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Types and generation of waste 
Waste management and public cleansing law

廃掃法（廃棄物の処理 および清掃に関する法律)

Wastes
Industrial waste: results as business activities

Municipal waste (household, office paper)：

http://www.env.go.jp/en/lar/wastelaw

Wastes: refuse, bulky refuse, ashes, sludge, excreta, waste oil, waste 
acid and alkali,carcasses and other filthy and unnecessary matter, 
which are in solid or liquid state (excluding radioactive waste and 
waste polluted by radioactivity*, soils generated in construction).

incombustible （5 stable wastes）

（一般廃棄物）

（産業廃棄物）

*Agency for Natural Resources and Energy
Ministry of Economy, Trade and Industry

http://www.enecho.meti.go.jp/
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Disposal of Radioactive Waste

Type of radioactive waste:

•Waste from commercial nuclear power generation:

•Waste from military purposes (vessels, weapons) 

•Waste from research, industrial and medical uses

+
Wastes contaminated by radionuclide 

from the accident of the nuclear power plant
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Waste from commercial nuclear power generation
• Spent nuclear fuels =>reprocessing

nuclear fuel
=>     (Uranium oxide, uranium & plutonium oxide (MOX)

high level radioactive waste (liquid & solid)

• Operation and maintenance of NPP
=> low level radioactive waste

(work clothes, gloves, and water and paper used to clean 
the power station floors) 

solidified with glass 
(vitrified：ガラス化) 

temporarily stored in canister  in 30-50 years for cooling

final disposal in geologic formation
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Fraction of Radionuclides in Nuclear Fuels

Natural uranium Uranium fuel
(before power gen.)

(example)

Spent Uranium fuel
(after power gen.)

(example)
MOX fuel
(example)

U235
Approx. 0.7%

U238

U235
Approx. 3-5%

Enrichment

Non fissile 
uranium

U235
1%

Plutonium
1%

Fission 
product

3%
Non fissile 

uranium

Plutonium
4-9%

Non fissile 
uranium

(濃縮）

4
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Changes and reprocessing of fuel 
used for nuclear power plants

http://www.jnfl.co.jp/english/outline/002.html

Nuclear power plant

Recycle fuel 
stock center 

Reprocessing plant

Conversion plant

Uranium enrichment plant 

Reconversion plant
MOX fuel fabrication plant

Fabrication plant

Uranium fuel

Spent
fuel

Spent
fuel

Uranium 
recycle

Recycling (recovered
Uranium/plutonium)

MOX fuel

UF6

UO2

UO2(depleted UR)

UF6

Natural Uranium

High level 
radioactive waste

(六フッ化ウラン）

(二酸化ウラン：劣化ウラン）

(濃縮）

(再転換）

(転換）

Low level 
radioactive waste

(再処理工場）
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Reprocessing flow
http://www.jnfl.co.jp/english/outline/002.html (NA)

Fission 
products

U 
&
Pu

Vitrified
and stored 

safely 

Sealed into 
container

and stored 
safely 

http://www.jnfl.co.jp/business-cycle/3_saisyori/saisyori_03/saisyori_04/saisyori_04_03.html
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Radioactive waste for geological disposal
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low-level radioactive waste 
containing long-lived nuclides 

TRU(trans uranium) -waste 
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Image of final disposal in geologic formation

http://www.jnfl.co.jp/english/outline/004.html

http://www.numo.or.jp/denshi/top-a.html

8
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Multi-barrier of HLRAW

Vitrified
waste

Over back
(metal container)

Buffer
(compacted clay)

Artificial barrier

natural barrier
(Rock)

http://www.numo.or.jp/denshi/top-a.html
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TRU waste 
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Cover soil layer (4m or more)

Bentonite/sand 
mixture 

Bedrock Inspection 
tunnel Drainage and 

Inspection equipment

Disposal of Low Level Radioactive Waste
http://www.jnfl.co.jp/english/disposal.html

10

27/7/2018

Decay of HLRAW 

http://www.iae.or.jp/energyinfo/energydata/data3044.html

Radioactivity in 1ton nuclear fuel
(GBq)
1010
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1

0.01
1 100 10,000 1,000,000

nuclear fuel Vitrified waste
(about 500kg)

Uranium 1ton

Level of Uranium ore
Geological disposal

Storage 
of 

vitrified 
waste 
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Extraction of nuclear fuel

Reprocessing and vitrification

Half decay
U235:700My
U238:4.5By

other radionuclides 

years
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Staged management of low level radioactive waste

ra
di
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ity
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l

(Disposal center)(plant)

1st stage
30year

2nd stage
30year after
completion 
of 1st stage

3rd stage
300year after
completion 
of 1st stage

No management

Start of 
disposing drum
in facility

Completion 
of 
disposing

End 
of 
operation

Dose 
Less than
0.001mS/year

Containment 
by facility

Prevention of 
transport by F&S  

Prevention of 
transport by S  

monitoring Restriction of
excavation 

http://www.iae.or.jp/energyinfo/energydata/data3043.html

Short half decay
Ex) Cobalt 60 

(5.24y)

12
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Wastes of radioisotopes for 
research, industrial and medical uses

Medical RI waste

Japan Radioisotope 
Association

Non-medical RI waste

Atomic energy
Research Insititute

Current treatment
Storage in drum

http://www.jrias.or.jp/jrias/handlers/getfile.cfm/4,331,107,132,html

Collected RI waste in terms 200L drum 

Total
Solid 

flammable
less-flammable*
inflammable
dry animal

Liquid
Filter
Incompressible solid

Total
Solid 

flammable
less-flammable*
inflammable
dry animal

Liquid
organic 
inorganic

Filter
Incompressible solid

Treated RI waste in terms 200L drum 

type year

type year
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http://www.jrias.or.jp/jrias/index.cfm/4,533,97,32,html

Current treatment of RI Waste:
Storage of the waste in drum not final disposal
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Process of Final Disposal
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http://www.numo.or.jp/en/jigyou/new_eng_tab03.html
Nuclear Waste Management Organization of Japan

http://www.numo.or.jp/en/jigyou/new_eng_tab04.html
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from municipality by municipality (people) by vote

Geophysical inv.

Deep tunneling

①②③

http://www.numo.or.jp/en/publications/pdf/GDALC_20121114.pdf

Time table of HLRAW Repository
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NUMO Report Evaluating Site Suitability for a HLW Repository (2004) 
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Plan of HLRAW in the world

http://www.iae.or.jp/energyinfo/energydata/data3044.html

rock 
type depth

waste 
type plancurrent conditions

JPN

US

17

Finland

Sweden

Decided, Onkalo

Decided Forsmark

cancelled

=> New site (mud rock)

Terminated  

France

Germany

crystalline bedrock
(500m deep) 
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Geologic Repository for High-
Level Radioactive Waste

Environmental Impact Statement for a Geologic Repository for the Disposal of Spent Nuclear 
Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada
U.S. Department of Energy
Office of Civilian Radioactive Waste Management
February 2002

http://adamswebsearch2.nrc.gov/idmws/ViewDocByAccession.asp?AccessionNumber=ML032690321

Final Supplemental Environmental Impact Statement for a Geologic Repository for the Disposal 
of Spent Nuclear Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada

http://adamswebsearch2.nrc.gov/idmws/ViewDocByAccession.asp?AccessionNumber=ML081750191

DOE's License Application for a High-Level Waste Geologic Repository at Yucca Mountain(2008.6)

High-Level Radioactive Waste at Yucca Mountain, Nevada, US 
http://www.ocrwm.doe.gov/repository/index.shtml

Construction & receiving HLRW
Cancelled on March 4, 2010 by President Obama

18

27/7/2018

Locations of Spent Nuclear Fuel and High-Level Radioactive Waste Destined for Geologic Disposa

70,000ton

Nuclear waste is currently located in more than 120 locations in 39 states

19 27/7/2018

Map Showing the Location of Yucca Mountain and Major 
Physiographic Provinces of the Southwest

20
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Layout and Boundaries of the Potential Repository

Ground water level
21
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Proposed Monitored Geologic Repository Facilities at Yucca Mountain 

22
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Schematic Illustration of the Emplacement Drift with 
Cutaway Views of Different Waste Packages 
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DESCRIPTION OF THE SITE CHARACTERIZATION 
PROGRAM AND THE YUCCA MOUNTAIN SITE

•Key issues in the scientific and engineering for site 
characterization Investigations 

•Integrated site model; under huge number of scenarios for TSPA
•Unsaturated zone flow and transport; 
•Near-field environment; 
•Biosphere; 
•Waste package degradation 
•Waste form degradation 
•Engineered barrier system degradation, flow and transport
•Saturated zone flow and transport
•Disruptive events (volcanic/seismic hazards). 

24
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Site characterization tests and analyses 
•Surface-based mapping, sampling, and testing of geologic and 
hydrologic features and properties

•Surface-based and borehole geophysical testing at both regional and 
site-specific scales 

•Geologic, hydrologic, and geochemical sampling and testing in the 
Exploratory Studies Facility and the ECRB Cross-Drift        
(Enhanced Characterization of the Repository Block) 

•Studies of hydrologic processes and investigations of coupled 
thermal-hydrologic-geochemical-mechanical processes in the 
Exploratory Studies Facility and the ECRB Cross-Drift 

•Characterization of geologic and hydrologic long-term borehole 
monitoring properties from borehole studies and of hydrologic 
properties 

25
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Site characterization tests and analyses (contn.)

•Surface-based, borehole, and Exploratory Studies Facility studies of 
hydrologic and geologic properties of faults and fractures, as well 
as their distribution 

•Hydrologic testing in the Calico Hills hydrogeologic unit at the 
Busted Butte test facility 

•Regional geologic studies and trenching for seismic and volcanic 
hazard studies 

•Meteorological monitoring and modeling 

•Surface environmental studies, including biological and ecological 
investigations 

26
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•Geotechnical investigations, including in situ and laboratory
testing of soil properties 

•Seismic monitoring and seismic hazard studies to address the 
potential for, and characteristics of, earthquakes that could affect 
the potential repository 

•Laboratory geochemical tests and analyses of the transport 
characteristics of water and rocks under ambient and potential 
repository conditions 

•Laboratory chemical tests and analyses of the dissolution 
properties of waste materials under ambient and potential 
repository conditions 

•Laboratory physical tests of the mechanical properties and 
behavior of rocks under potential repository conditions 

Site characterization tests and analyses (contn.)

27
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•Laboratory testing of materials planned for use in the repository
under potential repository conditions 

•Development of conceptual and numerical models, and 
verification and validation of hydrologic, transport, and coupled 
process models

•Performance assessment modeling of repository behavior

•Analogue studies of hydrologic and geologic processes

Site characterization tests and analyses (contn.)

Interdisciplinary

High Level Radioactive Waste Disposal

28
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Total System Performance Analysis
(TSPA)

Various scenarios
_Types of waste:
Radionuclides (fission products, actinides) : 
radionuclide longevity, solubility, and transport affinity 
(half decay period, sorbing property, mobility in groundwater)
Considered event:
Natural conditions:

Normal, destructive (Volcanic activity, seismic activity) 
manmade conditions: invasion

.

.

.
29

Similar Reports for HLRW 
Repository

27/7/2018 30

http://www.numo.or.jp/en/reports/

•Development of Repository Concepts for Volunteer Siting Environment
construction and after closure

•Evaluating Site Suitability for a HLW Repository (Scientific 
Background and Practical Application of NUMO's Siting Factors)

Radioactively contaminated wastes
by the accidents of Fukushima No.1 NPP

• Surface soils
• Sewage sludge 

(very high concentration at Fukushima)    
• Concretes
• Woods
• Agricultural products (??)

27/7/2018 31

Water treatment
Waste water treatment

dewater

Dried cake

Total of 134Cs and 137Cs)
Stored in strictly 
controlled facility
with barrier in the
prefecture

Temporarily stored in
controlled landfill

Disposable in
controlled landfill, but
no residential area
after closure

Recyclable below clearance level > 100Bq for Concrete

Guideline of radioactively contaminated sludge and waste from water treatment

27/7/2018 32



Contamination of level of sewage sludge in Tokyo

濃
度
（

Bq
/k

g)
東京都下水道局http://www.gesui.metro.tokyo.jp/oshi/infn0517.htm
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8000

汚泥に関する取り扱い基準（原子力災害対策本部）

http://www.gesui.metro.tokyo.jp/kanko/ka
nkou/2010tokyo/05.htm#top

http://www.mhlw.go.jp/stf/houdou/2r9852000001fs28.html
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Contamination level of ash of sewage sludge in Tokyo
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ヨウ素131 セシウム134 セシウム137
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5.10-12
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Final diposal

Recyclable
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Temporarily
storageDairy combustion:3000ton
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Decontamination of Radioactive Materials
Caused by Fukushima Daiichi NPP 

27/7/2018 35

Target air dose rate
Dose rate from land

Assumption 
8hrs outdoor 
16hrs indoor

Shelter effect

Long term target of air dose rate for the decontamination 

27/7/2018 36

Standards Temporary in Emergent cond.
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Radiation in daily life

Natural Artificial

Average in Japan
1.48

Roadmap of decontamination, MOE

27/7/2018
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Removal of RAM

Temporary storage at the contamination site 

Temporary but 
controlled storage 
facility 

Three years 

More secured 
Intermediate
storage facility 

Less than 30ys 

Final disposal
Facility, out of 
Fukushima 

Controlled landfill

Controlled or Strictly controlled landfill depending on the level

?? No concrete plan ??
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Safety
Distance

Liner

Sand bags

DrainageDrainage pipes

GW monitoring

Contaminated soils
in flexible bags

Storage on the ground surface (high GWL)

Enough thickness of cover soil

Liner sheet

Water collection tank

Temporal storage Prevention air spreading and leakage  

27/7/2018 40

Safety
Distance

Enough thickness of cover soil
Liner

Manhole

DrainageDrainage pipes

GW monitoring

Contaminated soils
in flexible bags

Underground Storage  (lower GWL)

Liner sheetWater collection tank
radiation monitoring

Containment efficiency 

concrete Cover soil

Cut-off  of radiation by barrier material 



Intermediate storage 
中間貯蔵

41

環境省パンフレット：除染土壌などの中間貯蔵施設について

27/7/2018

http://josen.env.go.jp/material/index.html#handbook

RD
contaminated

soils and others

4227/7/2018

soils combustible
materials

volume reduction
by combustion

separation

Low-, Mid-, High-level

Different facility

16,000K～22,000Km3

http://josen.env.go.jp/material/index.html#handbook

<8K
Bq/kg

8K~100K
Bq/kg

>100K
Bq/kg

Ashes of
contaminant

Waste
>100K
Bq/kg

Expected contaminants (22,000K)

Geology and groundwater at
disposal site

4327/7/2018

Daineji layer (Mud rock)

Artesian GWL

44

Plan of Mid-storage facilities

(Mud rock）
GWL

Why geology & GW?? ＝＞ GW contamination, expansion of contaminant

27/7/2018

Fukushima-Daiichi



Storage facility

27/7/2018
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Soils（type I) Less than 8000Bq/kg

Soils（Type ⅡA）8000～100,000Bq/kg

Contaminant wastes
over 100,000Bq/kg

Other problems by Fukushima 
Daiichi

• Generation of contaminated water and its 
storage and de-radiation

• Ground and Sea water contamination  

27/7/2018 46

Possible measures
for 

Secure storage 
Reduction of contaminated water

27/7/2018

All Radionuclides Considered in the TSPA model, Showing 
Decay-Chain Relationships (with Half-Lives in Years) 

http://www.ocrwm.doe.gov/documents/ser_b/index.htm 47

Intensity of radio activity
• 1グラムあたりの放射能の強さ 半減期

• 天然の放射性核種 ウラン238 1万2000ベクレル 45億6000万年

• カリウム40 26万ベクレル 12億5000万年

• ラジウム226 370憶ベクレル 1600年
• 人工の放射性核種 セシウム137 3兆2000万ベクレル 30年
• ヨウ素131 4600兆ベクレル 8日
• キセノン133 6900兆ベクレル 5.3日
• クリプトン88 290京ベクレル 2.8時間

27/7/2018

Intensity
(MBq/g)

Half decay

Natural 
nuclides

238U 0.012 4.56B yrs
40K 0.26 1.25B yrs

226Ra 3.7x104 16M yrs

Nuclides
after

fission 

239Pu 1.4 x 103 24K yrs
137Cs 3.2 x 106 30 yrs

131I 4.6 x 109 8 days
Xenon 133Xe 6.9 x 109 5.3 days
Krypton 88Kr 2.9 x 1012 2.8 hrs

48



Disaster Wastes

49

Impact of Debris and Sediments 
caused by Devastating Natural Disaster 
- Preparation for Sustainable Solid 
Waste Management, Lessons Learnt-

27/7/2018

Natural disasters in Japan after WW II

Kobe Eq

Isewan Typ

G. East J. Eq

Death and missing
(1984 ‐2013)

(K)

Number of Eq M>6.0
(2003 ‐2013)

Damage
(1984 ‐2013)

White paper on Disaster Management (2012), Cabinet Office, Gov JP

World
1,758

World
1,913

(k persons)

World
24,030
(100M$)

Japan
326 (18.5%)

Japan
29 (1.5%) Japan

4,209 (17.5%)

2016 Kumamoto Eq

2014 Hiroshima flood
2015 Tohoku&Kanto flood

50

2017 North Kyusu flood

27/7/2018

宮城県岩沼市

After Tsunami

Miyagi, Iwanma

Tsunami

5127/7/2018

岩手県釜石市大渡町商店街

重機を使ったがれきの撤去作業
釜石市

Iwate
Ishinomaki

5227/7/2018



屋根の高さまでつみあがったがれきの中を捜索する大阪府警の救助隊：陸前高田市

Iwate
Rikuzentakada

5327/7/2018

Obstacles in rescue
& 

Hindering recovery and restoration
Physically and Mentally 

What can be seen in the photos?

Huge Debris, Disaster wastes
Argent and early stage

Environmental problems
Pollution / Modification of city planning 

Concerns in long term
UWP

54
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Disaster wastes: Tohoku Eq. vs Kobe Eq.

55

2011 Tohoku E. 1995 Kobe Eq.
Waste volume Debris: 20,2Mton

T. Deposits: 11Mt
Debris: 20 Mt
(including 5.5 Infra S.)

Wide area 
disposal

Plan（2.5Mt)
=> 0.62Mt

About 20% (4Mt)

Disposal: 1year
2years
3years

7%
60%、97%
78 – 100%

50%
100%

Cost 50,000- 60,000 22,000 yen/ton

Main debris Houses and buildings
(t collapse 104,900)

Houses and buildings
( t collapse 126,400)

Cause of wastes Tsunami Strong ground motion
Other Mixing waste hard to segregate 、

Tsunami deposits
Rather uniform

Concern about radio 
contamination

1,700 B yen
yen/ton

400 B yen
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Primary storage yard
Kawauchicho, Ishinomaki, Miyagi 

2012.112013.32013.8

http://kouikishori.env.go.jp/
5627/7/2018



Secondary waste storage and processing 
yard, Inshinomaki, Miyagi

Pamphlet of Kajima JV 5727/7/2018

Typical debris processing 
Pamphlet of Kajima JV

5827/7/2018

Plans and results for treatment of debris in coastal 
municipalities of Iwate and Miyagi prefectures

Ministry of Env. http://kouikishori.env.go.jp/ 5927/7/2018

Disaster wastes disposed before and after the quake 

60

2010

2012

2011

Before the quake

After Unit：1000ton106

530：I: 1,555
2,568：M: 8,499

395：F: 1,692

R:83.5%, FD521

12,1194,357

R:78.5%, FD460

Annual report of MW
2010, 2011, 2012
Ministry of Environment, 

Miyagi AMS:820

Others

Concrete debris

Concrete
debris

TDWoods

TD

Soils

MxW

27/7/2018



Disaster wastes disposed three years after the quake 

61

2013

Unit：1000ton

I: 3,783
M: 8,866
F: 1,335

Sub_T13,984
14,121

2013 Annual report of MW, Ministry of Environment, 

Others

Concrete debris

Intermediate 
processing 
for recyclingWoods

Tsunami
Deposits

MxW

Final disposalType of wastes Wastes processing

Direct 
recycling

Direct incineration

27/7/2018

Super typhoon Haiyan（Yolanda)
2013.11.3~11 (Peak 11/8)

62

Category ５：Super typhoon
Minimum pressure：895hPa
Wind speed：（1 mins） 315km/h (87.5m/s)

（10 mins） 230km/h (64m/s)
（Instant） 378km/s (105m/s)

Height of storm surge：５- ６ｍ
Debris：1,100,000 ton(estimated from, truck number）
Disposal of debris：initiated by UNDP
Objective: 

emergency （clearance of road）
=>temporary storage=>dumping site=> long term？

27/7/2018

Leyte Island
Philippines

63

Leyte Is.

Tacloban

Moment after the typhoon
Nov. 11, 2013

6427/7/2018



3 months after the typhoon
Feb. 15, 2014

65
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Tacloban and final disposal site 

66

St. Nino

Tacloban

10km

27/7/2018

Final dumping place ：Sto Nino

67

２０１４．２．１５
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5 months after the typhoon
April , 2014

6827/7/2018



Sto Nino,  2014.6.11

69

Well managed 
and disposed in 
about a half year 

27/7/2018

St Nino dumping site

Image: Sep 12, 2006

100m

~300m

~2
00

m

70
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Surrounding environment 

71

Concerns

Long terms effect

No data??

27/7/2018

Change of Surrounding after the disaster

Feb 15, 2014

Jan 19, 2015

Relocation housing complex 

On‐going
landfilling

Feb 15, 2014

June 11, 2014

April , 2014

After
3

months

5
Months

7
Months

14
months

7227/7/2018



73

Goggle Earth image two year after the disaster  

27/7/2018

Relocation housing complex 

St Nino dumping site

Change of city plan

Dumping place

Original plan: 
Sanitary  landfill    +   Eco Town 

After disaster:
Open dumping     + housing complex  

for relocation

74

ムサ アハマド

From Tacloban City

dumping  site

27/7/2018

Concerns: Effects of Dump site??
• Housing very close to DS at down stream side 
• Rapid dumping without any measures for environmental 

protection.
• Type of disaster wastes different from ordinary ones?

Chemical composition of leachate?
• Effects of leachate to surface water and ground water?  

But 
• Almost no data and info.
• Effect of leachates may appear long time.  
As Main research activity
• Monitoring of water environment, leachate, swamp, 

creek, ground water (well (existing, new) 
7527/7/2018

Site investigation and well installation

76

MW5

MW1

MW4

Leachate

MW3

MW2

Existing wells

MW: wells installed by the projects

27/7/2018



Geological conditions

MW2

MW1

MW4

EL:51m

MW5

EL:35m

EL:23m

clay
clay

slit

slit

77
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Monitoring Wells and sampling points

Image: Sep 12, 2006
Existing wells

New monitoring wells

Creek

Swamps

Swamp

200m

#1

#2

#3

#4

#5
#6

#7

#9,10

78
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Results of preliminary 
water quality investigation

‐ Dump site 

As Cl‐ NO3‐N Total P Ca K Na
#1 Housing 

well <0.001 48.6 0.01 <0.01 21.1 33 28.9

#2 Batching 
well <0.001 4.1 0.27 1.26 35.4 2.23 40.7

#3 Housing 
well <0.001 6.6 0.33 1.36 31.5 1.46 31.6

#4 Swamp <0.001 9.5 0.62 1.28 6.8 3.33 11.4
#5 Habitat 

well <0.001 5.3 0.03 0.42 32.1 <0.02 25.1

#6 Creek <0.001 9 0.73 1.16 14.7 2.84 12.7

As Cl‐ NO3‐ N PO4‐P Ca K Na
#9 

Leachate  0.009 45 3 2.3 347 118

#10 
Leachate  0.005 25 4.4 1.1 434 142

#7 
Swamp <0.001 175 2.7 0.41* 42 10 70

‐ Housing site

(mg/L)
Other HMs (Cd, Cr, Pb, Hg)
are all below DL.  

(*: total P)
No clear evidence of 
contamination by 

Leachate.

Dilution for surface water
Slow migration in 
subsurface (GW)

Need long term 
monitoring.

Need monitoring of the 
leachate properties
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Comparisons with other LFs
Sai Noi LF Nontaburi Prov. Thailand

: St Nino
: Payatas
: Sai Noi

Accepting 700ton/ day
House hold waste
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Google Earth

Comparisons with other LFs
Payatas CDF, Quezon,  Philippines

Accepting 1,100ton/ day
House hold garbage
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Comparisons

• St Nino:  Disaster wastes
400 trucks/day => ~1,600 ton/day

• Sai noi: Municipal Solid wastes (garbage)
700 ton/day

• Payatas: Municipal Solid wastes (garbage)        
1,100ton/day 
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Comparisons of leachate quality with other LFs
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Conclusions

Depending on 
- Scale, type of disasters
- Country (developing level, economy, social, etc.)

Impacts
- last rather long and not visible => proper evaluation 

We must be aware of the limitation of the power of human 
being against to the power of nature.

Prevention  Reduction 
Preparedness=>need info on all related issues

??

Disposal strategy and management of Disaster W 
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