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Progress of Landside Impermeable Wall freezing:
Phase 2 of the first stage

T=PCO

OThe purpose of the Landside Impermeable Wall construction lies not in freezing soil to form an
underground wall but in keeping groundwater from flowing into the reactor/turbine buildings and
preventing new contaminated water from being generated.

OBy closing less than 95 percent of the mountain side of the Landside Impermeable Wall in Phase
2 of the first stage, it is expected that the amount of groundwater flowing into the areas around the
reactor/turbine buildings will be reduced. This will help keep groundwater from being contaminated
during the first stage.

OThroughout the first stage, how freezing of the Landside Impermeable Wall has progressed will be
checked by monitoring the difference in groundwater levels inside and outside of the wall and the
amount of groundwater pumped up by the subdrain and groundwater drain systems and the well
point system.




Changes in soil temperatures over time

Note
- Average Soil Temperature (AST) of medium-grained sandstone layer (blue line):
average value of thermometer temperatures measured at 1m intervals except for the areas

between ground surface and Ground Level 2m and the areas around the first muddy layer boarder.

- Average Soil Temperature (AST) of alternating strata layer (red line):

Average value of thermometer temperatures measured at 1m intervals except for the areas

around the upper and lower parts of the alternating layer boarder.

T=PCO

Landside Impermeable Wall Freezing Progress Report: Soll Temperatures (Tempersfures iIn Thermometer Pipes) (scof 7 am., on Oclosts 11, 2008) ]
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Groundwater levels and hydraulic heads
(in the medium-grained sandstone layer 1 on the seaside)

T=PCO

What to be monitored in an early stage of the ice wall freezing (Phase 1 Stage 1, seaside, water levels in the middle-grained sandstone layer)

g system)

1. Landside Impermeable Wall (groundwater levels around the seaside and the operations of Subdrain pumpin

/[Legend]
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Ci, Co (Observation well)
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The data of groundwater levels as of 12 p.m. on October 11
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Groundwater levels and hydraulic heads
(in the medium-grained sandstone layer 2 on the landside)

T=PCO

What to be monitored in an early stage of the ice wall freezing (Phase 1 Stage 1, seaside, water levels in the middle-grained sandstone layer)

3. Landside Impermeable Wall (groundwater levels around the seaside and the operations of Subdrain pumping system)
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Groundwater levels and hydraulic heads _
(in the alternating strata layer and the fine- and rough-grained sandstone layer 1 on the seaside)T:'Pco

What to be monitored in an early stage of the ice wall freezing (Phase 1 Stage 1, seaside, water levels in the middle-grained sandstone layer)
5. Landside Impermeable Wall (groundwater levels around the seaside and the operations of Subdrain pumping system)
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The wells for the alternating strata layer and the fine- and rough-grained sandstone layer are grouped
together to show the difference in water levels close to each Unit, except for non-freezing areas (the bottom

|

of seawater piping trench for each Unit).

[Legend]
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Groundwater levels and hydraulic heads _
(in the alternating strata layer and the fine- and rough-grained sandstone layer 2 on the IandsidJ='Pco

ping system)
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The wells for the alternating strata layer and the fine- and rough-grained sandstone
layer are grouped together to include two wells outside the non-freezing area and
one well inside, for each Unit.

I~ cs
TP+66m
0P+81m

So-3
T.P+86m

OP4120m

OP+10.1m

Mountain 1-®

Gi-12
TP+67m
OP.+82m

Gi-13

TP+6.7m
OP+82m :

What to be monitored in an early stage of the ice wall freezing (Phase 1 Stage 1, seaside, water levels in the middle-grained sandstone layer)
7. Landside Impermeable Wall (groundwater levels around the seaside and the operations of Subdrain pu
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:‘\ [Legend]

=l: Gi, Go (Alternating strata layer)
: Si, So (fine-and rough-grained sandstone layer)
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8. Groundwater levels inside and outside of the Landside Impermeable Wall
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[Reference] Location map of groundwater level observation wells
(as of June 2016) T=PCO
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[Reference] Distribution map of soil temperatures (north side of Unit 1) T=PCO

[Legend] E)KEY PLAN Seaside (East) N
. . . . N ) Seaside of
[l Distribution map of soil temperatures [ oo oot oustsoorrozensonins. XX e Gechaeeh ~B) Qe Qe B E 9
Thermometer pipeforh nsid offozensi e % Cimecdumgraned sandstoe yer i the . otk 22 et - S Emenseliee
X inside of fosen 5ol Ine) ‘ 2
(1 North side of Unit 1 (a view from the north side) / Diagonaly installed thermometer pipe for the soil * Soil freezing pipes installed on single fine: _ o | [
freezing pipes installed on mulipe e (acvanced freczing) o J I I l .
Thermomete pipe forno freezing areas ‘ Sollfreezing pipes nstaled on muiple fnes s N B
(advanced freezing) g £ \ (C) g E
Y Comerottrozensoiine w—: Freczing areas forthe seaside anda partof EH] 7 T 32
the north side ES T ~ g s
(The temperature data as of 7 a.m. on October 11) g [ Q
iy L e
e s e ~Noteezingw® ! 4 notreezing.s
O — P e
No freezing, W.D ‘ (2) Landside of L L& @Landsideot - olecing LS~
“— East E— nere? andside (West) A i e IGE WAL S logkeda
RW31 R
0D 5 = 0P-9. 5 * Temperature ('C)
Connecting point with Seaside Impermeable Wall (North)  Folding point Threshold . : ek r M Re) s L 9.0 P (©
<To (6)-1, Units1-2 seaside>
\\(B) + 6,0
T | P+ 3,0 10
0P 0.0 0Px 0.0
1.5
=30 | ®= 3.0
P=50 0P=6.0 5
0P=9.0 ®=90
®=12.0 #=12.0 2.5
=150 B #=15.0
0P=18.0 0P=18.0 0
op=21, 0p=21.0
-2.5
o
5
MEETFE 0P-22.510
e el e S e T e e =15
I— - - - - - - = " " — West (leading to the landside of Units 1-2 (2))
\l/ Non-freezing area (North)
= Folding point AOEEE 0P+10, 750 FLI:68% 0P+10,920 RW3 -10
R _ Ry2 A lea e § WX e T
i~ R O O e O M
0P+ 6.0 i i | Ainl . . or+ 6.0 *No measurement: white
Buried part: grey
QP30 0P+ 3.0
=
=0 | The distribution maps on
= 6.0 ) A | I 0 pages 7-12 are for reference to
i { : 1 ] see soil temperature
P=90 £ 3 - : ? 1 | 1 1 1 : fluctuations of the depth
— direction which are mgasured
C by the thermometer pipes
0P=15.0 - i : installed around the Landside
: £ . - ] { ] I Impermeable Wall.
P18, T |

b A B
31-38



[Reference] Distribution map of soil temperatures (west side of Units 11.P=Pco

B Distribution map of soil temperatures

(2) Landside of Units 1-2 (a view from the west side)

«— North (to the north side of Unit 1 (1))

0P+ 90

Ki8% OP+11. 200

FIEAE
[8 mL

JBE T 0P-17.870

(The temperature data as of 7 a.m. on October 11)

Non-freezing area (West®)

[Legend]

‘Thermormeter pipe for the inside of frozen soil ine:

, Diagonally installed thermometer pipe for the soil

freezing pipes installed on multiple fine.
‘Thermormeter pipe for no freezing areas.

Y Comeraftrozensoi ine

e
+
¥

RE (recharge wel)
i (medium-grained sandstone layer in the.
inside of rozen soilline)

Soilfreezing pipes installed on single fine:
(advanced freezing)

Soilfreezing pipes installed on multple lines
(advanced freezing)

Freezing areas for the seaside and a part of
the north side.

gk

RW5

— A

TA).leY PI;AN

(6) Seaside of
Units 182

Seaside (East)
(5) Seaside of

——

() South side
of Unit 4

£, \ Nofreezing. s,

—Nofreezing W@ |

Units3& 4.

‘* S
Y (2 Candside of N "
No freezing, w0 U 38 2 Landside (West) CJLnseeo!

Theled arrowindeates o arecon
‘o uhich e 1GE WAL s logked

_Ri0
X

— South (leading to the landside of Units 3-4 (3))

Non-freezing area (West®)

Temperature ('C)

1.5

2.5

*No measurement: white
Buried part: grey



[Reference] Distribution map of soil temperatures (west side of Units 3-.ﬂ,)_

rCO

[Legend] E)KEY PLAN
Il Distribution map of soil temperatures [ — '

Thermometer pipe for the inside of frozen soll line.

(3) Landside of Units 3-4 (a view from the west side) / Dlagnaty sl remanetr ppe o s

Thermometer pipe for no freezing areas

Seaside (East)

B)  ©@seasisear (&) Seaside ot
Unts 182 Unts 384

N

RE (recharge wel)

= Eorensaiine
B Fasuselins

i (medium-grained sandstone layer in the.
inside of frozen soilline)

Ve
o
: | @
'. i ‘:QlNll"Pm5

=

L]y ¢
] o

Soil freezing pipes installed on single line: ~
(advanced freezing) ) \ ‘
o e |

Soil freezing pipes installed on multple lines
(advanced freezing)

Y :Comeroftrozensoi e Freezing areas for the seaside and a part of
the north side

(The temperature data as of 7 a.m. on October 11)

() South side
of Unit

oW _
17 NotreezingW.®

No reering, ./ Ol

voteggwn | ORI e wesy O o Mbow it

from which the ICE WALL is looked at

“— North (to the landside of Units 1 & 2 (2)) ——
i 0P+10. 100 Non-freezing area (West@) Temperature (°C)

RW13 RW14

Non-freezing area

(West®)

RWI1
4

b somes

QP+ 9.0
I 10
1.5
5
2.5
0
% -2.5
o—
© © v @ © » o« @ » © @ @ P v v v w» v 5 © = “w o w» © @ w v » v
T T by i € T I T b - b T il L Tx o, & by P T L. F by b T £ L X
d 4 0L L & L L L Ly L 5 L & Lt L L L ML B 4L d 5 L & b b L -5
S =1 2 = =1 3 3 S & = S & 2 = @b @ T = = = =4 S X B = 23 F 8 & =
= @ « © 5] S & & @ & & ~ N Y N ~ 4 x| ~ = - = = - = - - - =
BSE T 0P-19.123 “3) —1 4\
-1.5
[ Non-freezing area (West®) — South (leading to the south side of Unit 4 (4)) -10
RW16 O RW17 +
QP+10, 300 X RWI18

AOkaE

+H A A2 _0P+8.600

P+ 00 I m | =t A i 0P+ 0.0

B+ 60 Pt L *No measurement: white
Buried part: grey

P+ 2.0 0P+ 3.0

0Px 0.0 0P 0.0

0P= 3.0 0P— 3.0

0P= 6.0 OP= 6,0

P—9.0 OP— 0.0

P=12.0 = [ HMmEm. PUEHR P—12.0
e miadhi wLARSN SN —
T | e FoREE Ry

110-68
110718
90-78 &

160-75
150-78
140-78
130-78
120-78

@
=
I
=]
1=

100-6S
220-78
210-7S =
200-75 ¢

210-78
260-78
250-78

2 3
HtE=4 ) HFREE \MEETH 0P-19,123
91-6S, 92-6S, 93-68

ALAE TR 0P-18.979 T4& 0P-18.979 9



[Reference] Distribution map of soil temperatures (south side of Unit 4).,..=

rCO

[Legend] — KEY PLAN
. . . . [} : ® Seaside (East)
B Distribution map of soil temperatures I remermersmemmnimmtioe 5 v e g —

W%+ Ci (medium-grained sandstone layer nthe
inside of frozen soil ing)

Thermometer pipe for the inside of frozen soil line.

Soil freezing pipes installed on single line:
(advanced freezing)

(4) South side of Unit 4 (a view from the south side) 4 ey wpee melea onmatipb e "

Thermometer pipe fo no freezing areas Soil reezing pipes installed on multiple lines

(advanced freezing)

| + < -

Freezing areas for the seaside and a part of
the north side

() North side
of Unit 1
@ South side
of Unita

s Comerottiozensaine

(The temperature data as of 7 a.m. on October 11)

Q rx,

—— (2) Landside of Landside (West) @uandsidect | N o foezing, WS
—, “The red arrow indicates e drection
é— West (to the landside of Units 3-4 (3)) Non-freezing area (South) orerez OnMSS& 4 om which the ICE WALLislooked ot
) (C) -Thresho
Ci-4 RW19 RW20 // STo (43> Temperature (‘C)
Y EE Vb anssea o ey
®4:00 4} aomem ose N L3 ER 0P19. 300 ‘ AR = e
|
\ i 10
QP+ 3.0 |
1.5

2.5

TIB [BREE WTRE BEEE BEEE was mans UGN RUSE (JERS| AW SEAN] [USS!SAN [ARN! [N AR 8 S (- 1

RE T 0P-21. 200
Connecting point with Seaside Impermeable Wall (South)

Folding point
AOhGE
. 600

*No measurement: white
Buried part: grey

| wEBER|

looooobi 1k B . SN W - —"—o— a0

E 2

10




[Reference] Distribution map of soil temperatures (east side of Units 3-4’)=Pco

[Legend] — KEY PLAN
o . @, Ao
B Distribution map of soil temperatures | Al

Seaside (East) N

(5) Seaside of
Units 384 v :

va . Erozen soil e,

. forthe inside of " Ci (medium-grained sandstone layer in the.
‘Thermometer pipe for the inside of frozen soil ine. inside of frosen soil ne) f ITIT

(5) seasideofuniss4 . 4 e 4 EmmEm— ] oo ]
(west side: a view from the inside of frozen soil) Imemomeer e forn esing s ) & F“ " L

Y - comerottozen ot ime Freesing areas o th seasice and partof
O No fre

" —

Soilfreezing pipes installed on multiple lines
(advanced freezing)

* \
| Unit3 T8 | | unita T8 l
17 17

=
e

the north side

(1) North side
of Unit 1

(@) South side
of Unit4

(The temperature data as of 7 a.m. on October 11)

No @ No freezing. S,

s > i il \ 4
Nofreezing, 14 O 2 O O N
| @uendsideot = - = 3 Landside of No freezing, W.5
“— North (to the seaside of Units 1-2 (6)) _No freezing, W0 Units 162 Landside (West) @) andside ! +The red arrowindcates the arecton
el Sommwich he ICE WALL s looked at.
RW26
RW25 Temperature (‘C)

10

1.5

2.5

Unit 2 seaws 0
piping trencl T

) ] w @ [z} o & w 7] 7] ©w ) « ©»
E L T Ve I TR T, 1L T T T T g T T Y I 1 T T T i¥ ok 1 -5
w > = o \o =3 o o o o = =] & & 1= = = =) o o =] o o o =3
= 2 = &, &8 & 2 2
T T 024, 440 S E T 0P-26.5% N

*No measurement: white
Buried part: grey

Unit 4 seawq
piping trencl

11

ey
3% TF % 0P-24. 680



[Reference] Distribution map of soil temperature (east side of Units 1-2)

T=PCO

[Legend] - KEY PLAN
o ) . (A & Seaside (East) N @
B Distribution map of soil temperatures [P TR  JO— oA -

Thermometer pipe for the inside of frozen soil line 3¢+ Ci (medium-grained sandstone layer in the
inside of frozen Soilline)

(6) seaside of units 1-2
(west side: a view from the inside of frozen soil) Thermonete pipefor o ecaing areas

T comerotosensaine . Frccangreasfor e scasid andapat
o e

Unit2 T8
Soil freezing pipes installed on multple fines
(advanced freezing)

X,
X
, Diagonally installed thermometer pipe for the soil ‘ Sol freezing pipes installed on single fine:

=

(1) North side
of Unit 1

(4) South side
of Unit4

(The temperature data as of 7 a.m. on October 11)

Nofreezing, W.2 # -
i . ol No freezing. S.
No freezing, —O’ — O : i A

/ (2) Landside o © Lanastdo o rod jhofieszng. 1.5 !
= No freezing, W1 ide ofThe red arrow indicates the diecton
North (to the north side of Uit 1 (1)) = Units 1& 2 Landside (West) Units3& 4. from which the ICE WALL is looked a. |

Branching point
<to: (1) the north side of Unit 1>

AP hEE

RW32  RW29

Temperature ('C)

1.5

2.5

0P=21.0

0P=24.0

10-135 ;

=20-138 |

o
=

52 &

% e
41-135, 42-138, 43-13S ARETW F2d 10

outh (to the seaside of Units 3-4 (5))

*No measurement: white

&+ 0.0 Buried part: grey

OP=3.0
0P= 6.0
0P— 9.0
0P—12.0

0P=15.0

12

= 160-128}
210-128}

MEE TN 0P-24 550




