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Decommissioning, Contaminated Water and Treated Water

Main decommissioning work and steps Measures for treated water
Fuel removal from the spent fuel pool was completed in December 2014 at Unit 4 and on February 28, 2021 at Unit 3. Handling of ALPS treated water

Work continues sequentially toward the start of fuel removal from Units 1 and 2 and debris g ¢, retrieval from Units 1-3.

! ) ) . Regarding the discharge of ALPS treated water into the sea, TEPCO
(Note 1) Fuel assemblies having melted through in the accident. must comply with regulatory and other safety standards to safeguard the
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Contaminated water management - triple-pronged efforts -

(1) Efforts to promote contaminated water management based on the three basic policies

(3) Efforts to stably operate contaminated water management

“Remove” the source of water contamination @ “Redirect” fresh water from contaminated areas

(3 "Retain” contaminated water from leakage « Various measures are underway to prepare for tsunamis. For heavy rain, sandbags are being
e Strontium-reduced water from other equipment is being re-treated in the Advanced Liquid installed to suppress direct inflow into buildings while work to close openings in buildings and
Processing System (ALPS: multi-nuclide removal equipment) and stored in welded-joint tanks. install sea walls to enhance drainage channels and other measures is being implemented as
e Multi-layered contaminated water management measures, including land-side impermeable walls planned.
and sub-drains, have stabilized the groundwater at a low level and the increased contaminated Redt (1) Promote contaminated water management based on
water generated during rainfall is being suppressed by repairing damaged portions of building — ' the three basic policies ¢
roofs facing onsite, etc. Through these measures, the generation of contaminated water was - :Iﬁ Blue: . (2) Complete stagnant water treatment
reduced from approx. 540 m3/day (in May 2014) to approx. 130 m¥/day (in FY2021). \l,}ﬁ’ﬁi‘ie"""'"‘ L e (S i o i naraemen
 Measures continue to further suppress the generation of contaminated water to 100 m®/day or Pumping up Removal of cesium
less within 2025. Facng
é Regc}or
(2) Efforts to complete stagnant water treatment - % Repalr of damaged
Tt~ B ' Turbine Building| oy moin
e To reduce the stagnant water levels in buildings as planned, work to install additional stagnant — Groundwaterfevel >+ g purping Pumoing s e
water transfer equipment is underway. At present, the floor surface exposure condition can be N PEEES X . Trencr?Y SO0 sicate Grounding o
maintained except for the Unit 1-3 Reactor Buildings, Process Main Building and the High- i Pumping mgga foat
Temperature Incinerator Building. el T~ Pl B | 35
¢ |n 2020, treatment of stagnant water in buildings was completed, except for the Unit 1-3 Reactor = H :
Buildings, Process Main Building and High-Temperature Incinerator Building. For Reactor g :

Buildings, the amount of stagnant water there will be reduced to about half the amount at the end
of 2020 during the period FY2022-2024.

¢ For zeolite sandbags on the basement floors of the Process Main Building and High-Temperature
Incinerator Building, measures to reduce the radiation dose are being examined with stabilization - .
in mind. 1/9
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Progress Status and Future Challenges of the Mid-and-Long-Term Roadmap toward Decommissioning of TEPCO Holdings Fukushima Daiichi Nuclear Power Station (Outline)

@ The temperatures of the Reactor and the Primary Containment Vessel of Units 1-3 have been maintained stable.
P rog ress status There was no significant change in the concentration of radioactive materials newly released from Reactor Buildings into the air. It was concluded that the comprehensive cold
shutdown condition had been maintained.

Unit 1 Status of the Primary Containment Vessel (PCV) internal investigation

Substantiation of measures to further reduce contaminated water generated
On December 21st, the 26th Committee on Countermeasures for Contaminated Water Treatment

(the latter half)

(Chairperson: Dr. Yuzo Onishi) was held and discussed the substantiation of measures to further reduce In the Unit 1 PCV internal investigation, regarding the deposit debris detection (gamma-ray
contaminated water generated. o , _ nuclide analysis) by ROV-D, all eig%t points were measured during the period December 6-9.

In FY2022, as well as the effects of existing multi-layered measures, facing and other measures further At present, assessment such as gamma-ray nuclide analysis was completed for two of the eight
progressed. In conjunction with low rainfall, the average contaminated water generated during April — points, from which data showing a high likelihood of debris was acquired. By assessing the
November remained constant at about 100 m3/day. remaining six points on an ongoing basis, debris distribution will also be assessed.

TEPCO presented the outlook that by 2025, through measures including completing 50% of facing and Moreover, from December 12, the pre_Iiminar¥ work for deposit sampling investigation by ROV-E
installing the roof cover over the Unit 1 Reactor Building, the target of the Mid-and-Long-Term Roadmap, | was conducted and the investigation will start from mid-January.

namely to suppress contaminated water generated to 100 mé/day or lower, would be achieved and that by Since all images ac?uired in the first-half investigation conducted during the period February-June

- i i 0 i i in buildi 2022, as preparation for publishment were completed, they are being provided at the Nuclear
g?gghgmr}wn%atlzgr\t,avsatlgflggr:rgaﬁg? \rl)vlgﬂlr:jgbioré)dc:}‘cfgglyoga%rl)%{ogg ;yosrg]%egér;g e TG Information Corner at the Head Office of the Tokyo Electric Power Company Holdings, Inc. from

In response, as the Committee, opinions such as requesting, as well as providing accurate and ' December 12.
transparent information at home and abroad and striving as far as possible to implement measures steadily Nuclear Information Comer - o
without delay were concluded. As mid- and long-term issues, an examination of drastic water stoppage in https: //www.tepco.co. jp/electricity/me
g . L . . R chanism_and facilities/power generati
buildings, while striving for consistency with the progress of the overall decommissioning process, such as on/nuclear_power/info-j.html

fuel debris retrieval, was requested.

Removed fuel (assemblies) Dome roof - R A A
erimary . SpentFuel Pool  Frontchamber 566/566 Fuelanding  Removed fuel (assemblies) Unit 2 Investigation of the basement floor
CQ'/T':';;’EFW Operating floor (SFP) (Fuel removal completed 153 5/ 1535*1 of the Reactor BUIIdIng
* on February 28, 2021) (Fuel removal completed

CV) . : . . . .
Reactor Covel 20 | sied Shield FHM girder  on December 22, 2014) It is considered that in Unit 2, the Reactor
Pressure Core Isolation Cooling System (RCIC)

operated for about three ‘days, even after the
tsunami arrival. To clarify why the RCIC
stopped, an investigation inside the RCIC
room, which is located on the basement, is
d b%'ng extﬁmmed' t difficulty i ing th
Fieezing Starte iven the present difficulty in accessing the
PRI ST20R RCIC room,pas the prelimin)éry investigation,
A the status of the basement floor is being
68/15688 investigated from December to check any
/
IEraEeard S5 | equipment damage that could be hindering
access.
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Status regarding the rearing test of marine organisms Enhancement of the analysis scheme for decommissioning and others of the TEPCO Fukushima

To eliminate concerns and reassure those in society, a rearing test for flounder and |l INEEEEIENE S E oy

abalones in seawater with ALPS treated water added and normal seawater for On December 19, the Commission on Supervision and Evaluation of the Specified Nuclear Facilities was
comparison is underway. held and discussed enhancement of the analysis scheme for decommissioning and others of the Fukushima

RETEIRITY 11 126l @ [DUTRED [ L G2ae G ceatyae el s ezl v D_ia_gc“rs\%\lrgcalﬁgrnﬁ’gr\qv: re§tgt||§rr§e amount of generated waste and subsequently “treat and dispose of that,”
((:tgrt'llHrrpnggr;ﬁg?%aetl?rri]t'ill?nssc(t)gigr}’[}g(t)igr?%/ %%’eagové"thdmg{ %\)I(I(?gg(ﬂlsgthih 'tthvé’as‘r e TEPCO proceeds wit% work to clarify the analysis needs along the decommissioning timeline; based on the

L ] y 2 g g analysis needs, formulate the analysis plan; identify substantial proficiencies for human resources with high

environment and that following the transfer to normal seawater, the tritium technical capability and skills; and quantify the amount of human resources and the time it will be required.
concentration in the body declined. In the next, the same verification will be conducted Moreover, to steadily implement analysis for decommissioning, analysis and assessment methods are being
for abalones. gevelopeg by dJAEA andd others, analysis institutes are being secured and human resources are being

In addition, from November 30, a rearing test of flounder in seawater, adjusted to a Cye oped and securec. - S - ’

o ! i ' : Regarding the development and securing of human resources in particular, the “analysis support team
tritium concentration of about 30 Bg/L, also started. integ%ating%esearcherspand engineers with abundant experience ,arEd insight into analytical pr%%tices in Japan

is organized and a curriculum is formulated with the aim of fostering analysis workers'who will be engaged in
: solid waste analysis in the Fukushima Institute for Research, Education and Innovation (F-REI) to be
& established, to prepare for training. ) i . , )
g B These measures and examinations will steadily be realized and stakeholders will be united to proceed with
' decommissioning.
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The status of the rearing test continues
to be_clea_rly Conveyed throughthe https://www.youtube.com/channel/UC
\(I)vt?]g?lste’ live camera, rearing diary and LENSNHHX2WrMvn6ZYFAJIA

Marine organism rearing test live camera +ﬂr




Major initiatives — Locations on site

Substantiation of measures to further reduce contaminated water generated
Unit 2 Investigation of the basement floor

PO o R : e of the Reactor Building
Unit 1 Status of the Primary Containment Vessel : Sea-side impermeable walls
(PCV) internal investigation (the latter half) - - o -
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Enhancement of the analysis scheme for decommissioning and others of
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. . oy Annual radiation dose at site boundaries by radioactive materials (cesium) released from Reactor Building Units 1-4
. Confirmation of the reactor conditions

0.6
| Temperatures inside the reactors |
Through continuous reactor cooling by water injection, the temperatures of the Reactor Pressure Vessel (RPV) bottom o (Reference) - o — .
) ) . . o 5 The concentration limit of radioactive materials in the air outside the surrounding
and the Primary Containment Vessel (PCV) gas phase were maintained within the range of approx. 15 to 30°C for the past = o4 monitoring area:
£

month, though it varied depending on the unit and location of the thermometer. g [Cs-134]:2x10% Bafemer

. . g O [Cs-137]: 3 x 10-5 Bg/cm?
90 C 90 g [ * Data of Monitoring Posts (MP1-MP8).

Reactor injection water temperature: Reactor injection water temperature: Y02 Data of Monitoring Posts (MPs) measuring the air dose rate around the site bounda
80 80 g 9 ry
Air temperature: m: Air temperature: m: r showed 0.314 - 1.065 pSv/h (November 22 — December 20, 2022).
70 70 0.1 To measure the variation in the air dose rate of MP2-MP8 more accurately, work to improve
60 - 60 ‘ H ‘ the environment (trimming trees, removing surface soil and shielding around the MPs) was
50 Umt 3 Bl 50 Un|t 3 T [ — Completed'
40 40 PO D N NS VSi? DS NS NS o Do? Do N
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

30— — 30 e
20 , , . 20 I = Note 1: Different formulas and coefficients were used to evaluate the radiation dose in the facility operation plan and monthly report. The evaluation methods were
10 ~ , 10 . integrated in September 2012. As the fuel removal from the spent fuel pool (SFP) commenced for Unit 4, the radiation exposure dose from Unit 4 was added to

the items subject to evaluation since November 2013. The evaluation has been changed to a method considering the values of continuous dust monitors since
FY2015, with data to be evaluated monthly and announced the following month.
-10 ‘ ‘ ‘ ‘ -10 ‘ Note 2: Radiation dose was calculated using the evaluation values of release amount from Units 1-4 and Units 5 and 6. The radiation dose of Unit 5 and 6 was evaluated

10/1 10/11 10/21 10/31 11/10 11/20 11/30 12/10 12/20 12/30 1/9 10/1 10/11 10/21 10/31 11/10 11/20 11/30 12/10 12/20 12/30 1/9 . . X : .
RPV bottom t " i " PCV gas phase temperatures (recent quarter) based on expected release amount during operation until September 2019 but the evaluation method was reviewed and changed to calculate based on the
ottom temperatures (recent quarter) actual measurement results of Units 5 and 6 from October.

*1 The trend graphs show part of the temperature data measured at multiple points.

*2 A part of data could not be measured due to maintenance and inspection of the facility and other work. Other indices

There was no significant change in indices, including the pressure in the PCV and the PCV radioactivity density (Xe-135)

0 0

U ,t 1 o P Umt 2 Air dose rate inside the Reactor Building: Max. 4,400mSv/h (1F southeast | f t . t |t | H th Id h td dt t |t H d t t d
ni rescormuting | (ISR s oo | Resctoruigng L T M e or monitoring criticality, nor was any anomaly in the cold shutdown condition or criticality sign detected.
Front chamber H Y H HH H H
| k Based on the above, it was confirmed that the comprehensive cold shutdown condition had been maintained and the
e into the RPV (4 . . e e
T reactors remained in a stabilized condition.
Shield SFP (%) temperature: 20.0°C
29 SFP () temperature: 21.0°C | Reactorleedwaaeg;yals;em ” ProgreSS StatUS by eaCh plan
T [
Core spray system: Temperature inside the PCV: approx.. 18°C| PCV hy drogen concentration .
i ; [ e | Measures for contaminated water and treated water |
Temperature of the RPV bottom: PCV hydrogen concentration System B: 0.07 vol%
approx. 18°C System A: 0.00 vo:% m :&ﬂmtizn P\SJ\E/EC"OH flowrate
System B: 0.00vol% = Nm¥h | H
| TR — » Status of contaminated water generated
Nm/h Waterlevelof (e orus cramber :‘; P TR p—— . . . . . . . .
'1 (messres ¥ om0 2013 | o sorox T/m e oo 0 + Multi-layered measures, including pumping up by sub-drains and land-side impermeable walls, which were
(neasiredrom g 1010 19,2015 At Gose rate nside the torus chamber Temperature inside the PCV: (WaterTovel at the tfangular comer: TPL6141.754 | : : : : : :
| S e e Ay e implemented to control the continued generation of contaminated water, suppressed the groundwater inflow into
Temperature inside the PCV: approx. 20°] —7 /AVA-L (s o , December 20, ) Temperature at the triangular corner: 30.2-32.1°C oo
a5 of 11:00, December 20, 2023) Water level side the PCV. Temperature of slagnan(wa(ermsldelhe (measured on June 28, 2012) bu“dm S
et syn ST W oo i gs.
Water level at the triangular comer: TP2,474-2,984 at the triangular comer- 32.4-32.6° ottom + approx mm (R | of st It wats | ted H H “ H H ” H H H
nessast o oo 20 0 Temper e Vgt comer 3243260 et T - | i - After implementing “redirecting” measures (groundwater bypass, sub-drains, land-side impermeable walls and others)
* Indices related to the plantare values as of 11:00, December 21,2022 Lin March 2017) Indices related to the plantare values as of 11:00, December 21,2022

and rainwater prevention measures, including repairing damaged portions of building roofs, the amount of
contaminated water generated within FY2021 declined to approx. 130 m3/day.
i dose rte it e Reacto ulding Nex. 4.790mSuh + Measures will continue to further reduce the amount of contaminated water generated.

(1F northeast area, in front of the equipment hatch)
(measured on November 27, 2012)

Unit 3

me/day mmRainfall in Fukushima Daiichi NPS mm/day
Fuel-handling machine Crane 1 . . . aintall In Fukushima Dailichi
' Dome 0ol FHM girder (‘1) RPV (Rgactor Pressgre Vessel) 1000 FGroundwater bypass :—>Sub-dra|ns gentinto operaton ——Contaminated water generated *2 1 50
Nitrogen injection flowrate Removed fuel (msemblies) (*2) PCV (Prlmary Containment Vessel) went into operation ' —o-Inflow of groundwater, rainwater, etc. =2 g
Reactor feed water system: 3.5 mf/h | [l Shield into the RPV ’ﬂlis - 566/566 (*3) SFP (Spent Fuel POO|) —> : Closuretof land-side impermeable walls started into buildings =
(*4) Core spray system: " (Fuel removal completed on 1 1 QO
Enerean 800 — i 40 3
SFP 9 temperature: - C Closure of sea-side impefmeable \ Freezing of land-side The land-side impermeable walls 8
Temperature inside the POV. walls was completed impermgable walls were evaluated as completed g
Air dose rale nside the POV 17, — app“’i' flﬂC o 600 ! (sea-side) was complete  €XCept for a portion of the depths 30 El
"’(':’;a:ueg?; éi:g 20,2019 " Y s“;i?z;":cg"lfvgn‘/ﬂ g S : (For the three unfrozen depth sections, freezing was completed by September 2018) =
P System B: 0.13vol% = . _Cn
‘(/r\lnae‘ggller;gl(?n' Smer‘;oreuszclfa)mber approx. TP1,934 g" I 400 *1 A * g
© * =
Temperaure st te PCV: A dove el ol e forus chaioet 1003601 o 400 20 g
(as of 11:00, December 20, 2022) :Na[er Iev;s\ at 3helrign%l132r)cumev: TP1,714 | o
. AEIAZ
s oot sy 0 B3 oot S i s e 2 | 200 il 170y 180 14 0 2
* Indices related to the plantare values as of 11:00, December 21,2022 \ x?g) L\ roX. Ox. 130 %
A v ~ u— oW
f ~J
Mbl X. | I
0 plon \I\II anldl B H . Il IrP [ llI \&\‘\) AL l'.l\ o L))
| Release of radioactive materials from the Reactor Buildings | 833355883325 55838235585325585883335588333888385%!
I I I I I I
. . . 0 . . . . 1 1 1 1 1 1
As of November 2022, the concentration of radioactive materials newly released from Reactor Building Units 1-4 into the FY2014 FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2021 FY2022
air and measured at the site boundary was evaluated at approx. 1.6 x 1012 Bq/cm3 and 1.7 x 1012 Bq/cm3 for Cs-134 and "1 Values differ from those announced at the 20" Committee on Countermeasures for Contaminated Water Treatment (held
. . Lo . . . on August 25, 2017) because the method of calculating the contaminated water volume generated was reviewed on March
-137 respectively, while the radiation exposure dose due to the release of radioactive materials there was less than 0.00003 1, 2018, Details of the review are described in the materials for the 50" and 515 meetings of the Secretariat of the Team
for Countermeasures for Decommissioning and Contaminated Water Treatment.
*2: The monthly daily average is derived from the daily average from the previous Thursday to the last Wednesday, which is
mSv/year.

calculated based on the data measured at 7:00 on every Thursday.
Figure 1: Changes in contaminated water generated and inflow of groundwater and rainwater into buildings
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> Operation of the Water-Treatment Facility special for Sub-drain & Groundwater drains
- Atthe Water-Treatment Facility Special for Sub-drain & Groundwater drains, release started from September 14, 2015
and up until December 13, 2022, 2,063 release operations had been conducted.
The water quality of all temporary storage tanks satisfied the operational target.

600
T
183 500 Before sub-drain went into operation (until September 2015)
E After sub-drain went into operation (from October 2015)
1% O Cumulative rainfall 100mm or more
é 400 °
5
® <]
€ 300 L °
3 .
S e
N e
2 200 ee @
g © 0 ® @ .o
. ®°% " Sogk
s 100 %@-6"' y = 37.65 x + 59.55
= ,.%'0 R?=0.52
2 o
0
(1.0) 0.0 1.0 2.0 3.0 4.0 5.0 6.0

Sub-drain water level (T.P.m)

Figure 2: Correlation between inflow such as groundwater and rainwater into buildings and the water level of Units 1-4 sub-drains

> Implementation status of facing
Facing is a measure that involves asphalting the on-site surface to reduce the radiation dose, prevent rainwater
infiltrating the ground and reduce the amount of underground water flowing into buildings. As of the end of November
2022, 95% of the planned area (1,450,000 m2 on site) had been completed. For the area inside the land-side
impermeable walls, implementation proceeds appropriately after constructing a yard from implementable zones that
leave the decommissioning work unaffected. As of the end of November 2022, 30% of the planned area (60,000 m?)
had been completed.

» Status of the groundwater level around buildings

+ The groundwater level in the area inside the land-side impermeable walls has been declining each year due to the
land-side impermeable walls and the decline in the set water level of the sub-drains. On the mountain side, the average
difference between the inside and outside has remained at 4-5 m. The water level in the bank area has also remained
low (T.P. 1.4 m) relative to the ground surface (T.P. 2.5 m).

* As the set water level of the sub-drains declined slightly (T.P. -0.55 = -0.65 m) and others in FY2021, the groundwater
level on the sea side of the Unit 1-4 buildings remained low (except during heavy rainfall) compared to the T.P. 2.5 m
area.

» Operation of the multi-nuclide removal equipment

+ Regarding the multi-nuclide removal equipment (existing), hot tests using radioactive water are ongoing (System A:
from March 30, 2013, System B: from June 13, 2013, System C: from September 27, 2013). On March 23, 2022, a
pre-service inspection certificate was granted by the Nuclear Regulation Authority and the entire pre-service inspection
was completed. The multi-nuclide removal equipment (additional) went into full-scale operation from October 16, 2017.
Regarding the multi-nuclide removal equipment (high-performance), hot tests using radioactive water have been
underway (from October 18, 2014).

+ As of December 15, 2022, the volumes treated by existing, additional and high-performance multi-nuclide removal
equipment were approx. 494,000, 745,000 and 104,000 m3, respectively (including approx. 9,500 m® stored in the
J1(D) tank, which contained water with highly concentrated radioactive materials at the System B outlet of the existing
multi-nuclide removal equipment).

+ Treatment measures comprising the removal of strontium by cesium-adsorption apparatus (KURION), the secondary
cesium-adsorption apparatus (SARRY) and the third cesium-adsorption apparatus (SARRY Il) continued. Up until
December 15, 2022, approx. 697,000 m? had been treated.

> Risk reduction of strontium-reduced water
+ To reduce the risks of strontium-reduced water, treatment using existing, additional and high-performance multi-
nuclide removal equipment is underway. Up until December 15, 2022, approx. 864,000 m3 had been treated.
As of December 15, 20222

Changes in stagnant water storage Changes in stagnant water inside buildings, concentrated salt water,
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(1): Stagnant water storage inside buildings (Units 1-4, Process Main Building, High Temperature Incinerator Building, Waste Liquid Supply Tank, SPT (B))
(2): Units 1-4 tank storage ([(2)-a RO treated water (fresh water)] + [(2)-b Concentrated salt water] + [(2)-c ALPS treated water, etc.] + [(2)-d Sr-reduced water, etc. (ALPS pre-treatment water)]
*: Water amount from tank bottom to water-level gauge 0% (DS)

*1: Water amount for which the water-level gauge indicates 0% or more

*2. Calculated in the method of contaminated water generated [(Inflow of groundwater/rainwater into buildings) + (other transfer) + (chemical injection into ALPS)]

*3: Average transfer of storage increase and groundwater/rainwater into buildings for four weeks was added (November 24, 2022)

Figure 3: Status of stagnant water storage

» Temporary transfer of treated water to be re-purified to secure freshwater

+ As the contaminated water management has progressed, contaminated water generated this fiscal year has been
largely suppressed. (This may be potentially attributable to the less frequent occurrence of torrential rains like
typhoons)

* On the other hand, with a decline in the volume of contaminated water generated, the freshwater purification volume
also decreased. Storage in the freshwater storage tank in the area 33.5 m above sea level declined compared to
previous years.

+ At the same time, during the internal investigation of Unit 1 Primary Containment Vessel (PCV), which was underway
since early December, work to increase the water injection rate into the reactor proceeded, which is one reason why
the storage in the freshwater storage tank declined.

If it becomes difficult to inject water into the reactor from the freshwater storage tank, filtered water can be used and
facilities for this case have also been prepared, but the impact on the ALPS treated water tank capacity needs to be
considered.

+ To fully prepare for an increase in reactor injection water when the PCV water level declines after a large earthquake
and ensure the Unit 1 PCV internal investigation is comprehensive, a portion of the treated water to be re-purified and
stored in the ALPS treated water tank will be temporarily transferred to the waste liquid supply tank and subject to RO
treatment to secure the storage volume in the freshwater purification tank. (The transfer will start from around February
2023.)

+ This work will suppress any increase in contaminated water by using filtered water and reduce the amount of treated
water to be re-purified eventually.



» Collection status of resin leaking from the Reactor Water Clean-up System spent resin tank room in

the Unit 3 Filter Sludge Tank Room (FSTR) building

+ On September 1, 2020, leakage of waste liquid and spent resin was detected from pipes connected with the Reactor
Water Clean-up System spent resin storage tanks on the basement floor of the Unit 3 FSTR building.

+ Work to collect spent resin having leaked and transfer it to the waste sludge storage tank (B) of the FSTR building
started from June 2021 and was completed at the end of November 2022.

+ As future management, to detect any minor leakage from the source tank at an early stage, the quality of the floor
sump water will be periodically checked and time-based maintenance applied for the tank to prevent leakage.

Status of sea-area monitoring related to the handling of ALPS treated water

+ The concentration of tritium in seawater within 2km of the port has remained constant over the past year and also low
at new measurement points within the fluctuation range of seawater in Japan*. The concentration of Cesium-137
increased temporarily, which was considered due to rainfall, as applied to the past fluctuation in seawater around the
Fukushima Daiichi Nuclear Power Station. However, it remained constant relative to measurement benchmarks for
the past year and at new measurement points and also low within the fluctuation range of seawater in Japan®*. For
tritium, monitoring has been conducted with a lower detection limit since April 18.

+ Both concentrations of tritium and Cesium-137 in seawater within 20km of the coast had remained constant for the
past year and low within the fluctuation range of seawater in Japan®.

+ The concentration of tritium in seawater further than 20km from the coast remained low, including at new measurement
points, within the fluctuation range of seawater in Japan*. The concentration of Cesium-137 remained constant over
the past year within the fluctuation range of seawater in Japan*.

*: The range of the minimum — maximum values detected during April 2019 — March 2021 were as follows in the database

below:

In Japan (including off the coast of Fukushima Prefecture):
Tritium concentration: 0.043 - 20 Bg/L
Cesium-137 concentration: 0.0010 - 0.45 Ba/L

Off the coast of Fukushima Prefecture
Tritium concentration: 0.043 - 2.2 Bg/L
Cesium-137 concentration: 0.0010 - 0.45 Bg/L

Source: Environmental Radioactivity and Radiation in Japan, Environmental Radiation Database
https://www.kankyo-hoshano.go.jp/data/database/

+ The concentration of tritium in fish sampled at the sampling point T-S8 had remained constant for the past year. The
concentration of tritium in fish sampled at new sampling points, including where the analytical value was verified,
remained low within a similar fluctuation range for seawater in Japan*. Other measurement data of fish and
measurement data of seaweed are being verified.

* . The range of the minimum — maximum values detected during April 2019 — March 2021 was as follows in the
database below:
In Japan (including off the coast of Fukushima Prefecture)
Tritium concentration: 0.064 - 0.12 Bq/L

Progress status of work to install the ALPS treated Water Dilution/Discharge Facility and related
facilities

+ For the measurement and confirmation/transfer facilities, work to install a pipe support, piping and others for these
facilities started from August 4 from around the K4 area tanks.

+ For the discharge facility, a bedrock layer is being drilled by the shield machine from August 4 to start construction of
the discharge tunnel. At present, no water leakage or other phenomena have been detected within the drilling range.
Previously, construction of the downstream pool started from December 18.
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+ For the dilution facility, precast blocks for the discharge shaft (upper stream pool) have been manufactured since

September 14 at a factory within Fukushima Prefecture and ground improvement for that shaft, which has also been
conducted since October 7 as part of seismic countermeasures, was completed. Construction of the upper stream
pool started from December 14.

- From August 4, as part of efforts to install the partition weir, preparatory work, including constructing a runway for

heavy-duty machines, is being implemented. In the sea-side area for Units 5 and 6, sedimentation inside the open
intake channels is being removed simultaneously and after installing the partition weir, anti-permeation work will be
removed.

+As part of the marine construction, during work to install the outlet caisson, seawater was sampled to confirm that the

work did not involve any increase in cesium concentration in seawater. All the monitoring results until December 10
showed “Not Detected (ND)” and no significant fluctuation was detected in the cesium concentration in seawater.
Seawater monitoring during marine construction offshore of the power station continues.

| Fuel removal from the spent fuel pools |

Waork to help remave spent fuel from the pool is progressing steadily while ensuring seismic capacity and safety.

> Main work to help spent fuel removal at Unit 1
- From late April 2021, work to assemble a temporary gantry and others has been underway in a yard outside the site

as part of efforts to install a large cover. The ground assembly was completed for the temporary gantry and lower
structure and approx. 50%, for the upper structure.

+ A work yard was prepared around the Reactor Building and preliminary work to install a large cover started from

August 2021.

+ From April 13, 2022, drilling to install an anchor in the Reactor Building started. A temporary gantry is also being

installed from the portion where anchors and base plates are installed.

+ The Isolation Condenser secondary side pipe (IC pipe)*, which hinders the installation of anchors and baseplates,

was removed in late September.
* |solation Condenser secondary-side pipe: The secondary-side pipe of the Isolation Condenser, which cools the inside of the Reactor
Pressure Vessel when the external power source is lost and is currently unused.

Main work to help spent fuel removal at Unit 2

- Decontamination to suppress dust scattering on the top floor of the Reactor Building was completed in December

2021 and contamination reduction was confirmed, based on smear sampling results before and after decontamination.
Work to install shielding within a range including above the reactor well, where the highest level of dose was observed,
was completed at the end of May 2022. Due to interference with the installation of the new fuel-handling machine,
work to remove the control room of the fuel-handling machine (hereinafter FHM control room) has been underway
since August. Once the removal of the FHM control room is complete, preliminary work to dismantle the existing facility
on the south side will commence (rearrangement of site, inspection of remotely operated heavy machinery (annual
inspection) and measures to prevent scattering of rubble and dust).

+ Outside the building, construction of a gantry foundation has been underway since June 2022. After the construction

is completed, the erection of a steel structure will commence. Outside the site, before erecting the steel structure on-
site, ground assembly continues.

Status of on-site transportation of spent fuel from the common pool to the Temporary Cask Custody
Area

+ To make space in the common pool to accommodate the Unit 6 spent fuel, work is underway to load spent fuel having

been stored in the common pool with the 22 dry casks and transport them on site from the common pool building to
the Temporary Cask Custody Area.
Fuel loading of three dry casks was completed but the airtightness of the three exceeded the criteria. After removing
fuel from the cask and cleaning the fuel top, two of the three casks satisfied the criteria and were transported to the



Temporary Cask Custody Area. For the third cask, the airtightness will be rechecked after the fuel removal and the
fuel top re-cleaned.

- After observing the dry cask, the unsatisfied airtightness of the primary lid was considered attributable to iron oxide
(clad) or calcium component (particle or ion) used when attaching the primary lid in the pool penetrating the flange
face and turning into a foreign object.

- At present, the establishment of additional procedures to ensure airtightness is being examined. Based on these, the
time when removal of Unit 6 spent fuel is completed is being reviewed.

| Retrieval of fuel debris |

> Unit 1 PCV internal investigation (the latter half)

+ Regarding the deposit debris detection (Jgamma-ray nuclide analysis) by ROV-D, all eight points were measured during
the period December 6-9.

- At present, operation of the equipment is being verified prior to injecting the succeeding machine ROV-E, aiming to
start deposit sampling by ROV-E from mid-January 2023.

Progress status toward Unit 2 PCV internal investigation and trial retrieval

+ Using the Naraha mockup facility, a mockup test simulating the actual site is underway.

- At present, after modifying the control program to position the arm more accurately, permeability test etc. using the X-
6 penetration mockup continues.

+ For improvements extracted in the performance verification test at Naraha, measures and improvement will continue
to be implemented.

+ Regarding work to install an isolation room as a boundary while opening the X-6 penetration, bubble generation from
the shielding door when the installation status was verified (verification of pressurization), was investigated. The
investigative results suggested that it was considered attributable to the pressing mechanism of the shielding door.

+ Work continues safely and carefully.

Recent results concerning dose measurement and assessment as part of efforts to examine the

trees was approx. 127,000m? (-900 m3 with an area-occupation rate of 72%). The total storage volume of used
protective clothing was approx. 18,900m?3 (-3,100m3, with an area-occupation rate of 36%). The decrease in rubble
was attributable to a transfer for area arrangement. As of the end of November 2022, there were six temporary
deposits with storage capacity exceeding 1,000m?3, storage 56,400m3.

Management status of secondary waste from water treatment

+ As of December 1, 2022, the total storage volume of waste sludge was 441 m3 (area-occupation rate: 63%), while

that of concentrated waste fluid was 9,395 m? (area-occupation rate: 91%). The total number of stored spent vessels,
High-Integrity Containers (HICs) for multi-nuclide removal equipment and other vessels, was 5,472 (area-occupation
rate: 87%).

Status of the additional Radioactive Waste Incinerator in the Fukushima Daiichi Nuclear Power
Station

- On December 7, when the waste supplier of the additional Radioactive Waste Incinerator was started up, abnormal

vibration and floating of the electric motor was detected by the ITV screen of the control room and the waste supplier
was suspended.

+ The on-site investigation detected breakage or cracking in the welding part in two of the four mountain bolts which

connected the electric motor base with the pedestal.

+ Given the acknowledged need to investigate and repair, incineration was suspended the same day.
- Based on the investigative results, exposing the broken surface of the bolts, the cause was deemed to be metal fatigue.

The electric motor repeated start up and shut down at regular intervals. The repeated burden on the bolt connection
accelerated metal fatigue, weakened the bolt and consequently resulted in ductile breakage on December 7.

+ On December 20, the units of the waste supplier were repaired and inspected and similar equipment was also checked.

Ignition and heating of the burner started from around 9:00 pm on December 21 and incineration of trimmed trees
resumed on the morning of December 22.

- While monitoring the dust concentration in the surrounding environment, work continues, prioritizing safety above all.

| Reduction in radiation dose and mitigation of contamination |
Effective dose-reduction at site boundaries and purification of port water to mitigate the impact of radiation on the external environment

> Status of the groundwater and seawater on the east side of Turbine Building Units 1-4

+ In the Unit 1 intake north side area, the H-3 concentration was below the legal discharge limit of 60,000 Bg/L at all
observation holes and remained constant or has been declining overall. The concentration of total § radioactive
materials has remained constant overall but increased temporarily from April 2020 and is even increasing or declining
at many observation holes at present, including Nos. 0-1-2, 0-3-1, 0-3-2 and 0-4. The trend continues to be monitored
carefully.

+ In the area between the Unit 1 and 2 intakes, the H-3 concentration has remained below the legal discharge limit of
60,000 Bq/L at all observation holes. It has been increasing or declining at Nos. 1-14 and 1-17 but has otherwise
remained constant or been declining overall. The concentration of total B radioactive materials has remained constant
overall but been increasing or declining at many observation holes, including Nos. 1-6, 1-9, 1-11, 1-12, 1-14, 1-16 and
1-17. The trend continues to be monitored carefully.

+ Inthe area between the Unit 2 and 3 intakes, the H-3 concentration has been below the legal discharge limit of 60,000
Bq/L at all observation holes. It has been increasing and declining at Nos. 2-3, 2-5, 2-6 and 2-7 but has remained
constant overall. The concentration of total B radioactive materials has remained constant overall but been increasing
or declining at No. 2-5. The trend continues to be monitored carefully.

+ Inthe area between the Unit 3 and 4 intakes, the H-3 concentration has been below the legal discharge limit of 60,000
Bq/L at all observation holes and remained constant or been declining overall. The concentration of total § radioactive
materials has remained constant overall but has been increasing or declining at many observation holes, including
Nos. 3-4 and 3-5. The trend continues to be monitored carefully.

process of fuel debris retrieval

+ The Japan Atomic Energy Agency (JAEA) has conducted research and development to assess the dose rate, conduct
remote, on-site, swift and simple analysis and visualize radiation sources required when examining fuel debris retrieval
methods and working to retrieve fuel debris.

+ Dose rate assessment technology which visualized the dose rate distribution inside the Primary Containment Vessel
was utilized to formulate a work plan for the investigation inside the Unit 2 reactor well. Moreover, JAEA also developed
mobile and radiation-resistant equipment for fuel debris remote, on-site, swift and simple analysis and an integrated
Radiation Imaging System (iRIS) which provided mobile quick 3D visualization of the dose rate distribution and highly
concentrated contaminated areas and confirmed the on-site applicability.

+ To decontaminate the Fukushima Daiichi Nuclear Power Station in a safe and solid manner on an ongoing basis, the
JAEA will proceed with the on-site application of research results and engage in research and development to flexibly
meet new needs, such as issues emerging according to the progress of each unit, contribute to risk reduction such as
a decline in exposure by the advanced visualization of radiation sources and others and help improve swiftness and
rationality by advancing analysis technologies.

| Plans to store, process and dispose of solid waste and decommission of reactor facilities |

Promoting efforts to reduce and store waste generated appropriately and R&D to facilitate adequate and safe storage, processing and
disposal of radioactive waste

» Management status of rubble and trimmed trees
+ As of the end of November 2022, the total storage volume for concrete and metal rubble was approx. 328,600m?3
(-800 m3 compared to the end of October with an area-occupation rate of 88%). The total storage volume of trimmed
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In the groundwater on the east side of the Turbine Buildings, as with the total B radioactive materials, the concentration
of cesium has also remained constant as the overall area but been increasing or declining and exceeded the previous
highest record at some observation holes. Investigations into the fluctuation are underway for Nos. 0-3-2, 1, 1-6, 2-5,
2-6 and 3-3.

The concentration of radioactive materials in drainage channels has remained constant overall, despite increasing
during rainfall. In Drainage Channel D, drainage of the low-dose area on the west side of the site started to pass from
August 30, 2022 and the concentration has remained low. From November 29, 2022, continuous monitors will be
installed and drainage around the Units 1 and 2 switch yard will start to pass.

In the open channel area of seawater intake for Units 1 to 4, the concentration of radioactive materials in seawater
has remained below the legal discharge limit and been declining long term, despite temporary increases in Cs-137
and Sr-90 noted during rainfall. They have also been declining following the completed installation and the connection
of steel pipe sheet piles for the sea-side impermeable walls. The concentration of Cs-137 has remained slightly higher
in front of the south-side impermeable walls and slightly lower on the north side of the east breakwater since March
20, 2019, when the silt fence was transferred to the center of the open channel due to mega float-related construction.
In the port area, the concentration of radioactive materials in seawater has remained below the legal discharge limit
and been declining long term, despite temporary increases in Cs-137 and Sr-90 observed during rainfall. They have
remained below the level of those in the Units 1-4 intake open channel area and been declining following the
completed installation and connection of steel pipe sheet piles for the sea-side impermeable walls.

In the area outside the port, regarding the concentration of radioactive materials in seawater, those of Cs-137 and Sr-
90 declined and remained low after steel pipe sheet piles for the sea-side impermeable walls were installed and
connected. Regarding the concentration of Cs-137, a temporary increase was sometimes observed on the north side
of the Unit 5 and 6 outlets and near the south outlet due to the influence of weather, marine meteorology and other
factors. Regarding the concentration of Sr-90, variation has been observed in FY2021 in the area outside the port
(north and south outlets). Monitoring of the tendency continues, including the potential influence of the weather, marine
meteorology and others.
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Figure 5: Seawater concentration around the port

| Outlook of the number of staff required and efforts to improve the labor environment and conditions |

Adequate number of staff will be secured in the long-term, while firmly implementing radiation_control of workers. The work environment
and labor conditions will be continuously improved by responding to the needs on the site.

>

Staff management

The monthly average total of personnel registered for at least one day per month to work on site during the past
quarter from August to October 2022 was approx. 9,500 (cooperating company workers and TEPCO HD employees),
which exceeded the monthly average workforce (approx. 7,300). Accordingly, sufficient personnel were registered to
work on site.

It was confirmed with the prime contractors that the estimated manpower necessary for the work in January 2023
(approx. 4,600 workers per day: cooperating company workers and TEPCO HD employees) would be secured at
present. The average numbers of workers per day for each month (actual values) for the most recent 2 years were
maintained, with approx. 3,000 to 4,600.

The number of workers both from within and outside Fukushima Prefecture increased slightly. The local employment
ratio (cooperating company workers and TEPCO HD employees) as of November 2022 remained constant at around
70%.



+ The average exposure doses of workers were approx. 2.54 and 2.60 and 2.51 mSv/person-year during FY2019, 2020
and 2021, respectively (The legal exposure dose limits are 100 mSv/person and 50 mSv/person-year over five years,
the TEPCO HD management target is 20 mSv/person-year).

+ For most workers, the exposure dose was sufficiently within the limit and allowed them to continue engaging in
radiation work.
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Figure 6: Changes in the average number of workers weekday per day for each month of the past 2 years (actual values)
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Figure 7: Changes in monthly average exposure dose of individual worker
(monthly exposure dose since March 2011)

> Results of the 13th questionnaire survey for workers to improve the work environment

+ On August to September 2022, the 13th questionnaire survey was conducted as part of efforts to improve the work
environment, to which approx. 4,690 workers (approx. 95.9%) responded.

+ The results showed that many respondents assigned high marks in all questions about the present labor environment,
evaluated their work in the Fukushima Daiichi Nuclear Power Station as rewarding and that the concerns of workers
about radiation had been alleviated.

+ TEPCO will continue to listen carefully to workers’ opinions and requests, strive to improve the labor environment and
create “a safe and comfortable-to-work workplace.”

Countermeasures to suppress the spread of COVID-19 infections
- Since late November, as across Japan and Fukushima Prefecture, infections have also been increasing in the
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Fukushima Daiichi Nuclear Power Station. In response, TEPCO HD employees on November 22 and cooperating
company workers on November 24 were re-requested to thoroughly observe countermeasures to prevent COVID-19
infection spreading.

- The ongoing basic countermeasures to prevent infection spreading, such as requiring employees to take their

temperature before coming to the office, wear masks at all times, avoid the “Three Cs” by using the rest house in
shifts, eat silently and carefully select business travel, continued to be properly implemented to proceed with
decommissioning work, prioritizing safety above all.

+ As of December 21, 2022,

(1) 1,583 workers (including 246 TEPCO HD employees, 1, 332 cooperating company workers, 3 business partner
company employees and 2 temporary workers) of the Fukushima Daiichi Nuclear Power Station had contracted
COVID-19, an increase in 172 workers (including 46 TEPCO HD employees and 126 cooperating company
workers) from the figures in the previous published material (as of November 23).

(2) Regarding the workplace vaccination program of COVID-19 (for the omicron variant), which has been implemented
since November 28, 2022, 1,704 workers (including 429 TEPCO HD employees and 1,275 cooperating company
workers) had been vaccinated.

+ No significant influence on decommissioning work, such as a corresponding delay to work processes due to this

infection, had been identified.

Measures to prevent infection and expansion of influenza and norovirus

+ Since November, measures for influenza and norovirus have been implemented, including free influenza vaccinations

>

(subsidized by TEPCO HD) at medical clinics around the site (from October 11, 2022 to January 28, 2023) for
cooperating company workers. As of December 17, 2022, a total of 4,121 workers had been vaccinated. In addition,
a comprehensive range of other measures is also being implemented, including daily actions to prevent infection and
expansion (measuring body temperature, health checks and monitoring infection status) and response after detecting
possible infections (swift exit of possible patients and control of entry, mandatory wearing of masks in working spaces,
etc.).

Status of influenza and norovirus cases

Until the 50th week of 2022 (December 12-18, 2022), no influenza and 1 norovirus infection were recorded. The

totals for the same period for the previous season also showed no influenza and 1 norovirus infections.

Note: The above data is based on reports from TEPCO HD and cooperating companies, which include diagnoses at medical clinics outside the site.
The subjects of this report were cooperating company workers and TEPCO HD employees in Fukushima Daiichi and Daini Nuclear Power Stations.



“The highest value” — “the latest value (sampled during November 28 - December 12)”; unit (Bg/L); ND represents a value below the detection limit

Status of seawater monitoring within the port (comparison between the highest values in 2013 and the latest values)

Summary of TEPCO data as of December 13, 2022

Cesium-134 : ND(0.37)
Cesium-137 : ND(0.33)
Total B ND(14)
Toritium 1.6 X1
Cesium-134 : 3.3 (H25/10/17) — ND(0.25) Below 1/10
Cesium-137 : 9 (H25/10/17) — ND(0.39) Below 1/20
Total B : 74 (H25/8/19) — ND(14) Below 1/5\
Toritium : 67 (H25/8/19) — ND(1.9) Below 1/30
Cesium-134 : 4.4 (H25/12/24) — ND(0.19) Below 1/20
Cesium-137 : 10 (H25/12/24) — ND(0.31) Below 1/30
Total 8 : 60 (H25/7/4) —  ND(14) Below 1/4
Toritium : 59 (H25/8/19) — ND(1.9) Below 1/30
Cesium-134 : 5 (H25/12/2) — ND(0.27) Below 1/10
Cesium-137 : 8.4 (H25/12/2) — 0.32 Below 1/20
Total B : 69 (H25/8/19) — ND(14) Below 1/4
Toritium : 52 (H25/8/19) — ND(1.9) Below 1/20
Sea side impermeable wall
—Siltfence
Silt fence for construction
Cesium-134 : 2.8 (H25/12/2) — ND(0.30) Below1/9 Cesium-134 :
Cesium-137 : 5.8 (H25/12/2) — ND(0.29) Below 1/20 Cesium-137 :
Total B : 46 (H25/8/19) — ND(13)  Below1/3 Total B
Toritium : 24 (H25/8/19) — ND(2.4) Below1/10 Toritium

[North side of the Units 1-4 intake ]

Note: The Total p measurement values include natural potassium 40 (approx. 12 Bg/L).
They also include the contribution of yttrium 90, which radioactively balance strontium

Cesium-134 : 3.3 (H25/12/24) — ND(0.27) Below 1/10
Cesium-137 : 7.3 (H25/10/11) — ND(0.30) Below 1/20
Total 8 : 69 (H25/8/19) — ND(14)  Below 1/4
Toritium : 68 (H25/8/19) — ND(0.33) 3elow 1/200

1

ND(0.31) Below 1/10
ND(0.36) Below 1/20
ND(14) Below 1/5
ND(1.9) Below 1/30

Cesium-134 : 3.5 (H25/10/17)
Cesium-137 : 7.8 (H25/10/17)
Total 8 1 79 (H25/8/19)
Toritium : 60 (H25/8/19)

!

l

!

Cesium-134 : 32 (H25/10/11) — ND(0.26) Below 1/100
Cesium-137 : 73 (H25/10/11) — 1.2 Below 1/60
Total B : 320 (H25/8/12) — ND(13) Below 1/20
Toritium : 510 (H25/9/2) — ND(2.4) Below 1/200
7O A\ .
[Eastsidein the port]  [South side in the port] - - Cesium-134 :  ND(0.36)
‘\\ Cesium-137 : 18
N\ Total 8 : ND(13)
[Port center] ; X .
[South side ofthe}U‘n1ts1-4 intake] | Toritium . 39 x1

% 1: Monitoring commenced in or after March 2014. Monitoring inside the sea-side impermeable walls was
finished because of the landfill.

%2: For the point, monitoring was finished from December 12, 2018 due to preparatory work for transfer of mega float.
%3: For the point, monitoring point was moved from February 6, 2019 due to preparatory work for transfer of mega float.

%4: For the point, monitoring was finished from April 3, 2019 due to preparatory work for transfer of mega float.

5.3 (H25/8/5)
8.6 (H25/8/5)

40 (H25/7/3)

1340 (H25/6/26)

ND(0.32)
0.35
ND(13)
ND(1.6)

Legal
discharge
limit
Cesium-134 60 10
Cesium-137 90 10
(Sttrontilfm-QO
stron
correlgt)é with 30 10
Total B)
Bel /10 Tritium 60,000 10,000
elow
Below 1/20
Below 1/3 Source: TEPCO website Analysis results on nuclides of radioactive materials around Fukushima Daiichi
Below 1/200 Nuclear Power Station  http://www.tepco.co.jp/decommision/planaction/monitoring/index-j.html




Unit (Bg/L); ND represents a value below the detection limit; values in ( ) represent the detection limit; ND (2013) represents ND throughout 2013he latest values sampled during November 28 - December 12)

Status of seawater monitoring around outside of the port
(comparison between the highest values in 2013 and the latest values)

Summary of TEPCO data as of December 13, 2022

[Northeast side of port entrance

(offshore 1 km)]

[North side of Unit 5 and 6 release outlet]

/. [ East side of port entrance (offshore 1 km)]

-------

Legal
discharge

limit
Cesium-134 60 10
Cesium-137 90 10
Sttrontilfm-QU
stron
correlglg with 30 10
Tritium 60,000 10,000

[ Southeast side of port entrance (offshore 1 km)]

Cesium-134 : ND (H25) - ND(0.23) Cesium-134 : ND (H25) —  ND(0.26) Cesium-134 : ND (H25) - ND(0.22)
Cesium-137 : ND (H25) — ND(0.33) Cesium-137 : 1.6 (H25/10/18) -~ ND(0.27) Below 1/2 Cesium-137 : ND (H25) — ND(0.23)
Total B ND (H25) nd ND(15) Total B ND (H25) - ND(11) Total B : ND (H25) - ND(11)
Toritium ND (H25) - - Toritium 6.4 (H25/10/18) — - Toritium : ND (H25) — _
Cesium-134 : ND (H25) - ND(0.30) Cesium-134 : 3.3 (H25/12/24) — ND(0.27) Below 1/10
Cesium-137 : ND (H25) — ND(0.29) Cesium-137 : 7.3 (H25/10/11) — ND(0.30) Below 1/20
Total B ND (H25) ind ND(19) Total B : 69 (H25/8/19) — ND(14) Below 1/4
Toritium 4.7 (H25/8/18) — - Toritium : 68 (H25/8/19) — ND(0.33) 3elow 1/200
[North side of north breakwater (Port [ South side of south breakwater (offshore 0.5 km)]
(offshore 0.5 km)] entrance]
Cesium-134 : ND (H25) - ND(0.33)
Cesium-137 : ND (H25) —  ND(0.23)
Cesium-134 : 1.8 (H25/6/21) — ND(0.75) Below 1/2 Total B : ND (H25) nd ND(11)
Cesium-137 : 4.5 (H25/3/17) — ND(0.82) Below 1/5 Toritium : ND (H25) - _
Total B 12 (H25/12/23)— 11
Toritium 8.6 (H25/6/26) — ND(0.33) Below 1/20 Cesium-134 : ND (H25) - ND(0.87)
Cesium-137 : 3 (H25/7/15) — ND(0.59) Below 1/5
Total B : 15 (H25/12/23) — 8.7
Toritium 1.9 (H25/11/25) — ND(0.33) Below 1/2

=tz

[Near south release outlet]

Sea side impermeable wall

__ Siltfence

Silt fence for construction

Unit 3 ‘

Note: The Total B measurement values include natural potassium 40 (approx. 12 Bq/L).
They also include the contribution of yttrium 90, which radioactively balance strontium 90.

Unit 1-4 release outlet.

Note: Because safety of the sampling points was unassured due to the influence of
Typhoon No. 10 in 2016, samples were taken from approx. 330 m south of the

Samples were also taken from a point approx. 280m south from the same release
outlet from January 27, 2017 and approx. 320m from March 23, 2018.

Source: TEPCO website, Analysis results on nuclides of radioactive materials around Fukushima Daiichi

Nuclear Power Station  http://www.tepco.co.jp/decommision/planaction/monitoring/index-j.html
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Provided by Japan Space Imaging Corporation, photo taken on April 8, 2021
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Id- and-Long-lerm Roaamap (major target processes,
]_ + [Completed] Suppressmg the amount of contaminated water generated to 150 m*/day or less (within 2020) Reference 1./6
: A - Suppressing the amount of contaminated water generated to 100 m3/day or less (within 2025) S D?CeTbEF 22, 20f22
d ®EffR()ﬁS fo R,r?r:‘nme contaszited watter ma{!aggﬁg bda.seclnofn lhr:ee ?asufc p0“C|e?- inated + [Completed] Treatment of contaminated water in bUl'dlngS was completed* (Wlthln 2020) *Except for Units 1-3 Reactor Buildings, Process Main Building and High Temperature Incinerator Building. Countermeasu?ecsr?‘ggégorf::lil:i?:r:incg)r
emove” ine saurce of water coniamination {2) "Redirect” fresh waier from coniaminated areas + Contaminated water in Reactor Buildings was reduced to about a half of the level at the end of 2020 (FY2022-FY2024 ; :
3 “Retain” contaminated water from leakage g ( ) Contaminated Water and Treated Water
2011 012 I 213 I 2014 215 I 2076 217 2018 I 2019 I 220 I 2021 022 2023
7 Reception start of contaminated water to Central Waste Treatment 1 |
v Decontamination equipment (AREVA) (Cesium Adsorption Apparal Treatment of RO-condensed salt water complete VPurification of strontium-reduced water in flanged tanks complete
KURION VPurification of stontum-educed water complete
VEvaporative concentation equipment
Cesium Adsorption Apparatus (KURION) 7Reduction of strontum by Cesium Aldsorpoun Apparatus (KURION) (fom 2015.1.6)
V2nd Cesium Adsorption Apparatus (SARRY) ‘VReduction of strontium by 2nd Cesium Adsorption Apparatus (SARRY) (fom 2014.12.26)
VReducton of stontum by 3rd Cesium Adsorption Apparatus (SARRY I} (fom 2019.7.12)
VTreatment startof stontum-reduced water (ALPS: fom 2015.12.4, additonal: fom 2015.5.27, high-performance: from 2015.4.15) | |
ent (ALPS) (System A: fom 2013.3.30, System B: from 2013.6.13, System C: flom 2013.9.27, hot tests conducted] miday miday
| g ‘w=Raifall n FUKUSnima Dailchi NPS
. . 1000 1 Sub-drains went into operation 50
VMuli-nuclide Removal Equipment (additional ALPS) VStartof fullscale operation (fom 2017.10.16) Groundwater bypass  |————> ——Contaminated water generated
went into operation _o-Inflow of groundwater, rainwater, etc. g
| —> ! Closureof land-side impermeable walls started nto buildings 2
VMuli-nuclide Removal Equipment (high performance ALPS) (fom 2014.10.18, hot tests conducted) ot s
800 Cle of id bl 0 2
josure of ssa-side mpermeable: 8
i-nuclide removal | vl was corted i kool bt g <
equipment (ALPS) _[fcaion by mobie equipment v Completon of tunnel flng o 600 ! (sea-side) was completegt ©Xept for a porton of the depths 0 =
VTransfer of stagnant water complete v Completion of shaft fling g =
™ unit2 | 3 s
v Completion of tunnel flling 2 400 20 &
VTransfer of stagnant water complete - - ?D:
vCompletion of shaft iling (except for upper partof Unit 2 seawater pipe trenchj g
[Removal of contaminated water in Unit3 Shaft D filling work 200 10 2
seawater pipe rench] v Completion of tunnel fing 3
VFiling of openings Il and Il complete i ‘
VTransfer stagnant water complete 0 - - - - - - - - - 0
FS 535553535553 5355535559535358535555535553535835858583§83
v Completon of fling parts running over F3338853558585333885353885835358588353385535285858353888353
Unitd H H H H H H H H
FY2014 FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2021 FY2022
Suppressing the average amount of
contaminated water generated to
Vinstallation start of groundwater bypass 'VOperation start of groundwater bypass (drainage started from 2014.5.21) approx. 130 ma/day o
VRecovery of existing sub-drain pitand start of new instalation
Vhstalation start of Water-Trealment Facilty special
for Sub-drain & Groundwater drains 'VOperation start of sub-drain (drainage started from 2015.9.14) ‘VEnhancement of treatment capacity
(Treatment capacity: 1000 m’/day) (2000 m’/day)
VStart of maintenance operation on north and south sides | In some temperature measurement tubes near the K.
VFreezing completion drainage channel cross, temperature exceeded O-c kealy 7
VStart of maintenance operation in all sections |
Start of maintenance Altrough no infuence was detected on the impemmeable functon of e land-side
Vinstallation start of land-side impermeable walls ‘VFreezing start operaion on northy ‘VFreezing completion (except for some parts) impemeable walls but test investigation is underway for the stoppage efect

¥/ Completion of waterproof pavement (facing)
(exceptfor around Uit 1-4)

¥ Completon of waterproof pavement (facing)
(exceptfor areas of 2.5 and 6.5m above sea level and around Unit 14)

High concentraon of adioactve maferials 7 /Area 2.5m above sea level - Strt of ground improvement by water glass /Completion
detected from observation well of bank |
VStart of pumping of water fom contaminated areas (wel point)

Vinstallation start of seaside impermeable walls Vinstallation of seaside impermeable walls complete

v Operation startof groundwater drain (pumping-up started on 2015.11.5)

VROEFREK LIS T L
BRI IOUTL-25T T ‘VRemoval of steel horizontal tanks complete (except for condensed waste liquid storage tank)

VStorage i steel square tanks v

Water leakage (300L) from flanged tank
VWater leakage (1001 from flanged tank

VStorage in flnged cylindrical tanks v Completon of ence to prevent leakage expanding

7 Water leakage (10L) flom flanged tank ¥/ Work o raise fence height complete

‘VPurification of strontium-reduced water in flanged tanks complete
Transfer and storage of all trealed water in welded-joint tanks

VLeakage of contaminated water from underground reservoir => Start of ransfer to tanks
‘VTransfer of contaminated water to tanks complete

Storage in cylindrical steel welded-joint tanks VPuiication of strontium-reduced water complete

Sprinkling start of rainwater witin tank fences by rainwater treatment facity (fom 2014.5.21)

VTreatment of stagnant water in buildings complete

‘ VStart to maintain water-evel difference with sub-drain water level
' Instalaion of stagnant water ransfer equipmentranser start ' Completion of work to improve reliabilfty of ransfer line (replacement with PE pipes) Transfer start fom each building to Central R Building

Flanged and welded-joint tanks
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Floor exposure of Unit 1 RwiB

VFloor exposure of Unit  TB

‘VFloor exposure of Unit 2 T/B, RwiB
VSeparation of stagnant water between Units 3 and 4 ‘VFloor exposure of Unit 3 T/8, RwiB.
‘VFloor exposure of Unit4 R/B, T/B, RwiB.

VExamination start of measures to close building openings. VWork for Units 1and 2 T/B complete ‘ VWork for Process Main Building complete: | 'VMeasures to close openings were completed
Work for common pool complete Work for HTl buiiding complete: T - Work for Unit 3 T/B complete| Work for Unit 1-3 RIB complete 7 Work for Units 14 RwB was completed

v Constructon stat of Tsushima Trench Tsunami Seawall
| Japan Trench tsunami seawall
v Completion of nstallaion /Onsie start

Vinstallation of outer-rise tsunami seawall complete

VStart of marine construction VIntemal filing complete (reduction of tsunami risks)
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|




Handling of ALPS treated wate

on this, the response of TEPCO was announced on April 16.

Regarding the discharge of ALPS treated water into the sea, TEPCO must comply with regulatory and other safety-related standards to ensure the safety of the public, surrounding
environment and agricultural, forestry and fishery products. To minimize adverse impacts on reputation, monitoring will be further enhanced, objectivity and transparency ensured by
engaging with third-party experts and safety checked by the IAEA. Moreover, accurate information will be disseminated continuously and in a highly transparent manner.

‘ Enhancement of communication activities ‘

In “The Inter-Ministerial Council for Contaminated Water, Treated water and Decommissioning” held on April 13, the basic policy on how to handle ALPS treated water was set. Based

B Measures for decommissioning, contaminated water and treated water of the Fukushima Daiichi Nuclear Power Station need efforts to reduce
risks over a long term. Regarding handling of ALPS treated water as a part of decommissioning, to local residents, those who in the fishery
industry and related parties, we will thoroughly explain about the policies and responses concerning the facility design, operation and
management to ensure safety, monitoring of radioactive materials and others, and proceed with efforts to sincerely face their concerns and

interests and respond to each of them.

B Moreover, to further deepen the understanding of everyone in Japan and overseas, efforts to coherently disseminate measurement results
of ALPS treated water and information concerning facility operation, radiation impact assessment and others will continue and be enhanced.

@ Information dissemination via media in Japan and overseas and others

- To help deliver information based on scientific evidence, press
release, press conference, disclosure of power plant site, briefing and
others are held.

- For overseas major media, diplomatic corps and others, briefing and
press tour are held. Information dissemination to neighboring
countries is also being enhanced. Information dissemination to
overseas media and information provision to embassies is focused.
Ex.) May 10, 2022 Diplomatic corps and others, overseas media and

others

#03

AOERELIABT 0T

ia © sl Treated Water” series
Completely rev1sed in

January 2022

Press conference

‘ Examination concerning handling of ALPS treated water ‘

[Tritiated Water Taskforce (2013.12 = 2016.5, 15 meetings) |
- —

A
2016.6 Report of Tritiated
Water Taskforce

Tank area wewed from the Large Rest House (2015.10.29)

el nm
..~ ‘“Understand by video. ALPS

Now available on youtube
(Japanese and English)

(] Safety review of International Atomic Energy IAgency (IAEA)
- In February 2022, IAEA officials and international professionals (US/ UK/

France/ Russia/ China/ others) visited Japan to conduct technical
inspection based on the international safety standard and on April 29, the
report of safety assessment was published.

- The report states that in regards to the safety of the facility, the IAEA has

found that, “TEPCO successfully incorporated prevention measures in
the design of the facility as well as in the associated operating
procedures.” In regards to the Radiological Environmental Impact
Assessment, “it acknowledged that the doses to the assumed
representative person are expected to be very low and significantly
below the dose constraint set by the Japanese regulatory body.”

IAEA onsite investigation

@ Communication with related parties taking various opportunities

- Efforts to explain about policies and safety measures for handling of
ALPS treated water, countermeasures to rumors and others to people
in the Metropolitan area, local residents and related parties and hear
their opinions proceed. (In FY2021, approx. 3,000 times)

- Visits and Discussion Meetings of the Fukushima Daiichi Nuclear
Power Station have been held since FY2019 for 13 municipalities in
Hamadori. In FY2021 and FY2022, the Visits and Discussion
Meetings were expanded to within Fukushima Prefecture. (In FY2022,
a total of 17 times are scheduled)

- Moreover, online visits (connecting visitors and guide online) utilizing
the “Fukushima Daiichi Virtual Tour” video, which is now being
published on the TEPCO web site, and others are also offered in
response to the need of people in Japan and overseas.

(From August 2020 to July 2022 Online visitors: 59 organizations,
2,250 persons including overseas organizations)

Overall view of mockup tanks

- Homepage address

Reference 2,76

December 22, 2022

Secretariat of the Team for
Countermeasures for Decommissioning,
Contaminated Water and Treated Water

Flounder in rearing preparation tank
@ Rearing test of marine organisms

- To alleviate concerns and lead to relief of local residents,
related parties and the everyone in society, marine orgasms
are being reared in tanks of seawater containing ALPS treated
water and the status is compared with the original seawater
controls. The progress will be shown coherently and clearly.

- Regarding behaviors of tritium and others, a lot of research has
been conducted in Japan and overseas. Based on the
experimental results, firstly experimental data for a half year will
be collected and subsequently, the same as past experimental
results, the theory “tritium in vivo is not concentrated and the
concentration of tritium in vivo will not exceed the level in the
growing environment” will also be reaffirmed.

- Froom March 2022, practice to rear flounder started using
coastal seawater around the nuclear power station to learn how
to rear marine organisms, verify the equipment design and
others.

- From September 30, the stage was shifted to the next “rearing
test” and on October 3, ALPS treated water was added.

« From March 17, daily rearing status is published on the TEPCO HD
homepage and twitter.

Discussion meeting (face-to-face dialogue)

gtest/mdex- htm

- Twitter address:
https:/twitter.com/TEPCOfishkeeper
2021.12.21 The “Application Documents for Approval to Amend the

Implementation Plan for Fukushima Daiichi Nuclear Power Station Specified
Nuclear Facility” regarding ALPS treated water were submitted to the Nuclear
Regulation Authority

Subcommittee on Handling of ALPS treated water (2016.11 — 2020.1, 17 meetings)

Opportunity for receiving opinions
| from parties concerned concerning

2018.8 Explanatory and hearing meeting, receiving opinions A

A [(2020.4=2)20.10, 7 meetings
2020.2 Report of Subcommittee on Handling of ALPS treated water %) AW/ 1D

of ALPS treated water

2021.12.28 “The Action Plan concerning the Continuous Implementation of the
Basic Policy on Handling of ALPS Treated Water” was formulated

Review meeting concerning the implementation plan on handling of ALPS treated water
MeeNGS) 5022 4.28,5.13, 7.15

2021.4.13 The basic policy on the handling of ALPS
treated water was set
2021.4.16 The response of TEPCO was announced /'

‘W Application to partially revise the Application Documents for Approval
to Amend the Implementation Plan was submitted
2022.7.22
"W Application for the Application Documents for
Approval to Amend the Implementation Plan
was approved

W 2022.8.4 Work has commenced

= NE NS oy N o 20 R L 20228130 The "Approach to Strengthening and A\ A\ 20221114
’LQ v v v v v 7«0 ’LO 'LQ Expansion of Measures in the Handling of ALPS Application for the
p: N 9 Application Documents
Treated Water" was summarized for Approval to Amend
[Overview of ALPS treated water dilution and discharge facility] ossursmenthondimstonfacily 4 ank roup) e — fhe \mplemertation
Measurement confimation facilty gt ol PR R4 g 8 1
Secondary treatment facility mewly installed [ Gompsed s sty otk aroues pah e
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{ALPS] {vater 2ach radionuide ohr than i to Secondary treatment facility (ALPS) 4 / Soawall i
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Sample tank of multi- treated Sampling and analysis E’u:’:-mJ::x, -:2\:drng:|nﬁum, is 1 orhigher] / emergency
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Seawater transfer pump

Unit 5 intake channel

Seawater pipe header
Mix with intake water, dilute
and transfer to discharge shaft
_

Discharge facility

Discharge outlet
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Discharge shaft # % ?
(upstream pool) & = ./ J = & 4

Discharge shaft
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(3 units)

Discharge to sea

Undersea tunnel
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+ Completion of Unit 1-6 fuel removal (within 2031)

December 22, 2022
. . . . . Secretariat of the Team for Countermeasures for
+ Completion of installation of Unit 1 large cover (around FY2023), start of Unit 1 fuel removal (FY2027-2028) Decommissioning, Contaminated Water and Treated Water

- Start of Unit 2 fuel removal (FY2024-2026)

Storage and handling of fuel
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In the Mid- and-Long-Term Roadmap, the Phase 1 target involved starting to remove fuel from inside
the spent fuel pool (SFP) of the 1st Unit within two years of completing Step 2 (by December 2013).

On November 18, 2013, fuel removal from Unit 4, namely the first Unit, got underway and Phase 2 of the
roadmap
started.

On November 5, 2014, within a year of commencing fuel removal work, all 1,331 spent fuel assemblies
in the pool had been transferred. The transfer of the remaining non-irradiated fuel assemblies to the Unit 6 SFP
was completed on December 22, 2014. (two of the non-irradiated fuel assemblies were removed in advance in
July 2012 for fuel checks)

This marks the completion of fuel removal from the Unit 4 Reactor Building. Fuel removal

¥ 2011.11- 2012.7 Removal of rubble on the Reactor Building top floor | All fuel assemblies from Unit 4 had been
removed by December 2014.

¥ 2012.4-2013.3 Ground improvement and foundation work
¥ 2013.4-2013.7 Installation of external walls and roof panels
¥ 2013.6-2013.10 Installation of overhead crane and:fuel-handling machine
¥ 2013.8-2013.10 Removal of rubble inside the reactor well and pool

¥ 2013.11.18 Start of fuel removal <Unit 4 Cover for:fuel removal>
¥ 2014.12.22 Fuel removal was completed (1533 assemblies)

All fuel assemblies from Unit 3 had W 2013.10 Completion of removal of large rubble on the Reactor Building top floor
been removed by February 2021. ¥ 2015.8 Completion of removal of the fuel-handling machine B within the spent fuel pool
¥ 2016.12 Completion of shielding on the Reactor Building top floor
¥ 2017.1 Installation start of a cover for fuel removal
¥ 2019.4.15 Start of fuel removal

Overview of the fuel-handling facility inside the cover

Before installing a cover for fuel removal, the <Unit 3 Cover for fuel removal (dome roof) 2019.2.21>
process of removing large rubble from the spent fuel
pool was completed in November 2015. To ensure
safe and steady fuel removal, training via remote
control was conducted at the factory using the actual
fuel-handling machine to be installed on site
(February — December 2015). Installation of the fuel
removal cover was completed on February 23, 2018.

With fuel removal in mind, rubble retrieval training .
inside the pool, which was scheduled in conjunction ¥ 2015.3-2016.11 Yard construction

with fuel removal training, started from March 15, ¥ 2016.9-2017.4 West-side gantry installation work

2019 and fuel removal started from April 15, 2019. . ) .
Fuel removal was completed on February 28, 2021. ¥ 2017.5 Opening a hole in the west-side external wall

28 Fuel removal completed (566 assemblies)

Spent fuel
pool

On-itetransportation

W
transportationd><3
‘container

Unit 3 Reactor Building

Overview of fuel removal
(bird's-eye view)
¥ 2018.8-2020.12 Moving and containment of remaining objects

For Unit 2, with the removal of spent fuel in mind, a “gantry for fuel removal’

(gantry and front room) will be constructed on the south side of the building. ¥ 2020.6 Investigation inside the spent fuel pool

<Unit 2 Construction of gantry for fuel removal> ¥ 2021.10-2022.4 Ground improvement work
As part of efforts to remove fuel from the Unit 2 spent fuel pool and based on findings from
internal operating floor investigations from November 2018 to February 2019, instead of fully Un
dismantling the upper part of the building, the decision was made to install a small opening on ¥ 2020.3-6 Installation of spent fuel p00| cover
the south side and use a boom crane. Examination continues to initiate fuel removal from ¥ 2020.9-11 Measures to prevent and alleviate rubble falling
FY2024 to FY2026. ¥ 2020.11-2021.6 Dismantling of remaining cover
<Referances P o gt ¥:2017.12 Completion of building cover dismantling and windbreak fence installation
SRaferanoe Pofles 0 ss g vt o For Unit 1, a large cover will be installed over the whole ¥ 2018.1-2020.12 Rubble removal on the north side of Reactor Building  w 2021.8 Start of large cover pre-work

and the fuel-handling machine was examined. However, bu”ding, within which rubble will be removed. V¥ 2018.9-12 Removal of X-braces

the high radiation dose inside the operating floor meant
the decision was taken to dismantle the upper part of the
building in November 2015. Findings from internal

As part of efforts to remove fuel from the Unit 1 spent fuel pool, investigations are underway to

. - B ascertain the conditions of the fallen roof on the south side and the contamination of the well plug. Large cover
gations of the floor from N 2018 M P " L L
o February 2019 underiined the potential to conduct Basedlon the resu!ts,l the method initially installing a large cover over the Reactor Building, then . s
limited work there and the means of accessing from the removing rubble within the cover” was selected to ensure safer and more secure removal. Work to install P
south side was examined. a large cover started from August 2021. Work to complete the installation of a large cover by around E ey

FY2023 is ongoing, with fuel removal scheduled to run from FY2027 to FY2028.

<Reference> Progress to date

Rubble removal on the north side of the operating floor started from January 2018 and
has been implemented sequentially. In July and August 2019, the well plug, which was
misaligned, was investigated, followed in August and September by the conditions of the
overhead crane. Based on the results of these investigations, as the removal requires
more careful work taking dust scattering into consideration, two methods were examined: ; 2
Installing a cover after rubble removal, initially installing a large cover over the Reactor i s 2

Building, then removing rubble inside the cover. <Unit 1 Dismantling 0 remaining cover>
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Work toward fuel debris retrieval Reference 4,6
December 22, 2022

Milestones of the Mid- and-Long-Term Roadmap (major target processes) . Secretarizt of the Teazq xr Count(;er][neasm:m for
lecommissioning, Contaminated Water and Treated Water

Start of fuel debris retrieval from the first unit (Unit 2). Expanding the scale in stages (within 2021 + The schedule will be extended for about 1 year due to the spread of COVID-19 infections)

Before removing fuel debris, investigations inside the Primary Containment Vessel (PCV) are conducted to inspect the conditions there, including locations of fuel debris.

Unit 3 Investigation overview

Unit 1 Investigation overview Unit 2 Investigation overview RUMMUE . on which may be und Swhichi
* In April 2015, a device having entered the inside of the PCV via a narrow + In January 2017, a camera was inserted from the PCV penetration to inspect the sct?edlf;[gd ?cr,r use tct, i(rawcgsr}i Ig(t)g ?h(; in;idepgfqﬁgaggv malg inn\::g/ti ;lég \z;v::rtrfc;tzTco\:\Vtrgleg
opening (bore:100 mm) collected information such as images and airborne conditions of the rail on which the robot traveled. The results of a series of investigations i i $ ’ o
dose inside the PCV 1st floor. 3 ; : . A ultrasonic test equipment. The results showed that the penetration was not under water.
) S ) ) o . confirmed some gratings had fallen and deformed as well as a quantity of deposit inside the e ) L )
- In March 2017, an investigation using a self-propelled investigation device pedestal + In October 2015, to confirm the conditions inside the PCV, an investigative device was
was conducted to inspect the spreading of debris to the basement floor outside - o o inserted into the PCV from X-53 penetration to obtain images, data on dosage and
the pedestal, with images taken of the PCV bottom status for the first time. The - In January 2018, the conditions below the platform inside the pedestal were investigated. temperature and sample stagnant water. No damage to the structure and walls inside the PCV
conditions inside the PCV will continue to be examined, based on the imagery Based on the analytical results of images obtained in the investigation, deposits, probably was identified and the water level was almost identical to estimated values. In addition, the
and dose data obtained. o S including fuel debris, were found at the bottom of the pedestal. Moreover, multiple parts dose inside the PCV was confirmed to be lower than in other Units.
OrKers’ access. r grating H H H
POV penetaton o tors E oo grating exceeding the surrounding deposits were also detected. We presumed that there were - In July 2017, the inside of the PCV was investigated using the underwater ROV (remotely

investigation

“_ ~ -100B penetration)

| multiple instances of fuel debris falling. operated underwater vehicle) to inspect the inside of the pedestal. Analysis of the imagery
- In February 2019, an investigation touching the deposits at the bottom of the pedestal and _obtained in the investigation identified damage to multiple structures and the supposed core
on the platform was conducted and confirmed that the pebble-shaped deposits, etc. could be internals.
moved and that hard rock-like deposits that could not be gripped may exist. + Videos obtained in the investigation were reproduced in 3D. Based on the reproduced
W : 4 images, the relative positions of the structures, such as the rotating platform slipping off the rail
vestoaton o with a portion buried in deposits, were visually understood.
SCOpIC

Teles | o
investigation device il @ Platform

ﬂ_/-sén-pr'opeﬂéd
investigation device

PCV

Pedestal opening

Pedestal
ﬂ Scope of this <Conditions inside the pedestal>
investigation § RO epgcmen RO peflcement
igati it (the 3rd time) = Workers' access 4
h\{lg\:)essigwgeitel?r’: o — : Assumed access route Patorm upper__// d @’g“;‘;;gggfk PCV penefration used
underwater camera) . @Pedestal inthe investigation
<Image of investigation> Dosimeter and {¥-53 penelration)

Bottom of the pedestal (after being processed in PCV penetration

underwater camera

Cable tray

In February, the first remotely operated underwater vehicle (ROV-A) was panoramic image visualization) e X6 peretration)

inserted to install “guide rings” which will facilitate the investigation. As - In October 2020, as part of work to prepare for the PCV internal investigation and trial D

installation of guide rings has been completed, then a detailed investigation will  retrieval, a contact investigation to study deposits inside the penetration (X-6 penetration) i

be implemented. was conducted, which involved inserting a guide pipe incorporating an investigative unit into Podesial

In this investigation, distribution of deposits outside the pedestal and their the penetration. This confirmed that deposits inside the penetration had not deformed and CRDh
characteristics or others will also be investigated. The results of these come unstuck. The investigative information obtained will be utilized in the mockup test of Belowlhe CRD housing
investigations will be utilized in the examination of method and procedures the equipment to remove deposits inside the X-6 penetration.

toward future debris retrieval.

i L c Below the CRD housing Around the platform Irside the pedestal

=
<Conditions of deposits before and after contact>  <Work in front of the penetration> <Unit 2 Reactor Building 1% floor
i R Location of the penetration>
Unit 1 PCV internal investigation <aias scetne PO iy Unit 2 PCV internal investigation Unit 3 PCV internal investigation
= acqumng |Thages 0 . dd : 1st (2012.1) - Acquiring images - Measuring the air temperature - Acquiring images
1st i easuring the air temperature and dose rate - Measuring the air temperature and dose rate
(201240) - Tzae%sﬂggsgggnmal?fte\;v;etgl and temperature 2nd 20123) - Confirming water surface - Measuring the water temperature 15t (2015.10-12) - Measuring the water level and temperature
?lng monitoring i § - Measuring the dose rate ’ - Sampling stagnant water
pr—— P————— igations - Installing p monitoring i
. . _ - Acquiring images - Sampling stagnant water inside the PCV. 2015.12
. Confirming the status of the PCV st floor Inye§t\gatlons Sl A=A - Measuring water level - Installing permanent monitoring instrumentation ¢ )
IESHIARD 2nd ch%tglrjlﬂg |Tha§:|sr temperature and dose rate nsde the = EEES
inside the PCV (20154) Rep|ac|ngg 2 instre \ pcv 4th (2017.1-2) - Acquiring images - Measuring the dose rate - Measuring the air temperature 2nd (2017.7) - Installing f monitoring i
(2017.8)
5th (2018.1 - Acquiring images - Measuring the dose rate - ing the air temperature
Confirming the status of the PCV 1st basement floor ( ) CAUTIoRTd 9 e e
3rd ﬁ%‘l‘ﬁﬂﬂﬁg"?haegﬁise rate 6ih (2019.2) - Acquiring images - Measuring the dose rate - Measuring the air temperature from PCV - Main steam pipe bellows (identified in 2014.5)
(2017.3) - Sampling deposit - Determining characteristics of a portion of deposit
- Replacing monitoring instrt ion
Leakage Evaluation of the location of fuel debris inside the reactor by measurement using muons
. X X L points from - No leakage from the torus chamber rooftop - No leakage from any internal/external surfaces of S/C The evaluation confirmed that no large lump existed in the core area where fuel had been placed and that a
Leakage points - PCV vent pipe vacuum break line bellows (identified in 2014.5) PCV portion of the fuel debris potentially existed at the bottom of the RPV. (2017.5-9)
from PCV - Sand cushion drain line (identified in 2013.11)
Evaluation of the location of fuel debris inside the reactor by measurement using muons
Evaluation of the location of fuel debris inside th il t usi The existence of high-density materials, which were considered to constitute fuel debris, was confirmed at the bottom of RPV and in the lower part
cvaation ol the location ofJuel Cebris Inside Ihe reactor by measurement using muons and outer periphery of the reactor core. It was assumed that a significant portion of fuel debris existed at the bottom of RPV. (2016.3-7)
Confirmed that there was no large fuel in the reactor core. (2015.2-5)

Images are provided by the International Research Institute for Nuclear Decommissioning (IRID)
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|_MT|estones of the Mid- and-Long-Term Roadmap (major target processes) December 22, 2022
El

P . . . Secretariat of the Team for Countermeasures for
iminating temporary outdoor storage of rubble and others * Except for secondary waste of water treatment and materials for reuse or recycling (within FY2028) Decommissioning, Contaminated Water and Treated Water

% 2017.6 Revision * 2018.6 Revision * 2019.6 Revision * 2020.7 Revision * 2021.7 Revision

* 2016.3 Announcement of Storage Management Plan of Solid Waste (Ver. 1)
¥ 2012.9 Transfer start of rubble to the soil-covered temporary storage facility

Protective sheet

St ot oo 1 o ¥ 2015.6 Transfer start of rubble to the soil-covered:temporary storage facility (Tank 3% . ) ; 1t Lfarge Waste St?rage o
T iy ¥ 2013.1 Start of volume reduction of trimmed trees and storage in temporary storage tank A ¥_2019.6 Start of building construction ___ (¥ Roof construction (from the inside)

i 1stLarge Waste Storage

External view of storage building B

¥ 2014.7 Start of pre-work

¥ 2018.2 Operation start

Protective soi

N Rubble l J e

2021.3 High alert issued from the Shallow Draft Quay o '
drainage channel PS monitor W ¥ 2021.7 Leakage of radioactive materials from

<Outline of soil-covered temporary storage facility>

External view of the 9th Solid Waste Storage o wcoere emporaw s gty Tk (leakage from temporary storage Area W) anotch tank stored in temporary storage Area P
.gx& & > T e o A Ao A9 YIS o ok
” 0 0 0 0 oS N 0 0 0 20 7
¥ 2013.5 Installation work gets underway ¥ 2016.3 Operation start
i Solid Waste Incinerator [ ] [ |

A 2016.8-11 Manual stop (due:to pin-hole incidence)

¥ 2017.4 Start of pre-work
. Additional Solid Waste Incinerator

2017.10 Installation work gets ¥ 2018.5 Operation start

- | Large Equipment Decontamination Facility
Whole v:ew of Solid Waste Electrical room e W 20209 Start of pre-work
ncinerator Saconanycontusto X .
L {_Compaction Facility
Solid Waste Incinerator (Left: Sy: ight: System B) Ste of Volume Reduction Facilty
=_= resent status Nt Status after a decade
Present storage i : ; 5 Legend : Newly installed equipment and facilit [ imi
Storage of rubble presentsior g , | Estimate for the Incineration Al gend J: Newly quip y Efforts to eliminate temporary outdoor storage of
and others PP azng | | Xt decade (or so) pproX. rubble and others
et Approx.790,000 m Tneeraior Pre IIVLLR Storage /management o . o
g s e, 52 O B e R ] | e et b T ke b . Pk
protectiveclothingg || ,m=mmm——= 4 1 \ olid Waste Storage d ;
Approx. 290,000 ' 4 ; =, — — Approx. 20,000 | (Storage capacity: approx. 260,000 m?) i T o SRR S g
¥ e Additional Radioactive 1 g —— = 2
nmed trees 1 (1 P q
e | ' Al ad Waste Incinerator . ! — .
h . D 1 i Existing Solid Waste Storage
1 | : 1 1st-8th (existing)
! ! o | : 9th (Operation launch in 2018.2)
I\pprox. 60,000 m? Stored and managed in Solid Waste Storage as done for rubble Approx. 60,000'm3
1 | i g
| | Additional Radioactive Waste " Adorox 80.000° | | s iiional Solid aste Storage
! Incinerator A= g 10th-11th
Boprox 60,000 : I for completon after FY2022)
B

y ~
More than 1 mSv/h Sol-coveredtemporary g s et tora00 /

storage facility

(B) |
\ Approx. 60,000}m?

" 1 1 waste to be generated,
Volume reduction Adprox. 70,0003 | the storage capacity (approx. 260,000 m*)
y T

Based on the estimates for the amount of

1

1

1
-

1
1
1
1
1
1
1 - HE | will be reached in around 2032. Scope to
To (A Compaction Facility || = t————-— . o ! 0
: (A) (scheduled for completion in FY2022) % 1 _ install an addltlongl solid waslte facility and
Approx. 170,000 nf ’ > others will be examined
: 1 A | 1 Melting equipmen
1 s
1 1 D> . a/ . .
P:pprox 220000 ITF o Concrete crusher example Metal cutter example | Reuse will be examined |
< ! | Spent Adsorption Vessel
------ - P |_Eectric example “1 Temporary Storage
~ To(B) Large Waste Storage
T (;chedu\edifnr Pom;})\\eq&n \EVFQ‘Bg[Z)ZZJ
i ; ‘oward an operation launch within 5
Storage of water treatment secondary waste || Approx. 6,500 tanks Treatment measures and others will be examined * _ instalaion work | undsrway
i ] / (*1) Items for which incineration, compaction, melting or reuse is difficult are stored directly in Solid Waste Storage without being ‘
treated
(*2) As values less than 10,000 m? are rounded, they may not be consistent with the total of breakdown Work of main part
(*3) In the estimate, approx. 240,000 m? of waste will be stored in Solid Waste Storage at the end of FY2028.
Note: Used protective clothing before incineration and BG-level concrete waste for * The exposure dose at the site boundaries will be reduced by aggregation to indoor storage and eliminating outdoor storage. Main e quim ent

which treatment and reuse is decided at present are not included. o The exposure dosage in exhaust gas from incinerators and at site boundaries is measured and announced on the website and others.
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While ensuring reliable exposure dose management for workers, sufficient personnel are secured. Moreover, while getting a handle on on-site needs,
the work environment and labor conditions are continuously improved.

Regarding the site-wide reduction in the radiation dose and prevention of contamination spreading, the radiation dose on site was reduced by removal of rubble, topsoil and facing.
Moreover, the operation was improved to use environmentally-improved areas as a Green Zone, within which workers are allowed to wear general work clothes and disposable dust-

protective masks which are less of a physical burden.

In February 2017, operation started at the
Partner Companies’ Building next to the
New Administration Office Building.

To help workers in the Fukushima Daiichi
| NPS precisely understand the conditions of
| their workplaces, a total of 86 dose-rate
monitors were installed by January 2015.

In June 2013, operation of the Access Control Facility
started near the main gate of the Fukushima Daiichi
NPS, to which duties conducted at J-village were shifted,
including contamination examination, decontamination,

switching protective equipment on and off and

External view of Access distribution/collection of dosimeters.

These monitors allow workers to confirm on-

Reference 6.6

December 22, 2022

Secretariat of the Team for Countermeasures for
Decommissioning, Contaminated Water and Treated Water

site dose rates at their workplaces in real

In May 2017, a heliport for emergency transport was installed inside
time.

the Fukushima Daiichi NPS and went into operation.

Compared to the previous operation (at Koriyama Coast, Futaba
Town or Fukushima Daini NPS, relaying to a doctor helicopter), a
faster response is available for seriously ill patients requiring

A large rest house for workers was established
and its operation commenced in May 2015.

Control Facility

From March 12, 2011, in response to the increased airborne
concentration of radioactive materials, instructions were issued to
wear full-face masks throughout the Fukushima Daiichi NPS site,
excluding the Main Anti-Earthquake Building and the rest house.

Spaces in the large rest house are also treatment at external medical institutions.

installed for office work and collective worker

safety checks as well as taking rest.
In March 2016, a convenience store opened in
the large rest house. In April, the shower room

In March 2015, the Fukushima revitalization
meal service center opened.

went into operation.

From November 2018, from the west-side high-ground
area, where Unit 1-4 can be viewed, visitors can see the
site in their normal clothes without having to change.

Visit by Prime Minister Kishida
to the Fukushima Daiichi NPS

Visit by Governor of Fukushima
Prefecture to the Fukushima

\|/ \l/ Daiichi NPS (2018.11.1) (2021.10.17)
v v
° ° ® ° ° ® ° o ® ° = ———————-
208> 208 207 2 20 20%° 0¥ 0% 203 o0 N\l o
Changes in operation

of controlled area

From May 2013, full-face mask
unnecessary area was expanded
sequentially.

In March 2017, the G-zone area was
expanded (to cover 95% of the whole site).

In May 2015, full-face mask
unnecessary area was expanded
to cover about 90% of the site.

Exising fullface mask unnecessary area

B R zone [Anorak area]

Fulkface mask unnecessary area to be expanded

Maior transportation route:

In May 2013, areas excluding those around Unit 1-4, tank
areas and rubble storage areas were set to full-face mask
unnecessary areas.

¥ zoe [Coveral area)
G 2000 [Goneralvear area]

When working nsid
uding tmen

B Ruore [an
re [ Covaralisrea] %2

o area] %
O Comtrion st

) Gzons [ Garesl verswa] 33

In August 2021, operation started while eliminating the need for
the DS2 mask during light work in G-zone outside the protection
area around Unit 1-4 (except for inside Units 5 and 6).

<Travel survey results of major roads within the site>

The dose rate has been declining every year.
In particular, in the area on the east side of the Turbine Building shown a black
dotted line, the dose rate declined by facing related to installation of the seawall

as the countermeasure to the Japan Trench tsunami.

FY2020 4th Quarter
(measured in 2021.3)

FY2021 4th Quarter
(measured in 2022.2)
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1 R zone equipmen change place
zone equipment change piace:
[ Exiting rest house and ofhers

In March 2016, based on the progress of measures to reduce the environmental 3 LEV1 ko N i i g i S
dosage on site, the site was categorized into two zones: Highly contaminated area | e v

around Unit 1-4 buildings, etc. and other areas where limited operation started to
optimize protective equipment according to each category.

In May 2018, within about 96% of the site, workers are allowed to wear light
equipment such as general workwear and disposable dust-protective masks.
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| Provided by Japan Space Imaging Corp., © DigitalGlobe |




