;E‘;;Esf;';'r Procedures for Decommissioning and Contaminated Water and

Harmeratpetes Treated Water Management at TEPCO's Fukushima Daiichi NPS

Overall framework of decommissioning procedures

Dec. 2011 Mow, 2013 (Unit 4) At present Within 2021*
L 4 v rw
Efforts for stabilization Phase 1 Phase 2 Phase 3
Cold shutdown condition #* Up to the start of i Up to the start of fuel  Up to the completion of
achieved; Significant spent fuel removal debris ratrieval decommissioning
suppression of discharge {within 2 years) (within 10 years) (30 to 40 years later)

* Based on the status of the development of rebot arms, which are necessary for trial removal of feel debris,
the plan will be reviessed in around the |atter half of FY2023.

Decommissioning procedures

Clearance of rubble I"fm’gt:r:"d Fuel removal Sterage/Carrying-out

A )
Unit 1 and 2 Units 3 and 4

Ascertaining of the !:II.I!_ nmm |
antainm m remaua Fuseel dedris remaval Storage/Carrying-out

Fy A
Units 1 and 3 Unit 2
# Disposal of ALPS treated water

Y

O Treatment and disposal of waste/Demaolition of the reactor facilities, etc,

Consideration of the scenario and technologies  Treatment and disposal/Demalition, ete,

i " . P -
) Source; Prepaned based on “lmgportant Series an Decommissicring 2027 . .
Units 1 to 4 by the Agency for Matursl Resources and Energy r.’ !!-ﬁﬂ'.ﬁ_ﬁ -

Efforts to decommission damaged nuclear reactors have been continued at Tokyo Electric
Power Company (TEPCO)’s Fukushima Daiichi NPS. Since all units achieved cold
shutdown condition in December 2011, the units have all remained stable and under control
up until now.

Procedures for decommissioning Fukushima Daiichi NPS are unprecedentedly
challenging. The Government of Japan takes the initiative to carry out measures stably
and steadily in line with the Mid- and Long-term Roadmap towards the Decommissioning
of Tokyo Electric Power Company Holdings’ Fukushima Daiichi NPS (Mid- and Long-term
Roadmap). Specifically, efforts have been made for the removal of fuel from spent fuel
pools, fuel debris removal, measures for contaminated water, disposal of the ALPS treated
water, treatment and disposal of waste, and demolition of reactor facilities, etc.

In December 2019, the Mid- and Long-term Roadmap was revised and the method of
removing fuel debris for the first unit was finalized. The finalized plan is to commence with
trial removal of the fuel debris from Unit 2 first, and then expand the scale of the removal
work in stages. For completing the decommissioning by 2041 to 2051, decommissioning
procedures will continuously be implemented while placing top priority on ensuring safety.’

1. Based on the status of the development, etc. of robot arms, which are necessary for trial
retrieval of fuel debris, the plan will be reviewed in around the latter half of FY2023.

Included in this reference material on February 28, 2018
Updated on March 31, 2024
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Efforts and

it Organizations and Tasks

Decommissioning

Decommissioning work is being carried out in cooperation with local companies and other organizations,
as well as with the collective wisdom from Japan and abroad,

Division of roles among organizations involved in decommissioning
of the Fukushima Daiichi NP5

IRID @

Budgatary support "]
Implementation of
techimically difficult R&ED

N
Technalogy

dewelopment 3.
(e * n... . ‘
‘3 RRIAAE 7oy s -.--..u-nlu-...
= — oo T=2CO Reporting/ Highity independent of the Cabinet

Ml Tokyo Electric Power Company Holdings [kl Muclear Regulation Authority
Farmulatian &f the majer policy {Mid- ad L) tompany promoting decormmissio 'I" B =
Leng-term Boadmap] and progress I o :-Im;“a'lm R
Eﬂn;i:w*ppun S "N Steady imglementatian of - Exarrma'h mnlg;'nglgrmﬂmtﬁamn

; i i wis Tarm
Support for human rasources devalopmen Reporing | RN ::?:.l:;.l?;j e . !
& B
+= Arcowery of Bz arlannn of
Techriical B decommiron e
B adice T gt s

HMudlear Damage Compensation and
Decommissloning Facllitation
gl corparation NDF)

Farmulation of technology strategy plans
Management of decommissioning funds
under the alcumulation system

Source: Prepared based on "Important Information on Decommissioning 2022° by the Agancy for Natural Resowrces and Energy ‘.3 BHLRE

In proceeding with decommissioning, the national government first established a policy
(Mid-and-Long-Term Roadmap towards the Decommissioning of the Tokyo Electric Power
Company Holdings’ Fukushima Daiichi NPS), and a system has been developed to ensure
that TEPCO will steadily implement decommissioning under supervision and examination
by the Nuclear Regulation Authority. In addition, the Nuclear Damage Compensation and
Decommissioning Facilitation Corporation (NDF) provides technical advice to TEPCO and
the national government, and manages decommissioning funds under an accumulation
system.

Decommissioning is an unprecedented challenge around the world. To consolidate the
wisdom from Japan and abroad, in addition to the national government and TEPCO, various
universities, the International Research Institute for Nuclear Decommissioning (IRID), the
Japan Atomic Energy Agency (JAEA), other R&D organizations, and foreign companies
are working together. Additionally, cooperation has been sought from local companies and
residents in Fukushima with the aim of achieving revitalization of the local community based
on technological capabilities, etc. accumulated through decommissioning work and ensuring
well-balanced progress of decommissioning and reconstruction of Fukushima.

Included in this reference material on March 31, 2022
Updated on March 31, 2023



Efforts and

da e Progress in Efforts for Decommissioning

Decommissioning

Current status of Units 1 to 4
) Situation differs by unit, and methods of carrying out measures and progress are also different.

Rdoaa-nut pone
[chaseie completed)

|'.:;.‘?@ S = H

r '.I"\..:_,_,.fl-' ) - '-__';_,.f

- L L o
Llrat 1 Llrat 2 Unit 3 Unit 4

* Mo acckdent ocourred in Units 5 2nd B, but fuel removal work will be conducted sequentialty for these units a5 well.

Future plan for fuel debris retrieval
21 Retrieval work an a trial basis will be commencad at Unit 2 first and the scale of the retrieval work will be expanded in stages.

Retrieval method of inserting & robat som into a containment vessel through s small

Hhuﬂ:h-burl:wm:ﬂabliﬂ-:d
) Trial Scale expansion 'n.-.a"",n'-'}"
ratrieval In stages
Con adiration
ol reirieal Retricyval

methedy

# R . . Scwirce: Prepared based an "Tmportant Information an Decamenissioning
Wihala lanjth: 22 m; High-stremsgth rabotarm | 20227 by the Agency for Natursl Rescunces and Eneqgy

< Fuel removal from the spent fuel pool >

Removal of all fuel assemblies from the spent fuel pool was completed at Unit 4 in
December 2014 and at Unit 3 in February 2021, and the risk of discharge of radioactive
materials caused by the breaking down of spent fuel due to failure to cool it down was
significantly reduced.

At present, at Units 1 and 2, preparatory work is being carried out while placing top
priority on ensuring safety, such as the installation of large covers for further suppressing
the scattering of dust at the time of clearing rubble at Unit 1 and the installation of a working
platform for removing fuel at Unit 2.
< Fuel debris retrieval >

The retrieval works are scheduled to be commenced at Unit 2 first on a trial basis, and
the scale will be sequentially expanded in stages.'

Investigations of the inside of containment vessels by using robots that were developed
based on cutting-edge technologies have been conducted so far. Efforts will be continued
to develop technologies necessary for those investigations and fuel debris retrieval (such
as robot arms), and systems to analyze property of fuel debris and to confine radioactive
materials.

1. Based on the status of the development, etc. of robot arms, which are necessary for trial
retrieval of fuel debris, the plan will be reviewed in around the latter half of FY2023.

Included in this reference material on February 28, 2018
Updated on March 31, 2023
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Efforts and

a0 Measures against Contaminated Water

Decommissioning

Preventive and multi-layered measures are being taken against contaminated water based on policies
of (i) removing contaminant sources, (ii) isolating groundwater from contaminant sources, and (iii)
preventing leakage of contaminated water.

Preventing leakage of
contaminated water

Groundwatar
bypass

Removing Isalating groundwater from

contaminant sources contaminant sources

Cleanup system for subdrain ¢ Termporary water

and groundwater drain H storage tanks

1

i
Cleanup of - H-:{"__'-'«
contaminated water ‘ ":'] . *
: -

'

L i
- - 1

Land-side
impermeable wall

{
1k Water
callection tanks

Seawater piping
trench

Graundwater
drain

Sea-side
impermeable wall

Prepared by the Ministry of Econamy, Trade and Industry based on the materials of P 3
Tokoya Electric Pawer Company 6 HALRE

Water contaminated with radioactive materials has been treated based on the following

three basic policies.

< Basic Policy 1: Removing contaminant sources >

(i) Clean up contaminated water by removing 62 types of radionuclides therefrom

(i) Remove highly contaminated water that remains in the trench, etc.

< Basic Policy 2: Isolating water from contaminant sources >

(i) Pump up groundwater on the mountain side of the buildings to suppress inflow of

groundwater around the buildings

(i) Pump up groundwater using the well near the buildings (subdrain) to lower the

groundwater level, thereby suppressing inflow of groundwater into the buildings

(iii) Construct a frozen soil wall around the buildings to suppress inflow of groundwater into

the buildings

(iv) Suppress infiltration of rainwater into soil by paving the surface (facing)

< Basic Policy 3: Preventing leakage of contaminated water >

(i) Construct a sea-side impermeable wall made of steel pipes to reduce outflow of

groundwater containing radioactive materials into the sea

(ii) Construct a groundwater drain in the area between the sea-side impermeable wall and

the land-side impermeable wall and pump up groundwater to reduce the outflow of
groundwater into the sea

(iii) In order to ensure safe storage of water after purification using ALPS and other

equipment, promote storage in welded tanks with lower leakage risks
These efforts have brought about the following outcomes:

 The amount of newly generated contaminated water decreased from approx. 540 m®/day
in May 2014 to approx. 90 m%day in FY2022.

* Treatment of the accumulated water in the buildings, except for reactor buildings, etc. for
Unit 1 to Unit 3, was completed and the goal set in the Mid- and Long-term Roadmap has
been achieved.

» Concentrations of radioactive materials in the port decreased significantly.

Included in this reference material on February 28, 2018
Updated on March 31, 2024



Gt ALPS Treated Water

Progress for

ey — Purification of Contaminated Water —

B Contaminated water with radioactive materials is being generated after the accident at TEPCO's Fukushima Daiichi
MPS. "ALPS treated water" refers to the water that has been treated by the Advanced Liguid Processing System [ALPS)
and other equipment and has been purified to a level where contained radicactive materials, except for tritiurm,
satisfy the regulatory standards for discharge into the emvirenment.

Freshwater obtained through desalination is used as coolant.

[
- X
Fuel debris i “_ ry Purification treatment of

Contaminated

WL water cesium and strontium
Reactor building building

Sl = e BRI

Froozer sail wall SARRY KURIDMN Desalinator

Separate fresh water

Water that satishees the regulatery standands for environments

Purification treatment of 62 types of discharge with regard to radsoactive materials, except for tritium, ALPS
contained thergin

radioactive materials other than tritium
treated

water

Fre-treatment Wiatier that dies not satisty

i FEEI!It!tEE' 5 the regudaqcey siandards for
coprecipitation discharge Into the
treatment] emvvironment with regard 1o Secondary treatment
Advanced Liquid - radipactive materiak, except using ALPS or reverse
Processing System Ad:;;itlon for tritium, cantained therain osrmosks mermbrane
[ALPS) equipment

|Somree| Prepaned based ns “Fubushma Dwichi Kuclear Prwers SEation: Contareiroded maber marogemen: Waat i by Ty i i perembsd? How oo red by S dgency for
Fisrtzral Beucurcen snd Ensngy [2bza: farsew. snsche met o joenyeabag ory ' ps ool At cie e 157 Stmi)

By Banns_

Contaminated water with radioactive materials is being generated after the accident at Tokyo Electric
Power Company (TEPCO)’s Fukushima Daiichi NPS. “ALPS treated water” refers to the water that has
been treated by the Advanced Liquid Processing System (ALPS) and other equipment and has been
purified to a level where contaminated radioactive materials, except for tritium, satisfy the regulatory
standards for discharge into the environment.

At TEPCO’s Fukushima Daiichi NPS, as water is being injected continuously in order to cool melted
and solidified fuel left within the reactor (fuel debris) and due to the inflow of rainwater and groundwater
into the reactor building, water containing radioactive materials at high concentrations continues to be
generated.

For such contaminated water, purification is conducted to remove radioactive materials using multiple
types of equipment for the purpose of reducing the risks posed thereby. First, cesium and strontium are
purified by the use of devices called SARRY and KURION. Then, the water goes through a desalination
system and fresh water is separated and later used for cooling the reactor. The concentrated water is
purified using ALPS to a level where the targeted 62 types of radioactive materials, except for tritium,
satisfy their regulatory standards. Radioactive materials such as cesium, strontium, iodine, and cobalt are
purified by ALPS through co-precipitation treatment using solutions and adsorption on activated carbon
and adsorbents. Almost all radioactive materials are removed through repeated treatment by ALPS, but
tritium, which is a radioisotope of hydrogen, exists as a part of the water molecule and cannot be removed
through treatment by ALPS and other equipment.

Water treated in this manner has been stored in tanks installed within the premises of TEPCO’s
Fukushima Daiichi NPS. However, as of December 2024, approximately 70% of the water stored in
tanks still contained radioactive materials at concentrations exceeding the regulatory standards, in
addition to tritium, due to such reasons as failures in purification equipment that occurred in the past and
emergency purification treatment prioritizing the treatment amount in order to promptly reduce the impact
of contaminated water on the surrounding areas. For such approximately 70% of the stored water, further
treatment is to be conducted using ALPS or using reverse osmosis membrane equipment until it meets
the definition of “ALPS treated water” which satisfies the regulatory standards for discharge into the
environment other than tritium. (Related to p.14 of Vol. 2, “Treatment Method for Water Stored in Tanks”)

Included in this reference material on March 31, 2022
Updated on March 31, 2025
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Efforts and
Progress for 1
s il Treatment Method for Water Stored in Tanks
g
B Reduce concentrations of the radioactive materials contained in treated water far below the regulatory
standards through 1) re-purification of radionuclides other than tritium; and 2) dilution by more than
100 times with sea water.
B Discharge water into the sea from TEPCO's Fukushima Daiichi NP5, and conduct monitoring before and
after the discharge (evaluation and review by third parties, such as an international organization).
- ."X:_Dilutinn with sea water so that the \' n:tiﬂ-:f-?
Furification ta surely concentration af tritium becomes less {limit for
:'_-cu:;- nugl!des than 1,500 Bg/L mr:;:::t;n
ml:—j;lt:i g;l I_:Itlt"i'_:'i:n *» Dilution with sea water so that the Law) for
= mpum'mr.’, E[ilﬂd.-.‘.rdi = cancentrations of radionuclides ather "_i_ﬂ""“
-E pN . >y E . than tritium becomea one-hundredth or
E _\\]I _E E less of their regulatory standards _,/'l
= = g S 60,000
= - ;
= = Bo/fL
=% - . ° E i
& = v 1
o g S
— Ews a0 -
n =
= . WHO's
guldance level
' s for tritiem in
Muclides other than tritium . drinking water
(cesium, strontium, etc.)
* As of December 2024 1,500 ERC e | 10,000
Bg/lL it 7 Ba/L
(Gnurce] "ALPS Teaatod Witer” [website of tha Minisiry of Foosonvy, Trade and bndustrg) (hbipss!wasesmet go.jpleng by artheaa ke n uclan ddecommisioningfatw html] ‘-3 HAELRE

On April 13, 2021, the Government of Japan defined “ALPS treated water” as water wherein
radionuclides other than tritium satisfy “their regulatory standards for discharge into the environment”
and announced its basic policy to discharge ALPS treated water into the sea. On August 22, 2023,
prospects for the day for initiating the discharge into the sea were presented, and the discharge
was commenced on August 24, 2023. The basic policy provides that ALPS treated water is to
be discharged into the sea after diluting it by more than 100 times with sea water to reduce the
concentration of tritium contained therein to less than 1,500 Bg/L. This value of 1,500 Bg/L is one-
fortieth of the regulatory standard (limit for concentration required by law) for tritium that is applied to
NPSs under operation and is around one-seventh of the WHO’s guidance level for tritium in drinking
water (Guidelines for Drinking-Water Quality). Through this dilution, nuclides other than tritium are also
diluted to below one hundredth of the regulatory standards for discharge into the environment (the
sum of ratios of concentrations required by law). (Related to p.15 of Vol. 2, “Regulatory Standards for
Discharging Radioactive Materials into the Environment”)

Water treated by ALPS and other equipment has been stored in tanks installed within the premises
of Tokyo Electric Power Company (TEPCQO)’s Fukushima Daiichi NPS after the accident. However, as
of December 2024, approximately 70% of the water stored in tanks still contained radioactive materials
at concentrations exceeding the regulatory standards, in addition to tritium. Such water does not meet
the definition of “ALPS treated water.” This is because in around 2013, when the operation of ALPS
commenced, (i) its purification capacity was inferior, and (ii) as an enormous amount of contaminated
water was generated, the priority was placed on first satisfying the regulatory standards for the storage
within the NPS premises in order to reduce radiation risks as promptly as possible.

Accordingly, in line with the basic policy, before discharging the water stored in tanks into the
sea, purification by using ALPS or reverse osmosis membrane equipment is to be conducted again
(secondary treatment) to satisfy the regulatory standards for environmental discharge, which are
stricter than the regulatory standards for the storage within the NPS premises. The performance test
on secondary treatment, which Tokyo Electric Power Company Holdings conducted from September
2020, confirmed that nuclides other than tritium can be purified to levels below the regulatory
standards for environmental discharge.

Included in this reference material on March 31, 2022
Updated on March 31, 2025



Lot Regulatory Standards for Discharging Radioactive

Progress for

e es Materials into the Environment

B ‘\Whether the regulatory standard is satisfied or not is evaluated based on the sum of radiation effects
caused by all types of contained nuclides, irrespective of whether the reactor is an operating one or a
damaged one (evaluations are based on the sum of the values converted to the effects on human
beings, not simply based on types or amounts of nuclides).

B Contaminated water at TEPCO's Fukushima Daiichi NPS contains radicactive nuclides unique to the
broken-down reactors (such as cesium and strontium), but these are surely removed to levels below
the regulatory standards by the use of the Advanced Liguid Processing System (ALPS) and other
equipment.

< Concept of the sum of ratios of concentrations reguired by law, the regulatory standard for discharge into the
environment of radioactive materials>

1L of water Including

Muclide A {limit for concentration required by law: 90 BqfLl: 45 Bg = Ratio against the limit: 0.5
I = Muchde B (limit far concentration required by lew: 20 Bgy/L): 9 By = Ratlo against the imit: 3.2
a

Im order to satisfy
the regulatory
standard, the sum aof
ratios of
concentrations
required by law
neads to be below 1

Other nuclides (Muclide C + Nuclide D+ Mudide E|: Sum of ratios against the lirmit: 0.1

When makng
them intz a graph

01 0.2 0.2 0.4 0.5 0.6 0.7 0.8 0.9
5um of ratios of Ratia of concentration ) . ,
concentrations Ratio of concentration requined recquired By b For o Hatioof concentration required
required by law M law for Nudlide A: (L5 Mucide B- 0.3 by laws far others nuclides: 0.1

[Reference] Results of the performance test regarding re-purification by the use of ALPS and other equipment [sum
__of ratios of concentrations required by law and ratios against the limits for major nuclides) Dilution by mere than
suim for nuclides other than tritivim } 100 times so that the

[sum of ratios of concentrations sum of :h'fl.r"t'm' ot d
: CONCENTratins require
required || 5
4 by I By law for all radisactive
raterials including
trithum becomes less

[aurss| Preparss boeed =n “Firet prinriy (@ praan o arfesy and ssourity; Pdeasures relaied 2o cortareirosed wabar in Fulaskirea |0 Begslatany tasdards for radioncsae reaseriale® than 1

(hiips {fwrs srechn metl go jpl ot specialjohote lpodosenmaiakull hml| [in lparee] and “Sale and secured disposal of tmeated water Tor reconynact on and decommbsining 10

Serordary Weatmen wnd other Nl s contned i neaned waber™ T e i b, e L o J ook oo L s a0 by Vretea e o0 tehvon a0 bl [ Ja paaresi) by the g ry bor Rateral r Tt
Ristaarcacs it Eferigy, and “Parkermans ot rigardng scofdary Ineal it of ALFS treatad mate™ by Tokyo EWCING Power Companr Hakings .’ as Bt

Cabalt | Cesium - Stromtiurm | lodine Dtk
18] 137 =ln} 174G nuclides

Lot bl L il 00017 00021 o001z 013 o021 0.35
corceniration required by lw

Regulatory standards for radioactive materials contained in liquid and gaseous waste that are discharged
into the environment from nuclear power stations, etc. in Japan are set on the basis that an annual public
exposure dose additionally caused by discharged radioactive materials (effects on human bodies) will
not exceed 1 mSy, according to the recommendations of the International Commission on Radiological
Protection (ICRP). More specifically, the maximum concentration for a radioactive material is set so that,
supposing that a person continues to drink 2L of water containing that type of radioactive material every day
from birth until becoming 70 years old, the resulting dose rate becomes 1 mSv per year on average. The
limit thus set for each radioactive material is called the “limit for concentration required by law.”

Generally, liquid and gaseous waste discharged from a nuclear power station, etc. contains multiple
radionuclides. Therefore, when effects of multiple radionuclides are supposed, the concept of the sum of
ratios of concentrations required by law as described in Ministerial Notice is adopted in comprehensive
consideration of the effects of all radionuclides contained in the waste. Concentration levels are regulated so
that the sum does not exceed 1.

When disposing of ALPS treated water, whether the sum of ratios of concentrations required by law thus
obtained is below 1 is to be checked in the same manner as for other nuclear power stations, etc. currently
under operation. At Tokyo Electric Power Company (TEPCO)’s Fukushima Daiichi NPS, treatment using
ALPS and other equipment is conducted to reduce concentrations of radioactive materials other than tritium,
including those unique to the damaged reactors (such as cesium and strontium), so that their concentrations
do not exceed the regulatory standards.

Also with regard to tritium, which is difficult to remove by ALPS or other equipment, dilution for reducing
its concentration (by 100 times or more with sea water) is conducted in order to ensure that the sum of ratios
of concentrations required by law for all radioactive materials, including tritium, remains below 1. Through
the dilution, concentrations of nuclides contained in ALPS treated water other than tritium, which are already
reduced to below their regulatory standards, are also reduced by 100 times or more and safety can be
further ensured.

Annual radiation effects when discharging ALPS treated water into the sea after dilution were assessed
to be approx. 1/1,000,000 to approx. 1/70,000 of the exposure doses (2.1 mSv/y) of Japanese people from
natural radiation (assessment results as of February 2023). (Related to p.18 of Vol. 2, “Assessment of the
Radiological Impact of Discharge of ALPS Treated Water into the Sea”)

Included in this reference material on March 31, 2022
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Efforts and

i3 Nuclides Other than Tritium

Decommissioning

B Contaminated water generated at TEPCO's Fukushima Daiichi NPS not only contains tritium
but also contains Cesium 137, Strontium 90 and other radioactive materials which are
seldom detected in water discharged from ordinary nuclear power stations.

B The Advanced Liguid Processing System (ALPS) has the ability to remove 62 types of
nuclides. Radioactive materials other than tritium contained in the contaminated water are
purified by the use of the ALPS to the extent that their concentrations become below the
regulatory standards that were set respectively by type.

- , = Nuclides to be
| Les um s purified using b 7
+ Cesium 134 ALPS [52 t‘prﬁ} Carbon 14
s Strontium 90 ) - _ Other
+ Cobalt 60 L Major seven . nuclides
*+  Antimony 125 types - -
*  Ruthenium 106
+ lodine 129
L 55 types
| H |
\ Technetium 99 | J
Ls;:p.:-.cj-ﬂr'nr:.::;: 1:.:;::1'[‘#-‘\.- ands bt raganding secondany et of water reated by tha wse ol tha ALPS and cther eguipimait,” @i by Tako Ekctnic r.: !“{Z-ﬁﬂ: ‘E1'|

Contaminated water generated at Tokyo Electric Power Company (TEPCO)’s Fukushima
Daiichi NPS contains not only tritium but also Cesium 137, Strontium 90, lodine 129, and
other radioactive materials. These types of radioactive materials normally remain in nuclear
fuel rods at ordinary nuclear power stations and are seldom detected in water discharged
therefrom. (Related to p.30 of Vol. 1, “Products in Nuclear Reactors”)

Regarding these radioactive materials, purification using the Advanced Liquid Processing
System (ALPS) and other equipment is conducted prior to discharge into the sea to reduce
their concentrations to levels below their regulatory standards, and then, dilution by 100
times or more is conducted together with tritium. Through these procedures, concentrations
of radioactive materials that were contained in contaminated water are reduced to less than
1/100 of the regulatory standards when the water is actually discharged.

In ALPS treated water after purification using ALPS and other equipment but before
dilution, concentrations of many of the contained nuclides other than tritium are reduced to
levels below detection limits. There remains the possibility that Cesium 134/137, Cobalt 60,
Ruthenium 106, Antimony 125, Strontium 90, lodine 129, Technetium 99, Carbon 14, etc.,
may be detected but at concentrations below the regulatory standards.

Regulatory standards for radioactive materials contained in liquid and gaseous waste
that are discharged into the environment from nuclear power stations, etc. in Japan are
set based on the total effects by all radioactive materials contained in waste, not based on
the types of contained nuclides, and even if some types of these nuclides are detected,
they do not necessarily have effects on human bodies and the environment. Incidentally,
other nuclear power stations and reprocessing facilities inside and outside Japan also
discharge waste containing radioactive materials into the sea or rivers or into the air through
ventilation, etc. in compliance with the laws and regulations of respective countries.

Included in this reference material on March 31, 2022
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it Annual Discharge Amounts of Tritium

Progress for

ey - International Comparison -

B The total amount of tritium at the time of discharge of ALPS treated water is below 22
trillion Bg per year (operational target value prior to the accident).

W Tritium is discharged as liquid waste into the sea or rivers or as gaseous waste into the air
also at other nuclear power stations and reprocessing facilities inside and outside Japanin
compliance with the laws and regulations of respective countries.

10,000 trillion Bg

190 trillion By
a0 trillion Bg
Below "
€lo a2 trillion Bq 49 trillion Bg
22 trillion Bg 2.7 trillion Bg

s N
ALPS treated Brunswick NP5 Tricastin NFS Korl NFS Hengyanhe NP5 Darlington NPS La Hague

water Units 1 and 2 (Pressurized-  (Pressurized-water  (Pressurized- |Heawy-water Reprocessing Plant

{Bolling-water wiater reactors; reactors; South water reactors; reactors; Canada; [Reprocessing facility;
reactors; US; 2021)  France; 2021) Korea; 2021) China; 2021) 2021) France; 2021}

Annual discharge amounts of tritium (liquid) from ALPS treated water and at nuclear
facilities around the world

{Source) Prepared based an “ALFS Treated Water™ an the website of the Ministry of Economy, Trade and Industry
(bt ps: S mieti go. ple nglish/rarthoguaks 'nudearfdecammissaoningfatw. bml) rj !‘E-ﬁ'ﬂ_ﬁlﬁ_i .

For discharging ALPS treated water into the sea, the Government of Japan has published
the policy of maintaining the annual total discharge of tritium at a level below the operational
target value that was adopted at Tokyo Electric Power Company (TEPCO)’s Fukushima
Daiichi NPS prior to the accident (22 trillion Bq per year).

Tritium is also generated at other nuclear power stations and reprocessing facilities
inside and outside Japan and is discharged as liquid waste into the sea or rivers or into the
air through ventilation, etc. in compliance with laws and regulations of respective countries.

As shown in the graph above, the limit for the total annual discharge of tritium upon
discharge of ALPS treated water, 22 trillion Bq or lower, is at a low level, compared with the
amounts discharged from many of the nuclear power stations, etc. outside Japan.

Included in this reference material on March 31, 2022
Updated on March 31, 2025
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L Assessment of the Radiological Impact of

Progress for

ey Discharge of ALPS Treated Water into the Sea

B When discharging ALPS treated water into the sea, dilution is to be surely conducted and the diffusion and
potential radiological impacts on humans and the marine environment are to be scientifically assessed.

B The content of the assessment is to be reviewed as necessary based an the opinions of the IAEA and the
Muclear Regulation Authority.

Results of the dispersion simulation Assessment of the public's exposure

& The surrounding sea area where the tritium ® The impact on humans is assessed to be approx,
concentration was assessed to increase from the 11,000,000 to 1/70,000 of the exposure doses (2.1
current level (0.1 to 1 Bg/fL) is limited to the area m&v/year) of Japanese people from natural radiation.

within 2 to 3 km from the NP5,

® Even in this sea area, the sea water sufficiently
satisfies the regulatory standard for tritium in Japan
and the WHOQ's guideline for drinking-water guality.

Fanga af 1 10 2 BgfL
limised

T / _.nrin:r;:;#r;m [Bafy]
‘the MPS]
'} i -
B ! | "
e K
Fm Ll'\ I I;;' ;'I'H 1h
Dachi FPS y E "
' |- H i £.00003 S
Sputively ! ® Based on the discharge results and metearological and
. jrandusad : oceanographic data for the one-year period from the
A : P commencement of discharge on August 24, 2023, to
[Range of .3 52 1 gL B AL LS August 25, 2024, the impact on humans was assessed
lmrentients n e wimndngseae) | 0 B vEUe cale it 30641 to be approx. 1/400,000 to 1/100,000 of that.

{eourcin] Prapared ba

rifa Bhe Sea |Cansiru

n tha ™ Reparn al Assesment of Radisdogical knpact on Pubkc and Envirosnement Regarding the Dischange of ALPS Treated Water

tige)) ® Ry 2033 by Takya Elecirie Pawsar Comparny Heldings, a SEERE

Frttpewewne bepo. oo | pfEny decommiss iony progress eote i reatrent imagesna_I02112 e, pdi, et

Following the basic policy, which the Government of Japan announced in April 2021, Tokyo Electric Power Company Holdings conducted

assessment on the radiological environmental impact when discharging ALPS treated water into the sea in accordance with internationally

recognized methods (as found in the International Atomic Energy Agency (IAEA) Safety Standard documents and International

Commission on Radiological Protection (ICRP) recommendations). The assessment was revised based on opinions received from Japan

and abroad through a public comment procedure, observations in IAEA reviews and discussions with Nuclear Regulation Authority. The

assessment result indicated that the impact on humans and the environment is minimal.

m Results of the dispersion simulation in the sea (using the atmospheric and hydrographic data for 2019; annual average)

* The area where the concentration of tritium was assessed to be higher than that in seawater (0.1 to 1 Bg/L) in the current surrounding
sea area is limited to the area within 2 to 3 km around the NPS.

* Tritium concentration assessed to be around 30 Bg/L was observed in some areas near the discharge outlet, but the concentration
decreased rapidly in the vicinity of those areas. Even the tritium concentration of 30 Bg/L is sufficiently lower than 10,000 Bg/L, which is
the standard level specified in the WHO Guidelines for Drinking Water Quality.

m Results of radiological impact assessment on humans and the environment (assessment results as of February 2023)

* The impact on humans was assessed to be approx. 1/1,000,000 to 1/70,000 of the exposure doses (2.1 mSv/y) of Japanese people from
natural radiation.

* The impact on plants and animals (flatfish, crabs, and brown algae) was assessed to be approx. 1/3,000,000 to 1/1,000,000 of the
standard values at which impact could occur in living organisms as specified by ICRP. (Result of the assessment regarding crabs was
approx. 1/30,000,000 to 1/10,000,000)

The operation stage began with the discharge into the sea in August 2023, and one year has passed in August 2024. Therefore,
Tokyo Electric Power Company Holdings conducted radiological environmental impact assessment based on the discharge results and
meteorological and oceanographic data for the one-year period from the commencement of discharge on August 24, 2023, to August 25,
2024. As was the case with the assessment conducted before the discharge of ALPS treated water, the assessment results indicated that
the impact on humans and the environment is minimal.

m Results of radiological impact assessment on humans and the environment (assessment results for the one-year period from the

commencement of discharge on August 24, 2023, to August 25, 2024)

* The impact on humans was assessed to be approx. 1/400,000 to 1/100,000 of the exposure doses (2.1 mSv/y) of Japanese people from
natural radiation.

* The impact on plants and animals (flatfish, crabs, and brown algae) was assessed to be approx. 1/1,000,000 of the standard values at
which impact could occur in living organisms as specified by ICRP. (Result of the assessment regarding crabs was approx. 1/11,000,000)

(Source)

Prepared based on

* “Report of Assessment of Radiological Impact on Public and Environment Regarding the Discharge of ALPS Treated Water into the Sea
(Construction stage)” (February 2023) by Tokyo Electric Power Company Holdings, Inc.

https://www.tepco.co.jp/en/decommission/progress/watertreatment/images/ria_202112e.pdf

* “Radiological Environmental Impact Assessment Report Regarding the Discharge of ALPS Treated Water into the Sea (Operation
stage)” (December 2024) by Tokyo Electric Power Company Holdings, Inc.

https://www.tepco.co.jp/en/hd/newsroom/announcements/archives/2024/pdf/241209e0103.pdf

Included in this reference material on March 31, 2022
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Efforts and

Ll Sea Area Monitoring in Relation to ALPS Treated Water

Decommissioning

B Since 2022, before commencing the discharge, relevant ministries and agencies, the nuclear operator, and others have conducted sea
area monitaring in relation to ALPS treated water.

B The reliability of the analyses is being ensured with the assistance of the |AEA,

B Az of December 2024, it was confirmed that tritium concentrations were sufficiently low and would have no adverse impact on human
health and the environment.

= Monitoring of sea water, marine blota and fishery products regarding ALPS treated water »

Extract of manitoring plan for FY2024 |Enlanged view (radius: 3 k) . —r [Breader view|
|5ea water {conducted by the Ministry of the Enviranment and the Nudear LT e e -
Regulation Autharity]] el
i} Precise anadys of tritum {Em « I o
AT iy
= Conduct anabyis basicaly faur Cimes & year i = . = - L ___-hbﬂl
{iil Fesgid analydis of tritium " C I Sl — -
= Comnduct analysts taice dusing the discharge, and once a manih while .. i _ -1 bl } o . ]
! o " B .
suspen@ng the discharge F \:: sk m I y
= Conduct analysk tadce ayear af six lcations at the beach mear the auflet - lf"- : I o ER o L
. ) s T
{in] Analysis of radionudides other than tritium L ,' el | o . T
i T
= e o) & L L

=  Conduct analysis basicaly four times a year

|darine biota [condwcted by the Ministry of the Environment}] y e
fi] Fish - e . | & aam ~
=  Conduct analysis for fish collect=d at three locations chasest to the outlet n ] r

the zea area where fisheries are conducted crdinarily |

= Apealyre the ooncentratsaons al tritiam and Carbon-14 Four tirmes o yesr
i) Semwepds | P
= Comduct analysis Ior seaweads colleciad at twd kcations chose (o he autlar _"_ " .
= Anake the concentratians of lodling-129 two times a year g_"'v'_'___m_“____?_h_?ﬁ_
[Fsheries products [conducted by the Fsheries Agency)] L
= fdessure the concertration of tritium for appros. 450 samples per year

Prants callecting samples for sea area manstaring by the refevant arganizatians

(saurce| Pregared bvwed on “Camprehendvre Eadiation Monhoring Pl |ressed on Starch 21, 2024|° [Monkering Ceordinatian Meeting] (hitps/radinacindty. ra g gy'cant/endplan/mert gy 374 _ 30348033 1 g .
and "Statux of M on Roring by MOE™ | WOy wo ba ke | (hitpe ! Swes are po | pfoon test 0003 50015 2| (In Japanewn | and ®5ea dnoa MonHoeing regarcing ALRS Treated Wabar™ (F3A|
it s pa pdda b IO045 T T8 2] [in lapa e |

From the perspective of securing safety and thoroughly ensuring measures against
reputational damage upon the discharge of ALPS treated water, the national government
and other relevant organizations have been conducting sea area monitoring. The monitoring
has been conducted while ensuring the reliability of the relevant organizations’ analytical
abilities with the assistance of the IAEA.

In FY2022 before commencing the discharge, monitoring was started, and at present,
precise analyses and rapid analyses are being conducted.

When monitoring detects any incident, such as a radioactive concentration exceeding
the discharge suspension level, TEPCO is committed to making responses appropriately,
including the immediate suspension of the discharge based on the Implementation Plan it
had formulated.

Results of monitoring concerning tritium, etc. conducted by relevant ministries and
agencies are published on the webpage titled "ALPS Treated Water Marine Monitoring
Information. The government of Japan will continue making efforts to provide information
domestically and internationally in a transparent and easy-to-understand manner.

ALPS Treated Water Marine Monitoring Information

https://shorisui-monitoring.env.go.jp/en/

(Source)

Prepared based on

* “Comprehensive Radiation Monitoring Plan (revised on March 21, 2024)” (Monitoring
Coordination Meeting)
https://radioactivity.nra.go.jp/cont/en/plan/meetings/274_20240321.pdf,

* “Status of Monitoring by MOE” (MOE)
https://www.env.go.jp/content/000250315.pdf(in Japanese),

* “Sea Area Monitoring regarding ALPS treated water” (NRA)
https://www.nra.go.jp/data/000457798.pdf (in Japanese)

Included in this reference material on March 31, 2024
Updated on March 31, 2025
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Sl L Sea Area Monitoring in Relation to ALPS Treated Water

Progress for

e 8 (Announcement of Monitoring Results)

B Since FY2022, before commencing the discharge, relevant ministries and agencies, local governments,
the nuclear operator, and others have conducted sea area monitoring in relation to ALPS treated water,
Immediately after commencing the discharge in August 2023, they strengthened and expanded the
structure for sea area monitoring by such means as increasing analysis frequencies and locations,

B The results of the monitoring are published on the websites of relevant organizations, etc.

B As of December 2024, it was confirmed through sea area monitoring that tritium concentrations were
sufficiently low compared to the regulatory standards (limit for concentration required by law) and would
have no adverse impact on hurnan health and the environment.

<. MOE ALPS Treated Water Marine Monitoring Information>
https:/fshorisui-monitoring.env.go. jpfeny

Results of the monitoring regarding tritium, etc,
conducted by other relevant ministries and agencies
are published, together with those by the MOE.

[Soume] “ALFS Treated Water Madne Monkorng information” |MGE's webslie] |h|5'.".'5hc-l-rW:mr.:ms v prens)
<. NRA Sea Area Monitoring in Relation to ALPS Treated Water >
https:/fradioactivity.nra.go.jpfen/results/sea

Results of the monitoring conducted by the Muclear Regulation Authority are published.

< Fisheries Agency Results of the monitoring on radioactivity level in fishery products>
https:/fwww jfa.maff go.jp/efinspection/index. htmil
Reszults of the tritium manitaring conducted on fishery products landed en Japan's Pacific coast fram Hokkaide
prefecture ta Chiba prefecture are published.

< Information held by other relevant organizations >
MOE's website "ALPS Treated Water Marine Monitoring Infermation™ contains links to information an monitoring by

ather relevant organizations [Ministry of Fereign Affairs; Ministry of Econarmy, Trade and Industry; International Atomic

Energy Agency (LAEA); lapan Atomic Energy Agency; and TERCO).

From the perspective of securing safety and thoroughly ensuring measures against
reputational damage upon the discharge of ALPS treated water, the national government
and other relevant organizations have been conducting sea area monitoring. The results
of the monitoring regarding tritium, etc. conducted by relevant ministries and agencies are
published on their webpages, etc.

The MOE’s website, “ALPS Treated Water Marine Monitoring Information,” contains
results of the monitoring regarding tritium, etc. conducted by other relevant organizations,
together with those by the MOE.

Results of the monitoring conducted so far show that tritium concentrations, etc. were
sufficiently low compared to the regulatory standards (limit for concentration required by
law) and would have no adverse impact on human health and the environment.

“ALPS Treated Water Marine Monitoring Information” (MOE)

https://shorisui-monitoring.env.go.jp/en/

“ALPS Treated Water Marine Monitoring” (NRA)

https://radioactivity.nra.go.jp/en/results/sea

“Results of the monitoring on radioactivity level in fishery products” (Fisheries Agency)

https://www.jfa.maff.go.jp/e/inspection/index.html

Included in this reference material on March 31, 2025
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L Involvement of the IAEA in Discharge of "ALPS

Progress for

Decommissioning lLLE= atEd Water "

B The IAEA conducts reviews as a third party in its professional capacity as an authoritative UN-related
agency with specialized knowledge in the field of nuclear energy.

B On July 4th, 2023, the IAEA published its comprehensive report stating that discharges of the ALPS
treated water to the sea are "consistent with relevant international safety standards” and "would have
a negligible radiological impact on people and the environment.”

B The IAEA will get involved in securing the safety of discharge of ALPS treated water over years even
during and after discharge, not limited to reviews prior to discharge.

July 2021 February 2022 onward July 2023
| T I _— .
|I Government of Japan and the IAEA signed \ Review missions to relevant \ = Publication of the LAEA Comprehensive Report
| the TOR (Terms of Refarenca) of the | erganizations {five times in | * Establishment of the LAEA office at the Fukushima

\implamantation of the safe

"\LH':i traated water,

reviews of the "'.,“““"' by June 2023} | Dalichi NS
® o o
lll.."lrll..'n::ll'url_‘rrlfrﬂ of the IAEA after the
September 2021 onward / April 2022 onward [ discharge of ALPS treated water

Holding of meetings of the LAEA, Task Publication of reports [eight reports * Provide data on discharge to the international
Force {12 times In total by June 2023)  published by July 2024) ommunity on a real-time basis

* Continue additional reviews and monitoring to

B 7 7 = provide transparency and reassurance to the
/butllne of the reviews before commencing the discharge intermational community

(i} Safety of ALPS treated water (responded by TERCO and METI)
= Review missions on two oceasions and bwa reports

= Even after the discharge of ALPS treated water,
the |AEA published reports based on its review

i} Appropriateness of regulatory process (responded by the ez z .
ssions, [Deo reports pubdished by July 2024)
Muclear Regulation Authority) { parp W
= Rewiew missions on two occasions and two reports tSource] Frepared based on “Fulosshima Oaiichi ALPS Treated ‘Water Decharge -

P . : . . Timeline of IALA Safzty Reviews for ALPS-Treabed ‘Waber Discharpe® [IALA]
i) Independent sampling and analysis of supparting evidence . . |
l i PINE ¥ P E vt eranw ipea e gt eract veftmeline 105 258

tmn“dtd hlfTEPCﬂ and relevant ministries and aFm‘ng' and "W LA Comprehenzive Report; Confirmation by the Inkzrnational Organization of
= Analyses on three accasions; Four reports (of which, tao were the Safety of [ischarge of ALFS Treated Water into the Sea” METI]
I\‘_ published after the discharge) (vt wrwna marh, po pd eartheue e fnuclearaing_saensuyshincu_aloeyreport o0

The government of Japan has asked the IAEA for support to review Japan’s plans and activities for the discharge of ALPS treated water so that the

treated water can be discharged in a safe and highly-transparent manner in compliance with the IAEA international safety standards. Accepting this

request of the government of Japan, the IAEA will conduct technical reviews as to whether ALPS treated water is discharged in compliance with
the IAEA international safety standards over the coming several decades. In order to sufficiently secure key elements regarding safety, the reviews
consist of the following three major items.

1. Intensively evaluate the property of ALPS treated water and discharge plans, especially focused on safety

2. Check responses of the Nuclear Regulation Authority, which is responsible for nuclear safety regulations

3. Corroborate the data published by the government of Japan by independently conducting monitoring of radioactive materials in ALPS treated

water and the environment

From February 2022 to June 2023, the IAEA conducted multiple review missions and published reports for the purpose of publicizing the
progress. Based on the observations by the Task Force, TEPCO revised the Implementation Plan and reports on the assessment of radiological
impacts on humans and the environment to further improve the content thereof.

In July 2023, the IAEA published its comprehensive report, which concludes that discharges of the ALPS treated water into the sea are
“consistent with relevant international safety standards” and “would have a negligible radiological impact on people and the environment” (p.22 of
Vol. 2, “IAEA Comprehensive Report on the Safety of 'ALPS Treated Water”). This report states as follows.

* The IAEA will maintain an onsite presence at Fukushima Daiichi NPS throughout its review and will provide real-time and near real-time monitoring
data on discharges to the international community.

* Additional review and monitoring activities will be continued to provide additional transparency and reassurance to the international community.

The report presents the IAEA’s commitment to engaging with Japan on the discharge of ALPS treated water not only before, but also during,
and after the treated water discharges occur, aiming to secure the safety of discharge over years.

In January 2024, the IAEA published a report on its first review mission to Japan after the start of ALPS treated water discharge. In the report,
the IAEA concludes as follows.

* In its reviews and observations, the Task Force did not identify anything that is inconsistent with the requirements in the relevant international
safety standards.

* A robust regulatory infrastructure is in place to provide operational safety oversight of the discharge of ALPS treated water, and the Task Force
was able to witness first-hand the onsite presence of the NRA and their activities in this regard.

* The Task Force confirmed that the equipment and facilities are installed and operated in a manner that is consistent with the Implementation Plan
and the relevant international safety standards.

* The Task Force reiterated the finding from the IAEA’s Comprehensive Report that optimization of protection of the discharge of ALPS treated water
needs to be considered moving forward as part of the overall decommissioning of the FDNPS site. However, the Task Force fully recognized that
the discharges are in the early stages and that further time and operational experience are required before progress can be made on this issue.

The IAEA’s reports are published on the following website:

IAEA Fukushima Daiichi ALPS Treated Water Discharge - Reports

https://www.iaea.org/topics/response/fukushima-daiichi-nuclear-accident/fukushima-daiichi-alps-treated-water-discharge/reports

(Source)

Prepared based on

* “The IAEA confirmed the safety of discharge of ALPS treated water into the sea” (July 2023)

https://www.meti.go.jp/earthquake/nuclear/hairo_osensui/shirou_alps/reports/02/ (in Japanese)

* “The IAEA Published a Report on Its February Review Mission of Safety Aspects of Handling of ALPS Treated Water at Fukushima Daiichi Nuclear
Power Station” (April 2022)

https://www.meti.go.jp/english/press/2022/0429_001.html

Included in this reference material on March 31, 2024
Updated on March 31, 2025 Q
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GOt IAEA Comprehensive Report on the Safety of

Progress for

ey ALPS Treated Water"

B The IAEA conducted technical reviews (on five occasions) before discharge in order to evaluate
whether the discharge of ALPS treated water into the sea complies with the international safety
standards.

B |n those reviews, TEPCO's assessment of radiological environmental impacts was verified and data
were corroborated through comparison among analytical laboratories (Interlaboratory Comparison
[ILC)) with the participation of third-party analytical laboratories™ in addition to the [AEA.

B The comprehensive report published in July 2023 evaluates that "discharges of the ALPS treated water
to the sea would have a negligible radiological impact on people and the environment.”
* Analytical laboratories of South Korea, France, the United States, and Switzerland participated.

* Agsessment of radiclogical impacts on the emdrgnment is being conducted in compliance with internatienal

Radialogical impacts on

humans and the standards,

P = International waters are not aflected by the discharge of ALPS treated water, and the cross-berder impact is
negligitle,

Integrity of facilities and * The system and process for controlling discharge are robust.

process for controlling * Emergency isolation valves and radiation detectors are incorporated in the systern in a redundant manner.

discharge

Regulatory management * The Muclear Regulation Authority has established and is enforcing appropriate legal and regulatory safety

and approval frameworks as an independant regulatory organization.

= Monitoring activities by the government of Japan and TEPCO are in compliance with the international safety
Analysis/source and standards,
environmental monitoring = TEPCO has the ability to undertake accurate and precise analyses and has a sustainable and robust analytical
system in place.

(Source) Prepared based an METI's wehsite *Lat's got to know and understand abowt ALPS treated water.”

By Banns_

hatps e met L |plearthguaks nucleanhainn_esensulfengishyshirou_alps. htmid

In response to the request of the government of Japan, the IAEA conducted reviews in and after
February 2022 from the viewpoints of (i) safety of ALPS treated water, (ii) appropriateness of
the regulatory process, and (iii) independent sampling and analysis of supporting evidence. The
results of the reviews were published as reports in and after April 2022, and the comprehensive
report summarizing the reviews was published on July 4, 2023. International experts from 11
countries participated in the reviews, in addition to the experts of the IAEA.

In the review concerning (i), data provided by TEPCO and the Ministry of Economy, Trade and
Industry (METI) concerning eight technical matters, including TEPCQO’s radiological environmental
impacts assessment, were verified. In the review concerning (i), the details of the examinations
and inspections being conducted by the Nuclear Regulation Authority were checked. In the review
concerning (i), the IAEA conducted independent monitoring of radioactive materials in ALPS
treated water and the environment and verified data published by the Japan side.

The comprehensive report summarizing the results of these reviews concludes that the
approach to and activities for the discharge of ALPS treated water taken by TEPCO, the Nuclear
Regulation Authority, and the government of Japan are consistent with relevant international
safety standards. Additionally, it concludes that discharges of the ALPS treated water to the sea
would have a negligible radiological impact on people and the environment. On the other hand,
the report points out the necessity to assess the consistency of activities during the operation of
the ALPS treated water discharges with relevant international safety standards at various times.
Given these, the IAEA presents its commitment to being involved even after the commencement
of ALPS treated water discharges to secure the safety thereof.

(Source)

Prepared based on

* |AEA, “IAEA COMPREHENSIVE REPORT ON THE SAFETY REVIEW OF THE ALPS-
TREATED WATER AT THE FUKUSHIMA DAIICHI NUCLEAR POWER STATION” (July 2023)
https://www.iaea.org/sites/default/files/iaea_comprehensive_alps_report.pdf

* METI’'s website “Let’s get to know and understand about ALPS treated water.”
https://www.meti.go.jp/earthquake/nuclear/hairo_osensui/english/shirou_alps.html

Included in this reference material on March 31, 2024



LI Reduction of Effects in Surrounding Environment and

Progress for

st Preventive Measures against Earthquakes and Tsunamis

W Radioactivity concentrations (Cesium 137) in BEResults of the measurement by the manitoring post
Seawater near the NPS {around the south outlet) at the boundary of the premises of the Fukushima
Daiichi MPS (west gate)

Approx. 10,000 BofL

Al

-.-‘ rl ]
Below the detection limit®
[approa. 0.7 Bag/L)

March 2011 December 2021 il laruary

qll HE NN AW ME HN BT HE WY NG NG MR
* Changes in the monthly average of results of measurement by the
rmonitoring post (MPS] at the boundary of the premises of the NP5

W Measures against earthguakes and tsunamis

Source: Prepared based on “Impartant information an Decommissionin
Securl |:|f. e TR TR E_me e 20022" by thes Agency for N:tur:ﬁuuur\c:: ared Energy N
In pregaration for power loss, erdinary power saurces have been
made multifaceted and emengency power supply vehicles and gas Backup power sources such
turbine wahiclas are put in place. These vehicles ara to be used to as emergency power supply
supply power Lo water injection facilities in an EMeETREncy. valiiclas and water injection

means such as fire engines
are placed at a higher anea
where tsunamis are unlikely
to reach.

Sea wall
[Source: Wehsite of Tokya Eleciric Power Company)

Water injegtion dril Emergency power Fire engines Bq Btnns
sugply wehicle J Bt i

During work, the monitoring of changes in radiation doses at work sites and the monitoring
of water and air at the boundary of the premises of the NPS have simultaneously been
conducted regularly. In preparation for any event of an abnormal increase in ambient dose
rates or concentrations of radioactive materials in dust, a system for promptly reporting the
incident has been put in place.

As measures against earthquakes and tsunamis, computer analysis has confirmed
that important buildings will not collapse even in the event of an earthquake of the same
magnitude as the Great East Japan Earthquake. In addition, a sea wall against a Chishima-
trench Tsunami was installed in September 2020. Additionally, a sea wall against a Japan-
trench Tsunami, which is expected to be larger, is being constructed at present. While the
work to block the openings of the buildings to prevent the inflow of seawater in the event of
a tsunami has been completed, backup power sources such as emergency power supply
vehicles have been provided and water injection means such as fire engines are placed at a
higher area where tsunamis are unlikely to reach.
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In order to improve safety and workability by reducing workers’ load, efforts to improve the
working environment for such work as rubble removal and covering of slopes and sites,
etc. with mortar have been made at Tokyo Electric Power Company (TEPCQO)’s Fukushima
Daiichi NPS. As a result, areas where workers can work in regular work clothing expanded
to approx. 96% of the entire premises in June 2018.

Furthermore, in November 2018 onward, it became possible for residents to attend a
tour of the NPS and observe Units 1 to 4 from a height in ordinary clothing without wearing
a mask.

Along with efforts to improve the working environment, etc., reduction of exposure doses
has been implemented. The average exposure dose in November 2023 was 0.30 mSv/
month, which is sufficiently low compared to the value of 1.67 mSv/month, calculated from
the dose limit of 100 mSv per 5 years (p.171 of Vol. 1, “Application of Dose Limits”). Not
only radiation control but also comprehensive occupational health management, including
countermeasures against heatstroke and infectious diseases, are conducted to ensure the
health and safety of workers. Additionally, long-term health management has also been
implemented for emergency workers, etc.

In May 2015, a large rest house was opened, and workers are served hot meals
prepared at the food service center and can take a shower and buy things at a convenience
store. They can thus work under normal working conditions, except for a certain zone, at
present.

The facility that manages access to and from the Fukushima Daiichi NPS is equipped to
provide emergency medical care 24 hours a day in case of any accident. A heliport has also
been constructed so as to ensure prompt transportations to external medical facilities in an
emergency.
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