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Landside Impermeable Wall 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 — P o
around the upper and lower parts of the alternating layer boarder. ' —-— c

o 10-18 Medium grained sancstone layer: *AST {(-17°C)

—110-18 Altermating strata layer. *AST (-16.9°C) )
O itinas B froden il and ther masmetes fipe B57mm

10
g ° \
%-‘. +
3w
)
3/31 L 818 8/ s 7/ 8/z3

—230-88  Medium grained sandstane Layer: *AST {-15.8°C)
—23(-8§ Alematingstrata layer: *AST (-14.3%C)
Ot byu frosma il snd tarmameter ppe 262mm

0

RN,

$oll Temperature{ )
883503

3

428 /18 am k4 /30 s/
—170-35 Medium grained sandstons byer: *AST (8°C)

—170-88  Alternating strata layer: *AST (-9.75C)

"Distance by foamen sai| sl U rmoseler pige 711mm

\

——

0

Soll Tmperature{t)

8§85 .03

¥/ LYy s18

— 4138  Mecium graines sandstons layer: *AST (-9.1%G)
£1-8§  AUiemating strata byer: *AST (:5.5°C)
SO st bl frosws we | and Ui mometer o e BE3=m

—

o2 sne am " 73 &z

2]

Soll Temperature(:)

883503

E]

—S81-58  Medium grained sandstons fayer: *AST (-11.6%C)

Alterrating strata layer: *AST (-11.6°C)
o SHED Do b/ i a8 berommatts sips K1nss

0

E 10 ™

g

2 o \

3 ——
£ -0

:=>

-»

§
§
H

a@mn e /% &z

320-5§ Mediumgraned sancstone layer: *AST (-7.5°C)

Alternating strata layer: *asT (-3%G)
e S20-53 " tiusamcn bt rae vl i hermemener pipe £7imm

Lo

soll Tomperature(T)

géﬁé.a

a1 “2 L] am s /% &/z

em 15 ™ wzm e

Landside Impermeable Wall Freezing Progress Report: Soil Temperatures (Temperatures in Thermometer Pipes) (Asof Augusta3

—130-138 Medium grainec sandstane layer: *AST [9.5°C)
201 ARemnating strata layer: *AST (-10.5°C)
1 58 otamce b frecem it and tharmemete s §71mm

2
g,,\
‘E"LY
s-uo
§4)

-0

¥  ym SN em I/ ™ W@

—200-128 Medum grained sandstone layer: *AST (-14.7°C)
Alternating strata layer: *AST {-14.6°C)
— 200-128 O stance /W froden wd and ther mometer ppe 65mm

— 180118 Medium-grained sanditons Ryer: *AST [12.1%)
Alternating strata lager- *AST {-11.3%C)
VO0-118 oirince by trasen col 0t tharmarmatar i T1men

\

yn a2 5/18 am /5

— 0108 ¢ Medivm grained sandstone layer: *AST (-13.1°C)
Q010§ - AEmatng strata layer. AST( 11.9%)

~Diatamcn Lm framws sl snd Darmometer @pe P2mm

Soll Temperature(c)

8 5.z

$oll Tomperature[T)
8850038

a2 sMs &m s /30 8/

7/ &/z

¥

Medium-grained sandstone biyer: *AST (-10.7°C)
Altemating strata layer: *AST {-11.1°G)
. biw freven wsd and thermomster pew P36mm

e 500118

— 5008 Medium - grained sandstone layer: *AST [-8.6%C)
50-@S ARErmating strata Layer. *AST (-12.5°C)
SO stenew biw frogen sl

O

sipe T2imm

En \
K
E
5 A&
=
3 =
-0
818 am 7 an 424 818 (] s /%0 &/zz

. 50-88 Medium grained sandstone layer: "AST |-5.5°C)
Alternating strata layer: “AST (-3°C)

5083 -iarancs bfm Saen sl aced S mamater pige S0

{11 ' -

42 818 am k4 7/ /3

130-88  Medium grained sandstone layer: "AST {-8.9°C)
130-88 Alternating strata layer: "AST (. 9.6%C)

~Bistance tm romen sal s theimo=eler piow B01me

‘ Thermometer pipes for Phase 1
[] Thermometer pipes for Phase 2

—160-58 Mediim grained sandstone layer: *AST (.7.5%)

G0-5§ Atemating strata layer: *AST (6.5°C)
: “Oistane biw froeen wd snd ther mometes ppe K23mm

-0
¥ 2 818 & 75 /% &/z

—90-68  Medium-grained sandstone Layer: *AST (-30.6°C)
30 8§ Altemating strata layer. “AST[-11.9°C)

— 1
*Oistanace boha Frocws sl and tharmomenes 5 se Mdmm

a3z &2 8N8 &1 /8 /30 &z

d Freezing Areas in Phase g -
and Freezing Areas after Phase 2 2 .
E -10
SR
-2
2
-30
aam a2 sN18 am s 7/3 8/z3
—150-68 Medium grained sandsione layer: *AST {-1.9°C) —140-78  Medhum-grained sanditone layer. *AST (-10.79C)
—150-6 Alternating strata layer: *AST (-5.3%C) —40-73  AMernatiog strata tayer: *AST {-15.5°C)
2 *Distarnce b/m anen soil and Swrmem e pio §77mm = B itance B/ Troben sad ared ther e rartes g E58ker 0
g 0 ) 10
i ° — °
E -10 -10
= e
: ™ -2
~30 -0

£ 4/ sNe am s 7/ &z

7068 Medum-grained sanditons layer: *AST (-7.7°C)
Alternating strata layer: *AST {-12%C)

a3 424 818 am s /3 8/z

E —250-78 Medium grained sandstane layer: *AST {:12.5%C)
Alternating strata layer: *AST [-13.7°C)
“Oivtamcw bl frasen wi e mZ50-T3 - cutirnce b rsven sl 41 tharmamter ol THomvn

n 2 &h8 & s 7/ &/



Groundwater levels and hydraulic heads —
(in the medium-grained sandstone layer 1 on the seaside) T: PCO

Monitoring items at the beginning of ice wall freezing (Phase 1 Stage 1, seaside, water levels in the middle-grained sandstone layer)
1. Landside Impermeable Wall (groundwater levels around the seaside and the operations of Subdrain pumping system)
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The data of groundwater levels as of 12 p.m. on August 23. 3



Groundwater levels and hydraulic heads -
(in the medium-grained sandstone layer 2 on the landside) T:Pco

Monitoring items at the beginning of 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

Monitoring items at the beginning of ice wall freezing (Phase 1 Stage 1, seaside, water levels in the alternating strata layer and the fine- and rough-grained sandstone layer)

5. 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 2 on the IandsidBEPCO

Monitoring items at the beginning of ice wall freezing (Phase 1 Stage 1, seaside, water levels in the alternating strata layer and the fine- and rough-grained sandstone layer)

7. Landside Impermeable Wall (groundwater levels around the seaside and the operations of Subdrain pumping system)
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The data of groundwater levels as of 12 p.m. on August 23.



[Reference] Location map of groundwater level observation wells
(as of June 2016) T=PCO
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Distribution map of soil temperatures (north side of Unit 1) T=PCO
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Distribution map of soil temperatures (west side of Units 1-2) T=PCO
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Distribution map of soil temperatures (west side of Units 3-4)

T=PCO

B Distribution map of soil temperatures
(3}
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(The temperature data as of 7 a.m. on August 16.)
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Distribution map of soil temperatures (south side of Unit 4) T=PCO
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Reference: Distribution map of soil temperatures (east side of Units 3-4)] = PCO

B Distribution map of soil temperatures
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Distribution map of soil temperature (east side of Units 1-2) T=PCO
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Progress in supplementary work

——————
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} N e BE:: } i ir‘"’ * *The work schedule is subject to change due to the conditions of freezing and supplementary injections.
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Progress in supplementary work (1BLK)

T=PCO

North side of Unit 1: Changes in soil temperatures over time in the areas where the supplementary work is under way

[120-18S]

After completing the second round of supplementary injection, soil temperatures have
gradually decreased. In all of the sandstone layers, soil temperatures will reach 0°C in a short
while. In 130-1S, the temperature has already gone down to 0°C.
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Progress in supplementary work (6BLK) T=PCO

West side of Unit 3: Changes in soil temperatures over time in the areas where the supplementary work is under way

[60-6S]

The first round of supplementary injection began on August 10. It will
continue to be conducted prioritizing the work on the seaside.

i

| Before the supplementary work began : 7 a.m. June 6, 2016 ‘
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After the supplementary work began : 7 a.m. August 23, 2016
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-2
-4 16
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Progress in supplementary work (9BLK) T=PCO

South side of Unit 4: Changes in soil temperatures over time in the areas where the supplementary work is under way

[70-98]
After completing the second round of supplementary injection, soil temperatures
] show a tendency to decrease overall. However, the decrease in temperatures is
T ErEr) A o T R T T 3 i iniecti i i
0l EEEL .ii e ?f““,l,‘ \‘Jm < - slow in some layers and thus the supplementary injections will continue to be
{ ] | 1 £ ! = conducted.

70-95
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L >

OFP. +1.8m

0.P. +3.8m
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1




Progress in supplementary work (13BLK)

T=PCO

East sides of Units 1-2 (13BLK): Changes in soil temperatures over time in the areas where the supplementary work is under way

[30-13S]
After completing the second round of
supplementary injection, soil temperatures

the decrease in temperatures is slow in some
layers and thus the supplementary injections
will continue to be conducted.

show a tendency to decrease overall. However,

[90-13S]

After completing the first round of
supplementary injection, decline in soil
temperatures has been observed except for
certain layers. The changes in soil
temperatures will continue to be monitored.

T

After the supplementary work began : 7 a.m. August 23, 2016
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[Reference] Purpose of supplementary work T=PCO

B Purpose

* To accelerate freezing in the areas where decrease in soil temperatures is slow, flow speed of groundwater is made
slow by reducing the permeability as low as surrounding ground.

» The purpose of this supplementary work is not to construct a different wall from the Landside Impermeable Wall but
to lower the permeability of the areas where the freezing is not proceeding as scheduled.

B Process
(@ Original condition: @Supplementary . 3Freezing speed @When S|gn|f|cant ---------
The freezing is not injection :  accelerated: Reduction in decrease in soil

proceeding as scheduled in Permeability of the groundwater speed makes
soil easier-to freeze and

temperatures cannot be
expands frozen areas.

observed, the second
round of supplementary
injection will be
conducted.

permeability is high and
groundwater flow is
concentrated.

Decrease in soil
temperatures can be
gradually observed with
thermometer pipes.

flow is made slow by
injecting some

the areas where i 1 ground is lowered and

i supplementary materials

speed of groundwater
' into ground spaces.

No significant decrease in
i soil temperatures observed

Groundwater flow concentrated

LA

Soil freezing Thermometer Holes to inject F Area where supplementary materials
. h . q rozen area
pipes pipes supplementary materials Flow of groundwater penetrated




[Reference] Changes in amount of groundwater flowing into the buildings

and being pumped up

T=PCO

k_vell'a_‘ge: 429m3/day

12/1

1/1

= The average amount of groundwater flowing into the buildings was approximately 200m? per day, but in July, it decreased to 170m? per day.
u The average amount of groundwater pumped up by the Subdrain pumping systems was approximately 450m3 in April and May and approximately 510m3 in June due
to rain. From the end of June to the beginning of August, the amount was affected by maintenance of the Subdrain pumping systems.
B The average amount of groundwater pumped up from the ground 4m above sea level was approximately 350m? per day in April and May after the phase 1 freezing
began. In June and July, the amounts were approximately 320 m? per day and 350 m3 per day, respectively.
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[Reference] Changes in amount of groundwater pumped up from the ground

4m above sea level

T=PCO
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[Reference] Water levels in the medium-grained sandstone layer inside
the landside of the Landside Impermeable Wall T=PCO

The following graph shows water level distribution in the medium-grained sandstone layer inside the landside of the Landside Impermeable

Wall (north-south direction).
& Water levels have decreased overall, compared with those when the phase 2 freezing began.

4 Water levels near the freezing areas tend to decrease more than those around the non-freezing points.
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[Reference] Changes in amount of groundwater flowing into the ground 4m above sea level

Amount of groundwater flowing into the ground 4m above sea level was calculated based on the amount of groundwater pumped up
from the ground 4m above sea level (groundwater drain and well points) and changes in groundwater levels.

The amount of groundwater flowing into the ground above 4m above sea level shows a tendency to decrease after July although it
fluctuates due to rainfall.
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Evaluation period of the changes in amount of groundwater

Amount of groundwater flowing into the ground 4m above sea level (daily data)
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