE OF THE PERSONAL
TRANSPORTING NATURALLY OCCURRING RADIOACTIVE DOSIMENTER & PROTECTOR BY INTERVENTIONAL
MATERIALS RADIOLOGISTS WITH RADIOLOGICAL TECHNOLOGIST
Frank Harris, Rio Tinto (Australia) LEADERSHIP

Satoru Matsuzaki, Shinkomonji Hospital (Japan)

1015-1030 ARE LIGHTWEIGHT LEAD GARMENTS THE EMPEROR'S NEW
CLOTHES OF THE ANGIOGRAPHY SUITE?

Chris Boyd, South Australia Medical Imaging

(Australia)
1030-1100 PROTECTION OF THE ENVIRONMENT 1030-1045 UNSHACKLING VASCULAR SURGERY FROM IONISING
David Copplestone, University of Stirling (United RADIATION: A REVIEW OF INNOVATIVE NO-RADIATION AND
Kingdom) LOW-RADIATION (NO-LO’) IMAGING TECHNIQUES

Li Yu, Royal Adelaide Hospital (Australia)

1045-1100 ADDITIONAL QUESTION TIME

1100-1130 Morning Refreshments, Trade Exhibition & Poster Display @ HALL N/O
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SESSION 6.1 SESSION 6.2
RADON IN MINING AND BEYOND RADIATION PROTECTION IN MEDICINE (2)
Q HALL M @ RIVERBANK ROOM 8
Chair/s: Michael Gilhen
1130-1200 MINERS’ STUDIES AND RADIATION PROTECTION AGAINST 1130-1145 ANALYSIS OF MAMMOGRAPHY DOSES IN WESTERN
RADON AUSTRALIA
Dominique Laurier, IRSN (France) Cameron Storm, MTP (Australia)

1145-1200 ARPANSA'S NATIONAL DIAGNOSTIC REFERENCE LEVEL
SERVICE — PROVIDING GUIDANCE ON TYPICAL DOSES IN
MEDICAL IMAGING

Peter Thomas, Australian Radiation Protection and
Nuclear Safety Agency (Australia)

1200-1230 /CRP RECOMMENDATIONS ON RADON 1200-1215 CT SCAN EXPOSURE BEFORE AGE 20 AND CANCER
John Harrison, Oxford Brookes University (United RISK: USING PROPENSITY SCORES TO ACCOUNT FOR
Kingdom) CONFOUNDING BY INDICATION
Jasmine McBain-Miller, University of Melbourne
(Australia)

1215-1230 PATIENT-SPECIFIC ORGAN DOSE ESTIMATION IN PAEDIATRIC
CHEST CT: THE MEDIRAD PROJECT

John Damilakis, University of Crete (Greece)

1230-1300 AUSTRALIAN ACTIONS TO REDUCE HEALTH RISKS FROM 1230-1245 CALIBRATION OF AN INTERNAL EXPOSURE MEASUREMENT
RADON DEVICE USING COMPUTATIONAL HUMAN PHANTOMS

Rick Tinker, ARPANSA (Australia) Jooyub Lee, Sejong University (South Korea)

1245-1300 ADDITIONAL QUESTION TIME

1300-1400 Lunch, Trade Exhibition & Poster Display @ HALL N/O

THANKYOU TO OUR SPONSORS

MAJOR SPONSOR

BHP

. v,
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University A AN STO

Science. Ingenuity. Sustainabilty. South Australia

ZCU7)\ Government of South Australia Sa fe Ra d ia tio n
(©) e, CamRad &3k QANTAS

o Environmental Radiation Safety Spirit of Australia
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SESSION 7.1 SESSION 7.2
OTHER NORM INDUSTRIES RADIATION PROTECTION IN MEDICINE (3)

Q@ HALLM @ RIVERBANK ROOM 8

Chair/s: Peter Thomas

1400-1430 /CRP APPROACH FOR RADIOLOGICAL PROTECTION FROM  1400-1415 [ EARNING FORM THE AUSTRALIAN RADIATION INCIDENT
NORM IN INDUSTRIAL PROCESSES REGISTER

Jean-Francois Lecomte, IRSN (France) Chris Nickel, ARPANSA (Australia)

1415-1430  POTENTIAL FOR NUCLEAR MEDICINE SOURCE TRACKING
AND LICENSING ON A BLOCKCHAIN — LESSONS FROM PILOT
STUDIES IN NUCLEAR SAFEGUARDS

Edward Obbard, University of New South Wales

(Australia)
1430-1500 TREND OF STRENGTHENING CLEARANCE REGULATION 1430-1445 ADVANTAGES FOR A PRIMARY STANDARDS DOSIMETRY
IN JAPAN AND CONCERNS ABOUT ITS WORLDWIDE LABORATORY IN HAVING A MEDICAL LINEAR ACCELERATOR
EFFECTS ON REGULATIONS FOR NATURAL AND ARTIFICIAL Peter Harty, ARPANSA (Australia)
RADIONUCLIDES
Takatoshi Hattori, CRIEPI (Japan) 1445-1500 CONSERVATISM IN LINEAR ACCELERATOR BUNKER
SHIELDING
James Rijken, Genesiscare (Australia)
1500-1530 NORM AND NORM WASTE MANAGEMENT IN CHINA 1500-1515 AGE DEPENDENT DYNAMIC ABSORBED DOSE
COMPARTMENTAL MODELS OF RADIOPHARMACEUTICALS
Augusto Giussani, Lund University (Sweden)
1515-1530 ADDITIONAL QUESTION TIME
1530-1600 Afternoon Refreshments, Trade Exhibition & Poster Display @ HALL N/O

MINES - PANEL DISCUSSION @ HALL M

1600-1730 NORM, MINES, AND FUTURE TRENDS
Moderator: Keith Baldry, South Australian Enviromental Protection Authority (Australia)
Panelists: Analia Canoba, ICRP/ Autoridad Regulatoria Nuclear (Argentina)
Donald Cool, ICRP/ Electric Power Research Institute (United States)
Jim Hondros, JRHC Enterprises (Australia)
John Takala, ICRP/Cameco Corporation (Canada)
Stephen Long, ARPANSA (Australia)
Daniel Zavattiero, Minerals Council of Australia (Australia)

1900-2300 SYMPOSIUM GALA DINNER @ PANORAMA BALLROOM

Please note, the Gala Dinner is included in the cost of a full registration.

Additional tickets may be purchased at a cost of $150 per person
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WEDNESDAY 20 NOVEMBER 2019

RADIOLOGICAL PROTECTION CHALLENGES IN CUTTING-EDGE MEDICINE

Chair/s:  Dr Claire Cousins & Maria Perez

0800-1700 Registration Desk Open 9 FOYER M

0845-0850 WELCOME AND OPENING REMARKS @ HALL M

0850-0930 AUSTRALIAN HEALTHCARE: HOW DOES RADIATION SAFETY FIT IN?
Professor Brendan Murphy, Chief Medical Officer (Australia)

SESSION 8 @ HALL M

HEALTHCARE PRACTITIONERS

0930-1000 AUSTRALASIAN EXPERIENCE
Ivan Williams, ARPANSA (Australia)

1000-1030 USE OF ARTIFICIAL INTELLIGENCE IN CT DOSE OPTIMISATION
Cynthia McCollough, Mayo Clinic (United States)

1030-1100 EFFECTIVE DOSE IN MEDICINE
Colin Martin, ICRP (United Kingdom)

1100-1130 Morning Refreshments, Trade Exhibition & Poster Display @ HALL N/O

SESSION 9 Q@ HALLM

ROLE OF EQUIPMENT MANUFACTURERS IN RADIOLOGICAL PROTECTION

1130-1200 WHAT'S THE POINT OF INNOVATION IN PATIENT DOSE MONITORING?
Jacqui Hislop-Jambrich, Canon Medical ANZ (Australia)

1200-1230 GLOBAL SPREAD OF PARTICLE THERAPY AND CONSIDERATION OF RADIATION SAFETY
Kazuo Tomida, Hitachi (Japan)

1230-1300 TECHNICAL DEVELOPMENTS IN PET.CT IMAGING AND THEIR IMPACT ON RADIATION DOSE REDUCTION
Tim Lagana, Siemens Healthineers (Australia)

1300-1400 Lunch, Trade Exhibition & Poster Display @ HALL N/O
SESSION 10 Q HALL M
PATIENT FOCUS

1400-1430 ETHICS IN RADIOLOGICAL PROTECTION FOR MEDICAL DIAGNOSIS AND TREATMENT: AN UPDATE
Francois Bochud (Switzerland) & Marie-Claire Cantone (Italy)

1430-1500 PATIENTS’ PERSPECTIVES ON RADIATION IN HEALTHCARE
Lee Hunt, Patient Advocate (Australia)

1500-1530 RADIATION PROTECTION CHALLENGES IN APPLICATION OF 10NISING RADIATION ON ANIMALS IN VETERINARY PRACTICES
Nicole Martinez (United States) & Lodewijk Van Bladel (Belgium)
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1530-1600 Afternoon Refreshments, Trade Exhibition & Poster Display @ HALL N/O

MEDICINE — PANEL DISCUSSION Q@ HALLM

1600-1730 RAISING AWARENESS OF RP IN MEDICINE
Moderator: Cameron Jeffries (Australia)

Panelists:  Kimberly Applegate, ICRP (United States)
Lee Hunt, Patient Advocate (Australia)
Keon Kang, ICRP / Seoul National University (South Korea)
Maria Perez, World Health Organisation
Marie-Claire Cantone, ICRP / University Milano (Italy)
Lodewijk van Bladel, ICRP / Federal Agency for Nuclear Control (Belgium)

1930-2230 MOVIE NIGHT Q@ HALL M

CHERNOBYL FUKUSHIMA: LIVING WITH THE LEGACY

30 years after the Chernobyl catastrophe, and 5 years after Fukushima, it is time to see what has been happening in the “exclusion zones”,
where the radioactivity rate is far above normal. This film will offer a unique access to those territories, which gather millions of people
within thousands of km2. The viewers will immerge themselves into the daily life of people living there —in Byelorussia, Norway and Japan.
Through people’s testimonies and encounters with the scientists working in these open laboratories, the documentary intends to point out
the substantial consequences of those nuclear catastrophes. You may be surprised...

Hosted by ICRP Vice-Chair Jacques Lochard

Tickets: This event is complimentary to full delegates, registered partners and exhibitors.
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THURSDAY 21 NOVEMBER 2019

MARS

RADIOLOGICAL PROTECTION IN SPACE

Chair/s:  Christopher Clement & Dr Gordon Cable

0800-1700 Registration Desk Open

0845-0850 WELCOME AND OPENING REMARKS @ HALL M

0850-0930 MARS KEYNOTE LECTURE
HEALTHCARE FOR DEEP SPACE EXPLORERS
Dr Robert Thirsk, Canadian Space Agency (Canada)

SESSION 11 @ HALL M
RADIOLOGICAL PROTECTION IN SPACE

0930-1000 20 YEARS OF RADIATION PROTECTION EXPERIENCE WITH THE INTERNATIONAL SPACE STATION
Mark Shavers, NASA (United States)

1000-1030 RADIATION ENVIRONMENT IN SPACE AND RECENT PROGRESS ON SPACE WEATHER RESEARCH FOR COSMIC RAY DOSIMETRY
Tatsuhiko Sato, Japan Atomic Energy Agency (Japan)

1030-1100 OPERATIONAL RADIATION PROTECTION FOR HUMAN SPACE FLIGHT, THE FLIGHT SURGEONS PERSPECTIVE
Ulrich Straube, European Space Agency (Germany)

1100-1130 Morning Refreshments, Trade Exhibition & Poster Display @ HALL N/O
SESSION 12 Q HALL M
CURRENT PRACTICE

1130-1200 CURRENT CANADIAN SPACE AGENCY PRACTICE AND ACTIVITIES IN THE AREA OF RADIATION HEALTH PROTECTION
Leena Tomi, Canadian Space Agency (Canada)

1200-1230 ETHICS OF RADIATION PROTECTION IN SPACE
Nikki Coleman, Royal Australian Air Force (Australia)

1230-1300 PRACTICALITIES OF DOSE MANAGEMENT FOR JAPANESE ISS ASTRONAUTS
Tatsuto Komiyama, Japan Aerospace Exploration Agency (Japan)

1300-1400 Lunch, Trade Exhibition & Poster Display @ HALL N/O

SESSION 13 @ HALL M

FUTURE CHALLENGES

1400-1430 LIFETIME RADIATION RISK OF STOCHASTIC EFFECTS—PROSPECTIVE EVALUATION FOR SPACE FLIGHT OR MEDICINE
Alexander Ulanowski, IAEA (Vienna)

1430-1500 RECENT PROGRESS ON CHINESE SPACE PROGRAM AND RADIATION RESEARCH
Guangming Zhou, Soochow University (China)

1500-1530 RADIATION PROTECTION CHALLENGES FOR EXPLORATION
Eddie Semones, NASA (United States)

-t
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1530-1600 Afternoon Refreshments, Trade Exhibition & Poster Display @ HALL N/O

MARS PANEL DISCUSSION Q@ HALLM

1600-1730 NEXT STEPS FOR RP IN SPACE
Moderator: Gillian Hirth, ARPANSA (Australia)
Panelists: Gordon Cable, Australasian Society of Aerospace Medicine
Mélanie Ferlazzo, ANSTO (Australia)
Werner Riihm, ICRP / Helmholtz Centre Munich (Germany)
Samy El-Jaby, Canadian Nuclear Laboratories (Canada)
Wesley Bolch, ICRP /University of Florida (United States)

CLOSING CEREMONY

1730-1740 GLOSING REMARKS
Dr Claire Cousins, ICRP Chair

1740-1800 INVITATION TO ICRP 2021 — VANCOUVER
Mike Rinker

The ICRP 2019 reserves the right to amend or alter any advertised details relating to dates, program and speakers if necessary, without notice, as a result
of circumstances beyond their control. All attempts have been made to keep any changes to an absolute minimum.

Hosted hy

% Australian Government ar an s a
Australian Radiation Protection p

and Nuclear Safety Agency
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ANSTO

Australian Government
) Science. Ingenuity. Sustainability.

ANSTO Visit

Atomic Energy Council — Taiwan
Mr Chun-Ju Wang
Mr Chun-Hua Huang

Date: Wednesday 13 November 2019

Host: Chun-Ming Wu (Instrument Scientist ACNS)
Aaron Flett (Operations Manager ANM)

Gerry Triani (Research Leader Synroc)

Time lllliEss Action Venue AU
Allocated Representative
10:00 20 Arrival at ANSTO Reception B38 Chun-Ming Wu
) Reception Car Park

= Passes issued

= Safety and security brief

=  Guest asked to move into ACNS

Pool Car

10:20 10 Travel to B83
10:30 60 Tour of Synroc B3 Gerry Triani
11.30 90 Lunch at ANSTO Cafe B35 Chun-Ming Wu
13:00 45 Tour of ANSTO Nuclear Medicine B88 Aaron Flett

(ANM)

13.45 120 Tour of ACNS and SIKA B82 Chun-Ming Wu
15.45 15 Travel to ANSTO Reception B38 Chun-Ming Wu
= Return passes Reception

16.00 Visit concludes B38
. Reception Car Park
Depart site

New lllawarra Road, Lucas Heights (Locked Bag 2001, Kirrawee DC 2232) ABN 47 956 969 590 T +6129717 3111
www.ansto.gov.au



