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Uncertainty in Aerial Radiation Survey Measureme;
' Canadian perspective :

Dr. Laurel E. Sinclair
Research Sclentist - Natural
Adjunct Research Professor
Ottawa, Canada [
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Sune Juul Krogh
DEMA — Nuclear Division

5 PR - 22 TR R (A W E

26 5 ¥5FH7AE] French Alternative Energies and Atomic Energy Commission(CEA)Marc
Wansek e » FEREF-(EH HELINUC JURS#ES M S8 22 T (R A EE S (A&l
6)° HERIEABIE (CAEIEME FREZ B B 1983 ERLAE A HELINUC IS RS £
& HEE 4 50 16 ATFFIY LSRR 2 B T0%4EsE(HMEES » 3% %0 20 AR 722 s H
AR 100 REAE » ZARSEBSEECE MEsE TS - A SREE - ZRER
A 5 REIE  KEHIPR T 4% ~ TRy~ HIRE - BERE 0 #r STRIPPING RATIOS -
WFEJEFERIIE ~ TABA -Extended Windows Method £ 755, » #1785 Bl K AR S48 (K-40)
$1(Th-232)h(U-238) 5% AE - st B Fat U E R R O S E - HA e RS ]
HIH SR 2 A MCNPRE U B -

MEASUREMENTS \

HELINUC SYSTEM

MEETING AMS

6 528 CEA i 8- () HELINUC f11MJ8H (30 2700 28 s (MR e
6



25 6 ZHAE] Institute for Radiological Protection and Nuclear Safety(IRSN)-Christophe
Debayle #rer » F2RE Fy-22 HHRET (M Z e (AMS) S A HEE E (A0 7) - HERITABIRK
S PR B 22 = BFFEATARSN)FY 2002 FEARERE 2 AR BUN Zest i T B R A (FOH IS THER
LR o PHRFETT O T BRSSO A2 BT RS E R N (R - &
o 4ERZ P AR A B R AR~ EEE SN T B R R ~ 22 PiEs E R4 &
RATER ~ HAREEh = CUME A - BIPR S REEER ~ 22 thad s (O 2450 (AMS) HE e Kz
a7 N HETE PERTAS 5 - S22 i s BRI S 40 (AMS ) B AN 7 £ HH R R AR ~ e ~
&t b A F LT

7 7B IRSN fifjs -2 TR (M 2 S (AMS) i A b e T

2. 6 7 26 HZEHERN TR EE EBIBRRAMTSO R &

2 1 B /KE Icelandic Radiation Safety Authority(IRSA)-Gisli Jonsson #es » I fH Fa-
VKB ZZ RS EOHIBREL (A&l 8) - Hy MK &2 — R EIEUEE A /D (35 # )Y
X BB IR R VRS 2 2 R RSANME 11 AT - SRR E
ATEEIEHTIERENE - DUREINEIEIRE - fE RSB L Sl 3 BEE
TR E(NNSA) SPARCS ZE ISt - $2 Sk BB 22 T 0 s i SRR - &%
&5 AR ) SPARCS B FEAEURIIRE DA Sz 1 B RE KB, -



Challenges of aerial
monitoring in Iceland

6th AMS International Technical Exchange on
Uncertainty in Radiological Aerial Measurements

Gisli J6nsson
June 2018
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Aerial Radiation Monitoring in Japan
after the FDNPS Accident
- Activities for accuracy improvement -

Japan Atomic Energy Agency (JAEA)
Fukushima Environmental Monitoring Center

Yukihisa Sanada
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Application of topographical source model
in radiological aerial monitoring

Fukushima Remote Monitoring Group,

Fukushima Environmental Safety Center,

Japan Atomic Energy Agency
Azusa Ishizaki Nagakubo
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Estimation of the vertical distribution of
radiocesium in soil using gamma-ray spectra
of aerial radiation monitoring

Fukushima Remote Monitoring Group,
Fukushima Environmental Safety Center,
Japan Atomic Energy Agency
Kotaro Ochi
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'FIELD RADIATION MEASURING TECHNOLOGIES

AND THEIR APPLICATIONS IN KOREA

*Assessment of the ground deposition of radionuclides

using diverse survey platforms®

Young-Yong JI and Byoung-Jik KIM
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- Uncertainties in SGU’s
- Airborne Measurements

- Preliminary Results from MCNP, Statistical
Calculations and Background Uncertainties

Henrik Johansson 6% AMS International
Technical Exchange

June 25-28, 2018

16 5B SGU fifi¥z -5 88 SUG 2 HREEEHEUHIR e e &

6 H 27 HNEZRRZ2ENNSS)2ETE

6 H 27 HZefkiie N BETNEERR L2 ENNSS) — K287 - HEEHE
BRI (LA EE - PRI EE T EL - WEERR T2 ENNSS)HALR
WEZ MM RE - SEZEE  E—EEE—TEEIN - ERRIH TR ER
E o TR PR TR BNNSAREEFE A E - BlGEE - g2
gt ~ BHSEMIEEHIET S DU A O B B T R Ay B B e B R © SEEHAE P IR
1950 £ 12 HEIL T NTS(NNSS Fi ) 1E FyaZ Bl e bz slasstbals - 45 1950 52 A1 -
RO EE A IS EITHY - 1951 4 1 H 27 H » KU E e mids biasg
H— M T-MEAR SRR - £ 1951 F- 2 1962 4R/ fEs\Bim B ST T 126 TORRIFE T
sy - NEEEBIZR T 2 ENNSS)EE ST R B e - RIS R TR

H

alll > DAR R BRISEAY A% B RROR B s IR PR S L R - R B OR SR R HL B By 22
oo

B2 BB R N B R 2 ENNSS)S MNP E S B (Desert Rock Airport) » 7R
/NG N DL TR R - BRI NZNEEZF R L2 ENNSS > 28I
SIS B AR RS EUESS > FRT SRR Sedan FITE(AE 17) » BHESEZ
IR BB B -

14



JUine 2552992018
IFasiVegastiNevadantuUSA

17 Fr e A BENFEEZIRSERE Sedan SBETER

4. 6 A 28 HZEHEREH A HEE B EIFEE 3R &

% 1 8522 Radiological Assistance Program S(RAPS)-Frank Moore #7485 » I RE Fy-£
RAPS 1822 T8 (e (AMS)ZEEEAE . (4lE 18) - HEiFS=EIRE IR ER(DOE)
TS 144% B 75 25 (Radiological Assistance Program)4HAfc £ )N Hb e P 45155 5 8 {EE sk (40
19) » 55 5 ERAPS) Ry ALE &N - BFE SfHE RSN A CREEZ2 200 - Fla
ZHNEFEALRA ~ SEEURHE B Z N e NARA R B S/ NAR B I U B 7% © /M 4HEE S
W& (RAPS)ZE RS E A S BB B R A - A A ERE BB Re€ B R/ - INIn=
AR PR - F ORGP SRS TT 2 TR TRCESRSE -

Regional AMS
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Fellow Health Physicist

Savannah River Nuclear Sofutions, LLC
June 21% 2018 3
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David Sanderson, Alan Cresswell

6% AMS International technical exchange on
uncertainties in Radiological Aerial measurements

Nevada National Security Site Remote Sensing Laboratory
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James Baciak, Andreas Enqvist, Dan Cronin, Gabriel Sandler
Unlversity of Florida

|
Jmlca Osuna Akshay Gowardhan, Brenda Pohlnz 5N
‘ ic Release Advisory Center (NARAC)
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Uncertainty Analysis for AMS Data

Products

SNTCHELL MYJAK
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NEVADA NATIONAL
U.S. Department of Energy, National Nuclear Security Administration N

Office of Nuclear incident Policy and Cooperation SECURITY SITE

6" AMS International Technical Exchange on
Uncertainty in Radiological Aerial Measurements

Nevada National Security Site-Remote Sensing Laboratory
Las Vegas, Nevada, USA
June 25 =29, 2018

Participating Organizations

Natural Resources Canada (NRCan) - Canada

Danish Emergency Management Agency (BRS) - Denmark

Institute for Radiological Protection and Nuclear Safety (IRSN) - France
French Alternative Energies and Atomic Energy Commission (CEA) - France
Icelandic Radiation Safety Authority (IRSA) - Iceland

Japanese Atomic Energy Agency (JAEA) - Japan

Korea institute of Nuciear Safety (KINS} - Korea

Korea Atomic Energy Research Institute (KAERI) - Korea

Norwegian Radiation Protection Authority (NRPA) - Norway

Geological Survey of Sweden (SGU) - Sweden

Swedish Radiation Safety Authority (SSM) - Sweden

Acormic Energy Council (AEC) - Taiwan

University of Glasgow (UG) — United Kingdom

National Nuclear Security Administration Aerial Measuring System (AMS) — USA
Pacific Northwest Laboratory (PNNL)

Sandia National Laboratory (SNL)

DOE Radiological Assistance Program Region 3

DOE Radiological Assistance Program Region 5

DOE Remote Sensing Laboratory (RSL)

Location

Technical Exchange will be held at the North Las Vegas Airport
Address: 1205 Airport Dr, North Las Vegas, NV 89032
Accommodation

Tuscany Suites and Casino

Address: 255 E Flamingo Rd, Las Vegas, NV 89169

Phone: (702) 893-8933, https://www.tuscanylv.com/
Transportation:

A bus service will be provided to and from the hotel to the North Las Vegas Airport and for NNSS
tour.

WAL
Lo
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NEVADA NATIONAL
U.S. Department of Energy, National Nuclear Security Administration NNSS

Office of Nuclear Incident Policy and Cooperation SECURITY SITE

June 25 (Monday) — North Las Vegas Airport

07:30 Bus leaves Tuscany Suites

8:00 - 09:00

09:00 - 08:45

09:45-10:00

10:00 - 10:45

10:45-11:00

11:00-11:45

11:45-12:00

12:00-13:30

13:30-14:15
14:15-14:30

14:30~15:15

15:15 - 15:30

15:30 - 15:45

15:45 - 16:30
16:30 - 16:45

Welcome, Introductions, international Program Update — Kirk Czap, NNSA NA-81 (US)
Brief History of AMS Technical Exchanges — Piotr Wasiolek, RSL (US)
Break

Uncertainty in Aerial Radiation Survey Measurements: Canadian Perspective, Laurel
Sinclair, NRCan (Canada)
Q&A on Canadian RSI Presentation

Current Status of Aerial Radiation Measurement Practice and Uncertainty Evaluation in
Taiwan, Fu-Chi Huang and Ming-Jen Lin, AEC (Taiwan}
Q&A on Taiwan Presentation

Lunch

Uncertainties in Aerial Measurements, Sune Juul Krogh, DEMA (Denmark)
Q and A on Denmark Presentation

Uncertainties in aerial gamma measurements with Helinuc System, Marine Wansek, CEA
(France)
Q and A on French CEA Presentation

Break

Uncertainties in AMS activities, Christophe Debayle, IRSN (France)
Q and A on French IRSN Presentation

17:00 End of Day — Transportation to the Hotel

. — =
Excellence 4"
N aiisd

AEMOTE SENSING LABORATORY
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26



NEVADA NATIONAL
U.S. Department of Energy, National Nuclear Security Administration N

Office of Nuclear Incident Policy and Cooperation RERURITYSIE

June 26 (Tuesday) - North Las Vegas Airport

07:30 Bus leaves Tuscany Suites

08:00-08:45 Challenges of aerial measurements in Iceland, Gisli Jénsson, {IRSA), (Iceland)
08:45-09:00 Q&A on Iceland Presentation

09:00 -09:30 Accuracy evaluation of airborne radiation monitoring after the Fukushima Dai-ichi
nuclear power plant accident, Yukihisa Sanada, JAEA (Japan)

09:30-10:00 Application of topographical source mode! for air dose rates conversions in
qerial radiation monitoring, Azusa Ishizaki, JAEA (Japan)

10:00 - 10:30  Estimation of the vertical distribution of radiocesium in soil using gamma-ray
spectra of aerial radiation monitoring, Kotaro Ochi, JAEA (Japan)

10:30-10:45 Q&A on Japan Presentations

10:45 -11:15 Break

11:15-12:00 Field Radiation Measuring Technologies and their Applications in Korea- "Assessment of
the ground depositior. of radionuclides using diver-e survey platforms, Byoung-Jik Kim
and Young-Yong Ji, KAERI and KINS (Korea)

12:00-12:15 Q&A on Korea Presentation
12:15-13:45 Lunch

13:45-14:30 Norway Presentation
14:30 - 14:45 Q&A on Norway Presentation

14:45-15:30 Recent developments in Swedish Airborne measurements Simon Karlsson, SSM
(Sweden)
15:30-15:45 Q&A on Sweden SSM Presentation

15:45-16:00 Break
16:00 - 16:45 Uncertainties in SGU’s Airborne Measurements-Preliminary Results from MCNP,
Statistical Calculations and Background Uncertainties, Henrik Johansson, SGU Sweden

16:45-17:00 Q&A on Sweden SGU Presentation

17:00 End of Day — Transportation to the Hotel

miN .
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NEVADA NATIONAL
U.S. Department of Energy, National Nuclear Security Administration NNSS

Office of Nuclear Incident Policy and Cooperation SECURRY SHE

June 27 (Wednesday), Nevada National Security Site
07:30 Bus leaving Tuscany Suites

09:00 NNSS Tour start at the Mercury Badge office

Points of Interest on the Tour:
+ Desert Rock Airport;
+ Mercury, NV
% Frenchman Flat (Atmospheric Tests at the NTS)
+ Nonproliferation Test and Evaluation Complex (NPTEC)
+# Icecap Ground Zero;
+ Sedan Crater

«# T-1Training Area

+ Apple il Houses (Civil Effects Tests)

16:30 EOD

The following items are prohibited on the Nevada National Security Site tour:
e Cameras/Camcorders o Any Item Prohibited by Law

o Cellular phones Controlled Substances

e Bluetooth enable devices incendiary Devices

e Portable Data Storage Devices

Binoculars
Optical Instruments
Alcoholic Beverages

o Computers
Recording Devices

° Weapons o Chemical Irritants

¢ Explosives o Global Positioning System (GPS)
o Pets & Animals o Geiger Counters

e Ammunition e Recorders

PDA. Blackberry. etc.

REMOTE SENSING LABORATORY
Niaz A Fonct Base a2 JouT Uase Avseaws
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NEVADA NATIONAL
U.S. Department of Energy, National Nuclear Security Administration NNSS

Office of Nuclear Incident Policy and Cooperation SEQUAITE SITE

June 28 (Thursday), North Las Vegas Airport

07:30 Bus leaves Tuscany Suites

08:00-08:30 Regional Concept of AMS Operations based on RAP 5 Experience, Frank Moore, RAPS (US)
08:30 -09:00 Regional Concept of AMS Operations based on RAP 3 Experience, Ron Smith, RAP3 (US)

09:00-10:00 Demo of US DOE Bell 412 helicopter with AMS radiation detection system

10:00 - 10:15 Break

10:15-11:00 Uncertainties in aerial gamma spectrometry — experience and perspectives from UK and
international intercomparison work, David C.W. Sanderson, SUERC, (UK)
11:00-11:15 Q&A on UK Presentation

11:15-12:00 Spectral Methods to Detect and Quantify Airborne and Ground-Based Sources, Mitchell Myjak;
Pacific PNNL (US)
Uncertainty Analysis for AMS Data Products, Mitchell Myjak, PNNL (US)
Joint Spatial Analysis of Ground and Aerial Radiological Data, Warnick Kernan, PNNL  {US)
12:00-12:15 Q&A on PNNL Presentation

12:15-13:45 Lunch

13:45-14:30 Uncertainty Analysis of Consequence Management (CM) Data Products, Lainy  Dromgoole
Cochran, SNL (US)
14:30 - 14:45 Q&A on SNL Presentation

14:45 - 15:30 AMS Boston Marathon Survey Uncertainty Analysis, Scott Suchyta, RSL (US})
15:30 - 15:45 Q&A on RSL (US) Presentation

15:45-16:00 Break

16:00 - 16:30 Uncertainty Quantification Using Gaussian Method of Extraction of K, U, and Th
Concentrations, Daniel Haber and Avery Bingham, RSL (US)

16:30-17:00 Empirical Uncertainty Estimate for AMS Measurements, Avery Guild-Bingham, RSL (US}

17:00-17:15 Q&A on 2 RSL {US) Presentations

17:15 End of Day - Transportation to the Hotel
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NEVADA NATIONAL

U.S. Department of Energy, National Nuclear Security Administration NNSS
Office of Nuclear Incident Policy and Cooperation SECURTV.BITE

June 29 (Friday), North Las Vegas Airport
No transportation provided from the hotel to North Las Vegas Airport
08:00 - 12:00 US AMS — French IRSN Discussion on final report after the joint survey (room 1)

08:00 —12:00 US-AMS — Norway NRPA Discussion on preliminary results on 2018 joint survey
(room 2)

REMOTE SENSING LABORATORY
Nt A Fonce BAe a JooT BAIE ANSHENS
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