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Part 2: Radioactive Material Monitoring in the Water Environment in and around Fukushima 
Prefecture (FY2018) 
 

1 Objective and Details 
1.1 Objective 

This monitoring was conducted in response to the Fukushima NPS Accident for the purpose of clarifying the 

distribution of the accident-derived radioactive materials in the water environment. 

 
1.2 Details 

(1) Locations 
The survey was conducted mainly in and around Fukushima prefecture at around 600 locations for public 

water areas and at around 400 locations for groundwater. Specific locations are shown in Figure 1.2-1. 

 

(2) Targets 
For public water areas (rivers, lakes, and coastal areas), water and sediment were surveyed. Additionally, 

radioactivity in soil in the surrounding environment (riverbeds, etc.) near the sampling locations was also 

surveyed as a reference. 

Radioactivity in groundwater was also measured. 

 

(3) Frequencies and periods 
The monitoring for public water areas was conducted two to 10 times a year (varying by location). 

The monitoring for groundwater was conducted one to four times a year (varying by location). 

 
(4) Conducted analyses 

Primarily, analyses of Cs-134 and Cs-137 were conducted for the subject samples. 

Additionally, analyses on Sr-89, Sr-90 and other artificial radionuclides were also conducted for some of 

the samples. 

 

(5) Compilation and evaluation of results 
The results of the measurement are compiled and released sequentially as preliminary reports on the 

Ministry of the Environment website. 

This report is the compilation of the overall monitoring results, and the details of individual monitoring 

surveys are available on the following website. 

http://www.env.go.jp/en/water/rmms/surveys.html  
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2 Survey Methods and Analysis Methods 
2.1 Survey methods 

Samples were collected at predetermined locations (for public water areas and groundwater) and the following 

analyses of radioactive materials were conducted. 

Samples were collected based on the following guidelines in principle, as outlined below. 

• Water Quality Survey Method (Sep 30, 1971; Notice Kansuikan No. 30 issued by the Director General 

of the Water Quality Preservation Bureau, Ministry of the Environment) 

• Sediment Survey Method (Aug 8, 2012; Notice Kansuitaisuihatsu No. 120725002 issued by the Director 

General of the Environmental Management Bureau, Ministry of the Environment) 

• Groundwater Quality Survey Method (Sep 14, 1989; Notice Kansuikan No. 189 issued by the Director 

General of the Water Quality Preservation Bureau, Ministry of the Environment) 

• Environmental Sample Collection Method (1983, MEXT’s Radioactivity Measurement Method Series) 

• Sample Pretreatment for Instrumental Analysis Using Germanium Semiconductor Detectors (1982, 

MEXT’s Radioactivity Measurement Method Series) 

 

2.2 Analysis methods 
γ-ray spectrometry measurements using a germanium semiconductor detector were conducted for water samples 

and sediment samples collected from public water areas and for groundwater samples, primarily targeting Cs-134 

and Cs-137. 

Additionally, analyses on Sr-89, Sr-90 and other artificial radionuclides were also conducted for some of the 

collected samples. Detected values were indicated with basically two significant digits in the unit of "Bq/L" in the 

case of water samples from public water areas and groundwater samples, and in the unit of "Bq/kg (dry weight)" 

in the case of sediment samples from public water areas. The measurement results were corrected for attenuation, 

and results were reported as activity concentrations at the time sampling was completed. 

Adopted analysis methods were basically in line with the MEXT’s Radioactivity Measurement Method Series. 

Detection limits are as shown in the table below. 

 
Table 2.2-1 Target values of detection limits for radionuclides in Post-Earthquake Monitoring  

Radionuclide Public water areas 
(water) 

Public water areas 
(sediment) Groundwater 

Radioactive cesium 
(Cs-134 and Cs-137) Approx. 1 Bq/L Approx. 10 Bq/kg Approx. 1 Bq/L 

Radioactive 
strontium 

Sr-90 Approx. 1 Bq/L Approx. 1 Bq/kg 
(0.16 to 2.9 Bq/kg) Approx. 1 Bq/L 

Sr-89 - - Approx. 1 Bq/L 

Other artificial 
radionuclides (*1) 

- - - 

*1: Varies by type of radionuclides.  
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3 Outlines of the Results 
The results of Post-Earthquake Monitoring conducted in FY2018 are as outlined below. 

 

3.1 Detection of radioactive cesium 
Radioactive cesium (the total of Cs-134 and Cs-137, the same hereinafter) was detected as follows. 

 

(1) Public water areas (water) 
In FY2018, radioactive cesium activity concentrations were not all detectable in river water samples and 

coastal area water samples; from not detectable to 5.1 Bq/L in lake water samples and had a detection rate of 

1.5%. 

Since FY2011, all prefectures have shown decreasing trends in the detection rate for river water samples 

(15,000 or more total samples) and lake water samples (9,500 or more total samples). In prefectures other 

than Fukushima Prefecture, radioactive cesium has not been detected since FY2013 (see Figure 4.1.1-1 and 

Figure 4.1.1-2). In addition, no survey has detected radioactive cesium in coastal area water samples (3,900 

or more total samples) since FY2011. 

 

 (2) Groundwater 
Radioactive cesium was not detected in any of the groundwater samples in FY2018. 

Looking at the trend from FY2011 onward, radioactive cesium was detected in two samples from 

Fukushima Prefecture in FY2011 (detected values were 2 Bq/L and 1 Bq/L), but has not been detected in 

groundwater samples (7,400 or more total samples) since FY2012. 

 
(3) Public water areas (sediment) 
1) Overall trends 

In FY2018, radioactive cesium activity concentrations ranged from not detectable to 7,160 Bq/kg and with 

a detection rate of 83.6% in river sediment samples, from not detectable to 349,000 Bq/kg and with a 

detection rate of 99.1% in lake sediment samples, and from not detectable to 437 Bq/kg and at a detection 

rate of 76.4% in coastal area sediment samples. 

Additionally, radioactive cesium activity concentrations were less than 200 Bq/kg in 3/4 or more areas in 

rivers and coastal areas (river: approx. 77%, coastal area: approx. 76%), and were less than 3,000 Bq/kg in 

3/4 or more areas in lakes (approx. 77%) throughout the year. 
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2) Status by location 

Because radioactive cesium was detected at many locations, its statuses in respective locations were 

compared. The status in respective locations were compared and relative concentration levels for detected 

values and their changes were statistically compiled as shown in "4.1-2 (3) Detection of radioactive materials 

by location." 

Detected concentration levels were compiled as shown in Table 3.1-1. 

Locations of Categories A and B (top 10th percentile of the whole) were observed in Hamadori District, 

Fukushima Prefecture as well as in Nakadori and Aizu, Fukushima Prefecture and in Ibaraki, Gunma, Chiba 

(all these were for rivers), and Miyagi Prefectures (for rivers and coastal areas). 
 

Table 3.1-1 Categorization of detected concentration levels for sediment samples from public water areas 
(FY2018) (rivers, lakes, and coastal areas) 

<Rivers> 

<Lakes> 

<Coastal areas> 

 

 

 

 

 

 

Hamadori Nakadori Aizu Number of location Percentage

A Upper 5th
percentile 591 or more 0 0 11 0 0 1 0 0 7 0 0 19 4.8

B Upper 5th to 10th
percentile 360 - 591 0 1 4 1 1 3 0 1 9 0 0 20 5.1

C Upper 10th to
25th percentile 114 - 360 0 8 13 11 1 10 1 0 15 0 1 60 15.2

D Upper 25th to
50th percentile 40 - 114 1 18 12 14 4 22 8 9 11 0 0 99 25.0

E Lower 50th
percentile 40 or less 21 16 13 18 20 17 47 38 5 2 1 198 50.0

22 43 53 44 26 53 56 48 47 2 2 396 100.0Total

Category Percentile
(see Figure 4.1.2-7)

Range
[River sediments]

[Bq/kg (dry)]

Number of locations

Iwate Miyagi
Fukushima

baraki Tochigi Gunma Chiba Saitama Tokyo
Total

Number of location Percentage

A Upper 5th
percentile 294 or more 0 1 1 0 0 0 2 4.8

B Upper 5th to 10th
percentile 211 - 294 0 1 1 0 0 0 2 4.8

C Upper 10th to
25th percentile 95 - 211 0 2 2 0 0 2 6 14.3

D Upper 25th to
50th percentile 29 - 95 0 4 5 1 0 1 11 26.2

E Lower 50th
percentile 29 or less 2 4 6 4 5 0 21 50.0

2 12 15 5 5 3 42 100.0

Total
Range

[coastal area sediments]
[Bq/kg (dry)]

Number of locations

Iwate Miyagi Fukushima baraki Chiba Tokyo

Total

Category Percentile
(see Figure 4.1 2-7)

Hamadori Nakadori Aizu Number of locations Percentage

A Upper 5th
percentile 20,468 0 8 0 0 0 0 0 0 8 4.9

B Upper 5th to 10th
percentile 8,094 - 20,468 0 8 0 0 0 0 0 0 8 4.9

C Upper 10th to
25th percentile 1,677 - 8,094 0 11 4 7 1 0 1 1 25 15.2

D Upper 25th to
50th percentile 408 - 1,677 3 10 5 3 4 4 11 1 41 25.0

E Lower 50th
percentile 408 18 4 3 21 14 4 12 6 82 50.0

21 41 12 31 19 8 24 8 164 100.0Total

Category Percentile
(see Figure 4.1.2-7)

Range
[Lake sediments]

[Bq / kg (dry)]

or more

or less

Total
Number of locations

Miyagi
Fukushima

Ibaraki Tochigi Gunma Chiba
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3.2 Detection of radionuclides other than radioactive cesium 

 
(1) Sr-89 and Sr-90 

Sr-90 was surveyed from FY2011 to FY2018 for sediment samples (approximately 880 samples in total) 

from public water areas (rivers, lakes, and coastal areas) and for groundwater samples (385 samples in total) 

(see Figure 4.2-1 for the detection of Sr-90 in sediment). Additionally, from FY2016, water samples (45 

samples in FY2016 and three samples in FY2017 and FY2018) were also surveyed at those locations where 

relatively high concentrations of Sr-90 were detected in sediment from public areas (1.0 Bq/kg or more in 

FY2016 and 10 Bq/kg or more after FY2017). 

The results of the FY2018 survey were as follows: for public water area sediment samples, Sr-90 

concentrations ranged from not detectable to 1.1 Bq/kg and had a detection rate of 52.6% in river sediment; 

from not detectable to 17 Bq/kg with a detection rate of 98.5% in lakes, and not detectable in coastal areas. 

As for water samples, Sr-90 was not detected in any public water areas or ground water locations (detection 

limit: approximately 1 Bq/L for water and approximately 1 Bq/kg for sediment). 

Sr-89 was not detectable in any of the monitoring surveys conducted for sediment samples from public 

water areas (a total of 22 samples collected from rivers and lakes in FY2011) or for groundwater samples (a 

total of 385 samples surveyed from FY2011 to FY2018) (detection limit: approximately 1 Bq/L for water and 

approximately 2 Bq/kg for sediment). 

 
(2) Other artificial radionuclides 

None have been detected since FY 2013. 
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4 Results 
4.1 Radioactive cesium 
4.1 -1 Water 

(1) Public water areas 
1) Rivers 

Detection of radioactive cesium in river water samples is as shown in Table 4.1.1-1 and Figure 4.1.1-1. 

According to the results, all prefectures have shown decreasing trends in the detection rate since FY2011. In 

FY2018, radioactive cesium was not detected in any locations. 

Detected values (the total of Cs-134 and Cs-137) have also shown decreasing trends since FY2011 (detection 

limit: 1 Bq/L for both Cs-134 and Cs-137 and the same applies to lakes, coastal areas and ground water). 

 

2) Lakes 
Detection of radioactive cesium in lake water samples is as shown in Table 4.1.1-2 and Figure 4.1.1-2. 

According to the results all prefectures have shown decreasing trends in the detection rate since FY2012. 

Radioactive cesium has not been detected in any locations other than Hamadori District, Fukushima Prefecture 

since FY2013. 

Detected values (the total of Cs-134 and Cs-137) have also shown decreasing trends since FY2012. The 

measured values in FY2018 ranged from not detectable to 5.1 Bq/L. 

 
3) Coastal areas 

Detection of radioactive cesium in coastal area water samples is as shown in Table 4.1.1-3. 

According to the results, including past years, radioactive cesium has not been detected in any locations. 

 
(2) Groundwater 

Detection of radioactive cesium in groundwater samples is as shown in Table 4.1.1-4. 

According to the results, radioactive cesium has not been detected in any locations since FY2012 including 

FY2018. 

 

 

<Reference> 

• Specification and Standards for Food, Food Additives, etc. in Accordance with the Food Sanitation Act (Drinking 

Water) (Ministry of Health, Labor and Welfare Public Notice No. 130, Mar 15, 2012) 

Radioactive cesium (the total of Cs-134 and Cs-137): 10 Bq/kg 

• Target Values for Radioactive Materials in Tap Water (Management Target for Water Supply Facilities) (March 5, 

2012; 0305 Notice No. 1 from the Director of the Water Supply Division, Health Service Bureau, Ministry of 

Health, Labor and Welfare) 

Radioactive cesium (the total of Cs-134 and Cs-137): 10 Bq/kg 
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Table 4.1.1-3 Detection of radioactive cesium in coastal area water samples 

 
 

Table 4.1.1-4 Detection of radioactive cesium in groundwater samples 

(*) Detected in FY2011. Both Cs-134 and Cs-137 were detected at one site, and only Cs-137 was detected at another site, 

at a level of 1 Bq/L (detection limit: 1 Bq/L) (see the main text).

Number of
samples

Number of
detections

Detection
rate (%)

Number of
samples

Number of
detections

Detection
rate (B/A)

(%)

8 0 0.0 ND 61 0 0.0 ND
104 0 0.0 ND 812 0 0.0 ND
300 0 0.0 ND 2,105 0 0.0 ND
40 0 0.0 ND 347 0 0.0 ND
46 0 0.0 ND 338 0 0.0 ND
36 0 0.0 ND 254 0 0.0 ND
534 0 0.0 ND 3,917 0 0.0 ND

Prefecture

FY2011-2018

Range of
measured

values (Bq/L)

FY2018

Range of
measured

values (Bq/L)

Tokyo

Total

Iwate

Miyagi

Fukushima

Ibaraki

Chiba

Number of
samples

Number of
detections

Detection
rate (%)

Number of
samples

Number of
detections

Detection
rate (%)

22 0 0.0 ND 240 0 0.0 ND
24 0 0.0 ND 289 0 0.0 ND
0 0 - - 79 0 0.0 ND

770 0 0.0 ND 5,709 2 0.0 ND - 2.0
27 0 0.0 ND 332 0 0.0 ND
27 0 0.0 ND 319 0 0.0 ND
21 0 0.0 ND 227 0 0.0 ND
23 0 0.0 ND 261 0 0.0 ND
914 0 0.0 ND 7,456 2 0.0 ND - 2.0

FY2011-2018

Range of
measured values

(Bq/L)

FY2018

Range of
measured values

(Bq/L)

Gunma

Chiba

Total

Iwate

Miyagi

Yamagata

Fukushima

Ibaraki

Prefecture

Tochigi
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4.1-2 Sediment 
Detection of radioactive cesium in sediment samples from public water areas (rivers, lakes, and coastal areas) is 

as outlined below. 

 

(1) Detection status 
1) Rivers 

Radioactive cesium detected in river sediment samples is as shown in Table 4.1.2-1 and Figure 4.1.2-1. 

According to the results, including past years, the detection rate has ranged between 37.5 and 100% and has 

been slightly decreasing over time in many prefectures. 

On the other hand, as for detected values (the total of Cs-134 and Cs-137) shown in Figure 4.1.2-1, the 

number of locations with high concentration levels has decreased while the number of locations with low 

concentration levels has increased. When the detected values for FY2018 were observed by the concentration 

category, radioactive cesium was not detectable at 37 locations (approx. 9%), less than 100 Bq/kg at 207 

locations (approx. 52%) and 100 to less than 200 Bq/kg at 61 locations (approx. 15%). The locations where 

their detected values were less than 200 Bq/kg accounted for approximately 77% of the total surveyed locations. 

 

2) Lakes 
Detection of radioactive cesium in lake sediment samples is as shown in Table 4.1.2-2 and Figure 4.1.2-2.  

According to the results, including past years, the detection rate has ranged between 83.3 and 100%. In 

FY2018, detection rates of 90% or more were still observed in all prefectures. 

Detected values (the total of Cs-134 and Cs-137) have increased at locations with lower concentrations, 

however, this trend is relatively moderate compared to those in rivers or coastal areas. The areas with higher 

concentrations still exist in many locations as in Hamadori District, Fukushima Prefecture where radioactive 

cesium was still detected at concentrations of 100,000 Bq/kg or more in FY2018. When the detected values for 

FY2018 are observed by the concentration category, radioactive cesium was not detectable at one location, less 

than 100 Bq/kg at 17 locations (approx. 10%), 100 to less than 1,000 Bq/kg at 81 locations (approx. 49%), and 

1,000 to less than 3,000 Bq/kg at 30 locations (approx. 18%). The locations where their detected values were 

less than 3,000 Bq/kg accounted for approximately 79% of the total surveyed locations. 

 
3) Coastal areas 

Detection of radioactive cesium in coastal area sediment samples is as shown in Table 4.1.2-3 and Figure 

4.1.2-3. 

According to the results, including past years, the detection rate ranged between 25.0 and 100% except for 

Iwate Prefecture where only a small number of samples were collected. 

Coastal area locations showed lower detected values (the total of Cs-134 and Cs-137) than those in rivers or 

lakes. Radioactive cesium was not detected with a value of 1,000 Bq/kg or more in any prefectures since 

FY2016. When the detected values for FY2018 are observed by the concentration category, radioactive cesium 

was not detectable at 10 locations (approx. 24%), less than 100 Bq/kg at 16 locations (approx. 38%), and 100 to 

less than 200 Bq/kg at six locations (approx. 14%). The locations where their detected values were less than 200 

Bq/kg accounted for approximately 76% of the total surveyed locations. 
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(3) Detection of radioactive materials in sediment by location 
1) Evaluation policy 

Circumstances where radioactive materials were detected were compiled in further detail by sampling 

location, while separately considering the property such as rivers, lakes and coastal areas. 

Circumstances for each location were statistically analyzed from the following two perspectives by using all 

available data for each location. Locations where the survey was completed in a single fiscal year (including 

Yamagata Prefecture) and where the survey has not been conducted since FY2013, were excluded from the 

evaluation. 

 
i) Relative detected concentration levels 

i. Obtain the average value for each location in FY2018 by using all survey results concerning concentrations 

of radioactive cesium (the total of Cs-134 and Cs-137) (arithmetic average calculated by assuming ND to 

be zero). 

ii. Arrange all such averages for each location (separately for samples from rivers, lakes, and coastal areas) in 

descending order and set the following five categories depending on upper percentile ranges (see Figure 

4.1.2-7). 

• Category A: Upper 5th percentile of the entirety 

• Category B: Upper 5th to 10th percentile of the entirety 

• Category C: Upper 10th to 25th percentile of the entirety 

• Category D: Upper 25th to 50th percentile of the entirety 

• Category E: Upper 50th to 100th percentile of the entirety (lower 50th percentile) 

(Incidentally, a comparison between the average and the maximum value for each location in FY2018 

revealed a good correlation (see lower right of Figure 4.1.2-7). Therefore, considering that the evaluation 

of the average for each location covers that of large detected values (maximum values) that emerge 

occasionally, the evaluation was conducted by using only the average for each location.) 

 

ii) Changes in detected values 
i. Changes in detected values were categorized based on the following policy in order to evaluate their 

changes over the years. In addition, locations with average values of 100 Bq/kg or less, including those in 

past years, were excluded from evaluation on changes assuming they had no significant changes. 

(i) Based on graphs showing changes in detected values of each location over the years, those 

negatively sloped are categorized as "decreasing" and those positively sloped are categorized as 

"increasing" respectively by visual estimation. 

(ii) When visual estimation is difficult, a regression analysis is conducted to check the trend. 

Specifically, when the lower and upper 95% of the slope are both negative, it is judged as 

"decreasing," and when the lower and upper 95% of the slope are both positive, it is judged as 

"increasing." 

(iii) When increasing or decreasing tendencies are unclear (either the lower or upper limit of 95% of the 
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slope is negative or the other is positive), a coefficient of variation of 0.5 is used as a reference. 

When the coefficient of variation is less than 0.5, it is judged as "unchanged," and when the 

coefficient of variation is 0.5 or higher, it is judged as "fluctuations." 

ii. However, data may show fluctuations, depending on minor differences in sampling locations or properties 

of the samples, and it is considered to be too early to make judgments on changes in detected values at this 

point in time. Even if a certain location is categorized as an “increasing trend” based on the 

above-mentioned policy, whether or not the trend is increasing in a particular location requires further 

continuous collection of data in order to make an informed judgment.  
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2)-4 Conclusion 
The concentration levels of detected values for sediment samples from public water areas (rivers, lakes, and 

coastal areas) from FY2011 to FY2018 and their changes shown so far are summarized as follows (see Figure 

4.1.2-30 and Table 4.1.2-48). 

 

i) Concentration levels of detected values 

• Rivers 
Out of all surveyed locations (396 locations), the locations categorized as Categories A or B, which fall 

under the upper 10%, were found in Miyagi Prefecture, Nakadori and Aizu in Fukushima Prefecture, 

Ibaraki Prefecture, Gunma Prefecture and Chiba Prefecture, as well as in Hamadori in Fukushima 

Prefecture. 

• Lakes 
Out of all surveyed locations (164 locations), locations categorized as Category A or B were found in 

Hamadori in Fukushima Prefecture. 

• Coastal areas 
Out of all surveyed locations (42 locations), locations categorized as Category A or B were found in 

Miyagi and Fukushima Prefectures. 
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ii) Changes in detected values 

• Rivers 
The average values including past years were 100 Bq/kg or less at approximately a half of the locations, 

while a decreasing trend was observed at over 90% of the remaining locations. 

• Lakes 
The average values including past years were 100 Bq/kg or less at 10% of the monitoring locations. For 

the remaining locations, fluctuations were observed at approximately 30% of them and decreasing or an 

unchanged trend was observed at approximately 70% of them. 

• Coastal areas 
The average values including past years were 100 Bq/kg or less at approximately 60% of the locations, 

while a decreasing trend was observed at over 80% of the remaining locations. 

 
Table 4.1.2-48 Changes in detected values for sediment samples from public water areas 

(rivers, lakes, and coastal areas) 

(*) ”100 Bq/kg or less” shows the average values including past years was 100 Bq/kg or less. 

Hamadori Nakadori Aizu Number of
locations Percentage

≦100 Bq/kg 17 19 11 16 17 12 45 43 4 1 0 185 46.7
Decreasing 5 21 40 27 8 40 11 4 40 1 2 199 50.3
Unchanged 0 0 0 0 0 0 0 0 0 0 0 0 0.0
Fluctuations 0 3 1 1 1 1 0 1 3 0 0 11 2.8
Increasing 0 0 1 0 0 0 0 0 0 0 0 1 0.3

Total 22 43 53 44 26 53 56 48 47 2 2 396 100.0

Trends

Number of locations

Iwate Miyagi
Fukushima

baraki Tochigi Gunma Chiba Saitama Tokyo
Total

Hamadori Nakadori Aizu Number of
locations

Percentage

≦100 Bq/kg 2 0 0 5 2 0 0 0 9 5.5
Decreasing 15 25 6 6 12 4 12 8 88 53.7
Unchanged 2 2 2 3 2 1 5 0 17 10.4
Fluctuations 2 13 3 11 2 2 7 0 40 24.4
Increasing 0 1 1 6 1 1 0 0 10 6.1

Total 21 41 12 31 19 8 24 8 164 100.0

Trends

Number of locations

Miyagi
Fukushima

baraki Tochigi Gunma Chiba
Total

Number of
locations

Percentage

≦100 Bq/kg 2 7 6 5 5 1 26 61.9
Decreasing 0 3 8 0 0 2 13 31.0
Unchanged 0 0 0 0 0 0 0 0.0
Fluctuations 0 2 1 0 0 0 3 7.1
Increasing 0 0 0 0 0 0 0 0.0

Total 2 12 15 5 5 3 42 100.0

Trends

Number of locations

Iwate Miyagi Fukushima baraki Chiba Tokyo
Total

<Coastal 
areas> 

 

<Lakes> 

<Rivers> 
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iii) Summary by prefecture 
Concentration levels of detected values and their changes are summarized by prefecture as follows (see 

Figures 4.1.2-31 to 4.1.2-33). 

i. Iwate Prefecture 
• For rivers, all the 22 surveyed locations were categorized as either Category D or E. The average values 

including past years were 100 Bq/kg or less at approximately 80% of the locations. For all the remaining 

locations, a decreasing trend was observed. 

• For coastal areas, the two surveyed locations were both categorized as Category E. The average values 

including past years were 100 Bq/kg or less at both locations. 

ii. Miyagi Prefecture 
• For rivers, of the 43 surveyed locations, a number of locations in the lower reaches were categorized as 

Category B or C, while approximately 80% of the surveyed locations were categorized as Category D or 

E. The average values including past years were 100 Bq/kg or less at approximately 40% of the 

locations. For the remaining locations, a decreasing trend was observed at approximately 90% of the 

locations. 

• For lakes, of the 21 surveyed locations, all locations were categorized as Category D or E. The average 

values including past years were 100 Bq/kg or less at approximately 10% of the locations. For the 

remaining locations, a decreasing trend was observed at approximately 80% of the locations. 

• For coastal areas, approximately 70% of the 12 surveyed locations were categorized as Category D or E, 

rest of them were categorized as Category A, B or C. One location categorized as Category A was seen 

in Sendai Port. The average values including past years were 100 Bq/kg or less at approximately 60% of 

the locations. For the remaining locations, a decreasing trend was observed at approximately 60% of the 

locations, while fluctuations were observed at 40% of them. 

iii. Hamadori, Fukushima Prefecture 
• For rivers, approximately 50% of the 53 surveyed locations were categorized as Category A, B or C. 

Many locations categorized as Category A or B were found near or between the north-northwest side of 

Fukushima Daiichi NPS, while locations categorized as Category C were seen in the southern parts of 

the district. The average values including past years were 100 Bq/kg or less at approximately 20% of the 

locations. For the remaining locations, a decreasing trend was observed at over 90% of the locations. 

• For lakes, approximately 70% of the 41 surveyed locations were categorized as Category A, B or C. 

Many locations categorized as Category A or B were found northwest of Fukushima Daiichi NPS. A 

decreasing trend was observed at approximately 60% of the locations, while fluctuations were observed 

at approximately 30% of them. 

• For coastal areas, approximately 70% of the 15 surveyed locations were categorized as Category D or E, 

while the remaining locations were categorized as Category A, B, or C. One location categorized as 

Category A was seen in Onahama Port. The average values including past years were 100 Bq/kg or less 

at 40% of the locations. For the remaining locations, a decreasing trend was observed at approximately 

90% of the locations. 

iv. Nakadori, Fukushima Prefecture 
• For rivers, more than 70% of the 44 surveyed locations were categorized as Category D or E, and the rest 
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were categorized as Category B or C. Many locations categorized as Category B or C were found 

between the center and the northern part of the Abukuma River system. The average values including 

past years were 100 Bq/kg or less at approximately 40% of the locations. For the remaining locations, a 

decreasing trend was observed at over 90% of the locations. 

• For lakes, eight of the 12 surveyed locations were categorized as Category D or E, and the remaining four 

locations were categorized as Category C. The locations categorized as Category C were seen in the 

upper and lower reaches of the Abukuma River basin. A decreasing or an unchanged trend was observed 

at approximately 70% of the locations, while 25 % of them showed fluctuations. 

v. Aizu, Fukushima Prefecture 
• For rivers, two of the 26 surveyed locations were categorized as Category B or C, and all the remaining 

locations were categorized as Category D or E. The average values including past years were 100 Bq/kg 

or less at approximately 70% of the locations, while a decreasing trend was observed at approximately 

90% of the remaining locations. 

• For lakes, seven of the 31 surveyed locations were categorized as Category C, and approximately 80% of 

the locations were categorized as Category D or E. The average values including past years were 100 

Bq/kg or less at approximately 20% of the locations. For the remaining locations, concentration levels 

were fluctuating at approximately 40% of the locations, while the remaining locations showed a 

variation of trends. 

vi. Ibaraki Prefecture 
• For rivers, approximately 70% of the 53 surveyed locations were categorized as Category D or E, while 

the remaining were categorized as Category A, B, or C. The locations categorized as Category A or B 

were found in rivers flowing into Lake Kasumigaura. The average values including past years were 100 

Bq/kg or less at approximately 20% of the locations. For the remaining locations, a decreasing trend was 

observed at over 90% of the locations. 

• For lakes, out of the 19 surveyed locations, one in the northern part of the prefecture was categorized as 

Category C, and the other locations were categorized as Category D or E. The average values including 

past years were 100 Bq/kg or less at approximately 10% of the locations. For the remaining locations, a 

decreasing trend was observed at approximately 70% of the locations. 

• For coastal areas, all the five surveyed locations were categorized as Category D or E. The average values 

including past years were 100 Bq/kg or less at all locations. 

vii. Tochigi Prefecture 
• For rivers, one of the 56 surveyed locations was categorized as Category C, and the remaining locations 

were all categorized as Category D or E. The average values including past years were 100 Bq/kg or less 

at approximately 80% of the locations, while a decreasing trend was observed at all the remaining 

locations. 

• For lakes, all the eight locations were categorized as Category D or E. Concentration levels showed 

fluctuations at 25% of the locations, and approximately 60% of the locations showed a decreasing or an 

unchanged trend. 

viii. Gunma Prefecture 
• For rivers, out of the 48 surveyed locations, one location in the lower reaches of the Watarase River basin 
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was categorized as Category B, and all the remaining locations were categorized as Category D or E. 

The average values including past years were 100 Bq/kg or less at approximately 90% of the locations, 

while a decreasing trend was observed at 80% of the remaining locations. 

• For lakes, one of the 24 surveyed locations was categorized as Category C, and the remaining locations 

were all categorized as Category D or E. Although approximately 30% of the locations showed 

fluctuations, a decreasing or an unchanged trend was observed at approximately 70% of the locations. 

ix. Chiba and Saitama Prefectures and Tokyo Metropolis 
• For rivers, over 60% of the 51 surveyed locations were categorized as Category A, B, or C. The locations 

categorized as Category A or B were found in rivers flowing into Lake Teganuma or Lake Inbanuma, the 

Edogawa River system and a part of the Tonegawa River system. The average values including past 

years were 100 Bq/kg or less at approximately 10% of the locations, while a decreasing trend was 

observed at over 90% of the remaining locations. 

• For lakes, one of the eight surveyed locations, in Lake Teganuma, was categorized as Category C, and all 

the remaining locations were categorized as Category D or E. A decreasing trend was observed at all the 

locations. 

• For coastal areas, two of the eight surveyed locations, at the mouth of the Kyuedogawa River, were 

categorized as Category C, and all the remaining locations were categorized as Category D or E. The 

average values including past years were 100 Bq/kg or less at 75% of the locations, while a decreasing 

trend was observed at all the remaining locations.  
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4.2 Results (Radionuclides other than radioactive cesium) 
4.2-1 Radioactive strontium (Sr-90 and Sr-89) 

(1) Public water areas 
In principle, radioactive strontium was measured at locations where the radioactive cesium concentration 

in the sediment was high. (detection limit: approx.1 Bq/kg for Sr-90 and approx. 2 Bq/kg for Sr-89, both for 

sediment samples). 

From FY2016, Sr-90 was surveyed (detection limit: approx. 1 Bq/L for Sr-90 for water samples) for the 

water samples collected on the same day from the same public water area (lakes) sediment samples where 

Sr-90 concentration levels were relatively high (1.0 Bq/kg or more in FY2016 and 10 Bq/kg or more in 

FY2017 and thereafter). On the other hand, a survey was conducted for Sr-89 on 22 samples (13 river 

sediment samples and nine lake sediment samples) in FY2011, Sr-89 was not detectable in any of them, and 

the survey has not been conducted since FY2012. 

 
1) Sediment 

i) River sediment 
Sr-90 was detected at 10 out of 19 river sediment samples surveyed in FY2018 (detection rate: 52.6%). 

Detected value was approximately 1 Bq/kg for each (see Table 4.2-1). 

Sr-90 had been continuously detected at some locations in the Ota River and Ukedo River in Fukushima 

Prefecture, but the detected values have gradually decreased to fall below 2 Bq/kg from FY2014 on (see 

Figure 4.2-1). 

 

ii) Lake sediment 
In FY2018, 66 lake sediment samples were surveyed for Sr-90; Sr-90 was detected at 65 samples 

(detection rate: 98.5%) (see Table 4.2-1). 

Sr-90 has been continuously detected until FY2018 in each prefecture surveyed. 

When reviewed location by location, detected values have basically been at relatively low levels, and the 

range of measured values in FY2018 was from not detectable to 17 Bq/kg (see Figure 4.2-1). 

 

iii) Coastal area sediment 
In FY2018, 32 coastal area sediment samples were surveyed; Sr-90 was not detectable in any of them (see 

Table 4.2-1). 
 

2) Water 
Surveys for Sr-90 on three samples collected from water areas (lakes) were conducted in FY2018. Sr-90 

was not detectable at any surveyed locations even in measurements at the lower limit values (0.037 to 0.039 

Bq/L) which were even lower than 1 Bq/L.  
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Table 4.2-1 Detection of Sr-90 in sediment samples from public water areas (rivers, lakes, and coastal 
areas) 

Number
of

samples

Number
of

detections

Detection
rate (%)

Number
of

samples

Number
of

detections

Detection
rate (%)

Miyagi 2 2 100.0 0.38 - 0.62 26 13 50.0 ND - 1.2

Fukushima 6 2 33.3 ND - 0.44 98 53 54.1 ND - 12

Ibaraki 4 3 75.0 ND - 1.1 33 18 54.5 ND - 1.8

Tochigi N/A N/A N/A 8 3 37.5 ND - 1.3

Gunma N/A N/A N/A 6 2 33.3 ND - 0.70

Chiba 7 3 42.9 ND - 0.41 40 17 42.5 ND - 1.1

Total 19 10 52.6 ND - 1.1 211 106 50.2 ND - 12

Miyagi 5 5 100.0 0.57 - 1.2 43 38 88.4 ND - 2.2

Fukushima 37 37 100.0 1.0 - 17 273 272 99.6 ND - 150

Ibaraki 7 6 85.7 ND - 2.3 46 37 80.4 ND - 7.0

Tochigi 4 4 100.0 0.45 - 0.86 16 15 93.8 ND - 2.2

Gunma 9 9 100.0 0.49 - 1.8 48 47 97.9 ND - 2.6

Chiba 4 4 100.0 0.51 - 0.69 27 21 77.8 ND - 4.4

Total 66 65 98.5 ND - 17 453 430 94.9 ND - 150

Miyagi 2 0 0.0 16 0 0.0

Fukushima 30 0 0.0 201 8 4.0 ND - 0.78

Tokyo N/A N/A N/A 2 0 0.0

Total 32 0 0.0 219 8 3.7 ND - 0.78

ND

ND

N/A ND

ND

Rivers N/A

N/A

Lakes

Coastal
areas

ND

Property Prefecture

FY2018 FY2011 - FY2018

Range of
measured values

[Bq/kg]

Range of
measured values

[Bq/kg]
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(2) Groundwater 
Surveys for Sr-89 and Sr-90 were conducted on 385 groundwater samples collected in Fukushima 

Prefecture between January 2012 and November 2018. 

An outline of these survey results is as shown in Table 4.2-2. Detected values of Sr-89 and Sr-90 were all 

below the detection limit (1 Bq/L). 

 

Table 4.2-2 Detection of Sr-89 and Sr-90 in groundwater samples (all collected in Fukushima Prefecture) 

*1: Results were compiled by setting the detection limit at 1 Bq/L. 
Additionally, the detection limit of Sr-90 was 0.0002 Bq/L in FY2011, and 1 Bq/L thereafter, and similarly, the 
detection limit of Sr-89 was 0.001 Bq/L in FY2011, and 1 Bq/L thereafter.  
In FY2011 survey (calendar year 2012), Sr-90 was detected in all eight samples, with detected values 
ranging from 0.0004 to 0.0029 Bq/L. Similarly, while the detection limit for Sr-89 was 0.001 Bq/L in FY2011 
(calendar year 2012), Sr-89 in all eight samples was below the detection limit. 

  

Number
of

samples

Number
of

detections

Detection
rate
(%)

Range of
measured values

(Bq/L) (*1)

Number
of

samples

Number
of

detections

Detection
rate
(%)

Range of
measured values

(Bq/L) (*1)

FY2011 8 0 0.0 ND 8 0 0.0 ND
FY2012 60 0 0.0 ND 60 0 0.0 ND
FY2013 77 0 0.0 ND 77 0 0.0 ND
FY2014 48 0 0.0 ND 48 0 0.0 ND
FY2015 48 0 0.0 ND 48 0 0.0 ND
FY2016 48 0 0.0 ND 48 0 0.0 ND
FY2017 48 0 0.0 ND 48 0 0.0 ND
FY2018 48 0 0.0 ND 48 0 0.0 ND

Total 385 0 0.0 ND 385 0 0.0 ND

Sr-90 Sr-89
Year
(FY)






