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Nuclide Analysis method Qutiine Remarks
1 H-3 LSC After being isolated by distillation, the sample is mixed with a scintillator and measured, In the measurement by Ge, the lower
T Z : ; detection lower limit of nuclides of the low-
2 C-14 LSC After being isolated by capturing with absorbent, the sample is mixed with a scintillator and measured. energy side becomes higher due to the
effect of Compton scattering, but the target’
3 Mn-54 Ge Homogenized sample is dispensed in Marinelli containers and measured. detection bw:r limitis sen;gred by carryrirgxg
t th t for a long time.
4 Fe-59 Ge Homogenized sample is dispensed in Marinelll containers and measured. outihe measurement for a long fime
5 Co-58 Ge Homogenized sample is dispensed in Marinelli containers and measured. bl :éax:esgngt:?n;r:&ui;ug:ms
i f
6 Co-60 Ge Homogenized sample is dispensed in Marinelli containers and measured, :::;z:lg:g:: tr:?:;uc;a::;
Ni-63 Lsc After being isolated with resin, the sample is mixed with a scintillator and measured. standards is less than 1
8 Zn-65 Ge Homogenized sample is dispensed in Mannelli containers and measured,
9 Rb-88 Ge Homogenized sample is dispensed in Marinelli containers and measured.
Ge: Ge semiconductor detector
10 Sr-89 B-Spec After being isolated with resin, the precipitate is collected, mounled, and measured with 8-Spec in a ) e
stainless steel plate. LSC: (L:::rntgfd(ground liquid scintillation
" Sr-90 B-Spec After being isolated with resin, the precipitate is collected, mounted, and measured with B-Spec in a s ’
stainless steel plate. B-Spec: pB-nuclide analyzer
12 |Y-80 Evaluated value | The concentration is evaluated under radioactive equilibrium with Sr-90. ICP-MS: mﬂ:&ﬁumed plasma mass
13 Y-91 Ge Homogenized sample Is dispensed In Marinelli containers and measured. ZnS: a automatic measuring device
14 Nb-95 Ge A homagenized sample is dispensed into Marinelli containers and measured. The half-life of the
parent nuclide is used,
15 Tc-99 ICP-MS The sample is diluted with HNO3 and measured.
16 Ru-103 Ge Homogenized sample is dispensed in Marinelli containers and measured.,
17 Ru-106 Ge Homogenized sample is dispensed in Marinelli containers and measured.
18 Rh-103m Evaluated value | The concentration is evaluated under radloactive equilibrium with Ru-103,
19 Rh-106 Evaluated value | The concentration is evaluated under radioactive equilibrium with Ru-108.
20 Ag-110m Ge Homogenized sample is dispensed in Marinelli containers and measured.
21 Cd-113m LSC After being isolated by ion-exchange, the sample is mixed with a scintilator and measured.
Homogenized sample is dispensed in Marinelli containers and measured.
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Nuclide Analysis method Qutiine Remarks
23 Sn-119m Evaluated value | The concentration is evaluated using the relative ratio with respect to Sn-123, In the measurement by Ge, the lower
0 detection lower limit of nuclides of the |
24 Sn-123 Ge Homogenized sample is dispensed In Marinelli containers and measured. energy :ida be'coTne: hrig‘rfer Zz: 1o mew
o : R effect of Compton scattering, but the target’
25 Sn-126 Ge Homogenized sample is dispensed in Marinelli containers and measured. detection lower limit is secured by carrying
26 Sb-124 Ge Homogenized sample Is dispensed In Marinelli containers and measured. out the measurement for a long time.
27 |Sb-1 Ho d sample is di in Marinelli containers and measured. *Target: Values set for individual nuclides
25 Ge mogenized sample is dispensed in nelli containers and me % ials aii6 st e sl of
28 |Te-123m Ge Homogenized sample Is dispensed In Marinelli containers and measured. concentration ratios of the
radionuciides to regulatory
29 Te-125m Evaluated value | The concentration is evaluated under radioactive equilibrium with Sb-125. slandards is less than 1,
30 Te-127 Ge A homogenized sample is dispensed inte Marinelli containers and measured. The half-life of the
parent nuclide is used.
K3 Te-127m Evaluated value | The concentration is evaluated using the relative ratio with respect to Te-127. Ge: Ge semiconductor detector
32 Te-129 Ge A homogenized sample is dispensed into Marinelli containers and measured. The half-life of the LSC: Low background liquid scintillation
parent nuclide is used. counter
33 Te-129m Ge Homogenized sample is dispensed in Mannelli containers and measured, B-Spec: f-nuclide analyzer
34 |1-129 ICP-MS A reagent is added lo the sample to adjust it to iodate ion. and then the sample is measured. ICP-MS: 'nducfrt:;fe')' l:‘OUF"ed plasma mass
spectrome!
35 Cs-134 Ge Homogenized sample is dispensed in Maninelli containers and measured, ZnS: @ automatic measuring device
36 Cs-135 Evaluated value | The concentration is evaluated using the relative ratio with respect to Cs-137.
37 Cs-136 Ge Homogenized sample is dispensed in Marinelli containers and measured,
38 Cs-137 Ge Homogenized sample is dispensed in Marinelli containers and measured.
39 Ba-137m Evaluated value | The concentration is evaluated under radioactive equilibrium with Cs-137.
40 Ba-140 Ge Homogenized sample is dispensed in Marinelli containers and measured.
41 Ce-141 Ge Homogenized sample Is dispensed In Marinelll containers and measured.
42 Ce-144 Ge Homogenized sample is dispensed in Marinelli containers and measured.
43 Pr-144 Evaluated value | The concentration is evaluated under radioactive equilibrium with Ce -144, and the half-life of the
parent nuclide is used,
44 Pr-144m Evaluated value | The concentration is evaluated under radioactive equlilibrium with Ce-144.
e e e et
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¢ Japanese version shall prevail.

a slainless steel dish and measured.

Nuclide Analysis method QOutline Remarks
45 Pm-146 Ge Homogenized sample is dispensed in Marinelli containers and measured. In the measurement by Ge, the lower
T - ? = detection lower limit of nuclides of the low-
46 Pm-147 Evaluated value | The concentration is evaluated using the relative ratio with respect to Eu-154. energy side becomes higher due 1o the
- - effect of Compton scattering, but the target’
47 Pm-148 Ge Homogenized sample is dispensed in Marinelli containers and measured, detection lower limit is secured by carrying
- out the measurement for a long time.
48 Pm-148m Ge Homogenized sample is dispensed in Marinelll containers and measured.
— = = — *Target: Values set for individual nuclides
49 Sm-151 Evaluated value | The concentration is evaluated using the reiative ratio with respect to Eu-154. to make sure that the sum of
concentration ratios of the
50 Eu-152 Ge Homogenized sample is dispensed in Marinelii containers and measured, radionuciides to regulatory
standards is less than 1.
51 Eu-154 Ge Homogenized sample is dispensed in Marinelli containers and measured,
52 Eu-155 Ge Homogenized sample is dispensed in Marinelll containers and measured. Ge' Ge semiconductor detector
53 | Gd-153 Ge Homogenized sample is dispensed in Marinelii containers and measured. LSC: Low background liquid scintillation
counter

54 Tb-160 Ge Homogenized sample is dispensed in Marinelli containers and measured., B-Spec: B-nuclide analyzer
55 Pu-238 ZnS After iron Is removed from the sample by ferric coprecipitation, the sample is evaporated to dryness In | ICP-MS: Inductively coupled plasma mass

a stainless steel dish and measured. spectrometer
56 Pu-239 ZnS After iron is removed from the sample by ferric coprecipitation, the sample is evaporated to dryness in | ZnS: a automatic measuring device

a stainless steel dish and measured.
57 Pu-240 ZnS After iron is removed from the sample by ferric coprecipitation, the sample is evaporated to dryness in

a stainless steel dish and measured.
58 Pu-241 Evaluated value | The concentration is evaluated using the relative ratio with respect to Pu-238.
59 Am-241 ZnsS After iron is removed from the sample by ferric coprecipitation, the sample is evaporated to dryness in

a stainless steel dish and measured.
60 Am-242m Evaluated value | The concentration is evaluated using the relative ratio with respect to Am-241.
61 Am-243 ZnS After iron is removed from the sample by ferric coprecipitation, the sample is evaporated to dryness in

a stainless steel dish and measured.
62 Cm-242 ZnS After iron is removed from the sample by ferric coprecipitation, the sample is evaporated to dryness In

a stainless steel dish and measured.
63 Cm-243 ZnS After iron is removed from the sample by ferric coprecipitation, the sample is evaporated to dryness in

a stainless stee! dish and measured.
64 Cm-244 Zns After iron is removed from the sample by ferric coprecipitation, the sample is evaporated to dryness in
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{ETokyo Electric Power Company Holdings, inc. All R
PR Bl s

Route map for site visit
Tokyo Electric Power Company Holding, Inc.
Fukushima Dalichl Nuclea5r Power Plant
[AM])
(@D Unit1 to 4 reactor bullding
{Overlooking from high ground) [Getting off]
@ Groundwater bypass
@ Multi-nuclide removal facility(ALPS)
@ Additional Multi-nuclide removal facility{Additional
ALPS)
® k4 tank [Getting off]
() Water teatment facility for Subdrain
@ unit 5,6 seaside facilities [Getting off]

[PM]

|| @ Chemical Analysis Laboratory

O : Getting off
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= Layout was determined to ensure the analyses of samples with low activity concentrations.
Entire area : Area handling sea area samples

4 1st basement fioor
- ALPS treated water handling area

:] : Pre-treatment area
: : Measurement area

= Measures to handie samples with low activity
concentrations

~ Measurement areas are installed underground to
reduce the impacts of environmental doses (50 cm-
thick concrete, etc.).

~ Samples are allowed to be brought in only when itis
clear that they are samples with low activity

ions, such as {Cther les are

to be brought into the Units 5 and 8 Analysis Room).
~ Before entering rooms, staff are required to put on
dditional socks and security inspecti for
their bodies and items.
» Rooms are checked for contamination regularly and
cleaned as necessary (floor surfaces at entrances
and exits, atc.)

I

Analysis area 036
Sample storage area 24
Air conditioning equipment 207
area

P. and others 333
Total fioor area of the 1.500

building
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ISO/IEC 17025:2017

Tie oeciumeal for 7 chefioed scope omd the
cperatem of e Isborenry qukey mansgeTACE sy
(3% cikned by the seumt BSO-ILAC-AF Crommumuqer dated Aprd 2017)

Analrriod cest of radionieclide (inclnding Cs134/Cs137 and H-3) in sudlic wezers, wasiewarer,
sail. ask wmd studge (43 demiied in the suppirment)
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Popel ]

= Sman glasses are used as on-site control terminals of the Chemical Analyss Data Collection Sys2em (LIMS)

Camem
* fluade OR cotes
* Gecds vifeo prapes

Microphone

* Convernnaton wih staft in he
Asssssrert Room

* Reopond 9 netructions given by the GG

Srart gososs 55
* Dooploy ineructions obout what 1 30
* Dinploy analyss procodues

* Duptyy yend graghs

mm cm-.e wat Eul g

9~ (A)ISO/IEC 17025:2017 %8 134~ $8 137 KRITHTEREEEE
(B EZHR 245 & LIMS 24 A &b o M 12 e o = 8™
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HRER— >~ IAEA 2 B HRBEHEEZERNET(IAEA review team
conducts field 1inspection during safety
review of ALPS treated water at the

Fukushima Daiichi Nuclear Power Station)

R
TEPCO, TAEA review team conducts {field 1nspection during safety

review of ALPS treated water (February 15) at the Fukushima Daiichi
Nuclear Power Station, Feb. 16, 2022
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IAEA review team conducts field inspection during s g
safety review of ALPS treated water (February 15) at 7ok ecricPongr Company Holdings,

Fukushima Daiichi D&D Engineering

the Fukushima Daiichi Nuclear Power Station Lepany

O A review team from the International Atomic Energy Agency (IAEA) has been in Japan since February
14 to perform a review of the safety of water treated with multi-nuclide removal equipment (ALPS
treated water) at the Fukushima Daiichi Nuclear Power Station.

(O On the 15th, the IAEA review team visited the Fukushima Daiichi Nuclear Power Station and conducted
a field inspection of ALPS-related facilities, etc.

*Members of the preparatory meeting that arrived in Japan prior to this review conducted a field inspection on February 8.

High-ground area

Photos taken by Tokyo Electric Power Company Holdings, Inc.
on February 15, 2022

High-ground area
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. ot Photos taken by Tokyo Electric Power Company Holdings, Inc.
Sea side of Units 5 and 6 on February 15, 2022
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(Reference) Field inspection
by IAEA review preparatory meeting members (February 8)

Chemical analysis i
building -
o =3 -« e

Photos taken by Tdkyb Electric Power Company Holdings, Inc.
on February 8, 2022
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MR ENZ - ALPS iHE /KR Z M B R sE N & (Application for

approval to amend the Implementation Plan

Regarding the Handling of ALPS Treated Water)

ERPE
TEPCO, Application for approval to amend the Implementation Plan
Regarding the Handling of ALPS Treated Water [Overview], Dec. 21,

2021
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Attachment 1

Application for approval to amend
the Implementation Plan Regarding
the Handling of ALPS Treated Water [Overview]

T=PCO

December 21, 2021
Tokyo Electric Power Company Holdings, Inc.
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Introduction T=PCO

® Taking into consideration the Japanese government’s basic policy decided in
April, a review of details of the design and operation of facilities for the
handling of ALPS treated water at Fukushima Daiichi Nuclear Power Station has
been in progress with safety as a major premise to take thorough actions to
minimize adverse impacts on reputation.

® The status of review has been presented in past the Commission on
Supervision and Evaluation of the Specified Nuclear Facilities and in the
Status of Review Regarding the Handling of ALPS Treated Water (announced
on August 25, 2021).

® The status of review of details of design and operation of facilities to secure
safety presented on August 25 have been summarized. Based on this summary,
we have submitted the Application documents for Approval to amend the
Implementation Plan for Fukushima Daiichi Nuclear Power Station Specified
Nuclear Facility to the Nuclear Regulation Authority (NRA).

® TEPCO will continue to carefully listen to the opinions from people in the
region and parties concerned and will incorporate opinions into the design and
operations of facilities as appropriate.

68




1. Overview of the Implementation Plan T=PCO

II 2.50 ALPS treated water Dilution/Discharge facility and related facilities

« The details of design of the following major equipment were added to
the Implementation Plan.

1. Measurement/confirmation facility
2. Transfer facility

3. Dilution facility

4. Discharge facility

Il Part 3 Supplementary Explanation of Security
2 Supplementary explanation on radioactive waste management

- The followings regarding the discharge of ALPS treated water into the sea
were added
1. Management method
2. Dose assessment
3. Action in response to the Basic Policy on handling of ALPS treated water at the

Tokyo Electric Power Company Holdings' Fukushima Daiichi Nuclear Power
Station, and the radiological impact assessment on the environment
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2-1. Overview of ALPS Treated Water Dilution/Discharge

Facility

T=PCO

Objective
Water from which radioactive nuclides has been removed using ALPS until the radionuclide

concentration is at a sufficiently low

concentration, will be diluted with seawater and discharged into the sea after confirming that the water meets the regulatory

requirements (water with the sum of ratios of legally required concentrations, excluding trit

i

Facility overview

ium, less than 1).

In the measurement/confirmation facility, once the radionuclide in the water in the measurement/confirmation tank are uniformly dispersed,
samples are taken and analyzed to confirm the water meets regulatory standards. The ALPS treated water is then transferred to the seawater

pipe header using the transfer facility and mixed with the seawater taken from the Unit 5 intake ch
tritium concentration is below 1,500 Bqg/L. This is then discharged using the discharge facility.

annel using the dilution facility until the

ALPS treated Sum of ratios of the concentration
Sr removed WY ar, S6c- % e eV e
water, etc. of each is less than one
—] ALPS | — e : ‘
£t each ;acicoucile other than Measurement/confirmation facility
Storage water r:tlur‘nhx_o thf'! _ula{a:'s(eﬂ.ca{d ALPS / . < e
transfer pu e e more i one 2 .
treated Sampling and analysis
Sample tank of ALPS or Y ater
ALPS treated water ":::i"'i‘;"' Measurement/confirmation
storage tank tanks
------ ‘& cevans Transfer pump for >
Waste ALPS treated water 150m3/day or more
--------------- Transfer facility
v, Em:lrgtlency Tritium concentration
o B ve" after dilution less than
1,500 Bq/L
7\ Dilution facility v
— ﬁeawater EiE headers’
u The water is mixed and diluted wit Discharge
Seawater seawater taken from the sea and ‘L S
transferred to the discharge vertical shaft faCIllty
g 1 E;' é: Outlet
7 ischarge tu nneV‘_ A
;o y
. - / = ,y
Unit 5 intake channel //7777; I ) e

Discharge vertical shaft
(upper-stream storage)

Discharge vertical shaft
(down-stream storage)
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2-2. ALPS Treated Water Dilution/Discharge Facility _
(Measurement/Confirmation Facility) T=PCO

»  Measurement/confirmation facility
~ K4 area tanks (total : approx. 30,000 m?3) will be co-opted as measurement and confirmation tanks. 10 tanks of each will be taken
from groups A, B, and C (each tank has a capacity of around 1,000 m3).
~ Each tank group is charged with processes é through @ in rotation, and in the @ Measuring/confirmation process, water that has
been made uniform through circulating and stirring will be sampled and analyzed.

®Receiving process K4 area tanks:35
Receive ALPS treated water from the ALPS treated water storage tank into : | 1
an empty tank. 1 Group (10 tanks : approx. 10,000 m3) 1 : :
£-n 4 ) : 1 :
i [
From the ALPS treated. _ _! : | :
water storage tank* X Existing transfer pipes willbe | ! |
used in receiving water 1 : I
(@Measuring/confirmation process : " !
After making the quality of the water in the tanks uniform using the stirring \ 1 :
equipment and circulation pumps, samples are taken to see if the water 1 ! "
meets the discharge criteria. 1 : i
5 tanks 1 ' 1
¢ * From the sampling ' : : . d L
To the samplin T : ! A B C I I
devicep 9<__1' ! device :_(10tanks) : (10 tanks) :(10tanks) :L(S tanks)
T : 2.50 ALPS treated water 2.5 Multi-nuclide
Eemation Circulation dilution/discharge facility eated watsr
pump I pump storage tanks
From the sampling __4: T - C
device Stirring G Zo t.he sampling 1%t round
- quipme evice
(®Discharge process pe—

After confirming the water meets the discharge criteria, the ALPS treated
water is transferred via the transfer facility to the dilution facility.
1 Groupk(10 tanks : approx. 10,000 m3)

3" round

4% round

Transfer
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2-3. ALPS Treated Water Dilution/Discharge Facility

(Transfer Facility)

T=PCO

Transfer facility

The transfer facility is comprised of the ALPS treated water transfer pumps and transfer pipes.
ALPS treated water transfer pump is comprised of two units, the operating unit and the reserve.
It transfers the ALPS treated water from the measurement and confirmation tank to the dilution

facility.

Two emergency isolation valves will be installed, one before the seawater pipe header to be able
to stop transfer swiftly in an emergency and another inside the seawall, as a tsunami measure.

Multi-nuclide transfer facility building

Flowmeter (A)

............................. 2
I 3
i Radiation detector (A) 1
i |

<1 Py ] & 33

P —X :%—DC =
T ALPS treated wat - I
— | mnsf;,e :uempw;\)e-i Radiation detector (B) .
Measurementand  ° I
confirmation tanks ' '!‘ l
(K4 area tanks) 1 F . :
. O
I ALPS treated water transfer pump (B)* .
> I
B i e . e B T v i

¥ The maximum flow rate is set at 500m? /day (30m3/h) based on the tritium
concentration of the discharged ALPS treated water and the amount of discharged
tritium per year.

transfer pipe injection area to

Installed before the seawater
minimize discharge amount

<legend>

MO: motor-operated
AQ: air-operated

FCV: flow control valve

3

X0

tsunami

Emergency isolation z

FCV (A) \?alvefq (A) g 1
Installed inside the
MO MO iseawall in case of a

|

P—

Emergency isolation

FCV (B) valve-f -1

Flowmeter(B)

Emergency isolation

valve-1 -2

MO MO

(B)

| = seovall

B)

AO

g ¢

Emergency isolation

valve-1 -2

(A)

AO

—X

e 4

| Seawater pipe

header

To the discharge vertical shaft

(upper-stream storage) 5
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2-4. ALPS Treated Water Dilution and Discharge Facility _
(Dilution Facility) T=PCO

@ Dilution facility
~ The dilution facility is comprised of the seawater transfer pump, seawater pipe (including
header pipe), discharge guide, and discharge vertical shaft (upper-stream storage). It will dilute
ALPS treated water using sweater and then transfer the diluted water to the discharge vertical
shaft (upper-stream storage), and to the discharge facility.
~ The seawater transfer pump will have a capacity that allows ALPS treated water transferred
using the transfer facility to be diluted by more than 100 times.

Flowmeter (A) <legend>

! <1 :Butterfly valve

N 1\. N :Check valve

©

Flowmeter (B)

; X

|
1
Seawater transfer pump A ! o the trancfor
@ N—X—% X N facility
Flowmeter (B)
Seawater transfer pump B *
D) I !.
Pr—N—r—o—p¢—
Seawater transfer pump C* ‘

Seawater pipe header

Discharge tunnel

¥ Capacity per unit will be 170 thousand m?3/day (7086 m3/h) to secure enough seawater to dilute the ALPS treated water.
Discharge vertical shaft
(upper-stream storage)
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3-1. Objective and facility overview of related facilities _
(Discharge Facility) T=PCO

Objective
To discharge the water that is released from the ALPS treated water dilution/discharge facility (water diluted by

seawater and has been confirmed to be sum of ratios of legally required concentrations, including tritium, is less
than 1) into the sea at a location 1Tkm from the Fukushima Daiichi Nuclear Power Station.

Facility overview
The discharge facility will be comprised of the discharge shaft (down-stream storage), discharge tunnel and

discharge outlet to achieve the objective above.

Sum of ratios of the concentration
her &

ALPS treated Lot i o
Sr removed Water, etc.C____ of £ach rsgionucie Sther than
water, etc. U of eac '\lsle s than one

—ﬁ ' =m of ratios of the concentration A - BB B naad 7 . - & e 128
—>| ALPs =2 ‘of each radionucide other than Measurement/confirmation facility
Storage water Sritium <o the requiatory standard y )

transfer pu \ y‘ of each is more than one ALPS g I d I

Treated water ampling and analysis

Secondary
treatment

facility

N
"

Sample tank of ALPS or ALPS
Measurement/confirmation tank

treated water storage tank

Transfer
150m3/day or more facil lty
g7 Emergency Tritium concentration after

£ isolation  dilution less than
valve 1 500 Bq/L
/

sereeaeeninns Transfer pump for
Waste ALPS treated water

The water lsk ml);:d anh »
seawater taken from the sea an
Seawater transfer pump ¢ansferred to the discharge vertical shaft ¢ D'SCharge facility

ﬁ' L"‘ /Dlschar e
; *’/ ', tunne
7

4 1 7777 4
/77777/7777* st

Discharge vertical shaft © Discharge vertical shaft
(upper-stream storage) * (Down-stream storage)

Unit 5 intake channel

7
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3-2. Overview of related facilities (Discharge Facility) (1/2)

Discharge facility

The discharge facility is designed so that the water that has spilled over the partition in the
discharge vertical shaft will be transferred to the outlet 1 km away due to the differential head
between the discharge vertical shaft (down-stream storage) and sea surface. The design will take

into account friction loss and rising water levels in the discharge facility.

&
1

L7

Outlet

S &

Intake wmdy ! E@%bﬁfl%\

Call

m “ve

A=y

Discharge

tunnel
Length : approx. Tkm

~
-

Discharge vertical shaft

Dilution
facility

Spills ov
’ ZE
LLLIL

Ly
J‘ZIIJJ
F777 /777777777, Lty
e

Discharge vertical shaft
(down-stream storage)

Ly
Lty
> 3 7(11'[/./1
2‘;,,’_,’ LLsr
7

77 7
)77/////////////////////////////

Partitioning weir

Length installed : approx,. 65m
e R R e SEES )

Plane view

Discharge tunnel

Cross-sectional view
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3-3. Overview of related facilities (Discharge Facility) (2/2) T=PCO

1 Overview of structural design
Because it goes through the rock base layer, the structure will be highly resistant against any
earthquakes and the risk of water leakage will be low.

- The shield method will be used in construction. It will be made waterproof through the use of two
layers of sealing material in the reinforced concrete segment.
The tunnel structure (segment) is designed considering the effects of typhoons (high waves) and
storm surges (sea level rise).

! Tunneling (shield method)
There are many examples of seabed tunnels being built using shield method and therefore the
probability of any problems occurring is deemed low by secure construction work.

Panel
Sealing
material

drainage

Segment .
assembly device Pipe

*The slurry shield tunneling will be used for this project

Joint

Segment

Overview of shield
machine 9
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4. Site plan for the ALPS treated water dilution/discharge

faC|I|ty and related facilities

T=PCO

The ALPS treated water dilution/discharge facility and related facilities will be

located as follows.

|__outlet | =

i
- : | Unit 5 intake
Discharge tunnel | % channel

Discharge vertical shaft
(down-stream storage)

Discharge vertical shaft
(upper-stream storage )

<Legend>

: Measurement/confirmation facility

: Transfer facility

Seawater transfer pump

Seawater transfer pipe

Emergency isolation valve— 2

| Emergency isolation valve—1

l ALPS electrical equnpment room W
/ d‘ :

/ EF .

g
I ALPS treated water transfer pipe o
=4
[ ALPS treated water transfer pump
I Multi-nuclide transfer facility building —

#

_[

|

|
]

: Dilution facility
: Discharge facility

\/ﬁ

Measurement/confirmation tank

D%

Stirring equipment

10
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5. Construction schedule for the ALPS treated water _
dilution/discharge facility and related facilities T=PCO

Subject to the approval of the Nuclear Regulation Authority (NRA), construction and

assembly on the field will begin, and facilities are scheduled to be completed around
mid-April 2023.

2022 2023

Construction
of ALPS
treated
water
dilution/
discharge
facility and
related P
facilities

re-service inspection

- : Construction and assembly on the field

11
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6. Supplementary explanation regarding radioactive waste
management (l11) T=PCO

Overview
Management methods to reduce the amount of radionuclide using ALPS in treated water from the contaminated

water treatment facility and treatment facility outlet water, and to dilute ALPS treated water (water that meets the
criteria that the sum of ratios of legally required concentrations, excluding tritium, is less than 1) with seawater
and discharge it, and assessment of the dose at the station site boundary impacted by the discharge of ALPS

treated water will be explained here.

Management method
Samples are taken from the measurement/confirmation facility before discharge, and tritium and other
radionuclide are analyzed to confirm that the water meets ALPS treated water criteria. The water is then diluted
Wlth seawater in the dilution facility to reduce the tritium concentration, and then discharged.

It is confirmed in measurements that the sum of ratios of legally required concentrations, excluding tritium, is

less than 1 for ALPS treated water.
The discharge flow rate and the diluting seawater flow rate will be set so that the tritium concentration in the

discharge vertical shaft (upper-stream storage) is less than 1500Bqg/L and the seawater dilutes the ALPS

treated water by more than 100 times.
The amount of tritium discharged will be less than 22 trillion Bq per year.

Dose assessment
The effective dose evaluation value at the site boundary due to the discharge of ALPS treated water is 0.035

mSv/year. As such, there will be no change to the effective dose evaluation value due to the discharge of

radloactlve liquid waste (0.22mSv/year).
Contributions of tritium to the dose are conservatively evaluated to be 0.025 (1500/60,000) as a ratio against

the legally required concentration of 60,000 Bqg/L, since it will be diluted by seawater until the dose is less

than 1500 Bq/L.
Contributions of radioactive nuclides other than tritium are conservatively evaluated to be 0.01 (1/100) as a

sum of ratios of legally required concentrations, since it will be diluted by more than 100 times with seawater
after it is confirmed that the sum of ratios of legally required concentrations in the
measurement/confirmation facility is less than 1.

12
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(Reference) Overview of facilities for securing safety T=PCO

Source: Developed by Tokyo Bectric Power Company Holdings, Inc. based on the
map developed by the Geospatial Information Authority of Japan (electronic

Measurement/confirmation facility (kK4 tank group) territory web) 5 A A
o . hitos//mags gsi 3/37.422730/141.044070/&bace=stdQfs=ctdRidicn=1&ve=
Secondary treatment facility (newly installed Corflprised of three sets of tank groups each with the role of £1,0h0kOIDOTG
reverse osmosis membrane facility) recgiving, measurement/confirmation and discharge. In the
- measurement/confirmation stage, water that has been made uniform North-South
(Sszcr?]nd:fry rt;ggtsmgr;t ?efggf;tig(m?rtgé tocgﬁc;n p:ggﬁg through circulation and stirring is sampled and analyzed (approx. 3.5km An area’ where
' 10,000m3x3 groups) ALPS treated water

excluding tritium, is between 1 and 10

transfer pump

....... 2 No fishing is

/)‘ conducted
pn a daily basis
i

Secondary treatment facility (ALPS) :
Secondary treatment of Treated water to be re- Discharge

purified (sum of ratios of legally required e 2 ]
concentrations, excluding tritium, is 1 or higher) ,_é’c'éiving Meas B e Seawall
/ ALPS treated water, ' ' confirmation i
| etc. tank: § %‘ instajied afauid . Futaba Okuma
! 3 - ' smergency "~ Town Town
i isolation valves =~ === .
} 2 : ~ | The outlet of the discharge

and transfer pipes i s - oo tlef sch:
“==u__ __| tunnelis installed within the
area where no fishing is
conducted on a daily basis,
and the assumed quantity of
water within the subject area is
approx. 60 billion liters.

(diameter approx. 2r
length approx. 7m]
awater flow me

For the time being, water will be
discharged after it is confirmed via
the shaft that ALPS treated water
has been mixed and diluted with
seawater.

EL. 33.5m

EL. 2.5m - : ] - ¥ Area where
' _ fi common fishery
rights are not set

f\‘“‘"\. e

Seawater transfer pump Discharg eft Discharge to sea
vertical sha

(3units)

Discharge tunnel

Seawater used for dilution (approx. 1km)
(intake from outside the harbor) 1 3
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HARER= - ALPS EBESS B HEEHH (Multi-nuclide removal

equipment and high 1integrity container
exhaust filters)

Rl A R ¢ TEPCO, Multi-nuclide removal equipment (ALPS) and high
integrity container (HIC) exhaust filters (Update 2), Sep. 21, 2021
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< Reference document >

Multi-nuclide removal equipment (ALPS) and high integrity container (HIC) Coinpay Holgs b S ikushims Dakcss
exhaust filters (Update 2) B oo

m In light of the damage sustained to the high integrity container (HIC) exhaust filters in multi-nuclide
removal equipment (ALPS), inspections of the exhaust filters used in ALPS (Additionally installed ALPS:
18 locations; existing ALPS: 28 locations; high-performance ALPS: 5 locations) were started on
September 17.

B Inspections for the additionally installed ALPS were completed by September 20. And filters in 4 out of
the 18 locations were found to be damaged.

B Inspections of 11 out of the 28 locations have been completed for existing ALPS as of September 20
and exhaust filters in 1 location has been found to be damaged. ,

(The above was announced on September 21)

B Inspections of exhaust filters in existing ALPS and high-performance ALPS (including ancillary
equipment) were continued after September 20, and all inspections were completed as of September
24.

B Inspections found that exhaust filters in 4 out of the 28 locations*1 (including the 1 location
announced on September 21) were damaged. No damage was identified in the filters for high-
performance ALPS (5 locations).

B Exhaust filters are an ancillary equipment that is not related to the purifying function. Damage to the
exhaust filter does not affect ALPS purification performance or treatment of water.

B The exhaust filters found to be damaged here will be gradually replaced or alternative filters installed.
Permanent measures will be implemented in accordance with results of an investigation for the cause
of damages.

X 1 Carbonate soda storage tank: Tank for supplying chemicals used in pretreatment facilities
Circulation tank A, circulation tank B, circulation tank C: tanks that feed ferric coprecipitate slurry generated in the batch processing tank to the cross flow filter
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System configuration of the existing ALPS

Existing ALPS configuration (conceptual drawing)

Pre-treatment equipment

(Ferric coprecipitate treatment+
carbonate coprecipitate treatment)

Water before ALPS
treatment
(St removed water)

-

tieatment tank CirculationDe o
tank canting tan Feed tan
e o o =

- 4
1 location x 3

Adsorption

Batch T Adsorption tower
coprecipitate tank entramrg buffer tank

= T

ALPS

towers )
treated water*

Adsorption tower
(16 towers)

Transfer tan
s

¥ Sum of ratios of the

e —————— ——

concentration of each
radionuclide other than
tritium to the regulatory

] = \ Pl et e o e S 48 Fpe = e Mord, i s g 4 e Standard of each is less
I I I Slurry Used adsorption material thanpne
1 ! | = =) -
Carbonate soda storage tank 1 | o — [ — i~ I
I 1 location ] I 1
N o - - - - - - - -
I - - : |
| 2 locations, 3 systems ngh integrity container (ch) 6 locations I
———— ————— — - I
‘ \ P R R e e e o E =
) [ =] I
I I = Exhaust filter Exhaust filter
'\ Water discharge tank ’l o damage) (damaged)
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System configuration of high-performance ALPS

High-performance ALPS configuration (conceptual diagram)

ot Pre-treatment equipment Adsorption
Water before (Colloidal filter) towers
ALPS treated water*
ALPS treatment ; 2
(St removed water) Feed tank 'e't(rf‘:gui?st) Her Ads(%pttion to)wer reated water tank
OWers = -5
() @E'*-
— | )

L ocation: 2 systents 1 location x2 systems % Sum of ratios of the
concentration of each
radionuclide other than
tritium to the regulatory
standard of each is less
than one

Water discharge Exhaust filter
=
| (No damage)
/ N
o

Sampling tank
1 location

p——————
| S ————
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Exhaust filter inspection results for ALPS facilities

Additionally installed

Existing ALPS

High-performance

. ALPS ALPS
Type of filter
No Damaged No Damaged No Damaged
damage 9 damage damage

HIC exhaust filter 0 13 1 11 - -

Other exhaust filters 14 4%2 24 471 5 0

14 17 25 15 5 0

Total
31 40

% 1 : Carbonate soda storage tank, circulation tank A, circulation tank B, circulation tank C.
% 2 : Carbonate soda storage tank 1, precipitation tank, feed tank, discharge tank
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i SR BRI - 3R 5E & B ¥ £5 H B B ©t (Radiological Impact

Assessment Report Regarding the Discharge

of ALPS Treated Water into the Sea [Design
stage])

EklAkJE © TEPCO, Radiological Impact Assessment Report Regarding
the Discharge of ALPS Treated Water into the Sea (Design stage)
[Overview], Nov. 17, 2021
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Attachment 1

Radiological Impact Assessment Report
Regarding the Discharge of ALPS Treated Water into
the Sea (Design stage*) [Overview]

T=PCO

November 17, 2021

* The assessment in this report will be revised as appropriate based on progress in discussions around design and operation of plans regarding
discharged into the sea, opinions from relevant parties, reviews by IAEA experts, and cross check assessments by third parties.
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About the Assessment T=PCO

Following the Japanese Government's Basic Policy on the Handling of ALPS Treated Water,
TEPCO developed a methodology to assess the radiological impact on the public and the
environment when discharging ALPS treated water into the sea assuming that designs and
operations being considered by TEPCO in accordance with internationally recognized
methods (as found in the International Atomic Energy Agency (IAEA) Safety Standard

documents and International Commission on Radiological Protection (ICRP)
recommendations).

Assessment following this methodology indicated that effects of the discharge of ALPS
treated water into the sea on the public and the environment is minimal as calculated doses
were significantly less than the dose limits, dose targets, and the values specified by
international organizations for each species.

As going through the necessary procedures to gain the Nuclear Regulation Authority(NRA)'s
approval of the implementation plan, TEPCO will revise the assessment based on IAEA experts’
reviews and input/review by relevant parties.

TEPCO will continue to disseminate, in a transparent manner, scientific information regarding
the radiological impact on the public and the marine environment to foster understanding
and expel concerns for people at home and abroad.

TEPCO will strictly comply with various laws and regulations and the Government of Japan
regulatory standards that conform to international recognized technical documents (IAEA safety
standards and ICRP recommendations) on the concentrations of tritium and other radioactive
materials in the water to be discharged to secure the safety of the public and the environment.
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Discharge method of Preconditions for Assessment T=PCO

B The ALPS treated water to be discharged is purified until the sum of the ratios of legally required
concentrations*(hereinafter “the sum of the ratios”) of 62 radionuclides and Carbon-14, other than
tritium, is less than one.

B The concentration of all 64 nuclides are measured and assessed (including measurement and
assessment by third parties) before discharge to confirm the water meets the regulatory standard.

B  The annual amount of tritium discharged will be less than 22 TBq, the discharge management target
for the Fukushima Daiichi Nuclear Power Station (FDNPS) before the Accident.

B Indischarge, the ALPS treated water will be diluted by seawater by 100 times or more so that the
tritium concentration at the discharge outlet will be less than 1,500 Bg/L. Through this process, “the
sum of the ratios” of 62 radionuclides and Carbon 14 other than tritium, will be also diluted to less
than 1/100.

®  The diluted ALPS treated water will be discharged at the bottom of the sea approx. 1 km off the
coast of FDNPS so that the discharged water is less likely to be re-taken in as seawater to dilute the
ALPS treated water to be discharged.

B [f there is an abnormality with the dilution rate or characteristics of the ALPS treated water, the
emergency shut-off valves will be actuated swiftly and the ALPS treated water transfer pumps will be
shutdown to stop discharging.

* The sum of the ratios: the sum of the ratios of the concentration of each radionuclide to the legally required concentrations of each when multiple
radionuclides are contained in the discharged water. The law stipulates that at Fukushima Daiichi, the sum of the ratios of radionuclides must be
less than 1 at the outlet. In discharging ALPS treated water into the sea as planned this time, the water will be treated with ALPS and other
equipment for the sum of the ratios of radionuclides other than tritium to be less than one and then diluted by 100 times or more with seawater
before discharge until the tritium concentration is 1/40% (1,500 Bg/L) of the legally required concentration of tritium (less than 60,000Bg/L). As a
result, the concentrations of radionuclides other than tritium will be far below the legally required concentrations of each.
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Procedures for the radiological impact assessment

T=PCO

The radiological impact was assessed according to the following procedures based on the IAEA
safety standards documents™.

Impact on the public

Selection of the source
terms

—

Modelling of direct
irradiation, dispersion and
transfer in the
environment

.l

Identification of exposure
pathways

Y

Identification of the
representative person for
normal operation

-

Assessment of the dose to
the representative person

-

Comparison of estimated
dose with dose
constraints™ and dose
limits

Impact on environmental protection

® Define the type and amount of

radioactive materials discharged
into the sea of treated water

Study how the various radioactive
materials discharged into the sea
diffuse, transfer, and accumulate

Study the pathways by which people
are exposed to the dispersed and
transferred radioactive materials

Define the person most exposed in
the population being assessed from
the exposure pathways identified
above

Assess the dose for the
representative person

Evaluate after comparing the
estimated dose against the station
target dose (0.05 mSv/year) and
the dose limit for the general
public (1mSv/year)

(organisms other than humans)

Select the source terms

-

Model dispersion and
transfer in the
environment

-

Identify exposure
pathways

v

Select reference animals
and plants

-

Assess the dose rate for
reference animals and
plants

v

Compare estimated
dose rates to with
derived consideration
reference levels

B Define the type and amount of
radioactive materials discharged in
treated water sea discharge

® Study how the various radioactive
materials discharged into the sea
disperse, transfer and accumulate

B Study the pathways by which
marine animals and plants
exposed to the dispersed and
transferred radioactive materials

B Select species to be assessed
(Flatfish, crabs, brown seaweed
were selected based on ICRP
documents)

B Assess dose rates for reference
animals and plants

® Evaluate after comparing the
derived consideration reference
level set out for each species

*1 IAEA GSG-9 “Regulatory Control of Radioactive Discharges to the Environment”

IAEA GSG-10 “Prospective Radiological Environment Impact Assessment for Facilities and Activities”

legal dose constraint in Japan, values in this case were compared to the station target dose.

*2 Dose constraint: A value lower than the dose limit, stipulated by the person responsible for radiation work or the radiation facility to optimize safety in physical protection. Because there is no

5
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Selection of source terms (1) _
(type and amount of radioactive material discharged) T=PCO

(1) Source term based on the measured value of the 64 radionuclides

The assessment assumes that the ALPS treated water from the three particular tank groups from which
the actual measurements for the 64 nuclides have been gathered is diluted by seawater and then
continuously discharged during the discharge period.

Furthermore, radionuclides that have not been detected before are assumed to be included at their
detection limit.

(1)-1 K4 tank group All scenarios assume that
Tritium concentration: approx. 190,000 Bq/L ® The amount of tritium in
“The sum of the ratios” of radionuclides other than tritium” : discharged treated water is
0.29 less than 22 TBq per year
® The tritium concentration of
(1)-2 J1-C tank group the treated water after
Tritium concentration: approx. 820, 000 Bq/L dilution is less than 1,500 Bq/L
“The sum of the ratios” of radionuclides other than tritium :
0.35

(1)-3 J1-G tank group
Tritium concentration: approx. 270,000 Bq/L
“The sum of the ratios” of radionuclides other than tritium : 0.22

* The sum of the ratios: the sum of the ratios of the concentration of each radionuclide to the legally required concentrations of each when multiple
radionuclides are contained in the discharged water. The law stipulates that at Fukushima Daiichi, “the sum of the ratios” of radionuclides must be
less than 1 at the outlet. In discharging ALPS treated water into the sea as planned this time, the water will be treated with ALPS and other
equipment for the sum of the ratios of radionuclides other than tritium to be less than one and then diluted by 100 times or more with seawater
before discharge until the tritium concentration is 1/40t (1,500 Bg/L) of the legally required concentration of tritium (less than 60,000Bq/L). As a
result, the concentrations of radionuclides other than tritium will be far below the legally required concentrations of each.
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Selection of source terms (2) _
(type and amount of radioactive material discharged) T=PCO

(2) Source terms based on the hypothetical ALPS treated water

This extremely conservative scenario assumes that the hypothetical ALPS treated water with only

nuclides that comparatively have a larger effect on exposure dose, which does not actually exist, is
continuously discharged throughout the discharge period.

® 8 important radionuclides* in exposure assessments for the public are selected and control
concentrations are set for each (see next slide).

B To maximize assessed dose in this conservative scenario, the radionuclide (Zn-65) that has the largest
impact on exposure dose after the 8 radionuclides is added to the ALPS treated water until “the sum of the
ratios” is 1 (the ratio to legally required concentration of Zn-65: 0.68) **

®  Since the amount of tritium released is less than 22 TBqg/year, and the lower the concentration of tritium is,
the more other radioactive materials discharged, the tritium concentration of the treated water to be used
in the assessment is set at 100,000 Bg/L, below the observed tritium concentration (approx. 150,000 Bqg/L),
to conservatively maximize the calculated exposure dose.

(2) The hypothetical ALPS treated water
Tritium concentration: 100, 000 Bg/L
“The sum of the ratios” other than tritium : 1.00

* Radionuclides that tend to be more concentrated in marine animals and plants, and whose exposure assessment values tend to be relatively higher when emitted at
the same ratio to the legally required concentration. (See next slide)

** Since the top 2 radionuclides (F=-59, Sn-126) are radionuclides subject to management for animals and plants other than humans, the assessment assumes that
these 2 radionuclides existed at the maximum of the control concentration (“the sum of the ratios”: 0.0025) and the nuclide that has the next largest impact, Pm-
148m, comprised the remaining 0. 9975 until “the sum of the ratios” equaled 1.
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[Reference] Selection of radioactive materials important in assessment T=PCO

The discharge of ALPS treated water is managed based on the sum of the ratios. However, even if the sum of the ratios is the
same, each radionuclide behaves differently in the environment. To further reduce the impact of the ALPS treated water on the
environment, new control concentrations* will be set for the 8 nuclides that have a comparatively large impact on exposure
(=exceeds 0.001mSv/year)

Specifically, hypothetical water containing only the said radionuclides at the legally required concentration limit was set up, and
exposure assessments were conducted considering the behavior in the environment (mainly enrichment to fish and shellfish)
when this water was discharged, and the top eight radionuclides with the highest assessment values (out of 64) were selected.
Based on this policy, hypothetical water containing the top eight radionuclides within the operational control limits and with Zn-
65, which has the next highest impact and accounts for the rest of the sum of the ratios that does not reach to one, was set up,
and the radiation impact assessment for this water was conducted.

Table E-3 Results of internal exposure assessment when each nuclide is released at the regulatory standard (Adult) -)6 [Defln ition of diSCha rge I|m|ts]
(8 nuclides that exceed 0.001mSv/year were selected to be managed) ® For nuclides that have been detected
Regulatory | Intemal exposure ~ before: twice the maximum detected
dose due to Notes value
No. Nuclide standard ingestion of .
[Ba/l] seafood (mSv/year) ® For nuclides that have not been
: - detected before: 1.2 times the
1. Sn-126. 2.0E+02. 2.6E-02. subject to management . detection limit
2 Sn-123. 4.0E+02. 2.3E-02. subject to management : ® The sum of the ratios of these 8
3. | Sn-119m. | 2.0E+03. 1.9E-02. subject to management : radionuclide is 0.32
4. Fe-59. 4.0E+02- 5.6E-03 subject to management < = ALPS Treated water which contains
5. | C€d-115m. | 3.0E+02. 1.4E-03. subject to management ”Ud'dgist ggn%entratll_or!: thz:)ltl b
: exceed the discharge limits will be
6. C-14. 2.0E+03. 1.3E-03. subject to management : i 2
! J treated again until the concentrations
7: Cd-113m. 4.0E+01. 1.3E-03. subject to management . Satisfy the discharge ||m|tS, even if
8: | Ag-110m: | 3.0E+02. 1.0E-03. subject to management : the sum of the ratios of the 63
. T 2 0E+02 8.4E-04. radionuclides is less than 1,
10. Mn-54. 1.0E+03- 5.2E-04.
11 Co-58: 1.0E+03- 2.5E-04.
12. Co-60. 2.0E+02- 2.3E-04.
13. Tc-99. 1.0E+03. 2.1E-04. . : 8
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[Reference] Table of nuclide concentrations for @the hypothetical ALPS treated water T=pP2CO

Target nuclides Regulatory standard M""““\‘{:‘“:’: od Discharge limits R‘“"’r:;meg‘"y
(half life) [Bq/L] [Ba/L] [Bq/LY* N
Nuclides subject to control
Nuclides that have not been detected

Fe-59 (approx.45 days) 4,0E+02 <8.66E-02 2.0E-01 5.0E-04
Ag-110m (approx.250 days) 3.0E+02 <4.26E-02 6.0E-02 2.0E-04

Cd-113m (approx. 15 years) 4.0E+01 <8.55E-02 2.0E-01 5.0E-03 )

Sum of the ratios of 8
Cd-115m (45 days) 306402 <270E+00 40E+00 13E-02 TRCRces
032
Sn-119m (approx. 290 days) 2.0E+03 <4.24E+01 6.0E+01 3.0E-02
Sn-123 (approx. 130 days) 4.0E+02 <6.59E+00 8.0E+00 2.0E-02
Sn-126 (approx. 100000 years) 2.0E+02 <2.92E-01 4.0E-01 2.0E-03
Detected nuclides
C-14 (approx.5700 years) 2.0E+03 2.15E+02 5.0E+02 2.5E-01
Other nuclides Ratio of the concentration
of Zn-65 to the regulatory
standard
= 1-0.32=0.68
(Concentration in Concentration of Zn-65
Zn-65 (approx. 240 days) 2.0E+02 - ASESeENT 1 Sat At 6.8E-01 200[Bq/L]x0.68=136[Bq/L]
1.4E+02)
of the ratios © e concentration of 8 radio ges and b 1

¥ The discharge limit was set at 1.2 times the detection limit for nuclides that have never been detected and 2 times the maximum of the detection limit
rounded up to the significant digit for detected nuclides. Other nuclides are expressed by the concentration for assessment instead of discharge limits. 9
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Dispersion and transfer in the environment -
(dispersion calculations in the sea area) T=PCO

The assessment used a model that was found to be reproducible based on the
repeatability calculations for the cesium concentration in seawater after the accident at
the Fukushima Daiichi Nuclear Power Station. In addition, the calculations with higher
resolutions was conducted so as to simulate the sea area near the power station in detail.

39°N}

38°N

37°N

36°N

®  Applied the Regional Ocean Modeling System (ROMS) to the sea
area off the Fukushima coast

B Sea area flow data
® Data interpolated from JMA short-term meteorological
forecast datal'! was used in the sea surface driving force
® Ocean reanalysis data (JCOPE2[!) was used as the source for
boundary conditions for the open sea and data assimilation*

® Scope of modeling: The resolution of the sea area 35.30-39.71°N,
140.30-143.50°E  (490kmx270km); 22.5 km north to south and
8.4 km east to west of the Station was increased gradually
® Resolution (overall): NS approx.925m x EW approx.735m (
approx.1km); 30 layers vertically
® Resolution (immediate vicinity of the station): NS
approx.185m x EW approx.147m (approx.200m); 30 layers
vertically (sea area with red and blue hatching in the
diagram on the left)

B Meteorological and sea condition data
® Data from 2014 and 2019

*Data assimilation: a method for incorporating actual measurements in numerical simulations. Also known as nudging.

[1] A, Hashimoto, H. Hirakuchi, Y. Toyoda, and K. Nakaya, "Prediction of regional climate change over Japan due to global warming (Part 1) -
Evaluation of Numerical Weather Forecasting and Analysis System (NuWFAS) applied to a long-term climate simulation-" CRIEPI Report, 2010.
[2] Y.Miyazawa, R.Zhang, X.Guo, H.Tamura, D.Ambe, J.-S.Lee, A.Okuno, H.Yoshinari, T.Setou, and K.Komatsu,, “"Water mass variability in the western
North Pacific detected in a 15-year eddy resolving ocean reanalysis,” 2009. 1 O
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Dispersion and transfer in the environment (calculating
concentrations of radioactive materials for the assessment)

T=PCO

®  The tritium concentration in the sea area was
calculated using the actual annual
meteorological/sea conditions data assuming
that tritium is discharged evenly throughout the
year

B The annual average concentration of tritium was
calculated for the 10km by 10km area around the
station

B Doses were calculated for the upper layers
(external exposure from the sea surface), all
layers (external exposure in the sea, internal
exposure), and lower layers (exposure of animals

mren

10km
1.5km
Approx 1km
‘_. 10km

3 Skm

Fukushima
Daiichi Nuclear

and plants)

® The concentrations of the other 63 nuclides were

calculated using the calculated tritium

concentration and the proportions of each

nuclide in the discharged treated water

Power Station
] L
~ T« @ Pointof discharge

£ Area where fishing is NOT routinely
: i conducted*

j 10 km by 10 km range of the station

*Area where common fishery rights are not set

Area diagram for calculating the radiation material
concentration in the sea to be used in the assessment

Source: This map was created by Tokyo Electric Power Company Holdings, Inc. based on a map published
by the Geographlcal Survey Instltute (Electronlc Map Web)

1S1.90.|p 7.422730/141 ( 70/&base=std&ls=std&disp=1&vs=c1{0h0k0I0u0t0z0r0s0mOf1
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Identifying the exposure pathways (assessment model) T=PCO

(1) Transfer and exposure pathways (human exposure)
The impact of external exposure is expected to be minimal as the concentration of radioactive materials will be diluted and then

discharged. As such, only y ray levels were assessed. (pathways for *) =
Pathway® “External
Pathway@ “External exposure exposure from the fishing
Pathway(@ External from sand beaches (on land) net (on board, on land)
exposure from the body of Transfers to the Transfers to
the ship (on board) cand beachas the fishing net ér
Transfers to —r— -
Hhe bocy of & Radioactive materials scattered in the sea water

the ship

Pathway@ “External exposure

Transfers to seafood
from the radioactive materials
contained in seawater (on

Pathway®) ‘Exposure from || Pathway®Exposure from
board) swimming and diving ingesting seafood

(2) Transfer and exposure pathways (plants and animals)
Pathway@External exposure from marine sediment Pathway®Internal exposure
Transfers to the Transfers into
Pathway@® External L the body J

exposure from the

radioactive materials Radloactlve materlals scattered
contained in seawater in the sea water

12
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Setting of the representative person and reference
animals/plants

T=PCO

(1) Representative person (human exposure)
B The lifestyle of the representative person (external exposure) was taken from the “public dose assessment in safety screening for
commercial light-water reactor facilities”
- Works 120 days (2,880 hours) per year in the fishery, of which 80 days (1,920 hours) are spent working near nets
- Resides by the seashore 500 hours a year and swims 96 hours a year
B The amount of seafood ingested annually (internal exposure) was taken from the latest data on diet. Two scenarios, one for a

person who ingests seafood at the national average and the other for a person who ingests a lot of seafood (mean + 20 *) were
considered

Table 4-8 Amount of seafood ingested by a person who ingests seafood at Table 4-9 Amount of seafood ingested by a person who ingests a lot

the national average (g/day) of seafood (g/day)
: Fish Invertebrate Seaweed 2 Fish Invertebrate Seaweed
Adult 58. 10. 11, Adult 190. 62. 52.
Toddler 29. 5.1 5.3. Toddler 97. 31 26.
Infant 12. 2.0. 2.1. Infant 39. 12. 10.

(2) Reference animals and plants (environmental protection)

Reference flatfish, reference crab, reference brown seaweed were selected from the marine environment reference organisms
indicated in ICRP Pub.136**.

B Flatfish: Flounders widely inhabit in the surrounding sea area, and are important fish for the local fishery industry
B Crab : Many types of crabs (e.g., portunus trituberculatus, ovalipes punctatus) widely inhabit the surrounding sea area
B Brown seaweed : Many types of seaweed including gulfweed and sea oak widely inhabit the surrounding sea area

* Standard deviation
** |CRP Pub.136 “Dose Coefficients for Non-human Biota Environmentally Exposed to Radiation”
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Dose assessment for representative person T=PCO

External exposure (Pathway @ ~(®)

B Exposure due to radiation from the sea when moving by boat or working in the sea
(Pathway @ and @)

Amount of exposure = Effective dose equivalent coefficient X Concentration of radioactive materials
in the seawater

B Exposure due to radiation from the radioactive materials that have moved to the body of the
ship or sand beaches from the seawater (pathways®@, @ and ®)

Amount of exposure = Effective dose equivalent coefficient X Transfer coefficient X Concentration of
radioactive materials in the seawater

« The effective dose equivalent coefficient that indicates the amount of radiation a person is
exposed to from a 1 Bg/L concentration of radioactive material specified in the Handbook
on Environmental Impact Assessment for Decommissioning Work*' was used here

« The transfer coefficient that describes how much radioactive material transfers from the
1Bqg/L concentration of radioactive material in the seawater to the body of the ship or sand
beaches was mostly taken from the designated application for reprocessing businesses
(Japan Nuclear Fuel Limited,1989)*2. The sand beach transfer coefficient specified in the old
Nuclear Safety Commission guidelines*® was used here.

*1 "Survey on Environmental Impact Assessment Technology for Decommissioning of Commercial Reactors - Survey on Environmental Impact
Assessment Parameters (FY2006 Survey Commissioned by Ministry of Economy, Trade and Industry) Appendix: Handbook on Environmental Impact
Assessment for Decommissioning Work, Central Research Institute of Electric Power Industry

*2 "Application for designation of the Rokkasho Reprocessing Plant as a reprocessing business”, Japan Nuclear Fuel Limited
*3 "Dose assessment for the general public in the safety assessment of light water reactor facilities for power generation” , Nuclear Safety Commission
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Dose assessment for representative individuals T=PCO

Internal exposure (Pathway®)

Amount of exposure = Effective dose coefficient X Ingestion rate
Ingestion rate= Concentration of radioactive materials in seawater X concentration coefficient X
amount of seafood ingested annually

® The effective dose coefficient specified in the ICRP Publication 72" is used here
The concentration coefficient specified in IAEA TRS No.422"2is used here

® Dilution at the seafood market and attenuation of various radioactive materials from collection
to ingestion was not considered

B Fish, invertebrates (excluding squid and octopus) 3, and seaweed are considered seafood here.
Assessment standard (sum of external and internal exposure)

B The result was compared with TmSv/year, the dose limit for the general public

B As the concept of dose constraints™ has not been introduced in Japan, the result was compared
to the station dose target of 0.05 mSv/year

*1 ICRP Pub.72, “Age-dependent Doses to Members of the Public from Intake of Radionuclides; Part 5 Compilation of Ingestion and Inhalation Doses
Coefficients”

*2 IAEA Technical Report Series No.422, "Sediment Distribution Coefficients and Concentration Factors for Biota in the Marine Environment”
*3 Used a dataset in the ICRP Pub.72 named "Invertebrates (excluding squid and octopus)

*4 Dose constraint: A value lower than the dose limit, stipulated by the person responsible for radiation work or the radiation facility to optimize safety
in physical protection. There is no legal dose constraint in Japan.
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Dose assessment for reference animals and plants T=PCO

Animals and plants
® Animals and plants are evaluated using the dose rate in their habitat

B The reference animals and plants and dose conversion coefficient from the ICRP will be used in the formula
below to calculate the dose

B Exposure from the seawater and from the seabed are considered in external exposure.

Amount of internal exposure = Internal dose conversion coefficient X Radiation material concentration in seawater X
concentration ratio (Pathway®))
Amount of external exposure = 0.5Xexternal dose conversion coefficient X Radiation material Oconcentration in seawater

(Pathway@®) + 0.5% external dose conversion coefficient X Radiation material concentration
in seawater Xpartition coefficient (Pathway@)

® Internal and external dose conversion coefficients specified in ICRP Pub 136™ and BiotaDC™? were used here
® The concentration ratio used here is the concentration coefficient specified in ICRP Pub 1143 and IAEA TRS-422™
® The partition coefficient specified in IAEA TRS-422 (2.3.0CEAN MARGIN Kds) was used here

Assessment standard

® The results are compared with the Derived Consideration Reference Levels (DCRLs)® published by the ICRP in
Pub.124%

*1 ICRP Pub.136, “Dose Coefficients for Non-human Biota Environmentally Exposed to Radiation”

*2 ICRP BiotaDC Program v.1.5.1 (http://biotadc.icrp.org/

*3 |ICRP Pub.114, “Environmental Protection: Transfer Parameters for Reference Animals and Plants”

*4 |AEA Technical Report Series No.422, “Sediment Distribution Coefficients and Concentration Factors for Biota in the Marine Environment”
*5 ICRP Pub.124 "Protection of the Environment under Different Exposure Situations”

*6 DCRL (Derived Consideration Reference Level): a band of dose rates with a single-digit range for each species of organisms, defined by the ICRP.
In cases where this dose rate level is exceeded, the effect on the organism should be considered.
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Results of dispersion simulation at sea

T=PCO

Assessment using the meteorological and sea conditions data from 2019 found that the area with
higher tritium concentrations than the current surrounding area (0.1-1 Bq/L*) (the area inside the
dotted line) will be limited to the area 2 to 3 km from the station.

5] 0 5 10 15
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1
|
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~10 800
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the surrounding sea 0.1
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*1/100 thousandth to 1/10 thousandth of the WHO Guidelines for drinking-water quality (10,000 Bq/L)
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by 50 times
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the surrounding sea 0
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< 12
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=2 4
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area)

Enlarged view of the area around the station
Largest value in scale at 30 Bg/L )
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Results of dispersion simulation at sea -
(area around ther:unnel exit) T=PCO

While some areas directly above the tunnel exit, before dispersion, show concentrations exceeding 30
Bg/L, the concentration swiftly falls in the surrounding area.

Furthermore, the 30 Bg/L measurement observed in the area directly above the tunnel exit is still
significantly below the national regulatory standard (60,000 Bq/L) and the WHO Guidelines for
drinking-water quality (10,000 Bg/L).

. 1to 30 Bg/L area _ 1 to 30 Bg/L area
S Wi DB sk iey 37.430N  [Bal) S e the cotid el 141.045E (8ol
0 0 T
v =i ! =
5 \ - 2
26 26
il 24 | 24
- " ‘ 0.1to 1Bg/Larea 2 % ﬂ 22
£ » e HE o &
15 — ndersea S o 15 — tunnel exit
-g. tunnel exit :::,u"o""dmg o :i’ -‘g. :i
QU (7]
i 3 " ;
8 0.1to 1 Bag/L area 8
6 joueol) 6
25 — 25 — indistinguishable from
4 the surrounding sea 4
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1
30 — T 1 T | T T 0.1 30 T T T | l | T T T i
-2 -1 0 1 2 3 4 Bt B 4 3 2 1 0 1 2 3 4
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Cross-section view of the tunnel Cross-section view of the tunnel
exit (East to west) exit (North to south)
(Largest value in scale at 30Bg/L) (Largest value in scale at 30Bg/L)
*1/100 thousandth to 1/10 thousandth of the WHO Guidelines for drinking-water quality (10,000 Bq/L) »] 9

106




Human exposure assessment results o
(design stage, (1) assessment using actual measurements of 64 nuclides) T=PCO

Results of an assessment using (1) actual measurements from 64 nuclides found that the exposure dose
for a person who ingests seafood at the national average (general public) was approx. 1/60,000 to
1/10,000 of the dose limit for the general public (1mSv/year) and approx. 1/120,000 to 1/20,000

of natural radiation exposure (2.1 mSv/year).
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! P2 0.000063 national average i
' : 3 - B)Inges't more seafood than !
ikatnks || Enlarged 200 times | s e natong} verge i\
g : IS B wienis | aooenss L
o ' it ™ \. E (after econdary 0.00011 k2
g ! - /| 5 treatment) . !
2 1 - | H @ ' l
S ' 7 ” 1 ka3 ¢ | o !
st ) -  E A |
5 iEms I 22T | 5 il J1-G tanks 0.000094 I
@ : | . 94 |
z : / 7 i B (after secondary 0.00031 !
£ (after secondary : 7 | — treatment) ! |
£ treatment) 4 | = o
3 ' : 0 0.001 0.002 0.003 0.004 0005} |
£ ' | mSv/year !
— 1 | o o o o o e e e e e e
3 I T I
™ I
v
= P il Dose limit for the general public : Exposure due to natural :
T (after secondary i radiation (2.1 mSv/year
treatment) . (1 mSv/ year) 1 ( / y ) |
: | |
0 0.5 1 15 2

[ mSv/year ]
(Note) These are figures for adults only. This assessment assumed that nuclides that had never been detected before existed at the
lower limit of detection. These are present results and may be updated according to future discussions and internal and external

reviews. 2 O
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Insights into undetected nuclides in the assessment results _ _
(design stage, (1) assessment using actual measurements) T: P CO

® (1) Assessment based on actual measurements of 64 nuclides assumed that “undetected
nuclides” that had never been detected in analysis before existed in detection limit amounts.
Exposure from these undetected nuclides are assumed to comprise the majority of the
calculated exposure dose, and the dose from actual measurements is likely to be much

lower.
v Going forward, water samples will be measured once a year using a lower detection limit than normal to
assess the impact of the undetected nuclides. i .Ka:detailed analysis with lowered detection limits
ii J1-C,iii . J1-G: detection limits that can be

continuously used

Contribution of undetected nuclides in exposure
(when seafood is ingested in amounts at the national average)

i " I : I
| : .‘§ e m Detected nuclides ! |
. . S K4 tank 0.000013 1
. ixaunks | Enlarged 10,000 tm'ies | 2 s Undetected nuclides |
3 [ - | B L e smem s mnm s m ey mimam|msmrasmmrn] [rmcmranmim i mimsmet :
3 | . Y 0.00000083 \
- i - | S iiJ1-Ctanks The larger the detection limit, the '
:g | 7 ” - i / g (after econdary 0.000033 larger the calculated exposure i
@ B 1 > 5 treatment) dose from the undetected ! i
€ ii J1-C tanks : P ﬁ nuclides. |
£ (after secondary |1 , 7 £ 0.0000015 o
€ treatment) '\ ¢ = i J1-G tanks 3
s ' E 0.000092 |
3 i £ (after secondary ¥
E : — treatment) :
] s SN EPUPRIPESP WP SRS SR S S ¥
i iii J1-G tanks : 0 0.00002 O‘OOOOnjsv/yea(g.OOOOG 0.00008 0.0001 |
= (after secondary : R L TR S |
treatment ! R
) ! (Dose limit for the general ! ( Exposure due to natural |
: public (1 mSv/year) J ll L radiation (2.1 mSv/year)
0
[ mSv/year ]
(Note) These are figures for adults only. These are present results and may be updated according to future discussions and internal and external reviews.
9 Y P y P 9 2 'I
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Human exposure assessment results _
(design stage, (2) Assessment using hypothetical ALPS treated water ) T: P CO

B Even in the most conservative scenario using (2) hypothetical ALPS treated water that
only contains nuclides that have a comparatively large impact on exposure, the
calculated dose was approximately 1/2,000 to 1/500 of the dose limit for the general

public (1mSv/year) and 1/4,000 to 1/1,000 of natural radiation exposure (2.1 mSv/year)

I
| : Ingest seafood at the national I
! : average |
1 < 5 Ingest more seafood than
' Enlarge by 200 times ' 0.00054 ¥ the national average !
i : .000"
1 - .-'\ ! (2) Hypothetical :
| - ' ALPS treated water P
: //”_——-"\, § 0.0021 o
I H '
S _
(2) Hypothetical ALPS |1 7, = |
treated water V4 :
4
| k ’ \
i 0 0.001 0.002 0.003 0.004 0.005 | |
" 5 mSv/year b
| S | i T 5. ] I
I
l TR 1 |
! Dose limit for the general I Exposure due to natural .
: public (1 mSv/year) | radiation (2.1 mSv/year) ‘
I
| | | | |
0 0.5 1 1.5 2
mSv/year

(Note) These are figures for adults only. The results may be updated according to future discussions and internal and external reviews.
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Results of animal and plant exposure assessment -
(design stage, (1) assessment using actual measurements of 64 nuclides ) T=PCO

B Results from the (1) assessment using actual measurements of 64 nuclides was approximately
1/60,000 to 1/20,000 (1/600,000 to 1/200,000 for crab) of the lower limit of the derived
consideration reference level* (DCRL; 1 to 10 mGy /day for flatfish, 10 to 100 mGy/ day for crab, 1
to 10 mGy/day for brown seaweed) which is considered the standard in assessment.

_____________________________________________________________________
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E : _ » q % treatment) 0.000023 : |
o I ” / v 1
S 1 h = 1
g incus |1 0 =2 T il J1-G tanks 0.000056 .
c 2 g
2 (after secondary |1 P ! 2 (after secondary 0.000055 : ]
g treatment) Y ! — treatment) 0.000059 i
= I Mt I
§ :l/ : A A A A A " A A A A A A A A A A A A A A A A J : '
E Y 1 0 0.0001 0.0002 0.0003 0.0004 0.0005 1 |
= : mGy/day I
= I
;::.' ! e e B e e i el S R R R S S e B S RS A e e o S s i & v
= iiJl-Gtanks |! !
(after secondary | | s ?
treatment) ; 1 mGy per day (lower limit for flatfish and brown i
: seaweed, 1/10t of the lower limit for crab) |
e b g g b e e e e e g L e—— S — CEE— — — T — W— — ) W— — — — — o— — Ca— W {
0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 09 1

[ mGy/day ]
(Note) This assessment assumes that “undetected nuclides” that have never been detected before exist at detection limit amounts.

These are present results and may be updated according to future discussions and internal and external reviews.

+ DCRL (Derived Consideration Reference Level): a band of dose rates with a single-digit range for each species of organisms, defined by the ICRP.
In cases where this dose rate level is exceeded, the effect on the organism should be considered.
« **Gy (gray) is a unit of energy absorbed by matter. Sv (sievert) is a unit expressing the impact of radiation on the human body. To be accurate,
Sv = corrective coefficient X Gy but for gamma rays and beta rays, Sv and Gy are mostly equivalent. 2 3
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Results of animal and plant exposure assessment

=
(design stage, (2) Assessment using hypothetical ALPS treated water) T: P c o

®  Even in the most conservative scenario using (2) hypothetical ALPS treated water that only contains
nuclides that have a comparatively large impact on exposure, the calculated dose is approximately 1/130
to 1/120 (1/1,300 to 1/1,200 for crab) of the derived consideration reference level* (1 to10 mGy /day for
flatfish, 10 to 100 mGy/ day for crab, 1 to 10 mGy/day for brown seaweed).

ey
A
\ P e e i
E  Flatfish : |
| E m Crab : |
I ! 1
' ' Brown 0.0078 : |
: ‘ B seaweed ' |
l i '
! 't (2) Hypothetical ALPS ) I
| P » ! treated water 0,0075 ' i
I '
(2) Hypothetical ALPS ! 7/ /. : I
treated water L S Y 0.0084 i I
] 1 L}
l,'/ : : |
:#/Enlarge ; : '
! 1 '
y by 10 : I
1 . 4 0 0.01 0 03 0.04 0.05 !
v tmes ;. mGy/day ; |
I
' 1 mGy per day (lower limit for flatfish and brown !
: seaweed, 1/10 of the lower limit for crab) !
0 0.1 0.2 0.3 04 0.5 0.6 0.7 08 09 1
mGy/day

(Note) These are present results and may be updated according to future discussions and internal

and external reviews.

* DCRL (Derived Consideration Reference Level): a band of dose rates with a single-digit range for each species of organisms, defined by the ICRP.
In cases where this dose rate level is exceeded, the effect on the organism should be considered.
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sFE/NZX(Sea Areca Monitoring Plan for the

Handling of ALPS Treated Water Fukushima

Daiichi Nuclear Power Station)

&its R ¢« TEPCO, Sea Area Monitoring Plan for the Handling of ALPS
Treated Water Fukushima Daii1chi Nuclear Power Station, Mar. 24. 2022
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< Reference material>

Sea Area Monitoring Plan for the Handling of ALPS .
Treated Water Fukushima Daiichi Nuclear Power Station ToioyaElectiic Rewer Company Holdings, Inc

Fukushima Daiichi D&D Engineering Company

(O TEPCO published TEPCO holding’s action in response to the Japanese government’s policy on the handling of ALPS treated water on
April 16, 2021. The response includes strengthening and expansion of its sea area monitoring efforts to minimize adverse impact on
reputation that may be sustained a result of discharging ALPS treated water into the sea.

(O TEPCO, as the organization responsible for discharging ALPS treated water, evaluated how the treated water will disperse based using
dispersion simulations at sea, and developed a sea area monitoring plan for measuring tritium levels to check on dispersion "%in seas
off the coast of Fukushima near the station where tritium concentrations will likely increase after discharge.”. This was made public on
August 25, 2021.

*1 : BEvaluated to be 1 to 2 Bg/L, 1/10000® to 1/5000% of the WHO drinking water guideline reference level of 10,000 Bq/L
*2 : -Based on the dispersion simulations at sea, TEPCO has decided to take samples from more area and increase the frequency of sampling to
ascertain the baseline before discharge.

+TEPCO also strengthened monitoring to assess how tritium was showing up in marine organisms <Announced by August 25, 2021>

O In response to the Japanese government's Comprehensive Monitoring Plan which is being fortified to address concerns related to the
discharge of ALPS treated water into the sea, TEPCO will reinforce the sea area monitoring plan based the results of the August 25, 2021
discussions (increase the number of sampling locations, measured organisms and sampling frequency) and set stricter detectable
thresholds. The Plan will be put into effect in April 2022 to continuously confirm from before discharge how tritium and other nuclides are
scattering, and how it is impacting marine organisms.

OTo secure transparency and objectivity in the sea monitoring, we will ask local agriculture, forestry, fisheries producers and local government
officials to participate in and observe sea area monitoring. The results of sea monitoring will be published on our website.

O The state of substances in the sea area will be disclosed, in cooperation with the Japanese government and related organizations, carefully
and in an easy-to-understand manner to alleviate the concerns that the local community, parties concerned, and the society at large.

: Area where samples

2\ will be taken
-> i e e T A O s I T TR
u 1*: Samples will be taken from @ and 2 once discharge starts !
ALPS treated water ' @*Currently, confirms that the concentration of radioactive materials '
transfer H other than tritium in ALPS treated water is sufficiently low \
pump ' - '
@ | @*Currently, confirms before discharge that the seawater and the ALPS |
- treated water is being mixed/diluted in the discharge vertical shaft !
r \ / Seawater pipe . (upstream water tank) '
Tank § g \_)[ header R S e o e U o e R s b g X
ank for measuring PO s Sea area monitoring (scope of this document)
and confirmation WA NS e R
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1-1. Government’s Comprehensive Monitoring Plan

Current Comprehensive Monitoring Plan (sea area monitoring)

O The Government set up a Monitoring Coordination Committee under the Nuclear
Disaster Response Headquarters to conduct radiation monitoring for the Fukushima
Daiichi Nuclear Power Station accident in a planned manner and formulated a
Comprehensive Monitoring Plan in August 2011.

(O Based on this plan, ministries, local municipalities, nuclear operators, and other
responsible organizations, have been conducting sea area monitoring focusing on
cesium 134, cesium 137, strontium 90 to ascertain how the radioactive materials
discharged into the environment scatters and transfers to different organisms.

» Current Comprehensive Monitoring Plan (revised on April 1, 2021)

See the Nuclear Regulation Authority (NRA) website (in Japanese)
https://radioactivity.nsr.go.ip/ia/list/511/list-1.html#chapter-1

O Division of roles among responsible organizations (example)

NRA: Formulates and implements monitoring plan, analyzes and evaluates
measurements including those taken by other organizations, summarizes
analysis and evaluations results, and disseminates them to the public.

Nuclear operator (TEPCO): Conducts monitoring, summarizes and disseminates the
results of analysis and assessment of measurements.
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1-2. Strengthening of the Government’s Comprehensive Monitoring Plan and the
positioning of sea area monitoring conducted by various organizations

[Current]

[FY2022 onwards)

Comprehensive
Monitoring Plan

National; prefectural
Governmentsyetc:

TEPCO

Organizations responsible
cooperates and monitors the
transfer of radioactive materials
released into the environment as
a result of the accident

Comprehensive
Monitoring Plan

. ————————

National) prefectural
governments, etc:

TEPCO

Will continue existing
initiatives

+

R e T e e e N
i Strengthened and expanded :

=== monitoring in response to the 3
i discharge of ALPS treated water !

National, prefectural
‘governments, etc:

Increase the frequency of sampling
and number of sampling points near
the station to expand the data set

Collect and accumulate normal
values to use in making decisions to
stop discharge

L p— ns
e ——————————— - e —— —
v
\
\ T O RS S A P e
TEPCO TEPCO N i
X i Fleshed out version of |
Plans and conducts environmental o , s el W P |
monitoring Will continue existing initiatives X P |
M Franrework for voluntary initiatives GiisHe ot hana “'“ August 25, 2021 :
. . utside of the Comprehensive il : i
OutsndeMcgr:::(e)riC:ngF;;henswe Monitoring Plan g :___—_-_S_c_oEsgit_h_ls_cio_cET_eft__v
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2-1. Key Points of TEPCO's efforts to strengthen sea monitoring (1/2)

“O Increase the number of sampling locations, organisms monitored

*The Expert Sea Area Monitoring Committee established to advise the Government on the
appropriateness of its efforts to strengthen sea area monitoring in the Comprehensive

Monitoring Plan reviewed the updated plan created by the Ministry of the Environment
and the NRA (hereinafter the Government)*.

*Tritium is going to be measured near the outlet, near the shore of Fukushima, beaches, southern
part of the sea area off the coast of Miyagi, and northern part of the sea area off the coast of Ibaraki,

just in case. The seawater will be measured for nuclides other than tritium and fish for tritium and
carbon 14, and seaweed for iodine 129 near the outlet.

*TEPCO as the party responsible for ALPS water discharge, will conduct monitoring,
focusing on the area near the outlet, and will increase seawater and sampling locations
near the station and at the shore of Fukushima for tritium, and will measure tritium and
iodine 129 near the station.

*Flounder and flatfish that widely inhabit the sea area around the station have been chosen
as fish to be monitored. These fish that inhabit the seabed are also targets of radiation

impact assessments in the International Commission on Radiological Protection (ICRP)
Recommendations.
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2-1. Key Points of TEPCO's efforts to strengthen sea monitoring (2/2)

O Increase sampling frequency

*TEPCO will increase the frequency with which seawater is measured for tritium.

*The number of sampling locations will be increased near the outlet where
TEPCO will be focusing its monitoring efforts. The detectable threshold will
be set in line with the national government’s targets values. Sampling

frequency will be set a numbers considered to be sufficient for ascertaining the
situation based on past monitoring data.

O The detectable threshold will be set to be in line with the national
government’s target values.

*TEPCO has set the detectable threshold for tritium and iodine 129 to be in

line with the government’s detectable threshold targets to ascertain how
the seawater is scattering and the state of marine organisms.

We will continue to measure the radioactive materials other than tritium and

iodine 129—cesium 134, cesium 137, strontium 90, plutonium 238, plutonium
239, and plutonium 240—as we have in the past.
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2-2. Strengthened sea area monitoring plan (1/2)

[seawater]

*TEPCO will increase the number of samples taken, frequency of measurement for tritium and set the

detectable threshold to be in line with government targets. Red : Strengthened compared to the current plan

Tar Sampling location Number of
&t g (See 2-3. Diagram samples Subject of measurement Frequency Detectable threshold
1,2,3) taken
Cesium-134,137 Daily 0.4 Bg/L
Inside the harbor 10 —
Tritium Weekly 3 Bqg/L
. Weekly 0.001 Bg/L
: 2 Cesium-134,137
Opt;lde the harbpr, Daily 1 Bg/L
within a 2km radius of
the station 5—-8 Cesium-134,137 Weekly 1 BQ/L
So 7—10 Tritium Weekly 1— 0.4 Bg/L"
wat o Cesium-134,137 Weekly 0.001 Bqg/L
er Within 20 km of the 6 = =
coast axs wice a mon = .
Tritium Weekly*2 0.4 — 0.1 Bg/L"3
Within 20 km of the 1 Tritium Monthly 0.1 Bg/L
coast
(F|sh sampling |ocation) 0—10 Tritium None — Monthly 0.1 BQ/L.3
Fukushima 09 Tritium None — Monthly 0.1 Bg/L*3

*1 : Values will be measured using the electrolytic concentration method* as needed.
*2 : To be measured monthly when the detectable threshold is at 0.1Bq/L

*3 : To be set at 0.4 Bq/L until the electrolytic concentration device is installed.

2% : Samples will be taken from the surface level of the sea

* : Concentration method that uses the fact that tritium water is less easily electrolyzed. See reference for details on the electrolytic
concentration device. 6
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2-2. Strengthened sea area monitoring plan (2/2)

[Fish and seaweed]
- TEPCO will increase the number of samples taken, frequency of measurement and set the detectable threshold to be in line
with government targets.

Red : Strengthened compared to the current plan

Sampling location Number of
Target (See 2-3. Diagram samples Subject of measurement Frequency Detectable threshold
1,2) taken
Cesium134,137 Monthly 10 Bg/kg (live)
11 Strontium 90
(5 samples with the highest Quarterly 0.02 Bq/kg (live)
concentrations of cesium)
Fish | Within 20 km of the Tritium (tritiated water) 0.1 Bg/L
coast 1 Monthly
Tritium (organically bound) 0.5 Bg/L
Tritium (tritiated water) *! 0.1 Bg/L"3
0— 10 - ; None — Monthly
Tritium (orga.rzncally bound) 0.5 Ba/L
Inside the harbor 1 Cesium134,137 Anrggally —> Three 0.2 Bg/kg (live)
imes a year
Cesium134,137 "'t‘l’:]‘zs_’a T';;ere 0.2 Bq/kg (live)
Seawee ) Y
d Outside the harbor, : None — Three
within a 2km radius of 0-2 Iodine 129 times a year 0.1 Bg/kg (live)

the station

tritium (tritiated water)*!

tritium (organically bound) *2

None — Three
times a year

0.1 Bg/L"3

0.5 Bg/L

*1 : Tritium that exists in water form and is excreted similarly to water. Half of the radiation is excreted in around 10 days.
*2 @ Tritium ir&gested bound to organic material such as protein. Most of it is excreted in around 40 days while a portion may take up to a year
to be excreted.

*3 : Set at 0.4 Bq/L until the electrolytic concentration device is installed

120




2-3. TEPCO sampling locations to be strengthened
by TEPCO's sea area monitoring (1/2)

[TEPCO's strengthening plan]

TEPCO will increase the number of samples taken, frequency of measurement for seawater, fish, and seaweed and set the

detectable threshold to be in line with government targets for seawater, fish and seaweed.
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2-3. TEPCO sampling locations to be strengthened
by TEPCO's sea area monitoring (2/2)

[TEPCO's strengthening plan]
-TEPCO will increase the number of samples taken for tritium in regards to seawater.
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[Current Comprehensive Monitoring Plan]
NRA M-O
Ministry of Environment E-O
Fisheries Agency (fisheries products)
Fukushima Prefecture F-O
TEPCO T-O

[TEPCO's strengthening plan]

i | : Locations at which tritium will be
measured in addition to cesium (seawater)
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2-4. Evaluation of sea area monitoring results

O Sea area monitoring results will be evaluated as follows.

[Evaluations before discharge]

-Monitoring data will be gathered starting in April 2022 establish a baseline before discharge
(concentrations of tritium and other nuclides in the subdrain and groundwater drain treated water,
groundwater bypass water, and seawater in site discharge channels).

[Evaluations after discharge]
-We will ascertain how the seawater dispersed and the impact on marine organisms.
-We will compare the results against sea dispersion simulation results and concentrations used in radiation

impact assessments to confirm that seawater dispersion behavior and material concentrations are within
the expected range.

-If measurements exceed the fluctuation range observed in pre-discharge baseline values, we will investigate
the cause after checking our measurements with other monitoring organizations.

-If measurements grossly exceed the fluctuation range observed in pre-discharge baseline values *, then sea
discharge will be stopped. Measurements will be taken again from the relevant location and the state of
scope and frequency of monitoring will be temporarily expanded to ascertain the state of the surrounding
sea area.

* : To be set based on data collected starting in April 2022
[Evaluations to be conducted before and after discharge]

-If measurements differ among the various monitoring organizations, we will cooperate with organization to
determine what is causing the discrepancy.

-If TEPCO's processes or facilities is determined to be the cause of the discrepancy, we will check our
processes and improve them as needed.
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3. Securing transparency and objectivity in sea area monitoring results

O We will confirm the appropriateness of our monitoring results by comparing our measurements with

the monitoring results of other organizations conducted according to the Comprehensive
Monitoring Plan.

O We will implement the following to secure transparency and objectivity in measurements.

*We will continue to have our staff take analytical skill tests and participate in intercomparative analyses
conducted by domestic and overseas laboratories so that we can objectively confirm our analytical skills
from a third-party perspective.

[E.g., participate in the international intercomparison analysis program for radioactivity analysis (hosted by
the International Atomic Energy Agency (IAEA)), conduct intercomparison analysis with the Radioactivity
Measurement and Analysis Technology Committee, Japan Chemical Analysis Center, and other
organizations]

+ We will ask local agriculture, forestry, fisheries producers and local government officials to participate in
and observe sea area monitoring (e.g., radioactivity measurement, sample collection).

-We will establish a system to objectively confirm our measurement values by having a company certified
by the International Organization for Standardization (ISO) for environmental radioactivity analysis
(ISO/IEC 17025) participate in sea area monitoring and measure the same samples as our company as a
third party. For the time being, we will have them start with measuring cesium, and as soon as we are

ready, will gradually expand the scope include the measurement of tritium, which we are aware is of great
interest in the discharge of ALPS treated water.
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4. Policy for disclosing the results of sea area monitoring

O We will disclose information as follows to further foster understanding
internationally and domestically.

» As soon as the results are ready, we will disclose them on our website in an accurate
and timely manner.

+ Data will be disclosed in a form that is easy-to-understand for local residents and
domestic consumers.

» We will also explain what the values mean and how it confirms the safety of the
discharged ALPS treated water.

O The report on the sea area monitoring results will be as follows.

«  We will summarize the results of our sea area monitoring and the evaluation results in
a report on our website. A new report will be published every quarter.

* In the evaluation, we will check whether the measurement results are within the range
predicted in the sea dispersion simulation results and whether the concentrations are
equivalent to those in the radiation impact assessment. The results of the evaluation
will be expressed in an easy-to-understand manner.

« The report will be presented at a meeting where people from the local government
and academic experts will confirm and evaluate the results.
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