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Outline of Decommissioning, Contaminated Water and Treated Water Management Secretaratof the Team for Couniermessures for

Decommissioning, Contaminated Water and Treated Water

Main decommissioning work and steps Measures of treated water
\I;\;Jelkremciyal from the stpelrlﬂ Iuel pgc::]wa? (;ton}[;Iettlad in Detlx;)mbe[J 22141 at Lchnzlt 4 ecljnéj (t))n. Februaryt2_8, 2|0f21 atGJq;t 31 ; Handling of ALPS treated water

ork continues sequentially toward the start of fuel removal from Units 1 and 2 and debris (v ;) retrieval from Units 1-3. Regarding the discharge of ALPS treated water info the sea, TEPCO
(Note 1) Fuel assemblies having melted through in the accident. Units 1-6 | Completion of fuel removal | Within 2031 must comply with regulatory and other safety standards to safeguard the

Unit1 | Start of fuel removal Y2027 - FY2028 public, the surrounding environment and agricultural, forestry and
fishery products. To minimize adverse impacts on reputation, monitoring

unit2 | Startof o emovel Frats Y2926 11| will be further enhanced and objectivity and transparency ensured by
Unit3 | Completion of fuel removal { Within FY2020 engaging with third-party experts and having safety checked by the
Unit4 | Completion of fuel removal | 2014 IAEA. Moreover, accurate information will be disseminated continuously

and fully transparently.

v Set in “The Inter-Ministerial Council for The Application Documents were
Contaminated Water, Treated Water and itted to the Nuclear R
Fuel Removal Storage / Decommissioning issues’ held on April 13. Authority on December 21, 2021
from SFP Transportation
First unit Start of fuel debris retrieval
Unit 2 Within 2021 *Expected to be
v v delayed by approximately 1 year

Decision on basic policy

Regulation Authori
Discharge start "2

Fuel Debris Storage /
Retrieval Transportation

Implementation of preparatory

the implementation plan
Approval by the Nuclear

Hearing opinions from \_vide-ran|ging
stakeholders, including locals

Examination from a professional
Recommendations to the government
Decision on specific handling * !
Application for approval to change
Strengthening sea area monitoring
(from about one year before discharge start)
Continuing sea area monitoring

About two years
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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

® “Retain” contaminated water from leakage « To prepare for tsunamis, various measures are underway. For heavy rain, sandbags are being
o Strontium-reduced water from other equipment is being re-treated in the Advanced Liquid !nstallgd to suppress direct inflow mto buildings while work sealing off openings in t_>U|Id|ngs and
Processing System (ALPS: multi-nuclide removal equipment) and stored in welded-joint tanks. installing sea walls to enhance drainage channels and other measures are being implemented
e Multi-layered contaminated water management measures, including land-side impermeable walls as planned.
and sub-drains, have stabilized the groundwater at a low level and the increased contaminated Red. (1) Promots contaminled walor 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 N Elﬁ Blue:  (2) Complete stagnant water treatment
reduced from approx. 540 m3day (in May 2014) to approx. 180 m3day (in FY2019) and approx. lY:sL‘;ed'ﬂ""‘ G () s il e g
140 m3/day (|n 2020) , Pumping up Renﬂ)zvsa;”c;]fa(;;srium
o Measures continue to further suppress the generation of contaminated water to 100 m®/day or _raen
less within 2025. % —
(2) Efforts to complete stagnant water treatment | 3 Repal of damaged
----- =
RSN = Turbine Building] umpin
e To lower the stagnant water levels in buildings as planned, work to install additional stagnant  Groundwaterievel >« | | 2 Purping PTG ¢ s
water transfer equipment is underway. At present, the floor surface exposure condition can be NIRRT 1 | Trenchbysodmf;uﬁn"";ﬁ;eup Grounding of
maintained except for the Unit 1-3 Reactor Buildings, Process Main Building and the High 3 Pumping mega float
Temperature Incinerator Building. Pum;gwe" e ==

T

¢ In 2020, treatment of stagnant water in buildings was completed, except for the Unit 1-3 Reactor
Buildings, Process Main Building and High-Temperature Incinerator Building. For Reactor
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.

o 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. 119
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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 Sta us 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.

Toward internal investigation of the Unit 1
PCV, the first remotely operated underwater
vehicle ‘ROV—A) was Inserted on February 8
to install “guide rings” which will facilitate the
investigation. On February 9, installation of
four guide rings has been completed.

The investigation detected deposits at the
PCV bottom, pedestal opening, pieces of the
grating and steel materials, which were likely
to be cut during work to create an opening an |
access route, and pipes of the Primary Loop
Recirculation system.

After completing preparation, a detailed
investigation by the ROV-A2 will be
implemented.
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Front chamber
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‘Reactor Building (R/B) ~ Unit 1

Toward the trial retrieval of Unit 2 fuel debris, a
performance verification test and operational
training of the robot arm in the domestic facility
(Kobe) was finished on January 21. The equipment
was transported to Naraha Center for Remote
Control Technology Development of the Japan
Atomic Energy Agency (JAEA),where the test to
verify the operation of the robot arm started from
February 14.

As a preliminary step for the PCV internal
investigation and trial retrieval, work to install an
isolated working room started from February 14.
Work continues while prioritizing safety.

<Arrival of the robot arm>

Unit 1 A submersible vehicle was inserted into the Primary Containment Vessel(PCV) padestal
opening

2022 /02709
:50:224 "

<Status inside the PCV (February 9)>
Removed fuel (assemblies)
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(Fuel removal completed

Shield

219

Guide ring
<The 1st submersible robot (ROV-A)>

<The 2nd submersible robot (ROV-A:
for detailed visual investigation>

Cover for fuel removal

Removed fuel (assemblies)

1535/1535*1

(Fuel removal completed
on December 22, 2014)

Dome roof

Circulation stirring verification tests were
conducted for ten connected tanks of

the dilution and discharge facility for ALPS
treated water

The dilution and discharge facility for ALPS treated
water will use a group of ten tanks for discharge. In
sampling before discharge, water within the whole
tank group will be circulated to homogenize the
concentration.

To verify the concentration homogenization across
ten tanks, a circulation stirring verification test was
conducted over the period February 7-13.

The stirring effect was confirmed by comparing the
theoretical average and actually measuring the
concentrations of the reagent injected into the tanks.

Fuel-handling
machine Crane

FHM girder

Land-side impermeable walls

1 Installation of froze.n
pipes (pipes)
1568/1568

Installation of frozen pipes
completed on Nov 9, 2015,

On February 15, when the brine suEpI pump was
stopped for the test to reduce the risk of refrigerant
(brine*) leakage at the land-side impermeable walls in the
event of the Chishima-Trench tsunami arrival, the liquid
level decline in the brine tank was detected. The valve
was closed as an emergency measure, and the liquid
level decline was stopped.

Later, leakage from the brine pipe connection was
detected. The rubber ring of that connection was
replaced and brine supply resumed in all areas on
February 21.

The cause of the leakage will be investigated and
efforts to maintain the land-side impermeable walls will
continue.

As of February 22, the temperature of the temperature
measuring tubes has remained below 0°C.

<Leakage part of the connection after

moving insulator>
* Refrigerant (brine): Liquid calcium chloride
(the same ingredients as the snow melting agent
sprayed on roads during snow fall)



Major initiatives — Locations on site

Unit 2 The trial retrieval equipment arrived at Naraha,
the operation verification test started

)

Unit 1 A submersible vehicle was inserted into the &
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Provided by Japan Space Imaging Corp., photo taken on April 8, 2021
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|. Confirmation of the reactor conditions Annual radiation dose at site boundaries by radioactive materials (cesium) released from Reactor Building Units 1-4
0.6

| Temperatures inside the reactors|
; : S Ref
Through continuous reactor cooling by water injection, the temperatures of the Reactor Pressure Vessel (RPV) bottom 03 e it of edionci et o s o .
= e 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 25°C for the past S o monitoring area:
; . , ) . < [Cs-134]: 2 x 105 Bg/cm3Warc

month, though it varied depending on the unit and location of the thermometer. e [Co-137]: 3 x 109 Boom®
90C 90" £ * Data of Monitoring Posts (MP1-MP8).
80 Reactor injection water temperature: 80 Reactor injection water temperature: 02 Data of Monitoring Posts (MPs) measuring the air dose rate around the site boundary

Air temperature: Air temperature: showed 0.325 — 1.098 pSv/h (January 26 — February 21, 2022).

70 m 70 m: o4 To measure the variation in the air dose rate of MP2-MP8 more accurately, work to
60 -— 60 -— L‘__.‘ improve the environment (trimming trees, removing surface soil, and shielding around

| ] 0 the MPs) was completed.
50 Unit 3 50 Unit 3 DO DS NS DSE Di® D@ D@ Di® Sl Sl B
40 40 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
30 . ) 30 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
20 e — 20 — 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
10 10 the items subject to evaluation since November 2013. The evaluation has been changed to a method considering the values of continuous dust monitors since
0 ' 0 FY2015, with data to be evaluated monthly and announced the following month.

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
based on expected release amount during operation until September 2019 but the evaluation method was reviewed and changed to calculate based on the
actual measurement results of Units 5 and 6 from October.

12/1 12/11 12/21 12/31 1/10 1/20 1/30 2/9 2/19 3/1 3/11 12/1 12/11 12/21 12/31 1/10 1/20 1/30 2/9 2/19 3/1 3/11
RPV bottom temperatures (recent quarter) PCV gas phase temperatures (recent quarter)

*1 The trend graphs show part of the temperature data measured at multiple points.
"2 Apart of data could not be measured due to maintenance and inspection of the facity and ofher work. There was no significant change in indices, including the pressure in the PCV and the PCV radioactivity density (Xe-135)
for monitoring criticality, nor was any anomaly in the cold shutdown condition or criticality sign detected.

Based on the above, it was confirmed that the comprehensive cold shutdown condition had been maintained and the
reactors remained in a stabilized condition.

Air dose rate inside the Reactor Building: Max. 4,400mSv /h (1F southeast area,
upper penetration surface) (measured on November 16, 2011)

F Front chamber

Unit 1 Reactor Building

Max. 5,150mSv/h (1F southeast area) (measured on July 4, 2012) Reactor Building

Air dose rate inside the Reactor Building | Unit 2

Nitrogen injection flow rate Nitrogen injection flowrate
into the RPV(: into the RPV (1
30.03 Nm’/h 13.05 Nm/h

I
m T % II. Progress status by each plan_
1.7mYh approx. 21°C

Reac‘orleedwa‘ér;xstem: - - Core spray sys{ém, , .
o s syt Ty e PO . 15 o Ulirr— | Progress and others concerning ALPS treated water and others |
Temperature of the RPV boﬂorr:c pev "ydwgesnyconcez'g‘&" % i approx. 22°C Zzstem; ggg""::f
approx. 13 stem A: 0. \IODo - - stem vol% .
N‘(mt?\enagsﬁzlwl-m”owme System 0.0 ggr\(/)g’;n |mectmnﬂowraten{;§/ﬁ;} Water level of the torus chamber: > Status Of Contamlnated Water generated
. ~ Nm¥h a Water level of the torus chamber: - approx. TP1,834 (measured on June 6, 2012) . . . . . . . .
* e e T | e e e T * Multi-layered measures, including pumping up by sub-drains and land-side impermeable walls, which were
(measured from Aprl 1010 19, 2015) Ar dose le nsde he orus chamber : - = eix'(“fv:‘:::sf:r Z]meiﬂ‘ma = . . . . . .
- e 20, 201 Tempai fnid e PO: . messadon a3 20~ implemented to control the continued generation of contaminated water, suppressed the groundwater inflow into
Temp(erau;rﬂn&i]d%mbe PC\/;DSS?;)16°C Water;z\(/eynﬁlde mepoV: ) Femperhalurg of sé:gnan;‘;vaztsear inside the (T;Z';se\:zgrgnaﬂm t2";,"%‘]“132[)mmer: soz3re . .
as of 11:00, Febmary 21, ottom + approx. 2.1m orus chamber: approx. 20-23°C -
Waterlevel at the triangular corer: TP2,474-2,984 [ Temperature at the triangular comer: 32.4-32.6°C Dome o Femuar* LA ‘gg‘tﬁ[’f“‘l:'u’??e tfgiZ%\olmm (Revrvni'veéw'?ikg'gé!if&é?é“fﬁi"?&"é‘m;wd bu"dlngs
mesurd on Sepember 25, 61 (mesurdon Septontar 21, 2012 s e s : [ Oerente 220 - P RTR - .
* Indices relaled o e plantare values as of 11:00, February 22,2022 | e 201 *Inices related o the plantare values as of 100, February 22, 2022 - After implementing “redirecting” measures (groundwater bypass, sub-drains, land-side impermeable walls and others)
and rainwater prevention measures, including repairing damaged portions of building roofs, the amount of
Unit 3 A dose e i e Reaclr g ax_ 780w contaminated water generated within FY2020 declined to approx. 140 m3/day.
(measured on ch‘ember27, 2012)q ’ . . .
Fush-handing machine Grane (*1)RPV (Reactor Pressure Vessel) + Measures will continue to further reduce the amount of contaminated water generated.
Dome roof ___ FHM girder (*2) PCV (Primary Containment Vessel)
Nirogen nection fawrate Removed fuel (assemblies) (*3) SFP (Spent Fuel Pool)

566/566

(Fuel removal completed on
February 28, 2021

Reactor feed water sy stem: 1.7 m%h 17.27 Nm¥h

Core spray system: 0.0m¥h

Temperature of the RPV bottom:
approx. 19°C

Air dose rate inside the PCV (2):
Max. approx. 1Sv/h
(measured on October 20, 2015)

SFP (%) temperature: —°C

Temperature inside the PCV:
approx. 19°C

PCV hy drogen concentration
System A: 0.09 vol%
System B: 0.08 vol%

= Water lev el of the torus chamber: approx. TP1,934
(measured on June 6, 2012)
Temperature inside the PCV: Air dose rate inside the torus chamber: 100-360mSv/h
approx. 207 (measured on July 11, 2012)
(as of 11:00, February 21, 2022) Water lev el at the triangular corner: TP1,714
(measured on June 6, 2012)
Water level inside the PCV: PCV bottom + approx. 6.3m Waterlevel of the Turbine Building: -
(measured on October 20, 2015) (Removal of stagnant water was
in December 2020)

*Indices related to the plantare values as of 11:00, February 22, 2022

| Release of radioactive materials from the Reactor Buildings |

As of January 2022, the concentration of radioactive materials newly released from Reactor Building Units 1-4 into the air
and measured at the site boundary was evaluated at approx. 2.3 x 10-12 Bg/cm3 and 2.1 x 10-12 Bg/cm? for Cs-134 and -137
respectively, while the radiation exposure dose due to the release of radioactive materials there was less than 0.00005
mSv/year.
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Daily average

m3/day mm/day
= Rainfall in Fukushima Daiichi NPS
1000 ! Sub-drains went into operation —&— Contaminated water generated 50
Groundwater bypass 1 —o— Inflow of groundwater, raggyater, etc.
went into operation o into buildings : o
> land-side impermeable walls started i
800 | 1 ' 140

—_—
Closure of sea-side impermeable

1 Freezing of land-side The land-side impermeable walls
walls was completed

! impermeable walls were evaluated as completed
. (sea-side) was completed | except for a portion of the depths 130

: (For the three unfrozen depth sections, freezing was completed by September 2018)
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*1 Values differ from those announced at the 20t Committee on Countermeasures for Contaminated
Water Treatment (held on August 25, 2017) because the method of calculating the contaminated
water volume generated was reviewed on March 1, 2018. Details of the review are described in
the materials for the 50 and 51t 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 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

» Operation of the Water-Treatment Facility special for Sub-drain & Groundwater drains

At the Water-Treatment Facility special for Sub-drain & Groundwater drains, release started from September 14, 2015
and up until February 15, 2022, 1,782 releases were conducted.

+ The water quality of all temporary storage tanks satisfied the operation target.

600

500 Before sub-drain went into operation (until September 2015)
@ After sub-drain went into operation (from October 2015)

O Cumulative rainfall 100mm or more

g
E
g 400 -
3 °
£ 300 e °
§ ..
2 © oo
§ 200 o 0.0 0
% ......... [} o ©
E .~ I5) .‘..-a'"" % :: ®
% 100 ‘5‘2 o ;. (4 y=37.32x+59.94
g ] (] R?=0.49
& 6: ° [ O
£ oo
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 involving asphalting the on-site surface to reduce the radiation dose, prevent rainwater infiltrating

the ground and decrease the amount of underground water flowing into buildings. As of the end of January 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 January 2022, 25% of the planned area (60,000 m2) 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 every year. On the
mountain side, the difference between the inside and outside was maintained, despite varying during rainfall. The
water level of the groundwater drain observation well has been maintained at approx. T.P. +1.4 m, sufficiently below
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the ground surface (T.P. +2.5 m).

Operation of multi-nuclide removal equipment

Regarding the multi-nuclide removal equipment (existing and high-performance), hot tests using radioactive water are
underway (for existing equipment, System A: from March 30, 2013, System B: from June 13, 2013, System C: from
September 27, 2013; and for high-performance equipment, from October 18, 2014). The additional multi-nuclide
removal equipment went into full-scale operation from October 16, 2017.

As of February 17, 2022, the volumes treated by existing, additional and high-performance multi-nuclide removal
equipment were approx. 481,000, 727,000 and 103,000 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
February 17, 2022, approx. 670,000 m3 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 February 17, 2022, approx. 832,000 m3 had been treated.

Changes in stagnant water storage ~0- Increase after the last Secretariat meeting
- - January 20 - 27: approx. 120 m¥/day AS Of February 17’ 2022
Stagnant water storage inside buildings (1) January 27 - February 3: approx. S0m¥/day - — —
= S reduced water, efc. ((2d) * 1 February 3 - 10: approx. 30 m¥day Changes in stagnant water inside buildings, concentrated salt water, *®
ALPS treated water, etc. ((2) -c) *1*6 February 10 - 17: approx. 20 m/day 10 000m3 ALPS treated Water, etc. and SI' reduced Water, etc. m3/week
Concentrated salt water ((2)-b) * 1 !
RO treated water (fresh water) ((2)-a) * 1 130 o 18000
—o—Inflow of groundwater/rainwater into buildings 3/d. e Srreduced water,efc. [(2) -]
e Storage irezee (14EH) 52 m/day ALPS treated water, etc. [(2) -c] * 1 %6
10.000m*) i +3 mmiweek | g, 120 1 Concentrated saltwalter [2)-b] | L
140 1300 g =4#—Stagnant water inside buildings [(1)] 14000
% 110 Increase in ALPS treated water, etc. [(2)-¢] *6 [~
1830 T R e i+ 1200 Aé —— Increase/decrease in Sr reduced water, etc. [(2) - d]
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*1: Water amount for which the water-level gauge indicates 0% or more
*2: To detect storage increases more accurately, the calculation method was reviewed as follows from February 9, 2017: (The revised method was applied from March 1, 2018)

[(Inflow of groundwater/rainwater into buildings) + (other transfer) + (chemical injection into ALPS)]

*3: Changed from December 13, 2018 from rainfall in Namie to that within the site.

*4: Considered attributable to the fluctuation inflow of groundwater, rainwater, and others to buildings due to the decline in the level of contaminated water in buildings.
(February 4-11, June 3-10 and July 8-22, 2021)

*5: Stored amount increased due to transfer to buildings in association with decommissioning work on March 18, 2021.

(Major breakdown of the transferred amount: (1) Contaminated water inside the tank fences (water transferred from the Shallow Draft Quay drainage channel) was transferred to the Process Main Building: approx. 390 m3/day, (2)
Contaminated water inside the tank fences (water transferred from the Shallow Draft Quay drainage channel) was transferred to the High Temperature Incinerator Building: approx. 10 m3/day, (3) Transfer from the Unit 3 additional FSTR
to the Unit 3 Radioactive Waste Treatment Building: approx. 10 m3/day and others)

: The notation of treated water by the multi-nuclide removal equipment and others was reviewed in accordance with redefining of ALPS treated water by the Government (April 27, 2021)

Figure 3: Status of stagnant water storage



> Temperature increase in the temperature measuring tube 150-7S of the land-side impermeable walls

- To investigate the cause for temperature increase, there was a plan to install steel piles as trial water stoppage.
However, the installation could not proceed as planned due to firm ground, which was confirmed during the
construction. After changing the construction machine, installation resumed from February 23.

+ The results of the boring survey before resuming the installation confirmed that there was a sand layer shallower than
around T.P. +6.5 m, that part of the medium sandstone layer deeper than around T.P. +6.5 m included laminated-
ground sand mud and there was a mudstone layer deeper than around T.P. +1.5 m.

+ Around T.P. +6.5 m, a significant temperature increase was detected. Moreover, the depth was almost identical with
the height at which Drainage Channel K is installed and the sand mud layer detected in part of the medium sandstone
layer may become a water route. With these factors in mind, the steel piles will be installed until the mudstone layer.
- The effect of installing steel piles will be verified by monitoring temperature changes in the temperature measuring
tube, water inflow inside Drainage Channel K and others.

- Due to the leakage of refrigerant (brine) of the land-side impermeable walls on February 15, brine supply was
temporarily suspended and a temperature increase was detected at all depth of the temperature measuring tube 150-
7S. However, since the brine supply resumed (on February 18), the temperature has remained low.

Results of the geological survey needed to install facilities regarding dilution/discharge of ALPS

treated water and progress status of work to improve the environment

+ To review the details of the design of intake and discharge facilities regarding the handling of ALPS treated water and
ensure the safety of the work, a geological survey was conducted.

- Based on the geological data obtained in this survey and others, it was confirmed that the entire route of the discharge
tunnel would be within bedrock and likewise for the tunnel outlet.

+ Work to design the discharge tunnel and review the construction continues.

Progress status of discussions regarding the marine creature keeping test

+ As discussions on the keeping test have been held and an outline of the detailed plan of keeping tests in “seawater”

and “ALPS treated water diluted with seawater” was finalized, tests will start in around September.

+ The growth of the marine creature in respective environments will be compared and the tritium concentration within

living bodies will be analyzed and assessed.
Before the keeping tests get underway, trial rearing will start during March (in normal seawater found around the
station) with professional and technical support from experts outside the company to gain keeping knowhow and
confirm equipment design.

- Tests will continue, with the opinions and cooperation of related people.

+ From October 28, 2021, ground improvement work started before installing the gantry for fuel removal. Approx. 34%

was completed as of January 26 and the remainder will be completed by April 2022.

Transportation of spent fuel within the site from the common pool to the Temporary Cask Custody
Area of the Fukushima Daiichi NPS

+ Toward removing Unit 6 spent fuel (1,456 fuel assemblies) scheduled from around mid-FY2022, spent fuel stored in

the common pool will be loaded into 22 transportation-storage casks (each of which can store 69 fuel assemblies) and
transported from the common pool building to the Temporary Cask Custody Area to be stored there.

+ From March 2022, receipt of transportation-storage casks and on-site transportation of spent fuel will start.

| Retrieval of fuel debris |

> Progress status toward Unit 1 PCV internal investigation
+ To acquire information related to the construction plan to collect deposits toward fuel debris retrieval, a remotely

operated underwater vehicle (ROV) will be inserted into the basement within the PCV from X-2 penetration to
investigate inside and outside the pedestal.

- From November 5, preliminary work is underway, such as covering the work area and installing equipment and

materials in the on-site headquarters and the remote-control room, before the PCV internal investigation.

+ OnJanuary 12, when the investigative equipment such as the submersible ROV started to be powered on sequentially,

a malfunction was detected, whereby the dosimeter data incorporated in the submersible ROV was not displayed
correctly. Work was temporarily suspended.

+ For February 4-7, after implementing countermeasures for the above event, operation was verified and no recurrence

of the event was confirmed. Work to resume the investigation was conducted.

+ On February 8, the submersible ROV-A was inserted into the PCV and guide rings were installed at four points until

February 9.

- After completing preparation, a detailed visual investigation by the ROV-A2 will start on the PCV basement floor

(outside the pedestal).
Progress status toward Unit 2 PCV internal investigation and trial retrieval

+ The trial retrieval equipment for Unit 2 fuel debris, which had been developed in the UK, arrived in Japan on July 10.
+ The ongoing performance verification test in a domestic factory (Kobe), which started from August, finished on January

21.
The equipment was transported from January 28 and the robot arm arrived on January 31 and the enclosure, on
February 4, at the Naraha Center for Remote Control Technology Development of the Japan Atomic Energy Agency
(JAEA) (hereinafter referred to as the “Naraha mockup facility”).

| Fuel removal from the spent fuel pools | - From February 14, the performance verification test and operation training started at the Naraha mockup facility.
Work to help remove spent fuel from the pool is progressing steadily while ensuring seismic capacity and safety. > Results of the investigation on the Unit 1 and 2 Reactor Building roof floor

» Progress status toward Unit 1 PCV internal investigation

+ As part of efforts to identify the progress of the accident, spatial information and dose data inside the Unit 1 and 2

+ 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.

- A work yard was prepared around the Reactor Building and work to install a large cover started from August 2021.

- Before installing the anchor of the large cover, the exterior walls of the Reactor Building were investigated. An
investigation of representative parts on the west side of the building revealed that both cracks and concrete strength
were within the assumed range and that the anchor would be installable as planned.

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 last December.
Contamination reduction was confirmed based on the smear sampling results. Installation of shielding will start from
February within the range including the reactor well, which shows the highest dose.
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Reactor Building (ground floor) were collected.

+ During measurement by the gamma imager, which obtained a 3D distribution of the gamma-ray source intensity,

multiple hot spots were detected. The laser scan also revealed detailed 3D data.

+ These investigative results will be utilized as input when formulating the plans for a future detailed investigation and

decommissioning and reviewing the seismic soundness.

» Status of work to remove a portion of the pipes of the Units 1 and 2 standby gas treatment system

On February 6, during preliminary work to remove the Units 1/2 SGTS pipes, oil dripping with a frequency of 1 drop
per five seconds was detected from the hydraulic oil tank outlet flange at one of two systems of the hydraulic unit.
The hydraulic oil remained on the reception pan in the lower part within the unit. As emergency measure, the hydraulic
tank outlet valve was closed and an adsorption mat was wrapped over the flange to prevent the oil dispersion.



| Reactor cooling |

The cold shutdown condition will be maintained by cooling the reactor by water injection and measures to complement the status
monitoring continue

+ The leakage of hydraulic oil was considered attributable to the design of the leakage part, which was not pressure-
resistant, resulting in an increase in the oil temperature due to the standby operation and a reduction in hydraulic-oil
viscosity, pump vibration and other elements.

+ The hydraulic unit was carried outside the site. After investigating the cause, repairing the flange and performing a
verification operation, no abnormality was confirmed on February 14.

- The flange was replaced with a new one. To reduce effects of vibration, instruction to prohibit a long-time idling was
added to the procedures and attention was displayed on-site.

» Work to replace the hose for the Unit 3 RPV nitrogen injection line
+ There is a plan to replace the hose for the Unit 3 Reactor Pressure Vessel (RPV) nitrogen injection line inside the
Reactor Building. (The replacement was finished for Units 1 and 2.) During the replacement, nitrogen will not
temporarily be injected from the RPV but the Primary Containment Vessel (PCV).
+ On February 4, ventilation of the PCV nitrogen injection line was inspected and no abnormality was confirmed.
The RPV line will be replaced on February 25.

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

disposal of radioactive waste > Investigation inside the Unit 3 MSIV chamber
> Management status of the rubble and trimmed trees + To locate the leakage part from the Unit 3 PCV, the status inside the main steam isolation valve (MSIV) chamber will

+ As of the end of January 2022, the total storage volume for concrete and metal rubble was approx. 315,800 m3 (+1,800
m3 compared to the end of December with an area-occupation rate of 76%). The total storage volume of trimmed
trees was approx. 140,900 m? (+100 m3, with an area-occupation rate of 80%). The total storage volume of used
protective clothing was approx. 27,000 m3 (+400 m3, with an area-occupation rate of 52%). The increase in rubble
was mainly attributable to decontamination of flanged tanks and work around Units 1-4. As of the end of January 2022,
there were 13 temporary deposits with storage capacity exceeding 1,000m3 and a total storage volume of 54,100 m3.

Management status of secondary waste from water treatment

+ As of February 3, 2022, the total storage volume of waste sludge was 437 m3 (area-occupation rate: 62%), while that
of concentrated waste fluid was 9,300 m3 (area-occupation rate: 90%). The total number of stored spent vessels,
High-Integrity Containers (HICs) for multi-nuclide removal equipment and other vessels, was 5,299 (area-occupation
rate: 83%).

Progress status concerning optimization of waste management

+As work, including inspection, became complicated due to leakage of radioactive materials from containers in March
2021 and flooding from containers (notch tanks) of contaminated soil in July 2021, the process of accepting rubble
within the temporary storage area stagnated. Subsequently, temporary deposits increased and became prolonged.

* In response, a plan to optimize the waste management was formulated and efforts are underway to inspect the
optimized storage condition and make the necessary corrections during FY2022.

+ A check of the container contents will be finished within February ahead of schedule (at the end of March) and a sheet
to cover the containers will be completed within March as scheduled. Regarding the management condition of the
temporary deposits, on-site inspection and correction were finished in January.

+ To further reduce risks, corroded containers and contaminated soil will be transferred within FY2022 according to a
plan.

Progress status of the additional Radioactive Waste Incinerator in the Fukushima Daiichi NPS

(The cold test results and hot test overview)

- For the additional Radioactive Waste Incinerator, operation was verified (cold test) for each piece of equipment by
incinerating mockup waste for the period from December 6, 2021 to January 18, 2022. Incinerated waste included
wood chips (mixed with moisture and soil), paper, plastic and other combustible materials and oil, which were
transported from outside the site.

- The test results confirmed that the criteria had been satisfied and the incinerator could maintain stable operation.

+ For the period from March 1-4, 2022, a hot test will be conducted by incinerating actual waste to verify stable
incineration, as was done in the cold test and the appropriate removal and containment of radioactive materials. The
waste to be incinerated will include stems and roots of temporarily stored trimmed trees and waste oil.

+ Following the hot test, the construction will be completed in March 2022, whereupon operation will start.
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be investigated in late March.

+ The inside of the MSIV chamber was investigated in conjunction with the test involving water injection suspension to

the Unit 3 Reactor in April and May 2021. During this investigation, vibration and waves were detected and considered
attributable to leakage on the lower side of the mainstream pipe A bellows.

+ The assumed leakage portion was invisible to the camera and the actual location could not be identified. This time,

the lower side of the mainstream pipe A bellows will be investigated.

+ As preliminary work to the investigation, drilling (three parts) is scheduled in mid-March before suspending a camera

from the ceiling of the MSIV chamber (the air-conditioning machine room).

| 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 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 Bg/L at all observation holes. It has been increasing or declining at Nos. 1-14, 1-16 and 1-17 but has otherwise
remained constant or been declining overall. The concentration of total § radioactive materials has remained constant
overall but been increasing at No. 1-6 and increasing or declining at many observation holes including Nos. 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 No. 2-3 but has remained constant or been
declining overall. The concentration of total B radioactive materials has remained constant overall but been increasing
or declining at No. 2-3. 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. It has been increasing or declining at No. 3-3 but has remained constant or been
declining overall. The concentration of total B radioactive materials has remained constant overall or been declining
overall but been increasing or declining at many observation holes including Nos. 3, 3-2, 3-4 and 3-5. The trend
continues to be monitored carefully.

+ In the groundwater on the east side of the Turbine Buildings, the same as that of total B radioactive materials, the

concentration of cesium has also remained constant but been increasing or declining and exceeding the previous
highest record at some observation holes. Investigations are underway.

+ The concentration of radioactive materials in drainage channels has remained constant overall, despite increasing



during rainfall.

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 the 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 since last year 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.

Samplng date [ Feb 21, 2022 Samplng date [ Feb 21, 2022 Samping dale | Feb 15, 2022 Samplng date | Feb 21, 2022
CsA37 6| [csar 13 ST ) BE] e
—— 1] 39 jw{Toal § < ————————————— Toul 00 Toal § 7
o T Tl <] | Seaside impermeable wall = P - Nos.l '3./&3 =0
m
Samping dale | Feb 16, 2022
m No.0-3-1 plng : >_‘;
No.0 1/ 5m +4nT Cs-137 17 | Ground improvementwall | No.1-8% 5m
16m NW(T i No.0-3-2 Lata\u 3;3 5m gam’;:\]ngdate Feb 15 20322
0.0-1- H = . [C%
= No.1-11 [Ty cen Unit 182iniakes ol T
Samping dae | Feb 21, 2022 Samping dale { Feb 21, 2022 = Wellpoint 5m 3 4000
T3 15 !
T3 T coals = -
o =
Toll 3 0.1-1 1y
5 $ | Norh side of Unt 1 itake J[FE3 5000 « 5m N No.1
= 7 - . Samplng dae | Feb 16, 2022
. | CsA37 180
Samping dale | Feb 18, 20224 Samping dale | Feb 18- 2022 ToBl g 7500
Cs137 18] ¥4ICs137 0 H3
Totalp 65000 | H[Toal § 24000
No.0-2 No.0-4 3 | || so0fl No-1-16.
| = [ |
Samplng dale] Féb 21, 2024 16m WGV [ oy
Cs137 0t e {
ToRl B 77| [Samplng date | Feb 21, 2022 -
H3 250] [Cs137 13 8 il = i
Toal B <11 -
H3 8500 : A [Samping dale ] Feb 18, 2002 16m
i T3 n . 777
ToBl g 890 |- [Samping dale | Feb 18, 2022 Samping dale | Feb 18, 2022
H3 23000}-{Cs-137 44 Ce137 260000
*"<Q" represents below the detection limit. ‘ L“X'a‘“ Kix i Iff‘ﬂ ’m%
*Unit Bg/lL . 54
i !
* Some tritium samples were collected before the ! | (¥ / |
sampling date. . -
*"Om" beside the observation hole No. represents the J ]
depth of the observation hole. :
2 | 5./,
ot
<Unit 1 intake north side, between Unit 1 and 2 intakes>
Samping date | Feb 21, 2022) Sampiing dale | Feb 18, 2022 Sea-side v@H‘ Sy e T T 7]
Cs137 26} 437 097 e g
Toal 0 Moap |
= b TN\ No.2-7 Toalp | 50 Samplng daie| Feb 17, 2022] N0.3-5 Tokal 3
5m AT | 40 Cs-137 ./ K <f10
Tolalp <
Ground improv ement wall No 2—6./ No.2-8 3 &6
5m T
5m Groundimprov ement wall
— — Sampling date [ —L
e Samplng date [ Feb 21, 2022 Cs-137
z:’:g‘;"g dae | May 4 N_f?‘ Rep;lgdwe" Saping dde | Feb 21,2077 N?éz T 75l [Toal g
- A m —
Toulp 0 m Cs 137 80 Toal b 300 H3
3 20 Toelp 1% S p
- L H3 E] 3 Sampling date
[ Between Unit283intakes | $:\3B7 l
No.2-3 Samping date] Feb 21 2022 : 0 =
16m" @ o137 79| [Samping dae] Feb 21, 202]N0.2-2 [
{
Tdal 70| | [Cs1% 5 16m
3 QsTa{ Toll § £ gz'“":;"g dale| Feb 7 Q?fé Samplng dale| Feb 17, 2022]
3 2% I3 0 Cs 137 50
No.2-5 [Samping dele] Feb2f 2022 f 5 50 Tdlal p 520
| L5m - H3 700]

<Between Unit 2 and 3 intakes, between Unit 3 and 4 intakes>

Figure 4: Groundwater concentration on the Turbine Building east side

.m«east side of port entrance \

East side of port enfrance Southeastside of portentrance
Sampling date | Feb 21, 2022 Port entrance Sampling date | Feb 21, 2022 Sampling date | Feb 21, 2022
Cs-137 <0.67 Sampling date | Feb 22, 2022 |Cs-137 <0.85 CsA37 375
Total B 19 Cs-137 <0.44] |Total B <14 Towl B T
H3 <0.92 Total <12| [H3 <0.94 T 053
Noth side of north breakw ater o H3 <1.7
Sampling date | Feb 21, 2022 S?uth side witin port South side of south breakwater
Cs-137 091 Sampling date | Feb 22, 2022 Sampling date | Feb 21, 2022
Total B <14 Cs-137 <0.32 Cs137 070
H-3 <0.93 Total <15 Total B A4
H3 <17 In front of Unit 1 intake impermeable wal H-3 <0.93
East side within port Sampiing date | Apr 2, 2019 ./
Sampling date | Feb 22, 2022 Cs-137 12
Cs-137 0.38 Towl B <15
*"<Q" represents below the detection L°3“"" B (Tg 3 23
limit. — :
: Unit: Bo/L - ::f:t;'?: Wghe‘g g;"z o In font of Uni 2 nake inpermeabl wall
Some fritium samples were collected TR FRE) Sampling date | Dec 11, 2018
before the sampling date. TG B 35 g JCs-137 30
l-l—+— i Total B <16
H3 <16 | Port center ey 7
North side within port '[Sampling date [ Feb 22, 2022 W
Sampling date | Feb 22, 2022 HCs-137 <0.56 In front of south side impermeable wal
Cs-137 0.35 4] Total B <12 Sampling date | Feb 22, 2022
North side of Unit 586 release outlet Total B 17 | H-3 <1.7 Cs-137 4.2
Sampling date | Feb 22, 2022 Total B <13
Cs-137 <0.75 H3 36
Total B 9.0 Near south release outlet
H3 \ Sampling date | Feb 22, 2022
- Cs-137 <0.89
Total B 8.4
= H3 <1.0
North side of south breakwater \
'n front of Shalow Draft Qudy Sampling date | Feb 22, 2022 .
- Cs-137 24
4 Sampling date | Feb 22, 2022
v Total B <13
In front of Unit 6 intake Cs-137 <0.39 s 75
Sampling date | Feb 22, 2022) [ Total B 15 " H
Cs137 <051} H3 <17 Tn i - I .
ol B Lrd . -
s H3 ) AFE Sy

; I. v r I
Figure 5: Seawater concentration around the port

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

>

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 October to December 2021 was approx. 8,900 (cooperating company workers and TEPCO HD
employees), which exceeded the monthly average workforce (approx. 6,700). Accordingly, sufficient personnel are
registered to work on site.

It was confirmed with the prime contractors that the estimated manpower necessary for the work in March 2022
(approx. 4,000 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 4,200.

The number of workers from within Fukushima Prefecture increased slightly and that from outside decreased slightly.
The local employment ratio (cooperating company workers and TEPCO HD employees) as of January 2022 increased
slightly to around 70%.

The average exposure doses of workers were at approx. 2.44, 2.54 and 2.60 mSv/person-year during FY2018, 2019
and 2020, 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.



Workers weekday per day

4,500

4000 -~ 4&3,980 3.850 3,930 i&iﬁ) 3,850 3920
3’500 4210 M W4,070 4,080 4220 \'Qago . /f—m—"
3000 3,580 3570 N\ 3680 300N 550 3800
2:500 3020 3,200 3,020
2,000
1,500
1,000
500
0
g2 22|52 |3/5 8 2/8|5 8|2/2 2 5/ 3|3 35 8/ 2 3 s
FY2019 FY2020 FY2021

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)

» Countermeasures to suppress the spread of COVID-19 infections
+ In response to the rapid increase in the Omicron variant of infection and based on the request by the Minister of

Economy, Trade and Industry to each designated public institution that they should implement business continuity
plans to function well, even during the COVID-19 crisis, ongoing countermeasures to suppress the spread of COVID-
19 infections were enhanced from January 25 to ensure NPS operation could continue uninterrupted.
As the Omicron variant is more infectious than conventional equivalents, at-home infections are increasing and the
time to onset tends to be short, countermeasures are being enhanced, including carefully selecting unnecessary
moves outside Fukushima Prefecture. In addition, those who move outside the prefecture must refrain from coming
to the NPS for 24 hours after they return to the prefecture (taking leave or working from home), confirm that they are
negative by antigen test and strictly check their physical conditions, including of their family members, before coming
to work and determine whether or not they can do so.

+ Countermeasures to prevent the infection spreading, such as requiring employees to take their temperature before

coming to the office, wear masks at all times, avoid the “Three Cs” (Closed spaces, Crowded places, Close-contact
settings) by using the rest house in shifts, eat silently and carefully select business travel, will continue to be properly
implemented and decommissioning work will proceed with safety first.
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+ As of 15:00, February 23, 2022, 165 workers (including 21 TEPCO HD employees, 1 temporary worker, 142

cooperating company workers and 1 business partner company employee) of the Fukushima Daiichi NPS had
contracted COVID-19. Since January 2022, a total of 61 workers (including 11 TEPCO HD employee and 50
cooperating company workers) had contracted COVID-19.

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

infection, had been identified.

- From late March, (third time) workplace vaccination of COVID-19 will scheduled to be implemented to employees and

cooperating company workers in the Fukushima Daiichi NPS who wish to be vaccinated.

+ Acceptance of visitors has been temporarily suspended from January 25.

Measures to prevent infection and expansion of influenza and norovirus

+ Since November 2021, 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, 2021 to January 29,
2022) for cooperating company workers. As of January 29, 2022, a total of 4,866 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, efc.).

Status of influenza and norovirus cases

+Until the 7th week of 2022 (February 14-20, 2022), no influenza and five norovirus infections were recorded. The totals

for the same period for the previous season showed one influenza and one norovirus infection respectively.

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.



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

Note: The Total p measurement values include natural potassium 40 (approx. 12 Bq/L).

“The highest value” — “the latest value (sampled during February 7-14)”; unit (Bg/L); ND represents a value below the detection limit 2 alues ! ! ‘ ] .
They also include the contribution of yttrium 90, which radioactively balance strontium 90.

Summary of TEPCO data as of February 15, 2022

Cesium-134 :  ND(0.53) Cesium-134 : 3.3 (H25/12/24) — ND(0.38) Below 1/8
Cesium-137 : 0.61 Cesium-137 : 7.3 (H25/10/11) — ND(0.49) Below 1/10
Total B8 ND(13) Total B8 : 69 (H25/8/19) — 20 Below 1/3
Toritium ND(1.9) [, Toritium @ 68 (H25/8/19) ~— ND(1.9) Below 1/30
Cesium-134 : 3.3 (H25/10/17) — ND(0.34) Below 1/9 Cesium-134 : 3.5 (H25/10/17) — ND(0.30) Below 1/10
Cesium-137 : 9 (H25/10/17) — ND(0.36) Below 1/20 Cesium-137 : 7.8 (H25/10/17) — ND(0.31) Below 1/20
Total B8 © 74 (H25/8/19) — ND(14) Below 1/5\ Total B8 79 (H25/8/19) — 14 Below 1/5
Toritium  : 67 (H25/8/19) — ND(1.7) Below 1/30 Toritium  : 60 (H25/8/19) — ND(1.7) Below 1/30
[Port entrance]
Cesium-134 : 4.4 (H25/12/24) — ND(0.30) Below 1/10 Cesium-134 : 32 (H25/10/11) — ND(0.40) Below 1/80
Cesium-137 : 10 (H25/12/24) — 0.39 Below 1/20 Cesium-137 : 73 (H25/10/11) — 0.57 Below 1/100
Total 8 : 60 (H25/7/4) i 14 Below 1/4 Total B8 : 320 (H25/8/12) — 14 Below 1/20
Toritium  : 59 (H25/8/19) — ND(1.7) Below 1/30 Toritium @ 510 (H25/9/2) — ND(7.0)  Below 1/70
Cesium-134 : 5 (H25/12/2) — ND(0.30) Below 1/10 [East side i the port] [South side in the port] \ Cesium-134 : ND(0.55)
Cesium-137 : 8.4 (H25/12/2) ~— ND(0.34) Below 1/20 \\\\ Cesium-137 : 1.7
Total B 169 (H25/8/19) — ND(14) Below 1/4 [Port center] [South side of the Units 1-4 intake] Total B ND(12)
Toritium  : 52 (H25/8/19) — ND(1.7) Below 1/30 Toritium 38 X1
/C[Nonh side of the Units 1-4 intake ]
| [West side in the portv]:é»_ 3% 1: Monitoring commenced in or after March 2014. Monitoring inside the sea-side impermeable walls was
: O finished because of the landfill.
[In front of shallow 3%2: For the point, monitoring was finished from December 12, 2018 due to preparatory work for transfer of mega float.
draft quay] %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.
Sea side impermeable wall disl_:r?:rlge
Silt fence limit
Silt fence for construction Cesium-134 60 10
Cesium-137 90 10
Strontium-90
g‘?gagg with 30 10
Total B)
Cesium-134 : 2.8 (H25/12/2) — ND(0.50) Below 1/5 Cesium-134 : 5.3 (H25/8/5) nd ND(0.50) Below 1/10 Tritium 60,000 10,000
Cesium-137 : 5.8 (H25/12/2) — ND(0.41) Below 1/10 Cesium-137 : 8.6 (H25/8/5) — ND(0.67) Below 1/10
Total 8 : 46 (H25/8/19) — 15 Below 1/3 Total B8 : 40 (H25/7/3) — 13 Below 1/3 Source: TEPCO website Analysis results on nuclides of radioactive materials around Fukushima Daiichi
Toritium : 24 (H25/8/19) - 23 Below 1/10 Toritium 1340 (H25/6/26) - ND(1.9) Below 1/100 Nuclear Power Station  http://www.tepco.co.jp/decommision/planaction/monitoring/index-j.html




Status of seawater monitoring around outside of the port Lega
A . . discharge
(comparison between the highest values in 2013 and the latest values) limit
Cesium-134 60 10
Unit (Bg/L); ND represents a value below the detection limit; values in ( ) represent the detection limit; ND (2013) represents ND throughout 2013 (The latest values sampled during February 7-14) Cesium-137 90 10
Summary of TEPCO data as of February 15, 2022 %‘;ﬁg w?::] 30 10
Total B)
Tritium 60,000 | 10,000
/' [Northeast side of port entrance /. [East side of port entrance (offshore 1 k)] .g&){easmde of port entrance (offshore 1 km)]
(offshore 1 km)]
Cesium-134 : ND (H25) - ND(0.55) Cesium-134 : ND (H25) i ND(0.56) Cesium-134 : ND (H25) - ND(0.71)
Cesium-137 : ND (H25) - ND(0.62) Cesium-137 : 1.6 (H25/10/18) — ND(0.65) Below 1/2 Cesium-137 : ND (H25) nd ND(0.70)
Total B8 : ND (H25) - ND(13) Total B8 : ND (H25) - ND(13) Total B8 : ND (H25) - ND(13)
Toritium : ND (H25) - ND(0.94) Toritium 6.4 (H25/10/18) — ND(0.94) Below 1/6 Toritium : ND (H25) - 0.94

Cesium-134 : 3.3 (H25/12/24) — ND(0.38) Below 1/8
Cesium-137 : 7.3 (H25/10/11) — ND(0.49) Below 1/10
Total 8 169 (H25/8/19) — 20 Below 1/3
: 68 (H25/8/19) — ND(1.9) Below 1/30

Cesium-134 : ND (H25) i ND(0.85)
Cesium-137 : ND (H25) i ND(0.47)
Total 8 ¢ ND (H25) — ND(15)
Toritium  : 4.7 (H25/8/18) — ND(0.94) Below 1/5

Toritium

[North side of north breakwater [South side of south breakwater (offshore 0.5 km)]

(offshore 0.5 km)) CPort

entrance]

Cesium-134 : ND (H25) - ND(0.74)
Cesium-137 : ND (H25) - ND(0.79)

Cesium-134 : 1.8 (H25/6/21) — ND(0.67) Below 1/2 4 Total 8 ¢ ND (H25) - ND(14)
Cesium-137 : 45 (H25/3/17) — ND(0.66) Below 1/6 Toritium : ND (H25) - ND(0.94)
Total 8 t 12 (H25/12/23)— 85
Toritium : 8.6 (H25/6/26) — 0.95 Below 1/9 Cesium-134 : ND (H25) - ND(0.52)

Cesium-137 : 3 (H25/7/15) — ND(0.53)  Below 1/5

e — Total B : 15 (H25/12/23) — 8.0
e Toritium _: 19 (H25/11/25) ~  ND(0.95) _Below 1/2

o 0
[North side of Unit 5 and 6 release outlet] T [Near south release outlet]
u u
Sea side impermeable wall a0 , — i i i i
P ) ) | Unit 1 Unit 2 Unit3 | Unit4 Note: Because safety of the sampling points was unassured due to the influence of
, Unit6 | Unit 5 q [N . Typhoon No. 10 in 2016, samples were taken from approx. 330 m south of the
Silt fence i‘ = I n | X Unit 1-4 release outlet.
_ . L ' - ardh Samples were also taken from a point approx. 280m south from the same release
Silt fence for construction Note: The Total p measurement values include natural potassium 40 (approx. 12 Bg/L). outlet from January 27, 2017 and approx. 320m from March 23, 2018.
They also include the contribution of yttrium 90, which radioactively balance strontium 90. 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



Appendix 2
February 24, 2022

TEPCO Holdings Fukushima Daiichi Nuclear Power Station Site Layout
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® Efforts to promote contaminated water management based on three basic policies:

Milestones of the Mid- and-Long-Term Roadmap (major target processes)
- [Completed] Suppressing the amount of contaminated water generated to 150 m%/day

Reference
February 24, 2022
Secretariat of the Team for Countermeasures for

« » : : « . »” . or less (within 2020 D ing and C d Water Treatment
@ “Remove” the source of water contamination @ “Redirect” fresh water from contaminated areas s ( ot ) . ated 410 100 mdav or| " 9
“ e ; + Suppressing the amount of contaminated water generated to m>/day or less (within
® “Retain’ contaminated water from leakage 20%’) 9 g y (
211 2012 2015 [ 2016 217 2018 | 019 | 2020 2021 2022
'V Reception start of contaminated water to Central Waste Treatme; |
Decontamination equipment (AREVA) VTreatment of RO-condensed salt water complete VPurification of strontum-reduced water in flanged tanks complete
| ‘$ v Pufication of strontum-reduced water complefe
7 Evaporative concentraion equipment A==y
| E:
x
v Cesium Adsorpnonl Apparatus (KURION) J j - esium Adsorplion Apparalus VReduction of strontium by Cesium Aldsarpnon Apparatus (KURION) (from 2015.1.6)
-
2nd Cesium Adsorption Apparatus (SARRY) ’ KURION Reduction of stronfium by 2nd Cesium Adsorpion Apparatus (SARRY) (from 2014.12.26)
VReduction of strontium by 3rd Cesium Adsorption Apparatus (SARRY ) (fom 2019.7.12)
WV Treatment start of strontium-reduced water (ALPS: from 2015.12.4, additional: from 2015.5.27, high-performance: from 2015.4.15)
Muli-nuclide Removal Equipment (ALPS) (System A: from 2013.3.30, System B: from 2013.6.13, System |c: from 2013.9.27, hot tests conducted
bon 1 S e
VMulti-nuclide Removal Equipment (additional ALPS) VStart of full-scale operation (from 2017.10.16)
4 VMulti-nuclide Removal Equipment (high performance ALPS) (from 2014.10.18, hot tests conducted) 1000 ! Sub-crins went o operation ‘==Rainfall in Fukushima Daichi NPS 5
- —— Groundwater bypass > —*—Contaminated water generated
d i
A Landing of 2" Cesium | puent nto opegeion L_ oot grdsid rpomedbevals e e aaer, rinwete, fc
dsorption Apparatus (SURRY < Trench Purication by mobile equipment ¥ Completion of el filing 800 - ] 2

seawater pipe rench]

[Removal of contaminated water i

Unit2

5

Transfer of stagnant water complete
v Completion of tunnel filing
VTransfer of stagnant water complete
v Completion of shatt iling (except for upper parto*
1

Unit3
VCompletion of tunnel filling
VFilling of openings Il and lll complete
VTransfer stagnant water complete
v Completion of fillng parts running ov
Unit4

Vinstallat

ion start of groundwater bypass

'VOperation start of groundwater bypass (drainage started from 2014.5.21)

v Completon of shat filing

Unit 2 seawater

Shaft D filling work

— It
Closure of sea-Side impermeable ||\ Freezing oftand-side
walls was completed I

The land-side impermeable walls

§ as completed

pipe trench] § 600 | searside) was completed_, e;:em for a portion of the depths o
8

400 N

200 R

(SN oteq euiysin) e sBezone e

FY2014

FY2015 FY2016 FY2017

FY2019 FY2020
1

'V Suppressing the average amount of
contaminated water generated to approx. 140
m3/day

VRecovery of existing sub-drain pit and start of new installation
Vinstallation start of Water-Treatment Facility special
for Sub-drain & Groundwater drains

(Treatment capacity: 1000 m3/day)

'VOperation start of sub-drain (drainage started from 2015.9.14)

‘VEnhancement of treatment capacity
(2000 m3/day)

Vinstallation start of land-side impermeable walls 'VFreezing start

Start of maintenance operation V'

'V Start of maintenance operation on north and south sides |

VFreezing completion
'VStart of maintenance operation in all sections
'VFreezing completion (except for some parts)

(except for areas of 2.5 and

¥ Completion of waterproof pavement (facing)

6.5m above sea level and around Unit

14)

v Completion of waterproof pavement (facing)
(except for around Unit 1-4)

High concentration of radioactive materials 7 Area 2.5m above sea level - Start of ground improvement by water glass
detected from observation well of bank
VStart of pumping of water from contaminated areas (well point)

Vnstallation start of seaside impermeable walls

¥ Completon

Vlnstallation of seaside impermeable walls complete

' Operation start of groundwater drain (pumping-up stared on 2015.11.5)

‘VStorage in steel square tanks

‘VStorage in flanged cylindrical tanks

|V Water leakage (10L) from flanged tar

nk

¥ Water leakage (300L) fom flanged tank

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

VStorage in cylindrical steel velded-oint anks

VPurification of RO-condensed salt water complete
‘VReplacement of steel square tanks complete

| Weterleakage (1001 from flanged tank
'VCompletion of fence to prevent leakage expanding
VWork to raise fence height complete

'V Sprinkling start of rainwater within tank fences by rainwater reatment faclity (fom 2014.5.21)

'VPurification of strontium-reduced water in flanged tanks complete

VTransfer and storage of all treated water in welded-joint tanks

‘VRemoval of steel horizontal tanks complete (except for condensed waste liquid storage tank)

VPurification of strontium-reduced water complete

Range

1+ 5tge Phase | Reezigrange

1 Stage Phase: heezhg mnge

rge paral dosure i1 beeIng e

10 Wage parthldesre il beeng mnge

3 Bage heemginge

smnly’ Tt

Closure parts of the land-side impermeable walls (on the mountain side)

and-sige impermeanle wall brme
refrigerant) circulation pipe

Flanged and welded-joint tanks



Milestones of the Mid- and-Long-Term Roadmap (major target processes)
+ [Completed] Treatment of contaminated water in buildings* (within 2020)
* Except for Unit 1-3 Reactor Buildings, Process Main Building and High-Temperature Incinerator Building
+ Reducing contaminated water in Reactor Buildings to about half the amount at the end of 2020 (FY2022-2024)

Contaminated water management

Reference

February 24, 2022

Secretariat of the Team for Countermeasures for

De issioning and Ci d Water Treatment
2/6

201 I 20712 2013 I 14 I 2075 I 2076 017 2078 2019 2020 I 2021 I 2022

Vinstallation of stagnant water transfer equipment/transfer start v Completion of work to improve reliability of transfer line (replacement with PE pipes)

VStart to maintain water-evel difference with sub-drain water level
VTransfer start from each building to Central Rw Building

'V Treatment of stagnant water in buildings complete

VFloor exposure of Unit 1 T/B VSeparation of stagnant water between Units 1 and 2
VFloor exposure of Unit 1 Rw/B
'VFloor exposure of Unit 2 T/B, Rw/B
‘VFloor exposure of Unit 3 T/B, Rw/B
‘VFloor exposure of Unit4 R/B, T/B, Rw/B

'V Separation of stagnant water between Units 3 and 4

VExamination start of measures to close building openings VWork for Units 1and 2 T/B complete

7 Work for T building complete

7 Work for Process Main Building complete |
¥ Work for Unit 3 T8 complete ¥/ Work for Unit 13 R/B complete

V Closure of openinas complete
v Work of Unit 1-4 Rw/B complete

omplete

'V Construction start of Tsushima Trench Tsunami Seawall
| Japan Trench tsunami seawall
v Completion of installation 7on-site start

Vinstallation of outer-ise tsunami seawall complete

'V Starlof marine constructon Intemal filing complete (reduction of tsunami risks)
Temporary grounding of mega floaly’ |

L
Construction of Japan Trench Tsunami Seawall Set in “The Inter-Ministerial Gouncil for
Contaminated Wiater, Treated Water and

Decormmissioning issues” held on Aprl 12,

Chishima Trench Tsunami Seawall complete The Application Documerts were
submitter tathe Nuclear Regulation

Authority on December 21, 2021

Handling of ALPS treated water

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 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.

(romabou one year before discharge stari)

‘Strengthening sea area monitoring

Subcommittee on  Governimert
Hanling of ALPS

treated Water Kl

I
TEPCO  Nuclear Regulation
Authority

Examination concerning handling of ALPS treated water

2016.6 Report of Tritiated Water Taskforce

A4
| Tritiated Water Taskforce (2013.12 — 2016.5, 15 meetings) |

2020.2 Report of Subcommittee on

2018.8 Explanatory and hearing meeting, receiving opinions Handling of ALPS treated water
A 4

| I Opportunity for receiving opinions from parties concerned concerning
handling of ALPS treated water (2020.4 - 2020.10, 7 meetings)

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

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

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

2021.4.13 The basic policy on the handling of ALPS treated water was set
2021.4.16 The response of TEPCO was announced
@ ..__________________________-

L 4 5 L S
oY 107’ 107} ,LQ'L’L
Measurement/confirmation facility (K4 tank group)

[ Comprised of three sets of tank groups each with the
[role "of receiving, measurement/confirmation and
| discharge, and cotinuous discharge is possible
00m? % 3 groups)

Tank area viewed from the Large Rest House (2015.10.29)

® ®
')/OXA 7,0)6)

[Conceptual diagram of facilities for
releasing ALPS treated water into the sea]

PN
2oV

20®

®
200

Secondary treatment

Secondary treatment will be conducted as
necessary to ensure the level of radioactive
materials, excluding tritium, is lower* than the
regulatory standard value for safety

“sumof ther

Site use plan
Secandary treatment facility (n

To stably discharge ALPS treated water and construct reverse Qsmasis memh,a,.“ |.
facilities necessary for decommissioning, construction of Secandary treatment of Treate
sampling tanks and alternative tanks and dismantling of ;f,,g’(‘g'r“ﬁgd‘Q;“S";x‘i'm[;};gﬂ,ﬁfu‘m‘lfs‘ L;ﬁﬁ;‘eﬁ\w
emply storage tanks and others will be examined. nd 10} \

yinstalled

Rotation

Wulti-nuclid than bitm sandats Secondary treatment facility (ALPS)
Removal Secondary treatment of Treated water )

scharge
Messuremet/ Mt

n!nallon

o be
N purified (sum of ratios of legally required |
Equipment] concentrations, excluding tritium, is 1 or hi hq)

[ALPS]

Strontium-reduced
water

Seawall

Analysis of ALPS treated water

TEPCO will publish the concentration of tritium, 62 nuclides
(nuciides subject to removal by ALPS) @nd carbon-14 in ALPS treated
water and the results of assessments as well as the third-
party measurement and assessment results

/ Installed around
4 emergen
isolation " valves
transfer

Y
treatment
facilities

-

Sampling tank

Concentration of tritium inside discharged water

The tritium concentration of the discharged water will be less
than 1,500 Ba/L. This will be assessed based on the tritium
concentration in the ALPS treated water before discharge and
the amount of water it was diluted by.

EREIEE g
eawater flow m Road being, and  initiate
discharge  after  confirming
directly that seawater and ALPS

treated water has mixed and

Dilution

As the water will be diluted with large
amounts of seawater (diluted more than a
hundredfold). the sum of the ratios of the

Emergency measures EL.11.5m

concentration of each radionuclide other
than tritium to the regulatory standard of
each is less than 0.01 in the diluted water

If the facility cannot implement the planned
function due to breakdown or outage or an
abnormal value is detected by the maritime

*Area where
common

that will be discharged. monitoring, release will stop. Emergency Amount discharged ?;’;‘i ;va "
isolation valve In the near term, discharge amounts will be not set

within the threshold of 22 trilion Balyear which

f A \ was the target discharge management value Newly installed /
v for Fukushima Daiichi before the accident. This seawater pumps. [ Discharge Discharge to sea
(Y amount will be reviewed as needed based on G units) vertical shaft
Seawater ransfer pump eawater and decommissioning progress made. S€awater used for dilution L Undersea

tunnel
(approx. 1km)

(intake fram outside the harbor)




moval of fuel from spent pool
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Milestones of the Mid- and-Long-Term Roadmap (major target processes)

Reference

February 24, 2022

Secretariat of the Team for Countermeasures for
pcommissioning and Contaminated Water Treatment
3/6

+ Completion of Unit 1-6 fuel removal (within 2031)
+ Completion of installation of Unit 1 large cover (around FY2023), start of Unit 1 fuel removal (FY2027-2028)
- Start of Unit 2 fuel removal (FY2024-2026)

Storage and handling of fuel

2016 2017 2018 2019 2020 2021
. . o - - -

¥ 2011.11- 2012.7 Removal of rubble on the Reactor Building top floor
¥ 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
¥ 2014.12.22 Fuel removal was completed (1533 assemblies)

All fuel assemblies from Unit 3 had
been removed by February 2021.

Before installing a cover for fuel removal, the
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
with fuel removal training, started from March 15,
2019 and fuel removal started from April 15, 2019.
Fuel removal was completed on February 28, 2021.

S e
tr riatioryS2
- pool  vanseoriaton

Unit 3 Reactor Building

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.

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
the south side and use a boom crane. Examination continues to initiate fuel removal from
FY2024 to FY2026.

W 2013.10 Completion of removal of large rubble on the Reactor Building top floor

Overview of the fuel-handling facility inside the cover

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.

All fuel assemblies from Unit 4 had been
removed by December 2014.

<Unit 4 Cover for fuel removal> Fuel removal

¥ 2015.8 Completion of removal of the fuel-handling machine B within the spent fuel pool
W 2016.12 Completion of shielding on the Reactor Building top floor
¥ 2017.1 Installation start of a cover for fuel removal
W 2019.4.15 Start of fuel removal

<Unit 3 Cover for fuel removal (dome roof) 2019.2.21>

Vv 202 8 Fuel removal completed (566 assemblies

On-site transportation
To common pool

=

¥ 2015.3-2016.11 Yard construction
A # ¥ 2016.9-2017.4 West-side gantry installation work
¥ 2017.5 Opening a hole in the west-side external wall

Unit 2 % |
Overview of fuel removal |
(bird's-eye view) s
¥ 2018.8-2020.12 Moving and containment of remaining objects

¥ 2020.6 Investigation inside the spent fue poI
W 2021.10 Start of ground improvement work

& <Unit 2 Construction of gantry for fuel removal>

¥ 2020.3-6 Installation of spent fuel pool cover
¥ 2020.9-11 Measures to prevent and alleviate rubble falling
¥ 2020.11-2021.6 Dismantling of remaining cover

<Reference> Progress to date
Previously, scope to recover the existing overhead crane

For Unit 1, a large cover will be installed over the whole

¥:2017.12 Completion of building cover dismantling and windbreak fence installation
¥ 2018.1-2020.12 Rubble removal on the north side of Reactor Building W 2021.8 Start of large cover pre-work
V¥ 2018.9-12 Removal of X-braces

and the fuel-handling machine was examined. However,
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
i igations of the floor from Ni ber 2018
to February 2019 underlined the potential to conduct
limited work there and the means of accessing from the
south side was examined.

building, within which rubble will be removed.

As part of efforts to remove fuel from the Unit 1 spent fuel pool, investigations are underway to
ascertain the conditions of the fallen roof on the south side and the contamination of the well plug.
Based on the results, “the method initially installing a large cover over the Reactor Building, then
removing rubble within the cover” was selected to ensure safer and more secure removal. Work to install
a large cover started from August 2021. Work to complete the installation of a large cover by around
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:
Installing a cover after rubble removal, initially installing a large cover over the Reactor
Building, then removing rubble inside the cover.

<Unit 1 Dismantling of remaining cover>

Large cover
A
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Work toward fuel debris retrieval

Reference
February 24, 2022

Milestones of the Mid- and-Long-Term Roadmap (major target processes)

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)

Secretariat of the Team for Countermeasures for
joning and C d Water Treatment
4/6

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

Unit 1 Investigation overview

+ In April 2015, a device having entered the inside of the PCV via a narrow
opening (bore:@100 mm) collected information such as images and airborne
dose inside the PCV 1st floor.

+ In March 2017, an investigation using a self-propelled investigation device
was conducted to inspect the spreading of debris to the basement floor outside
the pedestal, with images taken of the PCV bottom status for the first time. The
conditions inside the PCV will continue to be examined, based on the imagery
and dose data obtained.

1st floor grating

Workers’ access opening

PCV penetration to be used
in this investigation
(X-100B penetration)

PCv

Pedestal

Scope of this investigation
(the 3rd time)

== : Assumed access route

Dosimeter and
underwater camera
=, Self-propelled
investigation device

A=
ﬂ\ Investigation unit

(Dosimeter + underwater camera)
<Image of investigation>

<Image near the bottom>

Unit 1 PCV internal investigation

Unit 2 PCV internal investigation

Unit 2 Investigation overview

+ In January 2017, a camera was inserted from the PCV penetration to inspect the
conditions of the rail on which the robot traveled. The results of a series of investigations
confirmed some gratings had fallen and deformed as well as a quantity of deposit inside the
pedestal.

- In January 2018, the conditions below the platform inside the pedestal were investigated.
Based on the analytical results of images obtained in the investigation, deposits, probably
including fuel debris, were found at the bottom of the pedestal. Moreover, multiple parts
exceeding the surrounding deposits were also detected. We presumed that there were
multiple instances of fuel debris falling.

+ In February 2019, an investigation touching the deposits at the bottom of the pedestal and
on the platform was conducted and confirmed that the pebble-shaped deposits, etc. could be
moved and that hard rock-like deposi

S thgkt,could not be gripped may exist.

Pedestal opening
Investigation unit
Telescopic
investigation device
CRD replacement
il

Platform upper
surfacs

Bottom of the pedestal (after being processed in

panoramic image visualization) Pedestal

bottom

+ In October 2020, as part of work to prepare for theT"CV internal investigation and trial
retrieval, a contact investigation to study deposits inside the penetration (X-6 penetration)
was conducted, which involved inserting a guide pipe incorporating an investigative unit into
the penetration. This confirmed that deposits inside the penetration had not deformed and
come unstuck. The investigative information obtained will be utilized in the mockup test of
the equipment to remove deposits inside the X-6 penetration.

Contact mark

<Conditions of deposits before and after contact>

<Work in front of the penetration>

@ CRD
housing

CRD replacement
machine
Workers' access

— opening
@Middle work
platform
@Pedestal
bottom

Cable tray

<Unit 2 Reactor Building 1 floor
Location of the penetration>

Unit 3 Investigation overview

+ In October 2014, the conditions of X-53 penetration, which may be under water and which is
scheduled for use to investigate the inside of the PCV, was investigated via remote-controlled
ultrasonic test equipment. The results showed that the penetration was not under water.

+ In October 2015, to confirm the conditions inside the PCV, an investigative device was
inserted into the PCV from X-53 penetration to obtain images, data on dosage and
temperature and sample stagnant water. No damage to the structure and walls inside the PCV
was identified and the water level was almost identical to estimated values. In addition, the
dose inside the PCV was confirmed to be lower than in other Units.

+ In July 2017, the inside of the PCV was investigated using the underwater ROV (remotely
operated underwater vehicle) to inspect the inside of the pedestal. Analysis of the imagery
obtained in the investigation identified damage to multiple structures and the supposed core
internals.

+ Videos obtained in the investigation were reproduced in 3D. Based on the reproduced
images, the relative positions of the structures, such as the rotating platform slipping off the rail
with a portion buried in deposits, were visually understood.

@ Platform

<Conditions inside the pedestal>

LY
PCV penetration used \ H I
inthe investigation h
(%-63 penelration) IH 5
PCV penetration
(X6 penetration)
CRD ra\\_/.

Pedestal
CRDh

Below the CRD housing

Below the CRD housing Irside the pedestal

Around the platform

Unit 3 PCV internal investigation

Evaluation of the location of fuel debris inside the reactor by measurement using muons

Confirmed that there was no large fuel in the reactor core. (2015.2-5)

Evaluation of the location of fuel debris inside the reactor by measurement using muons

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

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)

- acquirin.g irg]age,s ) " a0 } 1st (2012.1) - Acquiring images - Measuring the air temperature - Acquiring images
1st - Measuring theair temperature and dose rate - Measuring the air temperature and dose rate
(2012.10) - ngie%s%:ggsggnma/?‘t‘ek Letgl and temperature 2nd (20123) - Confirming water surface - Measuring the water temperature 15t (2015.10-12) - Measuring the water level and temperature
- Installing f monitoring i § - Measuring the dose rate ’ - Sampling stagnant water
frm— ————— igations - Installing p monitoring i
) - _ - Acquiring images - Sampling stagnant water inside the PCV 2015.12
- Confirming the status of the PCV 1st floor Investigations | - 3rd (2013.2 -2014.6) - Measuring water level - Installing permanent monitoring instrumentation ¢ )
Investigations 2nd - ,’f\ﬂcqumr]g S, T inside the Acquiring images
o - Measuring the air temperature and dose rate -
inside the PCV [ (2015.4) . Replacingg R saitorig et jon Ry 4th (2017.1-2) - Acquiring images - Measuring the dose rate - Measuring the air temperature 2nd (2017.7) - Installing monitoring i
(2017.8)
h (2018.1 - Acquiring images - Measuring the dose rate - the air Ire
anﬁrr_njng the status of the PCV 1st basement floor S e e ¢ _ Leakage points
3rd . M%%‘Qﬂﬂﬁg"?haegﬁzse rate i (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
. . ) o 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)

Images are provided by the International Research Institute for Nuclear Decommissioning (IRID)
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Reference

Milestones of the Mid- and-Long-Term Roadmap (major target processes) Secretariat of the Team for CO:riZ:“mag:liei(gf
El

iminating temporary outdoor storage of rubble and others * Except for secondary waste of water treatment and materials for reuse or recycling (within FY2028) Decommissioning and Contaminated Water Treatment
% 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

Stiking sk oty o 1 ot ¥ 2015.6 Transfer start of rubble to the soil-covered:temporary storage facility (Tank 3% o ) j 1t Lfarge Waste St?rage .
e W W 2013.1 Start of volume reduction of trimmed trees and storage in temporary storage tank A V_2019.6 Start of building construction ___ Roof consiruction (fom the insice)
gt e Extemaviowof g g = | 1+ Large Waste Storage =

¥ 2014.7 Start of pre-work 'V 2018.2 Operation start

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 oo fﬁsﬁc&eremporan/ s gty Tk (leakage from temporary storage Area W) anotch tank stored in temporary storage Area P
.xx .ﬂ .\,"9 '\,A '\,‘9 .*»6 AT A A9 ‘10 e s o
0 0 0 0 0 oS 0 0 0 0 0 20
013.5 Installation work gets underway ¥ 2016.3 Operation start

V2
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

“External view of
¢ Large Equipment Decontamination Facility

2021.3.20

2017.10 Installation work gets ¥ 2018.5 Operation start
| Large Equipment Decontamination Facility

S ¥ 2020.9 Start of pre-work
{_Compaction Facility

Control room Bt won

Whole view of Solid Waste
Incinerator

‘Secondaryconeuso

e “1

Whole view of Solid Waste Incinerator (Left: System A; right: System B)

Present status Not¢ Status after a decade

Site of Volume Reduction Faciility

Present storage i ; : .5 Legend : Newly installed equipment and facilit [ ] imi
Storage of rubble AoproRABOD0 gms neiitgs;ed LO(r Otpgo) Incineration A Spa}ox gend [_J: Newly quip! y Ef[:(;?s todellmlnate temporary outdoor storage of
and others ot 2021 Radioactive Waste Incinerator ) rubble and others
GE Approx.790,000 m Tncinerator Pre- Eiesstesndiiahabd | IFI(X (LR Storage /managem e . ' .
Rubble (combustible), trimmed trees, used . (schgzeuggmecg‘rrt\piaﬂ!xlgzoﬁ "Additional Radioactive Waste | aste .- _( 2 _ To incinerate trimmed tree§ and combust!l?le rubblg (woods, pac!(!ngl materials,
protective clothing) e ————— Ll Tom | rator S&;gg:l;ed(orwmp\etmn in / : Solid Waste Storage paper and others), work to install the Additional Solid Waste Facility is underway.
_ Approx. 290,000 m? i b = 213 Approx. 20,000 | (Storage capacity: approx. 260,000 m?) 3 . n ez
i _> The installation process was >
Fraias wr ] Ve 2 R ! g
e | conacerioage ! ! Crusher example Workoimainpart_ [osien e et | 1 ' Existing Solid Waste Storage
1 1 : 1 1st-8th (existing)
' ! ! 9th (Operation launch in 2018.2
I\pprox. 60,000 m? Stored and managed in Solid Waste Storage as done for rubble Ap'prox. 60,000"m° " )

1
1 3
(A() ) Adlprox. £0.000n Additional Solid Waste Storage

' 10th-11th

(B) for ion after FY2022)
1
\ Approx. 60,000}m?

T Based on the estimates for the amount of

" 1 1 waste to be generated,
Volume reduction Adprox. 70,0003 | the storage capacity (approx. 260,000 m*)
To (A) Compaction Facility | p—— T will be reached in around 2032. Scope to

(scheduled for completon n FY2022) 1 | install an additional solid waste facilty and Whole view of the Additional Solid Waste
4 others will be examined Incinerator Building

v

s = = -

pprox. 60,000 m!

v

More than 1 mSv/h Scil-covered temporary
storage faciity ol\d waste storage

bt

A

pprox. 170,000 P . p
| ) ) Melting equipmen{
| u

1
l’l_e-ss than 0.005mSv T pprox. 220,000 n{j (*1) Concrete crusher example Metal cutter example

\
1 [ -
1 1 N ) N Spent Adsorption Vessel
1 o || Y- Electric example 1 Temporary Storage
| i !
 (fankpieces 2 ’ Large Waste Storage

To (B) (scheduled for completion in FY2022)
‘Toward an operation launch within FY2022,

Storage of water treatment secondary waste || Approx. 6,500 tanks Treatment measures and others will be examined * instalaion work | undenway

v

| . .
> | Reuse will be examined

A e e P e e -

v

\ 4

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
(*3) In the estimate, approx. 250,000 m? of waste will be stored in Solid Waste Storage at the end of FY2028.

Work of main part

_Xﬂaus&w&qler

Note: Used protective clothing before incineration and BG-level concrete waste for o The exposure dose at the site boundaries will be reduced by aggregation to indoor storage and eliminating outdoor storage. Mai t
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. ain equipmen
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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 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, time.

including contamination examination, decontamination,

switching protective equipment on and off and

External view of Access distribution/collection of dosimeters.

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.
These monitors allow workers to confirm on-
site dose rates at their workplaces in real

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,

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

In March 2015, the Fukushima revitalization

meal service center opened.

A large rest house for workers was established
and its operation commenced in May 2015.
Spaces in the large rest house are also
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 May 2017, a heliport for emergency transport was installed inside
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
treatment at external medical institutions.

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.

Reference

February 24, 2022

Secretariat of the Team for Countermeasures for
d Water Treatment
6/6

De issioning and Ci

Visit by Prime Minister Kishida
to the Fukushima Daiichi NPS
(2021.10.17)

Visit by Governor of Fukushima
Prefecture to the Fukushima

excluding the Main Anti-Earthquake Building and the rest house. went into operation. Daiichi NPS (2018.11.1)
A % v y
L g ® ® L4 L g ® L4 L ® L m———————
'L()Xx ’LQ\:L 'LQ{b ’LO\/A 10\/6 10x6 7/0\:] 10\,% 10&9 'LQ’LQ ,LQ’L\ ,Lg'):?«

Changes in operation
of controlled area

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

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

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

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).

Exising ullface mask unnecessary area
Fulkface mask unnecessary area to be expanded
Major transportaton 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.

I R zone [Anorak area]
¥ zone [Coveral area)
 z0me (General vear aea)

working around Unit 14,
wiched
equipment

£ml

When working inside the water
|| reaiment faciiy (ALPS and
five equipment is

others), protc
A switched on and offat the

4 equipment change piac E at the

enirance of each buding

® R zone equipmen change piace
zone equipment change piace:
[ Exiting rest house and ofhers

When working inside the buicing
ing tment facity

ropait of transfer pipes and

s, and others), protective

viched on and off

at the equipment change piace D,
Fand

Provided by Japan Space Imaging Corp, © DigialGiobe.

In March 2016, based on the progress of measures to reduce the environmental

dosage on site, the site was categorized into two zones: Highly contaminated area
around Unit 1-4 buildings, etc. and other areas where limited operation started to

<Travel survey results of major roads within the site>
The dose rate has been declining every year.

Measured in August 2016 Measured in August 2018

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.

Provided by Japan Space Imaging Corp., © DigitalGlobe |




