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Outline

The following show the outline of the results of the FY2015 Monitoring of Radioactive Materials based on the
Water Pollution Control Act.
Monitoring locations are as shown in Figure 1 and Figure 2.

1. National Radioactive Material Monitoring in the Water Environment in the Whole of Japan
(FY2015)

o Monitoring that was commenced in FY2014 at 110 locations for both public water areas and groundwater in 47
prefectures for the purpose of clarifying the distribution of radioactive materials in those areas nationwide
(hereinafter referred to as the "Nationwide Monitoring™).

o The total B radioactivity and detected y-ray emitting radionuclides were within the past measurement trends?.
Lower detection limits differ by nuclide and sampling location, but overall were around 0.001 to 0.1 Bg/L in
water, and around 1 to 100 Bg/kg in sediments. 2

o There were locations where the value of K-40 and total B were elevated in public water areas and some
groundwater, but this was considered to have been influenced by seawater or soil / rocks.

o As for other naturally occurring radionuclides, Ac-228, Bi-212, Bi-214, Pb-210, Pb-212, and Pb-214 were
detected in higher concenrations than in past results. However, they were all considered to be in the thorium
series or in the uranium series that are generally contained in natural soils and rocks

o At some monitoring locations for public water areas, the artificial radionuclides Cs-134, Cs-137 and 1-131 were
detected exceeding their detection limits, but their values were within the past measurement trends.

o It is appropriate to continue this monitoring the following fiscal year onward in order to clarify the distribution

of radioactive materials in the water environment.

2. Radioactive Material Monitoring in the Water Environment in and around Fukushima
Prefecture (FY2015)
o Inresponse to the accident at the Tokyo Electric Power Company’s Fukushima Daiichi NPS (hereinafter referred
to as the "Fukushima NPS Accident™), monitoring has been conducted continuously since August 2011 at around
600 locations for public water areas and around 400 locations for groundwater in and around Fukushima
prefecture for the purpose of clarifying the distribution of the accident-drived radioactive materials in the water
environment (hereinafter referred to as the "Post-Earthquake Monitoring™)
o A summary of the radioactive cesium measurement results after the commencement of the FY2015 monitoring

are as follows.

! "Within the past measurement trends" means that the results of the latest monitoring survey are evaluated from a technical
perspective as not displaying extreme deviation from the results of past similar monitoring surveys.
2 See Table 3.1-1, Table 3.1-2, and Table 3.1-3 of the Part 1report for the details of lower detection limits.



<Public water areas>
1) Water (detection limit: 1 Bg/L for both Cs-134 and Cs-137)
- At most locations radioactive cesium was not detectable, although several locations showed a positive

result for these radionuclides.

2) Sediments (detection limit: 10 Bg/kg for both Cs-134 and Cs-137)
[Rivers]

+ On the whole, the levels of both Cs-134 and Cs-137 were 300 Bg/kg or less at most locations, though
relatively high levels were detected at some limited locations, such as those within the 20 km range.
Changes in activity concentrations were observed as a decreasing trend at most locations.

[Lakes]

+ On the whole, the levels of both Cs-134 and Cs-137 were 3,000 Bg/kg or less at most locations, though
relatively high levels were detected at some limited locations, such as those within the 20 km range.
Changes in activity concentrations were observed generally as a decreasing or unchanged trend at most
locations except for several locations showing fluctuations.

[Coastal areas]

+ On the whole, the levels of both Cs-134 and Cs-137 were 300 Bg/kg or less at most locations. Changes

in activity concentrations were observed generally as a decreasing trend at most locations except for

several locations showing fluctuations.

< Groundwater >
- Radioactive materials were not detectable in groundwater at all surveyed locations in FY2015 (detection
limit: 1 Bg/L for both Cs-134 and Cs-137).

o The results concerning radionuclides other than radioactive cesium were as follows:
* Sr-89: Was not detectable at any surveyed locations for groundwater.
« Sr-90: Was detected in sediment collected at several locations for public water areas, but basically remained at
relatively low levels; Not detectable at any surveyed locations for groundwater
o As measured activity concentrations are considered to fluctuate at some locations due to slight changes in
sampling locations and properties, it is appropriate to continue this monitoring in the following fiscal years on

an ongoing basis.

3. Other Radioactive Material Monitoring Conducted Nationwide (FY2015)
oThe results of the Monitoring of Environmental Radioactivity Levels (hereinafter referred to as the “Monitoring
of Levels), which has been conducted by the Nuclear Regulation Authority for the purpose of clarifying the
existence or nonexistence of the influence of nuclear facilities, etc. nationwide, were all within the past

measurement trends.



Monitoring locations for public water areas

e: Nationwide Monitoring (rivers and lakes)
.. Post-Earthquake Monitoring (rivers and lakes)
A: Monitoring of Levels

(river water, lake water, freshwater)

.. Post-Earthquake Monitoring (coastal areas)
a: Monitoring of Levels
(coastal areas)

. Qﬁ‘

Figure 1 Locations for monitoring of radioactive materials (public water areas)



Monitoring locations for groundwater
e : Nationwide Monitoring (Fixed point monitoring)
e : Nationwide Monitoring (Rolling monitoring)

: Post-Earthquake Monitoring

o . Qk
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Figure 2 Locations for monitoring of radioactive materials (groundwater)



Part 1: National Radioactive Material Monitoring in the Water Environment in the Whole of
Japan (FY2015)

1 Objective and Details
1.1 Objective

In response to the Fukushima NPS Accident, during which radioactive materials were discharged and causing
environmental pollution, the Water Pollution Control Act was amended. It was decided that the Minister of the
Environment should monitor pollution caused by radioactive materials in public water areas and groundwater and
release the results from the perspective of preserving the health and living environment of the people.

Base on the above, this monitoring aims to clarify the distribution of radioactive materials in public water areas
and groundwater nationwide.

1.2 Details
(1) Monitoring locations
+ Public water areas: 110 locations (rivers: 107 locations; lakes: 3 locations)

« Groundwater: 110 locations

Monitoring locations were selected based on the following policy with a view to ensuring balanced nationwide
monitoring (specific locations are as shown in Tables 1.2-2 and 1.2-3 and Figures 1.2-1 and 1.2-2).
(i) Public water areas
+ The number of locations per prefecture was decided depending on the area and population, while securing
at least one location in each prefecture.
+ Locations within each prefecture were selected based on the following policy:

a) Select representative rivers (including lakes) within each prefecture in the same numbers as those of the
aforementioned locations in consideration of the area and population in their basins.

b) Regarding rivers selected as explained in a), select locations from among those for the monitoring of
hazardous materials, etc. conducted under the Water Pollution Control Act, which are selected in
consideration of water utilization points. For an individual river, prioritize locations in the lower sections
(including lakes located downstream).

¢) As this monitoring does not aim to clarify the influence of a specific sources, exclude locations close to
those subject to the Environmental Monitoring around Nuclear Facilities, etc. (Radiation Monitoring
Grants) in principle .

(if) Groundwater
+Two locations were chosen for each prefecture and one more location was added for each prefecture where
the amount of groundwater utilized had been large over the past several years.
- Locations within each prefecture were selected mainly from those for monitoring of environmental standard
items for groundwater, based on the following conditions:
a) Select regional representative wells (such as wells built for monitoring or major wells with especially

high frequency of use) in consideration of the utilization amount of groundwater from respective



groundwater basins and water veins (hereinafter referred to as "groundwater basins, etc.").

b) Prioritize wells owned or managed by local governments, etc. in consideration of the convenience of
coordination in case any additional survey is required.

¢) Select one location for continuous fixed point monitoring from among the locations selected in the
manner above, while taking into account the utilization amount and representativeness in a broader area
of the relevant groundwater basin, etc. Other locations are for rolling monitoring (for 5 years in
principle).

d) As this monitoring does not aim to clarify the influence of a specific sources, exclude locations close to
those subject to the Environmental Monitoring around Nuclear Facilities, etc. (Radiation Monitoring
Grants), in principle.

(2) Targets

+Public water areas: Water and sediments (for lakes, survey water both at the surface layer and bottom layers)
(Additionally, radioactive concentrations in soil and ambient dose rates are to be
measured in the surrounding environment (river beds, etc.) near the sampling locations
as reference.)

+ Groundwater: Water
(Additionally, ambient dose rates are to be measured near the sampling locations as
reference.)

(3) Frequencies and periods
+ Public water areas: Once a year
However, monitoring was conducted four times a year at two locations (one location in
eastern and western Japan, respectively) in order to check any annual variation.
+ Groundwater: Fixed point monitoring was conducted once a year, and rolling monitoring was conducted once
every five years in principle.

Periods for FY2015 monitoring are as shown in Table 1.2-4.

(4) Conducted analyses
The following analyses were conducted for collected samples.
* Measurement of total  radioactivity concentrations.
- y-ray spectrometry measurement using a germanium semiconductor detector (all detectable radionuclides,

including major naturally occurring radionuclides and artificial radionuclides, were surveyed in principle)

(5) Comparison with the past measurement trends
Obtained values were compared with the past measurement trends, and if any deviation was suspected, the
validity of the measured values was rechecked (possibilities of transcription errors or insufficient adjustments
of equipment, etc.).

This monitoring has just commenced. Therefore, the results of similar environmental monitoring conducted



so far are to be used for comparison for the time being. Specifically, the results of the Monitoring of
Environmental Radioactivity Levels and Monitoring of the Surrounding Environment conducted by the Nuclear
Regulation Authority, as well as the results of the Radioactive Material Monitoring in the Water Environment in
and around Fukushima Prefecture conducted by the Ministry of the Environment were utilized. When making
comparisons, due consideration was given to the possibility that the values of Cs-137 and other accident-derived
radionuclides would have increased after the Fukushima NPS Accident.

Essentially, nationwide data for the past two decades were used. Also, with regard to the influence of the
Fukushima NPS Accident., considering the influence immediately after it and based on actual measurement,
"one year after the accident” was assumed to be a steady state, and therefore, the period from March 11, 2011 to
March 10, 2012 was excluded.

(6) Measures to be taken when a value deviating from the past measurement trends was detected

The following measures are to be taken when a value deviating from the past measurement trends was detected
(see Figure 1.2-3).

(6)-1 Release of preliminary values

Any value that is suspected to deviate from the past measurement trends should be immediately evaluated
professionally by the chair and the deputy chair, and if it is judged highly urgent (when it has been confirmed
that the value is highly likely to deviate from the past measurement trends, and additional detailed analyses are
considered to be necessary), a preliminary report should be released as promptly as possible.

In such a case, the following related data should be compiled as basic data for professional evaluation.
Members of the Evaluation Committee other than the chair and the deputy chair should be informed of the
relevant information together with the professional evaluation by the chair and the deputy chair (see Table 1.2-
1 for the chair and other committee members).

(i) Results of the measurement concerning water, sediments and ambient dose rates (results of the
measurement of total  radioactivity concentrations and y-ray spectrometry measurement)

(if) Sampling dates, sampling locations (maps, water depth, river width, etc.), sampling methods, and
sampling circumstances (photos)

(iii) Weather data for about one week near the measuring date (the amount of precipitation, in particular)

(iv) Ambient dose rates measured for the last one month or so in neighboring points

(v) Changes in past detected values of the relevant radionuclide

(6)-2 Detailed analyses and release of the results

For data for which the preliminary report was released as explained in (6)-1 above, the following detailed
analyses are to be conducted and the results should be released.

+ Concrete analyses to identify radionuclides (including measurement of individual radionuclides through a

radiochemical analysis)

+ Additional measurement in the surrounding areas of the relevant surveyed location



(7) Disclosure of measurement results
The measurement results data are made publicly available on the following Ministry of the Environment
website:

http://www.env.go.jp/en/water/rmms/surveys.html



http://www.env.go.jp/en/water/rmms/surveys.html

Table 1.2-1 List of members of the Evaluation Committee on Radioactive Material Monitoring in the

Water Environment

IIMOTO Takeshi Senior Associate professor, Division for Environment, Health and
(Deputy chair) Safety, the University of Tokyo

Principal Researcher, Environmental Transfer Parameter Research
.| Team, The Fukushima Project Headquarters,

ISHII Nobuyoshi ] ) ] . . ] .
National Institute of Radiological Sciences, National Institutes for

Quantum and Radiological Science and Technology

TOKUNAGA Professor, Department of Environment Systems, Graduate School
Tomochika of Frontier Sciences, the University of Tokyo

Research Group Manager & Head of Environmental Assessment
HAYASHI Seiji Section, Fukushima Branch, National Institute for Environmental

Studies
FUKUSHIMA ] ] )
Takehik Professor, Doctoral Program in Integrative Environment and
akehiko
(Chai) Biomass Sciences, Graduate School, University of Tsukuba
air




Table 1.2-2 List of locations for the FY2015 Nationwide Monitoring (public water areas) (No. 1)

Sampling location

No. | Prefecture Property Water area Location Municipality
1 River Ishikari River Water purificaFion plar'n intakg at Ishikari River Asahikawa City
in Asahikawa City
2 River Ishikari River Intake at the Sh?rakawa water purification plant Sapporo City
in Sapporo City
Nakashibetsu Bridge (Intake at the
3 River Teshio River Higashiyama water purification plant in Shibetsu City
Shibetsu City)
4 . River Tokoro River Tadashi Bridge Kitami City
Hokkaido - — -
5 Prefecture River Kushiro River Intake at the Aikoku Wfater purlflcatlon plant in Kushiro City
Kushiro City
6 River Tokachi River Nantai Bridge Obihiro City
7 River Sarugawa River Sarugawa Bridge (Tomigawa) Hidaka Town
8 River Matsukura River Mitsumori Bridge (Before the confluence with Hakodate City
Torasawa River)
. Shmpesm- Intake at the Kitahiyama simple water plant in
9 River toshibetsu Lo Setana Town
. Kitahiyama Town
River
10 Aomori River Iwaki River Tsugaru-ohashi Bridge Nakadomari Town
11 Prefecture River Mabechi River Shiriuchi Bridge Hachinohe City
12 Iwate River Mabechi River Fugane Bridge Ninohe City
13 Prefecture River Heigawa River Miyako Bridge Miyako City
14 River Kitakami River Chitose Bridge Ichinoseki City
15 Miyagi River Abukuma River lwanuma (Abukuma Bridge) Iwanuma City
16 Prefecture River Natori River Yuriage-ohashi Bridge Natori City
17 Akita River Yoneshiro River Noshiro Bridge Noshiro City
18 Prefecture River Omono River Kurose Bridge Akita City
19 Yamagata River Mogami River Ryou Bridge Sakata City
20 Prefecture River Akagawa River Shinkawa Bridge Sakata City
21 Fukushima River Agano River Shingo Dam Kitakata City
22 Prefecture River Abukuma River Taisho Bridge (Fushiguro) Date City
23 River Kujigawa River Takachihara Bridge Yamatsuri Town
24 Ibaraki Lake Lake Kasumigaura Center of the lake Miho Village
25 Prefecture River Kokai River Fumimaki Bridge Toride City
26 Tochigi River Nakagawa River Shinnaka Bridge Nakagawa Town
27 Prefecture River Kinugawa River Kinugawa Bridge (Hoshakuji Temple) Utsunomiya City
28 Gunma River Tonegawa River Toneozeki Weir ch |y0d_a Town/Gyoda City
Prefecture (Saitama Prefecture)
29 River Watarase River Watarase-ohashi Bridge Tatebayashi City
30 River Arakawa River Kuge Bridge Kumagaya City
31 Saitama River Arakawa River Akigase Intake Weir Saitama City/ Shiki City
Prefecture . . . Nagareyama City (Chiba
32 River Edogawa River Nagareyama Bridge Prefecture) / Misato City
33 . River Tonegawa River Kakozeki Weir Tonosho Town
Chiba - - - - - - -
34 Prefecture River Ichinomiya River Nakano Bridge Ichinomiya Town
35 Lake Lake Inbanuma Lower area of water purification plant intake Sakura City
36 River Edogawa River Shinkatsushika Bridge Katsushika City
37 Tokyo River Tamagawa River Haijima raw water supply point Akishima City
38 | Metoropolis River Sumida River Ryogoku Bridge Chuo City / Sumida City
39 River Arakawa River Kasai Bridge Koto City / Edogawa City
40 River Tsurumi River Rinko Tsurumigawa Bridge ‘Yokohama City
Kanagawa - — - - "
41 Prefecture River Sagami River Banyu Bridge Hiratsuka City
42 River Sakawa River Sakawa Bridge Odawara City
43 Niigata River Shinano River Heisei-ohashi Bridge Niigata City
44 Prefecture River Agano River Oun Bridge Niigata City
45 P:;(}Zgﬁe River Jinzu River Hagiura Bridge Toyama City
46 Ishikawa River Saigawa River Okuwa Bridge Kanazawa City
47 Prefecture River Tedori River Hakusangoguchi Dike Hakusan City
48 Fukui River Kuzuryu River Fuseda Bridge Fukui City
49 Prefecture River Kitagawa River Takatsuka Bridge Obama City
50 | Yamanashi River Sagami River Katsuragawa Bridge Uenohara City
51 Prefecture River Fujikawa River Nanbu Bridge Nanbu Town
52 Nagano River Shinano River Ozeki Bridge liyama City
53 Prefecture River Saigawa River Koichi Bridge Nagano City
54 River Tenryu River Tsutsuji Bridge lida City

10




Table 1.2-2 List of locations for the FY2015 Nationwide Monitoring (public water areas) (No. 2)

Sampling location

No. | Prefecture Property Water area Location Municipality
55 Gifu River Kisogawa River Tokai-ohashi Bridge (Naruto) Kaizu City
56 Prefecture River Nagara River Tokai-ohashi Bridge Kaizu City
57 Shizuoka R?ver Kanog_aw_a River Kur.(_)s? Bridge : Numazu Ci.ty
58 Prefecture River Qoi River Fujimi Bridge Yaizu City / Yoshida Town
59 River Tenryu River Kaketsuka Bridge Ilwata City / Hamamatsu City
60 Aichi River Shonai River Mizuwake Bridge Nagoya City
61 Prefecture River Yahagi River Iwazutenjin Bridge Okazaki City / Toyota City
62 River Toyogawa River Eshima Bridge Toyokawa City
63 Mie River Suzuka River Ogura Bridge Yokkaichi City
64 Prefecture River Miyakawa River Watarai Bridge Ise City
65 Shiga River Adogawa River Joan Bridge Takashima City
66 Prefecture Lake Lake Biwako Karasakioki-Chuo —
67 River Yuragawa River ‘Yuragawa Bridge Maizuru City
Kyoto Before the confluence of three tributaries of
68 Prefecture River Katsura River . Oyamazaki Town
Katsura River
69 Osaka River Inagawa River Gunko Bridge Itami City (Hyogo prefecture)
70 Prefecture River Yodogawa River Sugaharashirokita-ohashi Bridge Osaka City
71 River Ishikawa River Takahashi Tondabayashi City
72 Hyogo River Kakogawa River Kakogawa Bridge Kakogawa City
73 Prefecture River Mukogawa River Hyakkenbi Takarazuka City
74 River Maruyama River Kaminogo Bridge Toyooka City
75 Nara River Yamato River Fujii Oji Town
76 Prefecture River Kinokawa River Okura Bridge Gojo City
77 | Wakayama River Kinokawa River Shinrokkaizeki Weir Wakayama City
78 Prefecture River Kumano River Kumano-ohashi Bridge Shingu City
79 PrTe?et(t:(t)l:Ire River Sendai River Gyotoku Tottori City
80 Shimane River Hiikawa River Kandatsu Bridge Izumo City
81 Prefecture River Gonokawa River Sakurae-ohashi Bridge Gotsu City
82 Okayama River Asahikawa River Otoite Weir Okayama City
83 Prefecture River Takahashi River Kasumi Bridg Kurashiki City
84 Hiroshima River Ota River Water purification plant intake in Hesaka Hiroshima City
85 Prefecture River Ashida River Kominomi Bridge Fukuyama City
86 | Yamaguchi River Nishiki River Water purification plant intake for the city Iwakuni City
87 Prefecture River Koto River Suenobu Bridge Ube City
88 | Tokushima River Yoshino River Takase Bridge Ishii Town
89 Prefecture River Nakagawa River Nakagawa Bridge Anan City
Kagawa . . . . .
90 Prefecture River Dokigawa River Marugame Bridge Marugame City
91 Ehime River Shigenobu River Deai Bridge Matsuyama City
92 Prefecture River Hijikawa River Hijikawa Bridge Ozu City
93 Kochi River Kagami River Kachuzeki Weir Kochi City
94 Prefecture River Niyodo River Hatazeki Weir (1) Center of flow Ino Town
95 Fukuoka River Onga River Hinode Bridge Nogata City
96 Prefecture River Nakagawa River Shiobara Bridge Fukuoka City
97 River Chikugo River Senoshita Kurume City
98 Presfggtau o River Kasegawa River Kase Bridge Saga City
99 Nagasaki River Honmyo River In front of Tenma Park Isahaya City
100 | Prefecture River Uragami River Ohashizeki Weir Nagasaki City
101 | Kumamoto River Kikuchi River Shiroishi Nagomi Town
102 | Prefecture River Midori River Uesugizeki Weir Kumamoto City
103 Oita River Oita River Funaichi-ohashi Bridge Oita City
104 | Prefecture River Oono River Shirataki Bridge Oita City
105 Miyazaki River Gokase River Miwa Nobeoka City
106 | Prefecture River Oyodo River Shinaioi Bridge Miyazaki City
107 | Kagoshima River Kotsuki River Iwasaki Bridge Kagoshima City
108 | Prefecture River Kimotsuki River Matase Bridge Kanoya City
109 Okinawa River Genka River Water intake Nago City
110 | Prefecture River Miyara River Omoto water intake Ishigaki City

11




Table 1.2-3 List of locations for the FY2015 Nationwide Monitoring (groundwater) (No. 1)

No. Prefecture Property Municipality District Monitoring method
1 . Groundwater Sapporo City Kitasanjonishi,Chuo Ward Fixed point monitoring
Hokkaido Prefecture — - - —
2 Groundwater Ishikari City Kitaoyafuru Rolling monitoring
3 . Groundwater Aomori City Shinmachi Fixed point monitoring
Aomori Prefecture - - —
4 Groundwater Sotogahama Town Minmayamasukawa Rolling monitoring
5 Groundwater Morioka City Motomiya Fixed point monitoring
Iwate Prefecture — - - —
6 Groundwater Kuji City Osanaicho Rolling monitoring
7 L Groundwater Sendai City Honcho,Aoba Ward Fixed point monitoring
Miyagi Prefecture — . - —
8 Groundwater Osaki City Furukawaosaki Rolling monitoring
9 . Groundwater Daisen City Niiyaji Fixed point monitoring
Akita Prefecture — " —
10 Groundwater Katagami City Showaokubo Rolling monitoring
11 Groundwater ‘Yamagata City Hatagomachi Fixed point monitoring
Yamagata Prefecture - - —
12 Groundwater Tsuruoka City Takarada Rolling monitoring
13 . Groundwater Koriyama City Asahi Fixed point monitoring
Fukushima Prefecture - - —
14 Groundwater Hanawa Town Itaniwa Rolling monitoring
15 Groundwater Tsukuba City Kenkyugakuen Fixed point monitoring
16 Ibaraki Prefecture Groundwater Koga City Komahane Rolling monitoring
17 Groundwater Joso City Sakatemachi Rolling monitoring
18 Groundwater Shimotsuke City Machida Fixed point monitoring
19 Tochigi Prefecture Groundwater Ashikaga City Omataminamicho Rolling monitoring
20 Groundwater Haga Town Yatsuki Rolling monitoring
21 Groundwater Maebashi City Shikishimacho Fixed point monitoring
22 Gunma Prefecture Groundwater Tatebayashi City Shiromachi Rolling monitoring
23 Groundwater Tomioka City Tajino Rolling monitoring
24 Groundwater Saitama City Mikura,Minuma Ward Fixed point monitoring
25 Saitama Prefecture Groundwater Kawaguchi City Higashihongo Rolling monitoring
26 Groundwater Kuki City Yoshiba Rolling monitoring
27 Groundwater Kashiwa City Funato Fixed point monitoring
28 Chiba Prefecture Groundwater Katori City Sawarai Rolling monitoring
29 Groundwater Asahi City Ro Rolling monitoring
30 . Groundwater Koganei City Kajinocho Fixed point monitoring
Tokyo Metoropolis — - - —
31 Groundwater Nishitokyo City Yatocho Rolling monitoring
32 Groundwater Hadano City Imaizumi Fixed point monitoring
Kanagawa Prefecture - — - —
33 Groundwater Odawara City Renshoji Rolling monitoring
34 Groundwater Niigata City Nagata,Chuo Ward Fixed point monitoring
35 Niigata Prefecture Groundwater Minamiuonuma City Miya Rolling monitoring
36 Groundwater Joetsu City Minatocho Rolling monitoring
37 Groundwater Toyama City Funahashikitamachi Fixed point monitoring
Toyama Prefecture - — - —
38 Groundwater Uozu City Shinjuku Rolling monitoring
39 . Groundwater Hakusan City Kuramitsu Fixed point monitoring
Ishikawa Prefecture . - - - —
40 Groundwater Nanao City Hamataka, Tsumugimachi Rolling monitoring
41 i Groundwater Fukui City Ote Fixed point monitoring
Fukui Prefecture — - - —
42 Groundwater Sakai City Sakaichotako Rolling monitoring
43 . Groundwater Showa Town Saijyoshinden Fixed point monitoring
Yamanashi Prefecture . - —
44 Groundwater Hokuto City Akenochoasao Rolling monitoring
45 Groundwater Nagano City Tsurugamidoricho Fixed point monitoring
46 Nagano Prefecture Groundwater Tomi City Kurakake Rolling monitoring
47 Groundwater Kiso Town Fukushima Rolling monitoring
48 Groundwater Gifu City Kanoshimizucho Fixed point monitoring
49 Gifu Prefecture Groundwater Tajimi City Maebatacho Rolling monitoring
50 Groundwater Ibigawa Town Kamino Rolling monitoring
51 Groundwater Numazu City Hara Fixed point monitoring
52 Shizuoka Prefecture Groundwater Fuji City Kunikubo Rolling monitoring
53 Groundwater Fujinomiya City Kamiide Rolling monitoring
54 Groundwater Nagoya City Kawaharatori,Showa Ward Fixed point monitoring
55 Aichi Prefectur Groundwater Okazaki City Nakajimachonakaueno Rolling monitoring
56 Groundwater Tsushima City Nakaishikichokitayama Rolling monitoring
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Table 1.2-3 List of locations for the FY2015 Nationwide Monitoring (groundwater) (No. 2)

No. Prefecture Property Municipality District Monitoring method
57 Groundwater Suzuka City Inoucho Fixed point monitoring
58 Mie Prefecture Groundwater Kameyama City Taikojicho Rolling monitoring
59 Groundwater Tsu City Shiroyama Rolling monitoring
60 Groundwater Moriyama City Miyakecho Fixed point monitoring
61 Shiga Prefecture Groundwater Otsu City Goryocho Rolling monitoring
62 Groundwater Koka City Shigarakichonagano Rolling monitoring
63 Groundwater Kyoto City Kamihonnojimaecho,Nakagyo Ward Fixed point monitoring
Kyoto Prefecture - - - —
64 Groundwater Yawata City Yawatashinade Rolling monitoring
65 Groundwater Sakai City Daisennakamachi,Sakai Ward Fixed point monitoring
Osaka Prefecture — - —
66 Groundwater Takatsuki City Banda Rolling monitoring
67 Groundwater Itami City Kuchisakai Fixed point monitoring
68 Hyogo Prefecture Groundwater Toyooka City Saiwaicho Fixed point monitoring
69 Groundwater Kakogawa City Kakogawachojikemachi Rolling monitoring
70 Groundwater Nara City Sakyo Fixed point monitoring
Nara Prefecture . . - - —
71 Groundwater | Yamatokoriyama City Honjocho Rolling monitoring
72 Groundwater Kinokawa City Takano Fixed point monitoring
Wakayama Prefecture - - - —
73 Groundwater Shirahama Town Taira Rolling monitoring
74 . Groundwater Tottori City Saiwaicho Fixed point monitoring
Tottori Prefecture . - -
75 Groundwater Yonago City Kuzumo Rolling monitoring
76 . Groundwater Matsue City Nishikawatsucho Fixed point monitoring
Shimane Prefecture - - - —
7 Groundwater l1zumo City Himebara Rolling monitoring
78 Groundwater Kurashiki City Fukui Fixed point monitoring
Okayama Prefecture - . - —
79 Groundwater Bizen City Sakane Rolling monitoring
80 . . Groundwater Hiroshima City Kamisenocho, Aki Ward Fixed point monitoring
Hiroshima Prefecture - - - P
81 Groundwater Fukuyama City Ashidachofukuda Rolling monitoring
82 . Groundwater Yamaguchi City Ouchimihori Fixed point monitoring
Yamaguchi Prefecture . - —
83 Groundwater Hofu City Kokuga Rolling monitoring
84 . Groundwater Tokushima City Fudohoncho Fixed point monitoring
Tokushima Prefecture - - - —
85 Groundwater Komatsushima City Tauracho Rolling monitoring
86 Groundwater Takamatsu City Bancho Fixed point monitoring
Kagawa Prefecture . - - - - —
87 Groundwater Marugame City Dokichohigashi Rolling monitoring
88 Groundwater Matsuyama City Hiraimachi Fixed point monitoring
89 Ehime Prefecture Groundwater Toon City Tanokubo Rolling monitoring
90 Groundwater Tobe Town Takooda Rolling monitoring
91 . Groundwater Kochi City Kerako Fixed point monitoring
Kochi Prefecture . - —
92 Groundwater Nankoku City Hataeda Rolling monitoring
93 Groundwater Kurume City Tanushimarumachiakinari Fixed point monitoring
Fukuoka Prefecture - - - —
9 Groundwater Nogata City Ueki Rolling monitoring
95 Groundwater Saga City Yamatochoniiji Fixed point monitoring
Saga Prefecture - —
96 Groundwater Tara Town Tara Rolling monitoring
97 . Groundwater Isahaya City Eidamachi Fixed point monitoring
Nagasaki Prefecure . - - - —
98 Groundwater Omura City Morizonomachi Rolling monitoring
99 Groundwater Kumamoto City Suizenji,Chuo Ward Fixed point monitoring
100 Kumamoto Prefecture | Groundwater Arao City Masunaga Rolling monitoring
101 Groundwater Minamata City Kojo Rolling monitoring
102 i Groundwater Saiki City Kamioka Fixed point monitoring
Oita Prefecure — - - —
103 Groundwater Usuki City Suehiro Rolling monitoring
104 Groundwater Miyakonojo City Minamiyokoichicho Fixed point monitoring
105 Miyazaki Prefecture Groundwater Kobayashi City Minaminishikata Fixed point monitoring
106 Groundwater Saito City Okadomi Rolling monitoring
107 . Groundwater Kagoshima City Tamazatocho Fixed point monitoring
Kagoshima Prefecture - - —— - —
108 Groundwater Soo City Sueyoshichominaminogo Rolling monitoring
109 . Groundwater Miyakojima City Hirarahigashinakasonezoe Fixed point monitoring
Okinawa Prefecture ——— - —
110 Groundwater Ishigaki City Ohama Rolling monitoring
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Figure 1.2-2 Map showing locations for the FY2015 Nationwide Monitoring (groundwater)

15




Table 1.2-4 Monitoring points and period by block (FY2015)

Public water areas Groundwater
Blocks Prefectures Number of Number of
. Period ) Period
Locations*D locations
Oct. 1510 Oct.14to
Hokkaido block Hokkaido 9 2
Oct. 22 Oct.22
Aomori, lwate, Miyagi, Akita, Oct. 13 to Oct.13to
Tohoku block ) 14 12
Yamagata and Fukushima Oct. 29 Oct.29
Ibaraki, Tochigi, Gunma,
Saitama, Chiba, Tokyo, Oct. 13 to Oct.13to
Kanto block B 26 (2) 27
Kanagawa, Niigata, Dec. 8 Nov.4
Yamanashi and Shizuoka
Toyama, Ishikawa, Fukui, Oct. 1510 Oct.14to
Chubu block . o . 15 18
Nagano, Gifu, Aichi and Mie Nov. 30 Nov.9
o Shiga, Kyoto, Osaka, Hyogo, Oct. 14 to Oct.14to
Kinki block 14 (1) 14
Nara and Wakayama Oct. 28 Oct.29
Tottori, Shimane, Okayama,
Chugoku-Shikoku Hiroshima, Yamaguchi, 16 Oct. 14 to 19 Oct.14to
block Tokushima, Kagawa, Ehime Nov. 7 Nov.16
and Kochi
Fukuoka, Saga, Nagasaki,
Kyushu and . . . Oct. 13 to Oct.13to
) Kumamoto, Oita, Miyazaki, 16 18
Okinawa block . . Nov. 7 Nov.5
Kagoshima and Okinawa
Survey to check Oct. 13 to
o Gunma and Okayama 2 - -
annual variation Jan. 25

(*1) Numbers in parentheses are those of monitoring locations for lakes and other numbers are those of monitoring locations for rivers.
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Figure 1.2-3 Procedures for professional evaluation of the results of the Nationwide Monitoring
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2. Survey Methods and Analysis Methods

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

- Water Quality Survey Method (September 30, 1971; Notice Kansuikan No. 30 issued by the Director
General of the Water Quality Preservation Bureau, Ministry of the Environment)

+ Sediment Survey Method (August 8, 2012; Notice Kansuitaisuihatsu No. 120725002 issued by the Director
General of the Environmental Management Bureau, Ministry of the Environment)

-+ Groundwater Quality Survey Method (September 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, Ministry of Education, Culture, Suports, Science and
Technology’s (hereinafter referred to as “MEXT")’s Radioactivity Measurement Method Series)

- Sample Pretreatment for Instrumental Analysis Using Germanium Semiconductor Detectors (1982,
MEXT’s Radioactivity Measurement Method Series)

(1) Public water areas

» Water:
Water samples of around 160 L (hydrochloric acid added) and around 2 L (nitric acid added) were collected
at the predetermined locations. Out of the 160L (hydrochloric acid added), 80L was used for the y-ray
spectrometry analyses and the remaining 80L was preserved for possible detailed analysis. Out of the 2 L
(nitric acid added), 1 L was used for the analyses of total B radioactivity concentrations. Additionally, the
transparency (or Secchi disk depth) was measured upon collecting water samples, and if any influence of
rainwater was suspected as a result of a comparison with past data or when there seems to be an influence
of rainwater in light of the circumstances at locations without any past data where the transparency (or
Secchi disk depth) was 50 cm or less, sampling at such locations was judged to be inappropriate.

+ Sediments:

Bottom sediment samples of around 6 L were collected at the predetermined points at a depth of around 10
cm from the surface layer by using an Ekman-Birge grab sampler, and 3 L out of the 6 L was used for the
y-ray spectrometry analyses.

- Soil:
Soil samples (around 5 cm in diameter) were collected at a depth of around 5 cm at five points within a 3
to 5 meter square (four vertexes and the diagonal intersection point), or when it is difficult to find an
appropriate square to determine such five sampling points, at five points with 3 to 5 meter intervals along
a river, and were brought back separately. Samples thus collected at the five points were mixed in equal
amounts respectively and were used for analysis.

« Ambient dose rates (soil sampling locations):
Ambient dose rates were measured by installing Nal (T1) scintillation survey meters at a height of 1 m from
the ground surface on both banks of a river (or in the case of a lake, installing a Nal (TI) scintillation survey

meter at one point on lake side) in a manner to face the sampling point of river water (or lake water).
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(2) Groundwater
* Water:

Groundwater samples of around 160 L (hydrochloric acid added) and 2 L (nitric acid added) were collected

at the predetermined wells, etc. 80 L of the 160 L (hydrochloric acid added) was used for the y-ray

spectrometry analyses and the remaining 80 L was preserved for possible detailed analysis. 1 L of the 2 L

(nitric acid added) was used for the analyses of total B radioactivity concentrations.

When collecting water samples, water temperature, transparency, pH, and electrical conductivity are
confirmed to remain constant by letting the water pass for several minutes, and changes in the
transparency, etc. thereafter were recorded as notes.

- Ambient dose rates:

Ambient dose rates were measured by installing Nal (TI) scintillation survey meters at a height of 1 m from

the ground surface near the relevant wells, etc. in a manner to face the sampling point of groundwater (or

the groundwater layer).

2.2 Analysis methods

The measurement of total B radioactivity concentrations and y-ray spectrometry measurement using a germanium
semiconductor detector were conducted by the following methods for public water areas (water, sediments and soil)
and groundwater (water). The y-ray spectrometry measurement covered analyses of all the detectable radionuclides
(including artificial radionuclides and major naturally occurring radionuclides) in principle. Detected values were
indicated with two significant digits in the unit of "Bg/L" in the case of water samples from public water areas and
groundwater samples, and in the unit of "Bg/kg (dry)™ in the case of sediment samples from public water areas.

Adopted analysis methods were basically in line with the MEXT’s Radioactivity Measurement Method Series, and
detection limits were set around 0.001 to 0.01 Bqg/L for water samples and around 1 to 30 Bg/kg (dry) for sediment
samples. (However these detection limits did not apply to radionuclides with short half-lives or those with extremely

low y-ray emission rates.)

+ Measurement of total B radioactivity concentrations: Concentrate and dry up samples, and then conduct
measurement using a low-background gas-flow proportional counter.

« y-ray spectrometry measurement: After proper pretreatment, put samples in a U-8 container or a 2 L Marinelli
beaker and conduct measurement using a germanium semiconductor detector; The following 62 types of y-ray
emitting radionuclides (18 naturally occurring radionuclides and 44 artificial radionuclides) were surveyed. The
measurement results of y-ray emitting radionuclides were corrected for attenuation, and reported the figures as

radioactivity concentrations as of the time of completing sampling.
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Table 2.2-1 Surveyed y-ray emitting radionuclides

Naturally occurring

radionuclides

(18 radionuclides)

Artificial radionuclides

(44 radionuclides)

Ac-228 Ra-224 Ag-108m Co-58 1-131 Np-239 Te-129m
Be-7 Ra-226 Ag-110m Co-60 1-132 Ru-103 Te-132
Bi-212 Th-227 Am-241 Cr-51 La-140 Ru-106 Y-91
Bi-214 Th-228 As-74 Cs-134 Mn-54 Sh-124 Y-93
K-40 Th-231 Ba-140 Cs-136 Mn-56 Sh-125 Zn-63
Pa-234m Th-234 Bi-207 Cs-137 Mo-99 Sh-127 Zn-65
Pb-210 TI-206 Ce-141 Fe-59 Nb-95 Sr-91 Zr-95
Pb-212 TI-208 Ce-143 Ga-74 Nb-97 Tc-99m Zr-97
Pb-214 U-235 Ce-144 Ge-75 Nd-147 Te-129
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3. Results
The outline of detectable radioactive materials at each monitoring location is as follows.

3.1 Detection of total B radioactivity and y-ray emitting radionuclides
(1) Public water areas
1) Water
The results of the measurement of total 3 radioactivity and y-ray emitting radionuclides in water samples
from public water areas are as shown in Table 3.1-1 and Figure 3.1-1.

a) Total B radioactivity

The detection rate for total B radioactivity was 92.9% with detected values ranging from not detectable to
4.1 Bg/L. Although the values of samples exceeded the range of past measured values at several locations, all
instances were attributable to high K-40 concentrations. Therefore, all of which were within the past
measurement trends.

b) y-ray emitting radionuclides
Eight types of y-ray emitting radionuclides (five naturally occurring radionuclides and three artificial
radionuclides) as shown in Table 3.1-1 and Figure 3.1-1 were detected, while other types of y-ray emitting
radionuclides were not detectable at any of the locations surveyed.

The detection rates of naturally occurring radionuclides were approximately 10% or less, except for K-40,
for which the detection rate was approximately 92.0%. K-40 was detected at some locations with the highest
concentrations being, at the maximum, higher than the range of past measurement records but such high
concentrations were considered to have been caused by the influence of seawater (explained later). At some
locations, the detected concentrations of Ac-228 and Pb-210 exceeded the range of past measured values;
both are naturally occurring thorium series radionuclides and generally contained in natural soils and rocks.
The measured values of other naturally occurring radionuclides all fell within the past measurement trends.

Regarding artificial radionuclides, the detection rates of Cs-134 was 8.0%, Cs-137 was 16.8% and 1-131
was 0.9% but detected values of Cs-134 was 0.0067Bg/L or less, Cs-137 was 0.029Bqg/L or less and 1-131

was 0.016 Bg/L or less: all of which were within the past measurement trends.
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Table 3.1-1 Detection of total B radioactivity and y-ray emitting radionuclides in water samples from

public water areas

Measured values [Bg/L] Maximum records [Bg/L]
Radionuclides Number of Numbe:r of Detection FY 2014 Monitoring of
samples detections rate[%] Range Detection limits Nationwide Levels
monitoring (*1)
Total B radioactivity 113 105 92.9 ND - 4.1 0.024 - 0.29 11 31
= K-40 113 104 92.0 ND - 41 0.015 - 0.084 2.6 2.3
g % Ac-228 113 2 1.8 ND - 00061 | 0.0029 - 0.020 0.0037 ND
gv g Be-7 113 8 7.1 ND - 0048 | 00071 - 0.057 0.057 0.18
g- g Pb-210 113 3 2.7 ND - 0.16 0.051 - 1.4 0.092 No data
E‘_ é Pb-214 113 10 8.8 ND - 0.0046 | 0.0012 - 0.012 0.0076 No data
§ > Cs-134 113 9 8.0 ND - 0.0067 | 0.00073 - 0.0046 0.022 0.041
o | =
? % Cs-137 113 19 16.8 ND - 0.029 |0.00070 - 0.0049 0.065 0.084
TE 1-131 113 1 0.9 ND - 0016 | 00026 - 51 ND 0.016

(*1) Results of the Monitoring of Environmental Radioactivity Levels and the Monitoring of the Surrounding Environment conducted
in Japan nationwide FY1996 to FY2015 (excluding data from March 11, 2011 to March 10, 2012)
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radionuclides.

Figure 3.1-1 Detection of total 3 radioactivity and y-ray emitting radionuclides in water samples from

public water areas
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2) Sediments
The results of the measurement of total {3 radioactivity and y-ray emitting radionuclides in sediment samples
from public water areas are as shown in Table 3.1-2 and Figure 3.1-2.

a) Total B radioactivity

Total B radioactivity was detected at all locations surveyed, with detected values ranging from 160 to 1,200
Ba/kg (dry): all of which were within the past measurement trends.

b) y-ray emitting radionuclides

12 types of y-ray emitting radionuclides (ten naturally occurring radionuclides and two artificial
radionuclides) as shown in Table 3.1-2 and Figure 3.1-2 were detected, while no other types of y-ray emitting
radionuclides were detectable.

The detection rates of the 6 naturally occurring radionuclides other than Be-7, Bi-212, Ra-226, and Th-234
exceeded 95%. Regarding naturally occurring radionuclides, all of which were within the past measurement
trends.

Regarding artificial radionuclides, the detection rates of Cs-134 and Cs-137 were 23.6% and 40.0%, but
detected values were 130Bg/kg(dry) or less for Cs-134 and 580Bq/kg(dry) or less for Cs-137: all of which were

within the past measurement trends.
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Table 3.1-2 Detection of total B radioactivity and y-ray emitting radionuclides in sediment samples

from public water areas

Measured values [Bg/kg (dry)] Maximum records [Ba/kg(dry)]
Radionuclides Number of Numbgr of Detection o F\_(201f1 Monitoring of
samples detections rate[%)] Range Detection limits Nationwide Levels
monitoring (*1)
Total B radioactivity 110 110 100.0 160 - 1200 15 - 23 1,300 1,300
K-40 110 110 100.0 150 - 1,000 13 - 63 1,100 780
Ac-228 110 108 98.2 ND - 90 34 - 10 170 ND
Be-7 110 7 6.4 ND - 100 10 - 98 180 42
-i g Bi-212 110 61 55.5 ND - 100 18 - 55 200 No data
E i:’ Bi-214 110 109 9.1 ND - 50 2.1 - 13 87 12
g § Pb-212 110 109 99.1 ND - 95 17 - 28 200 No data
UE § Pb-214 110 110 100.0 4.1 - 48 1.8 - 13 96 No data
g' < Ra-226 110 37 33.6 ND - 120 18 - 120 190 122
% Th-234 110 23 20.9 ND - 110 19 - 100 190 No data
¢ TI-208 110 109 99.1 ND - 86 2.6 - 18 170 No data
5 Cs-134 110 26 23.6 ND - 130 075 - 6.1 260 31
?_: Cs-137 110 44 40.0 ND - 580 083 - 55 780 110

(*1) Results of the Monitoring of Environmental Radioactivity Levels and the Monitoring of the Surrounding Environment conducted
in Japan nationwide FY1996 to FY2015 (excluding data from March 11, 2011 to March 10, 2012)
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(*)Details of the detection of Cs-134 and Cs-137 are explained later.
(*) The vertical axes are logarithmically scaled because the order of magnitude of detected values varies between
different radionuclides.

Figure 3.1-2 Detection of total 3 radioactivity and y-ray emitting radionuclides in sediment samples

from public water areas
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(2) Groundwater
The results of the measurement of total B radioactivity and y-ray emitting radionuclides in groundwater
samples are as shown in Table 3.1-3 and Figure 3.1-3.

a) Total B radioactivity
The detection rate for total B radioactivity was approximately 86.4%, with detected values ranging from
not detectable to 0.42 Bg/L: all of which were within the past measurement trends.
b) y-ray emitting radionuclides
Six types of y-ray emitting radionuclides (all naturally occurring radionuclides) as shown in Table 3.1-3
and Figure 3.1-3 were detected, while no other types of y-ray emitting radionuclides were detectable. Out of
these detected y-ray emitting radionuclides, K-40 was detected at concentration levels slightly exceeding the
range of past measurement records but this is a radionuclide generally contained in natural soils and rocks,
etc. (explained later). The detected concentrations of Ac-228, Bi-212, Bi-214, Pb-212 and Pb-214 also
exceeded the range of past measured values at some locations, but these were all naturally occurring thorium
or uranium series radionuclides generally contained in natural soils and rocks. Considering that their past
detected values are based on the survey results for very limited regions (Ac-228 detected in five prefectures
[Miyagi, Yamagata, Shiga, Osaka and Nagasaki]; Bi-212 only in Niigata Prefecture; Bi-214 in six prefectures
[Shizuoka, Toyama, Ishikawa, Aichi, Shiga and Hyogo]; no instances of detection for Pb-212; Pb-214
detected in nine prefectures [Miyagi, Niigata, Aichi, Shiga, Wakayama, Shimane, Hiroshima, Kagawa and
Ehime]), it is inferred that the measured values of these radionuclides all fell within the past measurement
trends.
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Table 3.1-3 Detection of total § radioactivity and y-ray emitting radionuclides in groundwater samples

Measured values [Bg/L] Maximum records [Bg/L]
Radionuclides Number of Numbe.r of | Detection rate o F\_(201_4 Monitoring of

samples detections [%] Range Detection limits Nationwide Levels

monitoring (*1)

Total B radioactivity 110 95 86.4 ND - 0.42 0024 - 0.062 0.44 0.35

- K-40 110 99 90.0 ND - 0.54 0016 - 0.080 0.52 0.41
Qf E.Z’ Ac-228 110 3 2.7 ND - 0.038 | 0.0037 - 0.014 0.0072 No data
0%: §=’ Bi-212 110 1 0.9 ND - 0.032 0011 - 0.039 0.025 No data
a é Bi-214 110 7 6.4 ND - 0.022 | 0.0023 - 0.0087 0.0063 No data
%_ E Pb-212 110 1 0.9 ND - 0.0030 | 0.0015 - 0.0069 ND No data
§ Pb-214 110 16 14.5 ND - 002 | 0.0015 - 0.0081 0.0086 No data

(*1) Results of the Monitoring of Environmental Radioactivity Levels and the Monitoring of the Surrounding Environment conducted
in Japan nationwide FY1996 to FY2015 (excluding data from March 11, 2011 to March 10, 2012)
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(*) The vertical axes are logarithmically scaled because the order of magnitude of detected values varies
between different radionuclides.
(*) Radionuclides shown with no past measured values were either undetectable or had never been measured.

Figure 3.1-3 Detection of total § radioactivity and y-ray emitting radionuclides in groundwater samples
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3.2 Consideration regarding detected radionuclides

(1) Detection of naturally occurring radionuclides

1) Correlation between activity concentrations of K-40 and seawater

As explained in 3.1 above, activity concentrations of K-40 were at levels exceeding the range of past

measurement records (2.6 Bg/L at the maximum) in water samples collected at some locations in public water

areas.

Locations where high concentration level of K-40 was detected were at tidal river, and showed high electrical
conductivity (EC) (1,820 mS/m at the maximum). This suggests the influence of the intrusion of seawater.

Therefore, a comparison was made using all available data to clarify the correlation between activity concentrations

of K-40 and EC (see Figure 3.2-1).

As shown in Figure 3.2-1, a positive correlation was found between them..
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Figure 3.2-1 Correlation between the K-40 concentration and electrical conductivity(EC) in water

samples

from public water areas

In the meantime, according to the results of the Monitoring of Levels, conducted for the 20-year from FY 1996

to FY2015 (monitoring of 548 samples collected from 18 prefectures), the average concentration (average) of K-

40 was approximately 8.9 Bg/L and the maximum concentration was 14 Bg/L (see Table 3.2-1).

Table 3.2-1 Results of the Monitoring of Levels, etc., concerning K-40 inseawater (*1)

Number of surveys Number of Detection rate [%] Average [Ba/L] Maximum [Ba/L]
Y detections ° gel=q a
548 521 95.0 8.9 14

(*1) Results of the Monitoring of Environmental Radioactivity Levels and the Monitoring of the Surrounding
Environment conducted in Japan nationwide from FY1996 to FY2015

EC in seawater is generally around 4,500 mS/m, and the estimated activity concentrations of K-40 with possible

influence of seawater were obtained by using the following formula based on the measurement results of EC for
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the relevant river water.

(Activity (Average activity (Measured EC in the river water)
concentration of K- = concentration of K-40 X _ :
40 in river water) in seawater) (Ordinary values of EC in
Seawater)

The estimated activity concentrations of K-40 in the river water are indicated with a dashed line (") in Figure
3.2-1, and the estimate values were very close to the measured activity concentrations of K-40. Therefore, relatively
high activity levels of K-40 measured in the latest monitoring are considered to have been caused by the intrusion
of seawater and fall within the past measurement trends.

In the same manner, the correlation between the K-40 concentration and EC was also checked with regard to
groundwater samples (see Figure 3.2-2, scales of the vertical and horizontal axes differ from those for Figure 3.2-
1). However, no clear correlation was found for groundwater samples. The concentrations of K-40 in groundwater
samples from Site No. 94 (Ueki, Nogata City, Fukuoka Pref.: 0.54 Bg/L) slightly exceeded the range of past
measured values (maximum value: 0.52 Bg/L). This location is in the areas where the geological conditions are
known to have relatively high potassium concentrations in soil(Figure 3.2-3). Accordingly, the K-40 concentration

for groundwater samples in the latest monitoring is considered to fall within the past measurement trends.

1.0
® FY2015(Nationwide Monitoring)
0.8 | *  FY2014(Nationwide Monitoring)
—_ I Estimate based on EC
| L
S 06 |
= ‘o e < Maximum record
= I ° No.94
<|r 0.4 X ° ® o (Rolling monitoring) 0.52 Bg/L
> [
0.2 : .........................................................
i Poo
i P s
[ PN
00 L 1 1 1 1 1 1 1
0 100 150
EC[mS/m]

Figure 3.2-2 Correlation between the K-40 concentration and electrical conductivity(EC) in groundwater

samples

28



Potassium (K20)

K20, %
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Reference: Website of the Geological Survey of Japan, AIST
https://gbank.gsj.jp/geochemmap/setumei/radiation/setumei-radiation.htm

Figure 3.2-3 Distribution of potassium (Kz20) in sail in Japan
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2) Uranium and thorium series radionuclides

As explained in 3.1 above, uranium and thorium series radionuclides were detected at relatively high
concentration levels in sediment samples from public water areas. Such radionuclides were detected as shown in
Table 3.2-2.

These naturally occurring radionuclides exist widely within the earth’s crust and belong to the same decay series,

which implies the existence of some correlations among detected values.

Table 3.2-2 Detection of uranium and thorium series naturally occurring radionuclides

Number | Number | Detection Measured values [Bg/kg (dry)]

Radionuclides of of_ rate Range Detection limits
samples | detections [%]

Th-234 110 23 20.9 ND - 110 | 19 - 100
Uranium | Ra-226 110 37 33.6 ND - 120 | 18 - 120
S < | Seres | pb-214 110 110 100.0 41 - 48 | 18 - 13
§ % Bi-214 110 109 99.1 ND - 50 21 - 13
% gﬁ Ac-228 110 108 98.2 ND - 9 | 34 - 10
5a Thorium | Pb-212 110 109 99.1 ND - 95 1.7 - 28
series Bi-212 110 61 55.5 ND - 100 | 1.8 - 55
TI-208 110 109 99.1 ND - 86 26 - 18

Figure 3.2-4 and Figure 3.2-5 show the correlation among uranium series radionuclides and among thorium
series radionuclides, respectively, based on the radionuclides with the highest detection rate (with instances of non-
detection excluded). Figure 3.2-4 (Upper) reveals that, while uranium series Pb-214 and Th-234 did not correlate
well with each other, Ra-226 and Th-234 correlated well with each other (Figure 3.2-4 [Bottom]). Moreover, high
correlations were also observed among the other uranium series or among thorium series radionuclides. From this
information it can be inferred that the radionuclides of the two series reflected the geology of the locations at which
they had been detected.

Note that it is generally accepted that “granite contains larger amounts of naturally occurring radionuclides than
other kinds of rocks”, and that “natural radiation doses correlate to some extent with uranium and thorium series
radionuclides” (both according to the Geological Society of Japan?®). For reference, Figure 3.2-6 shows the
distribution map of granite in Japan, while Figure 3.2-7 shows the distribution map of natural radiation doses in
Japan.

3 http://www.geosociety.jp/hazard/content0058.html
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Figure 3.2-4 Correlations among uranium series radionuclides
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(*) Reference: Seamless Digital Geological Map of Japan (1:200,000) ® ; AIST website*
Figure 3.2-6 Distribution of granite in Japan

(parts highlighted in pink in the Figure are locations where granite exists)

Natural Radiation, pGy/h
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(*) Reference: Geological Society of Japan website®

Figure 3._2‘-7 Natural radiation doses in Japan (Gy = Sv for y-rays and B-rays)

4 https:/gbank.gsj.jp/seamless/
5 http://www.geosociety.jp/hazard/content0058.html
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(2) Detection of artificial radionuclides
1) Cs-134 and Cs-137 in sediments
Radioactive cesium was detected in sediment samples from public water areas in Hokkaido, Tohoku, Kanto,
Chubu, Kinki, and Kyushu blocks (44 locations in total; both Cs-134 and Cs-137 were detected at 26 locations
(all in Tohoku and Kanto Blocks); only Cs-137 detected at 18 locations).
To better understand the concentration levels of the detected radioactive cesium species, the following
comparisons were made:

(i) Regarding locations also surveyed in the Post-Earthquake Monitoring, a direct comparison with the data
for the relevant locations obtained through said monitoring

(if) Regarding locations that do not fall under the category of (i) above but are in Tokyo Metropolis or other
prefectures where the Post-Earthquake Monitoring is conducted, a comparison with data for other
locations in said prefectures

(iii) Regarding locations that do not fall under the categories of (i) and (ii) above, a comparison with the data
for areas around the relevant locations obtained through the Post-Earthquake Monitoring

(iv) Regarding locations where measured values did not exceed the range of past measurement records, a

comparison with data obtained through the Monitoring of Environmental Radioactivity Levels, etc.

(i) Comparison with the past Post-Earthquake Monitoring results for the same locations
Regarding locations also surveyed in the Post-Earthquake Monitoring, the measured values in the
latestmonitoring were compared with the past measurement records for the same locations (see Figure 3.2-8).
Avresult of 350 Bg/kg for Cs-137 was detected in a sample from No. 39 but such deviations were considered
to be within minor fluctuations in light of the past similar monitoring results, and the results of the latest

monitoring were found to be within the past measurement trends.
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Figure 3.2-8 (1) (i) Comparison with the past Post-Earthquake Monitoring results for the same locations
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Figure 3.2-8 (2) (i) Comparison with the past Post-Earthquake Monitoring results for the same locations
[Cs-137]
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(i) Comparison with the past Post-Earthquake Monitoring results in the same prefectures
Regarding locations that have not been surveyed in the Post-Earthquake Monitoring, the measured values
in the latest monitoring were compared with the past Post-Earthquake Monitoring results for locations in the

same prefectures (see Figure 3.2-9).
The measured values in the latest monitoring were found to be all within the past measurement trends.
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@ : Post-Earthquake Monitoring results
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excluded from the past measured values used as reference data)

Figure 3.2-9 (1) (ii) Comparison with the past Post-Earthquake Monitoring results in the same
prefectures [Cs-134]
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© : Post-Earthquake Monitoring results
O : Post-Earthquake Monitoring results (measurement results from March 11, 2011 to March 10, 2012
excluded from the past measured values used as reference data)
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Figure 3.2-9 (2) (ii) Comparison with the past Post-Earthquake Monitoring results in the same
prefectures [Cs-137]
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(iif) Comparison with the past Post-Earthquake Monitoring results for nearby locations

Regarding Location No. 40 (Rinko Tsurumigawa Bridge, Tsurumi River, Yokohama City, Kanagawa
Prefecture), it was considered to be appropriate to make a comparison with the past data for nearby locations
although the Post-Earthquake Monitoring had not been conducted in Kanagawa Prefecture. Therefore, a
comparison was made with the past data for Location No. 38 (Ryogoku Bridge, Sumida River, Chuo
City/Sumida City, Tokyo Metropolis) and Location No. 39 (Kasai Bridge, Arakawa River, Koto
City/Edogawa City, Tokyo Metropolis), both of which are located at the mouths of the Sumida River and the
Arakawa River to Tokyo Bay (see Figure 3.2-10). As a result, it was found that the measured values for

Location No. 40 were within the past measurement trends.
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(*) White small diamond and triangle show the measurement results from March 11, 2011 to March 10,
2012, which were excluded from the past measured values used as reference.

Figure 3.2-10 (iii) Comparison with the past Post-Earthquake Monitoring results for nearby locations
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(iv) Comparison with the data obtained through the Monitoring of Levels, etc.

Regarding locations where measured values did not exceed the range of past measurement records, the

measured values in the latest monitoring were compared with the data obtained through the Monitoring of

Levels, etc. to check the concentration levels (see Figure 3.2-11).

Cs-134 and Cs-137 were detected at Location No. 19 (Ryou Bridge, Mogami River, Sakata City, Yamagata

Prefecture), Location No. 41 (Banyu Bridge, Sagami River, Hiratsuka City, Kanagawa Prefecture), Location

No. 42 (Sakawa Bridge, Sakawa River, Odawara City, Kanagawa Prefecture), and Site No.44 (Oun Bridge,

Agano River, Niigata City, Niigata Prefecture). At other locations , only Cs-137 was detected and the

measured values all fell within the past measurement trends.

60

(Comparison with the data obtained through the Monitoring of Environmental
Radioactivity Levels and the Environmental Monitoring around Nuclear Facilities)
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o Results of the past Monitoring of Environmental Radioactivity Levels, etc. (Cs-137)
No. 5: Intake at the Aikoku water purification plant, Kushiro River, Kushiro City, Hokkaido
No. 8: Mitsumori Bridge (Before the confluence with Torasawa River), Matsukura River, Hakodate
City, Hokkaido
No.10:Tsugaru-ohashi Bridge, Iwaki River,Nakadomari Aomori
ANo. 11: Shiriuchi Bridge, Mabechi River, Hachinohe City, Aomori
X No. 18: Kurose Bridge, Omono River, Akita City, Akita
®No. 19: Ryou Bridge, Mogami River, Sakata City, Yamagata
—No. 20: Shinkawa Bridge, Akagawa River, Sakata City, Yamagata
mNo. 41: Banyu Bridge, Sagami River, Hiratsuka City, Kanagawa
A No. 42: Sakawa Bridge, Sakawa River, Odawara City, Kanagawa
No. 43: Heisei-ohashi Bridge, Shinano River, Niigata City, Niigata
& No. 44: Oun Bridge, Agano River, Niigata City, Niigata
mNo. 45: Hagiura Bridge, Jinzu River, Toyama City, Toyama
No.46:0kuwabasi Saigawa, Kanazawa City,Isikawa
®No. 48: Fuseda Bridge, Kuzuryu River, Fukui City, Fukui
£No. 50: Katsuragawa Bridge, Sagami River, Uenohara City, Yamanashi
No. 57: Kurose Bridge, Kanogawa River, Numazu City, Shizuoka
No.61:Iwazutenjin Bridge, Yahagi River,Okazaki City/Toyota City, Aichi
No. 66: Karasakioki-Chuo, Lake Biwako, Shiga

No.70:Sugaharashirokita-ohashi Bridge, Y odogawa River,Osaka City

(*) Upper: Cs-134; Bottom: Cs-137
(*) White small circles show the measurement results from March 11, 2011 to March 10, 2012,
which were excluded from the past measured values used as reference.

Figure 3.2-11 (iv) Comparison with the data obtained through the Monitoring of Levels, etc.
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Regarding locations where both Cs-134 and Cs-137 were detected (all in the Tohoku and Kanto blocks), a good
correlation was observed in the activity concentration ratios of Cs-137 and Cs-134. The calculated activity
concentration ratio was (Cs-137/Cs-134) approximately 4.3. When assuming that detected Cs-134 and Cs-137
were those discharged due to the Fukushima NPS Accident, this ratio could be found to be close to the theoretical
ratio (approx. 4.3) as of November 2015 after the discharge in March 2011 (see Figure 3.2-12). This suggests that
Cs-134 and Cs-137 detected in sediment samples collected in the Tohoku and Kanto blocks were derived from the
Fukushima NPS Accident.
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Figure 3.2-12 Concentration ratio (Cs-137/Cs-134) [sediments (public water areas)]

(Reference: Changes over the years in concentration ratios (Cs-137/Cs-134) in consideration of half-life

periods)
Radionuclide |Half-life (year)|  2011/3 2012/3 2013/3 2014/3 2015/3 2015/11
Cs-134 2.0648 1 0.71 0.51 0.36 0.26 0.21
Cs-137 30.1671 1 0.98 0.96 0.93 0.91 0.90
Cs137./Cs134 1 1.37 1.87 2.56 3.50 4.28

(*) The concentration ratio at the time of the latest monitoring (around November 2015) is estimated

to be approximately 4.3 (highlighted in yellow in the table above).
Given these facts, Cs-134 and Cs-137 detected in sediment samples from public water areas were mostly derived
from the Fukushima NPS Accident, except for some locations for which causal relations were unclear, but detected

values were all within the past measurement trends.
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2) Cs-134 and Cs-137 in water

Cs-134 or Cs-137 were detected at 19 out of the 110 locations where water samples from public water areas
were collected (a total of 19 locations: both Cs-134 and Cs-137 were detected at 9 locations (all in the Tohoku and
Kanto blocks] and only Cs-137 was detected at ten locations). However, the maximum values were 0.0067 Bg/L
for Cs-134 and 0.029 Bg/L for Cs-137, both of which were 50% or less of their respective corresponding maximum
values in the FY2014 National Radioactive Material Monitoring. Moreover, these values fell within the range of
past measured values from the Monitoring of Environmental Radioactivity Levels (0.041 Bg/L max. for Cs-134
and 0.084 Bg/L max. for Cs-137).

Regarding the 9 locations (all in the Tohoku and Kanto blocks) where both Cs-134 and Cs-137 were detected,
the concentration ratio (Cs-137/Cs-134) calculated in the same manner as in the case of sediment samples also
showed a good correlation. The obtained concentration ratio was approx. 4.2. When assuming that detected Cs-
134 and Cs-137 were those discharged due to the Fukushima NPS Accident, this ratio was found to be close to the
theoretical ratio (approx. 4.3) as of November 2015 after the discharge in March 2011 (see Figure 3.2-13). This
suggests that Cs-134 and Cs-137 detected in water samples collected in the Tohoku and Kanto blocks were derived

from the Fukushima NPS Accident.
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Figure 3.2-13 Concentration ratio (Cs-137/Cs-134) [Water (public water areas)]

3) Cs-134 and Cs-137 in groundwater
Cs-134 and Cs-137 were not detectable in groundwater samples collected at any of the 110 locations (detection
limit: approx. 0.001 to 0.002 Bg/L).
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4) 1-131 in water from public water areas
I-131 was detected in water samples from one location out of a total of 110 locations in public water areas. Its
measured value was 0.016 Bg/L and fell within the past measurement trends, and was within the range of past

measurement values (0.016 Bg/L max.) in the Monitoring of Environmental Radioactivity Levels.

Figure 3.2-14 shows the past detection trends for I-131 in water samples from public water areas.
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Remarks: The measurement results from March 11, 2011, to March 10, 2012 were excluded.

Figure 3.2-14 River No. 38 and past trends in detection [public water areas (water) 1-131]

I-131 has a short half-life of eight days. Now, after more than four years since the Fukushima NPS accident, it
is considered very unlikely that any 1-131 derived from the Fukushima NPS accident will be detected.

Meanwhile, 1-131 is used as an oral medicine for the treatment of thyroid cancer and Basedow’s disease. It is
accepted that the radioactive material (1-131) administered to a patient is evacuated from the body as exhaled
breath, urine, feces, sweat, saliva, and breast milk and that the fecal and urinary excrement is treated at sewage
treatment works before discharge into rivers.® In disposal facilities for medical radioactive waste, there are outlet
concentration limits established for radioactive isotopes contained in waste liquids. When 1-131 is the only
radioactive isotope species contained in wastewater, it is required that its outlet concentration limit should be a
three-month mean of 4 x 10 Bg/cm? (40 Bg/L) or less.’

The WHO Guidelines for Drinking Water Quality recommend a guidance level of 10 Bg/L for 1-131, assuming
a life-long intake; the 1-131 concentration detected from River Site No. 38 was a very low value, approximately

6 Manual for Proper Use of Internal Radiotherapy Using Radioactive Sodium lodide (I-131) Capsules, Revised 3rd Edition (Japan Radiological Society,
Japanese Society of Nuclear Medicine, Japan Endocrine Society, Japan Thyroid Association, Japan Association of Endocrine Surgeons, Japanese
Society of Thyroid Surgery, Japanese Society of Nuclear Medicine Technology), Jul. 10, 2013.

7 MHW Ordinance No. 50, Nov. 5, 1948 Ordinance For Enforcement of the Medical Practitioners’ Act, Last Revised by MHLW Ordinance No. 151,
Sept. 30, 2015, Article 30-26, Para. 1, Appended Table 3 (Re: Article 30-26)
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one 600th of the above value (0.016 Bg/L).

3.3 Survey to check annual variation

At two locations® (both in rivers), namely, Location No. 28 (Toneozeki Weir, Tonegawa River, Chiyoda Town,
Gunma Prefecture) and Location No. 83 (Kasumi Bridge, Takahashi River, Kurashiki City, Okayama Prefecture),
surveys were conducted four times during the period from October 13, 2015 to January 25, 2016.

The two locations had been surveyed four times, respectively, in FY2014 during the period from August 25, 2014
to January 26, 2015. An analysis was performed including the results for FY2014.

Radionuclides were detected as shown in Tables 3.3-1 and Table 3.3-2. Figures 3.3-1 and 3.3-2 show the changes
in radionuclides detected in and after FY2014. Tables 3.3-1 and 3.3-2 also show the coefficients of variation® (=
sample standard deviation /average) for variations in detected values.

The coefficients of variation in water samples ranged from 13 to 21% for total B radioactivity and K-40, and stood
at 32% for Cs-137, respectively.1?

The coefficients of variation in sediment samples ranged from 4.3 to 29% for total 3 radioactivity and naturally
occurring radionuclides (Ac-228, Bi-212, Bi-214, Pb-212, Pb-214, TI-208, and K-40), and from 48 to 59% for
radioactive cesium.

8 1t was decided to select one location each in eastern and western Japan. All 110 locations were first divided into two for convenience
(Locations No. 1 to No. 55 were classified as eastern Japan and Locations No. 56 to No. 110 were classified as western Japan) and the
two locations of the median number in respective categories were selected.

% In this summary: coefficient of variation = sample standard deviation divided by the average ; hereinafter the same shall apply.

10Regarding fluctuations due to, among other things, the number of times of the survey conducted for radioactive materials in the
environment, FY2012 survey instances show 12 to 16 % fluctuations in the amount of radioactive cesium contained in riverbed
sediments (9 samples collected during the same period). At River Site No. 28 where radioactive cesium was detected, a drop in water
transparency probably due to sludge disturbance caused by pleasure boats or winds in the vicinity was observed. Then, the water and
bottom sampling points were slightly relocated with recognizable fluctuations in sediment grain-size distribution. Because the changes
in sediment grain-size distribution might have affected the concentration of radioactive cesium, the changes in sediment grain-size
distribution and Cs-137 concentration at River Site No. 28 are graphically summarized in Figure 3.3-3. This has revealed that sediment
samples with high clay and silt contents tend to have higher Cs-137 concentrations. Accordingly, it was inferred that the fluctuations

in the amount of radioactive cesium in samples from River Site No. 28 had occurred due to the changes in the grain-size distribution in the
sediment samples.
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Table 3.3-1 Detection trends for radioactive materials at the same location[River No. 28]

FY2014 FY2015 Coefficient
Radionuclides of variation
Aug 25 Oct 27 Dec 15 Jan 26 Oct 13 Nov 24 Dec 25 Jan 22 [%]
Total B radioactivity|  0.068 0.12 0.12 0.11 0.090 0.099 0.071 0.10 21
Water K-40 0.097 0.11 0.078 0.094 0.12 0.11 0.096 0.11 13
[Ba/L] Cs-134 0.0015 0.0020 <0.0010 0.0018 <0.0022 <0.0014 <0.0014 <0.0014 -
Cs-137 0.0074 0.0072 0.0048 0.0049 0.0029 0.0035 0.0043 0.0052 32
Total B radioactivity 410 350 350 380 720 460 490 430 27
K-40 290 330 280 280 290 370 320 320 10
Ac-228 15 9.8 12 15 23 18 22 20 28
Sediment Bi-214 <12 1 13 13 14 15 16 12 13
[Ba/kg Pb-212 18 16 21 16 28 18 16 18 21
(dry)] Pb-214 1 11 16 1 14 15 17 13 18
TI-208 16 12 13 14 18 1 15 17 17
Cs-134 19 13 21 17 51 25 26 21 48
Cs-137 60 44 76 61 230 110 110 9 59
(*) The coefficients of variation are shown only for radionuclides detected seven times or more.
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Figure 3.3-1 Changes in detection trends for radioactive materials at the same location[River No. 28]
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Table 3.3-2 Detection trends for radioactive materials at the same location [River No. 83]

FY2014 FY2015 Coefficient
Radionuclides of variation
Aug 30 Oct 28 Dec 15 Jan 26 Oct 16 Nov 30 Dec 22 Jan 25 [9%]
Total B radioactivity 0.046 0.064 0.037 0.038 0.048 0.047 0.041 0.035 21
Water K-40 0.034 0.045 <0.028 0.034 0.045 0.042 0.038 0.031 15
[Ba/L] Be-7 <0.024 0.012 <0.0073 <0.0073 <0.024 <0.018 <0.013 <0.0085 -
Pb-212 <0.0019 <0.0021 <0.0019 0.0013 <0.0019 <0.0015 <0.0015 <0.0014 -
Total B radioactivity 1000 980 890 920 1000 1000 950 940 43
K-40 870 830 910 770 920 920 840 840 6.1
Ac-228 13 25 12 19 25 21 29 25 29
i Bi-212 2 34 23 28 28 <33 37 <34 22
Sediment Bi-214 15 21 17 17 16 19 16 19 11
[Z?;,';]g Pb-212 28 28 24 27 28 26 26 27 5.2
Pb-214 21 23 19 15 21 20 22 18 13
Ra-226 50 <42 36 <39 <37 <46 <44 <41 -
Th-234 <30 <41 30 42 <31 <47 <45 <47 -
TI-208 25 20 21 25 23 24 15 19 16

Radioactivity concentration [Bqg/L]

Radioactivity concentration [Bq/kg(dry)]

(*) The coefficients of variation are shown only for radionuclides detected five times or more.
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Figure 3.3-2 Changes in detection trends for radioactive materials at the same location[River No. 83]
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Figure 3.3-3 Changes in sediment grain-size distribution and Cs-137 concentration [River No. 28]

100%

80%

60%

40%

grain-size distribution

20%

0%

[Sediment grain size distribution] River No.83

FY2014  FY2014

FY2014

FY2015
1st.

FY2015

2nd.

FY2015
3rd.

FY2014
1st. 2nd. 3rd.

FY2015
4th.

Figure 3.3-4 Changes in sediment grain-size distribution [River No. 83]
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Part 2: Radioactive Material Monitoring in the Water Environment in and around Fukushima
Prefecture (FY2015)

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 the Tohoku and Kanto districts at around 600 locations for public water

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

(2) Targets
For public water areas (rivers, lakes, and coastal areas), water and sediments were surveyed. Additionally,
radioactive concentrations in soil were measured in the surrounding environment (river beds, etc.) near the
sampling locations as reference.

Radioactive concentrations in groundwater were also measured.

(3) Frequencies and periods
The monitoring for public water areas was conducted 2 to 10 times a year (varying by location).

The monitoring for groundwater was conducted 1 to 4 times a year (varying by location).

(4) Conducted analyses
Primarily, analyses targeting Cs-134 and Cs-137 were conducted.
Additionally, analyses on Sr-89, Sr-90 and other artificial radionuclides were also conducted for some of the

collected samples.

(5) Compilation and evaluation of results
The results of the measurement are compiled and released sequentially as preliminary reports on the website
of Ministry of the Environment.
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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@ : Rivers and lakes, etc.
@ Coastal areas
Groundwater

Figure 1.2-1 Map showing locations for the Post-Earthquake Monitoring
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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 (September 30, 1971; Notice Kansuikan No. 30 issued by the Director
General of the Water Quality Preservation Bureau, Ministry of the Environment)
+ Sediment Survey Method (August 8, 2012; Notice Kansuitaisuihatsu No. 120725002 issued by the Director
General of the Environmental Management Bureau, Ministry of the Environment)
+ Groundwater Quality Survey Method (September 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

The y-ray spectrometry measurement using a germanium semiconductor detector was conducted for water samples
and sediment samples 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 two significant digits in the unit of "Bg/L" in the case of
water samples from public water areas and groundwater samples, and in the unit of "Bg/kg (dry)" in the case of
sediment samples from public water areas. The measurement results were corrected for attenuation, and reported
figures were activity concentrations as of the time of completing sampling.

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

detection limit targets were as shown in the table below.
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Table 2.2-1 Detection limit targets for radionuclides for the Post-Earthquake Monitoring

. . Public water areas Public water areas
Radionuclide ) Groundwater
(water) (sediments)
Ralioactive cesium Approx. 1 Bg/L Approx. 10 Bg/kg (dry) Approx. 1 Bg/L

(Cs-134 and Cs-137)

Sr-90 — Approx. 1 Balkg (dry) Approx. 1 Bg/L
Radioactive (0.16 to 2.9 Ba/kg (dry))
strontium
Sr-89 — — Approx. 1 Bg/L
Other artificial B Ag-110m: 7 to 180 Bg/kg (dry) B
radionuclides (*1) Sb-125: 130 to 330 Bag/kg (dry)

*1: Vary by type of radionuclides; The above table shows detection limit targets for Ag-110m and Sh-125, which were
detected in the monitoring (see Chapter 5.2 of the main text).
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3. Outline of the Results

The results of the Post-Earthquake Monitoring conducted in Tokyo Metropolis and other nine prefectures of

FY?2015 were as outlined below.

3.1 Detection of radioactive cesium

Radioactive cesium (total of Cs-134 and Cs-137) was detected as follows.

(1) Public water areas (water)

In FY2015, radioactive cesium activity concentrations ranged from not detectable to 1.3 Bg/L and had a
detection rate of 0.1% in river water samples; from not detectable to 52 Bg/L and with a detection rate of 2.1%
in lake water samples; and were not detectable in any coastal area water samples.

Judging from the changes over time since FY2011, all prefectures have shown decreasing trends in the

detection rate for river water specimens (9,000 or more in total number of samples) and lake water specimens

(5,400 or more in total number of samples). In prefectures other than Fukushima Prefecture, radioactive cesium
has not been detected since FY2013 (see Figure 3.1-1). In addition, no survey detected radioactive cesium in
coastal area water specimens (2,300 or more in total number of samples).

Changes in detection rates [river water]
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(*) Data for Fukushima Prefecture are the total of those for Hamadori, Nakadori, and Aizu. Not listed prefectures are as not detected.

The same applies in other figures below.

Figure 3.1-1 Changes in detection rates of radioactive cesium in water samples from public water

(2) Groundwater

areas (left: rivers; right: lakes)

Radioactive cesium was not detectable in any of the groundwater samples in FY2015.

Judging from the changes over time since FY2011, radioactive cesium has not been detected in groundwater

specimens (4,700 or more in total number of samples) since FY2012, except when it was detected in two
specimens from Fukushima Prefecture in FY2011 (detected values were 2 Bg/L and 1 Bg/L).
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(3) Public water areas (sediments)

1) Overall trends
In FY2015, radioactive cesium activity concentrations ranged from not detectable to 20,100 Bg/kg and were
detected with a detection rate of 88.1% in river sediment samples, from not detectable to 920,000 Bg/kg and
with a detection rate of 99.1% in lake sediment samples, and from not detectable to 2,950 Bg/kg and at a
detection rate of 82.0% in coastal area sediment samples.

2) Situation by location

As radioactive cesium was detected at many locations, the situations in respective locations were compared.
Detected concentration levels and their changes were statistically compiled as shown in "4.3 Detection of
radioactive materials in sediments by location."”

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

Locations belonging to Categories A and B (top 10 percentile of the whole) were in Hamadori District,
Fukushima Prefecture as well as in Nakadori District, Fukushima Prefecture, Ibaraki, Gunma, Chiba, and Miyagi

Prefectures.
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Table 3.1-1 Categorization of detected concentration levels for sediment samples from public water

areas(FY2015) (rivers, lakes, and coastal areas)

<Rivers>
" R ’ 1R Number of locations
Percentil iver sediments] Range "
Caty . Fukush Total
ategory (see Figure 4.3-1) [Ba/kg (dry)] Iwate | Miyagi dkusnima - Ibaraki [ Tochigi | Gunma | Chiba | Saitama [ Tokyo o
Hamadori Nakadori Aizu Number of locations| Percentage
B Uiy 529 ~ 107 | 0 0 9 1 0 2 0 0 8 0 0 20 5.1
percentile
c Upper 1010 25 182 ~ 529 0 8 6 14 1 1 1 0 18 0 1 60 152
percentile
Upper 25 to 50
percentile
Total 100.0
<Lakes>
. Range Number of locations
Percentile L "
Category (see Figure 4.3-1) [Lake sediments] Mivadi Fukushima baraki | Tochici | Gunma | Chiba Total
.3- i i i | Gu i
[Bq/kg (dry)] vag Hamadori Nakadori Aizu 9 Number of locations | Percentage
0 0 0 0 0 0
B UpperSto10 | o506 23760 0 8 0 0 0 0 0 0 8 49
percentile
c | Upperioto2s 1969 ~ 12306 1 1 4 6 1 0 1 1 25 152
percentile
Upper 25 to 50
percentile 2
Total 100.0
<Coastal areas>
Number of locations
Percentile Range .
Category ) [coastal area sediments] . . . . Total
(see Figure 4.3-1) [Bq/kg (dry)] Iwate | Miyagi |Fukushima| Ibaraki [ Chiba | Tokyo
Number of location | Percentage
Upper 5 to 10 0 0 0 2 48
percentile
© Upper 10 t0 25 248 ~ 400 0 1 4 0 0 1 6 143
percentile
Upper 25 to 50
percentile
Total 100.0




Changes in detected concentration levels were compiled as shown in Figure 3.1-2, which shows Table 4.3-45
graphically.

At most monitoring locations for rivers, a decreasing trend was observed. For lakes, a decreasing or
unchanged trend was generally observed with some locations showing fluctuations. For coastal areas, a

decreasing trend was observed at most locations with some locations showing fluctuations.

River sediments
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Lake sediments
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Coastal area sediments
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Figure 3.1-2 Changes in detected concentration levels of radioactive materials in sediment samples

from public water areas (rivers, lakes, and coastal areas)
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3.2 Detection of radionuclides other than radioactive cesium

(1) Sr-89 and Sr-90

As shown by the results, including the past fiscal years, Sr-90 was included in the monitoring surveys
conducted from FY2011 to FY2015 for sediment samples (approximately 500 samples in total) from public

water areas (rivers, lakes, and coastal areas) and for groundwater samples (approximately 240 specimens in

total) (see Figure 3.2-1).

In FY2015, Sr-90 ranged in concentration from not detectable to 1.9 Bg/kg and was detected with a detection
rate of 40.9% in river sedmiment samples, from not detectable to 150 Bg/kg and with a detection rate of 97.1%

in lake sediment samples, and from not detectable to 0.78 Bg/kg and with a detection rate of 9.4% in coastal

area sediment samples.

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) and for groundwater samples (a

total of approx. 240 samples surveyed from FY2011 to FY2015) (detection limit: 1 Bg/L for water and

approximate 2 Bg/kg for sediments).

sr-90 [River sediments]
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Sr-90 [Bq/kg(dry)]

A%

2011/4 2012/4 2013/4 0144

20154

2016/
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©Fukushima

4 Ishiwatarito Bridge,Ota River
+ Masuda Bridge,Ota River

* Murohara Bridge,Ukedo River

= Ukedo Bridge,Ukedo River

Sr-90 [Ba/kg(dry)]

+ Keio Bridge, Takase River

= Mikuma Bridge, Kumagawa
River

DOlbaraki

OTochigi

©Gunma

OChiba

150

Sr-90 [Lake sediments]

100
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0
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=)

2012/4 2014/4
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2015/4

2016/4
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OFukushima
© Sawairi-No.1
4 Joroku
+ Sotouchi
Ollbaraki
Tochigi
©Gunma

CIChiba

Figure 3.2-1 Detection of Sr-90 in sediment samples from public water areas (left: rivers; right:

(2) Other artificial radionuclides

lakes)

None have been detected since FY 2013.
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4. Results (Radioactive cesium (Cs-134 and Cs-137))
4.1 Water
(1) Public water areas

1) Rivers

Detection of radioactive cesium (Cs-134 and Cs-137) in river water samples is as shown in Table 4.1-1 and
Figure 4.1-1.

According to the results, including the past fiscal years, most prefectures, have shown decreasing trends in the
detection rate since FY2011. In FY2015, radioactive cesium has not been detected in any location other than the
Hamadori and Nakadori Districts, Fukushima Prefecture.

Detected values (the total of Cs-134 and Cs-137) have been decreasing since FY2011. The measured values
from FY 2015 ranged from not detectable to 1.3 Bg/L (detection limit: 1 Bg/L for both Cs-134 and Cs-137).

2) Lakes

Detection of radioactive cesium (Cs-134 and Cs-137) in lake water samples is as shown in Table 4.1-2 and
Figure 4.1-2.

According to the results, including the past fiscal years, most prefectures have shown decreasing trends in the
detection rate since FY2012. Radioactive cesium has not been detected in any location other than Hamadori District,
Fukushima Prefecture since FY2013.

Detected values (the total of Cs-134 and Cs-137) have been decreasing since FY2012. The measured values in
FY2015 ranged from not detectable to 52 Bg/L (detection limit: 1 Bg/L for both Cs-134 and Cs-137).

3) Coastal areas
Detection of radioactive cesium (Cs-134 and Cs-137) in coastal area water samples is as shown in Table 4.1-3.
According to the results, including the past fiscal years, radioactive cesium has not been detected at any site
(detection limit: 1 Bg/L for both Cs-134 and Cs-137).

(2) Groundwater
Detection of radioactive cesium (Cs-134 and Cs-137) in groundwater samples is as shown in Table 4.1-4.
According to the results, including the past fiscal years, approximately 4,700 specimens from eight prefectures
were surveyed. In FY2011, radioactive cesium was detected at concentrations of 2 Bg/L and 1 Bg/L at two
locations (both in Fukushima Prefecture) only, and has not been detected at any location since FY2012.

<Reference>
» Specification and Standards for Food, Food Additives, etc. in Accordance with the Food Sanitation Act (Drinking
Water) (Ministry of Health, Labour and Welfare Public Notice No.130, March 15, 2012)
Radioactive cesium (the total of Cs-134 and Cs-137): 10 Bg/kg
- Reference 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,
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Ministry of Health, Labour and Welfare)
Radioactive cesium (the total of Cs-134 and Cs-137): 10 Bg/kg
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Table 4.1-1 Detection of radioactive cesium in river water samples (by fiscal year)

FY2011 FY2012 FY2013 FY2014 FY2015 Total
Prefecture [ Number of | Number of | Detection Rangde Dfl Number of Number of | Detection rate Rangde ufl Number of Number of | Detection rate Rang; Ufl Number of Number of | Detection rate Rangde ofl Number of | Number of |Detection rate Rang;. Ofl Number of | Number of Ra”g: Ofl
samples detections rate (%) meas:é:/:)a es samples detections (%) meas(ué:“:/)a es samples detections (%) meas(u‘raew':/)a es samples detections (%) meas(u‘raeu/l:/)a es samples detections (%) meas(uéz/lll)a ues samples detections measzjé:“:/)a Les
Iwate 18 0 0.0 - 64 0 0.0 - 80 0 0.0 - 80 0 0.0 - 80 0 0.0 - 322 0 -
Yamagata 10 0 0.0 - 0 0 - 0 0 - 0 0 - 0 0 - 10 0
Miyagi 114 0 0.0 204 3 15 ND - 63 193 0 0.0 196 0 0.0 196 0 0.0 903 3 ND - 63
Fukushima 452 28 6.2 ND - 20 854 18 2.1 ND - 46 801 7 0.9 ND - 55 770 3 0.4 ND - 16 819 2 0.2 ND - 13 3,696 58 ND - 20
Hamadori 192 23 12.0 ND - 20 342 12 35 ND - 46 325 7 22 ND - 55 326 3 0.9 ND - 16 330 1 03 ND - 13 1515 46 ND - 20
Nakadori 176 5 2.8 ND - 80 355 6 17 ND - 19 322 0 0.0 - 324 0 0.0 - 324 1 0.3 ND - 11 1501 12 ND - 80
Aizu 84 0 0.0 157 0 0.0 154 0 0.0 120 0 0.0 165 0 0.0 680 0
Ibaraki 128 0 0.0 214 0 0.0 212 0 0.0 212 0 0.0 212 0 0.0 978 0
Tochigi 161 1 0.6 ND - 10 211 0 0.0 276 0 0.0 274 0 0.0 278 0 0.0 1266 1 ND - 10
Gunma 90 0 0.0 216 0 0.0 214 0 0.0 210 0 0.0 214 0 0.0 944 0
Saitama 2 0 0.0 . 8 0 0.0 8 0 0.0 - 8 0 0.0 8 0 0.0 34 0
Chiba 82 0 0.0 202 2 10 ND - 13 200 0 0.0 200 0 0.0 200 0 0.0 884 2 ND - 13
Tokyo 3 0 0.0 - 12 0 0.0 8 0 0.0 - 8 0 0.0 - 8 0 0.0 39 0
Total 1,060 29 27 ND - 20 2,051 23 11 ND - 63 1992 7 0.4 ND - 55 1958 3 0.2 ND - 16 2,015 2 0.1 ND - 13 9,076 122 ND - 20
ND: Not detectable
Changes in detection rates [river water] Changes in detected values (Fukushima Changes in detected values
20 Prefecture) [river water] (Pzroefectu res other than Fukushima)[river water]
== Miyagi ~ 20 v + Hamadori —
—~ 25 =x~=Fukusima | d 18 amadort ~ ® Miyagi
=) . .
> —»—Hamadori 3 16 = Nakadori 5 15 x Tochigi | |
s 20 —o—Nakadori || 2 1 ¢ Ai s .
= P ™ 1zu ~ © Chiba
Tochigi &
= i <12 <
S 15 Chiba & 8 [
= I 10 : 10 |
D o™ *—n ™
£ 10 f N g 8 - 7
[a) n 6 o 0 [ ]
8 * r O 5 el
5 X 4 N > &
— 2 I
0 s \,X§ a m $% ** o L X o ¢
DR ! oo - 0 R ZCRARR GO T RVOTORAAVVR Y 0 30— <t EICHCs (TR CT- RN & RO
FY2011 FY2012 FY2013 FY2014 FY2015 2011/4 2012/4 2013/4 2014/4 2015/4 2016/4 2011/4  2012/4  2013/4  2014/4  2015/4  2016/4

Figure 4.1-1 Detection rates of radioactive cesium in river water samples (left) and changes in detected values (center and right)
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Table 4.1-2 Detection of radioactive cesium in lake water samples (by fiscal year)

FY2011

FY2012 FY2013 FY2014 FY2015 Total
Prefecture | Number of | Number of | Detection Rangde Dfl Number of | Number of | Detection Rangde Ofl Number of | Number of | Detection Rangde Ofl Number of | Number of | Detection meaRa:egde 0; es Number of | Number of | Detection meaiarneg; 0; es Number of | Number of measa?3§ 0; es
samples detections | rate (%) meast;/l_\;a ues samples detections | rate (%) meas::;/l—\;a ues samples detections | rate (%) measEJEr;/L\;a ues samples detections | rate (%) S?Bq/L\; | samples detections | rate (%) ?Bq /L‘; | samples detections ?Bq IL‘; |
Yamagata 4 0 0.0 - 0 0 - - 0 0 - - 0 0 - - 0 0 - - 4 0
Miyagi 34 1 2.9 ND - 30 90 0 0.0 118 0 0.0 114 0 0.0 118 0 0.0 - 474 1 ND - 3.0
Fukushima 211 11 5.2 ND - 27 581 72 12.4 ND - 100 761 36 4.7 ND - 47 799 29 3.6 ND - 34 807 29 3.6 ND - 52 3,159 177 ND - 100
Hamadori 76 9 11.8 ND - 27 272 65 23.9 ND - 100 321 36 11.2 ND - 47 342 29 8.5 ND - 34 350 29 8.3 ND - 52 1,361 168 ND - 100
Nakadori 56 2 3.6 ND - 5.0 83 3 3.6 ND - 12 109 0 0.0 - 113 0 0.0 115 0 0.0 - 476 5 ND - 50
Aizu 79 0 0.0 - 226 4 1.8 ND - 51 331 0 0.0 - 344 0 0.0 342 0 0.0 - 1,322 4 ND - 51
Ibaraki 48 0 0.0 - 93 0 0.0 152 0 0.0 - 152 0 0.0 149 0 0.0 - 594 0
Tochigi 24 0 0.0 - 54 0 0.0 62 0 0.0 - 64 0 0.0 64 0 0.0 268 0
Gunma 51 0 0.0 - 144 1 0.7 ND - 10 188 0 0.0 - 187 0 0.0 192 0 0.0 - 762 1 ND - 1.0
Chiba 32 0 0.0 - 50 0 0.0 53 0 0.0 - 50 0 0.0 37 0 0.0 - 222 0
Total 404 12 3.0 ND - 27 1,012 73 7.2 ND - 100 1,334 36 2.7 ND - 47 1,366 29 2.1 ND - 34 1,367 29 2.1 ND - 52 5,483 179 ND - 100
ND: Not detectable
Changes in detection rates Changes in detected values (Fukushima Changes in detected values
[lake water] Prefecture) [lake water] (Prefectures other than Fukushima) [lake water]
30 — 100 o 100
—o—Miyagi ;
. + Hamadori ~ P
25 =X=Fukushima ) 3 ® Miyagi
—~~ . H =
S —*#—Hamadori ~ 80 = Nakadori | | > 80 | |
> - =~ . M x Gunma
s 20 Nakadori = Aizu N
® ——Aizu ~ @
. ~ 60 * ! 60
r =@-Gunma ™ . &5
S e ® O
o 15 ’ +
= [ 73 o *
3 - >/ X Q ¢ o &
pa) C PAaN T 40 @ ® 40
o 10 3 * . 7
o) C To~—— % A . . (@)
: 3 20 * o ¢ 20
5 X X L S .
. \X X " & *
:_%. . 24840609 @3&0’% RV 54 PV -
0 — ——@ 0 —ThwnR—vainii Wik 1 0 @ B MmN IS0 — M — IO —
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Figure 4.1-2 Detection rates of radioactive cesium in lake water samples (left) and changes in detected values (center and right)
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Table 4.1-3 Detection of radioactive cesium in coastal area water samples (by fiscal year)

FY2011 FY2012 FY2013 FY2014 FY2015 Toal
Prefecture | Number of | Number of | Detection Range of Number of | Number of | Detection Range of Number of | Number of | Detection Range of Number of | Number of | Detection Range of Number of | Number of | Detection Range of Number of | Number of Range of
samples detections rate (%) measured values samples detections rate (%) measured values samples detections rate (%) measured values samples detections rate (%) measured values samples detections rate (%) measured values samples detections measured values
(By/L) (By/L) (By/L) (Bg/L) (By/L) (By/L)
Iwate 5 0 0.0 - 8 0 0.0 - 8 0 0.0 - 8 0 0.0 - 8 0 0.0 - 37 0 -
Miyagi 94 0 0.0 - 96 0 0.0 - 102 0 0.0 - 104 0 0.0 - 104 0 0.0 - 500 0 -
Fukushima 116 0 0.0 - 189 0 0.0 - 300 0 0.0 - 300 0 0.0 - 300 0 0.0 - 1,205 0 -
Ibaraki 45 0 0.0 - 62 0 0.0 - 40 0 0.0 - 40 0 0.0 - 40 0 0.0 - 227 0 -
Chiba 0 0 - - 62 0 0.0 - 46 0 0.0 - 46 0 0.0 - 46 0 0.0 - 200 0 -
Tokyo 0 0 - - 38 0 0.0 - 36 0 0.0 - 36 0 0.0 - 36 0 0.0 - 146 0 -
Total 260 0 0.0 - 455 0 0.0 - 532 0 0.0 - 534 0 0.0 - 534 0 0.0 - 2,315 0 -
ND: Not detectable
Table 4.1-4 Detection of radioactive cesium in groundwater samples (by fiscal year)
FY2011 FY2012 FY2013 FY2014 FY2015 Total
Prefecture Number of | Numberof | Detection Range of Number of | Number of |  Detection Range of Number of | Number of | Detection Range of Number of | Number of | Detection Range of Number of | Number of | Detection Range of Number of | Number of Range of
samples detections rate(%) measured values samples detections rate(%) measured values samples detections rate(%) measured values samples detections rate(%) measured values samples detections rate(%) measured values samples detections measured values
(Bg/L) (Bq/L) (Bg/L) (Bg/L) (Bq/L) (Bg/L)
Iwate 42 0 0.0 - 44 0 0.0 - 44 0 0.0 - 22 0 0.0 - 22 0 0.0 174 0 -
Miyagi 79 0 0.0 - 44 0 0.0 - 48 0 0.0 - 24 0 0.0 - 24 0 0.0 - 219 0 -
Yamagata 79 0 0.0 - 0 0 N N 0 0 N - 0 0 N - 0 - 79 0 -
Fukushima] 540 2 0.4 ND - 20 543 0 0.0 - 766 0 0.0 - 771 0 0.0 - 767 0 0.0 3,387 2 ND - 20
Ibaraki 89 0 0.0 - 54 0 0.0 - 54 0 0.0 - 27 0 0.0 - 27 0 0.0 251 0 -
Tochigi 76 0 0.0 - 54 0 0.0 - 54 0 0.0 - 27 0 0.0 - 27 0 0.0 238 0 -
Gunma 40 0 0.0 - 40 0 0.0 - 42 0 0.0 - 21 0 0.0 - 21 0 0.0 164 0 -
Chiba 54 0 0.0 - 46 0 0.0 - 46 0 0.0 - 23 0 0.0 - 23 0 0.0 192 0 -
Total 999 2 0.2 ND - 20 825 0 0.0 - 1,054 0 0.0 - 915 0 0.0 B 911 0 0.0 4,704 2 ND - 20

ND: Not detectable
(*) 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 Bg/L (detection limit: 1 Bg/L) (see the main text).




4.2 Sediments
Detection of radioactive cesium in sediment samples from public water areas (rivers, lakes, and coastal areas) were

as outlined below.

(1) Public water areas (rivers)
Radioactive cesium (Cs-134 and Cs-137) detected in river sediment samples was as shown in Table 4.2-1 and
Figure 4.2-1.
According to the results, including the past fiscal years, the detection rate ranged between 50 and 100%, and has
been slightly decreasing over time in many prefectures.
As shown in Figure 4.2-1, more locations are showing lower concentration levels (the total of Cs-134 and Cs-

137) and fewer locations are showing higher concentration levels.

(2) Public water areas (lakes)

Detection of radioactive cesium (Cs-134 and Cs-137) in lake sediment samples is as shown in Table 4.2-2
and Figure 4.2-2.

According to the results, including the past fiscal years, the detection rate ranged between 83 and 100%. In
FY2015, detection rates of 90% or more were observed in all prefectures.

Detected values (the total of Cs-134 and Cs-137) were generally decreasing or unchanged though some locations
exhibited fluctuations. In Hamadori District, Fukushima Prefecture, however, radioactive cesium was still detected
at concentrations of 100,000 Bg/kg or more in FY2015.

(3) Public water areas (coastal areas)

Detection of radioactive cesium (Cs-134 and Cs-137) in coastal area sediment samples is as shown in Table
4.2-3 and Figure 4.2-3.

According to the results, including the past fiscal years, the detection rate ranged between 40 and 100% and
slightly decreased in FY2015, except for Iwate Prefecture with a small number of specimens.

Coastal area locations showed lower detected values (the total of Cs-134 and Cs-137) than those in rivers or
lakes. In Fukushima Prefecture, however, radioactive cesium was still detected at concentrations of 1,000 Bg/kg
or more in FY2015.
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Table 4.2-1 Detection of radioactive cesium in river sediment samples (by fiscal year)

FY2011 FY2012 FY2013 FY2014 FY2015 Total
Prefecture Number of [ Number of | Detection rate mea’:i:eg; vO:Iues Number of [ Number of | Detection rate [Range of measured| Number of | Number of | Detection rate mea:?eg;\?e:lues Number of | Number of | Detection rate mea:?eg;\?e:lues Number of | Number of | Detection rate mea’:::z?;\(/’aflues Number of [ Number of |Range of measured|
samples detections (%) samples detections values (Ba/kg) samples detections (%) samples detections (%) samples detections (%) samples detections values (Ba/kg)
(Ba/kg) (Bq/kg) (Bq/kg) (Barkg)
Iwate 18 18 100.0 62 - 990 64 63 98.4 ND - 1,040 80 7 88.8 ND - 340 80 68 85.0 ND - 301 80 60 75.0 ND - 121 322 280 ND - 1,040
YYamagata 10 6 60.0 ND - 132 0 0 - - 0 0 - - 0 0 - - 0 0 - 10 6 ND - 132
Miyagi 113 m 98.2 ND - 11,100 199 191 96.0 ND - 3,700 192 182 94.8 ND - 2450 196 187 95.4 ND - 1,620 196 176 89.8 ND - 1,860 896 847 ND - 11,100
Fukushima 441 421 95.5 ND - 92,000 847 808 95.4 ND - 165,000 795 750 94.3 ND - 45,000 770 724 94.0 ND - 24,700 845 776 91.8 ND - 20,100 3,698 3,479 ND - 165,000
Hamadori 192 191 99.5 ND - 92,000 336 329 97.9 ND - 165,000 325 321 98.8 ND - 45,000 326 318 97.5 ND - 24,700 358 354 98.9 ND - 20,100 1,537 1,513 ND - 165,000
Nakadori 176 174 98.9 ND - 30,000 354 353 99.7 ND - 20,000 316 316 100.0 10 - 8300 324 317 97.8 ND - 3,060 324 316 97.5 ND - 3270 1,494 1,476 ND - 30,000
Aizu 73 56 76.7 ND - 25,000 157 126 80.3 ND - 2,590 154 113 73.4 ND - 1,410 120 89 74.2 ND - 720 163 106 65.0 ND - 810 667 490 ND - 25,000
Ibaraki 128 125 97.7 ND - 5,800 214 208 97.2 ND - 4,800 212 209 98.6 ND - 4,200 212 208 98.1 ND - 1,640 212 203 95.8 ND - 2,160 978 953 ND - 5,800
Tochigi 159 150 94.3 ND - 4,900 275 267 97.1 ND - 1,780 276 245 88.8 ND - 1,540 274 231 84.3 ND - 820 278 212 76.3 ND - 1,010 1,262 1,105 ND - 4,900
Gunma 88 74 84.1 ND - 410 211 184 87.2 ND - 1,560 214 179 83.6 ND - 1,560 210 177 84.3 ND - 2160 214 161 75.2 ND - 1,510 937 775 ND - 2,160
Saitama 2 2 100.0 3B - 530 8 8 100.0 12 - 540 8 8 100.0 10 - 67 8 7 87.5 ND - 68 8 4 50.0 ND - 291 34 29 ND - 540
Chiba 83 83 100.0 50 - 9,700 199 199 100.0 17 - 20,200 200 199 99.5 ND - 7,900 200 200 100.0 1 - 5200 200 199 99.5 ND - 4,100 882 880 ND - 20,200
Tokyo 2 2 100.0 580 - 700 12 12 100.0 131 - 670 8 8 100.0 % - 460 8 8 100.0 9% - 430 8 8 100.0 86 404 38 38 % - 700
Total 1,044 992 95.0 ND - 92,000 2,029 1,940 95.6 ND - 165,000 1,985 1,851 93.2 ND - 45,000 1,958 1,810 92.4 ND - 24,700 2,041 1,799 88.1 ND - 20,100 9,057 8,392 ND - 165,000
ND: Not detectable
Iwate Number of samples Miyagi Number of samples Hamadori,Fukushima Number of samples Nakadori,Fukushima  Number of samples Aiziu,Fukushima Number of samples
0 100 300 400 0 100 200 300 400 0 100 200 300 400 0 100 200 300 400 0 100 200 300 400
X ‘ ‘ , , ‘ ; X X
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FY2014 FY2014 FY2014 FY2014 FY2014
FY2015 FY2015 FY2015 FY2015 FY2015
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Figure 4.2-1 Detection of radioactive cesium in river sediment samples (changes) (Prefectures where only a small number of samples were collected are

omitted.)
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Table 4.2-2 Detection of radioactive cesium in lake sediment samples (by fiscal year)

FY2011 FY2012 FY2013 FY2014 FY2015 Total
Prefecture Number of Number of Detection | Range of measured | Number of Number of Detection | Range of measured | Number of Number of Detection | Range of measured | Number of Number of Detection Range of measured | Number of Number of Detection Range of measured | Number of Number of | Range of measured
samples | detections rate(%) values (Barkg) samples detections rate(%) values (Ba/kg) samples | detections rate(%) values (Barkg) samples | detections rate(%) values (Barkg) samples detections rate(%) values (Ba/kg) samples | detections values (Ba/kg)
‘Yamagata 2 2 100.0 34 - 470 0 0 - 0 0 - 0 0 - 0 0 2 2 34 - 470
Miyagi 24 24 100.0 31 - 3,000 58 57 98.3 ND - 9,700 76 76 100.0 18 - 4,200 75 74 98.7 ND - 2,220 76 74 97.4 ND - 4,490 309 305 ND - 9,700
Fukushima 147 141 95.9 ND - 260,000 389 386 99.2 ND - 780,000 501 499 99.6 ND - 460,000 501 496 99.0 ND - 297,000 541 535 98.9 ND - 920,000 2,079 2,057 ND - 920,000
Hamadori 62 62 100.0 45 - 260,000 201 201 100.0 42 - 780,000 239 239 100.0 68 ~ 460,000 243 243 100.0 18 - 297,000 278 278 100.0 16 - 920,000 1,023 1,023 16 = 920,000
Nakadori 42 41 97.6 ND - 35,000 58 58 100.0 63 - 24,900 7 7 100.0 68 - 11,100 76 74 97.4 ND - 10,900} 78 78 100.0 4 - 6,200 331 328 ND - 35,000
Aizu 43 38 88.4 ND - 2,020 130 127 97.7 ND - 10,200 185 183 98.9 ND - 13,400 182 179 98.4 ND - 7,800 185 179 96.8 ND - 12,300 725 706 ND - 13,400
Ibaraki 24 24 100.0 37 - 1,840 48 48 100.0 93 - 1,300 76 75 98.7 ND - 5,400 76 75 98.7 ND - 3,170 73 73 100.0 61 - 3,070 297 295 ND - 5,400
Tochigi 12 10 83.3 ND - 6,700 27 27 100.0 1 - 4,100 31 31 100.0 106 - 5,100 32 32 100.0 134 - 8,700 32 32 100.0 103 - 1,760) 134 132 ND - 8,700
Gunma 26 22 84.6 ND - 4,600 72 72 100.0 16 - 4,100 95 95 100.0 21 - 4,300 94 94 100.0 38 - 5,100 96 96 100.0 47 - 4,570 383 379 ND - 5,100
Chiba 16 16 100.0 440 - 7,400 32 32 100.0 460 - 8,200 32 32 100.0 151 - 5700 32 32 100.0 121 - 5,700 32 32 100.0 187 - 4,240 144 144 121 - 8,200
Total 251 239 95.2 ND - 260,000 626 622 99.4 ND - 780,000 811 808 99.6 ND - 460,000 810 803 99.1 ND - 297,000 850 842 99.1 ND - 920,000 3,348 3,314 ND - 920,000
ND: Not detectable
m 10Bg/kg or less B 10~100Bg/kg or less 100~~1,000Bq/kg or less 1,000~10,000Bq/kg or less 10,000~100,000Bq/kg or less ¥100,000~~1,000,000Bq/kg or less
v
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Figure 4.2-2 Detection of radioactive cesium in lake sediment samples (changes) (Yamagata Prefecture where only a small number of samples were collected

was omitted.)
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Table 4.2-3 Detection of radioactive cesium in coastal area sediment samples (by fiscal year)

FY2011 FY2012 FY2013 FY2014 FY2015 Total
Prefecturel - Number of | Number of | Detection Rangde Ofl Number of | Number of | Detection Ranegde O'I Number of | Number of | Detection Rangde O'I Number of | Number of | Detection Rang: ufl Number of | Number of | Detection Ranegde O'I Number of | Number of Rang’: cfl
samples detections rate(%) meas(ure values samples detections rate(%) measured valles samples detections rate(%) measured valles samples detections rate(%) measurec values samples detections rate(%) measured valles samples detections | Measured vales
Ba/kg) (Ba/kg) (Bulkg) (Bu/kg) (Ba/kg) (Bu/kg)
Iwate 3 0 0.0 ND - 0 4 2 50.0 ND - 39 4 2 50.0 ND - 46 4 2 50.0 ND - 16 4 1 25.0 ND - 10 19 7 ND - 46
Miyagi 52 34 65.4 ND - 830 48 38 79.2 ND - 1,530 51 47 92.2 ND - 2,040 52 42 80.8 ND - 1,090 52 41 78.8 ND - 910 255 202 ND - 2,040
Fukushimal 80 77 96.3 ND - 1240 97 93 95.9 ND - 1,110 150 145 96.7 ND - 1,600 150 139 927 ND - 830 150 140 93.3 ND - 2,950 627 594 ND - 2,950
Ibaraki 28 27 96.4 ND - 230 31 17 54.8 ND - 69 20 1 55.0 ND - 67 20 1 55.0 ND - 67 20 8 40.0 ND - 178 119 74 ND - 230
Chiba 0 0 - - 31 20 64.5 ND - 134 23 14 60.9 ND - 54 23 14 60.9 ND - 21 23 11 478 ND - 315 100 59 ND - 315
Tokyo 0 0 - - 19 17 89.5 ND - 780 18 18 100.0 12 - 780 18 17 94.4 ND - 630 18 18 100.0 83 - 410 73 70 ND - 780
Total 163 138 84.7 ND - 1,240 230 187 813 ND - 1,530 266 237 89.1 ND - 2,040 267 225 84.3 ND - 1,090 267 219 82.0 ND - 2,950 1,193 1,006 ND - 2,950
ND: Not detectable
lwate Number of samples M |yag| Number of samples Fukushima Number of samples
0 50 100 150 0 50 100 150 0 50 100 150
t ! | ! ! |
\ \
Fra011 FY2011 FY2011
Fy2012 FY2012 FY2012
FY2013 FY2013 FY2013
FY2014 FY2014 FY2014
FY2015 FY2015 FY2015
\ \
Ibaraki Number of samples Chiba Number of samples
0 50 100 150 Tokyoo 50 100 150
I I
m 10Bg/kg or less
FY2011 FY2011
m 10~100Bg/kg or less
FY2012 FY2012
100~1,000Bq/kg or less
FY2013 FY2013
1,000~10,000Ba/kg or less
FY2014 FY2014
10,000~100,000Bq/kg or less
FY2015 FY2015

m 100,000~1,000,000Bq/kg or less

Figure 4.2-3 Detection of radioactive cesium in coastal area sediment samples (changes)




4.3 Detection of radioactive materials in sediments by location
(1) Evaluation policy
Circumstances where radioactive materials were detected were compiled more in 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. The evaluation excluded if no longer required after surveyed and Yamagata
prefecture, where surveys have not been conducted since FY2012.

1) Detected concentration levels
i. Obtain the average for each location for FY2015 by using all survey results concerning concentrations of
radioactive cesium (the total of Cs-134 and Cs-137) (arithmetic average calculated by assuming not detectable
to be zero; hereinafter referred to as the "average for each location™).
ii. Arrange all such averages (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 4.3-1).
+ Category A: Upper 5 percentile of the entirety
« Category B: Upper 5 to 10 percentile of the entirety
« Category C: Upper 10 to 25 percentile of the entirety
« Category D: Upper 25 to 50 percentile of the entirety
« Category E: Upper 50 to 100 percentile of the entirety (lower 50 percentile)
(Incidentally, a comparison between the average and the maximum value for each location for FY2015
revealed a good correlation (see right below of Figure 4.3-1). 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.)

2) Changes in detected values
i. Changes in detected values were categorized based on the following thinking in order to evaluate their changes
over the years.

(i) Based on visual judgment of graphs that show changes in detected values over the years for each
location, those negatively sloped are judged as "decreasing” and those positively sloped are judged as
"increasing."”

(i) When visual judgment 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 neither a decreasing nor an increasing trend is clear (either the lower or upper 95% of the slope
is negative and the other is positive), coefficient of variation of 0.5 was used as a reference. When a
coefficient of variation is less than 0.5, it is judged as "unchanged," and when a coefficient of variation
is 0.5 or higher, it is judged as "varying."

ii. However, data may show fluctuations, depending on minor differences in sampling points or properties of
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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 judged to show an increasing trend based on the abovementioned thinking,
it is necessary to accumulate further data and conduct careful examination for making a judgment on whether
the increasing trend will be continuously observed in the relevant location.
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River Sediments Category percentile Range[B[R’/il\(/er(Zed)i]rmms] l\:umber of | Same as[nn] the left.
- - - . q/kg (dry; locations %
Distribution of detected concentration levels(*1) -
250 . A Upper 5 percentile | 1,077 or more 19 4.8
approx 50% of the o 5 Upper 5 to 10 29 - 1077 2 51
[ unole=sozaie wporox st of the e
200 | or lower whole=1,077Bq/kg | © ercentie 182 - 529 60 15.2
T
approx 25% of e ° Upg::czef;“!iTeSO » - = 10 »3
w
.5 \l the whole = \ Lower 50 percentile | 59 or less 197 497
® 150
3 59to IlSZBq/kg Total 396 100.0
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8 14 v app ° Lower 50 percentile [ 624  or less 82 50.0
S | | =6241t01,969Bq/kg
© 12 Total 164 100.0
o
<
= 10
S)
= 3 approx 15% of the Wh0|67 approx 5% of the whole Lake sediments: correlation between average and maximum value for
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< > < -3 8
4 | § 10,000 " -"ﬂ
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Average for each location [Ba/kg (dry)] average [Ba/ke)
. . Range [River sediments] [ Number of | S the left.
Coastal area sediments Category | Percentile [Batka (0y) ocateons | as[;:; *
Distribution of detected concentration levels A | Upper 5 percentie | 580 or more 2 48
20
approx 50% of approx 5% of the B U‘;‘Z‘i’c:nﬁ’lem 00 - 580 2 48
18 the whole= whole =580Bq/kg - Upper 10 to 25 248 B 400 6 143
2 16 65Bqg/kg or lower or more percentile :
.% 1 approx 25% of the N D Upg::cii:ifeso 65 - 248 1 2.2
§ " \‘ whole/=65 to \ Lower 50 percentile | 65  or less 21 50.0
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(=]
5 10 approx 15% of the Total 2 1000
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Figure 4.3-1 Categories based on the average for each location (left: picture showing means of
categorization; upper right: results of categorization'!; lower right correlation between average and

maximum value for each location)
*1: locations with values exceeding the maximum one of the horizontal axis are not shown.

MHow to set categorization boundary value: The boundary value of the categorization to be in contact is the average value of the minimum value of the
upper categorization and the maximum value of the lower categorization.
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(2) Concentration levels in sediment samples from rivers, lakes, and coastal areas and their changes by
prefecture
(2)-1 Rivers
1) lwate Prefecture
In Iwate Prefecture, surveys were conducted 9 to 17 times from December 2011 to February 2016 for river
sediment samples collected at 22 locations (this analysis excludes the survey results at one location where the
survey was conducted only in 2011).
Regarding concentration levels of detected values, two locations were categorized into Category D and 20
locations were categorized into Category E (see Table 4.3-1 and Table 4.3-2).

Concentration levels were generally decreasing at 19 locations and were varying at three locations.

Table 4.3-1 Categorization of detected values at respective locations (lwate Prefecture: river sediments)

Catedor Percentile Number of Locations
gory (percentile in all detected values) locations
A Upper 5 percentile 0 (None)
B Upper 5 to 10 percentile 0 (None)
C Upper 10 to 25 percentile 0 (None)
D Upper 25 to 50 percentile 2 No.4. No.19
£ Upper 50 to 100 percentile(lower 20 No.1. No.2, No.3. No.5, No.6, No.7. No.8. No.9, No.10. No.11, No.12,
50%) No.13, No.14, No.15, No.16. No.17, No.18, No.20, No.21, No.22
Changes in concentration levels in river sediments by location
1200 (locations inCategory D or E in lwate Prefecture)
—No.1 —No.2
—No.3 —No.4
1000
2
> —No.5 —No.6
<)
@ 800 No. 7 No. 8
8]
4 No. 9 No. 10
o
g 60 \ No. 11 No. 12
E
2
8 \ \ No. 13 No. 14
L 400 \
g No. 15 No. 16
S
g —No.17 —No. 18
& 200 |- ' '
——No.19 ——No. 20
(RS ———— —_— —No0.21 ——No. 22
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51
Months

Figure 4.3-2 Changes in concentration levels over the years at respective locations

(Iwate Prefecture: river sediments)
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Table 4.3-2 Detection of radioactive cesium at respective locations (Iwate Prefecture:

river sediments)

Location River sediments/Radioactive Cesium (Cs-134+Cs-137)/Concentration(B/kg)(*1)
FY2011 FY2012 FY2013
No.|  Water area Location
8 [ o Jw|lul|[1]2]s s|le|7]s]ofw|ulw]i]ea]s|als]e|7]s]e]w|ulr]i1]2]s
Sakari River ]
L meates 5210 Bridge Ofunato City % 176 0 51 63
2 Kesen River Aneha Bridge Rikuzentakada City 143 18 15 11 20
3 Okawa River | refectural border |, oo\ Gty 990 300 152 87 281 340 101 80 17
with Miyagi
4 ;fv“e’;agawa Chiyogahara Bridge |Ichinoseki City 520 116 158 122 8
5 Kurosawa River |Kawarada Bridge ?Z’V':f“ak' a7 76 54 % 54 53
6 Oago Bridge Oshu City 1 0 27 0
1 |isawa River
7 Saijin Bridge Oshu City 0 0 0 0
8 | |Kitakami River |Fuii Bridge Oshu City 210 7 % 50 80 18 12 0 13
9| [shiratori River [Shiratori Bridge [Oshu City 215 134 111 %0 m % 61 59 66
10 | |Koromo River ;"Q;’:C'ga""a Hiraizumi Town 570 360 156 107 189 17 7 66 57
11| |otaRiver Hitosuji Bridge | Hiraizumi Town 97 770 410 179 7 4% 107
= [twai River A A
12 |2 | Vil Regones Km0 Bridge _ [icinosekiCiy 370 195 141 87 93 5 67 63 55
5 padde
£ [Iwai River
3|2 | ower R |72 Bridge | icinosekiCiy % 80 326 122
14 |2 |Kitakami River [C05 Ichinoseki Cit 170 158 54 106 19 101 29 204 77
E) Bridge(Kozenji) ity
15 g Sokei River Unada Bridge Ichinoseki City 420 151 150 640 150 166 32 54 52
16 | |Sarusawa River |Kannon Bridge  [Ichinoseki City 330 230 310 1,040 530 160 s 4 48
17 Oide Bridge Ichinoseki City 149 19 25 45
1 |satetsu River
18 Kanzaki Bridge | Ichinoseki City 330 137 147 189 16 68 0 0 10
Senmaya River
19 | |oper Reaches |Mivata Bridge |ichinosek City 290 380 360 203 201 172 57 67 129
20 | |Kitakami River Q‘s;:m'gawa Ichinoseki City 73 51 65 8 28 30 13 59 12
21| |KinomiRiver |Higuchi Bridge |ichinoseki City 310 270 138 980 123 64 23 30 16
22| |KinryuRiver |TenjinBridge |ichinoseki City 320 214 400 169 370 237 72 %0 %
Total number Detection
of samples | 321 | times | 270
*1: Blank cells are locations where samples were not collected. The result “Not detectable” is indicated as “0.”
Location River sediments/Radioactive Cesium (Cs-134+ Cs-137)/Concentration(Bg/kg)(*1) Average of Coefficient| Trends
FY2014 FY2015 FY2015 No. of -
No. Water area Location Changes *2) variation *3)
4 5 6 7 8 9 10 11 12 2 3 4 5 6 7 8 9 10 11 12 1 2
Sakari River
L e enhes |50 Bridge Ofunato City 19 0 1 0 128 |~
2 Kesen River  |Aneha Bridge Rikuzentakada City 24 15 0 35 138 | T~y
—[Prefectural border | ]
3 Okawa River with Miyagi Ichinoseki City 120 133 83 55 32 47 32 131 \
Tsuyagawa N - N
4 ey Chiyogahara Bridge |Ichinoseki City 105 100 79 121 089 | T~
! [ Kanegasaa
5 Kurosawa River | Kawarada Bridge Town 55 35 23 18 0.49 \
6 0ago Bridge Oshu City 1 0 0 0 0 0 0 205 AA/\
— Isawa River
7 Saijin Bridge oshu City 14 0 0 0 0 0 0 346 AA/\
8 | |KitakamiRiver [Fuji Bridge Oshu City 75 0 21 13 10 0 1 138 | T~
9 | |Shiratori River [Shiratori Bridge  |Oshu City 138 % ra % 31 2 37 063 | T~
| Koromogawa o
10 Koromo River Bridge Hiraizumi Town 83 78 79 70 48 39 34 1.09 \
11 Ota River Hitosuiji Bridge Hiraizumi Town 93 57 48 36 49 89 30 141 \
5 [Twai River
12 g Middle Reaches Kamino Bridge Ichinoseki City 48 26 27 63 36 29 32 103 \
3 [iwai River W
13 i Lower Reaches Kozeniji Bridge Ichinoseki City 301 45 48 46 37 30 24 107
8 Chitose
14 |3 Kb Rier |ty |1 cioseki Cly 108 4 03 2 19 0 14 096 | T~
2
15 | [sokeiRiver  |UnadaBridge |Ichinoseki City 35 20 2% 19 18 18 21 145 | T~
16 Sarusawa River |Kannon Bridge Ichinoseki City 54 49 39 38 55 37 34 145 \
17 Oide Bridge Ichinoseki City 19 36 27 16 16 34 14 115 \
1 [satetsu River
18 Kanzaki Bridge Ichinoseki City 0 0 0 0 0 0 0 162 \
Senmaya River
19| |Goper Beachee | M2 Biitge Ichinoseki City 100 112 87 76 72 54 33 074 | T~
Kitakamigawa
20 | |Kiakami River |£10 Ichinoseki City 54 7 20 16 10 0 13 01 | T~
21 Kinomi River  |Higuchi Bridge  [Ichinoseki City 9% 18 16 13 12 17 14 188 | T~
2 Kinryu River |Tenjin Bridge Ichinoseki City 9% 107 61 54 50 61 40 079 | T~
*1: Blank cells are locations where samples were not collected. The result “Not detectable” is indicated as “0.” A B Cc
+2: Avithmetic Average; calculated by assuming ND=0; Color codes show categories (see the righ).
3: Results of the analysis of trends at respective locations using the method explained on 4.3(1)2) > Decreasing —7 Increasing —~—& Unchanged  A/AVarying
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2)

Miyagi Prefecture

In Miyagi Prefecture, surveys were conducted 16 to 43 times from October 2011 to February 2016 for river

sediment samples collected at 43 locations (this analysis excludes the survey results at 37 locations where the

survey was conducted only in 2011).

Regarding concentration levels of detected values, eight locations ware categorized into Category C, 14

locations into Category D, 21 locations into Category E (see Table 4.3-3 and Table 4.3-4).

Concentration levels were generally decreasing at 35 locations and were varying at eight locations.

Table 4.3-3 Categorization of detected values at respective locations (Miyagi Prefecture: river

sediments)
Catedor Percentile Number of Locations
gory (percentile in all detected values) locations

A Upper 5 percentile 0 (None)
B Upper 5 to 10 percentile 0 (None)
C Upper 10 to 25 percentile 8 No.6. No.14, No.23, No.24, No.32, No.33. No.42, No.43

. No.1. No.2, No.7. No.8. No0.17, No.18, No.22, No.27, No.31, No.34, No.35,
D Upper 25 to 50 percentile 14 N0.36. No.37. No.41
E Upper 50 to 100 percentile(lower ”n No.3. No.4, No.5, No.9. No.10, No.11, No.12, No.13. No.15, No.16. No.19,

50%) No0.20. No.21, No.25, No.26. No.28, No.29, No.30. N0.38. No0.39. No.40

Radioactive Cesium (Cs-134+Cs-137)(Bqg/kg)

6,000

5,000

4,000

3,000

2,000

Changes in concentration levels in river sediments by location

(locations in Category C in Miyagi Prefecture)

1,000 -+

135 7 9111315171921 2325272931 333537 3941434547 49515355
Months

57

Changes in concentration levels in river sediments by location
(locations in Category D or E in Miyagi Prefecture))
2500 —No.1  —No.2
——No. 6
—No.3 —No. 4
—No.5 No.7
—No. 14 o 2000 No. 8 No.9
e
E No. 10 No. 11
No.23 1 = No. 12 No. 13
3
& 1500 4 No. 15 No. 16
¢
No. 24 3 —No.17 —No. 18
38 | —No.19 —No.20
——No. 32 5 N\ ——No.21 ——No. 22
' 1,000 <N
S ——No.25 ——No. 26
@
—No.33| || 2 No.27 ——No. 28
g
£ No.29 —No. 30
15
—No.a2| || E 5 —No.31 —No. 34
No.35 ——No. 36
——No. 43 —No.37 ——No. 38
0 A e = — B | —N0.39 —No. 40
135 7 9111315171921 232527 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57
Months —No.41

(*) Scales of the vertical axes differ in the left and right figures.

Figure 4.3-3 Changes in concentration levels over the years at respective locations

(Miyagi Prefecture: river sediments)
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Table 4.3-4 Detection of radioactive cesium at respective locations

(Miyagi Prefecture: river sediments) (No.1)

Location River Ceslum
P ooz o

No. Water area Location Municipality

s (o [wlulwl[i]e [ [elr[els] v [ulul:]: s o [r[sle[wlulali]:
B . 0 a w ) w| | w w0 w " w
K o ner
2 i rce 10 w0 B s w| | m s B w| | m
. I —— D us B « w| | = » w B B
. Okaws v —— " "0 " 2 | |w " o w| =
s E— « 1o o o . o o o o .
s oo Rver ora e 20 20 B m 0| |0 0 w w| |=
i [ 1o 0 e 50 @] |wo 0 173 w| a0
. T 0 0 1150 0 w| w0 m s w| |
. et s Fome st ncge (rome) s w “ s w| |n s 2 w| |m
w0 soasa ver_oomn e (arkoma b achers cy w w s 0 u » s B w| |
u [ 0 0 0 0 w B B w| |w
= vasama
u e —— “ w s w . u B o o .
13| rasans [T — 0 o0 o w0 w| | o 71 w «
Rl o
| syem —— rame cty 170 L0 w0 w | | B w w| |w
B E— 0 7 0 o0 « w & o w
i e e
B e — osaiciy m 0 © o B o B w v u
[ cairver [P
u gl T —— L0 20 0 0 | | a0 0 w| |
B s mverogon e esto Toun 0 0 o 0 w| | ws 0 w| =
B e e e Wi Toun nmma Toun 0 2 » « B = s “ B B
B KuiasamiRver|arousa nwomacay 0 s % @ . w0 o B B %
n e e e r—— [— o " B « « B 0 0 w w
= e 150 « w0 0 w | |um o us w| |
i F—— o
» —— 20 B w0 o w| | @ wo HRE

o Gl o CoShEmamas
24 s o e e S o Lo « e 20 w| |wm s @ | |
B — B = 0 0 [ “ 2 us w| |
s e
2 | Nt —— w0 w u w v v w u % B
e
27| sy Unecar|Fuaasie 10 0 m « w0 w 0 s w| |«
B [ —— )] 0 B o 2| = = o w| |as
B [T T~ s cy iy w0 B o w o B u ki
20| o E—— % B w 0 B % % v «
R
31 sy [T T—— o ciy 50 s B oz o | | 0 om0 w| |
= —— L0 Lo w0 a0 D w0 w0 o] | oo
B —— ooy s 0 w| |w| ||
3% shiroishi River Before the confluence with Kawaragosawa. |y i ciry 1730 191 16 123 190 218 302 286 165
[River (Sunaoshi Bridge)
B suavarner o sge o cay B @ 0 0 o 0 | |
Abukuma | spirgishi

E i i e - 2 oun o 0 « « o b w B B
= symem
B T T—— e — B w w w @] |m v o o 7
© E—— —_— « « w B P! o B B b B
“ s v Toun b 0 0| 0 [sem| 5 | 100 | | o0 | o || 2 | 2w [ | || || o0 || a0 | |w0| | || e
“ ama i ety (VA1 oy Toun wlw] [w] Jw| w | w “ 2| [am| [ [0

Tome | oo | 5 [ o0

o sans o

*1: Blank cells are locations where samples were not collected. The result “Not detectable” is indicated as “0.”
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Table 4.3-4 Detection of radioactive cesium at respective locations

(Miyagi Prefecture: river sediments) (No.2)

Location River Cesium (Cs-134+
Average of Coeticint
Fraoie Fr2015 No Trends(*3)
No Water area Location Municipaly Changes “2 of varaton|
4 [s 67 ]8]o w[ulr]i]z2]s]a 5 6 [ 7 ]8[o w]|ulr][1]2]s
1 Kinzan Bridge: 103 n % 8 61 68 & 5 — 66 1 0@ | S~y
— Shishiori River
2 Namita Bridge 00 150 21 2%65 184 178 138 127 2 0% | T~y
3 Tateyama-ohashi Bridge 3 54 60 61 2 £ 2 4 3 | S~y
— ciy
4 Okawa River amiyema Bridge 260 460 28 7 u & 3 3 4 02 | T~y
5 (Okwa River Estuary 0 0 o o 0 0 o o 5 418 | T~y
s Omose River 0zaki Bridge 158 158 185 182 %2 73 266 m 6 13 [ T~y
7 Arima River Unanda Bridge 225 152 s 131 156 146 149 45 7 083 | T~y
8 Kinryu River Obta Bridge an 250 304 180 188 119 125 103 s 080 | ™~y
9 Kitakami River | Tome-ohashi Bridge (Tome) 19 106 158 139 0 2 a 3 9 st | AN
10 Sanhasama River | Doman Bridge (Kurikoma Dam) urinara City o 3 2% 2 2 27 19 2 w0 | e [~
1 Ninasama River | Kalia Bridge 124 5 % o1 n a 3 2% no| e [T~y
Hasama
12 River e Hanayama Dam, inflow area 0 0 o 10 0 0 15 o 12 | e [T~y
13 | Kitakami Fesama River  (Wakayanagi &2 55 61 7 B g 3% 2% 1| e [T~y
— River
14 | system Yamayoshida Bridge [Tome City 225 258 339 337 165 89 191 288 1 109 | T~y
15 Todoroki Bridge (Todorok) 8 7 a0 a6 Ed 2 % o 5| e [~
i River
15 Shinborisaihon, entrance lOsaki City 1 18 1 o 13 0 o 12 1 | e [T~y
] Eai River [in Furckawa
iy pres shinborisaihon, entrance 324 398 229 265 88 211 138 191 iy 094 [ T~y
18 Dekigawa River | Kogota Bridge visato Town 153 22 o 01 183 157 33 8 1 | o [T~y
19 i River Oikawa Bridge (Tandai) [Wakuya Town fshinomaki Town 2 1 1 18 3 7 16 13 v | e [~
2 Kyu-Kitakami River | Kadonowaki hinomaki City 21 1 180 212 2 50 0 @ 2 | os [ANN
2 Naruse River onobashi Bridge (0no) igashi-Matsushima City ) 153 5 50 122 7 13 P a | om [N
2 Tagajozeki Weir 122 123 132 156 82 110 100 2 2 | 12 | T~y
— naoshi River ageo City
2 Nenbutsu Bridge 25 500 07 o7 145 264 n 27 3 | o [T~y
Teizan-unga Canal [Shiogama Cit/Shichigahama MM
2% (wsunacstl Aer) Teizan Eridge ownrTao i 620 620 a0 510 403 a1 384 23 2 | 0w
2 Nanakita Bridge 264 13 EY 18 2% 63 13 1 2 086 | T~y
— Nanekita River
26 | Nenakia Fukuda-oheshi Bridge 1 2 16 o 0 0 o o % | 10 |~y
— ciy
27 | system Umeda River Fukuda Bridge 7 7 84 124 6 13 64 76 27 126 | T~y
2 Nanakita River | Takasago Bridge 1 203 185 124 2 £ o o 2 | a1 |~y
2 Natori Rivr Yuriage-ohashi Bridge endai City INatori City 61 2% 2 18 7 1 1 o 2 | 1e | T~y
30 | Natori Vakushi Bridge » B 2 @ 2 3 2 2 o | om |~y
F— River
a1 | system Masuda River [Koyama Bridge Netor City 28 2 12 " 123 0 25 125 a | oae | T~y
2 Bishamon Bridge 1170 1,080 630 650 710 608 381 300 2 064 [ T~y
] Hageniwa Bridge Merumori Town 153 | 236 | 312 | 280 | 363 | 272 | 157 165 | 251 [ 155 16 | 14| 100 | 137 | 238 | 660 | 113 204 | 177 3 | ose | T~y
u Aoukuma River | vearumori Bridge Varumori Town a0 | 420 | o0 | 520 | ar0 | 0 | 252 a6 | a73 | e oo | w0 |m |z e | a|e |3 a | s [N
3 igashine Eridge akuda City 122 o1 % % o | 108 & 146 0 55 o7 | 8 s | ose | T~y
Before the confluence with Kawaragosawa
3% shiraihiRiver | i ek Shiroishi City 212 a5 % n 61 o7 o7 198 s | e [T~y
4 Saikawa River  [Etsubo Bridge iroihi City 25 188 137 153 13 8 8 102 ENECH IS
Abukuma | spiroishi
38 | River  [roer grea| Metsukawa River [ Miya-oheshi Bridge 120 Town a 13 15 1 2 19 15 1 @ | om0 [T~y
| sysem
|Avakawa River |Niragami Bridge Murata Town/Ogavara Town 178 2% 2% 14 16 12 15 17 w | e [AAN
0 Shiroishi River | Shirahata Bridge Ishibeta Town 1 2 16 a s e o 1 | os0 | T~y
a | Tsukinoki-ohashi Bridge Kakuda City/Shibata Town 123 810 463 137 s | 143 214 105 149 261 3| 7 a 168 | T~y
2 AbukumaRiver |Abukuma-ohashi Bridge(iwanuma) \wanuma City/Wetari Town 200 | 101 |1620| g2 | 197 | 200 | 77 123 | 1| @ 1e60] 85 | 151 | 53 | 10 | s 1 | e 2 | 1 [N
w ‘;“;;;’“3 Rivr Estuary (Watatoheshi . uma CityWetar Town 27 &0 0 1400 6 | o 7 n &0 103 980 | 426 IR
1 Blank cells are locations where samples were not collted. The result “Not detectable” s indicated a5 *0. Alsfc Average
*2: Avithmetic Average; calculated by assuming ND=0; Color codes show categores (see the righ).
*3: Resuls of the analysis of trends at respective locations using the method explained on 4.3(1) 2) S Decressiig  —7 Incresig  ~* Unchanged AN Varying
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3) Fukushima Prefecture
(i) Hamadori

In Hamadori, Fukushima Prefecture, surveys were conducted 23 to 45 times from September 2011 to February

2016 for river sediment samples collected at 53 locations.

Regarding concentration levels of detected values, 11 locations were categorized into Category A, nine

locations into Category B, six locations into Category C, 19 locations into Category D, and eight locations into
Category E (see Table 4.3-5 and Table 4.3-6).

Concentration levels were generally decreasing at 47 locations, were unchanged at two locations, and varying

at four locations.

Table 4.3-5 Categorization of detected values at respective locations

(Hamadori, Fukushima Prefecture: river sediments)

Cateqo Percentile Number of Locations
gory (percentile in all detected values) locations
. No.12, No.13, No.14, No.20, No.21. No.23, No.24, No.25, No.27. No.30.
A Upper 5 percentile 11
No.31
B Upper 5 to 10 percentile 9 No.3. No.7. No.8, No0.9, No.10, No.11, No.17. No.26, No.29
C Upper 10 to 25 percentile 6 No.2, No.4, No.6. No.15, No0.32, No.36
. No.1, No.5. No.18, No.19, No.22, No.28, N0.33, No.35, No.37, No.38. No.39.
D Upper 250 50 percentile 19 INo.41. No.44. No.45. No.47. No.48. No.50. No.52. No.53
E Upper 50to 1285‘;“8”"'9('0""” 8 |N0.16. No.34. No.40, No.42. No.43, N0.46. No.49. No.51
(1]
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Radioactive Cesium (Cs-134+Cs-137)(Ba/kg)

10,000

(locations in Category A or B in Hamadori, Fukushima Prefecture)

Changes in concentration levels in river sediments by location

Changes in concentration levels in river sediments by location
(locations in Category C, D or E in Hamadori, Fukushima Prefecture)

40,000 -
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—No.3 4,000 —No.1 —No.2
No. 7
o8 —No.4 —No.5
A / No' 9 3,500 1 —No.6 No. 15
No. 10 5 No.16 —No. 18
No.11| || & 3000 ——No.19 —No. 22
I \/ No.12| | | & ——No.28 ——No. 32
No.13) || 32500 No.33 —No.34
No.14| || &
b No.35 —No. 36
TN S 200 ¢ ——No.37 —No.38
l —No.20| || & - :
—No. 21 % ——No. 39 ——No. 40
—No.23| | | © 1500 ——No. 41 —No. 42
2
—No. 24 g ~No. 43 ——No. 44
— S il
Eo. ;2 £ 1000 No.45 ——No. 46
=== NO. [14
No.47 ——No. 48
No. 27 500 |
—No. 28 No.49 —No.50
—No. 30 No.51 —No.52
1 e —— ——No. 31 0 5 EEEEEEEEEE e ™ No. 53
1 4 7 1013 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58

19 22 25 28 31 34 37 40 43 46 49 52 55 58

Months

(*) Scales of the vertical axes differ in the left and right figures.

Figure 4.3-4 Changes in concentration levels over the years at respective locations

(Hamadori, Fukushima Prefecture: river sediments)
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Table 4.3-6 Detection of radioactive cesium at respective locations

(Hamadori, Fukushima Prefecture: river sediments) (No.1)

Location River Cesium (Cs-134+Cs-137)/C
No.|  Water area Location Municipality Frao o Frao
8 [ o [0 [uln]1]2]3 5] 6 7 8o wlm 2 1] 23 5 6 780w [uln]i]2]s
1 |vizogawa River  [Hamahata Bridge shinchi Town 2,600 4,400 1,790 18 980 54 940 320 0 0 620 | 9 151 0 1,100 2
2 Koizumi Bridge 5,300 1,060 580 740 231 460 142 470 680 480 235 | 540 1,400 1,460 261 273
River
3 Hyakken Bridge 2,900 1,880 1,280 1,700 1570 240 920 1350| 1070|1330 1,490| 1,200 1,040 510 750 840
City
4 Horiszka Bridge 1300 2,300 820 1,660 970 800 710 760 530 560 550 | 370 165 650 390 820
f—{Udagawa River
5 Hyakken Bridge 240 490 155 | 155 109 55 143 8 23 20| 0 100 | 70 84 60 64 65
6 ochiai Bridge 4,000 660 710 180 390 310 460 40 | 430 440 224 | 380 250 236 490 225
gawa River City
7 Majima Bridge 28,000 3.400 5,800 3.400 1820 15900 | 280 500 750 |4.400 6400 161 6,800 3,500 5,100 6,200
8 Kusano 3,200 1,290 1,800 3,700 100| 480 | 770 1580 2670 5,700 630 | 1,870 1,010 960 510 400
— Vilage
9 Komiya 4,900 4,400 2,800 4,700 3300 7,900 |s5.400 4300|2900 4,800 3,400 {1,370 3,300 2,280 1810 2,050
{—{Niida River
10 Kidouchi Bridge 11,200 2,600 1570 4,200 3,800 | 2,250 | 2,600 2,800 250( 280 1850 3,500 [ 2,500 3,040 760 1,560 3,600
1 Sakekawa Bridge 13,000 610 1,140 1230 1,530 | 3,300 | 3,400 6,300 5300 3700 |1070 4,900 [ 4,700 9,500 4,100 8.400 1,420
12 Ishiwatado Bridge 9,700 14400 17,600) 19100 14700 61,000 14,100] 11,900 8700 9300 |15600 9,500 | 13400 1030 1130 8,300 15500
13 Kaminouchi Bridge 33,000 22000 16000) 17200 11300{ 8,000 | 8,600 8,700 5200 18400 |7.700 1090 8,400 14300 7,400 5,500 12300
14 [Ota River Masuda Bridge 60,000 2,900 2,900 9,700 18300 3,800 | 22800 29000 12s0| 23400 |1270 2,000 {2,520 4,500 2,400 19800 21900
— City
15 IR Tetsudo Bridge 2,600 3,000 1510 2,400 1,280 1,750 1,210| 1,460 1750| 1470 | s10 630 | 1,460 2,79 1110 1110 321
16 Maruyama Bridge 230 n 8 7 121 | 180 | 123 | 92 ] 53 45 53 | 60 84 50 16 36
Iy Shimokawara Bridge 1940 1950 |1430 1080| 1020 |1140 1270| 890 1310 3,800 940 860
18 |Odaka River Zencho Bridge 310 720 470 1,250 700 1,000 |3,600 360 620 690 307 | 460 430 359 325 840
19 Hatsukara Bridge 173 1,500 260 a 108 | a0 | 54 | 78 18 2 iy | 19 0 n 52 20
2 Murohara Bridge 43,000 87000 52,000 2000 165.0m | 13,400 17,800 12800 | 15,600 | 14,600 13.400) nﬁm‘ 14200{ 11,000| 9,500 15,100 14,800 13900 11900 8,300 | 14500 17,000 17,000 15,700 18,000
f—{Ukedo River Town
2 Ukedo Bridge 3,300 37000 5,000 41000 12400 5,600 [ 3,700 5,200 | 1,370 5,600 23‘700‘ 8,400/ 1,870 [ 5,200 10,700] 33,000 14,700 14.000| 37,000 45,000 4,700 | 12:100 | 18,000 1,510
22 |Furumichi River | Efore the confluence wih T‘:‘;a;if:‘)”a [Tamura ity 950 | 162 [1,410 80 165 176 640 231 | 220 182 71 316
23 |Takase River  [Keio Bridge Namie Town 24,000 1,650 1,460 2,400 5,000 | 15800 15,400 17400[1,370| 1830 8,100 770 | 860 1,140 1370 510 520
2 National Route 6, west Futaba Town 12,800) 18300 7,400 17600 5300 580 4g00[3700( 3600 4200 2,500 2,510 4,500 3,600 4,100 5,200
| {Maeda River
2 Nakahama Bridge Namie Town 3,900 2,000 2,700 7,000 6,700 | 2,900 | 1,310 23900 13,100 6800 2260 2310 9,900 [ 2,040 6,000 2,740 2,380 2,060
2 National Route 6, west 5,300 7,100 5,200 6,600 3200 3800 1610|1070| 1200|1380 1070| 2,640 1740 2,280 830 1,780
K River (Okuma Town
27 Mikuma Bridge 9,600 10800 4,500 10200 41000 26,000 2000[3500 2460 3700 2,850 [ 5,300 3,700 5300 1870 4,000
28 Nabekura Bridge 330 30| 20| 40 570 | 242 350 | 235 239 276 144 205
— Village
20 akaigawa Bridge 490 440 | 720 | 560 400 550 | 690 400 340 580 430
[—{Tomioka River
30 National Route 6, west 930 2,800 3,200 2,400 3600 2150 2530 1300| 2330 1540 1,780| 2,580 2170 1,150 1540 1,400
Tomioka Town
31 Kobama Bridge 40,000 17,600 9,500 9,400 1940| 2470 2,530 3600 10,700 4,300 1970| 2,460 2730 1,720 2,390 1,390
32 |idegawa River [ Motogama Bridge Naraha Town 530 3,500 2,400 990 780 | 320 460 310 340 410 310 | 370 640 590 470 560
33 [Kawauchi River | 2<10re the confluence with Kidogawa 181 | 200 | 83 | 194 12 149 w7 | 224 154 a7 170 148
|River (Futamata Bridge) awauchi Vilage
3 Nishiyama Bridge 1 690 139 % 198 81 86 137 130 71 6 | 38 108 1 67 a9
35 |Kidogawa River | Nagatoro Bridge 400 530 970 670 320 121 178 236 280 217 259 | 390 110 58 7 %
— Town
36 Kidokawa Bridge 200 2,500 780 680 1060 780 |1270 320 154 192 1100| 218 226 174 210 230
37 |Asami River  |Boda Bridge Hirono Town 710 830 1,260| 1,370 450 240 230 153 200 183 93 | 380 | 128 187 138 169
38 [Ohisa River  [Kageiso Bridge 3,100 1820 2,100 450 1620 710 430 560 1570 (1,270 610 | 260 | 235 a0 360 273
39 |KohisaRiver  [Rengo Bridge 380 184 350 | 240 200 202 149 127 400 | 460 380 | 204 | 263 262 101 %
ity
« Kasumida Bridge 460 148 250 | 123 156 52 68 75 2 85 1 | 57 | a 100 17 a
{—{Niida River
a Matsuba Bridge 580 610 1200| 910 460 161 181 151 122 250 195 | 228 | 211 430 80 224
a2 Kitanouchi Bridge ono Town 66 76 206 | 61 29 155 280 172 o | a0 a | a9 12 a2 21 4
43 |Natsui River  |Kyudayu Bridge 8 440 17 | 400 0 159 116 149 2 | 14 2| 13| o 1 £ 10
4 Rokujuma Bridge 4 58 210 | 9 66 350 a7 72 63 | 72 9% | o | 65 a 59 I
5 Iwaanatsuri Bridge 620 380 450 | 430 450 290 370 206 330 | 276 79 | 164 | 47 175 80 85
[ Yoshima River
4 Before the confluence with Natsui River 182 440 480 | 237 69 63 26 191 3 3 157 | 63 | 163 37 17 38
a7 Shima Bridge 64 157 630 | 610 102 126 55 | 13 4 38 9 | 144 1,280 100 8
[ |Fujiwara River
48 Minato-ohashi Bridge Iwaki City 530 239 520 | 450 1,000 214 1,480 580 | 910 630 2,220 790 | 139 | 770 369 730 1,200
49 Idosawa Bridge 0 0 161 | 36 238 134 68 278 | 41 148 8 I
gawa River
50 samegawa Bridge 78 440 91 | 157 136 0 0 106 6 | 33 64 109 | 46 59 58 65
51 [shitoki River  [Komuro Bridge 7 121 122 | 300 149 103 265 | 78 | 208 8 9% 4 59 | 52 a 3 a
52 Kobana Bridge 237 300 310 | 226 270 198 259 420 137 330 134 113 | 450 132 83 161
{—{Binda River
E Binda Bridge 570 1,350 66 | 260 1,980 420 960 540 | 1540 156 1,180 620 | 1210 2,020 349 17
Total number Detection
of samples | M%7| times | 2512

*1: Blank cells are locations where samples were not collected. The result “Not detectable” is indicated as 0.
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Table 4.3-6 Detection of radioactive cesium at respective locations

(Hamadori, Fukushima Prefecture: river sediments) (No.2)

Location River sediments/Radioactive Cesium (Cs-134-+Cs-137)/Concentration(Bykg)(*1) ‘Average of oetricient o]
Y2014 FY2015 Fv2ois | o, |COMMERNUOM £onong)
No.|  Water area Location Municipality Changes ; variation
4 5 6 7 8 9 [w|ulwl1 2 3 4 5 6 7 8 9 10 ulw] 1 2 3 (*2)
1 |Jizogawa River |Hamahata Bridge Shinchi Town 13 | 361 24 170 980 25 75 | 70 181 2 20 0 i 62 1 S
2 Koizumi Bridge 333 | 114 181 158 27 214 184 | 509 620 212 221 202 L 325 2 157
River — ~—~
3 Hyakken Bridge 970 | 500 560 209 206 194 237 | 301 189 7 1,840 684 555 3 0.73 \
city
4 Horisaka Bridge 308 | 390 590 382 344 470 364 | 374 480 357 385 185 358 4 0.72 \
[—{Udagawa River
Hyakken Bridge 83 | 4 149 2 2 50 7 | 16 64 a7 72 161 8 5 091 |~
6 Ochiai Bridge 560 | 360 500 183 309 300 123 | 251 268 227 | 223 | 155 | 197 | 143 | 113 | 138 184 6 15 | >~
gawa River City
7 Majima Bridge 2,140| 740 3,650 4,400 1,940 3,240 2,560 | 2,010 1,840 86 [ 63 [ 67 [ 103 | 169 [ 67 [ 84 705 7 152 \
8 Kusano 530 | 420 1,260 1,130 1,230 980 580 | 600 1,170 940 |1,010| 720 810 467 787 8 0.89 \
— Village
9 Komiya 1270|1620 3070 3680 2,050 990 2,010 1,760 2610 430 | 266 | a8 362 750 1,070 9 066 |~
{—{Niida River
10 Kidouchi Bridge 1,320 1,270 4,800 2,240 3,360 3,350 1,900 | 1,530 580 440 | 299 | 297 585 1,100 841 10 0.82 \
1 sekekawa Bridge 5200 10100 13100 5300 1,080 4480 206 | 820 1610 790 | 800 [ 640 790 1320 883 1 oo [ AAA
12 Ishiwatado Bridge 9,300| 7,700 4,300 4,600 4,600 5500 7,900 4,280 4230 1080 890 [1,360 1,450 1,450 2,830 12 103 |~
13 Kaminouchi Bridge 8,400 [ 7,400 5,900 3,150 2,860 5,500 4,200 4,170 3,20 1,280| 2,590 | 1,850 1,830 1,830 2,621 13 0.80 ~
14 (Ota River Masuda Bridge 16,500| 15,000 8,700 7,800 7,300 2,500 760 | 1,190 20,00] 1,630 (2,950 | 620 2,560 980 14 118 \
— Minamisoma City
15 IR Tetsudo Bridge 480 | 368 620 381 630 570 307 | 455 167 254 | 170 | 218 314 312 15 0.81 \
16 Maruyama Bridge 27 | 68 4 53 21 16 29 | 23 0 75 | 107 | 63 39 12 16 07| >~
17 shimokawara Bridge 900 | 1,020 760 830 790 970 580 | 990 503 | 540 [ a36 | 511 740 750 iy 063 | T~y
18 |Odaka River Zencho Bridge 970 | 510 329 358 220 365 135 | 185 286 | 167 | 166 | 158 138 169 176 18 116 ~
19 Hatsukara Bridge 65 | 443 289 133 21 0 31 | 307 0 23 | 38 | 31 13 33 59 19 2,00 \
2 Murohara Bridge 14900| 20300 16,000 8,800 | 6,000 | 11,300 20800 13,000 24,700 18500 9,900 11,000 7,300 [ 15.000] 5,400 6,300 3,910|7,100| 4,220 | 4,520 7,466 20 135 | >~
f—{Ukedo River Town
Ukedo Bridge 9.400| 7,300 4,900 | 7,900 | 3,190 | 3,690 3,020 | 8,800 [ 8,600 | 2,810 3,030 |2,660| 1520 730 [ 1570 2230 2.210{4,160| 2,660 | 2,530 2330 2 |~
Before the confluence with Takasegawa
22 |Furumichi River Miyakoji Town) Tamura City 1 | 175 9% 54 80 103 317 | 169 199 123 32 69 152 2 122 ~
23 |Takase River Keio Bridge [Namie Town 1,370 1,100 800 660 1,110 1,140 7,000 | 1,100 790 1,260 550 800 1,917 23 152 \
2 National Route 6, west Futaba Town 3,690 [3,350 3,860 2510 3210 2,560 2,880 3,380 2890 3,900 2320 1,460 2,805 2 083 | T~y
[—{Maeda River
2 Nakahama Bridge Namie Town 1,360| 3,770 1,560 1,830 1,110 690 2,430{ 5,000 3540 2,550 1,750 3,140 3,068 2 107 |~
2% National Route 6, west 3010|1880 1970 2,360 3120 1230 780 | 580 1,000 740 960 910 828 2% 077 | T~y
K River (Okuma Town
2 Wikuma Bridge 7.400| 4,400 2,400 2,340 2,690 1,960 4,480 | 3,200 2230 1150 1470 2,600 2522 2 13|~
28 Nabekura Bridge 230 | 339 172 100 196 156 198 | 217 184 102 1u7 107 154 28 0.48 \
— Village
29 sakaigawa Bridge 600 | 500 570 430 610 366 499 | 462 393 700 618 690 560 29 022 |~
—{Tomioka River
0 National Route 6, west 2.450| 970 990 1,020 1430 980 870 | 600 660 2,200 an 3370 1362 £y 050 AA/\
— Tomioka Town
a1 Kobama Bridge 2,020| 3870 1220 3,660 1,180 3520 1880 760 1190 830 1330 1,350 1223 a1 160 |~
32 [1degawa River [ Motogama Bridge Neraha Town 460 | 168 228 204 207 107 169 | 188 9 218 222 32 129 |~
33 |Kawauchi River | 2ore the confluence with Kidogawa 182 | 137 208 126 m 235 162 | 212 231 39 68 3 037 |~
River (Futamata Bridge) Kawauchi Vilage
3 Nishiyama Bridge u3| 7 82 100 64 62 2% | a2 60 50 2 3 14|~
35 [Kidogawa River ~[Nagatoro Bridge 570 | 410 460 29 252 267 9% | 84 57 109 150 35 076 | >~
[ Town
36 Kidokawa Bridge 810 | 74 740 150 167 83 68 | 190 132 327 317 36 110 \
37 |Asami River Boda Bridge Hirono Town 77 | 124 87 95 93 93 191 | 279 139 119 134 37 115 \
38 [Ohisa River  [Kageiso Bridge 321 | 229 286 159 92 182 194 | 257 8 ] 62 38 119 |~
39 [Kohisa River  [Rengo Bridge 12 | 98 13 130 144 191 92 | 210 12 126 183 39 050
city i
W Kasumida Bridge oo 12 29 7 56 K 2 2 2 0 126
{—Niida River B
Matsuba Bridge 61 | se 7 58 4 66 61 | 117 7 56 82 a 116 | >~
a2 Kitanouchi Bridge ono Town 0| o 15 20 o o 2|12 0 2 iy 2 |~
43 |Natsui River  |Kyudayu Bridge 2| u 2 12 a2 20 15 | 14 17 21 14 a3 167 |~
a [Rokujumai Bridge 2 | % 17 56 182 109 108 | 154 6 152 23 4 075 AA/\,
45 Iwaanatsuri Bridge 254 | 53 63 59 34 49 84 | 66 28 69 75 45 0.86 \
foshima River
efore the confluence with Natsui River o | so 15 20 16 18 27 | 2 2 2 % 46 123 | T~y
a7 Shima Bridge 7 | 2 o7 102 187 2 2 | @ 2 4 148 a1 162 /\/\/\
—{Fuiiwara River
Mineto-ohashi Bidge waki City a | s s IS 2 5 9% | 151 137 12 219 P | S~y
49 Idosawa Bridge 1] 0 2 18 0 36 2| n 2 13 1 49 122
gawa River —~
50 [Samegawa Bridge a8 [ 71 48 68 55 91 78 | 58 97 42 87 50 0.99 \
51 |Shitoki River Komuro Bridge 141 12 25 21 20 25 | 106 36 65 22 51 0.93 \
52 Kobana Bridge 9 | a1 i 99 100 50 2 | 20 57 85 7 52 070
{—{Binda River N
5 Binda Bridge 201 | 246 162 174 63 64 12 | 8 120 105 45 53 113
*1: Blank cell are locations where samples were not collected. The result “Not detectable” i indicated as *0.” Als|c Average
*2: Arithmetic Average; calculated by assuming ND=0; Color codes show categories (see the right)
*3: Results of the analysis of trends at respective locations using the method explained on 4.3(1)2) T Decressing  —7 Increasing  ——* Unchanged N\ Varying
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(i) Nakadori

In Nakadori, Fukushima Prefecture, surveys were conducted 27 to 47 times from September 2011 to February
2016 for river sediment samples collected at 44 locations.

Regarding concentration levels of detected values, one location was categorized into Category B, 14 locations
into Category C, nine locations into Category D, and 20 locations into Category E (see Table 4.3-7 and Table
4.3-8).

Concentration levels were generally decreasing at 41 locations and were vary at three locations.

Table 4.3-7 Categorization of detected values at respective locations
(Nakadori, Fukushima Prefecture: river sediments)

Catedo Percentile Number of Locations
gory (percentile in all detected values) locations

A Upper 5 percentile 0 (None)

B Upper 5 to 10 percentile 1 No0.93

No0.56, No0.68, No.70, No.71, No.76, No.77, No.79, No.80. No.81, No.82,

Cc Upper 10 to 25 percentile 14
PP P N0.86. N0.87, No.88, No.94
D Upper 25 to 50 percentile 9 No0.59. No.65, No.72, No.74, No.78, N0.90, No0.91, No.92, No.95
£ Upper 50 to 100 percentile(lower 20 No.54, No.55, No0.57, No.58, No.60. No.61, N0.62, No.63, N0.64. No.66.
50%) No0.67. N0.69. No.73. No.75, N0.83. N0.84, No.85, No.89, N0.96. No.97
Changes in concentration levels in river sediments by location (locations in Changes in concentration levels in river sediments by location(locations in
Category B or C in Nakadori, Fukushima Prefecture) Category D or E in Nakadori, Fukushima Prefecture)
10,000 4,000
0000 I ——No.56 —No. 68 —No.54 —No. 55
’ 3.500 —No.57 —No.58
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3 $2500 -
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§ é 1,000 B A —No.84 —No. 85
=] o
g 2000 No. 88 —No.93|| | & /\ ——No0.89 ——No. 90
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(*) Scales of the vertical axes differ in the left and right figures
Figure 4.3-5 Changes in concentration levels over the years at respective locations

(Nakadori, Fukushima Prefecture: river sediments)
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Table 4.3-8 Detection of radioactive cesium at respective locations

(Nakadori, Fukushima Prefecture: river sediments) (No.1)

Location River sediments/Radioactive Cesium (Cs-134+ Cs-137)/Concentration(Bq/kg)(*1)
FYzo1l FY2012 FY2013
No.|  Water area Location Municipality
8 [ o Juo[uJr]1[2]s][4 5 6 [ 7 8 9 10 11 12 1 2 3|45 6 7Je[oJw[u]r[1]2
54 Habuto Bridge Nishigo Village 66 81 155 % 262 a4 E 49| 144 89 51| 13 80 14 53 2
River
55 [Tamachi-ohashi Bridge 200 228 270 280 1010| 46 | 330 | 184 | 56 | 107 60 85 | 560 125 180 | 208| 77 13| 57 | 51| 46| 59 | a0 3|3 |2
city
56 |vantaRiver [Before the confluence 200 330 530 490 4300 1,050 8100 [1720[ 2010 860 2230| 1630 3 380 212 234
with Abukurna River
57 [VashiroRiver |Yashirogawa Bridge  |Tanagura Town 7 108 218 | 150 870 290 129 |30 26 wo| 132 159 135 66 n
58 [Kitasu River | Yanagi Bridge Hirata Village 27 165 66 0 64 65 14 57 19 72 37 w0 29 “ 11 21
59 [Imade River |Nekonaki Bridge 5 a7 0 55 680 610 105 1450 1150 1180 16| 28 a2 179 15 120
Town
60 [Vashiro River |0ji Bridge 35 3 51 52 145 50 55 9 | 100 98 7 80 46 127 64 54
Tamakawa
61 Kawanome Bridge Vilge 7 4 37 7 330 | 105|213 84 | 53 | 73 180 [4s0| 49 |120[130| 138 108 57| 63| 40| 31| 38|50 72 | 69| 69
River
62 Emochi Bridge ) 124 390 2 380 193] 330 B| 72 8 68 19 13 35 13 17
63 fﬂ‘:::g?;?mc"y Waler S kagawa City 7 a7 138 126 182 7 8 168 % 108 09| 175 13 P 63 51
River
64 Before the confluence 550 89 124 129 54n| 41 | 600 |3600( 93 [1‘050 17 |ewo| 40 | 96 | 85 3 282 107[ 8 | 88| 51| 59| 58 18| 73| 67
with Abukuma River
65 [Sasahara River |Shinbashi Bridge 1240 260 2,600 480 380 1470 237 00| 150 1300 20| 730 102 106 114 190
city
66 [Vatagawa River | Yatagawa Bridge 137 7 184 | 160 236 140 % 81| 400 360 85 57 a9 66 39 61
6 Funehiki Bridge Tamura City 27 119 87 | 173 270 52 % 13| 120 239 12| W 35 69 110 75
Otakine River e he confluence
2 750 210 134 360 6,400 215 8 | 108 1340 22 23| 4 370 73 66 64
with Abukurma River
69 Before the confluence 700 960 1,201,190 183 164 110 | 370 199 700 06| 9 60 50 56 &7
with Babagawa River
70 [ouseRiver  |Makunouchi Bridge 1060 330 360 | 310 163 240 a0 | 209 420 610 450 | 660 201 208 174 178
] city
7 pefore the confluence 13500 690 860 | 1,540 2‘nzo| 640 | 690 | 610 | 290 ‘ 189 820| 330 30 | 200 | 20| 550 800 241 ‘ 300 | 232 | 224 | 295 | 120 104 [ 233 | 187
with Abukuma River
72 |Abukuma River [Akutsu Bridge 7800 116 350 | 350 s‘ooo| 148 | 169 |1,410( 269 ‘uou 610 | 400 | 4700 740 2.aso| 520 220 197 ‘ 260 | 400 | 233 | 251 | 113 124 | 90 | 103
73 [After the confluence with 1210 184 99 | 122 9% 7 50 | 116 158 63 83 85 42 2 40 29
Ishimuro River
74 [Gohyaku River |Kamisekishita Bridge 22,000 700 590 | 230 590 450 1,780[ 1,730 590 2330 o7 | 130 22 810 134 116
— city
7 Before the confluence 560 450 1320[ 730 gsu| 201 | 560 | 89 [ 111 [ 470 330 | 114 167 137 10 |9 | s 157 [ 310|179 | 50 | 101 | 40 si|s| o7
with Abukuma River
76 [Abukuma River | Takada Bridge 30000 610 600 | 440 a‘zuo| 1,840| 2,160[ 1,280| 720 [Lzen a0 |28| 770 250 | 268 | 970 1570 0 [ 285 | 360 | 1020 256 | 380 400 | 730
7 :y“;::‘““‘“ Kuchibutogawa Bridge ~ [Nihonmatsu City 1,880 1,440] 990 950 1,160 1,570 1,620| 920 790 780 1210 900 570 900 880
78 [Utsushi River ~|Osegawa Bridge 1780 550 330 670 | 610 | 860 | 640 | 580 | 234 ‘ 530 610  [1260 750 250 1.130| 720 2:380) 101 ‘ 144 | 360 | 154 [ 212 | 229 244 | 350
79 | Mizuhara River |Getouchi Bridge 6400 570 460 1,410 520 410 980 [ 800 | 450 620 930 | 430 220 302 321
80 [Megami River |Tsurumaki Bridge 1870 1570 950 1,340 880 550 1010 [900| 650 690 680 | 540 330 410 440 510
81 [Abukuma River |Horai Bridge 6500 176 17 460 | 370 [ 660 | 290 | 500 [ 242 ‘ 255 30 |40 530 370 330| 440 320 235 ‘ 250 | 259 | 242 | 440 | 318 390 | 520 | 490
82 Nigori River |Pefore the confluence 1160 650 530 1,090 980 590 610 |40 300 1180 650 | 1,030 2,880) 740 610
with Omori River
83 [Arakawa River |Hinokura Bridge 1160 270 167 14 130 ” 7 4 a2 2 61 7 2 2 29 3
84 [Sukawa River ~|Sukawa Bridge Fukushima City 79 137 173 199 216 125 82 | 1 84 a7 | 119 87 " 9
85 |Arakawa River |utore the confiuence 1290 460 750 1380| o0 [ 142 [ 760 | 119 | 280 [ 237 61 [ws| w7 |1 | 20| 9500 340 500 [ 135 | 85 | 200 | 380 | 122 143 | 112
oo [Matsvkawa— uith Abukuma River 15,200 400 280 690 [4000| 144|330 | 175 | 020 [3‘900 us | 3| 1560 3500 1.o7u|4‘zuo 149 119 [ 152 | 197 [1100[ 277 | 120 137 |1.580| 105
87 [Hattanda River |Hattanda Bridge 3000 2,700] 1,100) 1,090] 620 520 4.300| 610 750 2010 1260|1220 470 570 1,560) 2,480)
88 Totsuna Bridge 1040 186 167 | 260 630 a0| 170 430 620 300| 510 8300) 176 3500) 1250
River
89 Before the confluence 2,150 630 310 | 830 410 250 |40 92 | 50 | 86 10 |30 96 10 | 163 131 154 108 | 157 | 179 [ 300 | 124 | 76 66 | 50 | 63
with Abukuma River
90 [Abukuma River | Taisho Bridge Date City 14,200 2,700] 153 11603800 410 |3,700 73 | 172 | 210 70 [1,280) 1.740|1‘130 780 850 1,460 750 | 285 | 193 [ 207 |1,000( 280 98 | 123 | 152
91 Tatenokoshi Bridge ~[Kawamata Town 440 1,030 590 7m0 490 530 a0 |se0| 480 390 350 | 319 390 370 300
River
92 Jizogawara Bridge 1340 870 2300) 780 760 890 330 | 580 480 410 390 257 30 296 289 107 103
93 [oguni River Z?‘:’ﬁl‘g:::c:f"m Date City 9,200 4,600) 7,500] 2300|6800 6500  [2,000| 820 1‘390[1‘500 890 ILZQO 1,150 3.onu| 880 | 1430 2,010 1910 zsao[zum 1,930{ 1,190| 1,110{ 1,590 1,310{ 1,420( 1,040
a4 |irose River |Before the confluence 740 1,280) 980 710 [2.700| 20000 | 650 | 650 | 430 [ 640 720 | 890 zuo| se0| 610 440 790 520 [ 540 | 910 | 278 | 470 | 360 490 | 510 | 550
with Abukuma River
95 [Kurokawa River| Tochigisakai Shirakawa City 105 50 114 133 82 104 138 73 213 56 3| 153 65 64 127 89
% Matsuoka Bridge Tanagura Town 39 23 48 | 150 63 31 a2 12 39 3 1 55 4 12 12 18
jigawa River
97 Takachinara Bridge | Yamatsuri Town 63 14 a1 | aa 13 14 2 16 18 0 27 13 14 10 15 1
Totalmumber [ T Deteetion [ -
of samples times

*1: Blank cells are locations where samples were not collected. The result “Not detectable” is indicated as “0.”
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Table 4.3-8 Detection of radioactive cesium at respective locations

(Nakadori, Fukushima Prefecture: river sediments) (No.2)

Location River sediments/Radioactive Cesium (Cs-134+Cs-137)/Concentration(Bykg) (*1) verage of Costicent
FY2014 FY2015 No of | Trends(*3)
No. | Water area Location Municipalty Changes 2 Variation
s s[e[ 7] 9 o ule 1 2 [ s ] 4 5 s [7]s]o[w]ule][1]2]s
54 Hebuto Bridge Nishigo Village 36 | 28 17 23 3 52 29 73 14 2 2 54 089 | T~y
River
55 |Tamachi-ohashi Bridge a | 4| 17| s |20 53 2 2 | 12| 3 o1 62 79 | s |3 |6t |55 19 55 L | T~
city
Before the confluence with
56 [VantaRiver | 00 243 | 284 215 279 200 | 241 339 269 219 n i 56 | T~y
57 |Vashiro River  |Yashirogawa Bridge Tanagura Town 81 | 52 7 51 45 51 3 a2 36 3 3 57 | T~
58 |Kitasu River | Yanagi Bridge Hirata Village 2|17 19 16 0 17 17 16 2 0 18 58 095 | T~y
59 (Imade River  [Nekonaki Bridge | 0 130 1 63 203 167 21 1 17 2 59 159 | S~
Town
60 |Vashiro River  [Oji Bridge 16 | 2 2 2 2 g % 31 31 2 33 60 062 | T~y
61 Kawanome Bridge Tamakawa Vilage | 15 | 57 | 78 | 18 | 49 2 58 33 6 58 m 17 2 | | 25| 2|1 au 61 08 | T~
River
62 Emochi Bridge 3 | 12 10 1 12 27 14 12 15 16 2 62 151 | T~y
63 Sukagawa City water intake g\ .0.vva city a7 | s8 28 1 2 138 59 52 2 72 3 63 050 | T~
int
RV efore the confluence with
64 oo oo 8 | 66 |57 | 42| 18 31 51 2 52 80 62 21 2 |65 |20 | a2 |3 189 64 206 | T~y
65 |Sasahara River  [Shinbashi Bridge 75 | 18 9 114 85 131 135 |16 88 6 ” 65 a0 | T~
city
66 |Vatagawa River ~|Yatagawa Bridge a9 | 6 25 17 25 19 19 25 £ 2 21 66 106 | T~
2 Funehiki Bridge Tamura City B8 | 6 53 2 2 12 3 2 2 28 2 67 07 | T~
Otakine RVer 1o fore the confluence with
2 e 6 | 21 64 60 51 60 2 2 1120 27 a0 68 275 | T~
Before the confluence with
i Bebagawa River 0N 64 66 49 18 93 36 It 2% Y 69 a7 | T~
70 |ouseRiver  [Makunouchi Bridge 39 | 206 139 237 202 | 264 20 | 183 203 210 224 0 062 | T~
— city
Before the confluence with |
n ok R 165 | 263 | 104 [ 208 | 186 | 272 | 126 10 | 154 | 199 o1 | ara | 229 | 430 | 259 | 117 | 194 201 7 200 | T~
72 |bukuma River | Akutsu Bridge 101 | ws | 177 | 146 a4 | 136 | 114 w9 | 107 | ass 116 | 228 | 78 | 105 | o7 | 150 | 25 169 2 212 | T~
[After the confluence with
73 ehimure River 2| 3 2 2 3 2 2 2 18 21 20 3 220 | T~y
74 |Gohyaku River  |Kamisekishita Eridge 181 | 134 124 1,080 ;| 1 186 | 146 18 107 7 i 321 | T~
— city
Before the confluence with
s ook Ao s8 | 102 | 86 | o1 | 120 19 a8 2 3% 30 2 59 01| 3 | 55 | 67 | 36 18 5 | T~
76 |Abukuma River  |Takada Bridge 570 | 305 | 220 |1070 387 | 305 | 250 s0 | 264 | 690 a0 | 355 | 3es [1as0| 99 | 332 [ 230 337 % 33 | T~
77 |Kuchibuto River - |Kuchibutogawa Bridge | Ninonmtsu City 590 | 470 490 365 263 | 363 a3 | 158 209 236 199 i 064 | T~y
78 |Utsushi River  [Osegawa Bridge 300 | 18 | 179 | 134 132 | 149 | 206 wo| e |12 268 | 164 | 228 | 207 | 142 | 156 | 102 105 13 109 | T~
79 |Mizuhara River | Getouchi Bridge 169 | 141 171 268 165 187 106 204 246 167 187 79 189 | T~y
80 |Megami River  [Tsurumaki Bridge 23 | a7 600 169 200 238 2 | 204 307 360 250 80 07 | T~
81 |Abukuma River |Horai Bridge 198 | 341 | 219 | 600 | 310 185 220 218 166 216 256 | 176 | 305 | 442 | 73 | 221 | 146 365 81 205 | T~y
82 [NigoriRiver | 2efore the confluence with 1,290 | 1,050 720 370 209 22 228 810 208 v 720 82 073 A/\/\.
Omori River
83 |Arakawa River  |Hinokura Bridge 2 | 15 16 b 2 18 2 16 15 19 13 83 231 | T~y
84 [Sukawa River  |Sukawa Bridge Fukushima City 3 | 3 31 % 60 W a0 “ 14 2 2 8 13| S~
85 |Makawa Rver o ence with 9 |85 [ 10| 7|7 % 66 67 67 61 62 [ 51 |67 | 38|87 | 9|30 7 85 319 | T~y
| Abukuma River
86 | Matsukawa River |/ FVET 257 | 167 | 305 [1500| 71 | 3060 | 98 2 267 13 850 [ 34 | 720 | 250 | 183 | 16 |1.120 39 86 223 | T~y
87 |Hattanda River  |Hattanda Bridge 510 | 700 910 420 140|490 a8 | 510 560 483 580 87 084 | T~
88 Totsuna Bridge 1,050| 880 240 9 381 450 1760 | 229 206 125 158 88 186 NV\
UM RNET ot ore th confluence with
89 bk River 12 | 52 | 68 | o0 | s8 k] 500 a4 k] a4 64 | 35 | 88 |17 | 35 [ 21 | 20 39 89 | T~y
90 |Abukuma River ~ [Taisho Bridge Date City 135 | 78 | 132 | 100 95 | 287 | 110 7 85 7 276 39 148 | 148 | 55 | 380 | 49 2% %0 251 | T~y
o1 I Tatenokoshi Bridge Kawamata Town 201 | 165 168 213 125 | 130 12 | 200 129 143 137 91 064 | T~
River
92 lJizogawara Bridge 207 | 211 177 207 196 200 237 175 304 59 81 92 104 | T~y
93 [oguniRiver | Before the confluence with | o 890 | 580 | 520 | 610 | 560 730 50 720 570 620 630 490 650 |3,270| 680 | 251 | 285 68 % 13 | T~
irose River
- Before the confluence with
04 |Hirose River | e S0 560 | 530 | 530 | 710 1140 246 | 254 34| 153 | 1s2 590 | 304 | 272 | 186 | 258 | 193 | 158 210 % 207 | T~y
95 |Kurokawa River  [Tochigisakai Shirakawa City 138 | 100 52 7 1 82 %2 217 522 6 s 9% o [ AN
% Matsuoka Bridge Tanagura Town 0| 1 12 2 0 14 0 16 0 0 19 % 113 | T~y
Jigawa River
o7 Takachinara Bridge Yamatsuri Town u| o 13 1 o 0 1 0 10 ) 0 o7 106 | S~y
*1: Blank cell are locations where samples were not collected. The result “Not detectable” is indicated as 0.” Als|c Average
*2: Avithmetic Average; calculated by assuming ND=0; Color codes show categories (see the righ).
*3: Results of the analysis of trends at respective locations using the method explained on 4.3(1)2) S Decreasing  — Increasing  ~& Unchanged  AAAVarying
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(iii) Aizu

In Aizu, Fukushima Prefecture, surveys were conducted 19 to 41 times from September 2011 to February

2016 for river sediment samples collected at 26 locations.

Regarding concentration levels of detected values, one location was categorized into Category C, seven

locations into Category D, and 18 locations into Category E (see Table 4.3-9 and Table 4.3-10).

Concentration levels were generally decreasing at 21 locations, were unchanged at one location and

fluctuating at four locations.

Table 4.3-9 Categorization of detected values at respective locations

(Aizu, Fukushima Prefecture: river sediments)

Catedor Percentile Number of Locations
gory (percentile in all detected values) locations

A Upper 5 percentile 0 (None)

B Upper 5 to 10 percentile 0 (None)

C Upper 10 to 25 percentile 1 No.106

D Upper 25 to 50 percentile 7 No0.101. No0.102. No.105. N0.107. No.116. No.120, No.121

£ Upper 50 to 100 percentile(lower 18 No0.98. N0.99, N0.100, N0.103. No0.104. No.108. No.109. No.110, No.111,

50%) No.112, No.113, No.114, No.115, No.117, No.118, No0.119, No.122, No.123
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(*) Scales of the vertical axes differ in the left and right figures.

Figure 4.3-6 Changes in concentration levels over the years at respective locations

(Aizu, Fukushima Prefecture: river sediments)
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Table 4.3-10 Detection of radioactive cesium at respective locations

(Aizu, Fukushima Prefecture: river sediments)

Location River sediments/Radioactive Cesium (Cs-134+Cs-137)/Concentration(Ba/kg)(*1)
FY2011 FY2012 FY2013
No.| Water area Location
s [ o J[w]ulw[1[2]s[a]s[e][7[s]s 10 ulf 1 2] s 45 7 s [ o Jw[uJwe]1]2]s
98 Tajima Bridge Minamiaizu 0 0 0 0 13 P 0 oo 0 0 0
River Lo
g
9 Okawa Bridge 27 13 0 0 % of o of o 0] o0 0 0 0
100 Takimi Bridge 200 320 256 228 290 120 | 211 123 124 11 184 | 98 112 124 100 | 120
101 [Yukawa River Bridge  |C1Y 8,700 3,000 500 175 640 390 | 350 410 | 236 108 1410( 105 84 87 106 | 117
102 Before the confluence 2,300 240 550 420 132 0] o 440 | 153 114 | 199 132 10 89
with Agano River
103 MVAKaYE o ina Bridge 126 175 126 530 203 133 | 99 122 | 55 170 69 | 62 82 8 56 | 53
River ge Town
104 |Agano River  [Miyako Bridge 380 134 142 0 17 | 42 ofo 1 oo 0 0 ofo
105 Nippashi River [Minami-ohashi Bridge |Kitakata City 167 158 130 1300 1,240 101 | 270 173 | 132 | 263 | 350 | 530 | 590 | 480 88 | 92 | 108 [ 105 | 103 | 87 | 70 a1 | 109 85
Kyo-yukawa
10610 Awanomiya Bridge  [Yugawa Village 13,000 25,000 2,260) 930 2,010 470 | 1,080 207 72 |259% 279 | 410 103 3 88 | 139
107 E";‘;’"'yakawa Josuke Bridge Aizubange Town 610 520 216 181 257 | 202 450 | 265 181 | 219 161 131 236 | 142
108 Ohashi 670 199 67 250 157 | 112 108 86 | 121 118 | 152 7 1 25 | 26
[—{Tatsuki River
100 Shimokawara Bridge 340 169 320 610 260 66 | 87 370 67 | 730 80 | 40 39 28 121 87
itakata City
110 Nigorigawa Bridge 69 36 30 57 7| 28 2% 16 | 51 ulo a 10 o |4
River
g
11 Yamazaki Bridge 180 139 350 82 % | 82 61 40 | 350 a4 0 0 0
112 Aoyagi Bridge Minamiaizu 0 0 0 0 0 ol o ol o 0 oo 0 0 0
River Town
g
13 Kurosawa Bridge | Tadami Town [} 0 10 a 0 of o 0 0 of o 0 0 0
14 Nishitani Bridge  [Kaneyama Town 0 0 0 ofo 0 of o of o 0 0 ofo
[—{Tadami River
15 Fuji Bridge Aizubange Town 1 0 o | s 13 0| = 12 | 226 281 12| 3 1 0 0
116|Agano River  [shingo Dam Kitakata City 120 1220 540 260 | 270 183 340 | 309 137 163 251
117 |Sukawa River [Sukawano 161 52 218 61 123 | 160 58 | 30 | 213| 86 18 83| 76| 44| 73| 70| 78|63 2
118|Nagase River [Kogane Bridge 2% 52 0 52 360 [ 71 | 50 78 |34 42| 47| 55 220 a0 |35 |87 |23|a2|1]s 2| 2| e
Takanashi ;
o] M Shinbashi Bridge | Inawashiro Town 100 | 26 208 89 24 267 | 122 23 2
120|Koguro River - [Umeno Bridge 270 | 300 410 2330 w0 |73 a2 | o 183 184 324
121 ::i:'r““ma Sekido District 700 | 90 200 67 520 | 360 480 | 74 272 115 223
122 Funatsu River ~[Funatsu Bridge Koriyama City 32 | 10 0 31 |2 w0 | 3 36 3 0| 2
123 TROMR ey, front Alzuwakamatsu o |67 0 47 13 27 16 | 28 12 0 o | n
River city
Total number | | Detection |
of samples times
*1: Blank cells are locations where samples were not collected. The result “Not detectable” i indicated as “0.”
Location River sediments/Radioactive Cesium (Cs-134+Cs-137)/Concentration(Bka) (*1) Aversgeof Coetficient
FY2014 FY2015 FY2015 No. of Trends(*3)
No.|  Water area Location Municipality Changes 2 Variation
4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
y
% Tajima Bridge Minamiaizu Town o] o 0 0 0 o] o 0 0 oo % 397
| Agano River ~
9 Okawa Bridge o] o 0 0 0 o] o 0 0 oo 9 25 |~
100 Talimi Bridge 9 | 126 69 312 @ | 77 70 39 6 | 39 100 000 [~
101 |Yukawa River  |Shinyukawa Bridge |1 131 | 150 80 82 720 7| e 78 I 6 | 68 72 101 a5 [~
Before the confluence
102 ith Agin River 100 | 114 2 o7 108 | 122 89 134 7 | @ 89 102 180 |~
103 |Miyakawa River [Saikuna Bridge 6 | 72 a 36 67 10|15 15 23 7 | & 103 11
ge Town —~
104 |Agano River  |Miyako Bridge ulo 0 0 0 o | 10 0 0 0| o 104 am |~
105 |Nippashi River [ Minami-ohashi Bridge | Kitakata City 7|4 | o2 |20 | 0|10 7770 | 19| e | 2| a]|2 31 | 15 | 119 61 105 1 |~
Kyu-yukawa
106 | Awanomiya Bridge | Yugawa Village 20 | 570 580 690 810 | 51 179 386 177 | 760 394 106 200 [~
Kyu-miyakawa A
107 || Josuke Bridge Aizubange Town 134 | 64 68 172 63 | 3 119 79 o | e 64 107 on [~
108 Ohashi 2% | 20 16 2 18 | 3 2 3 2% | 14 \ 108 141
——{Tatsuki River ~
109 Shimokawara Bridge 2 | 14 1 2 7| a2 19 0 3| 2 100 137
City \
110 Nigorigawa Bridge 10 | 220 16 12 o] o 0 0 oo 110 162
m Yamazaki Bridge 5 | o 0 0 o] o 0 0 oo 11 1o [~
12 noyagi Bridge Minamiaizu Town o] o 0 0 o] o 0 0 oo 112 N SN
agawa River
13 Kurosawa Bridge Tadami Town o o 0 0 o] o 0 0 0 ) 13 a9 |~
14 Nishitani Bridge Kaneyama Town o] o 0 0 19 o] o 0 0 oo 114 5.00
F—{Tadami River AN
115 Fuji Bridge Aizubange Town 1|2 9 56 5 | 20 208 13 o o 15 16 | AAN
116 |Agano River  [Shingo Dam Kitekata City 308 | 36 296 2 208 | 206 % 87 14 | 141 142 116 09 |~
117 |Sukawa River Sukawano 55 9 78 27 34 46 50 24 26 18 12 87 27 17 32 18 14 17 0.81 \
118 |Nagase River  [Kogane Bridge 36 | 61 | 125| a7 | 26 | o4 | 65 55 | 22 | 14|26 |20 | 18| 20 20 118 1 |~
119 | Takahashi River [Shinbashi Bridge Inawashiro Town 7 | 5o a 67 25 | 59 n 49 3 | 28 119 0 |~
120 |Koguro River  [Umeno Bridge 284 | 149 133 188 337 | 58 245 103 130 175 120 155 [~
121 |Hishinuma River [Sekido District 28 | 56 211 122 81 | 130 238 119 8 | 87 121 1 |~
122 |Funatsu River  |Funatsu Bridge Koriyama City 10 | 104 23 52 0 0 0 0 6| 0 122 110 /\/\/\
R Aizuwakamatsu
123 |Haragawa River |Estuary, front City 92 22 19 17 27 15 17 0 o 14 123 295 \
*1: Blank cells are locations where samples were not collected. The result “Not detectable” is indicated as “0.” Ale|c|o . Average

*2: Avithmetic Average; calculated by assuming ND=0; Color codes show categories (see the right).

*3: Results of the analyss of trends at respective locations using the method explained on 4.3(1)2) ™ Decreasing ~—7 Increasing ~ ~* Unchanged A\ Varying
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4) Ibaraki Prefecture

In Ibaraki Prefecture, surveys were conducted 15 to 21 times from August 2011 to February 2016 for river
sediment samples collected at 53 locations (this analysis excludes the survey results at 39 locations where the

survey was conducted only in 2011).

Regarding concentration levels of detected values, two locations ware categorized into Category A, two
locations into Category B, 11 locations into Category C, 21 locations into Category D, and 17 locations into

Category E (see Table 4.3-11 and Table 4.3-12).

Concentration levels were generally decreasing at 46 locations, were unchanged at two locations and

fluctuating at five locations.

Table 4.3-11 Categorization of detected values at respective locations

(Ibaraki Prefecture: river sediments)

Catedor Percentile Number of Locations
gory (percentile in all detected values) locations
A Upper 5 percentile 2 No.34, No.36
B Upper 5 to 10 percentile 2 No.28. No.38
c Upper 10 to 25 percentile 1 No.13. No.26. No.31, No.32, No.37. No.39. No.40. No.41. No.42, No.49.
No.50
. No.1, No.2, No.7. No.14, No.17, No.18, N0.19. No.20, No.21, No.22, No.23,
D Upper 25 to 50 percentie 2L IN0.24. No.25. No.27. N0.29, No.30, No.33. No.46. No.48. No.51. No.52
£ Upper 50 to 100 percentile(lower 17 No.3. No.4, No.5, No.6. No.8, No.9. No.10, No.11. Nol2, No.15, No.16.
50%) No.35. No.43, No.44, No.45, No.47, No.53
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Figure 4.3-7 Changes in concentration levels over the years at respective locations

(*) Scales of the vertical axes differ in the left and right figures.

(Ibaraki Prefecture: river sediments)
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Table 4.3-12 Detection of radioactive cesium at respective locations

(Ibaraki Prefecture: river sediments) (No.1)

Location River sediments/Radioactive Cesium (Cs-134++ Cs-137)/Concentration(Baykg)(*1)
FY2011 FY2012 FY2013
No. Water area Location Municipality
8 [ o [w[uJe]1[2]3]4]s 3 7[s] e uJe][1]2]s 5 s[oJw[ulre[1]:2
1 Yamagoya Bridge 2,000 760 166 121 153 105 o7 81 52 a9
— Satone River
2 Murayama Bridge 710 450 125 540 176 460 126 116 187 128
— City
3 Kurabeishi 250 144 102 a2 88 66 36 4 o1 %
— Hanazono River
4 | Tagagawa River System Isonare Bridge 300 103 53 76 68 50 50 38 a7 89
5 Sakae Bridge Takahagi City 3,100 310 101 50 87 14 2 2 30 s
1 Okita River
6 ek Bridge Kitaibaraki City 2200 750 100 103 310 186 101 68 % 83
7 Hananuki River |Shinhananuki Bridge | Takahagi City 650 400 248 82 82 102 135 115 140 101
8 Yamagata Hitachiomiya City 100 157 62 0 10 m 60 9 a5 20
— Kujigawa River System |Kujigawa River
9 Sakaki Bridge C:E‘gz' City/Tokai 200 a4 1 0 o o1 156 135 55 11 %2 0
10 Noguchi Hitachiomiya 169 52 13 163 88 13 1 15 18 12
ci Town
n Nekegawa |NVekegawa Rivr|imalri Mito City 5500 13 16 128 116 216 101 131 15 249
12 River Area Katsuta Bridge ?:’::‘“ CitylHitachinaka 4,400 60 86 34 330 | 176 | 114 760 340 1,110 600 13 670
13 Nakamaru River | Yanagisawa Bridge Hitachinaka City 4,400 1,810 690 1,200 510 890 1,110 880 700 560
[— Nakagawa o
14| River o uMamae | Nagaoka Bridge 460 158 109 510 %0 226 193
— system |River
1 Hinuma River [ Takahashi Ibaraki Town 84 270 57 10 30 16 18
Hinumagawa [ -
16 River Area Kansei River Kansei Bridge 167 92 139 159 82 79 86
17 DaiyaRiver  [Oya Bridge Hokota City 320 630 143 810 310 204 68
18 Hinuma River [ Hinuma Bridge Mito City/Oarai Town 630 570 1,260 36 330 560 100 430 400 440
10 Hokota River [ Asahi Bridge 300 300 270 420 370 380 370 182 68 s
20 [Tomoe River ~ |Shintomoegawa Bridge  [Hokota City 280 690 220 370 540 159 410 600 314 87
2 Taiyo River  [Tazuka Bridge 720 108 330 150 12 320 320 136 108
2 citaura River |Tkeda River  [Uchiuku-ohashi Bridge 460 152 630 380 230 17 260 201 254
2 A | amada River |Nioroshi Bridge 600 390 174 35 19 304 143 137 217
— gata City
2 Kurakawa River [Kurakawa Bridge 1,020) 239 187 290 183 9% 100 105 22
2 Gantsu River  [JA Yokohashi Bridge 320 260 223 264 166 a1 105 164 151
2% Nagare River  |Suhoi Bridge Kashima City 1,260) 830 490 590 a70 530 310 236 156
27 Sonobe River  [Sonobeshin Bridge 280 260 1,370] 290 910 430 570 223 281
omitama City
28 Sanno River  [Tokoro Bridge 1920 1,950) 1,550 900 1510) 1470) 860 820 730 1,800)
2 Koise River | Heiwa Bridge Ishioka City 104 830 680 7m0 210 153 135 116 101
30 Kajinashi River |Kamishuku Bridge Namegata City 270 42 197 172 226 154 163 97 120
31 Hishiki River [ Hishii Bridge 1320 1070) 860 660 610 630 600 530 540 05
— City
2 Ichinose River ~|Kawanaka Bridge 1870 1540) 950 530 920 730 840 650 880 530
) Sakai River ?:‘;5‘ Bridge/National Route 2,300 760 780 680 12 160 160 224 206 178
— Coumia Tsuchiura City
u Iver ATea | Shinkawa River |Shinten Bridge 5,500 4,400] 900 4,000 2,210] 2,340] 4,100 4,200 3,900 2,170]
[ Tsuchiura
35 Sekura River  [Eiri Bridge o reouba Ci 58 136 62 270 213 128 7 52 3 126
— Tonegawa
36 River Bizen River Bizengawa Bridge 2,600 228 4,800 4,500 2,800 2,150 1,770 1,860 1,360 1,540
1 system Tsuchiura City
Hanamuro River [Shinwa Bridge 1,390) 820 1,280 1,000) 29 570 810 79 79 1,200
38 Seimei River [ Katsuhashi Bridge Ami Town 1420) 5,800) 2130 1,790) 4,100 3,500 1,290 1.170) 940 870
39 Onogawa River |Okuhara-ohashi Bridge z":;gmk' CitylUshiku 260 220 620 570 980 990 960 910 420 620
2 Shintone River |Shintone Bridge Inashiki City 220 330 270 400 440 £ 350 420 a1
a Hitachitonega  Yorokoshi River | Horinouchi Bridge 290 310 290 196 22 210 530 17 230
— wa Ko City
2 River Area. |Mackawa River |Ayame Bridge 510 580 470 500 580 630 430 200 400
43 Kawashima Bridge (Chikusei City 0 0 2 0 0 14 18 0 0 16
— inugawa. |Knugava River
44 g  Takishita Bridge Moriya City 130 202 100 | 40 | 119 11 196 380 289 187 83 113 133
River Area
5 Tagawa River |Tagawa Bridge 1,080) 201 10 146 2 54 3 e 36 52
— hikusei City
4 Kuroko Bridge 620 142 213 269 158 262 226 300 186 215
— Kokai River
a7 Fumimaki Bridge Toride City 500 310 68 3s0 12 15 % 7 15 120
Kokaigawa
a8 R e | vatagawa River | Maruyama ridge 660 1,800 840 1,660 1,610) 620 420
49 Nishiyata River [Sakaimatsu Bridge Tsukuba City 500 1,000 750 1,160 630 420 204
50 Inari River  [Oguki Bridge 1,900 1,190 1610 1470 1,560) 1,250) 1770 2,150 720 680
51 Kurihashi Bridge Koga City 1,440 159 52 48 42 18 | 123 39 22 109 55 23 26
Tonegawa
52 Rive ren. | Tonegawa River|Fukawa Tone Town 820 330 320 95 122 200 1 202 62
53 sawara Inashiki City 1220 330 105 | 202 |81 30 [ 140 133 256 17 101 115 88
Total number of Detection
sanples 98| times | 04

*1: Blank cells are locations where samples were not collected. The result “Not detectable” is indicated as
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Table 4.3-12 Detection of radioactive cesium at respective locations

(Ibaraki Prefecture: river sediments) (No.2)

Location River sediments/Radioactive Cesium (Cs-134+ Cs-137)/Concentration(Baykg)(*1) Avrage of Costficient
' FY2014 FY2015 FY2015 No. of Trends(*3)
No. Water area Location Municipality
4] s s ofJw[ulre[1]2]3]a]s]s s o[wlulr]1]> vk2) veration
1 Yamagoya Bridge 55 m 66 2 160 36 67 83 87 1 200 | T~
| Satone River
2 Murayama Bridge 137 81 234 137 % 88 87 2 2 087 | T~
= ciy
3 Kurabeishi 56 8 60 21 4 52 a 3 00 | Y~
Hanazono River
4 | Tagagawa River System Isonare Bridge 54 57 112 155 20 12 41 4 0.87 \
5 Sakee Bridge [Takahagi City 12 0 %2 n 67 0 0 19 5 322 | T~
— Okita River
6 Sakai Bridge Kitaibaraki City 50 50 2 61 81 3 49 52 6 |~
7 Henanuki River[Shinhananud Bridge [Takahagi City 141 108 182 151 101 8 88 3 7 087 | T~
Yamagata Hitachiomiya City 16 % 12 15 20 15 18 18 8 208 | T~
| Kujigawa River System  |Kujigawa River i Ciy o
Sakeki Bridge Vilage 40 18 14 14 2 15 63 2 9 120 |~
Hitachiomiya
10 Noguchi - Toun 15 n 12 0 0 13 14 u 0 [ s | T~
1 Nakagawa |Vékegawa River|shimolauni Mito City s 369 62 12 33 N o1 12 FER T
River Area Mio City/Hitachinaka
12 Katsuta Bridge Ciy 258 274 170 202 116 Y 1 12 2 | a0 |~
13 Nakamaru River [ Yanagisawa Bridge Hitachinaka City 730 810 700 680 540 580 660 308 1| om | T~
(| Nakagawa -
Hinumamae
14 S&;:g“ e Nagaoka Bridge 312 188 61 126 88 7 62 51 u | oos | T~
1 Hinuma River [ Takahashi Ibaraki Town 480 ES 16 13 17 13 0 12 s | s [AAN
Hinumagawa
16 v Ao Kansei River | Kansei Bridge 51 2 13 N 2 118 3 2 1 [ os | T~
7 Daiya River  [Oya Bridge Holcota City 400 200 137 7 % 156 160 202 7| oo | T~
18 Hinuma River [ Hinuma Bridge Mito City/Oarai Town 550 39 364 442 208 179 169 56 1 [ o | T~
10 Hokota River [ Asahi Bridge 163 182 352 13 147 118 13 80 19 [ ose | T~
20 Tomoe River |Shintomoegawa Bridge |Hokota City 156 % 318 u2 57 &7 7 106 0 | o |~
2 Taiyo River | Tazuka Bridge 174 03 154 141 60 140 166 13 a | oo | T~
2 ctaura River | Takeda River —[Uchijuku-ohashi Bridge 1% 228 238 220 116 143 124 130 2 | oss | T~
23 Vamada River |Nioroshi Eridge %2 165 135 14 7 186 8 144 2z | om | T~
— iegata City
2 Kurakawa River [Kurakawa Bridge 310 58 17 121 131 202 141 107 a | os | T~
25 Gantsu River  |JA Yokohashi Bridge 185 7 110 122 9 9 122 8 5 | oa | T~
2% Nagare River  [Suhoi Eridge Kashima City 182 219 188 144 225 28 157 158 % | om0 |~
21 Sonobe River |Sonobeshin Bridge 800 un o7 162 132 146 %0 o7 7 | w0 | T~
— Omitama City
2 Sanno River | Tokoro Bridge £ 680 368 500 a1 580 600 497 2 | os | T~
20 Koise River [ Heiwa Bridge Ishioka City 263 3 31 70 27 2 262 108 2 [ 1 |~
3 Kjinashi River  [Kamishuku Bridge Namegata City 57 8 55 o8 %0 % 9 6 0 | oss | T~
3 Hishiki River [ Hishiki Bridge 610 364 301 324 214 305 215 252 3| es | T~
Bl city
2 Ichinose River [Kawanaka Bridge 284 830 460 382 400 367 416 495 2 | 0s | T~
3 Sakai River | o2k BridgefNational Routel o 37 s 80 35 281 8 147 3| s | T~
35
— asumiga Tsuchiura City
3 Iver A% | shinkawa River |Shinten Bridge 1,640 1,640] 1,480 1,410] 1,270 1,840) 1,220 1,350] 3 056 | ™~
| Tsuchiura
3 Sakura River ~ |Eiri Bridge it Ciy 3 70 2 37 2 2 7 53 s | o | T~
— Tonegawa
36| River Bizen River |Bizengawa Bridge 1,490 1,110) 350 720 1,760 830 1,830 2,160) 36 0.65 AA/\
—1 System [ Tsuchiura City
Hanamuro River [Shinwa Bridge 830 930 432 306 256 a1 107 059 | S~
3 Seimei River | Katsuhashi Bridge Ami Town 610 970 920 790 610 980 660 088 | S~
39 [ Onogawa River |Okuhara-ohashi Bridge gﬁ;g‘”ak' City/Ushiku 610 50 132 520 371 476 43 043 |~
40 Shintone River |Shintone Bridge Inashiki City 11 249 199 194 300 299 255 0.36 A
a Hitachitonega | orokoshi River [Horinouchi Bridge N 36 2 329 262 219 190 0.58 M/\
— wa city
a2 River Area Maekawa River | Ayame Bridge 16 430 409 473 251 202 185 0.45 \
43 Kawashima Bridge Chikusei City 17 20 0 0 0 0 0 155 /\/\A
— Kinugavwa_[/Gnu0awa River
44 River Area | Takishita Bridge Moriya City 213 75 56 90 74 103 18 0.73 /\/\A
5 Tagawa River  [Tagawa Bridge 65 16 17 16 2 0 2 200 | T~
— hikusel City
46 Kuroko Bridge 131 13 23 76 128 150 132 0.72 \
1 Kokai River
a7 Fumimaki Bridge | Toride City 150 57 53 50 79 60 34 1.00 \
Kokaigawa
48 River Area Yatagawa River |Maruyama Bridge 212 660 171 177 200 158 103 0.95 \
49 Nishiyata River |Sakaimatsu Bridge [ Tsukuba City 37 208 450 30 206 237 215 0.82 \
50 Inari River Oguki Bridge 640 710 610 460 370 486 368 0.58 \
51 Kurinashi Bridge Koga City 149 2 20 2 50 72 3 202 |
Tonegawa
52 River Avea | TONE02Wa River|Fukawa [ Tone Town 57 100 236 65 123 134 14 102 | T~y
53 Sawara Inashiki City 11 14 90 15 14 26 13 1.63 \
*1: Blank cels are locations where samples were not collected. The result “Not detectable” i indicated as “0." Als|c
*2: Avithmetic Average; calculated by assuming ND=0; Color codes show categories (see the right).
*3: Results of the analysis of trends a respective locations using the method explained on 4.3(1)2) S Decremsing —7 Increasing  ~— Unchanged  A/NAVarying
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5) Tochigi Prefecture

In Tochigi Prefecture, surveys were conducted 15 to 30 times from October 2011 to February 2016 at 56
locations (rivers) in public water areas (this analysis excludes the survey results at 49 locations where the survey
was conducted only in 2011).

Regarding concentration levels of detected values, one location was categorized into Category C, five
locations were categorized into Category D and 50 locations were categorized into Category E (see Table 4.3-
13 and Table 4.3-14).

Concentration levels were generally decreasing at 39 locations, were unchanged at one location and
fluctuating at 16 locations.

Table 4.3-13 Categorization of detected values at respective locations
(Tochigi Prefecture: river sediments)

Category . P ercentil Numb_e rof Locations
(percentile in all detected values) locations
A Upper 5 percentile 0 (None)
B Upper 5 to 10 percentile 0 (None)
C Upper 10 to 25 percentile 1 No.39
D Upper 25 to 50 percentile 5 No8. No0.32, No.35, No.51, No.55

No.1, No.2, No.3. No.4, No.5, No.6, No.7, No.9, No.10, No.11, No.12,
No.13. No.14, No.15. No.16. No.17. No.18, No.19. No.20. No.21, No.22,
50 No.23. No.24, No.25, No.26. No.27, No.28, No.29, No0.30. No.31. No.33.
No0.34. No.36. N0.37. No0.38. N0.40, No.41, No0.42, No.43. No.44, No.45.
No0.46, No.47. No.48. N0.49, No0.50. No.52, No.53. No.54, No.56

Upper 50 to 100 percentile(lower
50%)

2,500

~
3
5]
8

1,500

1,000

Radioactive Cesium (Cs-134+Cs-137)(Ba/kg)

500

Changes in concentration levels in river sediments by location (locations in Category

Changes in concentration levels in river sediments by location (locations in Category E in
C or D in Tochigi Prefecture)

Tochigi Prefecture)

400
No.33 ——No.34 —No. 36

N N

——No. 55 10 =

1,000
\ —No.1 —No.2 ——No.3
——No. 8 900 —No.4  ——No.5 ——No.6
\ No. 7 No.9 No. 10
g 80 | —No.11 —No.12 —No.13
No. 32 3 l \ \ /\ I\ No.14 — No.15 — No.16
= 700
5 \ —No.17 —No.18 —No. 19
K] —N0.20 —No.21 —No.22
No. 35 3 60

S —No0.23 —No.24 —No.25
8 500 ——No.26 ——No.27 —No.28

£
—No. 39 2 No.29 ——No.30 —No.31

S
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S

5

S
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300 ——No.37 ——No.38 ——No. 40
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(*) Scales of the vertical axes differ in the left and right figures.
Figure 4.3-8 Changes in concentration levels over the years at respective locations

(Tochigi Prefecture: river sediments)
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Table 4.3-14 Detection of radioactive cesium at respective locations
(Tochigi Prefecture: river sediments) (No.1)

Location River sediments/Radioactive Cesium (Cs-134-+ Cs-137)/Concentration(By/kg)(*1)
F2011 FY2012 FY2013
Water area Location Municipality
s [oJw[uJre[st]2]a]a]s 5 7 8 o [wlufne[1]2]3[4]s 3 78 o]w

kuyobashishita % 9% 2 | e 19 15 13 12
Nakagawa River city

Komei Bridge 250 o7 139 i 43 6 51 o7
Takaomata River | Takaomata Bridge 650 1,290) 89 162 21 197 133 7

Town
Yukawa River | Yukawa Bridge 240 204 9 13 54 sl % &)
Nakagawa River |Kamikuroiso ﬁ““s"“’““ 101 116 61 | 87 1 | 72 | 100 59 16 o1 49 28| 73| a2
Vosasa River  |Yosasa Bridge 1160 610 7 120 91 7 7 105
Town
Kurokawa River ~|Shinden Bridge 64 500 175 105 194 128 104 0
Yosasa River  |Kawada Bridge 610 162 102 | 102 189 | 239 [ 139 209 130 03| 109 foma| 77| er
Nakagawa River  |Kurobane 57 83 | 3 54 | 34 | 102 53 58 59 61 |42 |3
Matsuba River | Tributary Otawara City 780 100 7 | a0 14| 15 | 62 82 60 68 36 |0 |10 4
sebigawa River ~ [Udagawa Bridge 2 660 u 210 23 183 154 3%
Momura River | Momuranaka Bridge 14 196 29 200 120 105 137 87
Nakagawa River System
Yunohara 83 100 8 |8 58 3 2| s
City
Sekiva Bridge 126 101 7 81 82 193 m 64

Hokigawa River

Iwai Bridge 1 50 o 70 6 % 55 5
Otawara City
Hokigawa Bridge 165 89 20 | 2 54 | u | s 52 53 17 21 a4 |18 | 10
Nakagawa River  [Shinnaka Bridge a0 14 51| 31 30 | 107 | 38 56 16 33 19 u|s| o
gawa Town
Mumogawa River [Kosei Bridge 2 2 2wl u | @ Y a| 2 |w|m|s
Saiachi Bridge Shioya Town 198 0 300 1020 102 168 191 176
|Arakawa River
Renio Eridge Sakura City o a 2 “ 15 a 6 o
Tanaka Bridge Vaita City 1,40 120 7 17 12 13 o 195
Uchikawa River
| Asani Bridge Salara City 18 7 & 14 101 [ @ 100
[Avakawa River | Mukada Bridge s Karasuyama %0 0 n ‘ 2| 2 |& s B | 27 |w|ss|ss
EgawaRiver  [Tributary A 162 130 E) ‘ || s |se [ 6 s | 18 e ||
Kawaji Daiichi Power
Kinugawa River |20 O 19 20 Ed 75 19 r'3 Ed 33
[ Yunishi River | Maesawa Bridge 25 10 0 0 13 0
OjiaRiver  [Tributary 7 2 % |18 1 15 14 20
Kinugawa River ~ [Kosagoe 55 ] a0 | 780 6% 3 50
Itaana River Tributary Nikko City 4,900 290 120 146 13| o1 | 91| 86 75 | 81 | 04| 86 [ 43
| Yukawa River | Tributary 118 63 60 114 72 0 0
DaiyaRiver  [Shinkyo Bridge a 123 5 a7 s 3 s 2
Shidobuchi River [Sujichigai Bridge 260 200 270 25 203 226 212 182
DaiyaRiver  [Kaishin Bridge (Hariga) 13 s s u |6 |15 | 0|8 13 1 ‘ 50| |u
Kinugawa River  [Sanuki Shioya Town 2 1 n 29 |91 | 12|78 a2 a0 ‘ 134 | 154 | 310 17
Kinugawa River System [
oy 91t inugawa Bridge 1520 2290 126 o as 360 56 0
Usunomiya City
gty x o 1 u w| | u o
Kinugawa River ige(Hoshakuj Temple)
Daidoizumi Bridge Mooka City 0 2 2% Y 2 51 o 10
EgawaRiver  [Tributary Shimotsuke City 175 550 137 ‘ 214 | 56 62 58 49 88 2 30 34 | 17 | 480
Nikko City Hall, front 510 800 450 1,780] 500 450 310 120
 Akbori River city
Tonegawa Kiwadajima 17 125 104 93 40 380 187 78
River
System Tagawa River  |Ozobashi Bridge 62 57 28 [ 69 | 104 28 101 142 150 6 2 18] 13| 3
Utsunomiya City
Kamagawa River [Tsukushi Brdge 192 o % 7 68 123 13 2
Meij Bridge ?’;@'ﬂ”m‘”" 10 10 122 101 18 2 2 3
Tagawa River
anabashi Bridge oyama city 30 23 & 128 7 6 6 @
Kaijima Bridge Kanuma City 109 93 1 46 30 0 19 0
Kurokawa River
Onari Bridge Mibu Town 56 38 75 32 15 0 13 0
OushiRiver | Akaishi Bridge 10 1 15 0 u n o 0
Omoi River City
Are
® |koyabu River  |Koyabu Bridge 940 860 s 65 56 65 6 3
Tamotsu Bridge Tochigi City £ o 12 7 10 0 0 119
Omoi River
Otome-ohashi Bridge oyama City 186 r 154 ‘ w6 2 |1 s 0 | 1B |15 E
Watarase
River Area U2 RVET | River | Bridge I Tochigi City 9 0 8 ‘ 1|80 [ 8 |34 52 56 102 530|460 44 [ 186
Wetarasegawa River ntake |y i 6 u % |2| 3: |s|s a 2 | 1 || 2
|weir at Sori Power Station
ik Bridge 2% i au 8 3 % E 2
Watarase |\, . iga City
River Area |Valara5e RIEr | Najcbshi Bridge n 300 a7 2 12 E 0 0
Watarase-ohashi Bridge: Tatebayashi City 128 Y 260 o 310 28 2 112
Shinkai Bridge | Tochigi City 48 57 43 | 164 | 127 46 45 40 36 29 34 30 16 13
Total number 1213 Detection 1061
of samples times

=1 Blank cells are locations where samples were not collected. The result “Not detectable” is indicated as *0."
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Table 4.3-14 Detection of radioactive cesium at respective locations

(Tochigi Prefecture: river sediments) (No.2)

Location River sediments/Radioactive Cesium (Cs-134++ Cs-137)/Concentration(Bq/kg)(*1) erageof Costfickent
Fy2014 FY2015 No. Trends(+3)
Water area Location Municipality Changes 2 variation
9 | 10 7
Ikuyobashishita 1 101 | T~y
Nakagawa River city
Komei Bridge 2 099 | T~y
 Takaomata River |Takaomata Bridge 3 15 | T~y
Town
Yukawa River  |Yukawa Bridge 4 083 | T~y
Nakagawa River ~[Kamikuraiso [Nasushiobara 0 2 it 5 050 |~
vossarver  [vossa e L I PAVAYAY
Town
Kurokawa River  |Shinden Bridge 7 095 | T~y
Yosasa River |Kawada Bridge 206 123 73 8 079 | T~y
Nakagawa River |Kurobane 31 18 9 053 | T~y
Matsuba River | Tributary Otawara City 80 165 10 130 | T~y
Sabigawa River  |Udagawa Bridge 1 104 | T~y
Momura River  [Momuranaka Bridge 110 12 058 | T~y
Nakagawa River System
Yunohara 13 069 | T~y
City
Sekiba Bridge in 083 | AAN
Hokigawa River
Iwai Bridge 204 15 038
Otawara City NV
Hokigawa Bridge 2 I3 16 097 | T~y
Nakagawa River ~[shinnaka Bridge a2 16 17 087 | T~y
Kagawa Town
Mumogawa River [Kosei Bridge 20 by 18 055 | T~y
Sakachi Bridge shioya Town 19 100 | T~y
| Avakawa River
Renjo Bridge Sakura City 20 107 | T~y
[Tanaka Bridge vaita City 2 187 | T~y
Uchikawa River
| Asahi Bridge Sakura City 22 081 /\/\/\,
Avakawa River | Mukada Bridge Nasu Karasuyama 73 12 23 222 | T~y
ci
Egawa River  [Trioutary Y 255 2 2 145 | AA/N
[Kavwiaj Daiichi Power
Kinugawa River o on front 25 069 | T
[ Vunishi River | Maesawa Bridge. 2% 108 /\/\/\,
Ojika River I Tributary 21 180 /\/\/\,
Kinugawa River  |Kosagoe 28 158 /\/\/\.
Itaana River I Tributary Nikko City 75 a 29 362 | T~y
Yukawa River  [Tributary 30 131 —
Daiya River Shinkyo Bridge 31 083 | T~y
Shidobuchi River  |Sujichigai Bridge 106 32 047 | Ty
Daiya River Kaishin Bridge (Harigai) 12 18 3 095 | T~y
Kinugawa River ~ [Sanuki Shioya Town 20 2 3 159 /\/\/\,
Kinugawa River System [
qawa y
River Nishi-Kinugawa Bridge N . 9% 35 182 | T~y
Kinugawabashi sunomiya City % w7 | AV
inugawa River ~|Br00E(Hoshakui Tempke)
Daidoizumi Bridge Mooka City 37 123 /\/\/\,
Egawa River I Tributary shimotsuke City 0 18 3 15 | T~y
Nikko City Hall, front 352 39 088 | Ty
| Akabori River City
Tonegawa Kiwadajima © 089 | T~
River
System [Tagawa River  |Ozobashi Bridge 13 14 a1 1.04 —
Utsunomiya City
Kamagawa River |Tsukushi Bridge a2 066 | T~y
Kaminokawa
Meiji Bridge ronn 43 124 | Ty
Tagawa River
Yanabashi Bridge Oyama City 44 093 | T~y
Kaijima Bridge Kanuma City 5 168 | T~
Kurokawa River
Onari Bridge Mibu Town 46 164 | T~y
Omoi River |C2SM River | Akaishi Bridge . 41 134 /\/\/\,
A
® |Koyabu River  |Koyabu Bridge r 187 | T~y
ITamotsu Bridge Tochigi City 49 197 /\/\/\,
(omoi River
Otome-ohashi Bridge Oyama City 0 1 50 185
e N\
River Area|Uzuma River
rcen Uzuma River Uzuma Bridge Tochigi City 69 0 7 51 107 | AAN
[ Watarasegawa River intake
el ot Sor Power Statin|Nikko Gty 13 13 52 oss | T~
Hajika Bridge 53 09 | Ty
Watarase aga City
River Area | Vatarase RIVer |Nawanachi Bridge 54 253 | T~y
| Watarase-ohashi Bridge Tatebayashi City 80 55 116 /\/\/\,
Shinkai Bridge Tochigi City 2 [ 56 106 | T~y
*1: Blank cells are locations where samples were not collected. The resu 2 Average
*2: Arithmetic Average; calculated by assuming ND=0; Color codes show categories (see the right)
#3: Results of the analysis of trends at respective locations using the method explained on 4.3(1)2) ™= Decressing N\AVarying




6) Gunma Prefecture

In Gunma Prefecture, surveys were conducted 10 to 30 times from November 2011 to January 2016 at 48

locations (rivers) in public water areas (this analysis excludes the survey results at eight locations where the

survey was conducted only in 2011).

Regarding concentration levels of detected values, one location was categorized into Category A, nine
locations into Category D, and 38 locations into Category E (see Table 4.3-15 and Table 4.3-16).

Concentration levels were generally decreasing at 31 locations, were unchanged at one location and

fluctuating at 16 locations.

Table 4.3-15 Categorization of detected values at respective locations

(Gunma Prefecture: river sediments)
Catedor Percentile Number of Locations
gory (percentile in all detected values) locations
A Upper 5 percentile 1 No.47
B Upper 5 to 10 percentile 0 (None)
o Upper 10 to 25 percentile 0 (None)
D Upper 25 to 50 percentile 9 No.1. No.4. No.15, No.27. No0.32. N0.39. No.41. No.44, No.48
No.2, No.3. No.5, No.6. No.7. No.8, No.9, No.10. No.11, No.12, No.13,
£ Upper 50 to 100 percentile(lower 38 No.14. No.16. No.17. No.18. No.19, No.20. No.21, No.22, No.23. No.24,
50%) No0.25, No0.26. N0.28. N0.29, N0.30. No.31, No.33. No.34, No.35., No.36.
No0.37. No0.38. N0.40. No.42, No.43. No.45, No.46

Radioactive Cesium (Cs-134+Cs-137)(Bq/kg)

Changes in concentration levels in river sediments by location (locations in Category A or

2500

D in Gunma Prefecture)

Gunma Prefecture)

Changes in concentration levels in river sediments by location (Locations in Category E in

2000

1500

1000

500

)

1 3 5 7 9 11131517 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57

Months

700

—No. 1

—No. 4

—No. 15

No. 27

—No. 32

——No. 39

——No. 41

No. 44

Radioactive Cesium (Cs-134+Cs-137)(Bq/kg)

No. 47

No. 48

Months

—No.2 —No.3 —No.5
——No. 6 No.7 No. 8
No. 9 No. 10 No. 11

No. 12 No. 13 No. 14
No. 16 ——No. 17 —No. 18
——No.19 —No.20 —No. 21
——No.22 —No. 23 —No. 24
~——No.25 ——No. 26 —No. 28
No.29 ——No. 30 —No. 31
No. 33 ——No. 34 No. 35
——No.36 —No. 37 —No. 38
——No.40 ——No. 42 —No. 43

No. 45 No. 46

(*) Scales of the vertical axes differ in the left and right figures.

(Gunma Prefecture: river sediments)
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Figure 4.3-9 Changes in concentration levels over the years at respective locations




Table 4.3-16 Detection of radioactive cesium at respective locations
(Gunma Prefecture: river sediments) (No.1)

Location River sediments/Radioactive Cesium (Cs-134++ Cs-137)/Concentration(Ba/kg)(*1)
FY2011 FY2012 FY2013
No. Water area Location Municipality
8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1
1 Hirose Bridge 7 350 74 90 72 194 52 61
— ITonegawa River
2 | Tsukiyono Bridge Minakami Town 7 87 102 37 55 | 54 60 68 7 70 ‘ 46 47 | 115 | 40 60 36
3 AkayaRiver |Kosode Bridge 2 92 68 42 W 13 39 0 13 %0
4 Sakura River In Ooaza Yachi Kawaba Village 173 330 410 244 | 227 | 500 | 279 259 21 282 ‘ 260 | 263 | 222 | 126 129 147
5 Kirinoki Bridge Katashina Vilkge 38 63 38 159 31 4% 17 17 3
6 Katashina River | Tonemachitakatoya 10 15 0 10 0 15 o o 10 10 0 0 0 0 0
— City
7 Futae Bridge 20 51 39 8 | 9 | 154 | 47 7 126 9 [ 80 |05 | 74| o2 39 3
8 Tonegawa | Agatsuma River Shinto Bridge Naganohara Town 0 24 11 187 95 0 0 0 0 0
River Area
9 Shirasuna River  [Shutatsu Bridge Nakanojo Town 12 12 0 12 0 0
10 |Agatsuma River | 0Wnstream of Azuma | Higashi-Agatsuma 0 0 1 2|0 |11 10 0 0 0 of12]o 0 0
Bridge Town
1 Nakuta River  [Tonoda Bridge [Takayama Vilkge 215 7 133 81 85 8 8 3 0 38
12 Agatsuma River | Agatsuma Bridge 153 33 53 19 37 | 170 | 610 0 11 16 34 95 51 56 46 10
— city
13 Tonegawa River  [Taisho Bridge 39 3 31|49 | 15 | 56 | 60 30 50 4% sa |65 | 47| 16 15 20
Shibukawa
i Takizawa River  [shinekizawa Bridge [0V 206 97 8 50 a8 25 65 8 2 39
15 Gunma-ohashi Bridge | Maebashi City 55 410 64 0 37 53 73 140 12 43
— Tonegawa River
16 Fukushima Bridge | Tamamura Town 12 23 4 43 4 | 39 64 56 0 0
17 Nagai River Kamigonda Bridge 126 160 310 107 247 | 170 186 176 137 52
— Takasaki City
18 Karasu River | Karasugawa Bridge 7 88 52 51 45 | 39 4 20 19 19
19 Nakase Bridge | Annaka City 106 94 370 120 95 63 127 57 19 131
| Usui River
20 Hanataka Bridge [Takasaki City 38 7 i 82 w0 | 61 a7 8 12 0
21 | Tadakawa Bridge Shimonita Town 17 11 56 29 15 17 0 13 0 0
| Kabura River
2 Kaburagawa Bridge gf‘;“ak' CiylFujioka 0 69 2 38 9| 73 214 49 50 2
23 (Ogawa River Kinzan Bridge Kanra Town 87 90 36 13 13 16 63 36
Karasu ’
24 | Tonegawa Nanmoku River (Ozawa Bridge Nanmoku Village 68 10 18 0 13 21 0 1
River River Area
25| System Someya River Yakushi Bridge Shinto Village 142 73 13 133 67 53 47 67 24 35
26 Inogawa River Kamakura Bridge | Takasaki City 68 0 125 12 11 0 23 19 23 39
27 Karasu River  [Iwakura Bridge Takasakd 67 19 101 720 310 | 380 302 950 122 16
City/Tamamura Town
28 Kanna River Shinkaname Bridge Ueno Village 37 o 16 0 16 0
29 Kanna River  [Morito Bridge Kanna Town 0 0 0 0 oo 0 0
20 Kanna River [Tobukyo Bridge Fujioka City/Kamikawa 0 0 0 0 szl o 0 0
Town
31 [Kanna River Kannagawa Bridge Kamisato Town 0 0 14 0 36 | 107 36 42
32 Tonegawa River |Bando-ohashi Bridge Honjo City 22 46 93 0 252 | 17 224 237 66 53
33 AOSHIakaWa 1 shimonosoi Town 108 15 2 1 61 | 41 63 17 18 13
|River
34 Momonoki River ~ |Utsuboi Bridge Maebashi City 27 15 75 14 41 0 0 16 0 13
35 Arato River Okuhara Bridge 0 48 13 0 0 0 0 26 10
36 TonegaWa | e, \awa River  [Hozumi Bridge 4% 4 39 18 3|16 a1 286 15 29
River Area
37 Hirose River Nakajima Bridge Isesaki City 15 17 68 a1 0 35 0 83 57 45
38 Hayakawa Bridge 370 147 261 173 82 2 9%
— Hayakawa River
39 Magjima Bridge Ota City 99 183 7 70 169 67 56
2 Tonegawa River | Tone-ozeki Weir g:'yl’“a Town /Gyoda 235 203 410 30| 280 640 | 380 72 | 83 59 75 50 | 95 [ 400 172 2
41 [Koguro River Kayano Bridge Kiryu City 340 158 103 136 198 228 | 120 187 139 330 143 157 | 113 | 48 90 87
a2 [Takatsudo Midori City 86 50 60 56 84 64 65 61 3 89
Watarase River Tntake for Ak
3 ntake for Akawayosul v, city % % 82 69 66 7 | 80 7 81 78 65 o | 78| 6 53 52
water channel
44 Watarase |Tatara River Ejiri Bridge Oura Town 630 164 | 197 104 360 126 26
— River
5 Avea Kannon Bridge Kiryu City 110 104 240 128 100 235 131 110 o 107
— Kiryu River
4% Sakai Bridge sg“ Ciylhshikaga 198 155 122 23| 140 9% ‘ 118 105 104 % 135 152 £
a7 Tsuruuda River |Lake Jonuma [Tatebayashi City 1080 1560 | 141 a0 510 1560 92
48 atagawa River  [Togoda Bridge ;"':xj‘a Town/ltzkura 640 0 | a9 124 52 550 2
Total number Detection
of samples | 24| times | 161

*1: Blank cells are locations where samples were not collected. The result “Not detectable” is indicated as "0,
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Table 4.3-16 Detection of radioactive cesium at respective locations

(Gunma Prefecture: river sediments) (No.2)

Location

River sediments/Radioactive Cesium (Cs-134+ Cs-137)/Concentration(Baykg)(*1)

Average of Cosfficient
FY2014 FY2015 FY2015 | No of | Trends(+3)
No. Water area Location Municipality Changes (*2) variation
4[5 6 7 [ s 9 wlule[1]e2 5 5 7 [ s 9 wlu[e[1]2]s
1 Hirose Bridge 2 3 8 150 38 8 307 146 1 oss | AVAN
| Tonegawa River
2 I Tsukiyono Bridge [Minakami Town 3 [ss| 2|50 2 £ 51 27 15 18| 18 15 19 2 2 05t | T~
3 Aicaya River Kosode Bridge 16 17 19 2 2 1 13 13 3 o | T~y
4 Sakura River In Ooaza Yachi Kawaba Village 135| 160 |179|132| 185 141 150 | 231 |23 100 3 14 128 150 4 04 | T~y
5 Kirinoki Bridge Katashina Village 15 13 17 18 15 1 7 5 105 | T~y
6 Katashina River ~ [Tonemachitakatoya 2 0 oo 0 0 a| o [s|w0 0 0 0 6 ws | AN
L ciy
7 Futae Bridge se| 10 |ss|e| s 30 3 ss | w fwe|s| 10 18 2 7 s | AN
Le] Tonegaua [AJFSma River _|shito Brdge Naganohara Town EY 2 0 10 0 10 0 2 8 200 | T~y
9 RIVer ALEa|qpirasuna River [Shuttasu Bridge Nakanojo Town 10 0 0 o 0 0 0 19 9 s | AN
N Downstream of Azuma |Higashi-Agatsuma
2] pgatsuma Rver | T o 0 0 oo 1 0 0 0 0 oo 0 0 0 10 1 | T~y
1 Nakuta River | Tonoda Bridge Takayama Village 19 15 17 2 19 17 2 2 1 087 | T~y
12 Agatsuma River | Agatsuma Bridge 0 2% u|n 0 13 17 0 0 oo 12 0 0 12 230 | T~y
— city
13 Tonegawa River  [Taisho Bridge | 20 |w|n| s 35 53 2| u [5|us 0 12 16 13 s | AVAN
[l Shibukawa
|4 Tokizawa River _|shintakizawa Brisge | UV 23 15 2 2 2 20 18 2 1 104 | T~y
15 Gunma-ohashi Bridge | Maebashi City 9 52 50 80 6 26 0 14 2 15 12 | T~
— Tonegawa River
16 Fukushima Bridge | Tamamura Town 57 o 8 16 ¥ I 0 E 16 084 AN\
7 Nagai River Kamigonda Bridge 84 42 £ 51 55 a1 2 £ bY] oo | T~
— Takasaki City
18 Karasu River Karasugawa Bridge 2 13 1 35 2 2 1 0 18 060 | T~
19 Nakase Bridge |Annaka City 17 27 2% 2 2 r 1 13 19 12 | T~
— Usui River
20 Hanataka Bridge I Takasaki City 0 0 13 0 13 15 0 12 20 09 | T~y
2 Tadakawa Bridge Shimonita Town 7 12 o 0 o o 0 o 2 130 | T~y
| Kabura River
2 Kaburagawa Bridge ;;"5“‘ CiylFujioka 2 2 27 3 0 128 7 0 2 1w | MV
2 Ogawa River  |Kinzan Bridge Kanra Town 13 7 18 18 10 1 2 13 2 08 | T~
24 | Tonegawa | , ™" |Nanmoku River ~ [Ozawa Bridge Nanmoku Village 0 13 o 0 o 0 0 o 2 179 | T~y
River Area
— River
25| system Someya River | Yakushi Bridge Shinto Village 23 20 20 7 2 19 2 21 2 o | T~y
2 Inogawa River | Kamakura Bridge I Takasaki City 3 10 12 1 0 1 0 0 2 13 | T~
2 Karasu River Iwakura Bridge Takasaki 2 62 206 192 60 164 ) 0 68 27 112 AN\,
|7 City/Tamamura Town
2 Kanna River Shinkaname Bridge | Ueno Village 17 0 0 0 2 a7 | T~
2 Kamna River | Morito Bridge Kanna Town 13 0 0 0 2 as | AN
20 Kanna River I Tobukyo Bridge Fujioka City/Kamikawa 0 0 14 0 30 267 AN\
el [Town
31 Kanna River  [Kannagawa Bridge [ Kamisato Town 16 0 65 0 3 s [ M
2 [Tonegawa River  [Bando-ohashi Bridge | Honjo City 33 79 1 20 16 102 2 10 60 2 109 /W\
3 (A2 iy imohosol Town 2 a 15 10 20 1 0 2 3 083 | T~
K Momonoki River —[Utsuboi Bridge Maebashi City 19 16 17 15 14 0 10 0 N 12 | T~y
35 Arato River (Okuhara Bridge 10 0 10 0 0 0 0 0 35 w87 | T~
E TONEGAWa | - kawa River | Hozumi Bridge 2% 3 1 13 12 2 13 2 S 178 /W\
[ River Area
37 Hirose River [ Nakajima Bridge Isesaki City 19 2 17 18 18 2 2 15 a7 o | AVAN
38 Hayakawa Bridge 210 s 51 7 55 62 2 30 3 090 | T~s
— ayakawa River
30 Magjima Bridge ota city 150 58 o1 a 3% 107 109 100 88 3 041 |~
W Tonegawa River [ Tone-ozeki Weir E:;W”’ Town /Gyoda n| 4 | 178 | 105 116 156 6|6 |n| . 19 1 r s | T~
4 Koguro River  [Kayano Bridge Kiryu City 102 | 72 | 4| 2 61 56 57 36 76 & o7 | 57 74 70 7 a1 067 | T~
a2 Takatsudo Midori City ) 2 s 27 69 £ 16 27 2 040 | T~
! Watarase River 1 for Akawayosul
|| e e Kiryu City 3 | 3|20 || 46 4 a % | 2 |s|s| 1 2% 2 3 0z | T~
a Watarase [Tatara River Ejiri Bridge oura Town 640 610 101 64 a1 225 E3 19 % n 1.00 /\N\,
— River
45 Area [Kannon Bridge Kiryu City 164 43 25 27 74 67 29 36 a5 06 | T~y
— Kiryu River =
4 Sakai Bridge E"z" Ciylashikaga 14 12 2 % u 19 2 2 45 o | T~
a7 Tsuruuda River  |Lake Jonuma Tatebayashi City 760 2160 1360 1440 730 1510 870 1230 1,085 a7 ost | AN
a8 Vatagawa River | Togoda Bridge Yeova Townltckura a0 2 W 3 14 192 8 £ | = 3 1 | T~
*1: Blank cells are locations where samples were not collected. The resut“Not detectable” s indicated a5 *0.” Als|c|p . 55 Average
*2: Avithmetic Average; calculated by assuming ND=0; Color codes show categories (see the right)
S Deressing  —7 Inoresing ——* Unchanged  ANAVarying

*3: Results of the analysis of trends at respective locations using the method explained on 4.3(1)2)
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7) Chiba and Saitama Prefectures and Tokyo Metropolis

In Chiba and Saitama Prefectures and Tokyo Metropolis, surveys were conducted 16 to 29 times from October

2011 to January 2016 at 51 locations (rivers) in public water areas (47 locations in Chiba Prefecture, two

locations in Saitama Prefecture, and two locations in Tokyo Metropolis).

Regarding concentration levels of detected values, five locations were categorized into Category A, eight

locations into Category B, 19 locations into Category C, 14 locations into Category D, and five locations into
Category E (see Table 4.3-17 and Table 4.3-18).
Concentration levels were generally decreasing at 40 locations, were unchanged at three locations and

fluctuating at eight locations.

Table 4.3-17 Categorization of detected values at respective locations

(Chiba and Saitama Prefectures and Tokyo Metropolis: river sediments)

Catedor Percentile Number of Locations
gory (percentile in all detected values) locations
A Upper 5 percentile 5 No.8. No.10. No.19, No.26. No.28
B Upper 5 to 10 percentile 8 No.1. No.7, No.11, No.12, No.13, No.15, No.20, No.29
c Unper 10 to 25 percentile 19 No.3. No.5, No.9, No.14, No.16. No.17, No.18, No.21, No.24, No.30. No.31,
PP P N0.33, No.38. N0.39, N0.40, No.41, No.42, No.44, No.50
. No.4. No.6. N0.22, No.23, No.25, No0.27, No.32, No.36. No.43, No0.45, No.46.
D Upper 25 to 50 percentile 14 NO.47. No.49. No.51
r 1 rcentile(lower
g | Uppersoto ggof‘; centile(lowe 5 |No.2. No.34. No.35, No.37. No.48
0

Changes in concentration levels in river sediments by location (locations categorize
into Category A, B or C in Chiba,Saitama, and Tokyo )
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Changes in concentration levels in river sediments by location (locations
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(*) Scales of the vertical axes differ in the left and right figures.

Figure 4.3-10 Changes in concentration levels over the years at respective locations

(Chiba and Saitama Prefectures and Tokyo Metropolis: river sediments)
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Table 4.3-18 Detection of radioactive cesium at respective locations

(Chiba and Saitama Prefectures and Tokyo Metropolis: river sediments) (No.1)

Location River seciments/Radioactive Cesium (Cs-134-+ Cs-137)/Concentration(Bako)(*1)
a0z Fraos
Prefecture Water area Location
1 5 o [w [ 1 s [ 78] [w 12 s
Fuamasohashi Bidge 1,200 5% 1750 1810
Shogen River
shinbei idge s s 5 s
ntake at Masshinden Water
puriication Plant a0 “0 o @
Tonegawa River
e Negato River Nagato Bridge 500 0 204 Py @
Fujimi ridge 550 450 s10 an an
Ryudsi River [Ryumatsuno Bridge 17 290 350 2% m 5
Nekona River Shinkawa Floodgate a0 60 1,080 20 1330 a0
(ohori River [Kitakeshiwa Bridge 12000 3000 2200 7600 269
anno Bridge, under a0 900 710 1250 a0
ot River
aminuma Bridge 020 380 10200 6000 190
[Fecder rvers of Lake Bridge 90 5700 2900 40 1190
Teganuma
Downstream of Karuizawasakai . . L o0 .
eridge
Nauchi Bidge 1800 130 1210 1170 0
amenari River ameneri Bridge 60 1620 530 26680 )
\gusasuiro Channel [Downstream of [gusasuiro 3200 350 2750 280 1690 a70
Channel
Futse River Tomigaya eridge 1660 1150 1460 1480 760
anzaki River anzaki Exidge 2170 1,650 1,150 1790 670
anno River anno ridge 5,000 880 ) 2,780 58
ina Discharge Channel(UpPer oo erigge 3200 250 1260 21 1,080
reaches)
[Fecder rvers of Lake
bonma equri River umei eridge 3000 3100 2780 1,900 1,390
Moroto River Moroto Bridge 1380 850 230 2020 1010
ashima River watomi Brdge 170 179 4 307 154
raasaki River Ryuto Eridge 0 890 a10 550 150
Kashima River ashima Bridge 73 1080 s 19 127 o
Chiba
Prefecture inbastio Channel Tsurumak Exidge 2 P 102 o P
Toneunga Canal Unga ridge 2550 3000 2480 1200
Edogama River Negareyama evidge a0 s 150 »
akagawa River enten Bridge 3600 3400 3300 300 3900
Shinsak River Sakane Bridge 2520 3600 2350 1950 1.680
Shinkatsushica Brdge 40 70 80 520 a0
Ichikawa Bridge n 350 258 206 297
cdogawa River Viciny of Keiyo Road u8 26 380 e 160
(Cyotokukadozeki Welr 200 190 an 660 | 550 | 520 | v60 | 1020 B
(upperrezches)
Shingyotokubashi idge 3 s w 2 19 2
Edogawa River Edogawa Floodgate, down 136 109 103 & 8 70
system
o km Point 1o the estuary a0 121 us 28 310 o
River
imai Bidge 104 @ s P 108 B
Urayasu Bridge 1 se0 2050 140 700 | 380 | 700 | 850 | 60 a0
Mamagawa River Nemoto Floodgate 70 750 0 50 205
okubu River Suwada Bridge 2 a0 790 30 0
Before the confluence wilh
Haruld River ocfor e cor 840 760 30 710 a09
Hasen-okashina River Downstream of 199 166 350 s60
Nakazawashinbashi Bridge
Okashina River Sengen Bridge 790 ) w0 a0 11
Mamagawa River vitomae ridge 580 200 5,800 4,900 5,900 30103180 u
Enigana River achiyo Eridge 530 1160 a0 450 610
nba Discharge
Channel ower Shinhanamigawa Bridge 170 2000 1210 960 | 1,640 1,130 1,680 1,590 =
reaches)
Miyako River Miyako Erdge o 193 28 259 500
[Arakawa River Midde
st prskane onar Exidge w 12 8 19
Prefecture
scowaRver |Avakawa River Lower Reaches|Sasame Bridge 490 si0 2 3
ystem
sl icige 250 a0 s 8 75 50
Tokyo
Metropol
eropots Sumida River Ryogoku Bridge 300 [ 470 | 670 a0 50 450 278
o7
“1: Blank cell are locations where samples were not ollcted. The esult “Not detectabe” is indicated a5 *0.”




Table 4.3-18 Detection of radioactive cesium at respective locations

(Chiba and Saitama Prefectures and Tokyo Metropolis: river sediments) (No.2)

Location River sediments/Radioactive Cesium (Cs-134-+Cs-137)/Concentration(Bqfkg) 1)
Average of Coefficint of
2015 P05 | No Trends(*3)
No.| Prefecture Water area Location -2 varation
s 1 2 9 [ 10 1
1 Fulcam-ohashi Eridge 1370 1,150 a0 % 1 02 | T~y
— |Shogen River
ek a1 Macshinden Water
3 e o oot m 39 178 a1 a7 3 083 | T~a
[Tonegawa River
4 ey Nagato River Negato Bridge %3 185 207 m B 4 o5 | T~y
5 Fujimi Bridge 23 255 28 183 185 5 052 | T~
3 Ryudi River Ryumatsuno Bridge 4 161 a 7 3 088 | T~
7 Nekona River |shinkawa Floodgate 020 580 508 607 7 052 | T
8 (Ohori River Kitakashiwa Bridge 5.200 1550 1470 1778 8 073 | T~
9 |sanno Bridge, under 60 @ | e 9 os8 | T~y
— lOtsu River
10 aminuma Eridge 3360 1,290 4100 3408 10 o | T~y
1 [Feeder rivers of Lake |Someirotoshi |someishinbashi Eridge 1100 900 605 566 1 0o | T~y
— eganuma
- Downsirea of Karuizawasakai o o 0 &= 2 N
Bridge
1 Nauchi Bridge 129 510 N | s 1 06 | T~
14 amenai River Kamenari Bidge 2%5 a0 a2 rn 14 s | AN
B [—— Dot o Ty 200 o 0 Lo s | s | s |~
16 Futae River Tomigaya Eridge 60 wr N 15 o | T~s
7 Kanzaki River Kanzaki Bridge 850 5 o7 B 3 7 075 | T~
18 anno River anno Brge 2%5 640 %0 366 18 1m0 | T~
— Feede rivers of Lake
2 inbanoma. [Tequri River umei Bridge 1250 760 "o 805 ) 057 | T~a
2 [Moroto River Moroto Bridge 540 23 511 3 2 069 | T~
2 shima River watomi Brdge 167 126 6 a 2 0w | T~y
= Takasali River Ryuto Bridge 157 155 161 138 = 087 | ~u
2% \shima River shima Exidge 132 120 7 191 2% 120 [ AN
—{ chie
25 | prefecture Inbasuiro Channel [Tsurumaki Bridge 99 125 70 107 116 2 088 | T~
E [Toneunga Canal Unga Bridge 90 2100 2450 3240 1908 2 035 |~
2 Edogawa River Negareyama Eridge 26 175 2 105 149 2 0s0 |~
s [Sakagawa River Benten Bxidge 3240 1840 1260 1140 1088 s 0as | T~y
2 Shinsaka River Isakane Brdge %0 1,100 1200 1070 | v 2 058 | T~
£ Shinkatsushika Bridge 60 570 %0 0 a1 £ 0 | T~
a chikawa Bridge @ 1 114 520 £ a s | AN
S dogawa River Vicinky of Keyo Road 25 o 142 @ | w S 054 | T~
= (Crotokkadozeki e 520 540 0 2 o 350 F oss | NN
Cupperreaches)
u Shingyotokubsh Bridge 16 15 16 2 | u ol | T
kS Edogawa River Edogawa Floodgate, down E a 50 2 kS e | T
— system e
I <yu-Edogawa River
o i e o n s B g | em AN
w —_— o20 760 0 o0 2 w s | AN
3 Mamagawa River Nemoto Floodgate 279 260 255 21 3 LY
W okubu River ISuwada ridge 520 406 a0 a7 W 100 | T~
Before the confluence with
@ eruld River o e e 06 26 o 21 @ os8 | T~
@ issen-okashiwa River povnsirea of 23 56 o 267 @ 078 —~
sen-okashiva River Nekazawashinbeshi Bridge
@ (Okashiwa River sengen Eridge 175 156 144 11 @ 015 | T~y
w . ® 25 670 460 17 116 w | T~y
a5 Ebigawa River achiyo Bridge 213 165 a5 200 | T
nba Discharge
4 Chennel (ower Shinhanamigawa Brdge 131 o 197 4 w |
reaches)
a Miyako River Miyako Bridge: a0 s 107 a o | AN
[Avacawa River Middle
L] - ks lOnari ridge I 10 10 0 a ose | T
[ refecture
prokawa River | Avakawa River Lower Reaches Sasame Bridge B kS 6 a 4 | T
System —
0| g0 i Erdge a0 a0 30 m 50 045
51 | Mevoolis Isumida River Ryogoku Eridge 145 160 9% 197 51 0s6 | T~
*1: Blank cells are locations where samples were not colected. The result “Not deectable” i indicate as € Average
*2: Avithmetic Average; calculated by assuming ND=0; Color codes show categories (see the right)
+3: Resuls of the analysis of trends a respective locations using the method explained on 4.3(1)2) Decressing  —7 ~— Unchanged  AAAVarying




(2)-2 Lakes
1) Miyagi Prefecture

In Miyagi Prefecture, surveys were conducted 9 to 17 times from October 2011 to December 2015 for lake
sediment samples collected at 21 locations.

Regarding concentration levels of detected values, one location was categorized into Category C, three
locations were categorized into Category D and 17 locations were categorized into Category E (see Table 4.3-
19 and Table 4.3-20).

Concentration levels were generally decreasing at 13 locations, were unchanged at two locations, were
fluctuating at five locations, and generally increasing at one location.

Table 4.3-19 Categorization of detected values at respective locations

(Miyagi Prefecture: lake sediments)

Catedor Percentile Number of Locations
gory (percentile in all detected values) | locations
A Upper 5 percentile 0 (None)
B Upper 5 to 10 percentile 0 (None)
C Upper 10 to 25 percentile 1 No.16
D Upper 25 to 50 percentile 3 No.9. No.13. No.17
£ Upper 50 to 100 percentile(lower 17 No.1. No.2, No.3. No.4, No.5. No.6. No.7, No.8. No.10, No.11, No.12,
50%) No.14, No.15, No.18, No.19. No.20, No.21
Changes in concentration levels in lake sediments by location (locations in Categories C, D or E in Miyagi
Prefecture)
5,000
—No. 1 —No. 2
4,500
—No. 3 —No. 4
= 4000 A
< —No. 5 —No. 6
a
=3,500
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8 3000 —
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Figure 4.3-11 Changes in concentration levels over the years at respective locations

(Miyagi Prefecture: lake sediments)
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Table 4.3-20 Detection of radioactive cesium at respective locations (Miyagi Prefecture: lake sediments)

Location Lake Sediments/Radioactive Cesium (Cs-134-+ Cs-137)/Concentration(Bu/kg)(*1)
FY2011 FY2012 FY2013
No. Water area Location | Municipality
8 9 Jw|u|w|f1f2]3sf[a[s|e|7|8|o]|w|u|ln|1|2]3]4 6 | 78| ofwofujn[1]2]s
1 Kurikoma Dam Dam site 1,100 800 290 242 193 241 154 69
— City
2 Hanayama Dam Dam site 40 2,290 1,780 300 320 243 225 184
3 |Kitakami River System ~ [Narugo Dam Dam site 490 200 1,190 660 770 650 520 540
— Osaki City
4 Lake Naganuma Dam site 1,180 350 420 610 780 470 146 318 238
5 i:::”"““wa‘a’“e'ke Pond exit |Kurihara City 440 1,260 183 161 176 216 225
6 Futatsuishi Dam Dam site 2,300 370 560 550 510 331 369 760
— Town
7 |Naruse River System ~ [Urushizawa Dam Dam site 700 440 330 | 115 390 390 343 364
8 Minamikawa Dam ~~ [Dam site |Taiwa Town 2,600 1,600 1,520| 1,330 1,230 1970 1,080 1,030
9 |sunaoshi River System  [Sonoseki Dam Dam site |Rifu Town 710 1,190 2,640 1,920 1,950 88 2,540
10 |Nanakita River System  [Nanakita Dam Dam site 400 232 148 | a4 107 213 80 380
u ;’:ﬂ’:‘m""a‘am'ke Pond exit 1,100 940 69 380 22 129 181
City
12 |Natori River System (Okura Dam Dam site 440 1,150 88 47 175 68
13 |Lake Amanuma Lake exit 2,200 3,000 1,080 1,040| 9,700 2,030 2,180 1220 1,550
14 |Natori River System  [Kamafusa Dam Dam site | Kawasaki Town 85 1,090 126 204 620 690 | 590 450
15 Kawarago Dam Damsite  |Shiroishi City 730 660 280 5,700 460 620 79 380 207
kuma River System —
16 Shichikashuku Dam  [Dam site i:‘:/:'kas”“k“ 2,160 3,000 840 1,890 1670 1,310 1,750| 1,400 1550
17 |Lake Bagyunuma Lake exit Shiroishi City 1,810 1,310 1,940 340 231 1,380 4,200
18 |Abukuma River System [ Murata Dam Dam site | Murata Town 370 0 15 430 92
19 |Kitakami River System  [Lake 1zunuma Lake exit | Tome City %00 420 8 195 270 320 340 350
20 [Natori River System | Tarumizu Dam Dam site | Natori City 185 270 222 | 460 326 288
21 |Naruse River System Miyatoko Dam Dam site Taiwa Town 31 12 163 195 18
Total number of | o | Detection [
samples times
*1: Blank cell are locations where samples were not collected. The result “Not detectable” i indicated as “0.”
Location Lake Sediments/Radioactive Cesium (Cs-134+ Cs-137)/Concentration(Ba/kg)(*1) Average of costient|
FY2014 FY2015 FY2015 No. of rends
No. Water area Location |  Municipality Changes (*2) variation 3
4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 1 12 1 2
1 Kurikoma Dam Dam site 164 23 14 18 224 550 137 100 1 112 \
- city =
2 Hanayama Dam Dam site 185 168 153 161 124 123 204 196 ; 2 143 \
3 |Kitakami River System  [Narugo Dam Dam site 420 394 350 331 375 304 214 244 3 0.51 \
— Osaki City
4 Lake Naganuma Dam site 580 141 | 384 392 185 252 346 263 4 0.63 \
|Shukunosawatameike
5 Pond Pond exit Kurihara City 246 164 19 76 173 218 24 10 5 126 \
6 Futatsuishi Dam Dam site 450 245 480 560 390 410 182 6 0.89 \
1 Town
7 |Naruse River System |Urushizawa Dam | Dam site 286 231 284 252 209 105 188 276 7 046 | T~y
8 Minamikawa Dam Dam site | Taiwa Town 1,180 432 476 1,000 690 451 560 282 — —_— 8 0.58 \
9 |Sunaoshi River System | Sonoseki Dam Dam site [Rifu Town 1,750 1,150 415 2,080 1,250 1,690 1,380 1730 ) 1513 9 048 |
10 [Nanakita River System  |Nanakita Dam Dam site 340 91 33 20 18 70 32 37 0.94 \
Marutazawatameike
™ Jpond Pond exit @ 313 165 | 109 % 199 %0 179 % 10 | T~y
12 |Natori River System Okura Dam Dam site 0 a1 46 35 0 20 89 288 172 \
13 |Lake Amanuma Lake exit 1,190 1720 1560 1,050 590 710 4,490 1,350 095 | T~
14 |Natori River System [Kamafusa Dam Dam site Kawasaki Town 430 530 431 395 345 3717 319 180 0.58 /\/\A
15 Kawarago Dam Dam site  |Shiroishi City 630 430 306 352 231 500 396 680 1.61 /\/\/\
River System T —_
16 Shichikashuku Dam  |Dam site infw‘ @shuku 1,750 2,220 1,960 1,700 2,330 2,970 2,960 3,260 03 | _—7
17 |Lake Bagyunuma Lake exit  |Shiroishi City 160 560 | 830 215 270 1,320 1,070 1,070 093 /\/\/\
18 | Abukuma River System  |Murata Dam Dam site [ Murata Town 259 121 121 36 087 /\/\/\,
19 |Kitakami River System  |Lake lzunuma Lake exit | Tome City 208 149 108 181 076 | T~y
20 [Natori River System | Tarumizu Dam Dam site  |Natori City 329 79 121 190 045 | e
21 |Naruse River System | Miyatoko Dam Dam site  [Taiwa Town 75 66 67 0 097 /\/\/\
*1: Blank cels are locations where samples were not collected. The result “Not detectable” is indicated as *0.” AlBs]|c
*2: Arithmetic Average; calculated by assuming ND=0; Color codes show categories (see the right).
*3: Results of the analysis of trends at respective locations using the method explained on 43(1)2) "> Decreasing  — Increasing  ~— Unchanged A4 Varying
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2) Fukushima Prefecture

(i) Hamadori

In Hamadori, Fukushima Prefecture, surveys were conducted 13 to 44 times from September 2011 to February

2016 for lake sediment samples collected at 41 locations.

Regarding concentration levels of detected values, eight locations were categorized into Category A, eight

locations into Category B, 11 locations into Category C, 10 locations into Category D, and four locations into
Category E (see Table 4.3-21 and Table 4.3-22).
Concentration levels were generally decreasing at 22 locations, were unchanged at two locations, fluctuating

at 13 locations, and generally increasing at four locations.

Table 4.3-21 Categorization of detected values at respective locations

(Hamadori, Fukushima Prefecture: lake sediments)

Catedor Percentile Number of Locations

gory (percentile in all detected values) locations
A Upper 5 percentile 8 No.4. No.6. No.9, No.10, No0.20, No.22, No.24, No.25

Upper 5 to 10 percentile 8 No.3. No.5, No.7. No.18, No.21, No.27, No.29. No.30
C Upper 10 to 25 percentile 11 No.1. No.11, No.13, No.15, No.16, No.26. No.31, No.32, No.33. No.35, N0.36
D Upper 25 to 50 percentile 10 No0.8. No.14, No.17, No.23, No.28, No.34, No0.38. N0.39, N0.40, No.41

Upper 50 to 100 percentile(lower
E 4 No.2, No.12, No.19. No.37
50%) 0 0 0.19, No.3

Changes in concentration levels in lake sediments by
location(locations in Categories A or B in Hamadori, Fukushima)
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(*) Scales of the vertical axes differ in the left and right figures.

Figure 4.3-12 Changes in concentration levels over the years at respective locations

(Hamadori, Fukushima Prefecture: lake sediments)
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Table 4.3-22 Detection of radioactive cesium at respective locations

(Hamadori, Fukushima Prefecture: lake sediments) (No.1)

Location Lake Sediments/Radioactive Cesium (Cs-134+Cs-137)/Concentration(Bq/kg)(*1)
FY2011 FY2012 FY2013
No. Water area Location
8 | o [w|uw|12] 1] 2]3|a]s] 6] 78] [w]u 12 1 2 3 5 6 7 8 o Jw|u ] 1]
soso |Take| Shinchi Town 140 120 154 200 5100 1580(4,400( 6300 [2,180 1560 4300 1280  |2,650 3,700 4400 2580
2 |(farm pond) |Uchvzawa 250 5 830 | 2,140 350 370 530 340 217 254
City
3 [Matsugabo Dam (Lake Utagawa) 22,000 3,600 7,500 4,900 7,800 | 59,000 23,400| 42,000 26,200 20,900 10,800 15,400 16,800)
4 [Mano Dam 9,900 11500 30,000 17,400 8,800 14,400 10,000 42 |1,270|21,800] 9,400 38,000 10,800 5,000{17,500] 17,200] 35,000| 25,500] 48.000{ 22,600| 32,800{ 13,900}
Soso |Ainosawa 59,000} 103,000] 8,100 15,500 19,400f 43,000 70,000 22,700) 14,200
farm pond
(Ganbe Dam litate Village 8,200 12,200) 18,000{87,000123,000] 121 106000 106,000 78,000) 50,000) 87,000)
Reservoir
7 Sos0 Fugane Dam 12,000 0,500 26,600 26,500 2,540 41,000 32,000 4,100 19,900 130,900]
g |(farm pond) sasatoge 4,700 4,000{2,900( 2,760 8200| 1,030 7500 5,100 6,600
oanokura Dam 22,000 39,000 30,000 1560 12.400{ 19,100{35,000{ 23.600] 7,300 9800 (13200 960 26,800 23,400
;2:55:‘:‘;5 Dam 13,800] 23,000] 4500 3,500 25,900 14, ,000| 2900| 2,020 72,000 29300  [12,500 24,300) 12,300)
1 Tarayachi g'!;am'sgma 420 | 7,600|20,500] 7,200 6,400
12 Takeshiyachi 1180(1340| 1240 | 790 550 |1‘1so 600 410 520 600
13 Ryugasaku 47,000 1080[17.400( 12500 ze‘suu| 6,600 6,600 7,400 8,000 36,000
]300 Uwatashiro Kawamata Town| 4,200 5100 690 | 820 380 | 1060 780 au 140
(farm pond)
15 Koakuto Namie Town 56.000) 13000/32.000[ 13,000 61000 51000 14,600 12500 40,000)
16 'Y osouchi litate Village 70,000| 33,000 44,000 27,700 520 84,000 20,700 3,030 8,900
17 Myobusaku No.2_ [ 2,240 5.800{ 1180 830 |5,100 2250 10,800 1,750 6,400 11,800 14,000 4,000
18 [Ogaki Dam Namie Town 13,100 8,400 5100 250000 8,200(13.600) 51,000(35,000) nnnnlq 00 8100 2800 4500 | 9,300 8,300 13,100 11.000[ 9,300 [10,000]
19 Uenokawa Katsurao Village| 21,200} 1,100 3,600 6,400 2,420 3,050
20 [s050 Heigoiri litate Village 17,600 56,000(34000] 2790 9,900 31000 30,000 9,400 52,000
21 |(@MPOND) et rasawa No. 2 11,700 11400(7900| 12100 [13200( 11500 14800 17,400 8,300 6300 5,200
— ie Town
22 [ Joroku 196,000} 40,000 23,800| 10,000 198,000} 62,000 93,000 74,000 143,000] 89,000
23 [Furumichigawa Tamura City 7,600 1,580 [11,000| 9,500 9,800 9,900 |10,000] 3,200 2980 3,100
Power Plant Dam
24 |Soso(farm pond) [SawairiNo.1  |Futaba Town 560,000 254000 460,000 279,000 302,000 50,000 266,000
25 SuzunaiNo.4  |Okuma Town 91.000[59000 72,000 [40,000 71,000 e8.000 32000 27,700 123,00 92,000 102000
26 Nishihaguro Futaba Town 65,000 43,000( 5,200 87,000 113,900 54,000 15,100 63,000 39,000 18,500 17,100 118,200]
27 |Sakashita Dam 37,000 69,000 146,000} 11,800| 15,100] 17,600} 20,600 20,700 20,100 21,900 24,600 17,700 25,000| 20,700 350 18,800 15,300
Okuma Town
28 |s000 (Atamamori 2 9,400 6300(5,700| 2790 [1z000 5900 5700 3900 7,000 4,900 4500
29 |(@mMPOND) {yonomori Tomioka Town 62,000) 54,000 47000 45000 57,000 48,000 47,000 50,000 |42,000) 36,000 48,000 53,000
30 |Takikawa Dam \’j‘al‘l";z‘fh' 31,000 50,000 80,000 110000 28,000 7,600 4,100 8,600 760 | 630 | 690 | 850 |45.000 90 [ 1320 4700 |2,320]30.400{17.300] 2,130 930 |25,500{11,800]
31 Taldnosawa Tomioka Town 13.200) 4700 10300 10300 11,800) 4,100{ 2,060 7,400 10500 7,800
32 |Soso(farm pond) |Kamisigeoka No. 1 67,000 9,500 |14,800| 4,200 10,400 16,000( 9,800 23,400 11,000 10,600
— iha Town
33 Shimoshigeoka 18,100 77,000 8,400 {27,000 20,100 26,400 4,900 2,660 14,600 9,500 7,900 5100
34 |Komachi Dam 0no Town 1730 1460 2480 7,500 8,200 3.100 2790 [6,300 2,860 3,700 4,800
35 [Kido Dam 11,400 17,600 810 290 7,400 8,700{ 2,200| 4,700 4,200 7200 16,200 14.son| 4200|820 | 3,900 14,300] 5,400 16,800] 13.300
Town
36 |Soso(farm pond) |Otsutsumi 6,200 19,300]13,200] 7,200 9,700 1450 5‘7no|1‘470 10,500) 6,500 7,100
37 [waki(farm pond) |Shinike 310 540 830 | 510 1780 500 132 89 e 112 68 m 750
38 EZ::Q:)D”" Reservor (Lake 1360 600 | 1,710 2.280| 213 |3.200| 960 4000 3800 1740 2020 [1730 1770 2300 1740
39 |\;;:k“| ond) |Kanar|lsutsum\sh|\a waki City 600 4,000 820 [1.200 48 |2:800 3,600 5,000 990 | 1240 170 50 | 510 82 730 1310
—r_LT Kashiba Dam R (e
T:k:z 'b:) am Reservoir (Lake 1,940 1,430 1,410 1,920 800 [1,070] 790 | 690 700 710 790 870 880 1,050 1,530 1,140
a |Sh|mk\ Dam Reservoir 3,000 3.300 6400 3.300 930 | 980 |1120(1.310 1690 1400 1820 1120|1200 1270 2,000 1340
N MumBer of” 57 Toetetion imes| 278
samples

*1: Blank cells are locations where samples were not collected. The result “Not detectable is indicated as “0.”
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Table 4.3-22 Detection of radioactive cesium at respective locations

(Hamadori, Fukushima Prefecture: lake sediments) (No.2)

*3: Resuls of the analysis of trends at respective locations using the method explained on 4.3(1)2)

*2: Avithmetic Average; calculated by assuming ND=0; Color codes show categories (see the right).

= Decreasing

~— Unchanged

MAVarying

Location Lake Sediments/Radioactive Cesium (Cs-134+Cs-137)/Concentration(Ba/kg)(*1) Avrage of otk
w B FY2015 o Y2015 | No. of oy
ater area cation anges .
5 wlufw s[4 ]s 10 2 [ 3 2 varition
sos0 |Take\ shinchi Town 5,200 2830 2,740 2,330 2,190 2210 1 0.60 AN\,
(farm ponc) |Ucmzawa 300 213 262 1,060 650 2 0% |~
city
Matsugabo Dam (Lake Utagawa) 36,900 25,100 28,800) 15,000 14,800 16,817 3 0.64 AN\
4 Mano Dam 20,400 1,700( 38,300 21,100) 24,900|47,200(29,700) 600 37,967 4 06t | _—7
Sos0 Ainosawa 28,700 33,000 3530 10,400) 00| 16.200] 6700 15,019 5 oo | A\
(farm pond)
(Cenbe Dem lite Vilhge 77,000 36800 32,800 54,000{73,000(64,000 56,720 s ost | AAVN
Reservoir
sos0 Fugane Dam 17,800) 33,000 22,400| 1,930 10,300{10,100{ 11,200 24,200 13,929 7 060 AN\,
(farm pond) Sasatoge 1,000 2,390 980 1,920 650 | 1,610 455 881 8 088 | T~
Takanokura Dam
eecrons 27,200 24,200 35,200) 20,400) 28,700| 26,400{ 2.400) 20,800 25,063 9 0u | _—7
Yokokawa Dam 22,900) 35,700) 48,000) 1240 43,400{ 34,300{ 25,900) 24,500) 2,355 10 oot [ AAN
Reservoir
Tarayachi Minamisoma City 4010 3,760 | 5,500 [ 2,700 4,860 3364 1 0% | T~y
Ryugasaku 3670 2410 4,190 90 3550 | 6,300 [ 6,300 10,800) 7,643 13 10 [ AAN
Soso
(farm pond) Uwatashiro Kawamata Town 165 226 660 349 775 1 13| T~y
Koakuto Namie Town 3,260 8900 10,300| 5,000 8,900 6,298 15 090 | T~y
yobussiNo. 2 |vinamsamacry | | 4500 am| |2 2010 10| 204 | 130 1060 i | v | e AN
Ogaki Dam Namie Town 740 [ 8,900 | 2,440 6300 5500 18,500) 23,166 18 200 [~
Uenokawa Katsurao Village 2,580 1,070 810 525 690 19 178 [ T~
o0 [Heigoiri litate Village 4,200 7,700 10,800| M‘SBD‘AI‘KW|3B 700‘ 24503 20 081 AN\,
. |(farm pond) Mekurasawa No. 2 10,000) 6500 16,800 10,800| 10,700 21,800 12,367 2 041 |
Town
Joroku 16,000 25,600] 110,000] 41,100| 439,000 217,000] 186,350 2 w0 [ _—7
Furumichigawa
ower Plant Dam [ Tamura City 1,620 87 161 98 1,320 1,404 23 09 | T~y
Soso(farm pond) [Sawairi No. 1 Futaba Town 20,500) 74,000 263.000| 137.000) 212,000 510,000 563,167 2 063 AN\
Suzunai No. 4 (Okuma Town 31,600 108,000 72,000) 43,800 85,000 77,633 2 036 | ~m
Nishihaguro Futaba Town 13,800} 17,200 12,900| 6,600 5,400 25,500 11,838 26 08 | T~y
Sakashita Dam 7,200 2,600 17,100| 19,600| 17,500 9,500 15,833 21 066 | T~y
Okuma Town
050 | Atamanmori 2 4,100 6300 3,470 1,280 1,610 2,030 1,127 28 om0 | T~y
(farm ponc) [Yonomori Tomioka Town 41,000) 31,600 32,800) 12,700) 9,200 19,600 16217 2 oa [~
| Takikawa Dam Kawauchi Village 11,900f 3,900{ 30,400 21,000] 9,400 6,300 19,500 12,595 30 128 [ T~
Takinosawa Tomioka Town 7,500 4,800 7,600 2,930 1780 3,010 2,005 3 050 | T~y
Sosofarm pond) | Kamisigeoka No. 1 2,040 2370 63,000) 14,100 6300 10,300) 8720 2 120 AN
Town
Shimoshigeoka 7,600 5300 2600 14,000) 650 10,700) 6542 3 128 | >~
[Komachi Dam ono Town 3,100 1,690 2,160 1546 £ 064 | T~y
Kido Dam 9,500 12,200 16,000 15,700) 12,900| 8,400 12,244 £ 0s0 | _—7
Town
36 [Soso(farm pond) |Otsmsum| 3,650 2,370 1,840 2,280 5,340 4,890 N ¥t 36 0 | T~y
37 |Iwaki(farm pond) ~[Shinike 18 610 187 an - a7 108 | T~y
38 |Kodama Dam Reservoir (Lake Kodama) 2340 2,790 1,290 750 1282 38 052 AN\
Twaki
3 Kenorisutsumishita  [Iwaki City 2 8 150 172 1,780 3 118
(farm pond)
Takashiba Dam Reservorr (Lake
0 | Tageshioa) 1,050 780 950 0 900 833 40 03 | T~y
41 |Shitoki Dam Reservoir 1,230 1,200 1220 1590 1635 a1 064 | T~
*1: Blank cell are locations where samples were not collected. The result “Not detectable” is indicated as “0.” 20429 | Average

98




(il) Nakadori

In Nakadori, Fukushima Prefecture, surveys were conducted 21 to 36 times from September 2011 to February
2016 for lake sediment samples collected at 12 locations.

Regarding concentration levels of detected values, four locations were categorized into Category C, six
locations into Category D, and two locations into Category E (see Table 4.3-23 and Table 4.3-24).

Concentration levels were generally decreasing at five locations, were unchanged at one location, fluctuating
at five locations, and generally increasing at one location.

Table 4.3-23 Categorization of detected values at respective locations
(Nakadori, Fukushima Prefecture: lake sediments)

» 12,000

No. 49

Percentile Number of .
Category . . Locations
(percentile in all detected values) locations
A Upper 5 percentile 0 (None)
B Upper 5 to 10 percentile 0 (None)
C Upper 10 to 25 percentile 4 No.42. No.47. No.52, No.53
D Upper 25 to 50 percentile 6 No0.43, No.44, No.45, No.49. No.50, No.51
Upper 50 to 100 percentile(lower
E PP P ( 2 |No.46. No.48
50%)
Changes in concentration levels in lake sediments by location (locations Changes in concentration levels in lake sediments by location (locations in
in Categories C in Nakadori, Fukushima) Categories D or E in Nakadori, Fukushima)
20,000 6,000
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(*) Scales of the vertical axes differ in the left and right figures.
Figure 4.3-13 Changes in concentration levels over the years at respective locations

(Nakadori, Fukushima Prefecture: lake sediments)
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Table 4.3-24 Detection of radioactive cesium at respective locations

(Nakadori, Fukushima Prefecture: lake sediments)

Location Lake Sediments/Radioactive Cesium (Cs-134+ Cs-137)/Concentration(By/kg)(*1)
FY2011 FY2012 FY2013
Water area Location
8 |ofw|jujw|1|2]3]a|s|6|7|8]|o|w|u|w|1]|2]|3]4]s 6 7 8| ofw|u|w|1]|2]s3
42 [Surikamigawa Dam Fukushima 2,300 570 104 | 116 2,580 2,6001,600(2,020 4,503,600 3,400 2470 |2,720 2,560 4,700 4,800
Reservoir City
3 (L;‘:;*:]T:;"”ma Kori Town 3,800 21,900 35,000) 1,050 8,800 7,400( 6,900 24.900) 930|890 | 1260 |2,770| 520 |4,500| 790 |1,.400| 630
Oike Pond (farm pond) Motomiya City 2,400 4,000 1,320(1,340 2,110| 680 4,500(2,070( 1,840 1,380 960 5,700 470 620 1,220 630
Minary Dam Minaru Town 69 0 7,500 3,700/ 4,400 6,800(3,100(4,800 4,800 |4,600|4,800|6,5006,5003,500|3,6004,500(3,700
Hounokusa (farm pond) Koriyama City 1,140 400 2,100 1,700 1,450 3,700 4,000 1,460| 92 83 88 510 |1,400
Lake Hatori Tenei Village 2,060 2,240 1,950 1,270|3,700 2,210 2,750 2,630 5,000 3,700
Hirodaira (farm pond) Sukagawa City| 290 570 19 101 139 | 133 148 | 217 340 | 163 8 | 75 106 69 340 | 179
 ishikawa
Sengosawa Dam Reservoir  [* 1 300 1,240 17 2,700 1,740(3,800( 720 1,740 2,670 |7,300 2,620 2,830(2,370
50 [Watariike Pond (farm pond) | Yabuki Town 102 550 2,800 7 63 | 144 360 |4,100 222 75 | 99 202 88 68 | 107
51 [Izumikawa (farm pond) Shirakawa City| 11,300 14200 5,800 660 720 | 820 8,900| 710 1,270| 940 3,200(1,770 540 5,400 3,000/1,200
52 |Hokkawa Dam Nishigo Village 1,920 6,800 1210 5,100 13:300|3,600| 4,600 13200 3,400 11,100 |8,500 2,970 7,602,180
53 [Lake Nanko Shirakawa City| 00 1,980 10500 3,200 580 820 |7,100 2,300 8,600/6,800 4,300 5,900 2,870(9,100
total number 78 Detection 78
of samples times
*1: Blank cells are locations where samples were not collected. The result “Not detectable” is indicated as “0.”
Location Lake Sediments/Radioactive Cesium (Cs-134+ Cs-137)/Concentration(Bykg) (1) verage of costint|
FY2014 FY2015 FY2015 No of rends
Water area Location Changes *2) variation | (¥
4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 1 12 1 2 3
Dam 2750 3220 2,690 2,820 4,250 2,700 4,020(3,080 1,990 3,140 2,280 VLN N a2 045 | _—7
Reservoir Clly ' " " " " " ! " ! " ! v !
Lake Handanuma Kori Town 1190 920 | 317 | 257 | 500 | 346 | 216 | 233 | 437 | 176 2,780| 520 [1,170| 335 | 464 | 529 | 600 | 810 950 906 43 203 | T~y
(farm pond)
Oike Pond (farm pond) Motomiya City 3280 470 730 n 85 226 1,020 1,730 1,000 680 610 4719 920 4 093 | T~
45 |Miharu Dam Minaru Town 2,880 3040 [2:310]2,410(1,990(2580|2,440|1,960(1,740 2,070|3,770(1,480|1,710| 1,340 1,260| 1,450| 1,910 2,770[ 1,570 1,033 4 058 | T~
46 [Hounokusa (farm pond) Koriyama City 3,000| 3640 18 0 13 | 710 23| 8 68 454 4 s 15| S~
47 |Lake Hatori Tenei Village 2,340(1,440) 4,200(6,400 2,080 1,900(3,070 4,080 1,810 3,750{2,640) r 044 |~
48 |Hirodaira (farm pond) Sukagawa City| 04| 16 0 159 351 | 107 4| 75 13 368 201 | 245 ] 0.68 /\A/\,
Ishikawa
49 |Sengosawa Dam Reservoir (1 4,500 3,500 6,200 4,700) 3,140 1,200(3,640 2,160 1,620 1,450(1,450) 49 0.6
50 |Watariike Pond (farm pond) ~ |Yabuki Town 1,280 1300 1,570{1,210) 640 [1,540 1,200{1,260 1,160 1,420 1,800(1,330) 50 105 /\/V\,
51 |Izumikawa (farm pond) Shirakawa City 1880 326 670 (3,89 3,860 780 870 [1,39 153 2,850 552 (2,300 51 121 | T~
52 |Hokkawa Dam Nishigo Village 1480|3900 4,400 6,600) 3,480|2,990 2,570|2.450 5,800 5,080 4,0504,580 52 0.65 /\/V\,
53 |Lake Nanko Shirakawa City 970 | 6,400 10900 840 7,400 6,200[3,320 3,730 3,770 4,250[3,870 53 0.6 /\/V\,
*1: Blank cell are locations where samples were not collected. The result “Not detectable” is indicated as “0." AlB|cC Average

*2: Arithmetic Average; calculated by assuming ND=0; Color codes show categories (see the right).

*3: Results of the analysis of trends at respective locations using the method explained on 4.3(1) 2) S Decreasing  —7 Increasing ~——» Unchanged  AAAVarying
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(iii) Aizu

In Aizu, Fukushima Prefecture, surveys were conducted 14 to 40 times from September 2011 to February
2016 for lake sediment samples collected at 31 locations.

Regarding concentration levels of detected values, six locations were categorized into Category C, three
locations were categorized into Category D and 22 locations were categorized into Category E (see Table 4.3-
25 and Table 4.3-26).

Concentration levels were generally decreasing at seven locations, unchanged at seven locations, fluctuating

at 10 locations, and generally increasing at seven locations.

Table 4.3-25 Categorization of detected values at respective locations
(Aizu, Fukushima Prefecture: lake sediments)

Cateqo Percentile Number of Locations
gory (percentile in all detected values) locations
A Upper 5 percentile 0 (None)
B Upper 5 to 10 percentile 0 (None)
C Upper 10 to 25 percentile 6 No.55. No.56. No.58. No.59. No.60. No.78
D Upper 25 to 50 percentile 3 No.54. No.57. No.74
Upper 50 to 100 percentile (lower No.61. No.62, No.63. No.64. No.65. N0.66. No.67. No.68. No.69, No.70.
E PP 5005’) 22 |No.7L. No.72. No.73. No.75, No.76. No.77. No.79, No.80, No.81. No.82.
’ No.83. No.84
Changes in concentration levels in lake sediments by location (locations in Categories C, D or E in Aizu,
Fukushima)
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Figure 4.3-14 Changes in concentration levels over the years at respective locations

(Aizu, Fukushima Prefecture: lake sediments)
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Table 4.3-26 Detection of radioactive cesium at respective locations

(Aizu, Fukushima Prefecture: lake sediments) (No.1)

Location Lake Sediments/Radioactive Cesium (Cs-134+Cs-137)/Concentration(Bg/kg) (*1)
FY2011 FY2012 FY2013
No. ‘Water area Location
8 [ o [wo[u]]1 3 78] 10 nle]1[2]3[a]s[e]7]8]o 10 nle]1[2]3s
54 Nicchu Dam Kitakata City 298 1,380 2,270| 970 1,190 2,220 970 | 1,630 1,140 3,280 1,590
55 [Lake Sohara 380 196 530 |2,180 | 590 660 | 650 1,040 950
Kitashi
56 |Lake Hibara V‘:fg;’ba'a 630 480 1,420 {1,060 1,250 | 2,750 1,000 (1220( 342 |1720| 850 | 570 | 540 |1470
57 |Lake Onogawa 210 | 57 1870| 111 | 980 | 780 530 | 490 | 380 | 870 | 86 20 |1060| 282
58 [Lake Akimoto Inawashiro Town 440 2,020 1760| 177 | 540 | 219 214 |2010{1.340| 380 |1580| 1270 [2,300| 450
59 |Lake Bishamonnuma 150 0 1,260 | 3,900 | 2,260 82 | 13400 570 3,570
Village
60 |Lake Oguninuma 1,330 1,670 2,370 | 10200| 310 198 | 620 |3,250 1,300
61 [Aizu(farm pond) Lake Onuma Nishiaizu Town 61 2 720 | 510 60 | 720 2740| 590 480 740 1230
62 Center Aauekamatsy 0 0 a4 93 286 133 7% | 33 | 126 122 100 [ 178 | 220 | 86 | 203 | 215 99 | 237 | 256 | 199
6 Takahashi River Estuary 8 154|270 | 166 | 128 284 171 | 300 130 147 153 | 130
6 Oguro River Estuary 200 g 179 | 14 | 127 25 10| 8 163 130 114 | 126
6 Tenjinhama Beach Inawashiro Town w| 1o 99 | 132 | 135 208 | 122 80 157 105 | 83
3 Hishinuma River Estuary 8 108 3 | o | 8 68 8 | 50 57 82 6 | 15
o7 Intake of Asakasosui 26| 18 | s | 251 108 116 23 |20 [ 172 | 123 241 | 104 | 263 | 216 | 222 | 152
Lake Inawashiro
Hamajihama Beach 255 | 208 | 240 | 160 | 202 21 104 | 162 151 205 228
69 Funatsu Port 223 213 186 | 370 | 182 223 186 | 141 187 107 138 | 160
— Koriyama City
7 Offshore of Funatsu River i 8 118 | 800 | 186 116 8 | o7 107 % 70
Estuary
n eishogahama Beach 20| a0 | 440 | 60 | 560 610 180 | 620 a1 420 ss0 | 470
72 Haragawa River Estuary é‘l\z“w"kama‘su 300 151 168 | 215 | 2,560 610 176 | 590 470 760 830 | 700
3 Koishigahama Floodgate | nawashiro Town| 206 2 161 | 209 | 263 306 201|133 | 104 | 130 [ 228 | 11 | 133 | s6r | 114 | 195
74 |Higashiyama Dam Reservoir gf“‘"a“”‘a‘s“ 157 200 1230 220 2250 | 430 2 | 680 880 600 2110
13 (Center 100 50 63 8 160 138 [2210| 120 219 | 90 101 6 221
Midpoint between the
76 [Lake Numazawa center of the lake and off  |Kaneyama Town 146 [1,030 118 ” 103
the estuary
. Offshore of Maenosawa 1t | 1 = o o
River Estuary
78 [Aizu (farm pond) | Aizumisato Town 510 1,640 310 1,330 1910 {3,200 3,100| 660 540 142 17
79 |Okawa Dam Reservoir paakamatsy 1,450 1120 1320 830 218 610 | 2e2| 35 | aa | 60 120 | 207 2 740 286 | 810
80 | Tagokura Reservoir %0 220 360 [ 1,090 410 1,200
e Tadami Town
81 Fukui 2 a7 oo 270 0 o |7 12 2 3
(farm pond)
g2 | 24ma Dam Reservoir Minamizizu Town| 410 0 177 3 207 270 700 175 | 630 1,000 420 740
(Lake Funehana)
83 |Okutadami Reservoir [Tadami Town 980 18 o7 1% 3 | 26 | aa |25 | 160 | 180
84 [Lake Ozenuma Hinoemata Villge 0 310 | 430 3 13 202 | 51| o |2a2| 57
“otal number of Detection
samples 725 times. 706

*1: Blank cells are locations where samples were not collected. The result “Not detectable” is indicated as “0.”
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Table 4.3-26 Detection of radioactive cesium at respective locations

(Aizu, Fukushima Prefecture: lake sediments) (No.2)

Location Lake Sediments/Radioactive Cesium (Cs-134+Cs-137)/Concentration(Bgkg)(*1) Average of costin |
FY2014 FY2015 FY205 | No °
No. Water area Location Changes (*2) variation 3
s [s[e[7]s 9 w[u[e[1]2]3]4]s 5 7] s 9 wl nfre[1]2]s
54 |Nicchu Dam Kitakata City 1,930 1,490 1,990 3 180 |2,89% a3 530 1,920 1,187 54 0.63 AA/\
55 [Lake Sohara 1,440| 2,450 130 2,500 2,450 | 3,200 2,440 1,680 2,465 55 oz | _—7
56 [ Lake Hibara a}:’:"hm 1640| 287 | 196 | 373 102 710 | 2:300 | 1,59 1970|4540 | 4,380 2,260 2,380 1,083,070 5,080 3,720 3,166 56 081 | _—7
57 [Lake Onogawa 1,220| 309 | 168 | o7 62 2,540 [ 1,330| 1,720 1,530 1,470 2,070| 550 [ 2950  [1,.930| 1,660 1,866 57 08y | _—7
58 [Lake Akimoto Inawashiro Town 1200|3440 590 | 850 [ 2340 |3.150|1710| 257 3190|5900( 1720 870 | 830 2,304,240 2,726 58 083 | _—7
59 |Lake Bishamonnuma ctashiobara 1.620| 400 10 u 452 [2330 2310 4150 2311 £ w0 | AAN
- Vil
60 |Lake Oguninuma llege 4,100 [ 2,670 | 1,180 2,200 3850[3060[ 2860 |3.50 3405 60 osr | AWAN
61 [ Aizu(farm pond) Lake Onuma Nishiaizu Town 930 | 129 620 385 [ 17 172 351 0 61 120 AA/\,
62 Center :‘:;‘Wﬁka'“a‘s“ 19| 20 | 114 | 63 319 o7 | 119 | 194 | 67 | 103 81 159 24| 22| a2 87 | 102 | 156 | 108 | 530 3 0se | _—7
6 [Takahashi River Estuary 261 | 201 142 233 105 | 98 o7 9% 8 155 9 | 11 6 041 |~
64 0guro River Estuary 0 | 99 9% % 110 | 88 75 85 75 89 78 | 65 64 030 | T~y
6 [Tenjinhama Beach Inawashiro Town| 108 | 0 106 201 a | 1 8 n 62 95 3 | e 3 041 |
66 Hishinuma River Estuary 39 | 47 49 2 47 | 23 28 27 28 25 30 | 45 66 051 | T~y
67 Intake of Asakasosui 182 | o1 | 255 | 247 201 160 | 170 | 248 | 440 | 103 162 211 262 | 278 156 205 | 272 | 211 | 178 | 359 67 0% | _—7
[~ |Lake tnawashiro
amajinama Beach 189 | 189 151 206 213 | 161 s | 13 152 149 156 | 176 68 017 |~
6 Funatsu Port 102 | 382 101 141 224 | 100 | a4 204 202 21 | 128 6 037 |~
— Koriyama City
0 gs'('j:ff of Funatsu River 8 | o1 218 1| 7 54 3 166 a2 2| 1 0 10 | T~y
n Seishogahama Beach 34 | 174 387 £ 500 | 490 a0 | 2a 455 374 272 | 438 7 030 |~
Azwakamatsu
72 raragawa River Esuary [ 790 | 520 1,030 740 379 | 700 690 469 700 279 188 | 348 72 080 | T~y
7 Koishigahama Floodgate  [Inawashiro Town 226 | 389 | 308 | 20 363 | 100 | 274 | 89 | 257 | 200 20| 193 |2mn| 2| 190 [ 12| 205 | 210 | 26 | 256 s 042 |~
74 | Higashiyama Dam Reservoir ’C“‘;“/‘W"ka'"a‘s“ 850 [ 1,990 18 2,000 214 520 [1,870 1880 1,360 790 1284 i o | AAN
s Center 57 | 127 58 0 107 1560| 372 s 0 537 5 | AMAN
Midpoint between the M/\
76 |Lake Numazawa center of the ke and off ~[Kaneyama Town 37 | 1200 129 i 237 50 | 130 101 265 100 % 126
the estuary
7 Offshare of Macnosawa % | 118 163 148 163 131 53 7 2% 15 ” 048 |~
River Estuary
78 |Aizu (farm pond) Aizumisato Town 640 | 970 7,800 4% a i 870 308 327 | 12300 2321 13 e | NN
79 [Okawa Dam Reservoir Azuwalamatsu 139 | 344 14 400 208 | 90 526 | 218 350 124 89 3 100 | T~y
80 | Tagokura Reservoir 700 | 343 360 378 3| 760 351 310 80 oss | AVAN
IV Tadami Town
81 [t pond) Fukui oo 0 30 0 0 0 10 0 81 230 | T~
[Tajima Dam Reservoir
82 | e Funehane) Minamiaizu Town| 550 | 870 333 980 260 384 134 404 8 0.69 M/\
83 [Okutadami Reservoir Tadami Town 209 | 236 | 148 8 277 | 103 n 140 | 131 109 154 | 203 X 8 | Ty
84 |Lake Ozenuma Hinoemata Village 70 | 160 | 117 | ss0 | 122 | 59 12 70 | 160 |1.160|1380| 670 ) 84 13 | —7
*1: Bank cells are locations where samples were not collected. The result “Not detectable” i indicated as *0.” Ale|lc|o . 824 | Average
*2: Avithmetic Average; calculated by assuming ND=0; Color codes show categories (see the righ).
*3: Results of the analysis of trends at respective locations using the method explained on4.3(1) 2) TS Decreasing —7 Increasing ~— Unchanged A\ Varying
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3) Ibaraki Prefecture

In Ibaraki Prefecture, surveys were conducted 9 to 18 times from September 2011 to February 2016 for lake
sediment samples collected at 19 locations.

Regarding concentration levels of detected values, one location was categorized into Category C, four
locations into Category D, and 14 locations into Category E (see Table 4.3-27 and Table 4.3-28).

Concentration levels were generally decreasing at eight locations, were unchanged at eight locations,

fluctuating at two locations, and generally increasing at one location.

Table 4.3-27 Categorization of detected values at respective locations
(Ibaraki Prefecture: lake sediments)

Catedor Percentile Number of Locations
gory (percentile in all detected values) | locations
A Upper 5 percentile 0 (None)
B Upper 5 to 10 percentile 0 (None)
C Upper 10 to 25 percentile 1 No.13
D Upper 25 to 50 percentile 4 No.12. No.14. No.15. No.16
£ Upper 50 to 100 percentile(lower 14 No.1. No.2, No.3. No.4, No.5. No.6. No.7. No.8. No.9, No.10. No.11, No.17,
50%) No.18, No.19
Changes in concentration levels in lake sediments by location (locations in Categories C, D or E in Ibaraki
Prefecture)
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Figure 4.3-15 Changes in concentration levels over the years at respective locations
(Ibaraki Prefecture: lake sediments)
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Table 4.3-28 Detection of radioactive cesium at respective locations

(Ibaraki Prefecture: lake sediments) (No.1)

Location Lake Sediments/Radioactive Cesium (Cs-134+Cs-137)/Concentration(Ba/kg)(*1)
. FY2011 FY2012 FY2013
No. Water area Location
8 9 10 [ 11 | 12 1 2 3 4 5 6 7 8 9 10| 11 ] 12 1 2 5 6 8 9 10| 11| 12 2
1 Hiroura 320 260 200 122 219 219 221 114 155 165
N . " Ibaraki
2 |Hinuma Miyamae Town 37 162 179 98 118 184 146 49 49 204
3 Oyazawa 670 420 550 810 690 610 570 540 490 490
4 Offshore of | Namegata 3% 1,300 228 201 370 890 650 630 770 640
Tamatsukuri City
5 Offshore of |1 i rown 340 440 610 430 252 270 280 320 208 257
Lake Kakeuma
Kasumigaura Miho
6 Center " 221 900 178 151 630 310 300 880 490 340
Village
Inashiki
7 Offshore of Aso City 330 250 183 202 186 183 150 139 164 138
8 Offshore of - |Namegata % 1,000 510 520 239 610 610 410 470 470
3 Kamaya City
[—Lake Kitaura
9 Jingu Bridge 220 217 106 103 93 95 121 136 139 172
Itako City
Lake
10 184 143 110 97 102 93 113 66 91 141
Hitachitone Sotonasakaura
River i
1 IKisu éﬁ';'su 290 205 168 152 154 142 104 102 108 9%
12 |Hake Center of Lake  |Ryugasaki 1,840) 1,020) 1,000 1,170) 1,210) 1,300) 1,010) 850 980 770
Ushikunuma  [Ushikunuma City
Mizunuma Kitaibaraki
1 Dam City 5,100f 5,400 3,600 4,200
14 |Koyama Dam . 940 690 890 1,250
Takahagi
City
15 |Hananuki Dam 2,730 2,520 2,000} 1,940
16 |Jyuou Dam  |Center gi':;“fh' 620 520 1,750 950
17 |Ryuji Dam Hitachiota 1,020} 1,010} 760 1,110]
City
18 |Fujiigawa Dam Shirosato 500 480 450 650
Town
" Kasama
19 [lida Dam City 18 0 45 53
total number 297 DEFQCIIOH 205
of samples times

*1: Blank cells are locations where samples were not collected. The result “Not detectable” is indicated as “0.”
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Table 4.3-28 Detection of radioactive cesium at respective locations
(Ibaraki Prefecture: lake sediments) (No.2)

Location Lake Sediments/Radioactive Cesium (Cs-134+ Cs-137)/Concentration(Bg/kg)(*1)
Average of coefficient |
FY2014 FY2015 FY2015 | No. of ©
Water area Location Changes (*2) variation )
a|s |6 |78 |ofw|lulw|t|2|s|a|ls|e|7]|s|ofw|u|lw|i]|2]s3
Hiroura 136 11 136 % 101 9 95 99 1 042 | T~
" Ibaraki
Hinuma Miyamae Fei 119 264 120 119 80 128 146 61 2 047 |~
Oyazawa 450 442 460 590 470 405 465 367 3 022 | T~y
Offshore of Namegata 510 580 540 510 540 530 439 61 4 045 |~
Tamatsukuri city
Offshore of "
e ek Ami Town 165 168 8 182 137 261 132 147 5 051 | T~
Kasumigaura
Center Miho Village] 242 192 460 360 257 610 165 543 6 058 /V\/\,
Inashiki
offshore of Aso | 1 143 134 139 138 108 121 133 124 7 033 | T~
Offshore of Namegata 550 203 416 429 200 405 427 361 8 046 | ~~m
Kamaya city
Lake Kitaura
Dingu Bridge 9% 107 15 86 128 102 18 17 9 031 |~
Htako City
Lake 49 76 %2 79 9 89 15 81 10 035 | T~y
Sotonasakaura
IKisu Kamisu City| 74 97 95 a o1 80 82 o1 u | ooa | T~y
Lake Center of Lake  |Ryugasaki
ebkunuma |Chikumam oy 840 510 740 760 800 670 660 565 2| 03 | T~y
) Kitaibaraki
13 [Mizunuma Dam city 2,720) 2,980 3,170 2940 2490 3070 2730 2600 2,723 1B 02 | T~y
14 |Koyama Dam 740 690 770 1750 302 1080 880 990 813 14| 03 |~
Takahagi
City N s
15 [Hananuki Dam 610 1,200 1,050 1380 1410 2050 1990 1310 " 1690 5| 037 |~
I A\
16 [dyuouDam  |Center Hitachi City 1,920) 1,980 2,540 1360 1170 1340 346 a5 N 825 16 [ os6 /\M
itachi M 7
17 |Ryuji Dam Sxﬁ"ma 0 900 740 490 301 169 880 610 |'|"\_-‘ 17 046 | ~~a
18 |Fujiigawa Dam ?:'\L":a"’ 103 498 17 346 580 18 041 | ~—m
Kasama
19 |1ida Dam ciy 180 1 55 156 165 182 218 19| o8 |_—7
*1: Blank cells are locations where samples were ot collected. The result “Not detectable” is indicated as “0.” AlB|C

*2: Arithmetic Average; calculated by assuming ND=0; Color codes show categories (see the right).

*3: Results of the analysis of trends at respective locations using the method explained on 4.3(1) 2) >  Decreasing —7 Increasing  ~~* Unchanged  A\AVarying
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4) Tochigi Prefecture
In Tochigi Prefecture, surveys were conducted 14 to 18 times from October 2011 to December 2015 for lake
sediment samples collected at eight locations.
Regarding concentration levels of detected values, four locations ware categorized into Category D, and four
locations into Category E (see Table 4.3-29 and Table 4.3-30).
Concentration levels were generally decreasing at two locations, were unchanged at one location, fluctuating

at four locations, and generally increasing at one location.

Table 4.3-29 Categorization of detected values at respective locations
(Tochigi Prefecture: lake sediments)

Catedor Percentile Number of Locations

gory (percentile in all detected values) | locations

A Upper 5 percentile 0 (None)

B Upper 5 to 10 percentile 0 (None)

C Upper 10 to 25 percentile 0 (None)

D Upper 25 to 50 percentile 4 No.1, No.2, No.4, No.7

E Upper 50 to 100 percentile(lower 4 No.3. No.5. No.6. No.8

50%)
Changes in concentration levels in lake sediments by location (locations in Categories D or E
in Tochigi Prefecture)
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Figure 4.3-16 Changes in concentration levels over the years at respective locations

(Tochigi Prefecture: lake sediments)
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Table 4.3-30 Detection of radioactive cesium at respective locations (Tochigi Prefecture: lake

sediments)

Location Lake Sediments/Radioactive Cesium (Cs-134+Cs-137)/Concentration(Bg/kg)(*1)
. FY2011 FY2012 FY2013
Water area Location
8 9 [wofufw2fa|2f3|afs|e|7|8f]ofwfufafr|2|[3|afs|6|7]8]ofwfun|if1]:2
Miyama Dam
1 Y Center . 48 850 11 284 | 106 610
Nakagawa |Reservoir Nasushiobar
River System i a Cil
2 y: Shiobara Dam center |2 Y 2700 1,590) 900 1,000) 990 1,000 1,160| 1,080 1,020) 1,040)
Reservoir
3 Kawaji Dam Center 920 610 690 750 25 320 850 |1,320) 460 410
Reservoir
4 Ikari Dam Reservoir |Center 4,400] 6,700] 4,100) 3,300] 2,500 4,000] 530} 5,100] 1,980} 2,560]
Kinugawa  (Kawamata Dam i ;
" Nikko Ci
5 River System |Reservoir Center o City 0 176 212 190 140 330 350 321 370
6 Lake Yuno Center 0 270 28 390 286 248 440 320
7 Lake Chuzenji Center 153 1,180 830 115 710 420 270 122 168
8 Wa';;a;zr':"’er \Watarase Reservoir |Center |Tochigi City 251 165 | 134 197 177 113 164 460
total number 134 De?ec(lun 13
of samples times
*1: Blank cells are locations where samples were not collected. The result “Not detectable” is indicated as “0.”
Location Lake Sediments/Radioactive Cesium (Cs-134+4 Cs-137)/Concentration(Bq/kg)(*1) Average of costticent |
w Lot . FY2014 FY2015 on FY2015 No. of -3
ater area ocation anges - N
sls]efl7]es]ofw|ulwe]i2]s[a]s]e]7]s]ofw|ululi]2]s 2) variation
Miyama Dam
U] Nokagawa  |Reservor Center 343 560 1,230 740 960 820 580 514 AL 719 1 066 | —7
River System City
2 4 22:::::?”" Center | 930 1,060 1,030 1,210) 960 1,130) 290 290 668 2 046 | T~u
3 Kawaji Dam Reservoir | Center 1,420 307 355 330 382 257 261 215 060 | AN
4 Ikari Dam Reservoir | Center 1,740) 8,700 4,500 2,090) 1,760) 1,050) 275 333 068 | T~y
Kinugawa  Kawamata Dam
5| River System |Reservoir Center |Nikko City 203 354 232 1% 101 185 147 285 042 |~
6 Lake Yuno Center 1,270) 250 1,500| 339 520 535 132 1,240) 09 | AAA
7 Lake Chuzenji Center 840 640 550 1,010) 870 640 1,010) 880 057 | AN/
8 Wa'g;a:feg"’e' Watarase Reservoir  |Center |Tochigi City 146 134 144 21 103 123 137 148 06 | AN
*1: Blank cells are locations where samples were not collected. The result “Not detectable” is indicated as “0.” AlBfcC

*2: Arithmetic Average; calculated by assuming ND=0; Color codes show categories (see the right).

*3: Results of the analysis of trends at respective locations using the method explained on 4.3(1) 2) ™ Decreasing ~—7 Increasing ~~——& Unchanged /A Varying
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5) Gunma Prefecture

In Gunma Prefecture, surveys were conducted 12 to 18 times from November 2011 to December 2015 for

lake sediment samples collected at 24 locations.

Regarding concentration levels of detected values, one location was categorized into Category C, 10 locations
were categorized into Category D and 13 locations were categorized into Category E (see Table 4.3-31 and Table

4.3-32).

Concentration levels were generally decreasing at six locations, were unchanged at seven locations,

fluctuating at eight locations, and generally increasing at three locations.

Table 4.3-31 Categorization of detected values at respective locations

(Gunma Prefecture: lake sediments)

Cateao Percentile Number of Locations
gory (percentile in all detected values) locations
A Upper 5 percentile 0 (None)
B Upper 5 to 10 percentile 0 (None)
C Upper 10 to 25 percentile 1 No.10
D Upper 25 to 50 percentile 10 No.1. No.2, No.5, No.6. No.7. No.9, No.14, No.15, No.22, No.24
E Upper 50 to 100 percentile(lower 13 No.3. No.4, No.8. No.11, No.12, No.13, No.16, No.17. No.18, No.19. No.20.
509%) No.21, No.23
Changes in concentration levels in lake sediments by location (locations in Categories C, D or E
in Gunma Prefecture)
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Figure 4.3-17 Changes in concentration levels over the years at respective locations

(Gunma Prefecture: lake sediments)
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Table 4.3-32 Detection of radioactive cesium at respective locations (Gunma Prefecture: lake

sediments)

Location Lake Sediments/Radioactive Cesium (Cs-134+ Cs-137)/Concentration(Ba/kg) (*1)
FY2011 Fy2012 FY2013
Water area Location Municipality
s | o JwJulw[1]e]s]a]s[e]7]e]oJw|[ufeli]a]s]a]s]e]7]s]ewu]ule]i1]2]s:
Lake Okutone Center 750 1,250 2,210) 1,210 2,260 1,230 1,250|1,550
(Yagisawa Dam)
Lake Neramata Center [ Minakami Town 0 1,130 3,400) 2,420 2,920 1,100 910 (3,900
(Neramata Dam)
ke Dogen Center 1,490 970 640 560 960 660 440 540
(Sudagai Dam)
Lake Marunuma Center |Katashina Village 0 540 98 16 21 | 151 81 74
(Marunuma Dam)
Tonegawa River [L2Ke Fulivara Center | Minakami Town 4,600 1,430) 2,900 1,880 1310]1,160 2,130 3500
(Fujiwara Dam)
Lake Tanbara Center [ Numata City 3 860 380 420 390 890 520
(Tanbara Dam)
Lake Alaya Center | Minakami Town 1,690 1,970) 2,560 3,800) 2,320 2,790 3,500 3,260 760
(Aimata Dam)
Lake Sonohara
Sononaa bam) Center  |Numata City 420 500 | 430 500 590 440 380 164
Lake Akagionuma Center | Macbashi City 1310 108 1,400 1,480) 1,060]1,860 980 1,000
ke Okushima Center 660 530 1,760 380 560 630 4,300 1520
(himagawa Dam)
jo Town
Agatsuma River [Lake Shimako
e |(uakanojo Dam) Center % 1,120 510 1,350 840 1,190 860 278
Lake Tashiro
1,260| 1,160}
Konawa Do) Center | Tsumagoi Village 650 540 780 800 850 110
Lake Haruna Center | Takasaki City/Higashi- 0 114 3 20 a7 460 148
[ Agatsuma Town
Lake Kirizumi Center 49 790 3,700 1,900 2,380) 310 770 490
(Kirizumi Dam)
. City
ke Usui Center 2,600 970 1,950 4,100) 3,500) 3,400 3,400 1,340) 1,960)
(sakamoto Dam)
Karasu River ~[Lake Avafune Center ~|Shimonita Town a7 233 310 390 450 | 239 490 630 620 530
(Dodairagawa Dam)
Lake Oshio Center |Tomioka City 740 280 540 680 | 196 310 340 660 400 320
(Oshio Dam)
ke Kamna Center ~|Uiioka City/Kamikawa 75 197 128 213 228 | 242 178 320 410 93
(shimokubo Dam) Town
ke Hebikami Center {Kanna Town 1,670 690 270 990 111 720 610 70
(shiozawa Dam)
Lake Kusaki Center | Midori City 147 1,860 2,400) 207 440 760 650 1,010 720 1,670
Watarase River |(Kusaki Dam)
Lake Umeda Center |Kiryu City 179 0 123 129 710 280 62 203 810 25
gawa Dam)
Nakatsu River [ -2Ke Nozor Center | Nakanojo Town 550 | 300 | 700 82 660 1,580 181
(Nozori Dam)
Lake Jonuma Center 540 301 201 670
Watarase River
e [Tatebayashi City
Lake Tataranuma Center 1,440 950 530 1,240
total number of Detection
sample 38| iimes [ %70
*1: Blank cels are locations where samples were not collected. The result “Not detectable” is indicated as “0.”
Location Lake Sediments/Radioactive Cesium (Cs-134++Cs-137)/Concentration(Bq/kg)(*1) Averagoof costcent|
FY2014 FY2015 FY2015 No. rnds
Water area Location Municipality Changes *2) variation (*3)
4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
Lake Oktione Center 1,520) 760 1,170| 850 1,010) 940 910 | 790 1 03 |~
(Yagisawa Dam)
ke Naramata Center [ Minakami Town 750 2,280) 060[1,950] 1,620) 1,780) 3,030{1,230) 2 055 /\/\/\q
(Naramata Dam)
Lake Dogen
v oam) Center 860 680 820 600 620 630 431 | 630 3 036 | T~
Lake Marunuma Center  |Katashina Village 211 201 349 [ 127 227 265 118 | 352 4 082 /\/\/\
(Marunuma Dam)
Lake Fujiwara
Tonegawa Rivr | 20 PSR Center | Minakami Town 1,140 1200 1330 |10 12200 1240 810 1,300] 5 080 | T~
Lake Tanbara
Tanbors Doy Center |Numata City 570 530 1,250) 1430 1270 660 | 550 6 0s1 | —7
Lake Akaya Center [ Minakami Town 1,8%0| 1,240) 2,650) 1,950) 750 980 1,350) 1,850) 7 045 |~
(Aimata Dam)
Lake Sonohara
Sononars bam) Center |Numata City 266 237 342 336 261 279 103 146 8 03 | T~
Lake Akagionuma Center | Masbashi City 1,040) 79 640 {5,100 1,740) 1,230] 660 |1,920) 9 0719 /\/\/\
ke Okushima Center 1,110| 438 1,710[1,600 4,570) 1,140| 580 2,070| 10 087 /\/\/\
(Shimagawa Dam)
jo Town
Agatsuma River |Lake Shimako Center 266 510 570 | 410 720 670 107 339 1 062 /\/\/\
(Nakanojo Dam)
Lake Tashiro
1,180|1,320 ~~A
Komaws D) Center | Tsumagoi Vilage 14200 |1120] 343 610 620 | 580 12 0.45
[Takasaki City/Higashi-
Lake Haruna cener | eama Town 266 490 112 | 520 470 3s6 460 | 650 13 onr | —7
Lake Kirizumi
Ko bam) Center 38 1,420) 800 810 570 600 680 670 1 085 | T~
City
Lake Usui
1,230[1,330)
Sakamoto Dam) Center 215 1,160) 990 1130) 830 740 923 5 oss | T~
Karasu River |2Ke Avafune Center [Shimonita Town 710 770 700 840 530 237 a7 660 16 052 /\/\/\
(Dodiragawa Dam)
ke Oshio Center [ Tomioka City 650 830 1,170) 700 468 610 640 600 7 042 | ~A
(Oshio Dam)
ke Kamna Center ~[F1iloka City/Kamikawa 173 100 119 222 226 175 18 o2 18 044 | A
(Shimokubo Dam) Town
Lake Hebikami Center |Kanna Town 660 520 500 550 530 521 548 476 19 0.53 /\/\/\
(Shiozawa Dam)
Lok Kusaki o
(Center [ Midori Cit 300 361 400 315 200 237 357 15 20 096
Watarzse Rver |(Kuseki Dam) Y >
Lake Umeda ]
Kryugmns Dam) Center |Kiryu City 1130 1000 980 1,420) 240 780 950 500 2 080 | —
22 | Nakatsu River |12k Nozori Center | Nakanojo Town 1,900 358 1,220) 1,020f 2,210| 1,050( 454 1,184 2 075 /\/\/\
(Nozori Dam)
Lake Jonuma Center 720 720 260 241 518 560 680 688 23 0.37 S~
‘Watarase River Tatebayashi City
Lake Tataranuma Center 850 750 1,200 530 510 590 429 1,060 647 24 0.40 A
*1: Blank cells are locations where samples were not collected. The result “Not detectable” is indicated as “0." Als|c|D . 778 | Average

*2: Avithmetic Average; calculated by assuming ND=0; Color codes show categories (see the right)

*3: Results of the analysis of trends at respective locations using the method explained on 4.3(1) 2) T Decreasing —7 Increasing  — Unchanged AN Varying
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6) Chiba Prefecture

In Chiba Prefecture, surveys were conducted 18 times from November 2011 to February 2016 for lake

sediment samples collected at eight locations.

Regarding concentration levels of detected values, one location was categorized into Category C, one location
into Category D, and six locations into Category E (see Table 4.3-33 and Table 4.3-34).

Concentration levels were generally decreasing at six locations and were unchanged at two locations.

Table 4.3-33 Categorization of detected values at respective locations

(Chiba Prefecture: lake sediments)

Catedor Percentile Number of Locations
gory (percentile in all detected values) locations
A Upper 5 percentile 0 (None)
B Upper 5 to 10 percentile 0 (None)
C Upper 10 to 25 percentile 1 No.4
D Upper 25 to 50 percentile 1 No.3
E Upper 50 to 100 percentile(lower 6 No.L. No.2. No.5. No.6. No.7. No.8
50%)
Changes in concentration levels in lake sediments by location (locations in Categories C,
D or E in Chiba Prefecture)
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Figure 4.3-18 Changes in concentration levels over the years at respective locations
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(Chiba Prefecture: lake sediments)
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Table 4.3-34 Detection of radioactive cesium at respective locations (Chiba Prefecture: lake sediments)

Location Lake Sediments/Radioactive Cesium (Cs-134+Cs-137)/Concentration(Ba/kg)(*1)
R FY2011 FY2012 FY2013
No. Location [\
8 | 9 fw|uw|w|1]|2]|3|a|ls|e|7]|8]9o|w|u|lrs|2|3|[a]s]|e]7]e]o]w|ufrfi1|[2]3
1 Iiusashita 870 1,090} 980 940 900 880 660 440 880 730
— - Inzai City
Shimoteganuma
2 Lake |chuo 1,350 1,140 650 720 490 900 420 349 520 760
3 | T893 roanuma chuo  |Abiko 990 1,670) 990 1,540 1,580) 1,540) 420 1,200) 1,320) 1,550)
— ity/Kashiwa
4 Nedoshita city 3,300) 7,400 5,300 7,600) 7,600) 8,200 2,530 3,800) 4,400 5,700
5 Kita-Inbanuma Chuo 'C"ii;' City/Narita 730 880 910 630 460 560 151 195 550 500
6 Lake Inzai City 1,160 1,070 600 860 740 730 152 440 560 570
Inbanuma
7 Lowerarea of Sakura City 1,100 1,250 940 1,050) 910 880 340 251 800 800
Josuido water intake
8 Asobashi Bridge Yachiyo City 1,160 440 980 800 1,080 970 770 360 266 202
total number Detection
MO | 144 | PEECION | 144
of samples times
*1: Blank cells are locations where samples were not collected. The result “Not detectable” is indicated as “0.”
Location Lake Sediments/Radioactive Cesium (Cs-134+Cs-137)/Concentration(By/kg)(*1)
Average of coefficient | Trends
FY2014 FY2015 FY2015 No. °
No. Location Changes *2) of variation|  (*3)
afs|e|7]8]o|w|lulw 2(s|a|s]|e|7]|8|o|w|ufw|fi]|2]s
1 Fusashita 710 750 500 520 283 474 530
— Inzai City
2| e [Shimoteganuma chuo 440 320 325 443 441 324 264
3 | Te9aNUMa | anuma Chuo roiko 1,270) 1,150) 1,300 1,230) 1,160) 990 1,110)
4 Nedoshita CitylKashiwa City 5,700 4,700) 3,600 4,060) 3,510 2,070 3,180
5 Kita- Inbanuma Chuo 'C"Ifya' City/Narita 360 480 450 350 355 391 354
6| e |Prommatsushia Inzai City 313 430 520 490 520 509 313
Inbanuma
7 Lower area of Josuido |\ 2 ity 760 730 690 620 570 580 610
water intake
8 Asobashi Bridge Yachiyo City 121 460 304 338 187 216 312
*1: Blank cells are locations where samples were not collected. The result “Not detectable” is indicated as “0.” A B Cc
*2: Arithmetic Average; calculated by assuming ND=0; Color codes show categories (see the right).
*3: Results of the analysis of trends at respective locations using the method explained on 4.3(1) 2) ™3 Decreasing ~—7 Increasing ~—~— Unchanged A Varying
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(2)-3 Coastal areas
1) lwate Prefecture
In Iwate Prefecture, surveys were conducted 9 times from January 2012 to November 2015 for coastal area
sediment samples collected at two locations.
Regarding concentration levels of detected values, both two locations were categorized into Category E (see
Table 4.3-35 and Table 4.3-36).

Concentration levels were generally unchanged at one location and fluctuating at one location.

Table 4.3-35 Categorization of detected values at respective locations

(lwate Prefecture: coastal area sediments)

Percentile (percentile in all detected | Number of .
Category . Locations
values) locations
A Upper 5 percentile 0 (None)
B Upper 5 to 10 percentile 0 (None)
C Upper 10 to 25 percentile 0 (None)
D Upper 25 to 50 percentile 0 (None)
Upper 50 to 100 percentile(lower
E 2 No.1. No.2
50%) o5 o
Changes in concentration levels in coastal area sediments by location (locations in Categories E in lwate
Prefecture)
200
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S 160
4
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=140
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Figure 4.3-19 Changes in concentration levels over the years at respective locations

(Iwate Prefecture: coastal area sediments)
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Table 4.3-36 Detection of radioactive cesium at respective locations

(Iwate Prefecture: coastal area sediments)

Location Coastal area sediments/Radioactive Cesium (Cs-134+ Cs-137)/Concentration(Bg/kg)(*1)
) FY2011 FY2012 Fy2013
No. Location
8 9 10 1 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
1 |ofunato Bay (A) 0 33 39 46 35
2 |Hirota Bay 0 0 0 0 0
total number of Detection
18 N 7
samples times
*1: Blank cells are locations where samples were not collected. The result “Not detectable” is indicated as “0.”
Location Coastal area sediments/Radioactive Cesium (Cs-134+ Cs-137)/Concentration(Bg/kg) (*1)
Average of coefficient Trends
Fy2014 FY2015 FY2015 No. o "
Location Changes *2) of variation (*3)
4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
1 |Ofunato Bay (A) 16 13 0 10 0.81 /\/\A
2 [Hirota Bay 0 0 0 0 PN
*1: Blank cells are locations where samples were not collected. The result “Not detectable” is indicated as “0.” A B © D .

*2: Arithmetic Average; calculated by assuming ND=0; Color codes show categories (see the right).

*3: Results of the analysis of trends at respective locations using the method explained on 4.3(1) 2) > Decreasing ~ —7 Increasing ~ ~—* Unchanged A Varying
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2) Miyagi Prefecture

In Miyagi Prefecture, surveys were conducted 9 to 37 times from October 2011 to February 2016 for coastal

area sediment samples collected at 12 locations (excluding the 28 locations surveyed only in 2011 from the

analysis herein).

Regarding concentration levels of detected values, one location was categorized into Category A, one location

into Category B, one location into Category C, five locations into Category D, and four locations into Category
E (see Table 4.3-37 and Table 4.3-38).
Concentration levels were generally decreasing at two locations, were unchanged at two locations, fluctuating

at six locations, and generally increasing at two locations.

Table 4.3-37 Categorization of detected values at respective locations

(Miyagi Prefecture: coastal area sediments)

Percentile (percentile in all detected

Number of

Category values) locations Locations
A Upper 5 percentile 1 No.8
B Upper 5 to 10 percentile 1 No.9
C Upper 10 to 25 percentile 1 No.2
D Upper 25 to 50 percentile 5 No.1. No.4, No.6. No.7, No.11
E Upper 50 to 100 percentile(lower 4 No.3. NO.5. No.10. No.12

50%)

2,500

Changes in concentration levels in coastal area sediments by
location(locations in Categories A ,B or C in Miyagi Prefecture)

N
(=3
1S3
1S3

1,500

1,000

Radioactive Cesium (Cs-134+Cs-137)(Ba/kg)

500

Months

1 3 5 7 9111315171921 23252729 31 333537 39 41 43 45 47 49 51 53 55
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(*) Scales of the vertical axes differ in the left and right figures.

Figure 4.3-20 Changes in concentration levels over the years at respective locations

(Miyagi Prefecture: coastal area sediments)
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Table 4.3-38 Detection of radioactive cesium at respective locations

(Miyagi Prefecture: coastal area sediments)

Location Coastal area sediments/Radioactive Cesium (Cs-1344 Cs-137)/Concentration(Ba/kg)(*1)
] FY2011 FY2012 FY2013
No. Location
8 9 |w|u|n|1]:2 5 8 e 1 2 |3]a]|s5]|6 7 g o |w|u|lw|l1|2]3
1 |Kesennuma Bay (8) Offshore of Hachigasaki 17 0 54 50 16 | 48 57 |74 191 76
2 |KesennumaBay (C)  |Offshore of Oshimakita 0 158 m| 40 |78 400 | 740 450 19
5 | other neighboring sea[Oppa Bay (Iyusanhama 0 90 6| 281 2 101 2% 20 7 »
areas Beach)
Neighboring sea area of | Lake Mangokuura, M-6 0 s 00| 101 7 | s 74 o1 n 7
Ishinomaki (C) (center)
Neighboring sea area of  [Offshore of Kitakami
1
5 Ishinomaki (B-3) River Estuary 105 % 0 0 0 0 0 18 0 0
5 Nelghborlng( (s:é;a areaof | oo e of Naruse 165 205 136 | 101 56 93 151 | 128 i 16
7 Bay (B) Beach 139 830 410 [ 450 | 470 | 400 450 540 360 229
g [Neighooring seaarea of |\ o joner port, 4-Nai 270 213 1530[1500] 1530 [1,020 1,030 2,040 530 420
Sendai Port(A)
g [Neiohboring sea area of |, 5 4 540 o |2s8| 33 10 35 50 31 19
Sendai Port (B)
10 [A other neighboring sea |, 7 2 0|12 0 0 10 2 102 48
areas
11 [Cffshore of Abukuma 3% 230 142 | 128 | 193 | 131 | 103 | 115 61 | 13 [ 108 (2030 21 | 200 170 | 62 | 55
River Estuary
12 O_(fshore of Tsuyagawa 0 0 0 0 0
River Estuary
total number of 226 Defecuon 187
samples times
*1: Blank cells are locations where samples were not collected. The result “Not detectable” is indicated as “0.”
Location Coastal area sediments/Radioactive Cesium (Cs-134+4 Cs-137)/Concentration(Bg/kg)(*1)
Average of coefficient [ Trends
_ FY2014 FY2015 FY2015 No. o s
No. Location Changes 2 of variation|  (*3)
4|5 |6 |7 |89 |w|nfw|1]:2 4 |s|e|7|8|o|w|unf|1|2]s
1 |Kesennuma Bay (B) Offshore of Hachigasaki 67 82 141 87 9 40 a1 105 73 1 069 | _—7
2 [KesennumaBay (C) |Offshore of Oshimakita 68 72 490 464 426 382 418 376 2 [ /\/\/\.
All other neighboring sea |Oppa Bay (Jyusanhama
rom i 163 52 0 15 181 17 0 3 109 | T~y
A seaareaof |Lake M6 74 n o " 10 50 7 4 041 |~
(© (center)
Neighboring sea area of | Offshore of Kitakami /\/\A
Ishinomak (B-3) River Estuary 0 0 0 0 0 0 2“ 5 203
6 Neghboring e °FJoffshore of Naruse 149 136 36 3 53 120 65 6 052 /\/\/\.
7 Bay (B) Beach 440 520 155 230 216 239 198 7 050 | T~
8 Seaarea ol \Nsio inner Port, 4-Nai 55 54 322 1,000 530 740 563 8 074 /\/\/\.
Sendai Port(A)
Neighboring sea area of
Sondai Port (8 Gamo-3 49 0 0 327 15 560 910 9 145 | _—7
10 /A other neighboring sea |, ¢ 49 1 2 140 0 0 0 10 143 /\/\/\.
areas
1 |Offshore of Abukuma 45 | 126 |1,020 118 | 400 | 0 | 311|226 | 86 | 0 113 | 144 | 135 | 265 | 171 | 124 | 104 | 116 | 120 1 161 /\/\/\.
River Estuary
12 |Offshore of Tsuyagawa 0 0 0 B 2 JUUN
River Estuary
*1: Blank cells are locations where samples were not collected. The result “Not detectable” is indicated as “0.” AlB|C Average
*2: Avithmetic Average; calculated by assuming ND=0; Color codes show categories (see the right)
*3: Results of the analysis of trends at respective locations using the method explained on 4.3(1) 2) S Decressing —7 Increasing ——* Unchanged  ANAVarying
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3) Fukushima Prefecture

In Fukushima Prefecture, surveys were conducted 30 to 43 times from October 2011 to February 2016 for
coastal area sediment samples collected at 15 locations (this analysis excludes the survey results at eight
locations where the survey was conducted only once in 2011).

Regarding concentration levels of detected values, one location was categorized into Category A, one location
into Category B, four locations into Category C, three locations into Category D, and six locations into Category
E (see Table 4.3-39 and Table 4.3-40).

Concentration levels were generally decreasing at nine locations, were generally unchanged at one location,

were fluctuating at four locations, and generally increasing at one location.

Table 4.3-39 Categorization of detected values at respective locations

(Fukushima Prefecture: coastal area sediments)

Percentile (percentile in all detected | Number of .
Category . Locations
values) locations
A Upper 5 percentile 1 No.2
B Upper 5 to 10 percentile 1 No.14
C Upper 10 to 25 percentile 4 No.7. No.8, No.9, No.10
D Upper 25 to 50 percentile 3 No.4, No.11, No.15
Upper 50 to 100 percentile(lower
E PP P ( 6  [No.l.No.3.No5, No.6, No.12, No.13
50%)
Changes in concentration levels in coastal area sediments by location(locations Changes in concentration levels in coastal area sediments by location(locations in
2000 in Categories A or B in Fukushima Prefecture) 1400 Categories C, D or E in Fukushima Prefecture)
' ' —No. 1
1,800 —No.3
1,200 1
21,600 g \ —No.4
g £, o0 i\ —No.5
Ml /\
3 No. 14 3
&) 1,200 AI 3 80 ’ No.7
8 1000 & —No.8
g \ E o0 | /A
‘Z 800 k7
g \ ¢ I
£ 600 2
g \ g
g A 3
24 o

|
\
\ \ T
400 | \ A/\\ j L %D{%\ No. 11

400 \ A A No. 12
A wo AV, wf NIVAAS m
200 \/ \/ \/\\/\/\/\_/\/\N L\f,)( \‘/Q\\ M“ P -
0 0 ;,’\ 78 \.> No. 15
13 5 7 91113151719 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 13 5 7 9 11131517 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55

Months Months

(*) Scales of the vertical axes differ in the left and right figures.
Figure 4.3-21 Changes in concentration levels over the years at respective locations

(Fukushima Prefecture: coastal area sediments)
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Table

4.3-40 Detection of radioactive cesium at respective locations

(Fukushima Prefecture: coastal area sediments)

Location Coastal area sediments/Radioactive Cesium (Cs-134-+ Cs-137)/Concentration(Ba/kg) (*1)
FY2011 FY2012 FY2013
No. Location
s | o Jw|ulw] 2] a]s]e[7]s[e]w] uw Jel[1] 2 JTalals]e] 7 Je[oJw[ulJw]1]2]s
1 |Neighboring sea area of |Approx. 2,000 m offshore of 35 | 123 1,240) 38 320[ 62| 01| 30 o1 0 0 8 12| 0 4|0 0]o|o]s|n
S0s0 [Tsurushihama Fishing Port
2 |Matsukawaura sea area [0 conter of Fishing Right % | 32 610 15 300 | 164 | 90 105|123 [ 175| 55 | 53 | 48 2 | 18 | 11| 48 [101]| 0 | 89 | 45 | 164 30
|Area-1 in Matsukawaura sea area
3 [Neighboring sea area of | Approx. 2,000 m offsfore of 81| 57 102 36 10638 (30|38 | 138 |ufoe| 35 |19 15 36| 17|55 23|48 |61|16f 23|11
Sos0 Manogawa River
4 [Approx. 1,000 m offshore of Niida 17| 49 300 4 200|260 [ 470 | 400 | 268 | 114 67 | 610 51| 33| 38|61 |79) 27|70 48] 43|22
sea area of |River
Haramachi City | Approx. 1,000 m offshore of Ota
e 6| 48 |53 B |87 47| 14 | 38| 15| 38 | 47 | 44 | 51| 81| 54
6 Approx 1,000 m offshore of Odaka 88 127 50 [ 50| 187 | a7 38 | 31| 44 | 30 |380] 64 | 64 | 50 | 45|35
7 [Approx. 2,000 m offshore of Ukedo 214 | 420 | 234 [1,240( 187 | 243 | 204 | 870 | 133 | 152
sea area of |River
Soso District
8 [Approx. 1,000 m offshore of 620 | 570 | 620 | 620 | 580 | 530 | 400 | 500 | 700 | 620
Kumagawa River
9 [Approx. 1,000 m offshore of 520 | 480 [1,600[ 440 | 340 | 610 | 530 | 520 | 510 |1,140]
[Tomioka River
—— "
10 [Neighboring sea area of |Approx. 1,000 m offshore of 400 | 380 [ 154 | 113 | 380 | 530 295 | 290 | 251 | 154 | 191 | 278 | 243 | 290 | 198 [1,160]
Naraha Town Kidogawa River
11 |Approx. 1,000 m offshore of Asami River Estuary 730 | 480 900 480 570|470 310| 330 | 360 |1110f 970 | 277 | 430 320 | 290 | 190 | 241 | 143 272 | 254 | 202 | 192 | 262
12 |Approx. 1,000 m offshore of Ohisa River Estuary 520 | 490 26 205 153 196 [ 170 | 102| 213 | 54 | 80 | 290 | 200 149 | 131|102 | 125| 96 | 75 | 167 | 100 | 155 | 161
13 [Neighboring sea area of | Approx. 1,500 m offshore of Natsui 590 | 211 310 223 156] 150 [ 113| 133 74 | 150 86 | 125|132 55| 60 | 55| 63 | 47| 57 | 49 | 53| 90 | 76
Iwaki City River
14 |Onahama Port [Approx. 400 m north of 380 | 630 590 156 590 | 480 | 280 | 550 | 730 | 770 | 420 | 470 | 460 580 | 460 | 400 | 740 | 450 | 380 | 520 | 560 | 370 | 630
Nishibouhatei No. 2
15 [Joban coastal sea area :m?x 1,000 m offshore of Binda 800 | 360 340 260 280| 214 | 249 [ 193| 167 | 77 | 168 | 169 | 184 112 | 139 | 108 | 189 | 129 | 200 | 104 | 205 | 122| 98
Toral number | | Detection |
of samples times
*1: Blank cells are locations where samples were not collected. The result “Not detectable” is indicated as “0.”
Location Coastal area sediments/Radioactive Cesium (Cs-134+Cs-137)/Concentration(Ba/kg)(*1)
Average of coefficient [ Trends
FY2014 FY2015 Fv20i5 | No h
No. Locatin Changes s of varaton| (-3
s[s[e[7]s[oJw[uJe]t]e]as|a]s]e]7[s[ofw[ulru]i1]2]s3
Neighboring sea area of | Approx. 2,000 m offshore of
1 [oe otroahivama Fiing port ofw|ofofofofoflofo]o oflofofofs|oflo|lo|s]o 1 306 | T~
2 |Matsukawaura seaarea  |/OUNd center of Fishing Right Avea-1 38| 73|32 | 17|19 a3 |45| 26| 0| aa 103 | 35 | 23 | 16 |2.460|2,950| 800 [1,230| 570 | 333 2 220 | _—7
in Matsukawaura sea area
Neighboring sea area of | Approx. 2,000 m offshore of
3 |y Nnogmis Rver 3|18 | 17|20 | 17|10 |a|a|17| 2 o | 13| 13| 12|58 |t09|16|2)|13]1s 3 21 | T~
Approx. 1,000 m offshore of Niida 13|20 |12 27|18 2|a|a|o]s 10 | 15 | 20 | 17 | 322 | 284 | 251 | 112 | 218 | 95 4 113 A/\/\,
Neighboring sea area of | RIVer
Haramachi City
| Approx. 1,000 m offshore of Ota River 24| 22| 18| 17| 15 | a8 | 21|26 |26 | 24 20|18 | 17| 19| 2|52 |7|aw|s]|ws 5 052 | T~
6 éﬁ/";‘)x 1,000 m offshors of Odaka 20|18 |28 |22 18|2|2a]16|10]a2 31| 59| 0|12 |65 [282|46|2 |20 6 125 A/\/\,
Approx. 2,000 m offshore of Ukedo 90 | 182 | 440 | 205 | 230 | 263 | 203 | 194 | 163 | 206 239 | 740 | 127 | 174 | 231 | 104 | 440 | 532 | 13 | 251 7 0.84 A/\/\,
Neighboring sea area of | RivVer
Soso District
8 [Approx. 1,000 m offshore of 440 | 470 | 450 | 368 | 333 | 207 | 374 [ 350 | 365 | 403 213 | 307 | 267 | 301 | 308 | 402 | 365 | 321 | 319 | 418 8 020 | T~y
Kumagawa River
9 [Approx. 1,000 m offshore of Tomioka 530 | 388 | 385 | 390 | 390 | 410 | 500 | 430 | 550 | 417 311 | 295 | 367 | 480 | 354 | 207 | 484 | 372 | 265 | 313 9 054 | T~y
River
10 |Nelgnboring sea area of | Approx. 1,000 m offshore of Kidogawa 370 | 240 | 201 | 215 | 203 | 274 | 275 | 404 | 144 | 234 361 | 206 | 477 | 217 | 219 | 95 | 67 |1,740| 224 | 118 10 0.95 NV\
Naraha Town River
11 [Approx. 1,000 m offshore of Asami River Estuary 127 | 268 | 105 | 173 | 100 | 88 | 205 | 188 | 209 | 219 123|132 [ 150 | 72 | o2 | 175 | 118 | 124 | 137 | 134 1 081 | T~
12 |Approx. 1,000 m offshore of Ohisa River Estuary 75| 76 | 43 | 84 [ 101|105 | 76 | 55 | 64 | 65 66 | 33 | 38 | 63| 56| 55|50 | a1 fas|oas 2 084 | T~y
Neighboring sea area of | Approx. 1,500 m offshore of Natsui
18 | iy o 101 80 | 70| 89 | 78| 54| 50| 35| 45| aa 60 | 37 | 25| 3t |48 | a7 | 35| 2a |32 |6s 13 tor | T~
14 [Onahama Port ﬁ‘;‘";’x 400 m north of Nishibouhate 540 | 540 | 450 | 450 | 780 | 480 | 440 | 830 | 449 | 354 368 | 340 | 452 | 399 | 490 | 477 | 312 | 508 | 361 | 530 1 028 [~
15 [Joban coastal sea area :fv"e"“x 000 moffshore of Binda 104 124 | 124 [ 102 | 06 | 108 | 88 | 75 | 84 | 125 62 | 60 | 56| 96 [ 75| 84 | 62| 74|64 70 L. 7 15 082 | T~
*1: Blank cells are locations where samples were not collected. The result “Not detectable” is indicated as “0." Als|c|D . 210 | Average

*2: Avithmetic Average; calculated by assuming ND=0; Color codes show categories (see the righ).

*3: Results of the analysis of trends at respective locations using the method explained on 43(1) 2) ™  Decreasing —7 Increasing -~ Unchanged A Varying
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4) Ibaraki Prefecture

In Ibaraki Prefecture, surveys were conducted 19 to 21 times from October 2011 to February 2016 for coastal

area sediment samples collected at five locations.

Regarding concentration levels of detected values, all five locations were categorized into Category E (see

Tab

Concentration levels were generally decreasing at three locations and were generally varying at two locations.

le 4.3-41 and Table 4.3-42).

Table 4.3-41 Categorization of detected values at respective locations

(Ibaraki Prefecture: coastal area sediments)

Percentile (percentile in all detected

Number of

Category values) locations Locations

A Upper 5 percentile 0 (None)

B Upper 5 to 10 percentile 0 (None)

C Upper 10 to 25 percentile 0 (None)

D Upper 25 to 50 percentile 0 (None)

E Upper 50 to 100 percentile(lower 5  |No.l.No.2. No.3. No.4. No.5

50%)
Changes in concentration levels in coastal area sediments by location (locations in Categories E in
Ibaraki Prefecture)
250

N
o
o

[y
[S2)
o

—No. 1

—No. 2

100

No. 3

—No. 4

Radioactive Cesium (Cs-134+Cs-137)(Bg/kg)

50

——No. 5

1 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53

Months

Figure 4.3-22 Changes in concentration levels over the years at respective locations

(Ibaraki Prefecture: coastal area sediments)
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Table 4.3-42 Detection of radioactive cesium at respective locations

(Ibaraki Prefecture: coastal area sediments)

Location Coastal area sediments/Radioactive Cesium (Cs-134+ Cs-137)/Concentration(Bg/kg)(*1)
FY2011 FY2012 FY2013
Location
8 9 10 | 11 | 12 1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2 3
1 |Offshore of Satone River Estuary 80 94 53 52 0 29 0 35 41 53 67
2 |Offshore of Okita River Estuary 173 165 52 18 | 17 | 30 34 42 28 0 13
3 |Offshore of Momiya River/Kujigawa 155 230 6 | 60 69 2| 12| 1 49 14 2 0 1
River Estuaries
Neighboring water body of Ken-o
4 Offshore of Nakagawa River 0 1 0 0 0 0 0 0 0 u 0 0 0
5 |Offshore of Tonegawa River Estuary 21 12 17 | 25 0 0 0 0 0 0 0 0 0
total number of Detection
101 " 57
samples times

*1: Blank cells are locations where samples were not collected. The result “Not detectable” is indicated as “0.”

Location Coastal area sediments/Radioactive Cesium (Cs-134+ Cs-137)/Concentration(Bg/kg)(*1)
Average of coefficient | Trends
FY2014 FY2015 FY2015 No. 5 "
Location Changes *2) of variation|  (*3)
4 5 6 7 8 9 10 | 11 12 1 2 3 4 5 6 7 8 9 10| 11| 12 1 2 3

1 |Offshore of Satone River Estuary 1 27 25 25 31 2 15 0.67 /\/\/\
2 |Offshore of Okita River Estuary 13 0 10 11 0 0 0 159 \
3 Offshore of Momiya River/Kujigawa 15 13 63 67 13 2 17 113

River Estuaries

Neighboring water body of Ken-o
* |offshore of Nakagawa River 0 0 0 0 0 0 0 250 | T~
5 [Offshore of Tonegawa River Estuary 0 0 0 0 0 0 0 220 \

*1: Blank cells are locations where samples were not collected. The result “Not detectable” is indicated as “0.” A B C

*2: Arithmetic Average; calculated by assuming ND=0; Color codes show categories (see the right).

*3: Results of the analysis of trends at respective locations using the method explained on 4.3(1) 2) S Decreasing —7 Increasing ~» Unchanged AN Varying
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5) Chiba Prefecture and Tokyo Metropolis

In Chiba Prefecture and Tokyo Metropolis, surveys were conducted 17 to 29 times from May 2012 to February
2016 for coastal area sediment samples collected at eight locations in total.

Regarding concentration levels of detected values, one location was categorized into Category C, three
locations were categorized into Category D and four locations were categorized into Category E (see Table 4.3-
43 and Table 4.3-44).

Concentration levels were generally decreasing at four locations, were fluctuating at three locations, and
increasing at one location.

Table 4.3-43 Categorization of detected values at respective locations

(Chiba Prefecture and Tokyo Metropolis: coastal area sediments)

Percentile (percentile in all detected | Number of .
Category . Locations
values) locations
A Upper 5 percentile 0 (None)
B Upper 5 to 10 percentile 0 (None)
C Upper 10 to 25 percentile 1 No.6
D Upper 25 to 50 percentile 3 No.5. No.7. No.8
£ Upper 50 to 100 percentile(lower 4 No.1. No.2. No.3. No.4
50%)
Changes in concentration levels in coastal area sediments by location (locations categorize into Category C,
D or E in Chiba and Tokyo)
900
—No. 1
800
/\ /\ —No. 2
600 —No.

500

400

300

N
o
o

Radioactive Cesium (Cs-134+Cs-137)(Bg/kg)

= ST e s ——— =S A A S —— =
1234567 891011121314151617181920212223242526272829303132333435363738394041424344454647
Months

—No.

—No.

—No.

No.

No.

Figure 4.3-23 Changes in concentration levels over the years at respective locations

(Chiba Prefecture and Tokyo Metropolis: coastal area sediments)
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Table 4.3-44 Detection of radioactive cesium at respective locations

(Chiba Prefecture and Tokyo Metropolis: coastal area sediments)

Location Coastal area sediments/Radioactive Cesium (Cs-134+Cs-137)/Concentration(Bg/kg)(*1)
FY2011 FY2012 FY2013
No. | Prefecture Location
g | o [w]ufJw[ife]s]a]s][e]r7]e]oJw]ulwe]t]e]s]a]s]e[7]s]oJw]Julr]i]z2]s
1 Tokyo Bay 7 (Offshore of Yorogawa River 0 50|15 21 0 0 1 1
Estuary
fishore of Miyako Ri
2 Tokyo Bay 5 (Offshore of Miyako River 17 15 | 27 | 59 33 19 30 19 21
Estuary
Chiba Offshore of Inb Disch
3 (Coastal sea area of Makuhari | o, = 0. O \Moanma DIscharge 0 3|10 01627 % 0|17 |s2|15) 36| a7 23
Prefecture Channel
Approx. 1 km offshore of
4 pprox. 1 k " 134 o|ofe|12]|0 0 0 0 0 0
Ebigawa River Estuary  [Coastal area of Keiyo Port
(Ebigawa River Estuary)
5 Approx. 1 km offshore of 37 wla|13]|ofo 0 38 0 54 0
Edogawa River Estuary
6 Approx.lkmnf_fshoreof Offshore of Kyu-Edogawa River 280 780 710 296 | 450 550 | 580 | 193 580 780
Kyu-Edogawa River Estuary [Estuary
Tokyo -
7 Yo |sts Offshore of Arakawa River/Kyu 490 440 | 380 | 400 | 440 | 420 320 410 97 | 330| 330 | 332 [ 370 204 354
Edogawa River Estuaries
8 Southwestern area of Toyosu |Offshore of Sumida River wl1ulol2e]o] 49 126 12 100 20 118
\Wharf Estuary
total number of 173 De!ecuon 120
samples times
*1: Blank cells are locations where samples were not collected. The result “Not detectable” is indicated as “0.”
Location Coastal area sediments/Radioactive Cesium (Cs-134+Cs-137)/Concentration(Bq/kg) (*1)
Average of coefficient | Trends
FY2014 FY2014 FY2015 No. .
No. | Prefecture Location Changes 2 of variation|  (+3)
s s[e[7]e[ofJwlule[t]2]s|e[s]e[7]e] o Jo[ulwe][i1]2]s
(Offshore of Yorogawa River /\N\«
Tokyo Bay 7 ertary 1 1 0 0 0 0 0 1 130
2 Tokyo Bay 5 Offshore of Miyako River Estuary 21 2 21 2 17 18 17 2 054 | T~
Chiba . |offshore of Inbanuma Discharge /\/\A
3 | prefecture |Coastal seaarea of Makehari - |OfF>1! w|ufo|w|s 14 19 o|wv|u| v |w 0 3 0.80
Approx. 1 km offshore of
13 0 0 0 0 0 0 4 284
Ebigawa River Estuary Coastal area of Keiyo Port (Ebigawal T
River Estuary)
Approx. 1 km offshore of
e s Loty 1 0 0 0 0 123 9 5 18 | _—7
| Approx. 1 km offshore of Kyu-|Offshore of Kyu-Edogawa River
oo e oty oty 630 | 500 | 375 | 168 | 409 237 0 410 | 267 109 266 | 335 198 6 055 | T~
Tokyo (Offshore of Arakawa River/Kyu-
7 | wetropols 58 Chogana River Extoris 311|330 | 370 | 300 | 278 257 255 180 | 1905 | 280 208 | 234 2 7 027 | T~
;‘,’::"‘Ne“”"am””“yos“ Offshore of Sumida River Estuary 18 62 19 109 83 110 89 8 072 /\A/\
*1: Blank cells are locations where samples were not collected. The result “Not detectable” is indicated as “0.” AlB|c Average

*2: Arithmetic Average; calculated by assuming ND=0; Color codes show categories (see the right).

*3: Results of the analysis of trends at respective locations using the method explained on 4.3(1) 2) ™2 Decreasing —7 Increasing ~~—& Unchanged N\AVarying
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(3) Conclusion
Concentration levels of detected values for sediment samples from public water areas (rivers, lakes, and coastal
areas) from FY2011 to FY2015 and their changes shown so far are summarized as follows (see Figure 4.3-24 and

Table 4.3-45).

1) Concentration levels of detected values
- Rivers
Within all surveyed locations (396 locations in total), the number of locations categorized into Category A
or B, which fall under the upper 10%, was the largest in Hamadori in Fukushima Prefecture (20 locations).
Such locations were also found in Nakadori, Fukushima Prefecture, Ibaraki Prefecture, Gunma Prefecture and
Chiba Prefecture.
* Lakes
Among all the locations (164 locations ), locations categorized into Category A or B were found in Hamadori
in Fukushima Prefecture.
» Coastal areas
Among all locations (42 locations ), locations categorized into Category A or B were found in Miyagi

and Fukushima Prefectures.
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River sediments

Number of locations <Legend >

E) 1.0 2.0 3.0 4.0 50 60 |:|Category A

Iwate (Upper 5 percentile)

Miyagi

OCategory B

Hamadori,Fukushima

Nakadori,Fukushima (Upper 5 to 10 percentile)

Aizu,Fukushima OCategory C

Ibaraki (Upper 10 to 25 percentile)

Tochigi OCategory D
Gunma

Chiba

(Upper 25 to 50 percentile)

Saitama mCategory E

Tokyo (Upper 50 to 100 percentile)

Lake Sed | ments Number of locations
0 10 20 30 40 50 60

Miyagi

Hamadori,Fukushima 1

Nakadori,Fukushima
Aizu,Fukushima |
Ibaraki

Tochigi

Gunma

Chiba

Coastal area sediments Number of locations
0 10 20 30 40 50 60

Iwate
Miyagi
Fukushima
Ibaraki
Chiba
Tokyo

Figure 4.3-24 Categorization by concentration levels of detected values for sediment samples

(upper: rivers; middle: lakes; lower: coastal areas)
(* Figure 4.3-24 shows the aforementioned Table 3.1-1 graphically.)
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2) Changes in detected values
- Rivers
A decreasing trend was observed at most locations.
* Lakes
Detected values were generally decreasing or unchanged at most locations but some locations showed

fluctuations.
» Coastal areas

A decreasing trend was observed at most locations except for some locations showing fluctuations.

Table 4.3-45 Changes in detected values for sediment samples from public water areas (rivers, lakes,

and coastal areas)

<Rivers>
Number of locations
Trends Fukushima Total
Iwate Miyagi Ibaraki | Tochigi | Gunma Chiba | Saitama | Tokyo [Number of
Hamadori| Nakadori |  Aizu . Percentage
locations

Decreasing 19 35 47 41 21 46 39 31 37 2 1 319 80.6
Unchanged 0 0 2 0 1 2 1 1 2 0 1 10 25

Varying 3 8 4 3 4 5 16 16 8 0 0 67 16.9
Increasing 0 0 0 0 0 0 0 0 0 0 0 0 0.0

Total 22 43 53 44 26 53 56 48 47 2 2 396 100.0
<Lakes>
Number of locations
Trends Fukushima Total
Miyagi Ibaraki | Tochigi | Gunma Chiba
Hamadori | Nakadori Aizu Numb_er of Percentage
locations

Decreasing 13 22 5 7 8 2 6 6 69 42.1
Unchanged 2 2 1 7 8 1 7 2 30 18.3

Varying 5 13 5 10 2 4 8 0 47 28.7

Increasing 1 4 1 7 1 1 3 0 18 11.0

Total 21 41 12 31 19 8 24 8 164 100.0

<Coastal areas>

Number of locations
Trends o ) ) ) Total
Iwate Miyagi |Fukushima| lbaraki | Chiba Tokyo  [Number of
. Percentag]
locations
Decreasing 0 2 9 3 2 2 18 42.9
Unchanged 1 2 1 0 0 0 4 9.5
Varying 1 6 4 2 2 1 16 38.1
Increasing 0 2 1 0 1 0 4 9.5
Total 2 12 15 5 5 3 42 100.0
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3) Summary by prefecture
Concentration levels of detected values and their changes are summarized by prefecture as follows (see Figures
4.3-25 t0 4.3-27).
(i) lwate Prefecture

« Surveyed locations for rivers were the 22 locations categorized into Category D or E. A decreasing trend
was observed at most locations.

« Surveyed locations for coastal areas were all two locations categorized into Category E. An unchanged trend
was observed at most locations except for several locations showing fluctuations.

(i) Miyagi Prefecture

« Surveyed locations for rivers were over 80% categorized into Category D or E, among the 43 locations,
some locations in the lower reaches were Category C. A decreasing trend was observed at most locations.

« Surveyed locations for lakes were almost all categorized into Category D or E, among the 21 locations, only
one location categorized into Category C. Concentration levels were generally decreasing or unchanged at
most locations.

« Surveyed locations for coastal areas were three-quarters of all locations categorized into Category D or E,
among the 12 locations, one categorized into Category A, another into Category B, and yet another into
Category C. There was a location categorized into Category A in the Sendai Port. Concentration levels
were fluctuating at many locations and the other locations shown mixture of each trend.

(iii) Hamadori, Fukushima Prefecture

 Approximately 50% of the 53 surveyed locations for rivers were categorized into Category A, B or C. Many
of the locations categorized into Category A or B were found near or northwest to Fukushima Daiichi NPS,
while the locations categorized into Category C were seen in the northern and southern parts of the district.
A decreasing trend was observed at most locations.

» Approximately 70% of the 41 surveyed locations for lakes were categorized into Category A, B or C. Many
of the locations categorized into Category A or B were found northwest to Fukushima Daiichi NPS. A
decreasing or unchanged trend was observed generally at most locations except for several locations
showing fluctuations.

* 60% of the 15 surveyed locations for coastal areas were categorized into Category D or E and the rest were
categorized into Category A, B, or C. The one location categorized into Category A was seen in the
Matsukawaura. A decreasing trend was observed generally at most locations except for several locations
showing fluctuations.

(iv) Nakadori, Fukushima Prefecture

« Approximately 70% of the 44 surveyed locations for rivers were categorized into Category D or E and the
rest were categorized into Category B or C. The locations categorized into Category B or C were found
from the center of the Abukuma River to the northern part. A decreasing trend was observed at most
locations.

« Eight of the 12 surveyed locations for lakes were categorized into Category D or E and the rest four locations

were categorized into Category C. The locations categorized into Category C were seen in the upper and
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lower reaches of the Abukuma River basin. A decreasing trend was observed at most locations except for
several locations showing fluctuations.
(v) Aizu, Fukushima Prefecture

* One of the 26 surveyed location for rivers was categorized into Category C and all the remaining locations
were categorized into Category D or E. A decreasing trend was observed at most locations.

« Six of the 31 surveyed locations for lakes were categorized into Category C and over 80% of the locations
were categorized into Category D or E. Concentration levels were fluctuations at many locations and the
other locations showed mixture of each trend.

(vi) Ibaraki Prefecture

» Over 70% of the 53 surveyed locations for rivers were categorized into Category D or E and the rest were
categorized into Category A, B, or C. The locations categorized into Category A or B were found in rivers
flowing into Lake Kasumigaura. A decreasing trend was observed at most locations.

» One of the 19 surveyed location for lakes was categorized into Category C in the northern part of the
prefecture and the remaining locations were categorized into Category D or E. A decreasing or unchanged
trend was observed at most locations.

« Surveyed locations for coastal areas were all the categorized into Category E. A decreasing trend was
observed generally at most locations except for several locations showing fluctuations.

(vii) Tochigi Prefecture

* One of the 56 surveyed locations for rivers was categorized into Category C and the remaining locations
were categorized into Category D or E. A decreasing trend was observed generally at most locations except
for several locations showing fluctuations.

« All eight locations for lakes were categorized into Category D or E. Concentration levels were fluctuating
at many locations and the other locations showing mixture of each trend.

(viii) Gunma Prefecture

* One of the 48 surveyed locations for rivers was categorized into Category A in the lower reach of the
Watarase River basin and all remaining locations were categorized into Category D or E. A decreasing
trend was observed generally at most locations except for several locations showing fluctuations.

« One of the 24 surveyed locations for lakes was categorized into Category C and all remaining locations were
categorized into Category D or E. Concentration levels were fluctuating at many locations and other
locations showing mixture of each trend.

(ix) Chiba and Saitama Prefectures and Tokyo Metropolis

» Over 60% of the 51 surveyed locations for rivers were categorized into Category A, B, or C. The locations
categorized into 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. A decreasing trend was observed at most
locations.

* One of the eight surveyed locations for lakes was categorized into Category C in Lake Teganuma and all the
remaining locations were categorized into Category D or E. A decreasing trend was observed at most

locations.
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* One of the eight surveyed location for lake was categorized into Category C at the mouth of the Kyuedogawa
River and all remaining locations were categorized into Category D or E. A decreasing trend was observed

at most locations except for several locations showing fluctuations.
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Figure 4.3-25 Categorization of and changes in concentration levels for river sediment samples from

public water areas

(*) Categories A to E show relative concentration levels for river sediment samples and cannot be compared with those for lake
sediment samples or coastal area sediment samples.
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Figure 4.3-26 Categorization of and changes in concentration levels for lake sediment samples from

public water areas

(*) Categories A to E show relative concentration levels for lake sediment samples and cannot be compared with those for river
sediment samples or coastal area sediment samples.
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Figure 4.3-27 Categorization of and changes in concentration levels for coastal area sediment samples

from public water areas

(*) Categories A to E show relative concentration levels for coastal area sediment samples and cannot be compared withthose for river
sediment samples or lake sediment samples.

132



5. Results (Radionuclides Other than Radioactive Cesium)
5.1 Radioactive strontium (Sr-90 and Sr-89)
(1) Public water areas
1) Outline
In principle, radioactive strontium was measured at locations with where the radioactive cesium
concentrations in sediments were high. Sediment samples from public water areas (rivers, lakes, and coastal
areas) were surveyed for Sr-90 from FY2011 to FY2015, and those from public water areas (rivers and lakes)
for Sr-89 in FY 2011, respectively. The status of the survey and the summary of the results are as shown in Table
5.1-1 (detection limits: approx. 1 Bg/kg (dry) for Sr-90 and approx. 2 Bg/kg (dry) for Sr-89).
Sr-90 was detected as detailed are as shown in 2).
Asurvey of Sr-89 was conducted with regard to 22 samples (13 river sediment samples and nine lake sediment
samples) only in FY2011 but Sr-89 was not detectable in any of these samples.

2) Detection of Sr-90 in sediment samples
(i) River sediments
Sr-90 was detected in nine of the 22 river sediments specimens surveyed in FY2015 (detection rate: 40.9%).
Except for Fukushima Prefecture, detected values were less than 1 Bg/kg (dry) (see Table 5.1-1).
Sr-90 was continuously detected since FY2011 at some locations in the Ota River and the Ukedo River in
Fukushima Prefecture, but detected values gradually decreased to fall below 2 Bg/kg (dry) in FY2014 (see
Figure 5.1-1).

(i) Lake sediments

In FY2015, the 68 lake sediments specimens were surveyed for Sr-90; from the 66 of these specimens, Sr-90
was detected (detection rate: 97.1%) (see Table 5.1-1). Sr-90 has been detected until FY2015 in each prefecture
surveyed. When reviewed site by site, detected values have been at relatively low levels and within the range of
FY2015 measured values from not detectable to 150 Bg/kg (dry) (see Figure 5.1-1).

(iif) Coastal area sediments
In FY2015, the 32 coastal area sediment specimens were surveyed; from three specimens from Fukushima
Prefecture, Sr-90 was detected (detection rate: 9.4%) (see Table 5.1-1). Measured values ranged from not

detectable to 0.78 Bg/kg (dry), which were lower than those obtained from rivers and lakes.
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Table 5.1-1 Detection of Sr-90 and Sr-89 in sediment samples from public water areas (rivers, lakes, and coastal areas)

O Sr-90

FY2011 FY2012 FY2013 FY2014 FY2015 Total

Property Prefecture Number of | Numberof | Detection Range of Number of | Number of | Detection Range of Number of  Numberof | Detection Range of Number of | Numberof | Detection Range of Number of [ Number of | Detection Range of Number of [ Number of Range of

samples detections rate(%) ZEUE L 1S samples detections rate(%) L B samples detections rate(%) TSR samples detections rate(%) B samples detections rate(%) MZEUEH 1S samples detections MBI E
[Ba/kg(dry)] [Ba/kg(dry)] [Ba/kg(dry)] [Ba/kg(dry)] [Ba/kg(dry)] [Ba/kg(dry)]
Miyagi 2 2 100.0 040 - 11 7 1 143 ND - 12 5 3 60.0 ND - 056 4 3 75.0 ND - 052 2 0 20 9 ND - 12
Fukushima 7 7 100.0 12 - 41 25 15 60.0 ND - 12 16 10 625 ND - 29 14 9 64.3 ND - 15 10 5 50.0 ND 19 72 46 ND - 12
Ibaraki 1 1 100.0 16 - 16 4 1 25.0 ND - 18 6 4 66.7 ND - 18 6 2 333 ND - 089 4 2 50.0 ND 0.92 21 10 ND - 18
Rivers Tochigi 1 1 100.0 3 - 13 2 0 - 2 1 50.0 ND - 023 2 1 50.0 ND - 053 1 0 8 3 ND - 13
Gunma 1 1 100.0 070 - 070 2 0 - - 2 1 50.0 ND - 044 1 0 - 0 0 - 6 2 ND - 070
Chiba 1 1 100.0 1 - 11 4 0 - 4 2 50.0 ND - 049 4 1 25.0 ND - 040 5 2 40.0 ND 0.35 18 6 ND - 11
Total 13 13 100.0 040 - 41 44 17 38.6 ND - 12 35 21 60.0 ND - 29 31 16 51.6 ND - 15 22 9 40.9 ND 19 145 76 ND - 12
Miyagi 1 1 100.0 16 - 16 3 2 66.7 ND - 21 5 5 100.0 03 - 22 6 5 83.3 ND - 09 8 7 87.5 ND 14 23 20 ND - 22
Fukushima 3 3 100.0 33 - 68 41 41 100.0 21 - 9@ 40 40 100.0 07 - 55 39 39 100.0 070 - 50 40 39 97.5 ND 150 163 162 ND - 150
Ibaraki 2 2 100.0 070 - 33 6 1 16.7 ND - 70 6 5 83.3 ND - 52 6 6 100.0 057 - 30 6 6 100.0 0.34 26 26 20 ND - 70
Lakes Tochigi 1 1 100.0 13 - 13 2 1 50.0 ND - 16 2 2 100.0 074 - 093 2 2 100.0 0 - 11 2 2 100.0 0.47 22 9 8 ND - 22
Gunma 1 1 100.0 20 - 20 2 2 100.0 19 - 22 2 1 50.0 ND - 17 2 2 100.0 5 - 17 8 8 100.0 0.67 24 15 14 ND - 24
Chiba 1 1 100.0 14 - 14 4 1 25.0 ND - 44 2 1 50.0 ND - 18 4 3 75.0 ND - 25 4 4 100.0 0.36 0.61 15 10 ND - 44
Total 9 g 100.0 070 - 6.8 58 48 82.8 ND - 93 57 54 94.7 ND - 55 B 57 96.6 ND - 50 68 66 97.1 ND 150 251 234 ND - 150
Miyagi 0 0 2 0 - 4 0 - N 2 0 N 2 0 10 0
Coastal Fukushima 0 0 21 0 - 30 1 33 ND - 033 30 2 6.7 ND - 058 30 3 10.0 ND 0.78 111 6 ND - 078
areas | Tokyo Metropolis 0 0 - 2 0 - - 0 0 - 0 0 0 0 2 0
Total 0 0 = 25 0 = ° 34 1 28 ND - 033 32 2 6.3 ND - 058 32 3 9.4 ND 0.78 123 6 ND - 078
ND: Not detectable
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Figure 5.1-1 Detection of Sr-90 in sediment samples from public water areas

(upper: rivers; lower: lakes)
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(2) Groundwater
Surveys of Sr-89 and Sr-90 were conducted with regard to approx. the 240 groundwater samples collected in
Fukushima Prefecture from January 2012 to February 2016.
The outline of the results of these surveys is as shown in Table 5.1-2. Detected values of Sr-89 and Sr-90 were
all below the detection limit (1 Bg/L).

Table 5.1-2 Detection of Sr-89 and Sr-90 in groundwater samples (all collected in Fukushima Prefecture)

Sr-90 Sr-89
Financial year | Number of | Numberof | Detection Range of Number of | Number of | Detection Range of
samples detections rate(%) measured values samples detections rate(%) measured values

[Ba/L](*1) [Ba/L](*1)
FY2011 8 0 0.0 - 8 0 0.0 -
FY2012 60 0 0.0 - 60 0 0.0 -
FY2013 77 0 0.0 - 77 0 0.0 -
FY2014 48 0 0.0 - 48 0 0.0 -
FY2015 48 0 0.0 - 48 0 0.0 -
Total 241 0 0.0 - 241 0 0.0 -

*1:Results were compiled by setting the detection limit at 1 Bg/L.In reality, the detection limit was set at 0.0002 Bg/L and
at 0.001 Bg/L for Sr-90 and Sr-89, respectively, for the FY2011 survey, and was set at 1 Bg/L for both Sr-90 and Sr-
89 for surveys in FY2012 onward.
In the FY2011 survey (calendar year 2012), Sr-90 was detected in all eight specimens, with detected values ranging
from 0.0004 to 0.0029 Bg/L. Similarly, while the detection limit for Sr-89 was set to 0.001 Bg/L in FY2011 (calendar
year 2012), Sr-89 in all eight specimens was below the detection limit.

5.2 Other y-ray emitting radionuclides

Apart from the aforementioned radionuclides (Cs-134, Cs-137, Sr-89 and Sr-90), measurement results for water
samples and sediment samples using a germanium semiconductor detector were analyzed from FY2011 to FY2015
to obtain activity concentrations of accident-derived radionuclides (Ag-110m, Te-129m, Nb-95, Sbh-125 and Ce-144,
etc?2.) and major naturally occurring radionuclides such as K-40. The summary of the results is as shown in Table
5.2-1.

Among the detected radionuclides, no artificial radionuclides were detected in water samples, while two types of
radionuclides, Ag-110m and Sb-125, were detected in sediment samples with detection rates of 1% or less. Since
FY 2013, neither radionuclide has been detected.

Six naturally occurring radionuclides (K-40, Pb-212, Pb-214, TI-208, Ac-228 and Bi-214) were detected; K-40 is
a naturally occurring radionuclide entrained during the Earth’s formation, while the other species are all either
uranium series or thorium series radionuclides, which are widely distributed in nature including earth crusts.

Among the detected radionuclides, Ag-110m and Sb-125 are artificial radionuclides that are generated at nuclear

power stations, etc. Therefore, their emitting sources are examined below.

2 For 1-131 from among the accident-derived radionuclides, water samples from public water areas (3,111 river water specimens, 1,416 lake water
specimens, and 715 coastal area water specimens) and sediment samples (3,073 river sediment specimen, 877 lake sediment specimens, and 393 coastal
area sediment specimens) were surveyed from FY 2011 to FY 2012; from FY 2011 to FY 2014, groundwater samples (3,793 specimens) were surveyed.
In none of these samples was I-131 detected (lower detection limit values: 1 Bg/L for water and 10 Bg/kg for sediments).
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Table 5.2-1 Detection of other radionuclides

<Water>
) o ) _ Major detected naturally occurring
Major detected artificial radionuclide ) i
Fiscal Number radionuclide
year of samples Detection rate and detected )
Type Type Detection rate
values
FY2011 1,755 — — K-40 10%
FY2012 3,518 — — K-40 6%
FY2013 3,860 — — K-40 13%
FY2014 3,856 — — K-40 10%
Pb-214 9%
FY2015 3,916 — — Pb-212 7%
K-40 7%

<Sediments> (detection limits: 7 - 180 Bg/kg for Ag-110m and 130 - 330 Bg/kg for Sh-125)

Major detected naturally occurring

Number Major detected artificial radionuclide . i
) radionuclide
Fiscal year of
Detection rate and detected .
samples Type Type Detection rate
values
K-40 79%
4 samples (0.26%) Pb-212 41%
FY2011 1,559 Ag-110m 46 - 170 By/kg Pb-o14 16%
T1-208 14%
Ac-228 41%
0
Ag-110m 26::”’2';; éo'?lf %) Bi-214 43%
M- g/Kg - 0

FY2012 2,885 K-40 970A)
3 samples (0.10%) Pb-212 75%
Sb-125 ' Pb-214 44%
140 - 420 Bq/kg TI-208 39%
Ac-228 25%
Bi-214 25%
K-40 91%
FY2013 3,062 - - Pb-917 19%
Pb-214 23%
T1-208 23%
Ac-228 24%
Bi-214 24%
K-40 91%
FY2014 3,035 - - Pb-512 18%
Pb-214 24%
T1-208 24%
Ac-228 32%
Bi-214 60%
K-40 88%
FY2015 3,158 - - Pb-917 63%
Pb-214 67%
T1-208 37%
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The two types of detected artificial radionuclides (Ag-110m and Sb-125) were not included in the publicized
reference materials concerning the amount of radioactive materials discharged due to the Fukushima NPS Accident?s,
but the Distribution Maps of Radiation Doses, etc., prepared in October 2011 include a detailed map showing activity
concentrations in soil which contains data for Ag-110m (see Figure 5.2-1). In addition, there were instances of
detection of Sb-125 in Niigata Prefecture after the accident!4. Since FY2013, however, Sb-125 has not been detected.

Ag-110m is produced as the result of activation of Ag-109 in a nuclear reactor, while Sh-125 is a radioisotope
produced as a result of nuclear fission.

Accordingly, in light of the distribution of the detected artificial radionuclides and their production processes, they
are considered to have been derived from the Fukushima NPS Accident.
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Figure 5.2-1 Map showing concentrations of Ag-110m in soill

13 Errors in the Released Data on the Amount of Radioactive Materials (October 20, 2011; Nuclear and Industrial Safety Agency)
http!//www.meti.go.jp/press/2011/10/20111020001/20111020001.pdf

14 Artificial Radionuclides Detected in Niigata Prefecture After the Accident at the Fukushima Daiichi NPS, by Ono, et al.; Annual Report of the
Niigata Prefectural Institute of Environmental Radiation Monitoring, vol. 9, 19-29.

15 Preparation of Distribution Maps of Radiation Doses, etc. (Te-129m and Ag-110m) by MEXT:
http://radioactivity.nsr.go.jp/ja/contents/6000/5050/24/5600_111031_rev130701.pdf
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(*) Average of detected values; Ag-110m was not detectable at any other time, or at any unmarked locations.

(*) Sh-125 was detected only at Joroku (agricultural reservoir) (approx. 10 km northwest of the Fukushima Daiichi NPS) at
Levels of 140 to 420 Bqg/kg during the period from July to November 2012.

Figure 5.2-2 Detection of Ag-110m in sediment samples from public water areas
(average of data from September 2011 to March 2013)
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Part 3: Other Radioactive Material Monitoring Conducted Nationwide (FY2015)

1. Outline of the Monitoring
1.1 Covered monitoring

As other radioactive material monitoring activity conducted nationwide, the results of the Monitoring of
Environmental Radioactivity Levels in FY2015, which has been conducted by the Nuclear Regulation Authority for
the purpose of clarifying the existence or nonexistence of the influence of nuclear facilities, etc. nationwide, are
compiled here.

Monitoring locations are as shown in Table 1.1-1 and Figure 1.1-1. See the relevant website for more details.
(http://www.env.go.jp/air/rmcm/result/nsr.html)

1.2 Compilation methods

Measurement data are available on the website of Environmental Radioactivity and Radiation in Japan,
"Environmental Radiation Database".¢

Data for this report were collected from this website under the following search criteria.

(i) Period: April 2015 to March 2016

(if) Coverage: Nationwide

(iii) Targets: All radionuclides

(iv) Targeted samples: Inland water (river water, lake water, freshwater), seawater, sediments (river sediments,

sea sediments)

%6 Environmental Radioactivity and Radiation in Japan "Environmental Radiation Database" http://search.kankyo-hoshano.go.jp/servlet/search.top.
(Japanese only,accessed 2017-06-14)
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Table 1.1-1 Locations for the Monitoring of Environmental Radioactivity Levels (30 in total)

No. Prefecture Property Sampling locations Water | Sediments
1 Lake Oyafuru, Ishikari City (Lake Barato) o -
Hokkaido
2 Coastal area | Yoichi Town, Yoichi County (Yoichi Bay) o o
Fukaura Town, Nishitsugaru County
3 Coastal area o o
. (off Kasose)
Aomori .. - -
Hiranai Town, Higashitsugaru County
4 Coastal area o o
(Mutsu Bay)
5 lwate Coastal area | Hirono Town, Kunohe County (off Taneichi) o o
6 Akita River Asahikawa, Akita City o —
7 Coastal area | Soma City (off Haragama Beach) o o
Fukushima
8 River Zainiwasaka, Fukushima City o -
9 Lake Kasumigaura o -
Ibaraki
10 Coastal area | Tokai Village, Naka County (off the NPS) o o
11 Chiba Coastal area | Tokyo Bay (off Sodegaura City) o o
12 Kanagawa Coastal area | Yokosuka City (Odawa Bay) o o
13 Lake Shichikuyama, Chuo Ward, Niigata City o -
Niigata
14 Coastal area | off Niigata Port o o
15 Fukui Lake Inogaike Pond, Tsuruga City o -
16 Nagano Lake Lake Suwa o -
17 Aichi Coastal area | Tokoname City (off Kosugaya) o o
18 Mie River Seki Town, Kameyama City (Suzuka River) o -
19 Kyoto Freshwater | Tenno, Ogura Town, Uji City o -
20 Osaka Coastal area | Osaka City (Entrance to Osaka Port) o o
21 River Katamo (Katamo River System) o o
22 River Kawakami (Kawakami River System) o o
23 Tottori River Hotani (Iwakura River System) o o
24 River Bessho (except for Katamo River System) o o
25 River Kannokura (Oshika River System) o o
26 Hiroshima River Kawate Town, Shobara City (Saijo River) o -
27 Yamaguchi Coastal area | Ajisu, Yamaguchi City (Yamaguchi Bay) o o
Higashiminato Town, Moji Ward,
28 Fukuoka Coastal area . . o o o
Kitakyushu City (off Chichisaki)
Minamisatsuma City (off the mouth of
29 Kagoshima | Coastal area . y( o o
Manose River)
30 Okinawa Coastal area | Katsuren White Beach, Uruma City o o
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Figure 1.1-1 Survey Locations for the Monitoring of Environmental Radioactivity Levels
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2. Results
2.1 Water

(1) Inland water'”

In the Monitoring of Levels performed in FY2015, inland water samples were reported for 9 radionuclides (Be-

7, K-40, U-234, U-235, U-238, Cs-134, Cs-137, 1-131 and Sr-90), as shown in Table 2.1-1.

A comparison with the results of the Monitoring of Levels for the last twenty years (excluding data from March

11, 2011, to March 10, 2012) revealed that detected values for all these radionuclides were within the past

measurement trends (see Figure 2.1-1).

Table 2.1-1 Detection of radionuclides in the Monitoring of Levels

[inland water]

Nuclides Number of Number of Range of measured values [The range of past measurement
reported data | detections [Ba/L] records (*1) [Bg/L]
Be-7 7 1 ND - 0.0055 ND - 0.021
Naturally K-40 10 10 0.013 - 0.28 0.0067 - 0.30
occurring U-234 10 10 0.00094 - 0.0044 ND - 0.015
radionuclides U-235 10 0 ND - ND ND - 0.00054
U-238 10 10 0.00076 - 0.0036 ND - 0.013
Cs-134 1 ND - 0.0062 ND - 0.041
Artificial Cs-137 4 ND - 0.022 ND - 0.084
radionuclides 1-131 0 ND - ND ND - 0.016
Sr-90 10 8 ND - 0.0026 ND - 0.0050

ND = Not detectable
(*1) Results of the Monitoring of Levels from FY1995 to FY2014 (excluding data from March 11, 2011 to March 10, 2012)

® : Detected value

Bq/L Bq/L — : The Range of past measurement records
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Figure 2.1-1 Detection of radionuclides in the Monitoring of Levels [inland water]

17 This report only covers data for river water, lake water, and freshwater in the Monitoring of Levels.
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(2) Seawater

In the Monitoring of Levels in FY2015, seawater samples were reported for 6 radionuclides (Be-7, K-40, Cs-
134, Cs-137, 1-131 and Sr-90) as shown in Table 2.1-2.
A comparison with the results of the Monitoring of Levels for the last twenty years (excluding data from March

11, 2011, to March 10, 2012) revealed that detected values for both of these radionuclides were within the past

measurement trends (see Figure 2.1-2).

Table 2.1-2 Detection of radionuclides in the Monitoring of Levels [seawater]

Nuclides Number of | Number of Range of measured The range of past measurement
reported data| detections values[Bg/L] records [Bg/L] (*1)
Naturally Be-7 2 ND - ND ND - ND
occurring
radionuc'ides K-40 16 0.18 - 12 0.078 - 14
Cs-134 16 ND - ND ND - ND
Artificial Cs-137 16 ND - 0.0019 ND - 0.040
radionuclides | 1937 13 ND - ND ND - ND
Sr-90 15 0.00073 - 0.0013 ND - 0.0084

ND = Not detectable

(*1) Results of the Monitoring of Levels from FY1995 to FY2014 (excluding data from March11, 2011 to March 10, 2012)
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Figure 2.1-2 Detection of radionuclides in the Monitoring of Levels [seawater]
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2.2 Sediments
(1) Inland water sediments (river sediments)
In the Monitoring of Levels in FY2015, inland water sediment samples (river sediments) were reported for
three radionuclides (U-234, U-235 and U-238) as shown in Table 2.2-1.
A comparison with the results of the Monitoring of Levels for the last twenty years (excluding data from
March 11, 2011, to March 10, 2012) revealed that detected values for all the 3 detected radionuclides were

within the past measurement trends (see Figure 2.2-1).

Table 2.2-1 Detection of radionuclides in the Monitoring of Levels
[Inland water sediments (river sediments)]

Nuclides Number of Number of Range of measured values The range of past measurement
reported data | detections [Ba/kg(dry)] records [Bq/kg(dry)] (*1)
Naturally U-234 5 5 11 - 38 6.5 - 76
occurring U-235 5 5 0.43 - 14 0.20 - 34
radionuclides | () 3g 5 5 11 - 39 66 - 94

(*1) Results of the Monitoring of Environmental Radioactivity Levels from FY1995 to FY2014 (excluding data from March 11, 2011
to March 10, 2012 and results reported in mg/kg units)
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Figure 2.2-1 Detection of radionuclides in the Monitoring of Levels [Inland water sediments (river

sediments)]
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(2) Sea sediments

In the Monitoring of Levels in FY2015, seawater sediment samples were reported for 8 radionuclides (Ac-228,

Be-7, Bi-214, K-40, Cs-134, Cs-137, 1-131 and Sr-90) as shown in Table 2.2-2.

A comparison with the results of the Monitoring of Levels for the last twenty years (excluding data from

March 11, 2011, to March 10, 2012) revealed that detected values for all these radionuclides were within the past

measurement trends (see Figure 2.2-2).

Table 2.2-2 Detection of radionuclides in the Monitoring of Levels

[Sea sediments]

Nuclides Number of Number of Range of measured values The range of past measurement
reported data |  detections [Ba/kg(dry)] records [Ba/kg (dry)](*1)

Ac-228 1 1 25 - 25 20 - 53

ONCaCt:‘rrfl:é Be-7 4 1 ND - 6.2 ND - 13

radionuclides Bi-214 1 1 17 - 17 4.8 - 31
K-40 15 15 99 - 750 33 - 720

Cs-134 15 4 ND - 3.0 ND - 35

Artificial Cs-137 15 10 ND - 12 ND - 76
radionuclides 1-131 8 ND - ND ND - ND
Sr-90 15 ND - ND ND - 0.46

ND = Not detectable

(*1) Results of the Monitoring of Environmental Radioactivity Levels from FY1995 to FY2014 (excluding data from March
11, 2011 to March 10, 2012)
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Figure 2.2-2 Detection of radionuclides in the Monitoring of Levels
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