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Sea-side water-

shielding walls

Land-side frozen soil based 

water-shielding walls

Improvement of geological condition

Drainage 
ditch

Sub-drain
Groundwater bypass
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Water area facilities

Outer ward facilities

Facilities for anchorage

Water area

Inside of the port as a whole

Volume of seawater: Approx. 2,300,000 m3

Water depth: Approx. 7~8 m(water route)

Area in front of the cooling water intakes of 1 ~ 

4 Unit

Quantity of seawater: Approx. 160,000m3

Water depth: Approx. 4~5 m

Water route

Anchorage area
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Sampling date

“3月19日” means 3・19(March 19)

Screen of Unit 2

Upper layer

※ “<○” means the date is 

less than the detection limit

※ Unit : Bq/L

※ The actual date when 

tritium was sampled may 

be earlier than the 

sampling date shown in this 

picture.

Total β

radioactivity

Screen of Unit 1

The south-side of the 

cooling water intake(in 

front of the 

Impermeable Walls)

Lower layer
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Change of radioactive nuclide concentration in the seawater

Change of radioactive nuclide concentration in the 

north-side area of Unit 1 through 4 cooling water 

intakes and north-side area of the Ease Seawall Break 
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Water area facilities

Outer ward facilities

Facilities for anchorage

Water area

Water route

Anchorage area

The 

north 

side of 

Unit 1

The area 

between the 

cooling 

water 

intakes of 

Unit 1 and 

Unit 2

The area 

between the 

cooling 

water 

intakes of 

Unit 2 and 

Unit 3

The area 

between the 

cooling 

water 

intakes of 

Unit 3 and 

Unit 4
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Radioactive Nuclide Concentration of the groundwater in the east side 

of the Turbine Building(1/2)
<The north-side of Unit 1, The area between the cooling water intakes of Unit 1 and Unit 2>

※ “<○” means the value is less than the 

detection limit

※ Unit : Bq/L

※ The actual date when tritium was sampled 

may be earlier than the sampling date shown in 

this picture.

※ The data “○m” shown at the side of the 

number of observation halls denotes the depth 

of each hall.

Well point

Sampling date

“2月13日” means 2・13(February 13)

Total β

radioactivity
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<The area between the cooling water intakes of Unit 2 and Unit 3, the area 

between the cooling water intakes of Unit 3 and Unit 4>

※ “<○” means the value is less than the 

detection limit

※ Unit : Bq/L

※ The actual date when tritium was sampled 

may be earlier than the sampling date shown in 

this picture.

※ The data “○m” shown at the side of the 

number of observation halls denotes the depth 

of each hall.

Well point Well point

Volume

Radioactive Nuclide Concentration of the groundwater in 

the east side of the Turbine Building(2/2)
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Type of tanks to be disposed

Cylindrical flange-joint type tank

The number of tanks to be disposed

Type and the number of tanks to be disposed

tanks
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廃棄タンクの構造図（タンク除染技術検証事業関連）廃棄タンクの構造図（タンク除染技術検証事業関連）廃棄タンクの構造図（タンク除染技術検証事業関連）廃棄タンクの構造図（タンク除染技術検証事業関連）

Structure of the tank to be disposed

(Upright projections)
Approx. 12m

(Plane view of the bottom plate).

(Enlarged sectional view) (Enlarged 

sectional view)

Flange of the bottom plates

Reinforcing member of the 

bottom plates
Ap

pr
ox

. 1
0m

Concrete Base
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Structure of the bottom panels of the tank to be disposed

Flange of the bottom plates

Bottom of the side plate

Reinforcing member of the 

bottom plates

(Enlarged plane view)

Photo of the joint part of flange at the bottom of the tank

(Plane view of the bottom 

plates)

(Sectional view in  A-A)

Camera 

direction

Bottom plate

Welding

Concrete Base
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底板継手部構造（タンク除染技術検証事業関連）底板継手部構造（タンク除染技術検証事業関連）底板継手部構造（タンク除染技術検証事業関連）底板継手部構造（タンク除染技術検証事業関連）

Structure of joint of bottom plates(1/2)

Cross-section view of bottom plates 
waterproofing structure Construction example

Sealing materials
Water expanded 
waterproofing 
materials

Modified asphalt 

coating sheet
Sealing materials

Water expanded 
waterproofing 
materials

1:2 mortar
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Structure of joint of bottom plates(2/2)

Cross-section view of bottom plates 
waterproofing structure Construction example

Modified asphalt 

coating sheet
Sealing materials

1:2 mortar

Water expanded 
waterproofing 

materials

Sealing materials

Water expanded 
waterproofing 

materials

Joint caulking
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タンク内部胴板部（タンク除染技術検証事業関連）タンク内部胴板部（タンク除染技術検証事業関連）タンク内部胴板部（タンク除染技術検証事業関連）タンク内部胴板部（タンク除染技術検証事業関連）

Joint sealing of shell plates inside tanks

Camera 
direction

direction

direction

direction

Shell plates 

Shell plates 

Shell plates 
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タンクの側面構造（タンク除染技術検証事業関連）タンクの側面構造（タンク除染技術検証事業関連）タンクの側面構造（タンク除染技術検証事業関連）タンクの側面構造（タンク除染技術検証事業関連）

Photo of side structure of the tank (joint section)

Inside photo of dismantling 

the steel flange-type tank

Joint for side 

of a tank
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タンク内の放射性物質濃度（タンク除染技術検証事業関連）タンク内の放射性物質濃度（タンク除染技術検証事業関連）タンク内の放射性物質濃度（タンク除染技術検証事業関連）タンク内の放射性物質濃度（タンク除染技術検証事業関連）

Concentration of radioactive nuclide in the tank

Measured dose rates in the tank (H4 area No.5)

The dose rates measured around flanges were below 10mSv/h for beta-rays at almost points, 

and the maximum was approx. 22mSv/h. Dose rates from gamma-ray were 0.02 – 0.125 mSv/h 

70µm depth dose equivalent rate for beta-ray

1cm depth dose equivalent rate for gamma-ray

Bottom-plate 

flange part

Side-plate flange part 

(Inside)

Manhole

*2 Location revised, in 

response to the 

standardization of how to 

read the tank angle.

45-deg. 135-deg.

225-deg. 315-deg.

Upper end : 160cm above bottom plate

Lower end :  height of foot

0-deg.

270-deg. 90-deg.
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タンク内部の主な除染対象箇所（タンク除染技術検証事業関連）タンク内部の主な除染対象箇所（タンク除染技術検証事業関連）タンク内部の主な除染対象箇所（タンク除染技術検証事業関連）タンク内部の主な除染対象箇所（タンク除染技術検証事業関連）

Main target of decontamination inside the tank
• No defects were observed on general parts of the side plate from its appearance. At the joint 

section, sealing materials still remain.

• General parts of the bottom plate cannot be observed because of the remaining water. At the 

flange part, although there still accumulate some clads, sealing materials at the joint section 

still remain. At the bolted flange part, the shape cannot be clearly observed because of sealing 

materials and clads, remarkable corrosion, however, has not been observed at this time.

A-direction B-direction C-direction

Shell plate Shell plate
Shell plate

Flange surface

Bottom plate

Flange surface

Flange surface

Reinforcing barReinforcing bar
Reinforcing bar

Bottom plateBottom plate

Flange surface

Flange bolt
Flange surface 

(the reinforcing bars are vertically crossed)
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B area

2011.9

G6 area

2013.6

H6 north area

2012.5 C area

2013.7

H6 area

2011.12

H5 area

2011.12

H5 north area

2012.5

E area

2012.12

H9 west area

2011.11

H9 area

2011.8
H1 area

2011.7

H1 east area

2011.8

H3 area

2012.8

H2 area

2011.11

H2 area

2011.9

H4 area

2011.10

H4 north area

2012.4

H4 east area

2011.11

H3 area

For Groundwater by-pass
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Example of Boring CoreExample of Boring CoreExample of Boring CoreExample of Boring Core (for(for(for(for Demonstration Project for Unmanned Boring Demonstration Project for Unmanned Boring Demonstration Project for Unmanned Boring Demonstration Project for Unmanned Boring Technologies)Technologies)Technologies)Technologies)

Depth
Hole 

number Hydraulic conductivity of 

alternation (layer III), coarse-

grained sandstone (layer IV)

were calculated as assuming 

that length of test section is the 

thickness of sandstone layer in 

the section.

test section

Pelite (Layer II)

Alternation (Layer III)

Alternation (Layer III)

Pelite (Layer IV)

Fine-grained sandstone (Layer IV )

Pelite (Layer IV)

Coarse-grained sandstone (Layer IV )

Pelite (Layer IV)

test section

Medium-grained sandstone :5.7m

Medium-grained sandstone (Layer I )

Argillaceous seam in Medium-

grained sandstone (Layer I ) : 

2.1m (considered in the model)

Argillaceous seam in Medium-

grained sandstone (Layer I ) : 

1.6m

Medium-grained sandstone :9.5m

test section

Medium-
grained 
sandstone
(Layer I )

Medium-
grained 
sandstone
(Layer I )

Siltstone

Silt rock

Terrace deposit 

Pelite (Layer II)
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Example of Boring Procedure (Example of Boring Procedure (Example of Boring Procedure (Example of Boring Procedure (forforforfor Demonstration Project for Unmanned Boring Technologies)Demonstration Project for Unmanned Boring Technologies)Demonstration Project for Unmanned Boring Technologies)Demonstration Project for Unmanned Boring Technologies)

Boring for groundwater survey 
(example of construction for contamination measure L:25-30m    Period : approx. 10 – 20 days)

The countermeasures shall be required not to expand the contamination to other layers if 

boring halls are drilled in the area with the risk of soil or groundwater contamination. 

Task
Boring of backfilling and 

medium-grained sandstone

Example of 

period for task 

(days)*,**

* J⑦:Dose rate after the 

treatment to reduce 

dose rate is 0.25mSv/h.

** Total working time per 

day are from 12 to 18 

man・hours (= 2 – 3 

hours/day X 3 persons/ 

group X 2 groups)

Sampling water 
from upper 

permeable layer

Expanded hole 
boringφ200

Cementation for 
erecting casing

Pelite and 
alteration boring
L=10m, all core

Setting VP tube 
and water level 
gauge, water sampling

Procedure of 

the boring to 

prevent 

contamination

Backfilling soil

and medium-

grained 

sandstone

(upper 

permeable 

layer)

Pelite

Alternation

(Lower 

permeable 

layer)

・All core boring
・φ86mm
・Muds drilling
・Hole diameter for 

Pelite shall be less 
than 1m

・Sampling 
water with 
pump

・Non core boring
・φ200mm

(approx.)

・Erecting casing 
with O.D. 114mm

・Filling cement 
from bottom of 
hole to outside of 
casing

・Washing the hole 
with pure water

・Hollow inside 
casing

・All core boring
for the section
deeper than 
pelite

・Muds drilling

・Sampling 
water after 
setting VP 
tube

・Stop drilling when 
Pelite was 
confirmed

① Filling cement to 
the section of 
50cm above the 
boundary of layers 
after inserting 
casings

② After Filling cement 
to bottom of holes,
filling outside of casing 
by using hoses to fill
the lower part of 
casing

Setting 
water level 
gauge after 
insertion of 
VP tube

Using ｔubes
with hole only 

for alteration

Confirming
filling was 
finished for 
upper part.

7 days
(including geological  

confirmation)
1 day 3 days 2 days 3 days 3 days
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