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Nuclear Power Station and Thermal Power Station
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Multi-walls to contain radioactive fission products
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Reactor Shutdown system
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Natural Radiation Source

From Outer Space From Air

Radon

Cosmic rays
From Foods

From the Ground(rocks and soil)

Uranium(U), Potassium (K)
Thorium(Th),etc.
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¢ Natural radioactivity in human Nal detector of d=20cm x2

body and food
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Bq 0 e ——————
Rubidium-87 500 0 50 100 150 200
Bq
Lead-210 & Polonium-210 20 Bg Gamma ray Energy ("0'01”‘*")40 _
Radioactive materials in the body Measured _amount of 4°K is 3000Bqg
(for an average Japanese weighing 60 kg) In YamaShlta S bOdy

Potassium-40 “4°K in Japanese foods per kg (Bq/kg)
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Dried Kelp 2,000 Dried Mushroom 700 Chips 400 Spinach 200 Beef 100
Soft Seaweed 200 Milk 50 Bread 30 Rice 30 Fish 100

Source: Nuclear Safety Research Association “Research on environmental radiation data (1983)”




Radiation Doses from Natural and Artificial Sources
- The annual average dose in the world -

Artificial Source
Medical exposure is

0.39 Medical selectable.
\/ / \ ‘ Radiation
sl f@f % \\,éll'- Air 0.6mSv

Total
3.01 mSv

Natural Radiation
2.4 mSv

Natural Source

Exposure from the natural

sources is unavoidable. -
Atmospheric nuclear test  0.005 mS
Occupational exposure 0.005 mSv
Chernobyl accident 0.002 mSv
Nuclear cycle (Public) 0.0002 mSv
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Effects of Radiation

Relationship between Radiation Levels and Health

Amount of radiation energy
absorbed by materials and human

Non-Natural Radiation Gray(Gy)

Cancer treatment
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Kerela and Chennai in India

Pocos de Caldas in Brazil

PET/onc
Annual limited dose
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World: Natural Radiation
(2.4mSv/person/year)

i Japan: Natural Radiation

(General public)

X-ray photograph
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(2.1mSv/person/year)

(Stomach)

I

X-ray photograph (chest)

. Tokyo-NY(Round trip)
(Increase of cosmic rays due to altitude)

Dental photograph

Millisievert (mSv)

Radiation ricks (cancer, hereditary effects*) on human body

Source: Documents from National Institute of Radiological Sciences and others
http://www.mext.go.jp/b_menu/shuppan/sonota/attach/1344729.htm_,

http://www.nirs.go.jp



http://www.mext.go.jp/b_menu/shuppan/sonota/attach/1344729.htm

Sub-Working Group (1): Discussion on
elementary - high school education

"5""/ - - |
Training on radiation for teachers-in-future
(students at education fac. of university)

Radiation experiments for children

- Field radiation measurements
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@ Radiation Monitoring point in Ohi NPS site MP4 BERER:
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Conclusion
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Everybody experiences
radiations from natural sources

Nice beach is near NPPs in
Japan

It Is difficult to fear something justly.

It Is easy to fear something too little, or too
much for radiation. But it seems rather difficult

to fear the radiation justly.

--TERADA Torahiko (1935) (translation from Japanese).
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Mysterious World of Radiation




Radiation from Plants

The more radiation the flower emits, the brighter the colour is shown on the plate.

Potassium K is contained in plants. K
contains 0.012% of 4K emitting
radiation. Half-life is 1.3 million years




Radiation dose in the World (from the ground)
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Containment Vessel
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Comparison of Risk factors

_ Rskfacor

Radiation exposure: 1000 ~ 2000mSv 1.8 times
Smoking

Drinking (540cc of Japanese sake 1.6 times
/day)

Underweight 1.29 times
Overweight 1.22 times
Radiation exposure: 200 ~ 500mSv 1.19 times
Lack of exercise 1.15 ~ 1.19 times
High salt intake 1.11 ~ 1.15 times
Radiation exposure :100 ~ 200mSv 1.08 times
Poor diet (lack of vegetable) 1.06 times

Reference
[ Relative risk of cancer by radiation and lifestyle ]

The table below is the survey result published by National Cancer Center in Japan. The
table indicates that how many times cancer risks increase (relative risk) by comparing
between a target group and a control group (e.g. smokers and non-smokers).

Source: Japan Radioisotope Association “Radiation’s ABC(2011)” and others



