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Involvement of stakeholders and general public

plays one of the key roles in the process of effective
solving problems in emergency preparedness, response
and remediation on affected territories. To accomplish
these tasks, it is necessary to gain the participants’
confidence to information on radiation situation provided
by the authorities.



Experience from severe accidents in past

1986 - Chernobyl
- information provided by authorities to public rather limited und mostly unappropriate

- almost no availability of suitable equipment for citizens measurement
- no social networks for sharing information
2011 - Fukushima

- information provided by authorities to public often considered unadequate

- citizens measurements started using at first improvised devices,
consequently design, development and proliferation of suitable devices for CM by
volunteers (SAFECAST) based on open-source hardware and software approach

- internet and social networks widely used for sharing monitoring results

Lesson learned: reasons for lack of public confidence to authorities were

- poor and/or rather limited communication
between official authorities and stakeholders and general public,

- restricted access to information for stakeholders and general public,
what may have extremely negative impacts on their
- understanding of actual situation, its possible risks and implemented protective measures
- acceptance of these protective measures
- participation and collaboration in remediation of affected areas.




Possible way to improve the situation: implementation of
citizen radiation monitoring performed on voluntary basis.

Whether the authorities like it or not, people will not only demand

for information, but

- find way how to manage for detectors and carry out measurements
by themselves - especially if suitable detectors (cheap enough,
simple operable) are available,

- sharing data, information, meanings etc. on social networks...

Perspective:
- making sure, the official results are compatible with the citizens

self-measured ones, the public may gains more confidence to them
- increasing capability of monitoring if implemented as supplement
to professional monitoring



Examples of citizens initiative in past in Czech Republic

1) Family houses bulit using radioactive clinker concrete panels,
(built: 1972-1983, dose rate up to 2 uGy/h) P,

discovered in 1987 by house owner
(he borrowed a detector from U mine)

discovered 29.9.2011 by radiation
enthusiast near to the playground

(using Wrist Gamma Watch)
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Actual trends in design of devices for citizens monitoring

fixed stations - detector coupled with simple processor unit providing
- storage of measured values together with date/time information,
- capability for data transfer to central database via internet connection

Examples:

Radioactive@Home (scientific project - Poland)
« simple device with GM detector with

* USB connection to PC

* local display of actually measured value

« automatic transfer of results to central
database via PC internet connection

g |n- door use World map of Radicactive@Home adiation sensors - h .

* unit price: ~ 25 euro S o i s

, Poland.

utschiand ~ *
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http://radioactiveathome.org/boinc/

MOSTAR — R&D project SURO & NUVIA — Czech Republic

sophisticated device with up to three GM* detectors
USB/LAN connection to PC

local display of full range of measured values and parameters
on PC/NB (including history)

full user control of measurement parameters,

off-line operation possible

automatic transfer of results to central database via PC/NB
internet connection or mobile networks (stand-alone version)
web: mostar.envinet.eu (registration necessary)

intended for municipalities, schools, youth tech-centers, local
volunteer organizations (fire brigades, scouts, ...)
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Actual trends in design of devices for citizens monitoring

mobile monitoring

- detector coupled with processor unit and GPS module, providing storage of measured
values together with date/time and geographical coordinates

display of measured values and additional information and parameters,

capability for data transfer to central database via internet connection

compact, resistant to weather and mechanical influences
battery powered system with long operation time

Example:

Safecast bGeigie Nano (Japan/USA)

* GM pancake detector

* Li-lon battery charged via USB (>30h operation)
« display of actually measured value (CPS/uSv/h)

« data storage on removable SD-card (every 5 sec)

« data transfer to central database via PC (SD-card) o
or via BT coupled smartphone (on-line data transfer) é

. A A
e blog.safecast.org/ price ~ 600 euro h‘ e

(registration necessary for data providers only)
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Web presentation of results from citizens monitorin
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features: - acceptable sensitivity - validation of data - widely spread over the world
amount of data obtained even in normal situation larger than these from governmental systems
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Czech Republic: Security Research supported by Ministry of Interior

ID 20152019028 RAMESIS - research (SURO & UTEF CTU) and commerce (NUVIA)
,Radiation Monitoring Network for institutions and schools to assure early

awareness and enhancing safety of citizens”
Improvement safety of population through introducing of radiation monitoring system at
level of institutions, schools and citizens in accordance with current international trends.
Instrumentation including central application for receipt, storage, administration and
publication of monitoring results will be analyzed, projected, developed and obtained.
System will be implemented at selected institutions and schools, including training and
informational materials for understanding radiation problem:s.

Objectives of the project:

- design, development, operational testing and implementation of tools for supporting
citizens radiation monitoring networks
(detectors, communication, central database/application for local&web data presentation)

- preparation of information materials, methodics, manuals, guides etc. for users&public

- preparation the system for possible future integration of results of citizens monitoring
into Radiation Monitoring Network operated by authorities



Roles of participants in RAMESIS project

SURO - project coordinator,

» formulation of requirements for design and parameters of detectors,
monitoring network and central database/application,

e communication to public

* testing functionality of both detectors and network

e preparation of information materials, documents, guides etc. for users & public

* implementation of mobile monitoring

NUVIA
e design and realization of central database&applicaton for receiving, storing,
processing measurement results and publication on web

UTEF
 development of detectors
- for fixed stations network based on Si-diode
- advanced detectors based on pixel Si/GaAs detectors for schools




Results of the RAMESIS project (up to summer 2017)

SURO - mobile monitoring utilizing SAFECAST bGeigie nano detectors
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UTEF - development of detectors for fixed stations network (based on Si-diode)

and of advanced detectors (based on pixel Si/GaAs detectors) for schools
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SURO is preparing mapping software, tools and map-data
for citizens, schools, municipalities etc.

enabling measurement results processing and presentation on local level
(based on open source solutions — free of charge)
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Map presentation of citizen monitoring results on local PC/NB
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QGIS using off-line maps

- prepared by SURO

- based on OpenStreetMap
QGIS using on-line maps R — —
- Google ' ‘T
- Bing

- OpenStreetMap
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QGIS plugins for processing SAFECAST data

Safecast )
. - simple input data by direct reading
-ﬁ B a&é * [ *.LOG files from Safecast SDcard
Style: 0.08 - 5.00 microSvh v~ | Apply - possibility to easily remove selected parts

of data not intended to share
(personal/private information protection etc.)

—_——
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‘@‘ Do you want to delete 169 selected features? This operation cannot be
& reverted.
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Results of the RAMESIS project (up to summer 2017)
SURO & NUVIA - Web Information Portal

Go gle https://www.suro.cz/aplikace/ramesis-wiki/index.php/Vitejte_na_informaénim_por “ HH
PrekladaC z: cestina Y Do: angli¢tina v Zobrazeni:  Preklad  Pavodni text A

-~ Login
Page Discussion Read View Source View history |Hledat Q

RAMESIS
Wiki

Main page Schéma sité RAMESIS

Recent changes
Random page detektory ‘ ‘

Help stacionarni @ :

Tools \ webova u : = .uii\'lat'elé s
it links here aplikace 0 raznymi pravy
Related Changes m \ @)

EEER ]

Welcome to the RAMESIS Information Portal

Special pages P

Print version o I‘w
J——
Permanent link 1 05
L _—

Page information " ‘

S - i E I 2§
[/ {- prezentace dat vefejnost

k/ O O | - databize a jejich interpretace

== s - zpravy, komentare

a detektory - diskuse/FAQ
mobilni
dobrovolnici, obéané, skoly, ...

Content [skryt]
1 Project RAMESIS
2 Mobile measurements - SAFECAST detectors
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Information materials f

documents prepared by SURO available

- ON WWW.SUro.cz
- on Wikipedia (synchronized)
- on WIKI

Vyhledat

E Statni Gstav radiacni ochrany, v. v. i. Frotiedat portd)
SUR@ National Radiation Protection Institute o N

Uvod | Onas, kontakty Vyzkumna Ginnost  Radiacni monitorovaci st~ Radon a piirodni ozafeni  Lékafské ozafeni  Kurzy radiacni ochrany

Radiacni ochrana  Publikace  Legislativa  Systém kvality  Produkty, siuzby, cenik  Internetové odkazy ~ Otazky a odpovedi
Nachazite se zde: Uvod / Otazky a odpovédi / Jake hodnoty davkoveho pitkonu miizeme v CR otekavat?
Jaké hod dévkového prikonu mizeme v CR

Clanek poskytuje zakladni informace tykajici hodnot davkovych prikonis na izemi Ceské Republiky a je vhodny nejen pro uzivatele detektori
Safecast bGeigie Nano.

or users and public

B Statni stav ragiatni ochrany, v. v. L, www.suro.cz 08 2016

Detektor SAFECAST bGeigie Nano - doporuceni jak mérit

mnzka

detoktor displey

dentitkacni
cislo phistroje

pahied na svrchni strany
phistroje s dispiejorn (obr. vpravo)
& spodni s miizkou detektory (obr. vievo)

1) Vhodnost pouziti riznych dopravnich prostfedki:

Pasi méteni je asi nejlepsi zpisob jak ziskat kvaiini data, ale je ponékud asové ndrotné.

Kromé pésiho mdfeni miszete samoziejmé vzit detekior i na vylet na kole, méfit v auté apod.
Nicméné nema smysl MRt ve viaku nebo tramvaji, protoze detekior je vysoko nad zemi a
navic Zasto stinén masivnim podvozkem,

Nehodi s ani pro méfeni v lanovca nebo letadie, PR jizdd v lanovoe nezndte vysku nad
terénem a navic se tato vykka méni. Letadio je pak pilis vysoko s ohledem na Gilivost
pristroje, mimo to opél nemdle Gds) o vyice 8 GPS ma uvnif letadia Spatny signdl nebo
nefungue viibec

I3 Strdok 1 (cotom 3) dan Helwbrant 2016

Stétnd stay radiadni ochrany. v. v. . wwwsuro.cz 08 2016
Detektor SAFECAST bGeigie Nano - doporuéeni jak méfit

2) pési méfeni

Idedini umisténi detekionu je standardni vytka cca 1 melr nad zemi, m/izkou delektory doki

To plati napfikiad. pokud méte detektor v batohu na zadech, Takové umistén! nen casio mozné.
nicmeénd neni samoziejmé problém umistit detektor jinym zpusobem.

Pokud potfebujete detekior umist jinak, napfiklad do strany (botni kapsa, mensi baioh apod.).
Je vhodné, aby detektor neméfi “skrz vas® nebo skiz nacpany batoh - . aby mfizka byla co
nojblizo smérem k vndjsi strand batohu, a ne k zadim. Obrazky nize uvadi par prikiadd.
phcem2 neseni plistroje v ruce se pro diouhodobé méfeni nehodi - nenl pfilié pohoding.

Stejné tak napl. v tadce ples rameno nebo v kabeice e vhodné mit mfizku orientovanou
smérem od téia. To je proto, aby zbytecné nedochazelo ke stinéni detektoru.

Piikiad umisténi v batohu. v ruce

Viuce Vbatohy
- mntsou < vidy mitthou od tia
dots
PhKiady
<o dd, miitkou dok
ok - ven

~miithou smérem dozadu

o Strinka 2 (cwthem 3) dan Holobvant 2016

V textu je pro zjednoduseni uvédéna velicina “dévkovy prikon” s jednx
mezi uzivatel pristrojil Safecast. Presnéji se jedna o hodnoty prikonu pr

fiynledat

Statni ustav radiacni ochrany, v. v. i.
National Radiation Protection Institute

& Nejste prihlasen(a) Diskuse Pfispévky Vytvofeniuétu Pfinlasent

SUR®

Zakladni prehled o radioaktivité horninového podiozi Ceské Republiky p

Clanek  Diskuse Cist Editovat zdroj Zobrazit historii Q
p— Uvod | Onds, kontokty  Vyzkumna Ginnost  Radiacni monitorovaci sit ~ Radon a prirodni ozareni  Lékafské ozdfeni  Kurzy radiacni ochrany
okm . w .
* et s Radiacniochrana  Publikace  Legislativa  Systém kvality  Produkty, sluzby, cenik  Intemetové odkazy  Otazky a odpovedi [lRS)
g et wixkpepiE | Safecast (organizace)
A A s b 260 - Nachazite se zde: Ovod / Otazky a odpovedi / Jak funguje Geiger-Milierlv (GM) detektor? Otevien encyklopedie i o
P safecast je mezinarodni organizace tvofena
e— ——
L *Kariowy ey id s B Hradec Krdlowe | Jak funguje Geiger-Miillertiv (GM) detektor? Hisvid stoann predevi iky, se zaméfenim na tzv.
o Ruovss . Praha
M L Baroun ot e & Nejleps Elanky otevienou védu v oblasti radioaktivity a :
oo pied e Jednoduchy popis Geiger-Millerova detektoru, vhodny pro laiky. Nahodny clnek sivotniho prostedi. Safecast spravuje globalni H v
o vincip plati obecr etekto Geiger-Millerova (GM) detektor: ’ ( zme . . e HE
] T Nize uvedeny princip plati obecné pro véechny detektory na bazi Geiger-Milllerova (GM) detektoru - napriklad Safecast bGegie Nano. Folditint Aviing RS ORI X f
Koy Tiber o b, lonizujci zifeni :"l'j"‘”,"‘t"r portal ionizujiciho zafeni a byl zalozen kratce po g \
Subes Sriboncn . : § acLEo nehodé jaderné elektramy Fukushima Daiichi v .
. Brmo Népovéda o s :
5 Podtehul pomas Japonsku po nicivém zemétreseni a tsunami v " § |
Ak Princip GM trubice Podpoite Wikipedii  Tohoku 11. bfezna 2011. ukézka Safecast dat v QGISu
. d -
Tisk/export Safecast tym ve spolupraci s firmou Vznik 2011
prilet Vytvorit knihu International Medcom, Tokio Hackerspace a Ugel dobrovolnicky sbér
zateni Stahnout jako PDF dal3imi dobrovolniky navrhl riizna zafizeni@ pro :at‘dvvvw °telvf’eneh°
St e S v ) ardware, online
Vere ks radiacni mapovani. Véetné bGeigie a bGeigie el :
Nastroje Na‘rro plro mobilni aplhkace (pro pe§| a p'ojezdcva sidlo Dogenzaka, | ®
; Sd‘@lulé sem méreni), nebo pevné stanice, nazyvané Japonsko
.-C it i
lonizace OuVISElic ZMENY | pointcast. Klféové osoby Sean Bonner, Joi Ito,
plynu Nagst soubor SN s
t—é— Speciéinistrinky | Vdechny Gdaje jsou shromazdovany pomoci ) ieter Franken
Trvaly odkaz Safecast API@ a prezentovany na vefejné Oficidinfweb www.safecast.org@
- Informace o dostupné interaktivni mapé - Safecast Tile
Z strance
Polozka Wikidat Mape.
Citovat strénku

Obsah [skryt]
1 bGeigie Nano
2 Pristroje Safecastu v Ceské republice
b i 3 Instituce vvuzivaiici ofistroie Safecastu

Viinych jazycich g
Deutsch
English
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CONs and PROs
of engaging citizen monitoring in coping emergency

experience from Chernobyl and Fukushima accidents:

public will demand information
in case authorities and/or NPP operator fail in providing
complex, reliable and in-time information they will loose credibility at all...

public cannot be stopped or restricted
- in attempts to obtain information,

including obtaining of detectors and performing their own measurements
- in sharing results of monitoring, information, etc. on social networks



CONs and PROs
of engaging citizen monitoring in coping emergency

CONs - questions/risks:

- citizen monitoring results provide usually only a rough information on dose-rate
- total dose-rates measured by simple detectors usually used by the public may not be
inadequate for proper evaluation of radiation situation and prognosis of its development,

nevertheless if properly treated they can make significant contribution to overall
evaluation of the radiation situation

- expert engagement is inevitable, providing evaluation based on as much complex
information on the situation as available
(example — noble gas release from the Fukushima NPP)

- results misinterpretation and/or hoaxes - may cause incommensurate reactions of public
and even panic behavior...

- overwhelming of the authorities by requests for evaluation/explanation etc.,
often followed by endless discussions of possible (including not reasonable) alternatives

- demands of public for ,,alternative opinions” by ,independent” experts - who are they?



PROs — benefits

- in the event of an accident an enormous amount of data could be obtained by citizens
(very quick and cheap) at the time when government could have only limited capacity of
measurements — citizen data can help in more efficient usage of response capabilities

- citizens (stakeholders) involvement in measurements in advance (under normal
circumstances yet) could help in their education for better understanding of radiation
risks and confidence resulting into engagement in response to emergency

- even in case of a large/total blackout there will be available at least local data

Conclusions

- engaging public in monitoring performed on voluntarily basis can help keeping
or even raising credibility of public to recommendation given by authorities for

proper coping the emergency

- for proper understanding the radiation situation, giving chance for wide
adopting necessary radiation protection measures by the public,
the public must get appropriate information and education in advance




Thank you for Your attention

RUEStLonS?
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