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Radia<on	
  level	
  map	
  in	
  Eastern	
  Japan	
  and	
  the	
  disposal	
  of	
  disaster	
  
waste	


Aomori	


Iwate	


Miyagi	


Gunma	


Fukushima	


Ibaraki	


Chiba	


Tokyo	


Tochigi	


Total	
  Amount:	
  	
  	
  	
  	
  	
  	
  	
  	
  3.95	
  million	
  ton	
  
Disposed	
  Amount:	
  1.03	
  million	
  ton	
  (26%)	


Total	
  Amount:	
  	
  	
  	
  	
  	
  	
  12.00	
  million	
  ton	
  
Disposed	
  Amount:	
  3.97	
  million	
  ton	
  (33%)	


* Based on 
airborne 

monitoring 
survey by 

MEXT	


Total	
  Amount:	
  	
  	
  	
  	
  	
  	
  	
  	
  2.07	
  million	
  ton	
  
Disposed	
  Amount:	
  0.37	
  million	
  ton	
  (18%)	


Progress in removing disaster waste in Soma City	


Air dose rate on the 
points of 1 m high from 
surface ground [µSv/h] 

(Oct. 13, 2011)	


(Oct. 31, 2012)	


Soma City	


Major detected  radioactive materials: Cs 134, Cs137	
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To	
  promptly	
  reduce	
  the	
  impacts	
  of	
  environmental	
  pollu6on	
  by	
  ins6tu6ng	
  measures	
  taken	
  by	
  interested	
  
par6es,	
  especially	
  ,the	
  na6onal	
  and	
  local	
  governments	
  and	
  the	
  relevant	
  licensee	
  of	
  NPP	
  (i.e.	
  Tokyo	
  
Electric	
  Power	
  Company)	


Purpose	


(1)	
The	
  na<onal	
  government:	
  
	
To	
  implement	
  any	
  necessary	
  measures	
  in	
  considera6on	
  of	
  its	
  social	
  responsibili6es	
  associated	
  with	
  
the	
  promo6onal	
  efforts	
  thus	
  far	
  channeled	
  into	
  its	
  nuclear	
  energy	
  policy.	
  

(2)	
Local	
  governments:	
  
	
To	
  carry	
  out	
  their	
  proper	
  role	
  through	
  coopera6on	
  with	
  the	
  measures	
  by	
  the	
  na6onal	
  government.	
  

(3)　The	
  relevant	
  licensee	
  of	
  NPP:	
  
	
To	
  implement	
  any	
  necessary	
  measures	
  in	
  confidence,	
  while	
  assis6ng	
  the	
  na6onal	
  and	
  local	
  
governments.	


Roles of Interested parties	


Outlines	
  of	
  the	
  Act	
  on	
  Special	
  Measures*	
  

	
The	
  Minister	
  of	
  the	
  Environment	
  develop	
  a	
  draW	
  of	
  the	
  basic	
  principles	
  and	
  seek	
  a	
  Cabinet	
  decision.	
  
	
The	
  Minister	
  of	
  the	
  Environment	
  set	
  standards	
  for	
  the	
  processing	
  of	
  contaminated	
  waste	
  and	
  soil	
  
	
The	
  na6onal	
  government	
  establish	
  a	
  system	
  of	
  unified	
  monitoring	
  and	
  measurement	
  

Basic principles formulation and others	


Promulgated:	
  at	
  the	
  end	
  of	
  August	
  2011,	
  	
  Fully	
  came	
  into	
  force:	
  	
  January	
  1,	
  2012	
  

*The	
  Act	
  on	
  Special	
  Measures	
  concerning	
  the	
  Handling	
  of	
  Environmental	
  Pollu6on	
  by	
  
Radioac6ve	
  Materials	
  Discharged	
  by	
  the	
  Nuclear	
  Power	
  Sta6on	
  Accident	
  Associated	
  
with	
  the	
  Tohoku	
  District	
  –	
  Off	
  the	
  Pacific	
  Ocean	
  Earthquake	
  that	
  Occurred	
  on	
  March	
  

11,2011	
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(1)	
  Waste	
  within	
  the	
  countermeasure	
  area	
 (2)	
  Designated	
  waste	

Contaminated	
  waste	
  in	
  the	
  countermeasure	
  

area	
  designated	
  by	
  the	
  Minister	
  of	
  the	
  
Environment	
  	
  

A management plan for waste within the 
countermeasure area is formulated by the 

Minister of the Environment	


Implementation by the national government 
pursuant to the treatment plan for waste	


Survey	
  on	
  sewerage	
  
sludge,	
  incinerated	
  ash,	
  

etc	
  (obligatory)	


Designa6on	
  as	
  “designated	
  waste”	
  	
  
by	
  the	
  Minister	
  of	
  the	
  Environment	
  

*	
  Contaminated	
  Waste	
  above	
  certain	
  level	


Implementa6on	
  by	
  the	
  na6onal	
  
government	


Survey	
  on	
  waste	
  other	
  
than	
  that	
  specified	
  in	
  

the	
  leW	
  box	
  	
  
(voluntary	
  basis)	


Specified waste	


Measures to be taken in accordance with the Waste Management Act 

Low-level contaminated waste other than specified waste 	


Prohibition on unauthorized actions (ex. Unauthorized dumping)	


Report	
  to	
  the	
  Minister	
  
of	
  the	
  Environment	


Applica6on	


Outlines	
  of	
  the	
  Act	
  on	
  Special	
  Measures	
  concerning	
  	
  
the	
  Handling	
  of	
  Radioac<ve	
  Pollu<on	

~Management	
  of	
  Contaminated	
  Waste~	
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Basic	
  Approach	
  of	
  Waste	
  Disposal	
  Contaminated	
  by	
  Radioac6ve	
  
Materials	


“Near	
  –term	
  policy	
  to	
  ensure	
  the	
  safety	
  for	
  trea6ng	
  and	
  disposing	
  
contaminated	
  waste	
  around	
  the	
  site	
  of	
  Fukushima	
  Dai-­‐ichi	
  Nuclear	
  
Power	
  Sta6on	
  of	
  Tokyo	
  Electric	
  Power	
  Company”	
  by	
  Nuclear	
  
Safety	
  Commission	
  (June	
  3,	
  2011)	
  
	
  
 Radia6on	
  expose	
  of	
  the	
  residents	
  living	
  in	
  the	
  vicinity	
  of	
  the	
  
facili6es	
  during	
  the	
  treatment	
  of	
  contaminated	
  materials	
  :	
  
under	
  1mSv/y	
  

 Radia6on	
  expose	
  of	
  the	
  residents	
  living	
  in	
  the	
  vicinity	
  of	
  the	
  
facili6es	
  aWer	
  termina6on	
  of	
  ins6tu6onal	
  control:	
  under	
  10μSv/
y	


 Management	
  of	
  disaster	
  waste	
  contaminated	
  by	
  radioac6ve	
  
materials	
  was	
  designed	
  to	
  correspond	
  with	
  this	
  near-­‐term	
  policy.	




incinera6on,	
  	
  
mel6ng	
  

incinera6on	
  ash,	
  
melted	
  slag	
  	
  

disposal	
  

• Resident	
  nearby	
  facili6es	
  
• Workers	
  on	
  landfill	
  

Land	
  use	
  

Landfill	
  scenario	
  

Park’s	
  visitor	
  

Resident	
  using	
  water	
  
	
  	
  from	
  well	
  

	
  
directly	
  

Disaster	
  Waste	
  

Safety	
  of	
  cross-­‐jurisdic6onal	
  waste	
  treatment	
  (June	
  19,	
  2011)	
  

Incinera6on	
  
scenario	
  

Shredding	
  and	
  
Separa6ng	
  scenario	
  

Recycle	
  scenario	
  

Incinera6on	
  
facility	
  

Outline	
  of	
  exposure	
  scenario	
  considered	
  waste	
  management	
  	
  

Groundwater	
  
pathway	
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Storage	
  scenario	
  

Transfer	
  
scenario	
  



Scenario	

T a r g e t 	
   f o r	
  
Evalua6on	


Radioac6vity	
  concentra6on	
  resul6ng	
  
in	
  an	
  exposure	
  dose	
  of	
  1mSv/y	


Storage	
 Waste	
  loading	
  and	
  unloading	
  work	
 Workers	
  (1000h/y)	
 12,000	
  Bq/kg	


Those	
  living	
  around	
  storage	
  sites	
 Public	
   (Outside	
   in	
  
20%	
  resident	
  6me)	


100,000	
  Bq/kg	
  	
  
*A	
  certain	
  distance	
  from	
  a	
  storage	
  

Transfer	
 Waste	
  transfer	
  work	
 Workers	
  (1000h/y)	
 10,000	
  Bq/kg	

Those	
  living	
  around	
  transfer	
  routes	
Public	
  (450	
  h/y)	
 160,000	
  Bq/kg	


Incinera6on	
   Incinerator	
  repair	
  work	
 Workers	
  (900h/y)	
  	
 30,000	
  Bq/kg	

Those	
   living	
   around	
   incinera6on	
  
facili6es	


Public	
   (Outside	
   in	
  
205	
  resident	
  6me)	


5,500,000	
  Bq/kg	


Landfill	
  	
 Incinera6on	
  ash	
  landfill	
  opera6ons	
 Workers	
  (1000h/y)	
 10,000	
  Bq/kg	

Dewatered	
   sludge,	
   etc.	
   landfill	
  
opera6ons	


Workers	
  (1000h/y)	
 8,000	
  Bq/kg	


Those	
   living	
   nearby	
   the	
   final	
  
disposal	
  site	


Public	
   (Outside	
   in	
  
20%	
  resident	
  6me)	


100,000	
  Bq/kg	
  	
  
*A	
  certain	
  distance	
  from	
  a	
  landfill	
  

Use	
  of	
  the	
  landfill	
  site	
  as	
  a	
  park	
 Public	
  (200h/y)	
 170,000	
  Bq/kg	
  	
  
*exposure	
  dose	
  of	
  10	
  μSv/y	


Inges6on	
   of	
   crops	
   grown	
   with	
  
underground	
  water	


Public	
 46,000	
  Bq/kg	
  
*exposure	
  dose	
  of	
  10	
  μSv/y	


Result	
  of	
  safety	
  evalua<on	
  derived	
  from	
  Scenario	
  

Opera6onal	
  period	


Post-­‐closure	
  period	
 9	
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Landfill	
  Disposal	
  of	
  Incinerated	
  Ash	
  According	
  to	
  the	
  Act	
  on	
  Special	
  
Measures	
  Concerning	
  Management	
  of	
  Radioac6ve	
  Contamina6on	


	
  	


8,000	
  Bq/kg	
  or	
  under	


8,000～100,000	
  
Bq/kg	
  	
 Exceeding	
  100,000	
  Bq/kg	
  	


Other	
  
(Criteria	
  of	
  
Waste	
  
Management	
  
Act)	


Specified	
  Domes6c	
  
Waste	
  &　Specified	
  
Industrial	
  Waste※2	


Structure	
  of	
  
landfill	
  site	


Controlled	
  type	
  landfill	
  site※1(Landfill	
  site	
  equipped	
  
seepage	
  control	
  work	
  and	
  drainage	
  treatment)	
  

Isolated	
  type	
  landfill	
  site	
  
(Landfill	
  site	
  equipped	
  outer	
  
intercept)	


Preven<ve	
  
measures	
  
against	
  
leaching	
  of	
  
radioac<ve	
  
material	


None	


-­‐*Installing	
  the	
  soil	
  	
  	
  
	
  layer	

*-­‐Preven6on	
  of	
  	
  
	
  rainwater	
  	
  
	
  penetra6on	
  into	
  fly	
  	
  	
  
	
  ash	


*-­‐Cement	
  	
  	
  
	
  solidifica6on	

-­‐*Installing	
  the	
  	
  
	
  soil	
  layer	

*-­‐Establishing	
  the	
  
impermeable	
  soil	
  
layer	


None	
  (No	
  Leaching	
  of	
  Radioac6ve	
  
Material	
  due	
  to	
  Water	
  Blocking)	
  	


Monitoring	
  of	
  
radioac<ve	
  
material	


None	

*Discharged	
  water	

*Groundwater	
  
*Air	
  dose	
  rate	
  in	
  the	
  vicinity	


*(Non-­‐existence	
  of	
  　	
  
　discharged	
  water)	

*Groundwater	

*Air	
  dose	
  rate	
  in	
  the	
  vicinity	


*1	
  Isolated	
  type	
  of	
  landfill	
  site	
  is	
  possible	
  to	
  be	
  used.	

*2	
  Incinerated	
  ash,	
  sewerage	
  sludge,	
  etc,	
  generated	
  from	
  areas	
  with	
  possible	
  contamina6on	
  with	
  accident-­‐origin	
  
radioac6ve	
  materials	
  near	
  8,000	
  Bq/kg	
  .	
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Incinera6on	
  ash	
  (t)	
   Wasted	
  
sludge	
  (t)	
  
(Domes6c	
  
water)	


Wasted	
  
sludge	
  (t)	
  
(Industrial	
  
water)	


Sewage	
  
sludge	
  
(t)	
  

Agriculture	
  
and	
  forestry	
  
Waste	
  (t)	
  

Other	
  	
  
(t)	
   Total	
  (t)	
  Municipality	
  

solid	
  waste	
 
Industrial	
  
waste	
 

Iwate	
   181	
   0	
   0	
   0	
   0	
   0	
   176	
   358	
  

Miyagi	
   0	
   0.2	
   1011	
   0	
   0	
   2238	
   0	
   3250	
  

Yamagata	
   0	
   0	
   0	
   0	
   0	
   0	
   2.7	
   2.7	
  

Fukushima	
   57,676	
   1,474	
   1,639	
   168	
   8,589	
   30	
   307	
   69,883	
  

Gunma	
   0	
   0	
   451	
   127	
   171	
   0	
   0	
   749	
  

Tochigi	
   1,034	
   0	
   585	
   0	
   2,200	
   3,535	
   0	
   7,354	
  

Ibaraki	
   1,763	
   0	
   0	
   0	
   926	
   0	
   0	
   2,689	
  

Chiba	
   1,592	
   0.6	
   0	
   0	
   0	
   0	
   0	
   1,592	
  

Tokyo	
   981	
   1	
   0	
   0	
   0	
   0	
   0	
   982	
  

Niigata	
   0	
   0	
   1,018	
   0	
   0	
   0	
   0	
   1,018	
  

Shizuoka	
   0	
   0	
   0	
   0	
   0	
   0	
   8.6	
   8.6	
  

Total	
   63,227	
   1,476	
   4,704	
   295	
   11,886	
   5,803	
   328	
   87,884	
  

Current	
  status	
  of	
  Designated	
  waste	
  
	
  [as	
  of	
  November	
  2nd,	
  2012]	
  

12	
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Policy	
  of	
  disposal	
  of	
  designated	
  waste	
  (March	
  30,	
  2012),	
  	
  
and	
  Image	
  of	
  Landfill	
  Disposal	
  of	
  Designated	
  Waste	


 
 
 
  

  

  

  

  

  

  

  

  

  

  

  

  

  

内部仕切設備  

屋根の設置（膜材）  

埋立物（放射性セシウム）の

飛散防止と雨水の浸入防止の
ために屋根を設置する。  

クレーンの設置  

埋立作業用にクレーンを
設置する。  

 

腐食防止剤＋遮水シート  

漏洩防止とコンクリートの

保護のために設置する。  

外周壁の設置  

管理点検廊の確保の

ために周囲と底部に

外周壁を設置する。  管理点検廊の設置  

埋立地のコンクリート構

造物の点検及び補修のた

めに埋立地の周囲及び底
部に管理点検廊を設ける。  

観測井の設置  

地下水のモニタリングの

ために埋立地の周囲に観

測井を設ける。  

埋立地はコンクリート構造で設置  

埋立地は外周仕切設備と内部仕切

設備で構成したコンクリート構造
物とし、外部と遮断する。また、コ

ンクリート構造物は35cm以上の十

分な厚さとし、耐久性及び水密性を
確保する。  

外周仕切設備  

埋立地  埋立地  

管理点検廊  

管理点検廊  管理点検廊  

橋型（門型）クレーン  

▽GL  

観測井  

▽GL  

腐食防止剤  

コンクリートの保護の  

ために設置する。  

Roof	
  

Observa6on	
  well	
   Space	
  for	
  maintenance	
   Concrete	
  construc6on	
  	
  
Concrete	
  wall	
  

Service	
  tunnel	


Corrosion	
  
preven6on	
  

	


Crane	
  for	
  work	
  
	
  
	
  

Landfill	
  site	
 Landfill	
  site	


Inner	
  intercept	
  
equipment	


Outer	
  intercept	
  
equipment	


Corrosion	
  
preven6on	
  and	
  
sealing	
  work	
  	


•  Na6onal	
  Government	
  keeps	
  effort	
  to	
  manage	
  designated	
  waste,	
  which	
  should	
  be	
  disposed	
  
of	
  in	
  each	
  prefecture.	
  If	
  possible,	
  the	
  exis6ng	
  landfill	
  site	
  would	
  be	
  u6lized	
  for	
  those	
  waste.	
  

•  Na6onal	
  Government	
  determines	
  sites	
  from	
  a	
  few	
  candidate	
  sites	
  when	
  a	
  landfill	
  site	
  is	
  
newly	
  constructed.	
  

•  Na6onal	
  Government	
  	
  lessens	
  a	
  burden	
  of	
  	
  storage	
  of	
  agricultural	
  by-­‐products	
  by	
  	
  
intermediate	
  treatment	
  such	
  as	
  incinera6on,	
  drying,	
  and	
  mel6ng.	
  	


In	
  service	
  period	
  
(Filling	
  in	
  land)	


13	
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Image	
  of	
  Landfill	
  Disposal	
  of	
  Designated	
  Waste	


  

  

  

  

  

  

  

  

  

▽GL  

埋立地   埋立地  

覆土（ベントナイト混合土）

ト埋立地  

覆土（土壌等）  

土壌等の充填  

放射性セシウムを吸着させ

るために土壌等を充填する。  

 

コンクリート製の覆い  

埋立物の飛散防止と雨水の

浸入防止のために設置する。  

覆土  

雨水の浸入防止のための覆

土。（ベントナイト混合土、
土壌等）  

管理点検廊  管理点検廊  

管理点検廊  管理点検廊  

観測井  

▽GL  

Landfill	
  site	


Concrete	
  cover	
Filling	
  soil	

Cover	
  soil	


Cover	
  soil	

Cover	
  soil	
  with	
  	
  bentonite	


Service	
  tunnel	
  
	


Observa6on	
  well	
  

  

  

  

  

  

  

  

▽GL  

  

ベントナイト混合土の充填  

コンクリートの寿命により強

度、止水性が低下した状態と

なった場合にあっても、外部
の水との接触を避けるために

ベントナイト混合土を充填す

る。  
覆土（ベントナイト混合土）  

覆土（土壌等）  

ベントナイト混合土充填  

▽GL  

観測井  

ベントナイト混合土充填  

ベントナイト  

混合土の充填  

  

埋立地   埋立地  

Landfill	
  site	


Cover	
  soil	

Cover	
  soil	
  with	
  	
  bentonite	


Observa6on	
  well	
  

Filling	
  soil	
  with	
  
bentonite	
  
	
  

The	
  period	
  aWer	
  landfill	
  with	
  monitoring	
  and	
  maintenance	
  	
  

The	
  period	
  aWer	
  landfill	
  with	
  monitoring	
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Naraha-­‐Town,	
  Tomioka-­‐Town,	
  
Okuma-­‐Town,	
  Futaba-­‐Town,	
  	
  
Namie-­‐Town,	
  Katsurao-­‐Village,	
  	
  
Iidate-­‐Village,	
  Tamura-­‐City,	
  

Minamisouma-­‐City,	
  Kawamata-­‐Town,	
  
Kawauchi-­‐Village	
  

Area 1: <20mSv/yr  
Evacuation orders are ready to 
be lifted 
 
Area 2: 20 – 50 mSv/yr 
Areas in which residents are 
not permitted to live 
 
Area3: >50 mSv/yr 
Residents will face difficulties 
in returning for a long time 
 
No-entry zone:  
 Nuclear Emergency Response Headquarters (July 31, 2012) 

Minamisouma 

Namie 

Futaba 

Okuma 

Tomioka 

Naraha 

Countermeasure	
  Area	
  

16	
  



Amount	
  of	
  waste	
  in	
  Countermeasure	
  Area	
  (June,	
  2012)	
  

Es<mate	
  amount	
  of	
  
disaster	
  waste	
  [t]	


Ac<vity	
  concentra<on	
  
of	
  Cs	
  [Bq/kg]	


Es<mated	
  Area	
  
of	
  temporary	
  
storage	
  sites	
  
[m2]	


Sum	
 Upper:	
  combus6ble	
  waste	
  	
  
Lower:	
  Incombus6ble	
  waste	


Minamisoma	
  
City	


183,000	
 74,000	
  
109,000	


2,800	
  
200	


111,000	


Namie	
  Town	
 178,000	
 46,000	
  
132,000	
  

1,300	
  
200	


103,000	


Futaba	
  Town	
 12,000	
 5,000	
  
7,000	


9,700	
  
900	
  

11,000	


Okuma	
  Town	
 29,000	
 17,000	
  
12,000	


58,700	
  
11,600	


18,000	


Tomioka	
  Town	
 47,000	
 17,000	
  
30,000	


11,500	
  
1,100	


27,000	


Naraha	
  Town	
 25,000	
 10,000	
  
15,000	


3,500	
  
1,000	


21,000	


Sum	
 474,000	
 169,000	
  
305,000	


-­‐	
 291,000	
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Disposal	
  of	
  waste	
  in	
  the	
  Countermeasure	
  Area	
  

• Waste	
  disposal	
  plan	
  in	
  the	
  countermeasure	
  area	
  was	
  released	
  in	
  
June	
  11,	
  2012.	
  

• Temporary	
  storage	
  sites	
  are	
  being	
  selected	
  now	
  with	
  the	
  
coopera6on	
  of	
  municipali6es.	
  

• It	
  is	
  effec6ve	
  to	
  set	
  two	
  temporary	
  incinera6on	
  plants	
  in	
  the	
  area.	
  
However,	
  if	
  each	
  municipality	
  can	
  prepare	
  sites	
  for	
  temporary	
  
incinera6on	
  plants	
  and	
  waste	
  can	
  be	
  treated	
  smoothly,	
  Na6onal	
  
Government	
  thinks	
  of	
  the	
  sesng	
  of	
  temporary	
  incinera6on	
  plants	
  in	
  
each	
  municipality.	
  

•  	
  An	
  exis6ng	
  private	
  controlled	
  type	
  landfill	
  site	
  will	
  be	
  used	
  for	
  
disposal	
  of	
  waste	
  in	
  the	
  countermeasure	
  area	
  and	
  designated	
  waste	
  
in	
  Fukushima,	
  whose	
  ac6vity	
  concentra6on	
  is	
  100,000	
  Bq/kg	
  or	
  
under	
  than	
  100,000	
  Bq/kg	
  .	


18	
  



Contents	

1.	
  Current	
  Situa6ons	
  

2.	
  Countermeasures	
  
1)  Act	
  on	
  Special	
  Measures	
  concerning	
  the	
  Handling	
  of	
  

Radioac9ve	
  Pollu9on	
  
2)  Designated	
  waste	
  
3)  Waste	
  in	
  the	
  Countermeasure	
  Area	
  
4)  Recycle	
  of	
  waste	
  
5)  Interim	
  Storage	
  Facility	


 	
  	
  	
  	
  	
  
3.	
  Conclusions	
  and	
  Challenges	
  

19	




Idea	
  of	
  recycle	
  of	
  disaster	
  waste	
  with	
  control	
  in	
  Fukushima	
  
Prefecture	
  (December	
  27,	
  2011)	
  	
  

• According	
  to	
  “Near	
  –term	
  policy	
  to	
  ensure	
  the	
  safety	
  for	
  trea6ng	
  
and	
  disposing	
  contaminated	
  waste	
  around	
  the	
  site	
  of	
  Fukushima	
  
Dai-­‐ichi	
  Nuclear	
  Power	
  Sta6on	
  of	
  Tokyo	
  Electric	
  Power	
  Company”	
  by	
  
Nuclear	
  Safety	
  Commission	
  (June	
  3,	
  2011),	
  it	
  is	
  necessary	
  to	
  check	
  
that	
  the	
  ac6vity	
  concentra6on	
  is	
  controlled	
  as	
  lower	
  than	
  10	
  μSv/y	
  
before	
  the	
  recycled	
  materials	
  are	
  put	
  on	
  the	
  market.	
  

• Incombus6ble	
  disaster	
  waste	
  such	
  as	
  concrete	
  debris	
  can	
  be	
  used	
  as	
  
materials	
  for	
  recovery	
  such	
  as	
  base	
  course	
  material	
  along	
  with	
  the	
  
policy.	
  

• Exposure	
  scenarios	
  of	
  recycle	
  are	
  set.	
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Idea	
  of	
  recycle	
  of	
  disaster	
  waste	
  with	
  control	
  in	
  Fukushima	
  
Prefecture	
  (December	
  27,	
  2011)	
  	
  

• The	
  most	
  cri6cal	
  scenario	
  is	
  living	
  
nearby	
  	
  road.	
  

• When	
  30	
  cm	
  thick	
  shield	
  materials	
  exist,	
  
under	
  than	
  about	
  3,000	
  Bq/kg	
  disaster	
  
waste	
  can	
  be	
  used.	
  

• When	
  thicker	
  shield	
  materials	
  exist,	
  
higher	
  ac6vity	
  concentra6on	
  of	
  disaster	
  
waste	
  can	
  be	
  used.	
  

• AWer	
  the	
  construc6on,	
  it	
  is	
  necessary	
  to	
  
keep	
  the	
  thickness	
  of	
  shield	
  materials.	
  

• Projects	
  to	
  adapt	
  to	
  this	
  idea	
  are	
  
fundamentally	
  	
  limited	
  to	
  public	
  
projects.	
  	
  

• An	
  administrator	
  should	
  records	
  of	
  
sites,	
  amount	
  ,	
  ac6vity	
  concentra6on	
  of	
  
disaster	
  waste	
  recycled.	
  

Lower	
  base	
  
course	
  material	
  	


Upper	
  base	
  
course	
  material	
  	


Impermeable	
  	
  
asphalt	


Road	
  bed	


Road	


Disaster	
  
waste	


2	
  m	


0.2	
  m	


0.3	
  m	


0.1	
  m	
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•  Decontamina6on	
  of	
  the	
  radia<on-­‐contaminated	
  environment	
  caused	
  by	
  the	
  
accident	
  of	
  Fukushima	
  1st	
  Nuclear	
  Power	
  Sta<on	
  

•  Removed	
  soil	
  and	
  other	
  wastes	
  decontaminated	
  are	
  temporary	
  stored	
  on	
  site,	
  
converged	
  to	
  Interim	
  Storage	
  Facility	
  (ISF),	
  then	
  transferred	
  to	
  final	
  disposal	
  site	
  
outside	
  Fukushima.	
  

•  Interim	
  Storage	
  Facility	
  (ISF):	
  To	
  ensure	
  safety	
  and	
  provide	
  intensive	
  control	
  of	
  
the	
  radia<on	
  materials	
  (soil	
  and	
  waste)	
  <ll	
  the	
  final	
  disposal	
  site	
  is	
  available	
  

Final	
  disposal	
  facility	
ISF	


Temporal	
  Storage	
  Site	


Decontamina<on	


Approx.	
  3years	


Within	
  30yrs.	
1F	
  *	
  
2F	
  

All	
  decontaminated	
  	
  soil	
  in	
  
Fukushima	
  will	
  converge	
  to	
  ISF	


ISF	
  poten<al	
  
sites	
  

Special decontamination areas	


Intensive cont. survey areas	


*	
  1F=Fukushima	
  Dai-­‐ich	
  (1st)	
  Nuclear	
  Power	
  Sta6on	


 Soil	
  and	
  waste	
  generated	
  in	
  Fukushima	
  Pref.	
  
only	
  

 Maximum	
  effort	
  to	
  start	
  opera6on	
  within	
  
approx.	
  3years	
  (=beginning	
  of	
  2015)	
  

 Final	
  disposal	
  facility	
  placed	
  outside	
  Fukushima	
  
within	
  30years.	


ISF	


Decontamina6on	
  Plan	
  Overview	
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•  Decontaminated	
  	
  soil	
  and	
  wastes	
  amount	
  to	
  over	
  30million_m3	
  in	
  maximum.	
  
Require	
  ISF	
  to	
  be	
  approx.	
  28million_m3	
  capacity	
  in	
  maximum.	
  	
  	


Specified	
  waste	


8,000Bq/kg+	
 Decontaminated	
  soil	
  and	
  wastes	


below	
  8,000Bq/
kg	


over	
  	
  	
  	
  	
  	
  	
  	
  8,000Bq/kg	


Combus6bles	
 Ash	
  etc.	

Incin-­‐
erate�

combus6bles	
Incin-­‐
erate�

below	
  100,000Bq/kg	
 Over	
  	
  	
  	
  	
  	
  	
  100,000Bq/kg	

Temporary	
  
storage	


Usual	
  process	
  as	
  in	
  
non-­‐mgmt.	
  areas �

Controlled	
  repository/
disposal	
  sites	


Interim	
  Storage	
  
Facility	
  	
  	
  	
  (ISF)	


Final	
  disposal	


Designated	
  
waste	


Waste	
  in	
  mgmt.	
  areas	


Es<mated	
  Volume:	
  approx.	
  500,000	
  ton/yr.	
  	
  	
  	
  	
  approx.	
  60,000	
  ton/yr.	
  approx.	
  15	
  –	
  31million_m3	
  
	
  	


Monitor	
  by	
  na<onal	
  government	


Decontaminated	
  Soil	
  and	
  waste:	
  Flow	
  chart	
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Radiation 
monitoring 

Example of facilities for radioactive 
waste which can generate leachate 

Example of facilities for radioactive waste 
which does not generate leachate 

Monitoring radioactive materials 
in groundwater 

Reinforced concrete barrier	


Roof to prevent rainwater from flowing in (while 
storing  soil and waste)	


Lid (to cover the storage)	


Radiation monitoring 

Planting vegetation 	
 Covering soil	


Seepage prevent structure 

drainage ditch	


Water collection system 
(monitoring radioactive materials)	


Rainwater collection and 
drainage ditch	


Soil and waste will be packed in appropriate 
containers (such as flexible container bags) 

  Several	
  types	
  of	
  Storage	
  Facili6es	
  may	
  be	
  installed	
  according	
  to	
  the	
  characteris6cs	
  of	
  stored	
  
soil	
  and	
  waste.	
  
 Level	
  of	
  contamina6on	
  
 Leachate	
  traits	
  under	
  various	
  environmental	
  scenario.	
  

ISF:	
  Storage	
  Facility	
  Image	
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•  Total storage volume ranges 15-28 million_m3 according to the 
decontamination scope and methods	


•  Should contribute to municipal economy during construction 
and monitoring phases.	


Before	
  Storage	
   Aeer	
  Storage	
  
Public	
  Info.	
  
Centre	
  

Emplace	
  &	
  
segrega6on	
  	
  

Volume	
  
reduc6on	
  

R&D	
  
Centre1	
  

Admin.	
  
Office	
  Storage	
  

Facility	
  

R&D	
  
Centre2	
  

Buffer	
  
green	
  
zone	
  

Storage	
  
Facility	
  

※	
  The	
  image	
  is	
  conceptual.	
  	
  Actual	
  facili6es	
  and	
  their	
  layouts	
  will	
  be	
  	
  	
  
	
  	
  	
  	
  	
  	
  modified	
  to	
  the	
  sites	
  selected.　	


ISF:	
  Bird-­‐view	
  Image	
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  Waste	
  Emplacement	
  and	
  Segrega6on	
  Facility	
  

  Confirma6on	
  of	
  waste	
  characteris6cs	
  (weights,	
  surface	
  dose	
  rate	
  etc.)	
  

  Segregate	
  waste	
  into	
  combus6bles	
  or	
  non-­‐combus6bles,	
  radioac6ve	
  or	
  not.	
  

  Storage	
  Facility	
  

  Store	
  soil	
  and	
  waste,	
  prevent	
  radia6on	
  from	
  leaking	
  and	
  water	
  contamina6on	
  	
  

  Waste	
  Volume	
  Reduc6on	
  Facility	
  

  Incinera6on	
  plant	
  with	
  associated	
  facili6es	
  

  Other	
  volume	
  reduc6on	
  facili6es	
  

  Monitoring	
  Centre	
  

  Con6nuous	
  monitoring	
  of	
  storage	
  sites	
  (stored	
  soil	
  and	
  waste)	
  and	
  surrounding	
  
environment	
  (e.g.	
  air,	
  ground	
  water).	
  

  Research	
  and	
  Development	
  Centre	
  

  R	
  and	
  D	
  for	
  volume	
  reduc6on	
  technology	
  for	
  stored	
  soil	
  and	
  waste,	
  and	
  	
  for	
  
high	
  concentra6on	
  isola6on	
  technology,	
  etc.	
  

  Public	
  Informa6on	
  Centre	
  

ISF:	
  Facility	
  Components	
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NARAHA Site �

OKUMA Site �

FUTABA Site �

  Divide	
  into	
  3	
  areas	
  corresponding	
  to	
  ISF	
  loca6ons	
  (FUTABA,	
  OKUMA	
  and	
  NARAHA).	
  	
  

  Challenge:	
  Mgmt.	
  of	
  	
  huge	
  volume	
  transporta6on,	
  avoiding	
  local	
  conges6on.	
  

Transporta6on	
  Plan	
  	


28	
  



OKUMA	
FUTABA	
 NARAHA	


Fukushima	
  1	
   Fukushima	
  2	
  
N	
  

R.6	


Hwy	

Exis<ng	
  Repository	


  12	
  poten6al	
  sites	
  (for	
  	
  preliminary	
  survey)	
  around	
  the	
  Fukushima	
  1st	
  and	
  2nd	
  nuclear	
  power	
  
plants	
  

  Vicinity	
  to	
  the	
  highly	
  contaminated	
  (=high	
  volume)	
  area	
  
  Sufficient	
  area	
  for	
  storage	
  and	
  related	
  facili6es	
  
  Transporta6on	
  condi6ons	
  (mi6ga6on	
  of	
  conges6on	
  etc.)	
  
  Avoid	
  of	
  ac6ve	
  fault	
  and	
  soW	
  ground	
  
  Minimiza6on	
  of	
  surface	
  water	
  diversion	
  

12	
  poten<al	
  sites	
  for	
  preliminary	
  survey	
  

TOMIOKA	


0	
 3km	


Poten6al	
  Construc6on	
  Sites	
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Oct.	
  2011	
  	
  The	
  Ministry	
  of	
  the	
  Environment	
  announced	
  the	
  basic	
  plan	
  of	
  ISF;	
  
	
  	
  	
  	
  	
  	
  explain	
  to	
  the	
  heads	
  of	
  relevant	
  municipali6es.	
  

	
  

Dec.2011	
  	
  The	
  Minister	
  requested	
  8towns	
  in	
  Futaba	
  county	
  and	
  Fukushima	
  
	
  	
  	
  	
  	
  	
  Pref.	
  to	
  examine	
  poten6al	
  loca6on	
  in	
  Futaba	
  county.	
  

	
  

Mar.2012	
  	
  The	
  Minister	
  explained	
  8	
  towns	
  and	
  Fukushima	
  Pref.	
  that	
  facili6es	
  
be	
   	
  	
  	
  	
  dispersed	
  in	
  three	
  towns(Futaba,	
  Okuma	
  and	
  Naraha)	
  	
  

	
  

Aug.2012	
  The	
  Minister	
  requested	
  8	
  towns	
  and	
  Fukushima	
  Pref.	
  that	
  feasibility	
  
	
  	
  	
  	
  surveys	
  be	
  implemented	
  in	
  Futaba	
  County	
  

	
  

Major	
  Events	
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Overall	
  Schedule	
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•  Waste	
  management	
  began	
  last	
  year	
  in	
  parallel	
  with	
  development	
  
of	
  framework.	
  

•  Technical	
  challenges	
  
rela9vely	
  highly	
  contaminated	
  waste	
  disposal	
  including	
  	
  	
  
incinera9on	
  	
  

•  Si6ng	
  challenges	
  
	
  	
  	
  	
  	
  temporary,	
  interim	
  storage	
  and	
  landfill	
  site	
  etc.	
  
•  Communica6on	
  challenges	
  

trust	
  building,	
  knowledge	
  base	
  for	
  people,	
  especially	
  
neighborhood	
  of	
  facili9es	
  etc.	
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