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. 1 Born in K hima Pref re, Japan
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Building damage in the Noto Peninsula earthquake
disaster (survey conducted JuIy)‘
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Building damage and temporary storage site
(survey in mid-November)
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Temporary storage site for disaster waste
(survey in mid-November)




[Storyline of this lecture]

1. Essentials of disaster waste management

Recent natural disasters and the generation of disaster waste

—

)
2) Disaster waste management flow and basic direction
3) Properties and treatment of disaster waste
4) Organizational Implementation system for disaster waste

management

2. Preparedness for the future
~Towards a sustainable society with resilience

8 cases related to strengthening disaster waste management



Natural Disaster and Japanese History ,
Great East Japan Earthquake (in 2011)

Great Hanshin-Awaji Earthquake (in 1995)

B = Showa Tonankai Earthquake (in 1944)
& Showa Nankai Earthquake (in 1946)
. " Great Kanto Earthquake (in 1923)

| Meiji Sanriku Tsunami(in 1896)

i< Nobi Earthquake (in 1891)
" Ansei Tokai Earthquake (in 1854)

Ansei Nankai Earthquake (in1854)

Ansei Edo Earthquake (in 1855) What about Japan in

Ansei Iga-Ueno Earthquake(in 1854) the 21st century?

Genroku Earthquake (in 1703) Post-war rECONS'CI'I:IC'CiON
Hoei Earthquake (in 1707) and rapid economic growth

Mt.Fuji Hoei Eruption (in 1707) Defeat in World War 11 (in 1945)
Jogan Earthquake (in 869)

Transition to a
sustainable society

Towards a modern nation

Mt.Fuji Jogan Eruption (in 864) Meiji Restoration (in 1868)



1) Recent natural disasters and the generation of disaster waste

Major natural disasters in recent years
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2011.8
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Noto peninsula earthquake

Noto earthquake (May) Rainy season
fronts and typhoons 2 and 13 (June-Sep.)
Fukushima earthquake, 2022

Heavy rainfall caused by the August 2021
front

Torrential rain in July 2020
Typhoon No. 19

Typhoon No. 15

Torrential rain in northern Kyushu |
Hokkaido Iburi Eastern Earthquake B
Torrential rain in July 2008 (West Japan)
Torrential rain disaster in northern Kyushu
Tottori earthquake

Typhoon No.10 in 2016

Kumamoto earthquake

Kanto&Tohoku torrential rain

Northern Nagano Fault Earthquake |

Hiroshima landslide disaster

Torrential rain in August 2014
Izu Oshima landslide disaster
Torrential rain disaster in northern Kushu

Great Kii Peninsula flood disaster
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Great East Japan Earthquake



1) Recent disasters and disaster waste generation

‘Amount of disaster waste generated and disposal s
period in recent large-scale natural disasters -

ey Number of houses damaged Amount of ,
: — . Waste Disposal
Name of disaster | Type Dat€totaly Har  partiany == "°°ding = Burnt as eriodlyonrs)
1 ] Collapsed Couapse damage above under floor “ (1 O thousand) p y
Great East Japan Earthquake/ -~ g floorlevel level 3,100 “134E
T . 2011.3 12005 283156 9749732 1489 9786 AR Al e
Earthquake sunami — (33011 ifmazﬁ.{@ (BEREERL)
Great Hanshin Awaji Earthquake 1995.1 104906 144274 390,506 7574 1,500 M35
Earthquake =
Kumamoto Earthquake Earthquake 2016.4  ggs7 24491 155005 A 341 24
R T s S [15 'fq:)
Torrential rain in July ' .
Flood 2018.7 6603 10012 3457 5011 13737 (#5) {
2008 (West Japan) s ’ ’ ’ ' ' - 25
Boso Peninsula Typhoon and P g
. Flood 2019.9-10 3650 33951 107717 825% 23010 (%7) g
East Japan Typhoonin 2019 - e ! ' ' ' ’ 109 #)2.55
Nigata Pref. Chuetsu Uy ; -
Earthquake 2004.10 3175 13810 105682 I g
Earthquake q . [ IB r (91#_1:) 60 ﬁ’]:BflE
. .. i 42.4':>5£]_[j:|
Torrentialrainin 2020.7 = Flood 2020.7 1627 4535 2116 1741 6266 (HREED 2.5
e FnEEad)
Fukushima Earthquake Earthquake 2022.3 24 4630 52388 37.00%12)

Source : Ministry of the Environment
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2) Disaster waste management flow and basic direction

Disaster Waste management
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Occurrence site ISt temporary storage 2"d temporary storage Treatment & disposal
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Disposal of domestic waste and manure (including shelter handling)

Disaster waste disposal is the responsibility of the basic local
authorities (municipalities)



3) Properties and treatment of disaster waste (Major methods shown below)

Wood waste — wood board, fuel for
| biomass power generation and cement |

Metal scrap — metal
smelting/recycling

Bedding and fabrics —

. . . Tatami mats — incineration,
incineration, power generation

power generation

Ay é Sofas and mattresses —
= = incineration, power generation
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Plasterboard — landfill disposal

Concrete and asphalt debris —
recycling

N X7 —'-ﬁ

Roofing tiles — recyclin/ ndfill

! N
a2 _—

| ny hloride pipes

—

—

incineration, power generation

Waste tyres — raw material and
fuel for cement production

Slat
— flexible containerised for
landfill disposal




3 ) Properties and treatment of disaster waste

Composition ratio of disaster waste [issued
by Ishikawa Prefecture]
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.. Even in areas with more than 90% wooden houses, non-
combustible materials account for about 80%. In Noto, roof

tiles are predicted to be generated in large quantities.
Metal scrap

0.8% Combustibles

20.7%

Wood waste
15.3%

Combustible
5.4%

== Concrete debris
48.5%

il

Incombustible

30.0%
Incombustibles

79.3% '

et SHEEAZEBHEICHR IR R BEZYNEETHE, SH6£E2A298, 7112 |

Source: Ishikawa Prefecture Disaster Waste management Implementation

Plan for the 2024 Noto Peninsula Earthquake.
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3 ) Properties and treatment of disaster waste

Ishikawa Prefecture Disaster Waste management Implementation

Plan for the 2024 Noto Peninsula Earthquake

A

Plan for transport and treatment of disaster waste (Ishlkawa Pref) »

Upper: within the pref.

Separate at the source, sort by the machine and recycle =%

Lower: outside the pref.

Combustible

Wood waste

Incombustible

Metal scrap

Concrete debris

as much as possible. Utilize treatment facilities in the G Bl
. Wi3Ht | |4 w75t

prefecture and use marine transport to complete Treatment | 15 | wm w7t
treatment within the disposal target period, and wide- B3BAT | Wt w2175t
) Fy | BA w635t

area treatment outside the prefecture. w735t | mot 10Kt
Unit: Recycling ?;,g',i,‘{ R w275t

Recycling in the prefecture |0 thousand tons 3';91'{;%’{5' IRA 111875t

Metal scrap " Utilization .
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— (2 EWX RPSUVEENEES
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F ol

Use ships and articulated
trailers for mass transport

Wide-area treatment
1245 >
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Source : Ministry of the Environment



3 ) Properties and treatment of disaster waste

Wide-area treatment using marine transport and
recycling ports

Ushitsu Port lida port
(Noto town) (Suzu city)

[HSHBW‘@&%W—E—B ] \ /

EAL. —EICKREHX . .
o Marine transportation

Il 2. esmigmmscisne
oo 124K 6> s

AMCH - i (RW) %
AT o AT, T NP B

Ko 2 wonn w Himekawa port (Itoigawa
city) : Recycling port

l

Cement production factory: Denka co. &
Myojyo Cement co.

XIRINFI3BH ) (& BLR-FBHR-ERORME

\ RESHEE ,
B S ERERMIBETHE (S 6% 2 52985%)
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Loading of wood waste Arrival ét the port Unloading

Source: Ministry of Land, Infrastructure, Transport and Tourism 15



3 ) Properties and treatment of disaster waste

Loading out and marine transport of disaster debris
(At the time of the survey in late July, at the port of
Ushitsu, Noto Town)
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4) Organizational Implementation system for disaster waste management

Roles of various actors in disaster waste management

Setting a implementation plan,
administration contracting, coordination
of wide-area treatment, etc.

Supportin .
F;)F:-ef_ ° =>|  Affected Pref. Entrusted with

Human resource support, etc.

treatment operations
. . . R Enterprise
Financial and technical support, (waste management

support and coordination of related _ general contractors,
organizations (D.Waste-Net, etc.) Implementing body

consultants
— of treatment /
Ministry of the :> Affected municipality Project operation and

Environment management support

@

Other ministries (Minstry of
Defence, Self-Defence Forces,
Ministry of Land, Infrastructure,

Citizen/Volunteer

Transport and Tourism, Ministry of Carrying wastes separated
Agriculture, Fisheries, etc. Supporting municipa”ty at the source to the 1st
temporary storage site
S . Personnel and
upporting equipment support,
pref. wide-area treatment
Coordination of wide-area acceptance

treatment acceptance, etc.



4) Organizational Implementation system for disaster waste management

Supporting system by Disaster Waste Management Support
Network (D.Waste-Net)

Support for Support for
activity | activity
Initial and ' Ministry of the —> Support for
emergency Requests Environment Requests recovery and
| (Secretariat) |

reconstruction

response support

» Technical support for the formulation of disaster
waste management implementation plans, etc.

) » Development of implementation schemes for wide—

cooperation area treatment of disaster waste, coordination of

K acceptance at treatment facilities, etc. j

» On-site support for securing and managing primary K_
temporary storage sites, dealing with difficult—to—
dispose—of waste, etc. Request|for

» On-site support for the collection, transport and
disposal of domestic waste, human waste, shelter

\ waste, waste to be cleaned up, etc. J

Regional offices of the ministry

Regional block councils

S I L S

Municipalities

>¢  Another supporting system is the human resource bank of municipalities with past

disaster experience set up by the Ministry of the Environment.

18
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50 oo
2. Preparedness for the future 946f| I

Studies, Japan

~Towards a sustainable society with resilience

Key concept: increase the sustainability and at the same
time the resilience of technical and social systems

Waste management _ N
Resilience - Material Cycles Sustainability
Sustainable Society

t of Pre-disaster

Concept of _
struction

Phase-free
19



Environmental
Studies, Japan

8 cases related to strengthening disaster waste % National
O Institute for
management S @

1) Sustainable systems with resilience (treatment
infrastructure)

Energy security ecarbonization

during disaster

Disaster Reginal energy
prevention hub

center  Treatment infrastructure
Incineration plant)

20



8 cases related to strengthening disaster waste :70 National
J Institute for
management e (@E )

Environmental
Studies, Japan

2 ) Sustainable systems with resilience (treatment
infrastructure)

Land creation
Urban development

Final disposal of
Disaster Waste

Sea reclamation

Final disposal Land development

E B A A R
Treatment infrastructu
andfill, reclamatio
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Environmental
Studies, Japan

8 cases related to strengthening disaster waste :7 National
OJ Institute for
management e @

3) Sustainable systems with resilience (treatment
iInfrastructure)

Decarbonization and
ircular economy

Rapid treatment and
early reconstructiog

Resource
recycling and
energy recovery
INn peacetime

Mass
acceptance of
disaster debris

I_LixiﬁﬁHnFﬁ%ﬁ-‘EE}m{ﬁ sEIpE

Treatment infrastructure

(Cement production factory
Biomass power plant, etc.)
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Environmental

Studies, Japan

8 cases related to strengthening disaster waste :70 Natona
management J %

4) Sustainable systems with resilience
(Construction stock management)

Natural resource
consumption
reduction

Disaster waste
reduction

Seismic M HHE

strengthening

Longer service life

Construction stock
Mmanagement
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8 cases related to strengthening disaster waste 50) National
VoY
managemen t NIES JAPAN Studies, Japan

NIES JAPAN

5) Sustainable systems with resilience (Road
infrastructure management)

Economic growth,
tourism, regional
security, low carbon

-

Early recovery an
reconstruction

B EEEE (S41EHED
— S EEE (S628tEEMS) |

— A DA E
(S6ZET 11BN 53 )

(I <#BHEBRER )

B EXxEs. BEiiEisBEEER LD

. . WL TN | Infrastructure
Efficient disaster AT = development for the
waste tra nsport Road network development, automated system

high-standard roads

e.g. automated driving and
logistics roads

Road infrastructur
Mmanagement

i ETIEE, BEYTEEELEERN & D
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8 cases related to strengthening disaster waste :70 Natoral
management 29 S i
6) Sustainable systems with resilience (Information
infraStrUCture, DX) Productivity

improvement/resolution of

Information sharing
an resource shortages

and management
efficiency

WOOMS PORTAL
OI—HEE @IL— R

Fo—> - &S

i @

B : https://www.wooms.jp/

SR, DR TRy s Fr—y NS Introduction of DX
Introduction of A eI = into waste
DX into disaster @ J¢ L2 L management

management

— BB

ST L L "
3 atsow o
e i

sy wasz w asna 2w ameE

A= 7978 OCR RPA
Information infrastru’
ntroduction of DX

DO QAFr>  QFEFIEHRIL @HEER G BEEEST

SCONES b:.x lim:tulll&._ v H
. — A I-OCR RPA
E£Em=. OB (D X suite) (LuPa)
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Institute for

8 cases related to strengthening disaster waste 50) Nationa
=~ Environmental
management NIES JAPAN Studies, Japan

7) Sustainable systems with resilience (Community
management)

Public and mutual aid
IN ageing societies

Early recovery
and livelihood
reconstruction

5 >

T

7 ‘ ,‘.// ,f
(risziz rﬁéii ’, - /5 9

%L = Cooperation in source
2Tl separation and support for
elderly people to discharge

Cooperation and
support for
clearance and
transport

IR— A\ 4

HEmitRER

Community
Mmanagement

1 SR NEREEZRIEHATT [BMECHHUSHEN A RIT v T] KDk



8 cases related to strengthening disaster waste

'?O e
management J % Environmenta

Studies, Japan

8) Sustainable systems with resilience (Human and
organizational system development)

Strengthening
waste management
capacity

Strengthening
disaster response
capacity

RERTEMIC
T3
EM 7J‘f|~7 7

iiiiiiiii

. 3R & proper

Disaster management manapengent annin
planning and human @ SRy th]lman regource ;
resource development WS

development
Human and

organizational syst
development
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The need to create sustainable
material cycles and waste
management with resilience to

~ disasters and a sustainable society
through seamless measures that
are useful both in normal times and
In times of disaster.

Thank you for your kind attention !

Masahiro OSAKO

National Institute for Environmental Studies
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