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Change of dose rate around Fukushima
after the accident
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Radioactivity level in fallout
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I-131 Radioactivity in fallout
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Reference: http://radioactivity.mext.go.jp/ja/monitoring_by_prefecture_fallout/2011/03/index.html
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Fukushima could not measure radioactivity of I-131 and Cs-137 in fallout before 27,
March because of corresponding to the earthquake.



Emergency Monitoring Plan
(March – July, 2011)

Monitoring target Implementation agency

Dose rate, radioactivity concentration
MEXT, Fukushima, NPA, MOD,
Nuclear operators and related
companies

Airborne monitoring SDF, JAXA, DOE

(Please refer to this URL for the results of these monitorings http://radioactivity.mext.go.jp/en/)

Sea area monitoring JAMSTEC

Enhanced local monitoring program Local governments

MEXT: Ministry of Education, Culture, Sports, Science and Technology

NPA: National Police Agency
MOD: Ministry of Defense
SDF: Self-Defence Forces
JAXA: Japan Aerospace Exploration Agency

DOE: U.S. Department of Energy
JAMSTEC: Japan Agency for Marine-Earth Science and Technology
Local governments: Tokyo, Hokkaido, and all the prefectures



Comprehensive Monitoring Plan
Monitoring target Coordinator

General environmental monitoring (soil, water and
atmosphere, etc.), air space, sea areas, schools and
public facilities, etc.

MEXT
http://radioactivity.mext.go.jp/en/

Ports, airports, parks and sewage, etc.
MEXT (with MLIT)
http://www.mlit.go.jp/page/kanbo01_hy_0014
28.html

Water environment (Water resources, rivers and lakes,
groundwater, and bathing resorts), natural parks, and
waste

MOE
http://www.env.go.jp/jishin/rmp.html

Cultivated soil, forests, and pasture grass MAFF
http://www.maff.go.jp/e/index.html

Foodstuffs (Agricultural products, forestry products,
livestock products, and fishery products, etc.)

MHLW
http://www.mhlw.go.jp/english/topics/2011e
q/index.html

Tap water
MHLW
http://www.mhlw.go.jp/english/topics/2011e
q/index.html

MEXT: Ministry of Education, Culture, Sports, Science and Technology
MLIT: Ministry of Land, Infrastructure, Transport and Tourism
MOE: Ministry of the Environment
MAFF: Ministry of Agriculture, Forestry and Fisheries
MHLW: Ministry of Health, Labour and Welfare



10-Mar, 2011 ~ 6-Feb, 2012

http://www.jaea.go.jp/jishin/monitor.pdf



Radioactivity level in monthly fallout
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Airborne monitoring survey in the eastern part
of Japan (Converted into the value as of November 1)

Dose rate at 1m
from surface soil

Radioactivity
concentration of 134Cs
and 137Cs in soil

http://radioactivity.mext.go.jp/en/1270/2011/11/1270_1125.pdf



Sea area monitoring plan by Japanese government

Date Plan

March 22 Sea Area Monitoring Action Plan

April 5 Enhancement of Sea Area Monitoring

April 25 Strengthening of Sea Area Monitoring

May 6 Sea Area Monitoring in Wider AreasMay 6 Sea Area Monitoring in Wider Areas

August 2 Comprehensive Monitoring Plan

Near field + Far field
Gamma emitter + Sr, Pu
High frequency Low frequency
Higher detection limit lower limit

(1) Radioactivity concentrations in the
seawater

(2) Air dose rates over the sea
(3) Radioactivity concentrations in

airborne dust over the sea



Current plan for marine monitoring
• Wider sampling area and lower detection limit by

high resolution device
Larger volume: 30~50L
Chemical separation: AMP,

coprecipitation of FeNi[Fe(CN)6]
Long counting time: 80,000 sec～

Sea area Detection limit
for 134Cs and 137Cs

Remarks

Front of NPP ~ 30km radius Near NPP and coast:
1~2 Bq/L

10~30km from coast:
0.5Bq/L

For a few point,
MEXT will analyze
them with the limit
of 0.025 Bq/L

Coastal ~ 30km from coast

Off shore 30~90 km from coast 0.001 Bq/L BG level

Deep sea 90~280 km from coast 0.001 Bq/L



Readings of Sea Area
Monitoring
(Nov 30, 2011 ～
Dec 2, 2011 )

http://radioactivity.mext.go.jp/en
/monitoring_around_FukushimaN
PP_sea_sea_area/2012/01/1330_
012618.pdf



Distribution map of
radioactivity
concentration of Cs-
134 and Cs-137 in
marine soil
(Dec 5, 2011 - Dec
16, 2011)

Cs-134

Cs-137

http://radioactivity.mext.go.jp
/en/monitoring_around_Fuku
shimaNPP_sea_marine_soil/2
012/01/1350_013114.pdf



• LAMER: Long-term Assessment Model of Radionuclides in the Oceans,
developed by JAEA to predict the radioactive dispersion in global scale with the
annual mean three dimensional velocity fields.

• The grid size of the velocity field is 2 degrees (200km*200km) horizontally and
15 layers vertically.)

• The surface mixed layer was considered.

LAMER (JAEA)

• The surface mixed layer was considered.

14

• Concerning the validation of used model,
evaluation of 137Cs concentration in the
seawater which was released from the past
atmospheric nuclear tests was carried out
by using LAMER code, and the obtained
results were compared with the
observations.



Change of 137Cs concentration in seawater
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• As the deposition from atmosphere was assumed as a point source, the spread and
concentration of Cs are underestimated and overestimated, respectively.

(dotted line)

• It is expected that water mass containing Cs-137 moves to eastward in the
Pacific Ocean by Kuroshio current, its extension and north pacific current, then
the center of the water mass would reach at the east of the north Pacific in 3
years.

• The water mass of about 0.0002 Bq/L (one tenth of the present background)
would arrive at the west coast of US in 5 years.

• The radioactive concentration in all part of the Pacific Ocean would be less than
0.002 Bq/L in 7 years, and diluted into low level that we cannot discriminate
from the present background.



Change of 137Cs concentration in seawater
– comparison of past concentration –

2023

• The radioactive material from the nuclear tests has already dispersed in the world,
so will not dilute more.

• The radioactive material from Fukushima Dai-ichi NPP is diluting rapidly.

• It is predicted that the maximum concentration in October 2011 would be the
same level with that in 1957, and that the maximum concentration in 2023 would
be the same with the background level.



Indices relating to limits on food and drink ingestion

http://www.mhlw.go.jp/english/policy/health-medical/food/index.html



Instructions (as of 16th January 2012)

Safety of Food（1/2）

Japan inspects radioactivity in food every day, and restricts distribution of food that fails to
meet provisional regulation values taking into consideration the spread of contamination.

… Not to Distribute
＊Fukushima Prefecture

- Raw milk, - Non-head type leafy vegetables (e.g. spinach)
- Head type leafy vegetables (e.g. cabbage)
- Flowerhead brassicas (e.g. broccoli, cauliflower)
- Turnip, - Log grown shiitake (grown outdoor, hothouse cultivation)
- Log grown pholiota nameko, - Wild mushroom
- Bamboo shoot, - Ostrich fern, - Ume, - Yuzu, - Chestnut
- Kiwi fruit, - Rice (produced in 2011)

Fukushima Dai-ichi
Nuclear Power Station

Ibaraki

Fukushima

Source: Ministry of Health, Labour and Welfare

- Kiwi fruit, - Rice (produced in 2011)
- Fishery products

(Sand lance, Cherry salmon yamame, Japanese dace and Ayu)
- Meat (Beef, Boar meat and Bear meat)

＊Ibaraki Prefecture
- Log grown Shiitake, Boar meat and Tea leaf

＊Tochigi Prefecture
- Log grown brick cap, Log grown pholiota nameko, Beef,

Boar meat, Deer meat and Tea leaf

＊Chiba Prefecture ＊Miyagi Prefecture
- Log grown Shiitake and Tea leaf - Log grown Shiitake and Beef

＊Iwate Prefecture ＊Gunma and Kanagawa Prefectures
- Beef - Tea leaf

＊ Instructions are applied to specific areas.
Please refer to the following URL for the details of Instructions.
http://www.mhlw.go.jp/english/topics/2011eq/index.html
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Fukushima Dai-ichi

Sum up of radionuclide test
results carried out at other places
since 19 March 2011
(Up-to-date Report as of 19:00, 4
February 2012)

Safety of Food（2/2）

Japan also inspects radioactivity in food originated
from other areas except restricted areas.

The radioactivity in the food were under
provisional regulation limits.

200km
100km

Fukushima Dai-ichi
Nuclear Power Station



Indices relating to limits on food and drink ingestion

Current indices

Food group 137Cs concentration (Bq/kg)

Drinking water 200
Milk, daily products 200
Vegetables 500
Grains 500

New indices (April 2012~)

Meat, eggs, fish, etc. 500

Food group 137Cs concentration (Bq/kg)

Drinking water 10
Milk 50
Infant foods 50
General foods 100



Table Example of areas of high natural radiation background (UNSCEAR 2008 Report)

Region/country Area Reference
Exposure rate in air (nGy/h)
Outdoors

Monazite sand coastal area

Brazil Guarapari and Meaipe, ES [S2] 84 (26-300)d

China Yangiiang, Quangdong [S27] 370
Egypt Roseta coastal area [S27] 20-400
India Kerela and Madras [G3. N1] 1500

(845-5270)

Fukushima 0.87 mSv/h→870 nGy/h Aomori 0.011 mSv/h→11 nGy/h





Food items K contents (mg/100g) K-40 radioactivity concentration (Bq/kg)

Rice 35 11
Bread 97 29
Cheese 50 15
Milk 150 45

Chicken 350 106
Fava Bean 390 118

K-40 radioactivity concentration in food items

Green Onion 180 54
Chive 400 121

Garlic 530 160
Onion 150 45
Jews mallows 530 160
Strawberry 170 51

Mango 170 51


