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(PBa: peta becquerel)
Fukushimaaccident Chernobyl accident ps )w ﬁél@ )é Sr-909 (Pu-240 ; Pu-239 ‘Pu_238))w'

B Yenon-133 (%) Sdays 11,000 6300
lodine-131 (%) 8days 160 ~1760
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B Cosiom-13: () 2years 18
Cesium-137(7cq) 30years 15 . s

Cs-137 9 Cs-134 & o i) )Lweé'

Strontium-90 (%7 29years 016 : . e

Plutonium-238 (BEpy) 88years 1910

Plutonium-239 (Z%py) 24100years 37x10°¢

Plutonium-240(20y) 6340years 3x10°

Note: Apetais 10° orathousand trilion

Source: Data from Ministry of the Environment, BOOKLET to Provide Basic Information Regarding Health Effects of Radiation (First Ediion),
“Cha. 2 Radiation Exposure, 2.2 Nuclear Disaster, Comparison of Estimated Amounts of Released Radionuclides between Chernobyl and
Fukushima Daichi NPS Accidents” 1]
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Cabinet Office

Atomic Energy Commission
Nuclear Safety Commission

Ministry of Education, Sports, Culture,
Science and Technology (MEXT)

-Science and Technology Policy Bureau
Ministry of Economy, Trade
and Industry (METI)
-Agency for Natural Resources and Energy
-Nuclear and Industrial Safety Agency
Radicactive Waste Management
Ministry of Health, Labour and Welfare Funding And Research Center

Radioaclive nagement
-Pharmaceutical and Food Safety Bureau Waste Ma Fund
ealth Poli Burea
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Near-surface disposal
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(Relatively higher radioactive waste)

Waste
Low-level from Low-level radioactive waste

radioactive power (Relatively lower radioactive waste)
waste reactors

(LLW) Very low-level radioactive waste MNear-surface disposal
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Near-surface disposal WNear-surface disposal
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8,000 Bg/kg < Possible to incinerate

Processing by < 100,000 Bg/kg < Temporary Storage

Waste Management

And Public Cleansing
Law . Intermediate Storage
Controlled landfill site;
Existing sites are candidates.
Final Repository
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. Storage location* | Storage method
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Storage quantity (m3)

54900

5000

3000

Less than 0.1 mSv/h Qutdoor

3800

accumulation

26200

22000

700

Storage capacities (m?)

177900

2600

7200

Sheet covering

600

21000

MP-4

N

F
J
N
0
P
U
D
E
P
W
L

Temporary
storage facility

12000

Temporary

1-30 mSvih storage tent

1100

Container

2omim|) =

300

600

5700

39-8% solid waste storage facilities

.@ ’ 1t and 2™ solid waste
Main Anti—Earthquake ¢ storage facilities
Building @ o
L AR~ g

RS

Solid waste

Over 30 mSv/h storage building

Container

6200

Debris total

172900

MP-6
S N

Outdoor
accumulation

Tree trunk roots

14700

10 500

39100

2400

~
Main gate NDe© &
Debris storage area &
Trimmed tree storage area ., - 2k

s\ Debris storage area(planned) ¢

~

Temporary
storage for
frimmed free

Trimmed trees

Tree branch leaves

7300

11100

3\ Trimmed tree storage area (planned)
&5 Cesium absorption vessel storage area

o Sludge storage area

% U
e
MP-
1

Trimmed trees total

85100

\,'5'\\ Sludge storage area(before operation)
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Radiocactivity survey map, Fukushima Daiichi Nuclear Power Station (500 PM, August 18, 2011

Measured on June 2011
Measured on July 2011

Measured between
I 1:30pm~2:00pm August 4, 2011
Measured between
|3:50pm~4:40pm August 10, 2011
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Waste ‘ Storage volume

Debris (metal, concrete) Less than 0.1 mSv/h 115 600 m3

Over 30 mSv/h 6 200 m3

Used protection clothes 66 000 m3
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' Solid waste storage  Soil-covered temporary  Temporary storage Sheet-covered Progress status of debris removal from the top of unit 3 building
building storage facility facility storage area :

1-30 mSv/h 0.1-1 mSv/h

Unit §/6 north side storage Removed debris

Inside of building Soil-covered temporary facility  Inside debris storage tent e

Soil-covered temporary storage facility Solid waste storage building

Outdoor collection area ‘ =

Unit 5/6 north side storage area
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Soil Shielding over 1Tm
Inspection hole
Impermeable shee |
I

— 2 -

— 5m |height Otectlve sheet
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Debrls

Protective sheet Buffer material

Condition of 1st facili Interior of the 1st facility (as of 1 November 2014
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ALPS treated vwater

Japan’'s regulatory standards for discharge are set based on the recommendations of the
International Commission for Radiological Protection (ICRP), keeping additional radiation

below TmSv/year.

FUKUSHIMA

1) Purify / Ro-purify (> Diluie | ) Discharao

Fukushima Daiichi NPS : ALPS Storage tanks

il BB N B EERERER L, Py

: 3 . S
" Do — e 7 V .. .“ l S

Contaminated water is Remove almost all kinds of nuclides Dilute more than 100 Subject to the
generated when ground- other than tritium to the maximum times to make tritium  approval of
water makes contact with extent, and meet the national regula- to at the most 1/40th NRA, discharge
the damaged reactors tory standards set based on the ICRP of the national regu- will be started
and debris. recommendations Iatory standards (envisaged after
o
& ALPS Treated water LS
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@ Monitoring [Treated water that @Real Time Monitoring (3)Sea Area
is below the

of Treated %= Seawater for dllution Monitoring
standard (except .

water for tritium) is i ‘\ DiSCharge f
in tanks transferred Diluted into
through piping. treated ‘water H | thesea
i

Treated Water

pajeal) Sd1v
jue) adelo0)s
ul Ja3em pajeal) S4d1v

Seawater for Tritium concentration in
dilution diluted treated water
(calculated value)

s
3
:
2
3
3
3

i

If the radioactivity level of the water exceeds If an event occurs, such as detection of radioactive concentration that exceeds
the standard, ALPS treatment is to be the standard, appropriate actions will be taken including decisions not to
repeated until it falls below the standard. discharge or suspend the discharge.
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[Reference] Details of Sea Area Monitoring

Vicinity of the discharge point
(10 points within 3 km of
the discharge point at FDNPS)

v’ Tritium concentration of 700 Bqg/L=
v~ Sampling once per week

2% 1 700 Bg/L suspension level for discharge is

set at the level more stringent than the upper limit
of tritium concentration(1500 Bq/L)[1/40 of
regulatory standard] in the implementation plan.

Suspension
Level for
Discharge

Fukushima
Daiichi Nuclear
Power Station

Sampling
Points

33 When unusual situations are confirmed in the detailed

monitoring by each organization, appropriate actions will be taken.

Outside the vicinity of the discharge point
(4 pointsina 10 km x 10 km area
around the discharge point)

v~ Tritium concentration of 30 Bqg/L®=2

v~ Sampling once per week or per month

X2 The maximum tritium concentration detected in
the sea area around the nuclear power stations in
Japan over the past three years is 20 Bg/L. 30 Bg/L
suspension level is set at the level that clearly

surpasses 20 Bqg/L.

Fukushima
Daiichi Nuclear
Power Station

errreenened

<
@« =

T10km X 10km

O : Sampling points{4 points)

X3 When unusual situations are confirmed in the detailed
monitoring by each organization, appropriate actions will be taken.
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WHO Standards for Drinking Water TEPCO ALPS Treated Water Discharge Regulatory Standards of Tritium for
Standards safety

1,500 Bq/L © Details 60,000 Bq/L  © petisipor114k8] B

*page & in linked pdf

10,000 Bg/L  © peis B

*page 228 in linked pdf

Ambient tritium concentration range (throughout Japan)

4:',- Seawater f't' Tap Water . Rainwater (precipitation)

20 Bq /L or © Details]PDF705KB] [ 1.2 Bq /L or © Details[PDF 705KB] B 7.3 Bqg /L or © Details|PDF 705KB] B
less *Japanese Only less *Japanese Only less *Japanese Only




\ »‘g—lgfl'owfv é}m Gégmgﬁfq‘ 5‘& Mg‘g& olf,x} &5"“"""9 09&53

.u\gé; uﬁagol} NS‘O )gh-? Y.\Y JQ}ST‘q)ésoégg 55)“}'? Oy Jl} L Y.\ uﬂ}l.o“ G

\ JS b dlao Lawgi A1) 959 Hlo) 39 e igel>
gud 19381 Ogo CanlngRi (FU1gd pus g 39 d Ll (8 &5 S el pus ¢ (541 ol G 90 310 Cwd )

VoVo solgi 39 Slhos ald (g @l 30 Lo gm (S Lule Hrilo g (A S 2 31 (Slui plodt

ouws B o o> g § 3197 (69T &0 (&1 S 3 by g il 5 ol 0 Ty P g S Colw a0l
G 9> & JI b Lo g 13903 T g B [ i S g (o pwd 031938 S0 (21,0
\ 0«?‘9 )é (.;ég.w quv

Survey of Construction a Installation of Removal of Completed
internal state arg over a fuel handling fuel
facility

Spent fuel pool
(SFP)
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Survey of internal state Construction of a fuel handling facility

. U 't 2 South side of reactor building Installation of ‘ Removal‘
n | a fuel handling facility of fuel Completed

(access gantry+front chamber)

~ Atthetime of the accident

Operating floor
/

Front chamber

Spent fuel pool
(SFP)

615 fuel rod
assemblies
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Spent fuel pool

At the time of the accident




8 919 — LT ol B pao S gw 9 (T (S19 lowi o5 99 0 g i sLBND 19 St g

999 0w gl g 9 T L LS alidmo . Wid gy 4B 35 51,8 59515 Wl 40 Lo gw S Zoe B Hoisly 50
£33 AL il 1 Culd Cand 51521 g T Jo 10 LS cwow Lawgi

A 9ol Aol 1 9 Y Wity Y o

Sl s ojgw ple g drwgl g G 30 1 Cad WUl jo Jiat oot

e | 0w o,}é O\ d}a.o C.ég.w )me‘ )é Gég.w 4.13‘.0 AL g0 \afY -




P ooty — T ot & yan Cogu 9 o2 (S19 Lasr o 99 05 pd Slavalg Curdg

a1 319" g " igol> Al o JO 7 gl
oD 519 5951y b 53 (o5 Slo T w9l b Lo g b i
M 9ol e 51 9 Yo I F asgity ¥Y 40

Sl s 09w wlw g drwgi g G 10 B Cand Wl jo (It soliint
[YeVY a0 YA 31] cow! wicow @ VAAY Co gw ddio 45 godmo card g
ol 08 F 74 LdE 1 L e goexo FF

D gw (0 (531 NER) DU B g0 LD gw s | §O L g doeo P
o] oo 0310 419 03U Sl Lo gw HLo! 438 Lo gw dosixo YT

L L L L L L L L



2 (10 lowsi o5 99 (o1 i o5 g gy w2l WO

15 6! i 1 o el (5o o 43 Lo 35 59 (51 i 015 3 3 41359 0 349 (TEPCO) 5805 &5 i il y g

J

Wl> S E935 9590 33 (il (5551 eIl o il 3T g

) o RS T 3 S 31 9519931 5 S1g0 Sl OT Luiid

GA> Ty 30 U0 i 41 e 59 owilo HU A 10 S 31 0T wase o 0,8 el
(ALPS) Wiloww wiloT &8 pins piww &3 38> (01 LI 1 pins

Colu 30 0uw Cad 3O € 9 G 0 I 53 4> gi JIB ki pirs

o/+YY TBQ 3gua 39 03 3 Cuid 0T pxo> (31593

wae TR SLLISL 40 S (el 05y Sl

G99y WUT L TB 1 Wg0d Syl g ddlno A (o pwd Codguime Sl Jols (Dl t Llolud! plet

J

J



1Y 4.:?9.07‘_’))0

Ay Jao ol Gola alaw 48 410 9 0 3g9 Lawgl o T Jlw 08 5 Jo1aa oo W 93 g 19981 (slaviloms (59 38 oyl w0 ywoki
u;}lé‘ 6‘)@ KELY 4-0'.3).? &g Qr&fﬁ&b 9 .xélm..g > u:&lf 9 .\J93 )" 6};91.’ uagaa.} }é ﬁjy T PYREY 9 loﬂgfgé

g Lo & guiS 19301y Gladiloms o Sl sl T bl g yjlzail whlo (Jloit D81 dlgs 1 410 9 0 3a9 JolS (9 lwliss
) 23 BB T 9 T (Bl g 3911

L l@ﬁT Q‘}b} 893 9 Mgmf‘ Q‘}!.o ke g 00945 SL ﬁ}g s A 43‘}‘ )9&3.0 £ 69319 }Jl:T &5"“ olS.&glo}‘T uaﬁfb uﬂg‘}é‘
Tz SId (5 o5 yaenti ugd> 4 g3 po Ol ke

U998 Ly O3990 38 3k 8390 33190 dod Jlaxi g 33 gl @ W8l o) 59 Wi S gy 6w Mgt g Arwgi 4 Lo
lbéﬂfs&gﬁé‘)

il g ywegd S 30 sl A (Lols miw b 512 pisww widlo ) Jmo 30 (o leomw 9381 ) Laudtimnd (S1R piswiw 31 35 00 e 08 Lakw!
Ogw (o p uw yd (5 g5

cwdd (51 9 (80 S0 g, a9 et g (SS9 39T 9900,y IR 0310 Flgil g wolde Hd & Jad O b 5 1 ol Lasl i 40 1D doli 81 321 g Angd
& osls ol o447

O .).5.‘93 93.25‘936‘} Aﬁl&ug &5"“ YWY o U‘SJS }.b.a BT lg Q&g‘ 9590 uﬁb)lgd‘ &5"“ USS} e ‘;lf 4?93
Y glaw b Solga 1 (wild pf a0 9uS 1 1 slatiloms YU pxa Jdos Gl & S98 3 Olumeli o axi ooleT

e g ad WM A Cmed (SO (S gy W 1 (il (5B o5 g gt 0 418 (S1D yguS AdS 4O (Dl oy o @280 Sluawli & 4> g
FYTCARR! CIY BRY WP S E Y Y TR WR-RW- v



7Y 4;&9.07“&)0

S0 3 Sb 40 939 g (mro> Jolgs 8 )5 A5 50 b g dud Oluwl oo Slil>

Egw plo) 31 Do (Y ob (GO 9ma 30 (g0 sluw (31550 3L g (o b ol g B og 5 ol Cood!
FER) ES

Po8 syl 10 Gows Sldes b Hlojle g (W90 Slolio s (o Hlaiiud) Glaab! g slods! gdaw a8y G 31
(F19y 9 Flia! (ralug O3 g (S5l g1, Ol hs) Kol slavely 4> i oL

Q141 51 9 (ctnimomd 1S ¢yl yglino ¢ oylanasiin) 3131 31 (oo 09 95 b (ygmmnS / lo ylw S 1 Colos g ool (o
0l T (i 5 o 30 L pd wo pges JL 9590 (B9 1 Joli) SN plod

o T Cantod 33 1y BLo1 ity 5 ooloin ! O Eel Y gb Do &l 9 2815 5 B15 (olS DleMb laid )
(FEiat 3,0 b (Hb 2 Sy y gl pywiw bt widko) ousd




v Ol 5139 2 Slawlon co e S g Slvaged
S dnd Oluslb s Colv (o Olazio Joli w135 angd U

S dwd Gblo SU ko (homs g 1599 3 350 392 90 St g (w3 2 U

S dud S Lol T b S5 10 10 SU s o198 3190 i (o o (53 Lw du
A>3 o> slawiloms wo pow Jowo loils> U

Qo> £33 L 90 30 & Iuilom Gldos 3 HLd 3 50 O g (i3 0

1399 90 LW lows o w3 (5 3 ol (S jlro U
(G 9 @b (ml>) wol> H Wl (o198 p SN Lows o o U




9@1“ C‘) 0)5 @l&& XY 4
ol Sb,8 el Sl 40

. A —
3= 53 il Bl g ol i LT 5
TS

il s (il




