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Not In My Back Yard

Risk and Rationality

In Michigan, for example, local residents put nails and tacks 
on their highways to prevent the state from burying cattle 
contaminated by polybrominated biphenyls. 

In New Jersey, citizens took public officials hostage when 
they were excluded from decision-making regarding a 
hazardous waste facility in their neighborhood. 

in Illinois, townspeople halted the operation of a landfill by 
digging trenches across its access roads.

L. S. Bacow and J. R. Milkey, "Overcoming Local Opposition to Hazardous Waste Facilities," and D. Morell, 
"Siting and the Politics of Equity," in Resolving Locational Conflict, ed. R. W. Lake (New Bruswick, N.J.: 

Center for Urban Policy Research, Rutgers University, 1987), pp. 163, 123.

Citizen protests

the perceived failure of government and industry to 
protect the health and safety of the people. 

Acts of civil disobedience, in turn, have also helped to 
mobilize public awareness of a variety of environmental 
risks. 

For example, 75 percent of residents recently surveyed in 
Santa Clara County, California, charged that their water was 
"unsafe to drink" after they discovered chemical 
contamination in three local public wells.



Aversion to Risks: Public Paranoia or 
Technological Oppression?

Industry spokespersons 
public ignorance and mass paranoia 

many other environmental and consumer activists 
rejecting public environmental risks likewise imposed on 
them without their free, informed consent 

Industry sympathizers 
do not agree

"Rationality" in Risk Evaluation and 
Philosophy of Science

‘Rational' is a highly normative term. 
Controversies about the "rationality" of various evaluations 
of risk are no easier to settle than analogous debates in 
science. 

In the debate over the rationality of science 
philosophers and scientists 

there is no scientific method, that "anything goes," and that 
"no system of [scientific] rules and standards is ever safe.” 

theory evaluation can be rational even though there are no 
absolute rules for science, applicable in every situation.

Risk Evaluation Is Both Scientific and 
Democratic

risk evaluation is objective in the sense that different risks 
may be evaluated according to the same rule—for 
example, a rule stipulating that risks below a certain level 
of probability are insignificant.

Five Dilemmas of Risk Evaluation

risk dilemma in the meat-cutting industry 
The Occupational Safety and Health Administration (OSHA) 
reduced meat cutters' risks of accident by requiring 
construction of guard rails around the cutting machinery. 

Once they installed the protective equipment, however, 
officials realized that the unsanitary rails increased 
consumers' risks from infected meat

©A. Wildavsky, "No Risk Is the Highest Risk of All," American Scientist 67, no. 1 (1979)

©K. S. Shrader-frechette, Risk and Rationality Philosophical foundations for populist 
reforms, The regents of the University of California, 1991



Risk management generates pressing 
dilemmas

because of two characteristics of risk situations: 
competing opportunity costs and incompatible risk-
displacement options. 

Regarding opportunity costs, if one spends research 
dollars to help reduce the risk of heart disease, for 
example, then one has lost the opportunity to use those 
same funds to reduce cancer hazards, and vice versa. 

Incompatible risk-displacement options arise because risk 
can never be removed; it can only be transferred or 
displaced.

©K. S. Shrader-frechette, Risk and Rationality Philosophical foundations for populist 
reforms, The regents of the University of California, 1991

Dilemma 1: The fact-value dilemma

methods of risk evaluation must be either primarily factual 
and scientific (and accomplished by experts) 

predominantly ethical and political (and accomplished by 
democratic procedures) 

if they are truly factual and scientific, risk evaluations ought 
to be done only by experts, not by laypersons. But if they 
are accomplished only by experts, their conclusions 
probably will not be wholly acceptable to the public. 

citizens wish to make their own judgments about how 
safe is safe enough.

Dilemma 2: The Standardization Dilemma
many analysts argue that assessment procedures and risk-
evaluation theories ought to be standardized. 
Proponents of standardization have often made an equity 
argument. 
The obvious problem with this standardization 
proposal is that, if the same amount of money were spent 
to save lives, regardless of different risk situations, then 
assessors could violate (at least intuitive) standards of 
rationality. 
standardization forces one to assume; 

(1) sameness of expenditures guarantees sameness of protection; 
(2) sameness of protection guarantees equality of protection; 
(3) there are never any morally relevant grounds for discrimination. 
(4) standardization ignores the fact that different persons have 

Dilemma 3: The Contributors Dilemma
how to assess numerous small hazards 

It consists of the fact that citizens are subject to many small 
hazards, each of which is allegedly acceptable; yet together 
such exposures are clearly unacceptable. 

subthreshold exposures are harmless, as the data indicate 

additivity, or contribution, of these doses causes great harm 

subthreshold risks are unacceptable, then they face the 
undesirable consequence that government must regulate 
such risks, an extraordinarily difficult and expensive task. 

subthreshold risks are acceptable, then they must admit 
that, although it is immoral to murder fellow citizens, it is 
moral to allow them to be killed by carcinogens, little by 
little.



Dilemma 4: The De Minims Dilemma

based on the fact that society must declare some 
threshold, below which a hazard is judged to be negligible. 

Often this de minimis level for a given risk is set at what 
would cause less than a 10-6 increase in one's average 
annual probability of fatality. 

The reasoning behind setting such a level is that a zero-
risk society is impossible. 

some standard needs to be set, especially in order to 
determine pollution-control expenditures.

Dilemma 5: The Consent Dilemma

the recognition that imposition of certain risks is legitimate 
only after consent is obtained from the affected parties.

New-generation Incineration Technology
There are many city incineration plants, both large and 
small, being operated in compliance with the strict 
antipollution policies implemented in Japan. 
While many technologies have been developed, including 
technology to reduce dioxin emission, remove acidic gas 
and recycle incinerated ash, the conventional stoker 
furnace has seen significant improvement. 
The conventional stoker furnace’s highly efficient 
technology enables electric generation from recovered 
heat waste and make it an effective measure against 
greenhouse emissions. 
Together with the improvement of heat recovery after 
incineration, this system makes it possible to efficiently 
generate clean electricity compared to the conventional 
method.

Changeover to new-generation incinerators
Improved combustion quality 

Lowered combustion air ratio 2.0 > 1.4 or 1.3 
Resolved uneven burns with infusion of high temperature air 
Improved mixing of combustion gas and air 
Improved oxygen-enriched combustion and combustion quality, 
resulting in clean incinerated ash 

Improved quantification and control of garbage supply 
Cooling of stoker 

Water cooling and air cooling 

Improved durability of fire-resistant furnace wall material 
Tile cover for radiation heat transfer surface on boiler 

Recycling incinerate ash 
Sophisticating operation control system



Waste to Energy

A proven and reliable technology that recovers energy 
from the waste incineration. 

A hygienic method of treating waste and reduces its 
volume by about 90%. 

400 - 800kwh electricity can be recovered from 1 ton of 
waste. 

Copyright Hitachi Zosen Corp.

Waste to Energy
A proven and reliable  technology that recovers energy from the waste 
incineration.
A hygienic method of treating waste and reduces its volume by about 90%.
400-800kwh electricity can be recovered from 1 ton of waste.

Electric power 
and/or

Steam / hot water

Ash: 10% of original volume

Municipal Solid Waste

Final Disposal Site Ex.  1ton of Waste  
→ 

Power: 400- 800 kWh

WtE plant

What is WtE?

9

©Hitachi Zosen Corporation, 2013

Advantages of WtE

Reduce impact on environment 
Environment improvement 

Sanitary waste treatment 
Volume reduction 

Landfill life-extension 
Effective utilization of unused energy 

Waste heat utilization 
Renewable energy production 

Improvement of living standard 
Education of next generation 
Job creation

Waste to Energy Plant

Copyright Hitachi Zosen Corp.

Waste 
Reception

Combustion 
& Boiler

Flue Gas
Treatment

Energy 
Recovery

Municipal
Solid Waste Electricity

Waste to Energy Plant, example

11©Hitachi Zosen Corporation, 2013

Status of transition to high efficiency electricity 
generation

Power generation efficacy achievement of waste incineration facilities and estimated results
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【Estimated Results】

　Water cooling condenser

　4MPa x 400°C

　3MPa x 300°C

2000s

【Power generation 
efficiency achievement】

※The above shows the theoretical power generation efficiency calculation according to the age and facility scale of the waste incineration and power 
　generation in Japan. Estimation is based on feasible scenario on the premise that the incinerator is operating stably for a long period, and including 
　factors to raise power generation efficiency.



Combustion Process, Grate Mass Burn

Copyright Hitachi Zosen Corp.

Waste

Drying Grate

Combustion Grate

Burnout Grate

Combustion 
Gas

Ash

Feeder

Combustion Process, Grate Mass Burn

12©Hitachi Zosen Corporation, 2013

Environmental Control

Copyright Hitachi Zosen Corp.

Semi-Dry typeBag Filter

Dust HCl, HF, 
SOx, etc

NOx Dioxin Remarks

Bag Filter Dry type, Semi-dry type

Wet Type Scrubber Wet type

Non-Catalytic De-NOx Device SNCR

Catalytic De-NOx Device SCR

Equipment for Flue Gas Treatment

Environmental Control

13©Hitachi Zosen Corporation, 2013

Tokyo (Suginami), Japan

Copyright Hitachi Zosen Corp.
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Tokyo (Suginami) , Japan

l Reconstruction project, demolition of existing plant and build new WtE plant except for stack.

l Located in the heart of residence area in Tokyo
l Hitachi Zosen is EPC contractor for Turn-key basis excluding demolition, civil and building works.
l Generation of electrical power and heat supply to the Spa beside the plant.

l The latest plant in Tokyo 23 ward and 9th waste to energy plant in Tokyo 23 by Hitachi Zosen since 
1969

Client: Clean Authority of Tokyo 
Start-up: 2017 

Technology 
Furnace: Grate furnace (air-cooled) 
Energy recovery: 

3 pass-boiler(vertical) + economizer 
Flue gas treatment: 

Bag filter, Wet scrubber, Gas heater, SCR 

Technical Data 
Fuel: MSW 
Waste capacity: 600t/d (300t/dx2) 
Net calorific value: 14.3MJ/kg 
Thermal capacity: 49.7MW x 2 
Generator capacity: 24MW©Hitachi Zosen Corporation, 2013

Osaka (Maishima), Japan

Copyright Hitachi Zosen Corp.

Client: Osaka city, Japan
Start-up: April 2001

Technology
Furnace: Grate furnace (air-cooled)
Energy recovery: 

3 pass-boiler(vertical) + economizer
Flue gas treatment:

Gas cooler, Bag filter, Wet scrubber,
Gas re-heater, SCR

Technical Data
Fuel:  MSW
Waste capacity: 900t/d (450t/dx2)
Net calorific value: 13.4MJ/kg
Thermal capacity: 69.7MW x 2
Generator capacity: 32MW

Osaka (Maishima), Japan

l Site on artificially built island in the bay of Osaka

l Hitachi Zosen is EPC contractor for Turn-key basis excluding building works
l Already 8 Waste to Energy plants for Osaka city by Hitachi Zosen since 1965.
l Architecture and interior design by famous Austrian artist the late Mr. Friedensreich Hundertwasser.

17©Hitachi Zosen Corporation, 2013



Riverside (London), UK

Copyright Hitachi Zosen Corp.

l Largest WtE facility in the UK

l Hitachi Zosen Inova as full turnkey contractor including jetty and road works

l 80% of waste delivery via barges from Thames River

l Highly efficient plant at higher steam conditions

l Plant operation during first 4 years carried out by Hitachi Zosen Inova

Client: Riverside Resource Recovery 

Ltd.

Start-up: 2011

Technology
Furnace: Grate furnace (air-cooled)

Energy recovery: 4-pass boiler, 

turbine

Flue gas treatment: SNCR, semi-dry

Technical Data
Fuel: MSW

Waste Capacity: 2,289t/d (763t/d x 3)

Net calorific value: 9.0MJ/kg

Thermal capacity: 79.5MW x 3

Generator capacity:  72.4MW

Riverside (London), UK

18

©Hitachi Zosen Corporation, 2013

Issy-Ies-Moulineaux (Paris), France

Copyright Hitachi Zosen Corp.

l Waste treatment plant for 1.1 million inhabitants in 22 municipalities and 3 districts of Paris

l Located on the outskirts of Paris
l Large part of the plant embedded in the ground
l After loading waste, no waste truck has to drive more than 15km to reach the plant 

l Hitachi Zosen Inova supplier of process components for combustion, steam production and flue gas 
cleaning

Client: SYCTOM Paris

Start-up: 2007

Technology
Furnace: Grate furnace (water-cooled)
Energy recovery: 4-pass boiler, turbine
Flue gas treatment: Dry with bicarbonate

Technical Data
Fuel: MSW
Waste capacity:  1,464 t/d (732t/dx 2)
Net calorific value: 10.0MJ/kg
Thermal capacity: 85.1MW x 2
Generator capacity: 52MW

Issy-les-Moulineaux (Paris), France

19©Hitachi Zosen Corporation, 2013

Hanoi, Nam Son plant, Vietnam

20Copyright Hitachi Zosen Corp.

Hanoi, Nam Son plant, Vietnam

Client: New Energy and Industrial Technology 
Development Organization (NEDO)

Completion: 2017.4

Technology: 
Furnace: Rotary kiln + Grate
Energy recovery: Boiler,
Steam Turbine & Generator, 
Flue gas treatment: Dry + SCR

Technical Data:
Fuel:  Industrial Waste
Treatment Capacity: 75t/d
Generator Capacity: 1,930kw

The first ever industrial waste incinerator and power generator built in Vietnam.
This project was implemented under NEDO, MONRE, and HPC with the formal MOU on 
international cooperation to promote energy efficiency technologies.
Hitachi Zosen took care of Japanese portion. As for Vietnamese, URENCO conducted their scope.   
The plant is operated as a symbol of good relationship between Japan and Vietnam as well.
As a showcase, the plant will be disseminated to other ASEAN areas and other kinds of waste as
well.

©Hitachi Zosen Corporation, 2013

Hitz (Hitachi Zosen) WtE PPP project

Copyright Hitachi Zosen Corp.

DevelopersLenders

Local 
GovernmentPower Company Project Company

(SPV)

Equity

Debt

a. Waste Supply & Processing Agreement
-MSW Capacity contract
-Min. MSW supply
-Waste tipping fee
-Fee adjustment mechanism

c. Power Purchase Agreement(PPA)
-Electricity Tariff
-100% Guaranteed off-take

b. Concession Agreement
-20-25 year concession periods
-Land & Boundary conditions
-Construction& O&M details

Our Role for WtE PPP project

Hitz
Local

Company Hitz Local 
Constructor

O&M of WtE EPC of WtE

SPV    : Special Purpose Vehicle
EPC    : Engineering, Procurement & Construction
O&M : Operation and Maintenance

EPC ContractO&M Contract

22

a,b

Central
Government

Contract Guarantee( a, b, c)

c

©Hitachi Zosen Corporation, 2013



Recovery of Recyclable Materials from Solid Waste

Collection of source-separated recyclable materials by 
wither the generator or the collector, with and without 
subsequent processing. 

Commingled recyclables collection with processing at 
centralized materials recovery facilities. 

Mixed MSQ collection with processing for recovery of the 
recyclable materials from the waste stream at mixed-waste 
processing or front-end processing facilities.

Measures of Recycling Performance

Capture rate: the weight percent of an eligible material in 
the total solid waste stream actually separated out for 
recycling. 

Participation rate: the percent of households that regularly 
set out recyclables. 

Recycling rate: the quantity of recyclables collected per 
household per unit of time. 

Diversion rate: performance factor in gauging the success 
of a recycling program which represents the weight of 
total solid waste that is not landfilled.

Closed loop recycling and Cascade recycling

Closed loop recycling 

as an essential waste management for environmental 
protection which is a production system with recycling 
process. 

From disposing waste to recovery and reproduced by 
considering the recyclable waste as potential. 

Protects the quality loss for new product rather than the 
reduced functionality 

Also, this system contains various benefits that reduces the 
engagements of original materials and protect the 
environment.

Closed loop recycling and Cascade recycling

Cascading or Downcycling 

the recycling of waste where the recycled material is of 
lower quality and functionality than the original material 

Often, this is due to the accumulation of tramp elements in 
secondary metals, which may exclude the latter from high-
quality applications. 

Steel scrap from end-of-life vehicles is often contaminated 
with copper from wires and tin from coating. This 
contaminated scrap yields a secondary steel that does not 
meet the specifications for automotive steel and therefore, it 
is mostly applied in the construction sector.



PET bottle recycling technology

Under the 3R policy, Japan has been 
collecting PET bottles, food trays, and cans 
separately for reuse as recycle resources in 
the manufacturing of new products. 

PET bottles are collected in accordance with 
the Act on the Promotion of Sorted 
Collection and Recycling Containers and 
Packaging. 

The collected bottles are cleaned, and caps 
and labels taken off to improve their quality. 

The bottles are then compressed, bound 
and passed on to reproduction contractors.

PET bottles at collection Sorting PET bottles when delivered to recycling operators

Valued transparent PET resin is 
sorted and extracted for raw resin. 
Residual plastic is used for chemical 
recycling. Water discharged during 
processing is purified to prevent 
water pollution.

●Examples of material recycling (PET bottle)
Many products are made from flakes and pellets. 
They are used to make PET sheets, resin products or 
remade into PET bottles.Crush Pelletize

Collected PET bottles Flake Pellet

Recycled uniform Spun yarn Fiber

Separable bale Transparent bottles

Recycled products
(1) Textiles : Suits, shirts, carpets, etc.
(2) Bottles : Bottles for detergents, cosmetic containers, etc.
(3) Sheets : Paper packs and cases, partitions in boxes, etc.
(4) Other : Stationery, containers, etc.

Removal of foreign matters from PET bottles

Examples of products made from recycled PET resin

Source:The Council for PET Bottle Recycling

Source:The Council for PET Bottle Recycling

PET flake

Cotton work gloves and bags

Effluent treatment equipment

Receiving yard

Label/cap 
separation

Dehydrator

W
asher

Fine crusher

Coarse crusher

Bale opener

Chemical recycling, etc.

Label/cap 
debris

Separation of color and 
other material bottles

Color bottles 
and bottles 
made with 

other material

Biomass utilization technology

Active use of biomass 
Waste generated in cities and villages includes 
combustible waste with low moisture content, such as 
paper, plastic, and wood debris; and waste with high 
moisture content, such as food production waste, kitchen 
waste, manure, sewage sludge, biomass and other organic 
sludge. 
Waste with high moisture content will generate methane 
gas and hydrogen sulfide when buried without treatment, 
causing environmental pollution. 
Incineration of high moisture waste requires sub-material 
to assist with the incineration. Cooking oil waste with low 
moisture content may be effectively recycled as BDF.

High moisture content biomass use

An operator commissioned by pig farms collects hog 
manure, kitchen waste from homes and businesses, and 
sludge from an effluent treatment facility and treats it in 
an integrated manner at a methane fermentation facility.
(1) Treatment capacity: 80t/day (kitchen waste - 24t/day; 

swine excrement - 50t/day; farming settlement discharge 
sludge - 6t/day)

(2) Methane fermentation facility: wet-type mesophilic fermentation
(3) Power generator: gas engine 170kWx2units (generates 

7,070kWh/day)
(4) Liquid fertilizer facility: Annual production of 2,500tons
(5) Composting facility: Annual production of approx. 290tons
(6) Water treatment facility: Active sludge + sludge solubilization

Pig farm Pig farm

Pig farm Pig farm

Pig farm Pig farm

Pig farm Pig farm

Home

Sannomiya District 
Farm Drainage Facility

Businesses

Sewage 
treatment

Farm produce production
Cultivation validated

Sewage
●Liquid fertilizer: 

2,500t/yr.

Farmland (house)
Welfare facility

●Excess heat (hot water)
1,000Mcal/day

Electric power selling

●Excess power
1,380kwh/day

●Compost: 
300t/yr.

Pig manure
50t/day

Kitchen 
waste

24t/day

Farm drainage 
and sludge

6t/day

Methane 
fermentation facility

80 t/day

Methane 
fermentation facility

80 t/day

Self-contained 
power in the facility

5,620kwh/day

Self-contained 
heat in the facility

8,300Mcal/day

Daimei District 
Farm Drainage Facility

Source:Hita City's website

Production of fuel oil (BDF) from oil waste

An operator commissioned by pig farms collects hog 
manure, kitchen waste from homes and businesses, and 
sludge from an effluent treatment facility and treats it in 
an integrated manner at a methane fermentation facility.

Treatment capacity: 80t/day (kitchen waste - 24t/day; 
swine excrement - 50t/day; farming settlement discharge 

Methane fermentation facility: wet-type mesophilic fermentation
x2units (generates 

Composting facility: Annual production of approx. 290tons
Water treatment facility: Active sludge + sludge solubilization

Cooking oil waste recovery system is structured to 
manufacture BDF, which is used as fuel for city-operated 
buses and garbage collection trucks.
(1) Treatment capacity: Vegetable oil waste - approx. 5t/day
(2) Treatment method: Fatty acid methyl ester
(3) Biodiesel fuel production: 5,000liter/day

M

M

Biodiesel production process

Cooking oil 
waste

Biodiesel fuel

Cooking oil 
waste Glycerin waste

Crude 
methyl ester

Crude 
methyl ester

Cleaning 
water waste

Cleaned 
methyl ester

Receiving waste oil Reaction Separation

Hot water cleaning
 (washing)Water removalFuel storage / Shipping

Methanol / 
catalyst

Cleaning 
water

Pretreatment Stand still

Separation / 
Dehydration

Stand still / 
Separation

Separation

Cleaning 
water

Source:Kyoto City's website



Status of recycling food waste in Japan
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Food retailer

Total food industry

Food seller

Food manufacturer

※Method of estimation for 2008 and onward better reflect the actual status; therefore comparison 
　of the values before and after 2008 will not be accurate.

Food vs. Fuel

The dilemma regarding the risk of diverting farmland or 
crops for biofuels production to the detriment of the food 
supply. 

Food price inflation 

Corn is used to make ethanol and prices went up by a factor 
of three in less than 3 years. 

As corn is commonly used as feed for livestock, higher corn 
prices lead to higher prices in animal source foods. 

The 2007–2008 world food price crisis is blamed partly on 
the increased demand for biofuels.

 - - - -

Normal times Disasters
• Waste incineration
• Environmental education

• Civil Activity
• District electric power supply

• Continuous waste incineration
• Disaster waste treatment

• Shelter operation
• District electric power supply

Imabari City WMP joins people, local community, and the generations together by 
Safety & Security

�Offer Safe and Stable   
Waste Treatment

�Guard local area
and familiar to the public

�Provide environmental 
education, experience learning, 
and information

Designated 
Evacuation Shelter

©TAKUMA Co., ltd., 2020

 - - - - -

Evacuation 
shelter

Stockpile

�Up to 320 local residents can take shelter with no concern for a week.

Electric 
power supply

• Emergency generator
�including normal generator�

• Waste incinerating power generation

Lighting, Air conditioner, 
IH cooking equipment etc.  AVAILABLE

Water and 
Sewerage

• Well-water pumping equipment 
• Intensive water treatment

• Waste water storage tank

Lavatory, Washing room, Bath   AVAILABLE

• Take evacuee’s privacy
�Partition, Nursing room�

• Indivisual space for people requiring 
assistance during a disaster
�Barrier-free, Single room�

• Enough stock of foods and daily 
necessaries for one week

• Respond to various needs
�Sanitary goods�special-use food�

• The municipal authorities, SPC, local NPO operate the shelter together
•  Formulate the Business Continuity Plan (BCP)
• Conduct shelter establishment drill every year

�Establish a smooth operating system of shelter
Imabari

©TAKUMA Co., ltd., 2020



 - -

Civil activity Power purchase
peak cutting Event supporting Business vehicle

Gym Normal/Emergency 
Generator Local NPO

Electric 
vehicle

Shelter Facility power supply
Supporting shelter 

operation Mobile Power Supply

By adopting a new concept called Phase Free, 
utilizing disaster prevention efforts during normal times.

Normal times

Disasters

©TAKUMA Co., ltd., 2020

Disaster Debris Management

Situation of Municipal Waste

Nagoya City 
938 g/day/capita 

Annual: 784,412 ton (population 2,292,160) 

Aichi Prefecture 
911 g/day/capita 

Annual: 2,514,869 ton (population 7,559,580) 

All municipal governments in Japan 
920 g/day/capita 

Annual: 42,716,264 ton (population 127,438,270)

1995 Kobe Earthquake Disaster

©DRI
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Different Property of Disaster Waste

Earthquake 
Construction & Demolition 

Tsunami 
Damaged housing due to tsunami inundation 

Tsunami sediment 

Flooding 
household goods

Disaster Waste

Waste from evacuation sites 
food waste, pet bottle, plastic bag… 

Waste after clean-up 
white goods, furniture, tatami mat, bedclothes, carpet, tile 

Sediment 
mud,… 

C&D 
concrete, wooden, metals, bricks,…

The 2011 Tohoku Disaster

Date-Time; 11 March 2011 14:46 JST 

Magnitude; 9.0 (M8.8 USGS) 

Location; 38.322N 142.369E 

Depth; 24 km 

Distances; 130km East of Sendai, 376km NE of Tokyo
差出人: ens@usgs.gov (USGS ENS)
件名: 2011-03-11 05:46:23 UPDATED: (M 8.8) NEAR EAST COAST OF HONSHU, JAPAN 38.3 142.4 (26402)
日時: 2011年3月11日 15:27:49JST
宛先: hirayama@hse.gcoe.kyoto-u.ac.jp
返信先: <ens@usgs.gov>

8.8 M - NEAR EAST COAST OF HONSHU, JAPAN
Preliminary Earthquake Report
Magnitude 8.8 M

Date-Time 11 Mar 2011 05:46:23 UTC
11 Mar 2011 14:46:23 near epicenter
11 Mar 2011 14:46:23 standard time in your timezone

Location 38.322N 142.369E

Depth 24 km

Distances 130 km (81 miles) E (86 degrees) of Sendai, Honshu, Japan
179 km (111 miles) ENE (68 degrees) of Fukushima, Honshu, Japan
188 km (117 miles) SE (145 degrees) of Morioka, Honshu, Japan
376 km (234 miles) NE (37 degrees) of TOKYO, Japan

Location Uncertainty Horizontal: 13.5 km; Vertical

Parameters Nph = 351; Dmin = 416.3 km; Rmss = 1.46 seconds; Gp = 28°
M-type = M; Version = A

Event ID US c0001xgp ***This event has been revised.

For updates, maps, and technical information, see: 
Event Page 
or 
USGS Earthquake Hazards Program

National Earthquake Information Center
U.S. Geological Survey
http://neic.usgs.gov/

Disclaimer

This email was sent to hirayama@hse.gcoe.kyoto-u.ac.jp You requested mail for events between -90.0/90.0 latitude and 180.0/-180.0 longitude for
M5.5 at all times. To change your parameters or unsubscribe, go to: https://sslearthquake.usgs.gov/ens/

Estimation Results of Distribution of  
Seismic Intensity

Peak Acceleration Contour Map

135˚ 140˚ 145˚

35˚

40˚

45˚

Peak Acceleration Contour Map

135˚ 140˚ 145˚

35˚

40˚

45˚

2011/03/11−14:46 38.0N 142.9E 24km M9.0
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© Japan Meteorological Agency



The 2011 Tohoku Disaster 
Seismic Intensity
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© Japan Meteorological Agency© Central Disaster Prevention Council

The 2011 off the Pacific coast of Tohoku Earthquake: 
Fault Model

© Geospatial Information Authority of Japan

PGA in the 2011 Tohoku Disaster

© Japan Meteorological Agency

Maximum PGA
2933 cm/s/s

Aftershocks in the 2011 Tohoku Disaster

© Japan Meteorological Agency
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© Japan Meteorological Agency © Geospatial Information Authority of Japan

2011 Tohoku Disaster and 1995 Kobe Earthquake
The 2011 Tohoku Disaster 1995 Great Hanshin-Awaji 

Earthquake

Earthquake The 2011 off the Pacific 
Coast of Tohoku Earthquake Hyogo Nanbu Earthquake

Time and Date 11 March, 2011 14:46 17 January 1995 5:46

Magnitude Mw 9.0 Mj 7.3

Earthquake Type Inter-plate earthquake Intra-plate earthquake

Death 15,821（Missing 3,926） 6,434
Damaged Municipal 
Governments

8 prefectures under Disaster 
Aid Law Hyogo and Osaka

Economy Loss 16 ‒ 25 trillion JPY 
(210 ‒ 326 billion US$)

10 trillion JPY 
(130 billion US$)

Cause of Death Tsunami Death from crushing and/or 
suffocation by building collapse

Difference of Ground Motion  
between Kobe and Tohoku

© NHK Kobe

Tsunami attacked Kesennuma Port

© NHK



Tsunami Attacked Sendai Airport

© Japan Coast Guide

The 2011 Tohoku Disaster 
Photos

Seashore of Sendai City Collapsed Housing in Sendai City



Ishinomaki City（2011.3.31） Fuel Tank Damaged by Tsunami in Kesennuma 
City

Rikuzentakada City Hall Sandbar in Nehama Seashore Washed Out



Tsunami Attacked Area in Ohtsuchi Town Damaged Areas in Taro District, Miyako City

Collection Site of Disaster Debris in Sendai City Graduation Ceremony of  
Hashikami Junior High School 

© NHK



Recovery of Telecommunication System Temporary Pumping Facilities in Sendai City

Temporary Drainage System Emergency Response to Embankment



Recovery of Embankment Japan Society of Material Cycles and Waste 
Management (JSMCWM)

Task Team on Disaster Debris and Waste Management 
and Reconstruction 

Disclose observations and information reports

Strategy Manuals for Disaster Debris and Waste Separation 
and Disposal
Chemical Analyses of the Tsunami Sediment

Strategy Manuals for Disaster Debris and Waste 
Separation and Disposal (in Japanese)
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Before Implementation of Strategy



After the Implementation

Collecting Sites in Sendai City

Tsunami Debris Collecting Sites in Sendai City White Goods and TVs in Collection Site



Fire Extinguisher and Metals in Collection Site Tyres and House Hazardous Materials

Oil Heaters and Oil Collecting


