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Year Event Radionuclides Scenario
% 2007 Earthquake -
% 2008 Earthquake ATM/WMO
% 2009 Mine blast ATM/WMO
% 2010 Mine blast xenon nuclear explosion
% 2012 Mine blast xenon + iodine nuclear explosion
% 2013 Earthquake xenon + iodine reactor incident
* 2015 Earthquake many isotopes 2 nuclear explosions
% 2017a Earthquake xenon (v)
% 2017b xenon (3/v)
% 2017c  Explosion particulate
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NPE are partially simulated scenarios of
potentially CTBT relevant events and cases

(often real waveform events combined with
simulated RN evidence)

NPE shall test and improve

» Analysis procedures
» Data products
» Communication routines between experts

P Bringing together different types of
information ...

P ... and scientists from various disciplines
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S io NPE 2019 - An Italian-G llaborati NPE 2019 timeline
cenario — An Italian-German collaboration
Colleagues from ENEA, Bologna: November 2019
Announcement,

»  Scenario Storyline RN concentrations
»  Radionuclide source terms
»  RRRdesign

BGR, Hannover, German NDC:

»  Seismic event selection

December 2019
ETA, with additional NTM
Exercise SRMR released

January 2020
Distribution of SRMR

»  Forward ATM for RN concentrations
»  ETArequest and additional seismic data
>

Organizational issues and website Februar 2020

Image source : lena.unipv.it

= = Additional seismic data
Initial announcement by fictitious alpine state Raetia : April 2020
Bicel i .
»  Accident at TRIGA reactor, Pavia, morning of 30th July 2019 NDC Workshep-inTolede
»  Small release of radioactive isotopes expected
S June 2021
»  Local monitoring in place, no hazardous level Disclosure at S&T
»  No radiological protection measures required

? NDC discussion about
results and future
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Scenario

Particulate RN detections

After the announced reactor accident
there were widespread particulate
radionuclide detections reported of

Ba-140, La-140, Cs-134, Cs-137

At stations

RN 41, 40, 48, 36, 55, 21 A 7

Noble Gas RN detections
At DEX33

Xe-133, Xe-135,

Xe-133m, Xe-131m

Concentrations were delivered in a RRR like format

National Data Centre Preparedness Exercise (NPE) 2019

Design and Expert Technical Analysis

J. Ole Ross, Giuseppe Ottaviano, Antonietta Rizzo, Peter Gaebler, Nicolai Gestermann, Lars Ceranna

This is a NPE2019 RRR with simulated concentrations, not an IDC generated.

Particulate Version

Creation Date: 2019/08/15 16:50:00
sample Arrival Time: 2019/88/8 23:58:00
Time difference from receipt of raw data to report creation: 203 hours

SAMPLE INFORMATION

Station ID: KwP4o
Authenticated: NO

Detector ID: KWP48_003
Station Location: Kuwait City, Kuwait.
Detector Description: Detector #1, in Kuwait City, Kuwait.

Sample ID: 5252508
sample Quantity: 14569.88 m3

Sample Geometry: DISCS@MMXS
sample Type: Particulate

PREPARATORY COMMISSION

4 CTBTO

NPE 2019 timeline

November 2019
Announcement,
RN concentrations

December 2019
ETA, with additional NTM
Exercise SRMR released

January 2020
Distribution of SRMR

Februar 2020
Additional seismic data

April 2020

Disel I' .
NBCS Werkshep-inTFolede
June 2021

Disclosure at S&T

? NDC discussion about
results and future
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NPE 2019 timeline

Need for Expert Technical Analysis (ETA)

November 2019
Announcement,
Neighbour state EASTRIA's situation _ RN concentrations
Protocol to the CTBT Part | section E
> Mistrust against neighbour state 20. ) ) ) December 2019
IDC ... shall include the following services:... ETA, with additional NTM
> National measurements of untypical particulates | (C) Assisting individual States Parties, at their request Exercise SRMR released
and xenon activity concentrations and at no cost for reasonable efforts, with expert January 2020
_ _ _ technical analysis of International Monitoring System Distribution of SRMR
> Particulates somehow consistent with IMS data and other relevant data provided by the requesting
'T“R‘T?‘A”rem:ets and maybe with a release from State Party, in order to help the State Party concerned Februar 2020
reactor to identify the source of specific events. The output of Additional seismic data
> Xenon origin questionable, not totally consistent any such technical an?.IySIS shall be considered a April 2020
with DEX33 measurements product of the requesting State Party, but shall be Disclosure-and-discussion-at
available to all States Parties. NBC Werkshop-inToledo
> No suspicious SHI event in REB
June 2021
> Need for assistance and help = ETA Inspired by series of Expert Meetings on Special Disclosure at S&T

Studies and Expert Technical Analysis 2018 / 2019
? NDC discussion about
results and future
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Expert Technical Analysis (ETA) request

ETA req u est by EASTR IA +++EXERCISE SCENARIO, SIMULATED CONCENTRATIONS BASED ON FICTITIOUS FORWARD ATM +++

The virtual sampling was performed in the city of Vienna, EASTRIA, at 48.24 degree northern
latitude and 16.42 degree eastern longitude. Sampling time is 24 hours for all samples.

Eastria  has provided national NPE2019 ) ] ) ) . ]
. lid t t th IDC d The national particulate sampling system has a MDC of about 50 microBg/m?® The national
radionuclide measurements 0 € an experimental noble gas system has MDC values about 1 mBg/m?.

requeStS assistance Wlth an EXpert TeChnlcal In the particulate sample with collection stop August 2" 2019 - 9:00 UTC among others

Analysis to |dent|fy pOtential sources. Within the (natural background) the following isotopic activity concentrations were detected:
request it was asked for Cs-137 Cs-134 131 (a-140 Ba-140
e S il ) i 0.5 mBg/m? 2.1 mBg/m? 0.06 mBqg/m? 1.2 mBg/m? 1 mBqg?
v It EXSTRIN Ry e 1 Backward Atmospheric transport modelling

for the given samples
The noble gas system obtained the following measurements, all activity concentration values
are given in mBg/m?:

2. Search for (real) waveform events in the

region of potential origin including events Collection stop | Xe-133 Xe-135 Xe-133m Xe-131m
not yet included in IDC SEL/REB products. 2019/08/026 UTC | 52 15 35 15
2019/08/03 6 UTC | 121 7 6.6
3. Characterization of the isotopic composition 2019/08/04 6 UTC | 24
NPE control team notifyed IDC and assessment of possible connection to oTjoaesEUTe 6
Director informally by e-mail in other scenario Samp|es 2019/08/06 6 UTC 6.7
Nov 2019 about idea and plan to '
request ETA within NPE 2019 and 2019/08/076 UTC | 93 > e
received a positive response. 2015/08/086 UTC | 22
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NPE 2019 timeline

. IDC results on ETA request ‘ B November 2019
Exercise-SRMR G AL ey Announcement
(State Requested Methods Report) S Prigieg, !

RN concentrations

for the NPE2019-Exercise » Quick response (within 14 days) with an paris) Sy S, . BEZeN
,Exercise State Requested Methods Report” 74 :

) x4
Requesting State Party: Eastria Budapest Decem be r 2019
Date of request issuance: S December 2013 A . . X L\ ) o
Dateol equestrecipt: 6 Gecember 2019 » Sticked closely to the specific questions given . ETA, with additional NTM-RN
Event :E'E:Ed.m by Eastria: ':UGA ;a;ir event according to the NPE2019 scenario | n th e req u est z g ‘*-~,:,;§:&Tma 5 @R.cme SS R M
vent location: avia, Madrid (S
Event time: 30 July 2019 . . =0 Tyrrhenian Sea * )
Event related data: 24 IMS radionuclide samples as summarized in Appendix 1 » Performed suitable ATM for the additonal - January 2020
Eastria refers to these data as “other scanario samples of NPE2013" H H H L. .
National data provided: 8 national radionuclide samples as summarized in Appendix 2 radionuclide data from Vienna Distribution of SRMR

Quote of the request: Eastria has provided national NPE2019 radionuclide measurements

+o the IDC and requests assistance with an Expert Technical Analysis > Radionuclide analySiS dlfflCUlt, potential

to identify potential sources. Specifically EASTRIA asks for: R . Februar 2020
1. Backward Atmospheri transport modeling for the given samples. connection of Xe at DEX33 and Vienna Additional seismic dat
2. Search for {real) waveform events in the region of potential origin . d Itional seismic data
including events nat yet included in IDC SEL/REB products. recogn 1ze
3. Analysis of the isctopic ratios and assessment of consistency to other .
scenariosamples of NPE201. P Considered waveform events listed in IDC April 2020
1. Backward Atmospheric transport modelling for the GVEN SBMPIES. .........oomesmmemn 2 p roducts

2. Search for {real) waveform events in the region of potential origin including events not yet N-BGWer-kshep—m—'Fe#ede
included in IDE SEL/REB product:

5. Aty o thestopc o et of coitoney t b e gl o » Identified small earthquake at Lake
e ? Constance 30 July, 5:32 UTC

Appendix 1 - 24 Mock-IMS radionuclide samples related to NPE2019 ...cuuuucmssesssssssssssssemssssnssnsss 16

June 2021
Disclosure at S&T

Appendix 2 - Eight simulated national radionuclide samples provided by Eastria on 5 December 2019
17

Appendix 3 - Backward Atmospheric transport modelling ~animations. ... 18

? NDC discussion about
results and future
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NPE 2019 timeline
: : Original Waveform Data Modified NPE-data

NPE 2019 Seismic event November 2019

. . ‘ Announcement,
peceed AN ] iﬁﬁ:ﬁi*' RN concentrations

' b [ -toooo December 2019

6000 - GRGRC3. HHZ 20000 - GR.GRC3. HHZ

ETA, with additional NTM
Exercise SRMR released

4000 10000
2000 0
0 ~10000
-2000 ~20000
-4000 ~30000

000 .. GR.MILB. HHZ : 20000 - ORMILB. HHZ
3000 L oo January 2020
o | oo i ) | Distribution of SSRM

i i f ‘
GR.TNS. HHZ 000 - op.THS. HHZ
6000

3000
o
-3000

Februar 2020
Additional seismic data

-6000

2000 . CEWLF.HHZ j i 16000 - GE.WLF. HHZ

1000 0000 Aprll 2020

o o Diselesure-and-discussionat
Parameter of scenario event ‘ 16000 NDC Workshop-in-Toledo
Ol’lgin tlme 29 June 2019 23:1747-9 UTC 23:18:11 23:18:41 231911 23:19:41 23:18:11 23:18:41 23:19:11 23:19:41
Epicentre 47.739N 9.108E
Source depth 3 km June 2021
Magnitude 3.7 ML Seismic data of regional station for two days (29/30 July 2019) were Disclosure at S&T
Regi Lak . s .

egon ake Constance provided. Within the data the signature of the NPE 2019 event was
. . . .. ? i i
manipulated to show somehow explosive characteristics. ? NDC discussion about

results and future
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Scenario with two radionuclide sources, non—compliance!

M3.6 201907129 - 23:17:47 UTC Lat47.75 Lon 9.07 Depth 5.0km

25 km NE
7ham Wt

Intentional fire in spent fuel storage at TRIGA reactor, S 8 ] Delayed xenon release from
Pavia, with release of particulates: ST | i T nuclear explosion in the
| A " iy ground of Lake Constance
Ba-140, La-140, Cs-134, Cs-137, 1-131 ' o “: - (Bodensee)
. . - . fAFEr A e . PP Xe-133, Xe-135
Conistent with official announcement of Raetia g - - : ’ .
: : , — : - g S s o e | Xe-133m, Xe-131m
RUPS6 | g _ 5 e, ,/:“
CNP20 gﬂ o - P i -«
NPzt g s ’ o ‘ 4 Special at DEX33:
s g Y L ! .
el 102 - A ,'_’..'/i s 5‘{5‘,; admixture of real xenon background
RNOSS5 - g es Crllid P sd 4 1 SEmsc g
KWP40 g RAND22 — s
.- X22 - 1 5
RNO36 - 18 5 ﬁ[ﬂdggé_ | I 1 §
NEP48 - 5 [ 1 g
RNO41 - ; Elﬁggg: ] ma e | | 1I ‘g
£ [ 168
viPoo| e ‘ nE A . z
31/07 01/08 02/08 03/08 04/08 05/08 06/08 07/08 08/08 09/08 10/08 11/08 2 NS 1 g
TT/MM in 2019 S KWP40 FIiEwE 3
RUPSS e ! 2
. RN036 - 1 m an " g
Unfortunately some RN scenario flaws: RUPSS | ’ |_ 1 ] ® :
H H o . DEP331 4
- inconclusive 149Ba/10La (ment to be ,,somehow equilibrium®) APg0 | I TE . G- ¥;
. MOSC q 2
- switched  137Cs/134Cs AuPet| ! = - 2
LLe . H 31/07 01/08 02/08 03/08 04/08 05/08 06/08 07/08 08/08 09/08 10/08 11/08 12/08 13/08 2
- difficult ATM situation at the alps MM in 2019 g
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NPE 2019 timeline

Venue for sharing of NPE2019

Summary NPE 2019 results among NDC yet to come...

November 2019
Announcement,
RN cocnentrations

> Tricky non-compliance scenario with distraction release
from intentional burning of spent reactor fuel (some Short Discussion about NPE December 2013
J P process and needs during S&T ETA, with additional NTM
shortcomings in istopic composition) NDC session Friday 16-18 Exercise SRMR released
January 2020
> Some shortcomings in RN concentrations Distribution of SSRM
Outlook to NPE future bruar 2020
> Fictitious nuclear explosion based on shallow ML 3.7 o ebruar o
L20WS L0, SO _KOIE. 12056 Additional seismic data
earthquake undetected in IDC pipeline
April 2020
> First ETA request to IDC ever NDC-Weorkshop-in-Foledo
> First time synthetically altered waveforms g JL!ne 2021
. Disclosure at S&T
> Delayed discussion and disclosure - ? NDC discussion about

results and future
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