What is “ALPS treated water”?

» “ALPS treated water” is the water which has been purified from contaminated
water ! and in which the radioactive materials are removed by ALPS™ to meet

the regulatory standards with an exception of tritium.

» The number of storage tanks on the site exceeds a thousand, which could be
an obstacle to secure a site for the planned decommissioning of the plant.
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How to discharge the ALPS treated water into the sea

» Concentrations of the radioactive materials will be far below the regulatory

standard values by 1) purifying/re-purifying the radionuclides other than
tritium; and 2) diluting by sea water.

» Discharge into the sea at the Fukushima Daiichi NPS will be monitored/reviewed

by third parties such as International Atomic Energy Agency (IAEA).
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The radiological impact on the public and the environment

<> The results showed that effects on the public and the environment were minimal.

(DResults of the assessment on the public found that the exposure dose was approx. 1/1,000,000 to approx. 1/70,000 of
natural radiation exposure (average in Japan : 2.1 mSv/year).
(@Results of the assessment on animals and plants (flatfish, brown seaweed) found that the exposure dose was approx.

1/3,000,000 to approx. 1/1,000,000 of the derived consideration reference level (DCRL) defined by the ICRP. (In the
case of crab, approx. 1/30,000,000 to approx. 1/10,000,000)
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Diffusion Simulation in the sea

» According to the diffusion simulation, the concentration of tritium will be
almost the same as the level of the natural sea water.
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What is tritium?

» As a relative of hydrogen, tritium exists in nature, and is found in rain, sea and
tap water, as well as inside of our body as a form of tritiated water.

» Tritium emits weak radiation, which can be blocked by a sheet of paper. It is not
accumulated in human body and is excreted together with water from the body.

» |t is very difficult to remove tritium from water, since it has the same properties
as hydrogen.

Tap water Rain in Japan Human body

~ 1 Bq/L = 220 Trillion Bq/year Tens of Bq



Annual amount of tritium discharge: comparison with other countries

» The total annual amount of tritium to be discharged will be at a level below the
operational target of the FDNPS before the 2011 nuclear accident (22 Trillion

Bqg/year), which is lower than the ones of many nuclear facilities both at home
and abroad (see the diagram below).
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Ref. Annual amount of tritium discharged in East Asia

» At nuclear facilities both at home and abroad, tritium is discharged as liquid waste into rivers and
the sea etc.*, and also into the atmosphere through the ventilation process, in compliance with the
domestic laws and regulations. *Discharge from vessels etc. into the sea is prohibited by the London Convention.

< ROK Wolsong NPP> ~ <ROK Kori NPP>

Liquid : About 43 TBq (in 2022) 5\ Liquid : About 47 TBq (in 2022)

L_'f{“ ] \
<China Hongyanhe NPP>

Liquid : About 86 TBq (in 2022)

NS

<China Qinshan NPP>
Liquid : About 203 TBq (in 2022)

<China Ningde NPP>
Liquid : About 88 TBq (in 2022)

|
' |7 <3apan Fukushima Daiichi NPS>
Total annual amount under the Basic Policy :
Liquid : Below 22 TBqg (annual)
Liquid : Less than 2.2 TBq(2010)
(before the accident)

<Average of PWRs in Japan>
Liquid : 18 to 83 TBq
(Ave. 2008-2010)
Liquid : 2.8 to 37 TBq
(2022) (Only restarted nuclear power plants)

<Average of BWRs in Japan>

Liquid : 0.03 to 1.9 TBq
(Ave. 2008-2010)

n,—':;qk‘ (not restarted after the earthquake)
<China Yangjiang NPP> t;::g\;w <Taiwan Maanshan NPP>
Liquid : About 113 TBq (in 2022) S Liquid : About 35TBq (in 2022)

2 Tbq = Trillion Bg = 12 powers of 10 Bq

Source : JNES, NRA Japan, KHNP

X’;%ﬂffgigﬁj’}ii'd,‘;ﬂepagﬁgf &Y BWR: Boiling Water Reactor PWR: Pressurized Water Reactor CANDU: Canada Deuterium Uranium

Company website |




Ref. Annual amount of discharge of tritium over the world

» At nuclear facilities in the world, tritium is discharged as liquid waste into rivers and the sea etc.*, and also into the

atmosphere through the ventilation process, in compliance with the laws and regulations of each country and region.
*Discharge from vessels into the sea is prohibited by the London Convention.

UK-Sizewell B NPP UK Sellafield reprocessing facility ROK -Wolsong NPP Canada-Bruce A,B NPP Canada-Darlington NPP
Liquid : About 22 TBq Liquid : About 134 TBq Liquid : About 43 TBq Liquid : About 850 TBq Liquid : About 210 TBq
Gas : About 0.7 TBq Gas : About 16 TBq Gas : About 84TBq Gas : About 2,070 TBq Gas : About 220 TBq

(in 2022) (in 2022) (in 2022) (in 2022) 222
- UI-(-Haysham 2 NPP Germapy-_Gundremmingen B-C NPP ROK *Kori NPP US - Diablo Canvon Canada - Pickering NPP
Liquid : About 291 TBq Liquid : About 0.8 TBq Liquid : About 47 TBq Units 1,2 NPP , o ‘4 Liquid : About 500 TBq

Gas : About 1.2 TBq Gas : About 0.1 TBq % Gas : About 490 TBq

Gas : About 21 TBq Liquid : About 96 TBq Qb

(in 2022) (in 2022) (in 2022) Gas : About 2 TBq = (in 2022)
f . = (in 2022) g i‘i' % ol
Ao [ - I\ = ¥
L_Slo_\;en.lal\;( rsl:ozz\lig Japan °Fukushima Daiichi NPS
> fquid - Ao q Total annual amount under the Basic Policy

(in 2022)

Romania*Cernavoda Unitl NPP
Liquid : About 130 TBq
Gas : About 235 TBq
(in 2021)
e T S T e
France ° La Hague

reprocessing plant
Liquid : About 10,500TBq

Gas : About 47 TBq
(in 2022)
e L

France * Tricastin NPP

Liquid : Below 22 TBg(annual)
Liquid : Less than 2.2 TBq(2010) (before the accident)

Avg. BWRs in Japan
(2008-2010)
Liquid : 0.03 — 1.9 TBq
Gas : 0.08 - 1.9 TBq
Avg. PWRs in Japan
(2008-2010)
Liquid : 18 — 83 TBq
Gas:0.4 -13 TBq.,

China*Hongyanhe NPP
Liquid : About 86 TBq

Spain * Cofrentes NP
Liquid : About 0.8 TBq

Liquid: About 2 TBq

Gas : Al?out 0.5 TBq Liquid. : About 38 TBq Gas : About 2.1 TBq US*Grand Gulf NPP Gas:About 2 TBqg
(in 2022) FEo Gas : f\bout 1.1 TBq (in 2022) Liquid : About 1.6TBq . (in 2022)
f A 'c(:-‘ 20?(2) iiang NPP - " o Gas : About 0.6 TBq ;*“*:)
Spain *Asco Unitl NPP . China  Yangjiang NPP Tai ‘M ™ han NPP (in 2022) [
Liquid : About 21 TBq  \r~L [ —]s.  Liquid : About113TBq m . Tl
Gas : About0.4TBq ' Gas ( A;g;;)z'o Teq Gas : About 15 TBq * Numbers indicate the amount of tritium emissions.
in 2022 In . .
( ) : B (in 2022) Reprocessing
France - Flamanville China*Ningde NPP BWR or ABWR facility
Liquid : About 10 TBq Liquid : About 88 TBq
Gas : About 0.6 TBq Gas : About1.5TBq -~ China*Qinshan NPP PWR CANDU or HWR
(in 2022) (in 2022) Liquid : 203 TBq
Source : UK : Radioactivity in Food and the Environment, 2022 Gas:: LD L] AGR
Canada : CNSC, Radionuclide Release Datasets (m 2022)

Other countries and regions : Prepared from reports published by electricity providers in various countries and regions. <Ref.>1x1012Bq= about0.019g (Tritiated water) 2
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