Types and generation of waste

Waste management and public cleansing law
BIFE (BEMOLE 5L055RICET %) 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).

(EXBEEY)

(—HBEEEY)
Munic)izpa%waste (household, office paper):
Wastes {
Industrial waste: results as business activities

* Agency for Natural Resources and Energy  http://www.enecho.meti.go.jp/
Ministry of Economy, Trade and Industry

incombustible (5 stable wastes)
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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)
solidified with glass  <ga®
(vitrified : 'SR 1E)
a
temporarily stored in canister in 30-50 years for cooling
&2
final disposal in geologic formation - -

» Operation and maintenance of NPP
=> »
(work clothes, gloves, and water and paper used to clean
2772018 the power station floors)

Fraction of Radionuclides in Nuclear Fuels

] Uranium fuel Spent Uranium fuel MOX fuel
Natural uranium (before power gen.) (afteEr powef %en.) (example)
example example
U235 ( ple)
Approx. 0.7% U235 U235
}\ . Approx. 3-3% \t\ = 1%
— . L =3 ; Plutonium
Enrichment |-~ Plutonium %
— (]
(i=#E) Fission |
. roduct .
U238 & Non fissile 8 i 175 / Non fissile 1
uranium Non fissile uranium
uranium
A U-235 conlont of sbod 07% in The w0 ol uraniem bl for o light This umnism misturs conisirs 4% i
nalure wrarium i errcned 10 & WAIB! MACNSr ProcuUces plufnnm 0% pronam
coriend ol 3% w0 5%
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Changes and reprocessing of fuel

used for nuclear power plants »
Uranium UFs  (Rovi™5e)
ECYCI®  Conversion plant “

High level - /
radioactive waste : (¥51)
\Reprocessing plant | Uranium enrichment plant *~

v GRAE)
@uaTH S

L1
N— ZEIEYSY  SiEHS: )UF6
T/ 7/ #

& Natural Uranium

N
Becyclln (Iretcovered o, v
ran onium
T fum p,; UM (GeBleted UR) B
Spent
fuel Reconversion plant
MOX fuel fabrlcatlon plant (Fixif) U O
\ MOX fuel ‘ ?
Recycle fuel . &
stock center Spent l l
fuel \
Nucl lant Fabrication plant
uclear power plan =
27712018 Low level & Uranium fuel
radioactive waste http://www.jnfl.co.jp/english/outline/002.html 5

Reprocessing flow

(NA)
http://www.jnfl.co Jp/busmess cycle/3_ salsyorl/sals ori_03/saisyori_ O4/salsyor1 04_ 03 html

Receiving/storage

=
l.'.:hoppl ng/dissolving l Separatiol ihﬂ i Pmdu:l slorage

Urarium . P o
Fission products fhigh-level mdoactive wasie)
Matal chips. et e
.—l'. L )l
fi > O -] [/
|

B

and stored safely

safely -
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: , .| a0 | . a‘..!_ - _ & f-
Sty 17 pu ]u °$ A A
o o/ - —_= |
5 Sealed into Vitrified Plulonium Uranium-plutgrium
*  container and stored Ll i i miixed oxido (MOX)

Radioactive waste for geological disposal

Fuel assembly

TRU(trans uranium) -waste
low-level radioactive waste
containing long-lived nuclides

| s hcre than 300 beiow surface

Geological disposal of
high-level & TRU waste
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Nuclear fuel cycle

Image of final disposal in geologic formation

| Canister

:/ fransportation shafl
Stafffmatarial transportation
pipe

Emargantcy Varsilation .
| / shatt shatt

|

i "7 Main funneis

Dizposal tunnels _'_'_‘—'—-—--.“ :

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

http://www.numo.or.jp/denshi/top-a.html
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Multi-barrier of HLRAW TRU waste

'rEngineered barriers for TRU waste )
(example of hulls and ends)

I natural barrier S

(Rock)

Artificial b_a'i'rier

Buffer
(compacted clay)

|
Over back

(metal container)

Invert*

. Vitrified \

waste |

i
{ Canister ‘
§ | i

i

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

#*The ket |5 the hacs af tha tunnel and is comansad af

Disposa

’:an\\J_l ,H'_II_ T
Cﬁéu == B ._5__7-:*-;:5__=._:-—_ =

1 of Low Level Radioactive Waste
http://www. Jnﬂ co ]p/engllsh/dlsposal html
7
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Cemant Mixer || Concrete Deainpipa || Bedrock

Pump Vehicle {Takahoko Formation)

@ Cross-saction View ol Disposal Facility |Viewed along beb Axs|

.

Oisposal Faciy. Cover soil layer (4m or more)
5

Bent

mixture

4 — M R * 2rm high

onite/sand

Bedrock

o
Wiiste maninl Camenl-based Elachhl

Ins ection . ~
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Decay of HLRAW

. o other radionuclides
Radioactivity in 1ton nuclear fuel

(GB
lofg e A ERY L Extraction of nuclear fuel .. _ |
108 \\ FE-HSAEE Reprocessing and vitrification ___
..... 15 o -
S
105 .—+< JStorage — Half decay _
_____ 151 of \\_\ U235:700My _
EH
104 - g | £ {vitrified U238:4.5By -
é £ | waste e
102 -5} & 4 A it AN
Ele % bl USUMBOREELL
| o g £ o Level of Uranium ore
s : ‘
z g | Geological disposal ‘
0.01 —* ' lyears
1 100 10 000 sempmie 1 000 000
nuclear fuel Vitrified waste
(about 500kg)

Uranium 1ton
http://www.iae.or.jp/energyinfo/energydata/data3044.html

Staged management of low level radioactive waste

(plant)

»

radioactivity level

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

(Disposal center)

1t stage .2nd stage | 3" stage
30year :30year after )| 300yearafier | No management

1 ; completion

W IR A completlon

- Lof 10stage | Of 1¥stage Short half decay
!

Ex) Cobalt 60

\E_ (5.24y)

]
I\\_‘,_=_ 55 ]

= Containment = Prevention of iPrevention of
-] by facility transport by F&S {transport by S
- ¥ Sk MR EERORE. ETOER Dose
Q L] r €xcavation —

A el b 0.001mS/year
& R e

4 t
Start of Completion End
disposing drum of of
in facility disposing operation 12




Wastes of radioisotopes for
research, industrial and medical uses

Collected RI waste in terms 200L drum

7}}?‘-—-___33“-:__ 1os | 1sew | zo00
ol T6.708]  15.70]  1e.4s0| Medical RI waste
Solid
war]  sml| s 129 1364
ﬁiﬁlﬁ]:gﬁable* 8,174 7477 7,701 148 110 NG .
inflammable s ovsos]  1ss s wszsl  Japan Radioisotope
dry animal 248 223 200 20 234 ..
Liquid o . I I il Association
Filter azag]  ase]  ap 145 4552
| Incompressible solid ] 500 320 294 a2
Treated RI waste in terms 200L drum Non-medical RI waste
_type year 108 | 1ea9 | 2000 | 2001 | 2002 I
ggﬁié 0388 14475| 10.366] 11.361] 9057 Atomic energy
flammabl 561 672 251 492 7 L.
loss. flammmable® 4s0]  saso] soos|  sser]  ass Research Insititute
inflammable 3285|229 7| 1o 1enn] 123
dry animal 75 25 = - 101
Liquid
1gruglanic - - 94 45 127 Current treatment
inorganic 18 - - - . .
Filter 1st0]  sore]  2ne]  amagd 2409 Storage in drum
Incompressible solid = 22] 943 - 39 13

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

Current treatment of RI Waste:
Storage of the waste in drum not final disposal

http://www.jrias.or.jp/jrias/index.cfm/4,533,97,32,html
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Process of Final Disposal

NILIMO Nuclear Waste Management Organization of Japan

FHRETAEMAAM | http://www.numo.or.jp/en/jigyou/new_eng_tab03.html
http://www.numo.or.jp/en/publications/pdf/GDALC_20121114.pdf

Open solicitation
- - Acceptance
from municipality ‘ by municipality (people) by vote
Literatura suryey

Proposal

0 Selection of preliminary invesifigation areas

- Eorehele programs, eig. Geophysical inv.
9 Sofection of areas for defailed investigation

- Test programs in underground axploration fagilities Deep tunneling

9 Sefectfion of fhe sife for repository construction

.

Design of 1he repository and licensing by the government; stari of construction

-

Starf of operation
http://www.numo.or.jp/en/jigyou/new_eng_tab04.html
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Time table of HLRAW Repository

NUMO Report Evaluatmg Site Sultablllty for a HLW Rep051tory (2004)

?UDO ?OID ?O?D .?030 ;,-0,10 ?DEU ?DE:U 2070 ;ggg

:

Volunteers ' : ' | i :
Preliminary ' U '
investigations |
Detailed
investigations
Site selection and
licensing

Construction : i i § 1

Waste emplacement i 1N :
Emplacement tunnel i i i T i ; ' I
sealing \ ! ] .

Institutional control | ! i

Decommissioning &
final sealing

Monitoring i N B . : | . 2

Figure 1-3: The staged repository development programme and ible mil . The time
plan after site selection has a model nature as it mr | depend, to some extent, on
the repository concept selected.

27/7/2018 16




Plan of HLRAW in the world
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Geologic Repository for High-

Level Radioactive Waste

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

Construction & receiving HLRW
Cancelled on March 4, 2010 by President Obama
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Locations of Spent Nuclear Fuel and High-Level Radioactive Waste Destined for Geologic Dispose

Vo a

- .
-~
A
. A
&
it v
- A
-
: -~
&
“ g e
A A
—_| r—=

Locations are approximate

70,000ton

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

Commercial Reactors
(72 Sites in 33 States), including
e - 104 Cperating Reactors, and
# - 14 Shut Down Reactors with Spent
Nuclear Fuel on Site

w Maval Reactor Fuel (1)

€ Commercial Spent Nuclear
Fuel (Mot at Reactor) (2)

Storage Locations

4 Operating Non-DOE Research
Reactors (45)

A Shut Down Non-DOE Research
Reactors with Spent Nuclear
Fuel on Site (2)

W High-Level Radicactive
Waste and DOE Spent
Nuclear Fuel (10}
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Madified from MAPOYO tables hace 7

ATP_Z1S1_Fig1-05b.ai

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

—— — " GREAT BASIN AND
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Layout and Boundaries of the Potential Repository

. ./

NI

8

Vi
)

: e : w‘ __‘_—.__‘..
?%%;,%mﬁ“

DOOSDC-ATP-Z181-Figdie

Proposed Monitored Geologic Repository Facilities at Yucca Mountain

Viaste Package .=
Emplacement

Performance
Confimation

Surface Facilities

Waste Package WWaste
Transportation Handling
00033DC_ATP_Z1523_Fig-342.ai »

Control

Steel Sets
for Ground Steel

Schematic Illustration of the Emplacement Drift with
Cutaway Views of Different Waste Packages

Drip
Boiling Water ~ Snield
Reactor Waste
Package

Codisposal Waste
Package Containing
Five High-Level Waste
Canisters with

One DOE Spent
Pressurized Water ~ Nuclear Fuel

Invert Gantry  Reactor Waste Canister

Stucture  CraneRail  Package

Drawing Not lo Scale
000220C_ATP_Z1S30.02a.ai
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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).

27/7/2018 24




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
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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
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Site characterization tests and analyses (contn.)

*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
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Site characterization tests and analyses (contn.)

*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

High Level Radioactive Waste Disposal
-

Interdisciplinary
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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
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Similar Reports for HLRW
Repository
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)
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Radioactively contaminated wastes
by the accidents of Fukushima No.1 NPP

Surface soils

Sewage sludge

(very high concentration at Fukushima)
Concretes

Woods
Agricultural products (??)
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= A J7 1o 2D ORI SE S of DAL 2= (D s SERE
Guideline of radioactively contaminated sludge and
(BCs RUBCsD

waste from water treatment

SEHRE) Total of 134Cs and 137Cs)

B . .
_.I__.l.O ] w ,é T ) Stored in strictly
Water treatment e = controlled facility
with barrier in the
Waste water treatment 19558 kel prefecture
#KE
BEN Bke —»1| BECLICBBER SO ROESELY. | aF~1050BROLLFITONT.

dewatet FRUNNEICREE RERLOBYFEIIEHERH
" ‘Temporarily stored in
3FB LF controlled Tandfill

DESICHELELMES L{)ﬁhﬂhi’ﬂﬂ. EBEECHAYTLEE.
3 s FIAR®ET Lo T2 £ S
_* EELNS BT MS 1sposable in

. - R controlled landfill, but
Dried cake DVTS2ALANIELT® 10 residential area

after closure

BHA
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HBICRET BHIIUTIVALAL | Eame e B eneRE
LITFIZi AT R AT aE

> 100Bgq for Concrete
Recyclable below clearance level smssimizi=zsn s

GU—rEDIITIVALA
http:/iwww mhlw_ go_jp/stifhoudow/2r9852000001fs28-att/2r8852000001fik.pdf | IX100Bg/kg
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Contamination of level of sewage sludge in Tokyo
B AR T /K& Bhttp://www.gesui.metro.tokyo.jp/oshi/infn0517.htm
BRI Y SBYRNELE (JRF AKERERE)
http://www.mhlw.go.jp/stf/houdou/2r9852000001£s28.html
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Contamination level of ash of sewage sludge in Tokyo T
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Decontamination of Radioactive Materials
Caused by Fukushima Daiichi NPP

Long term target of air dose rate for the decontamination

2RI & 38 IS <R & OB Shelter effect
0.23 0.04 (8+16%0.4) . 1 sus-Rak/E
e X “¥. X 3658 T 1,000 = ammicanm
( miomz — swvsonmewens ) X oo anons
f\ SEATHSEEERE 03 Sy 1 EROBORIS NN
Target air dose rate \ Assumption
Dose rate from land  8hrs outdoor

16hrs indoor
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Standards Temporary in Emergent cond.
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Radiation in daily life

~ Natural Artificial
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Intermediate storage
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Geology and groundwater at
disposal site
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Plan of Mid-storage facilities
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Storage facility

Soils(type I) Less than 8000Bq/kg
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Other problems by Fukushima
Daiichi
* (Generation of contaminated water and its
storage and de-radiation

* Ground and Sea water contamination

Possible measures
for
Secure storage
Reduction of contaminated water
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All Radionuclides Considered in the TSPA model, Showing
Decay-Chain Relationships (with Half-Lives in Years)

Actinide Radioactive Decay Chains
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Intensity of radio activity

(MBq/g)

2R ) 0.012 4.56B yrs
iitl‘fgzls 0K 0.26 12518 e
226Ra 3.7x10* 16M yrs

239Py 1.4x 103 24K yrs

Nl ke 137Cs 3.2x10° 30 yrs

after S 4.6 x 107 8 days
fission Xenon 33Xe 6.9 x 10° 5.3 days
Krypton #Kr 2.9x 1012 2.8 hrs
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Disaster Wastes

Impact of Debris and Sediments
caused by Devastating Natural Disaster
- Preparation for Sustainable Solid
Waste Management, Lessons Learnt-
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Natural disasters in Japan after WW 11
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White paper on Disaster Management (2012), Cabinet Office, Gov JP

Miyagi, lwanma

BERRSET

T 51
SLECOFNEAMEL, BREROREEOMIEEROBOT (L o= SR RE T O FHRK | 5EMM]

EFRETHKERIAEER

27/7/2018

Iwate
Ishinomaki




Iwate
Rikuzentakada
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What can be seen in the photos?

Huge Debris, Disaster wastes
-

Argent and early stage

Obstacles in rescue
&
Hindering recovery and restoration
Physically and Mentally

Concerns in long term
Environmental problems

Pollution / Modification of city planning

54

Disaster wastes: Tohoku Eq. vs Kobe Eq.

Waste volume

Wide area
disposal

Disposal: 1year
2years
3years

Cost

Main debris

Cause of wastes
Other
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2011 Tohoku E.

Debris: 20,2Mton
T. Deposits: 11Mt

Plan (2.5Mt)
=> 0.62Mt
7%

60%. 97%
78 — 100%

50,000- 60,000yen/ton

1,700 B yen
Houses and buildings

(t collapse 104,900)
Tsunami

Mixing waste hard to segregate .

Tsunami deposits

Concern about radio
contamination

1995 Kobe Eq.

Debris: 20 Mt
(including 5.5 Infra S.)

About 20% (4Mt)

50%
100%

22,000 yen/ton

400Byen.
Houses and buildings

( t collapse 126,400)
Strong ground motion
Rather uniform
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Primary storage yard
Kawauchicho, Ishinomaki, Miyagi

2013.8

http://kouikishori.env.go.jp/
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Secondary waste storage and processing

yard, Inshinomaki, Miyagi

ananne

-----

@ BRAA- B RE TP LA SN R
WEABERE ——

27/7/2018 Pampbhlet of Kajima JV v

Typical debris processing &
Pamphlet of Kajima JV

(@) Left: Screening by shaking, Right: by hand |

277712018 | () Bottom Ash Recycle 3

Plans and results for treatment of debris in coastal
municipalities of Iwate and Mivyagi prefectures
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Disaster wastes disposed before and after the quake

Annual report of MW
Before the quake 2010, 2011, 2012
FECA . . .
/ " Ministry of Environment,
2010 i
After Unit: 1000ton
2011 o
+EH 2 o OB AR
FMIH T (488 o w0
477 (3. 1%)
— . . . 3.9%)
aaca Miyagi AMS:820
(32% ﬁ‘fg;ﬂ
EETT .04

Concrete debris N

:‘/#;J;:N"’ 530:1: 1,555
s D 568:M: 8,499
395:F: 1,692

P 4,357 12,119
R:78.5%, FD460  R:83.5%, FD521

Concrete
debris
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Disaster wastes disposed three years after the quake

2013 2013 Annual report of MW, Ministry of Environment,
Type of wastes Othe ‘ Waste]s).protcgssi.ng ‘ ) Final disposal
s o irect incineration EiERENS
TORANER | SRCT 35 119 231,680 B §5 540 (BHEAS
225.723 169,527 1.6% 1,001,185 )
1. 1%

i1.959
3.9
Tsunami . i
5.7% Deposits Direct Interme.dlate
: SR SF] N processing
RMESE N recyclin °
REATD YW [ smm®m \ for recycling

SLEmBERM
1,476,748 et

5% 14,121,850
{100. 0%
S —khts

3,748,877
26.5% ' 1: 3,783
Concrete debris M: 8,866

14,121 F: 1,335
FI2E Unit:1000ton  Sub_T13.984

6,221,424
44.1%

Pri &t
14,121,850
(100. 0%)

Ei&RRE
4,097,251
29. 0%

BEFOD
[l 28
8,425,921
59. 7%
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Super typhoon Haiyan(Yolanda)
2013.11.3~11 (Peak 11/8)

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 ?
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Leyte Island
Philippines

Moment after the typhoon
Nov. 11, 2013

1471
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3 months after the typhoon

Feb. 15,2014
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Tacloban and final disposal site

Taioan
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Final dumping place : Sto Nino

2014. 2. 15

S months after the typhoon

April , 2014




St Nino dumping site

Sto Nino, 2014.6.11

Well managed
and disposed in
about a half year

Google earth

27/7/201 69 Image: Sep 12, 2006
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Surrounding environment Change of Surrounding after the disaster

Concerns After

Long terms effect months

No data?? 5
Months

Months

June 11, 2014

14 Relocation housing complex

months

27/7/12018 71 s Jan 19, 2015

72




soggle Earth image two year after the disaster

St Nino dumping site

LY FNRE

Change of city plan

Original plan:
Sanitary landfill + Eco Town

After disaster: ‘ ‘

Open dumping + housing complex
for relocation

27/7/2018 From Tacloban City 74

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)
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Site investigation and well installation
L0 ™ » ”P

MW: wells installed by the projects

" L Existing wells
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Geological conditions S . .
e 2 Monitoring Wells and sampling points
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Results of preliminary Comparisons with other LFs
CPI csats Sai Noi LF Nontaburi Prov. Thailand
water quality investigation
- Dump site (me/L) \ o
As CI” NOs-N PO,-P Ca K Na Other HMs (Cd, Cr, Pb, Hg)
# 0009 a5 3 23 347 118 are all below DL.
Leachate
#0 0005 25 44 11 434 142
Leachate
#7 ) Need monitoring of the
swamp <0001 175 27 041* 42 10 70 leachate properties
. . (*: total P)
- Housmg site No clear evidence of
As CI  NOs-N TotalP Ca K Na . . b
T contamination by
ol © <0001 o 001 <001 211 33 289 Leachate.
#2 Batching
well s 027 LoE s e | e Dilution for surface water
f3Housing 501 66 033 136 315 146 316 Slow migration in
well subsurface (GW)
#4Swamp <0001 95 062 128 68 333 114
#5 uzll’l'tat <0.001 53 003 042 321 <002 251 Need long term
7% Creek <0001 9 073 116 147 284 127 monitoring. 80




Comparisons with other LFs

Accepting 1,100ton/ day
House hold garbage

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

Disposal strategy and management of Disaster W
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
29
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