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Source Waste Types | Disposal Method

Waste having I-3 L3\Trench disposal

an extremely low
radioactive level

radioactive level :
e

s

i

Intermed@p't-h disposal -100m

om
2 C
() % %
©
= g L2 c =
MUGIER! Bons: = Waste‘havmg g Tml Pit disposal r50m
plant © a relatively low @ s
Q. = g 2
o (o]
g o
2
o
(%

Waste having L1
a relatively high »

radioactive level

Transuranic (TRU) radioactive waste

Uranium enrichment
and
fuel fabrication plant

Uranium waste -300m

Low-level radioactive waste

Geological disposal

Burial at depths of 300m or more
MOX Fuel Fabrication

Plant Transuranic (TRU)
radioactive waste

= W

Reprocessing
plant

High-level radioactive waste

High-level radioactive waste
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Reprocessing
Plant

lydrt TR

Facility location

Low-Level Radioactive
Waste Disposal Center

Uranium

Enrichment Plant

Rokkasho Visitors

N

Enrichment and
Disposal Division Office

Center
National Petroleum
Storage Site

Rokkasho
Transformer
L J

0 1 2

Oishital

asakatai| Site for MOX Fuel
Fabrication Plant

JNFL Head Office and
Reprocessing Division Office

Route 338

- N =
Reprocessing Plant H

Spa facility
"Rokka Pokka"

3km

|

D

National Emergency
Management Facili

!
1 Pacific Ocean

Mutsuogawara Port

B SHTRS INFL A BE RN

Vitrified Waste
Storage Center

N W

Uranium
Enrichment Plant

ERE T L E

MOX Fuel
Fabrication
Plant

LLW Disposal
Center

* Reprocessing:
Max. 800 ton-Uly

» Storage for SF:
3,000 ton-U

2,880 canisters
(720/pit X 4 pits)

Authorized:
1,050 ton-SWU/y
Plan:

Max. 1,500 ton-

+ 130 ton-HM/y

« 400,000
drums
(ca. 80,000 m?)

SWuly
[ 20:5_:;;??": » Construction: « Construction: ’ gzrszt(r):gt?n: « Construction:
Pk - May 1992 ~ Oct. 1988 ~ § = Nov. 1990 ~

¢ Gompletion: * Operation: » Operation: + Gompletion: + Operation:
The 15t half of FY Abr. 1995 N Mar. 1992 - The 15t half of Dec 1992'._
2018 G ’ FY 2019 '

+ Active test: .
Smrad 1 2406, aR:\‘l)::::Z?iv:::trifu e: | + Under = Recolved
finished for the * Received 1,698 a8 . 284,763

. i . Mar. 2012 ~ conformity

main facilities. canisters . Total production: check formew drums

* Under conformity (Dec. 2015) 1 698':on-UF6 ' requlations (No.1 + No.2)
check for new > 9 (Dec. 2015)

regulations

(Dec. 2015)
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Tawan

JQP a n Nuclear Power— H?.:hu

Pumped Storage

1.1% Kansai

Hydro
Renewable
1.4% Nuclear energy
0.3%
Renewable Energy 16.0% Thermal Power

(Hydro included)

4.2% -

Cogen.(CHP)

2.9%

Purchased

78.4% Fossil Fuel

Pumped-storage
0.6%

52015 - H A EES N

(K4 JEi:Federation of Electric Power Companies in Japan, FEPC)
HA R E EREAE SIS - RILEEE SR H e 5 H R R IR IREBEUR IR

RESFER NN FEAE - HIRE A E S 42.16W » 20H 2011 FH RS ZERELIL - H
KBUF R saZ e s By et - MifT—ZIRIERE - B Etzes EEHR A s - i
I EE K NRA (Nuclear Regulation Authority) ~ 5B{bIZREZ27AM - WE—DiR 2 HA
PZRE S AP E R T L 2 Ve AE - TR E SR STV LR E R » N REEREE
B I HABURTE RIS ME TR R BLR ARG, - PO BERRAE S PR LUK T3 E i e B
TIEROT - 2758 5 > 52 F]"Purchased” 8 JACR £ M2 K 1458 » 2015 £ HAK F18%
= RS IE AR 80% > BRI AR

BEEMBLEEEE ST S F » BRI Z & m SR e -
JEA R ERE SRR - 2015 - 2 EAZRERAH SRR - 7y JBRATEEE 1A F R UNE A

a) o ZEESEE R 94.9 (R -

i

il

55 tRIBEEFEAER4ESE (International Energy Agency, IEA)EHTE R} > 2015 £ H AR A

MEBEEERN G 7.2 70 > LIRIREIHT 2.5 4 -
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R BFESERA RIS > HZES R IR RMEIEE B A 55 TlmfdA - DUKIESHHH
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(Recycled as reactor coolant fluid, or discharged
into the ocean after safety confirmation is made,
once the radioactivity is measured)
: 7 4 INFRHY
Filtration & Desalination Distilled Water
T L / \ A
maax]

Evaporation & Condensation ~Condensed Liquid Waste

Filter Sludge & Spent Resi
Solid Waste LT
Stovage Tank

@ @ Retuse-burmer = ﬁ ﬁ : TJ-,‘E iﬂ. =
Attenuated to lessen radoaclvly 5& er'%

Solidified in cement
Paper,Cloth,etc.

and other materials.
Separation by T |:> |:> -. I:> —b 23R IAE
eparation e —
Metals, Plastics, In‘s’ulalnon Filters, s }E ?j ,€' %

Paper,Cloth,etc

Cut, compressed and Sm«od in drums Soldh’d in mortar
melted as necessary.

7 ¢ L2 B R A
L2 (R IR BB S T B2 E bRt ~ SR - BT - B
i~ PR EEZIARE R - BT EEAE (BEEYEET) © INFL - EHIER NRA
H A\ T FEAI S BT - KEMEFENITERE DN RRSRBEFERED R
12 {EPBEETFAHEREA - W REH T E 8 - [E 8 HrTRm M VBR (o AR BRARA T 5 -
R EBAEO RN PSRBT E 8 il » HAREE e " Vessel | ARV ER A F]
(Nuclear Fuel Transport Co. LTD., L Ff&f§ NFT) -
SHEfE 8 ATyl L2 (Rt BV BR - B e AT
(1) tZEMAEAREEY% - HZ ERPTEE A E AN B AT T E LR K[
{BFESE » INFL A BRI ST — TG R RE -
(2) [E{LAf(Waste Package, WP)E A3 AT T IRV e i » e 4e Bl A EZE
BEIAEINEBEE - B E iR o T
INFL A EFFEFRRITERGRE - HEiRESs T IEE A -
(3) EMLARRYEMIIESE - (REEEN AT ABATHIT - INFL A BERIFHEST
—REDGFERRZE -
(4) EHLAEEAITEESE K% ANENERENERHE LR E A
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R -

(7) INFL N ESepEEIRE R A, - fR B LA ER 2 FE LRI NRA - HIGE
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5 Ry FRER HLALHY INFL BB HEY) 4 BT AV B D A |l D& 1F - —F#E
NRA HZE & -

(9) NRA SERCEE AL ZHERFEST Al1% - INFL Z55E NFT BT8R (FE -

(10) NFT jiF [ { LA g 22 /NPT 1% - B RTHAIEL 6 Fomiy T Bl d il o -
(11) 7 "R E T B0 INFL A BRRET R - MEfRaC i F e
& ENERGIRREI I & RS BERAUEAE - 2R EIFRET NRA &k
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(1) Manufacture of WP

(2) Operation check of
inspection equipment

(3) Self-inspection in
power plants

Separation,
conditioning
(Human works)

5

Metal

No.1
WP

— [

Rubber No.2 |
WP

Manufacture
of WP

QMS, manuals,
manufacturing
situation, etc.

Audit on
manufacture of WP

Once every two years,
at power plants

Solidification ¢4ncentrafed
material liuid waste

Inspection
equipment
Installation/
i.% replacement

Records,
automatic operation

Prior functional
check + witness

After installation/ replace,
at power plants

"

Manuals,
inspection
situation, etc.

ﬁ : Self- inspection

Audit on
self-inspection

Once every two years,
at power plants

fi

Electric companies

i

JNFL

v

Regulatory body

Power Plants || JNFL Office || Regulatory body office || Vessel || Rokkasho LLW Disposal Center |

8-1: L2 R EIEFE

ZaitH (cont.)

(4) Data delivery

(5) Record checking in
power plants

(6) Compliance check
on standards

Inspection records, Receipt of
Application data-l‘or
document for application

confirmation of WP

After self-inspection,

Records on manufacturing WP,
certificate of quality, etc.

=E
7N
M

Maintenance of Audit on
records on related
manufacturing WP records

(Compliance check with
technical standards)

After self-inspection,
at power plants

Inspection data
NS

Computer

Inspection data check on
computer

(Final compliance check with
technical standards)

After self-inspection,
at JNFL office

at JNFL office

JNFL

Electric companies

¥

Regulatory body

8-

Power Plants H JNFL Office || Regulatory body office || Vessel || Rokkasho LLW Disposal Center |

8-2 : L2 R BEFHE 2R B (cont.)
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(9) Marine transport of | (8) Confirmation of (7) Application for
WP in power plants confirmation of WP

Application

Confirmation
.D Cooperation of WP

17 (Outsourcing) ﬁl %
ﬁ Dispatching Installation/

of WP Application for Receipt of
Undergo  replacement of confirmation application
examination |nspect10|_1 equipment of WP document
; -> Functional check
fC::mev:gvga’:';::gett:sport, On every application, On every application,
at power plants at regulatory body office
Rokkasho WIS YRy

(Marine transport by NFT)

fi i v

Electric companies  JNFL  Regulatory body

Power Plants || JNFL Office ” Regulatory body office || Vessel ” Rokkasho LLW Disposal Center |

8-3 1 L2 R EFHEAEEH (cont.)

. 11) Confirmation of 10) Reception of WP
(12) Disposal of WP L) y (10) . P
WP in Rokkasho in Rokkasho
' ITv
100%
visible
checw
Disposal Individual 100%
of WP visible check visible
by JNFL and check
‘D’Ceniﬁcate regulatory body
Inspection for
— receipt of WP Reception of WP
certificate _ (Visual Witness
inspection) inspection for
(Pass confirmation of WP) receipt of WP
On every receipt of WP, On every receipt of WP, On every receipt of WP,
at Rokkasho at Rokkasho at Rokkasho

i i v

Electric companies  JNFL  Regulatory body

Power Plants || JNFL Office || Regulatory body office || Vessel H Rokkasho LLW Disposal Center I

8-4 L2 R B FIE eI (end)

11



AT B (RS TR R B i BT > e T RS E -« BEEYIME
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| Confirmed in Power Plants |

Confirmed at Rokkasho

[S] : Technical Standards Provided with Laws
[L] : Site-specific Requirements in Licensing Application

Damage (No.1 & 2) [S] Container (No.1&2) [S]
* No remarkable damage * Drum: JIS Z 1600 quality & strength
Label & ID number (No.1&2) [S] Void (No.1&2) [S]
+ Label to indicate radioactive waste * No harmful void remained
+ |dentification number
Waste Form (No.1) [S]
» Cement: compressive strength > 1,470kPa

Hazardous Material (No.1&2) [S]

» Not contain material that impairs integrity

Radioactivity (No.1&2) [S]

+ Plastic: durometer hardness > 25%
+ Compounding ratio:
asphalt > 50wt%, plastic > 30wt%

+ Not to exceed the “Maximum Solidification Method (No.1&2) [S]
gancentration » Mix solidification material, admixture and
Strength (No.1&2) [S] waste homogeneously or uniformly (No.1)

* Mix solidification material and admixture
homogeneously before solidification with
waste (No.2)

+ Have a strength to withstand
load at emplacement

SupiaceiGontamination|(No:1%2) 5] Solidification Material (No.1&2) [S]
» o emitter < 0.4Bg/cm?

»  Bly emitter < 4Bg/cm? « Cement: JIS R 5210,5211 quality

§ + Asphalt: JIS K 227 quality & penetration < 100 (No.1)
» Plastic: unsaturated polyester resin (No.1)

Temporal Storage (No.1&2) [L]

+ Have to be stored in nuclear power plants more

than 6 months: Dose Rate (No.1&2) [L]

« After solidification (No.1) « Surface dose rate < 10mSv/h
« After generation of waste (No.2)

9 ¢ L2 KRR B IE AR
e EARAT & e 8 B UURAE R - IR B LS 2R B - K2

T E % > (2T BT TRER Y i SRS A i i 2 e B R TN B > 401
10 7R fppe BB LR ME (BATR > DA (mortar) B - KA B BT - &
e EEM T e BRI TASE R EIEE R - LIS A E LRVE S DR (A BT
> JHEH LU LS » OB RR BIF R « HS i B E G T AE
11(1 ehtE) ~ & 122 5EHIE)FTR

EREEAE » BEMGERKPREEOT U B BT AE 10 4 N E/NERTR) » 1
FEEEERER - BB A - «EERHTR INFL SR > FERE E BT e Ay - [k
KPRy B = i) RETRTTHHOER IR & ERYRER -
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Temporary Lid Rain Shield  Roof
/

Burial Crane

eCross-section View of Cell
(Viewed along a-a Axis)

®Plan of Entire Site
A:132m

Disposal Facmly)l—‘ T )
e waste is

B:231m E’ j arranged in 8 layers

a: 24m . . measuring 8 drums

B Didim A .- across and 5 drums

e

.-Q@ placed in 8 rows by

5 columns on 8 tiers.

eCross-section View of Disposal Facility (Viewed along b-b Axis)

Disposal Facility C(:gf\:]e(r)? %Ioife er
h 4

2m high

A 24m across —————»

Bentonite/sand Mixture || T '
6m high

Cement-based Backfill
Bedrock Drainpipe and Inspecllon Porous Concrete Layer

(Takahoko Formation) Equipment

11:2 R A I E-1 A

13



oPlan of Entire Site

A:152m

B: 19Tm !Disposal Facility
a: 36m A

b: 37m

eCross-section View of Cell
(Viewed along a-a Axis)
The waste
packages are
placed in 8 rows by
5 columns on 9 tiers.

eCross-section View of Disposal Facility (Viewed along b-b Axis)

Cover soil layer
(9m or more) Disposal Facility
2m high Bentonite/sand Mixture
37m across L - >
7m high =
Cement-based Backfill Waste

Porous Concrete Layer .
Equipment

Drainpipe and Inspection

[ 12:L2 (KRR B -2 SR1ZE

L2 pr B TRefEEEt - /0 HR S

TRHAERTAFR I T K ARRE

. Bedrock
Inspection Tunnel = (Takahoko Formation)

ZE

=

#e o M T ACEEE R E HAIRES B - INFLIE L2 SR BT R R & LR E
bas > BB IR BSOS H R PARAVEREE » 5 7 fe B - BCEE AR

Sdh R BRI A FE A R R AR e B BT PART SR HRVEZ B L ACEE ﬁ[ll 13 Fs

Aol &)/

RIEHE

BAE | #MHE
(%) | (mm) L
15 150 2
25 150 2
20 150 2
T =ih B 1% 20 200 2
TR R w 20 250 1
7 =71 V1 " 20 200 2
NaZ®{ks =K F b 20 200 2

[ 13:L2 B A% B MR

14
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Fl1EH K ALR > BT (AR RE LRSS REESS - Z8 ANt R T

" 2 fLI5UEE T (Porous Concrete) | FFfHER M N /CRE) » W1fE 14 Fk o FLIERSHY
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Regulated Nuclides [ Critical Nuclides in Rokkasho J
C-14, Co-60, Ni-63,
Sr-90, Cs-137, a-nuclides r(

1. Nuclides to be considered for final disposal
» Half-life: more than 1 month

¥ & Except for radioactive noble gas )
: h 4

@ N
e —— < 2. Evaluation of radioactivity in waste
H-3. Ni-59. Nb-94 (Data sampling & measurement, numerical simulation)
X ¢ d A
Tc-99, 1-129 v

-
3. Selection of critical nuclides in safety assessment
\.| (Relative dose: more than 1% in each exposure pathway)
4

Critical Nuclides for Licensing
H-3, C-14, Ni-59, Co-60, Ni-63, Sr-90, Nb-94,
Te-99, 1-129,Cs-137, a-nuclides

15:L2 (R R A% B 2 P il Z B S AL TR AR R 5 7%
(2) B4 L1 B RSRETERREY
AR Ry 3 38 > ForpangZedillis ~ bRt E B O (R B E R = A BE Y - 1]
JBFME Y LB TR Y - RS BRI INFL BT -
LRSS - RN R R - REMSE LA L2 RBCRE - 3 TR
E (sub-surface disposal) | » i B FRZE 50 A RUEAE - MABACEIERRL » JRAE -2
i~ WETEZE TR  irmE e - HTIERESGTAE 16 Frx -

Liner concrete

Host rock

(sedimentary rock) Backfill (soil, concrete)

Bentonite
(Low-permeability layer)

Mortar
(Low-diffusivity layer)

Concrete pit

Mortar fill

Waste packages

approx. 18 m
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(accesses tunnel)
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SR L1 (R BRI B R AR B IR - INFL L EBETHEERT > 2k 9 (E5EE -
W&l 20 Frow - iR DRI T
(1) BEEVIEASEERAREN » R R B RS R B 0
(2) AT HR R A B8 B AR EL T R 23 W IR R E B ER
(3) EHRUEGRARS » WRHEMASE BT » AR
(4) EPEMEREEYEFEERASETEL - ETRE - WEIREEYE AR
RERT S R A B RO
(5) BIFFEHEENEEY G nERrFREY T  FYRE
(6) HHTrFEAEEYEMAE AHIRE - ff SR E R EEY R R
PR3 i
(7) FEAR SRR BRI o e A T E - R B B
(8) PR B HEU G DU i LR B S (. 7 2 2 i B BT B AT
(9) FRREBEITTHENR > DUKBRMEENE - SEp s R B -
< Surface facility > WP: Waste Package

(2) Removing and raising buffer

[

(4) Taking out, inspectioﬁ
— and transfer of WP

(1) Acceptance and interim
storage of container

(3) Transfer of container for
transportation, opening lid (5) Interim storage of WP

<Underground facility >

~e

(8) Emplacement of WP

(9) Filling with mortar
20 L1 R4S in BAF R IR
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