Participatory Environment Monitoring
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Action Research for Radiation Monitoring in Japan
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[1] Kenji Tanaka, Makoto Itoh: Communication and Information Inducing Suitable Danger-avoidance
Actions from Disaster, Japan Society for Disaster Information Studies, No.1, pp.61-69 (2003). 2
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[2] Press releases from National Consumer Affaires Center of Japan;
http://www.kokusen.go.jp/r 1-20110908_1.htm!
hitp:/A kokusen.go.jp/r 0111222_1.htm!

3 http://www.kokusen.go.jp/pdf/n-20120524_1.pdf 4
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2.3 Summary
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Two professors emeritus insist radiation hormesis and safety of contaminated beef in TV shows.
.
.
- - (e.g. BBC)
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[3] The Society for Risk Analysis Japan: Emerging Issues Learned from
the 3.11 Disaster as Multiple Events of Earthquake, Tsunami and [4] Toshiyuki Masamura: Trust in Science and Mass-media, Special Issue (1) on 3.11
Fukushima Nuclear Accident , pp.42-43 (March 11, 2013). 9 Fukushima Daiichi Nuclear Disaster; TV, Journalism and Social Media, Trends in the Sciences 10
(Science Council of Japan ), pp.42-45, 2013.1 (in Japanese)
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Low-cost, Low-Efficiency, but High-Practicability

Scintillator Crystal Geiger-Multer Tube PIN Photodiode
100 USD 50 USD 0.1 USD
3 sec. 10 sec. 2 min.
&
No Aging
for Semi Radiation Detection Degradation

« Knoll, Glenn F.: Radiation Detection and Measurement, pp.365-414, Wiley (2010).

« Iniewski, K.: Semiconductor Radiation Detection Systems, CRC Press (2010).

« K. Iniewski, Electronics for Radiation Detection, Florida, CRC Press, 2011

« H. Spieler, Semiconductor Detector Systems, New York, Oxford University Press,2005

« G. Dearnaley and D.C.Northrop, Semiconductor Counters for Nuclear Radiations, 21 Edition, NY, John Wiley, 1966

- H.Kitaguchi, H Miyai S.Izumi and A Kaihara, “Silicon semiconductor detectors for various nuclear radiations,” IEEE Trans. Nucl.
Sci., vol. 43, no. 3, June 1996

« Hamamatsu Photonics, Technical Information; Application circuit examples of

13 - Si photodiode; Gamma-ray, X-ray detector (2008), p.3 (Online)
« http://mww.hamamatsu.com/resources/pdf/ssd/si_pd_circuit_e.pdf
Using various, internal modules Software-Based Implementation
«3.5mm 4-pole plug /O —
*A/D Converter (40kHz 16bit) Oscilloscope Mode
*Human Interface
*High Performance CPU
*GPS
«Camera R
X Radiation Pulse Mod
*Mobile Network Radiation Pulse Mode
Energy Histogram Mode
1 Measurement Mode Map Mode
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Total Dose Mode

FRISK® Candy Case Beta Particle Shield by 10yen Coin
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— Mold Cost (10,000+ USD)
— Production Cost

— Design Resource
*IKEA [5]
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[5] Norton, M. et al.: The 'IKEA Effect: When Labor Leads to Love, Harvard Business 17
School Marketing Unit Working Paper No. 11-091 (2011).

18




Bevar Resnavan Dewites
.
_ UK|
Sweden
_ Singapole|
Korea|
Denmark|
Australia|
*Success! New zealand
- 350 conttor s
- or 24 days Netherland
— 167 Backers ether T;‘s
— 23 Countries o
P —— Canada
Germany|
U i i i —
J )
p: s 7 s 7 s 7 s o
0 5 10 15 20 25 30 35 40 45 50
19 20
le Vil kak ramt The affected factory
=t
" . Here .
Vit poatisd o insemat mews Lse Wi & o
TN LTHRE !
2 4 IEEE - g
¥ r -
¥ - s g
§ o aiEw I 1
I KBS( o Sl oes
- Tsunami Area
.
I: SeMonde ) ©
NIKKEI DESIGN 21 [6] Auger, P. et al.: What Will Consumers Pay for Social Product Features?, Journal of 22
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[7] T. Kuipers, C. V. Wout, and F. Bader, “iPhone
als stralingsdetector,”, Nederlands Tijdschrift
23 e Voor Stralingsbescherming (Dutch J. Radiat.

Protection, vol. 2, no. 2, pp. 32-34, 2011.




*Area

— Okuma-village, Fukushima

(Restricted Evacuation Area)

«Collaborators

— Prof. Matsumoto of Keio Univ.

— Local Government Office
*Period

— 2012.2.9-, 10 times

The level tends to be higher
nearer the plants, but still
differed, even in same zone.
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[8] Ishigaki, Y. et al.: D

p of Mobile

Tests in Fukushima, IEEE Sensors, Vol. 13, Issue 10, pp.1-7 (Oct., 2013).

System Utilizing Smartphone and its Field

*Area

— litate-village, Fukushima

— 40km from the reactor, 50 mSv/year
*Collaborators

— Prof. Mizoguchi of U-Tokyo

[9] Mizoguchi, M. et al: Environmental

Count rate [cpm]

«Period Monitoring of Village Contaminated by
Radionuclides, Proc. AFITA/WCCA 2012, 28
— 2011.10 Taipei, Taiwan, Seminar(19)-03, 138 (2012).
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Hot-spot around downpipe at an elementary
school, 0.22 uSv/h, Saitama-Pref.

Chernobyl Nuclear Power Plant, 2.49uSv/h Frontline base in Fukushima (J-Village),
0.45 1.90uSv/h

Contaminated soils covered by blue-colored sheet
in Children’s park, 0.49uSv/h, Chiba-Pref.
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Afilter removed from a domestic
air cleaner, 0.36 uSv/h, Tokyo

Tokyo Paris
ﬁ,ll'.-lwrw L dil i
International Flight, Total 8 uSv/h Rome, 0.1 uSv/h, ancient
structures contains natural
radioactive materials
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Wireless Monitoring Post

Improving Efficiency
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Desktop CT Scanner

~Tricorder—

source-desktop-ct-scanner/

http://www.tricorderproject.org/blog/towards-an-inexpensive-open-
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Open Source Hardware

Circuit Engineer
In Intel

Dutch Metrology
Institute Staff

Information Graphics created
by Professional Designer

A user found that the background was a little bit high (0.13 uSV/h) in Okayama-prefecture while the area is over
600 km away from Fukushima-prefecture, and other user told the reading was almost same in Fukushima.
Hereupon, a radiation specialist noted that the average, natural background in Okayama-prefecture had been
around 0.126 uSv/h because of geological property before the nuclear disaster.




