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1. Status of Tokal decommissioning

Tokai—1 is the sole Magnox NPP in Japan Jun.1996 Formal announcement for closure
Tokai—1 is the oldest NPP in Japan o Mar.1998 Permanent Shutdown
Unit cost became higher than LWRs e May.1998—-Mar.2001 Defueling
Jun.2001 The last shipment of Spent Fuel
REACTOR BUILDING Oct.2001 Submitted the notification of
Ww decommissioning plan

Dec.2001 Commenced Decommissioning work
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1. Schedule of Tokali decommissioning

(Japanese Fiscal Year)

97198|99(00|01(02|03(04|05|06(07|08(09]10(11|12|13|14|15(16|17(18|19]|20(21|22(23|24|25|26|27(28|29(30|31(32(33|34(35
H9 |H10[H11|H12|H13[H14|H15|H16|H17|H18|H19|H20[H21|H22|H23 H24H25H26H27H28H29H30HR311 R2 [R3 | R4 |R5 [R6 | R7 |[R8|RI|R10[R11|R12[R13|R14|R15[R16|R17
VW Pefmarfent | shufdowin Reactor area
(3/31) di tli
WV Notificatipn fof  rdactof dispanting [10/4) Ismantiing
YDecommissioning commeng¢ement(12/4)
Dismantling
: of RPV etc
I
|1 AN
Fuel
shipment Reactor area safe storage
RN d
NN NN | ]
Removal of equipment outside of the reactor area
| { J L |
[oeo oot D &|D plan dapP[ roval(6 SCL— Notification of Change
|Removal of T |-
Iiconventional ! v ((7/B80) "‘///
facilities in each v| (1p/1P) (3/14)
buldings / v (1p/2)
Removal of SRUs
Removal of conventional facilities in each building
Removal of buildings
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1. Status of Tokal decommissioning

\\\\\\\\\

: mevel Radioactive Waste]
Yy Safe-storage Area Legend Relatively high radioactive level(L1)
: Relatively low radioactive level (L2)

- Very low radioactive level (L3)
[ ] Under Clearance level

Charge Machine n :
T e T Upper Secondary
Shield Floor Plate
Hot Gas Duct
Upper Primary
Steam Raising Shield Floor Plate
Unit(SRU)
I\lll _ .
,,,,,,,,,,,,,, Primary Shield
Wall
Reactor Pressure Vessel
Secondary Shield
Wall
Lower Shield
Cold Gas Duct Floor Plate
—— approx.22m — 5

# THE JAPAN ATOMIC POWER COMPANY
R DECOMMISSIONING PROJECT DEPARTMENT



1. Status of Tokai decommissioning

6

[ton]

Operational
wastes

Decommissioning wastes

1st Phase

2nd Phase

3rd Phase

Total

Relatively low
Z | radioactive level 4,210 340 630 7,900 | 13,100
— | (L2 waste)
Very low radioactive
level 10 1,810 11,260 | 13,100
(L3 waste)
No necessity to be
dealt as radioactive 1,400 2,840 35,930 | 40,200
(Clearance material)
Non-radioactive waste 9,160 3,090 116,380 | 128,700
Total 4,300 11,000 8,400 173,000 | 196,600
6
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1. Status of Tokai decommissioning 7

Classification

Regulatory
infrastructure

Upper limit
Concentration
(Bg/ton)

Disposal site

. [Operational wastes]
Relgt1ve.1y Low , C-14 : 1E+11 | Rokkasho LLW Disposal Center
— |radioactive Established Co60: 1E+15!1D -
% waste(L2) 0-60: [ Decommissioning wastes|
Under consideration
[JPDR]
Very IOW _ JAEA Tokai Research Center
radioactive Established [Co-60 :1E+10 TAPC Tokail
level waste(LL3) [ szl
Under safety review
No necessity to be . _ _
dealt as radioactive . C-14: 1E+6J Recycle or disposal an industrial
Established
(Clearance Co-60: 1E+5 |waste
material)
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2. Safety review for Tokai L3 burial facility

e 2015.duly.: Submitted application
e 2016.Dec.: Revision application (1st time)

* 2018.Jul.: Completed a full explanation of the contents of the revised
application form.

e 2019.Dec.: Revision of laws and regulations (1st time)

= Review of facility structure and reevaluation of radiation dose
assessment due to changes in facility structure

e 2021.0ct.: Revision of laws and regulations (2nd time)
= Changes in conditions for radiation dose evaluation, revaluation

e 2022.Aug.: Submitted documents for review complied with the amended law

= Resumption of review
e 2023.Sept.: Regulatory comments on the Revision of facility structure

= Review of facility structure and reevaluation of radiation dose
assessment due to changes in facility structure

« 2024 .July.: Revision application (2nd time)
= Resumption of examination
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3. Operation plan of Tokai L3 burial facility (Tentative) °

: A Construction
main
engineering

A Commencement of operations

Preparatory work

Waste West side burial trench

burial
facility
operation

East side burial trench®

Cover soil

X Carried out according to the decommissioning process
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3. Location of Tokai L3 burial facility 1

Waste burial facility

[Key] Perimeter

Surveillance Area

...... Boundaries of
business sites
Monitoring Points

(Monitoring Post)
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GD(J Tokyo

7

Pacific Ocean

Toka/ 2
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Tokai Power
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3. Groundwater level contour map H

B Groundwater level at the survey
target site

B Ground surface at study site: elevation
8.4m

Groundwater level at the same point [D-4
1 hole] : T.P. 1.4~ 2.6m

(Annual fluctuation range1.2m)

B Since the groundwater level contour
line of the site is generally parallel to
the coastline and lowers in the
direction of the sea, groundwater
might flow steadily toward the sea
side.

CCITTITTTTd

1 Location of waste

_— contour (0.5m)

S contour (0.1m)
streamline
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3. Waste buried at Tokai L3 burial facility

/ StaCk
Gas duct 17
1" Reactor
buildin
Turbine 7
building

4 ";
By it
Superstructure P —rt
| e

SRU

SRU buildin

Reactor pressure vessel

Types of

Metal Concrete waste Concrete block
waste
Buried form Iron box Iron box Plastic Isheet
packing
size 1.4m X 1.4m X 0.9m 1.4m X 1.4m X 0.9m 0.9m X 0.9m X 0.7m
Storage <
Container

image
Storage 3 >

status i

image
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Tk

7

Charge face area

12

Biological
shield | Fuel handling
building
] Spent fuel cooling pond
building

o

Spent fuel cooling pond

B Relatively high level waste (L 1)

:| pzzd Very low level waste (L3)

@ Not necessary to be dealt with as radioactive (CL)
1 Non-radioactive waste (including general waste)

:14%

:21%
:65%

Total amount: 200,000t
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3. Waste buried at Tokai L3 burial facility

13

In order to prevent damage due to depression of bentonite mixed soil used for part
of the upper cover of the waste burial site and to efficiently store waste, the
disposal container has been changed to container without a fork base with

waste metal

shape

materi
al

size

the steel box is

Steel box

Carbon Steel

1.4x1.4x%
1.1m

Concrete
debris

Flexible
container

Polyethylene
Polypropylene,
etc.

®1.3x0.8

Concrete
blocks

Plastic Sheet

Polyethylene,
etc.

0.7x0.9x
0.9m

the steel box is
filled with sand

Disposal containers

Carbon Steel

1.4x1.4%x0.9m

Concrete
blocks

No change

No change

No change
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3. Overall logistics H
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3. Structure of Tokai L3 burial facility

Deatoct Hhoe
T TOtCCt i

/ soll layer

a Vi~

Drainage
layer
Water Barrier Sheet (HDPE)

Low permeablllty s0|I

Approx. 0.5m

H-shaped stee
& radioactive waste
Sheet pile

Approx. 0.2m

nterim soil

covering

Groundwater
surface
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3. Structure of Tokai L3 burial facility (top view)
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3. Structure of Tokai L3 burial facility

H-shaped steel
Burial P and sheet pile
compartment
(N Al Ta RS
ke
West side burial East side burial %
trench trench 8
3
2 g
k—— Approx. Approx. —
35m 42m
Burial compartment floor plan Final cover soil plan
I 5 k 1 1
| |
A
U A A% %
West side burial East side burial
trench trench

A—A cross—sectional
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3. Structure of Tokai L3 burial facility

Cross—sectional view of a waste burial facility

Grass

®®e 96

Upper layer

Filter layer

Drainage layer

I'/f‘l

Low permeability soil
cover

N

Base material
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Lower layer

Water barrier
sheet

Final soil cover

(DGrass

49A09 |IOS |eul

So}g [esodsi(] 93SeM

@Protective soil layer
(Upper layer)

QProtective soil layer
(Lower layer)

®
iy
=
[¢)
S
)
<
[¢)
=

®B)Drainage layer

®Protective layers & Mats

(DWater barrier sheet
(HDPE)

®Low permeability soil cover
(Bentonite mixed soil)

(9Base materials

i0Side low permeability soil
cover (Bentonite mixed soil)

ADSoil cover in the middle i

dDFill with sand
3Soil cover in the middle ii
(dFilled sand (in the iron box)

(9Base materials

Drain surface water from rainfall and protect the soil cover
surface from erosion by surface water

It has erosion resistance, water retention, and fertilizer
retention properties to grow grass

Prevents the outflow of fine particles from the upper layer
to the filter layer and ensures appropriate drainage

Prevents the outflow of fine particles from the upper layer
to the drainage layer and ensures appropriate drainage

Lateral drainage and water saturation time are shortened
to minimize erosion and improve slope stability.

It mitigates the impact of the filter layer during
construction and prevents the water barrier sheet from
damage

Suppress the infiltration of rainwater and other waste
layers from the top. In addition, the water barrier sheet
plays a role in assisting in reducing water seepage into the
facility and controlling the outflow of bentonite.

Solid foundation for compaction of the upper layer, ensure
sufficient bearing capacity

Suppress the infiltration of rainwater and other waste
layers from the side

Shielding radiation from waste layers

Reduction of air in waste landfills / absorption of
photogenic materials

Shielding radiation from waste layers / absorption of
radioactive materials

Reduction of voids in the steel box / absorption of
radioactive materials

Solid substrate for compaction of side low permeability
soil cover, ensure sufficient bearing capacity
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3. Structure of Tokai L3 burial facility 19

® Surveillance measurements during the operation period

» Monitoring will continue for about 50 years after the completion of soil covering.
» The monitoring target can be confirmed to meet the technical requirements, as shown in the table below.
» As for the condition of the soil cover, a similar environment is created to prevent destruction, and data is obtained from it

Technical N o . .
Target . Monitoring & Measurement Items Monitoring and measuring equipment
Requirements

Concentration of radioactive materials Groundwater Sampling Holes
e absorption, Groundwater level (groundwater flow field,
(Entire waste burial facility) Low » water hydraulif: gr'fadient, Yvhether bu.ried radioactive Groundw:?lter level monitoring device,
permeability waste is directly immersed in groundwater, Observation Holes

aquifer thickness)

Artificial barriers

(Surface water barrier, water Periodic inspections, in—situ tests in similar
. - . Low water e . .
barrier sheet, low permeability soil ermeabilit Annual infiltration water volume environments,
cover and side low water s i Laboratory tests to complement it if necessary
permeability soil cover)
: Groundwater extracltlorj holes land Final soil cover and . . : Groundwater extrac.tlorj holes .and
O groundwater level monitoring devices vegetati Infiltration water Qroundwater level monitoring devices
: Groundwater Sampling Holes such as : Groundwater Sampling

and Observation Holes “ rainwater Holgs and Observation Holes

In a buried trench

ressure-
resistant To Sea
aquifers

Surveillance equipment in similar
environments

(Annual amount of seepage water)
<— THE JAPAN ATOMIC POWER COMPANY
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3. Structure of Tokai L3 burial facility 20

® Concepts for Reducing Leakage of Radioactive Materials

Soil cover is carried out using natural materials that are stable for a long time.

Soil cover surfaces are covered with grass to reduce erosion.

A drainage layer is provided to drain rainwater that has seeped into the soil cover.

Bentonite mixed soils and water barrier sheets reduce contact between waste and rainwater

A bentonite mixed soil layer is provided to reduce the infiltration of seepage water from the side of the
waste burial site.

» Reduce the transfer of radioactive materials into groundwater by placing waste in a location that does

not come into contact with groundwater.
® Target hydraulic conductivity of bentonite mixed soils.
» Set up so that the dose of exposure to the public can be reduced as much as possible.

» The hydraulic conductivity is set at 1.0 X 10 to 10 m/s.

VV VYV

® Effect of water barrier sheets to reduce seepage water
» Use HDPE as a water barrier sheet
» Since it is not a natural material, it is necessary to set a functional maintenance period due to
deterioration. The most serious deterioration of HDPE is ultraviolet degradation and high—temperature
deterioration, but this does not apply to the Tokai L3 burial facility
» Therefore, the main deterioration is set as oxidative degradation of the polymer, and the period that
contributes to the reduction of seepage water is set to 150 years.

SN A >+B-rie—C A=Antioxidants exhaustion period
2 100 ; \ B=Induction period

O ;:4 : »{ C=b0% characteristic degradation
G Healthy ! Detlerioration period

% period | prdgresses

‘o O0fp-meemmmmm e e perivg= """\

o i ; :

) : : )

© } : )

© ; H ¥

g Elapsed time(Logarithmic Scale)
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4. Evaluation of public dose from Tokai L3 burial facility *'

Period purpose Criteria(mS
v/y)
Operation Operation Normal 1
Management
Validation of Normal 0.05 ALARA
Design Accident/abnorm 5
al
After Validation of Likely scenario 0.01
institutional Design Less kel 0.3
control :
scenario
Human intrusion 0.3 “1"if drilling

resistance can
be assumed
such as
concrete pit

21
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4. Evaluation of public dose from Tokai L3 burial facility ~*

Regulations for the burial of low—level radioactive waste are as follows:

® |1 Burial Facility
» Waste is buried more than 70 meters underground from the surface of the earth.
» The evaluation scenarios are “natural event scenario (Standard value: 300 1 Sv/y)” and “boring scenario (Standard
value: 20 mSv/y)”
® |2 Burial Facility
» Waste is buried underground less than 70 meters from the surface
» The radionuclides whose concentrations are capped in the regulations are C—14, Co—60, Ni-63, Sr-90, Tc-99, Cs—137,
@ nuclides.
> The evaluation scenario is, [Natural Event Scenarios (Standard value:10 ¢ Sv.”y, 300 1 Sv.”y) 1, [ Anthropogenic
Scenarios (Standard value: 1TmSv.”y) |
® | 3 Burial Facility
» Waste is buried underground less than 70 meters from the surface
» The radionuclides whose concentrations are set in the regulations are Co—60, Sr—90, and Cs—137
» The evaluation scenario is, [Natural Event Scenarios (Standard value:10 ¢ Sv.”y, 300 1 Sv.”y) 1, [ Anthropogenic
Scenarios (Standard value:300 £ Sv.”y) |

L1 Burial Facility | L2 Burial Facility | L3 Burial Facility

Nuclides Concentration Concentration Concentration
upper limit upper limit upper limit

C-14 1.0x 10°Bq,/g -
Co-60 1.0x10°Bq, g 1.0x104Bq, g
Ni-63 1.0x107Bq/ g —~

Sr-90 Not set 1.0x10"Bq,/ g 1.0x10!Bqg,/ g
Tc-99 1.0x103Bqg,/ g —
Cs-137 1.0x108Bq, g 1.0x10%Bq, g
a 1.0x10%Bq/ g =
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4. Evaluation of public dose from Tokai L3 burial facility ~°

scenario Standard value Assessed Routes of exposure
Individuals

Natural Event Scenarios 10uSv.”y Resident
300 u Sv.”y Fishermen
Farmers

Construction
Workers

Resident

JAPC Proprietary 2024.9.17-20

Residence

Kitchen garden

Seafood intake

Seafood intake

Working out at sea
Maintenance of fishing nets
Seafood intake

Residence

Kitchen garder

Well water drinking
Irrigated agricultural product intake
Irrigated farming work
Seafood intake

Residence

Kitchen garde

Well water drinking

Irrigated agricultural prgduct intake
Construction
Seafood intake

Residence

Kitchen garde

Well water drinking

Irrigated agricultural product intake

Exposure routes in
which the radiation
dose is most
abundant due to the
influence of CI-36
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4. Evaluation of public dose from Tokai L3 burial facility

OExposure routes to be evaluated in natural event scenarios

[Radiation Exposure Route] Surrounding natural

«Irrigated agricultural product intake* environment

*Irrigated farming work* . .
Impact considerations [Radiation Exposure Route]
*reside *Kitchen garden

= Construction work*Well water for drinking*

Surrounding natural
environment

Impact
considerations

[Radiation Exposure Route]

Living conditions in contaminated soil

*Land use lifestyle | e S AN 'Seaft?od intake .
» Assessed Individuals ' ' Living conditions in *Working at sea*Maintenance of
1 fishing nets

Final soil cover: Low

I
s 5 .- | contaminated soil
water permeability |

*Land use lifestyle

__________________

= Assessed Individuals

Living conditions at

Waste layer: sorption seaWater use

lifestyle - Assessed

I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Individuals E
Venjcllatlon Layell': — e i
Sorption : absorption F-v-——- !
. . /' ———————————————————————————————————————————— ; IIIIIIIIIIIIIIIIIIIIIIIIIII LR E R R R FERERERERERERNRESENENNEEEN SN .-I-I-‘;\\. :
Aquifer: absorption Radloactlve substance Water migration, mcludln'g /:
Just in case, it is assumed that radioactive materials . o "".""__ __________
have moved to the land side. 2 :Human activities for the most severe situations
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4. Evaluation of public dose from Tokai L3 burial facility

OeEvaluation Results of Farmers

25

Completion End of
of covering Management
soil
|
1E+03 7 - e
1E+02
1E+01
o~ 1E+00 e g
=
2 1E-01 <
-
1E—-02 By Impermeable By Bentonite
) sheet Leakage reduction
S 1E-03 . .
= Leakage reduction period
1E-04 I
g period Y Gradually loss period
'-g 1E-05 of function with
— 1E-06 Impermeable sheet
o 1 \ | 1
8 1E-07 i | W |
o 1E+00 1E+01 1E+02 1E+03 1E+04
= Elapsed time after completion of covering soil (y)
H-3 — C—14 Cl-36 Ca—41
Co—60 S1r—90 Cs—137 Eu—152
Eu—154 £ - - - Total

JAPC Proprietary 2024.9.17-20
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4. Evaluation of public dose from Tokai L3 burial facility -°

Anthropogenic Scenarios 300 4 Sv.” 'y Those who are involved in the Construction work (uneven distribution of metals)
construction industry (Metal bias)

Construction Workers Construction work (uneven distribution of concrete)
(Uneven distribution of concrete)

inhabitant Residence (metal bias)

(Metal bias) Family garden (metal bias)

Seafood intake
resident Residential (uneven distribution of concrete)
(Uneven distribution of concrete) Kitchen garden (concrete unevenly distributed)

Seafood intake

O_Exposure route.s to be e_Va'Uated Surrounding natural environment
in anthropogenic scenarios

/[Radiation Exposure\ e \
SO " | Route] I
mpact

. " , . i Radiation ivi iti
Living conditions in Construction work considerations [ Living conditions

mixed soils *Residence ™ Exposure Route] T
*Land use lifestyle*Assessed "Family garden | a. o s *Seafood picking *Water use lifestyle
Individuals agricultural Yo s *Individuals subject

products intake to evaluation

(Lifestyle on excavated soil
directly above the buried

site) Low Water Permeability:

’
1
|
: ' ‘ \\_7 LOSS ﬁ ﬁ\
wlgwignle , 1
. G et ) ! : :
By /%" ) '__f"- Waste layer: absorption |4 radioactive waste

(Lifestyle after loss
of low water
permeability)

[
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

% Vv T 1 I e TP - Groundwater table
3 ¢ rilling range o N AR 07 7 R T TR TR T T "y T
g 4_ [ Ventilation .Layer. : e %,Sea _ =
| [ P absorption : ! o=
radioactive EW L Pt N i iy ALy g G
waste Aquifer: ) 1@ @.
Mixed soil excavated up to the bottom of the waste burial site absorption | Migration of groundwater with radioactive materials after'loss of low permeability. /
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VLL waste pretreatment flow

From Drum yard

(legend)

. Storage

|:|ainers i
]

* Measuring pallet

* Disposal
ainer
(empty)
* Disposal
container
(After waste loaded)
: Disposal container
(Waste loaded +

O

after sand filling)

fork
lift

To disposal 4

F

Sorting/Cutting

Decontaminati
on

Jm

tamlnatl l

Loading into
container

Measuring
device

Measurement

-1

Survey Meter

Pending disposal
confirmation
fVeigh
sauge

ol ¢

._ v

facility

Waiting to be P
carried out

I— Sand fllllng

Measurement
MGl before shipment
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Thank you for your attention !
HEREEH Y IV E L7,
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