AYSVARFHEEES

CF

x

IZHITH

A IGHIR YRR EICH T B

Rk 29 £10A
(2017 £)

I ITBUE AR R DR
ERR2ENEEHFR

IR RRENEK - EMRT—LIKE
EEIE S

R &

JR

17-006




A S VHRERASEEHXNMEICE TS
CHUMDIGHEIRERRICHN T B
RSP - EfIRF—LIRE
EEHREE

¥Rk 294 10 A
(2017 &)

FRILITBUR NERR T D ieE
ERR2EERESRR



Fr X

2V ZrohRFASERKLE e ATz F—VIETHI— M Ly T THAL
SHBICBWT, 20174E4 A 14 0 (&) 14W: 30 55tH, A LA EN A L, 368 324, #kE
17824, EEHRESEEVOMWENELE LT,

AN T U ABIRDS OIAREEE %%\ F . A ARBUR IS O SR O 72 D1 R B A SR S o fit
G247 R TEAR 2B S & B i E BB SR BR (DR) FMEF — LA OIRE A RE L E Lz,
HZEF =T 4 H 20 0025 4 H 25 A £ CTOHMICHIz > THERAEBSL TORRKMRAE L 2V Z
> 7 BN BIRREERE & O 21TV L T RO W w2 b R EE IO OBIE 2170 F Lz,

HZEF— 20 bld, 2602z, 3R ZdLd LN EO ZAEIEORER 24 L,
SEIDOREZ OO L L TEbx, REMREEMERICIRY M2 EOBEESRZEZE LT,
Fo, HEAFTF—AF, V=T RKREE T 4 7 T~ U NERICEREZB BIZ D) THE 2170
L7

RBIZ, BRSNIZAY T ADERO A b RWEIB-ERAZLI VBTV 7oL &bz, 4H
DHEMFEF — L OIFENT T 1) & TR W IZIEWTZBRE ORI L BEH &2 L BT,

SRR 29 4 10 H

MSTATBOE N E RS T15%1%
EpRaEpsEERE —f =T



Fro 3
LY
N = - PP 1
B B 5 31 = PP 1
1 — 2 R T TTTF OD S in e veeeeeeseeeeeaanneee ettt 1
1 —3 DOAENT L D BEAIR) NG O e 1
1—4 O E D R A ) I s 1
B D EE  FEIHEEE oeeveeeeeee e 3
2 I o PP 3
2 I - O 3
2 — 3 [EREBRAENEE (IDR) BEFHZET — DAERL e 4
D A HEITRERTES oo 4
BB EE FEBHE L cvereereereeresees e 5
B 1 R oo 5
3—2 AU T U B INFIT I D BRI iin veeernreeesasneaeaantta ettt 7
3—3 I—h¥ Ay TSR EREIRILOMER L JERIZ N D e 8
3—3—1 X —FZL YT 8
3 — 3 2 AR DRI et 9
3 — 3 — 3 ARHEDJER] ceeerreeerrerenreesee st 10
S — 4 BB S e 12
ST R = 111113 o TP 12
.......................................................................................................................................... 12
(1) FRAZBEIEW D RRIEE U R 7 et 12
(2) P 72 BT EETE O FG G v ververreeseersrseseesie st 13
(3)  ARHELHI K SEE ST wvveermreeerreee st e sttt 14
(4) EIZ L AEBRAKE GEERIE. R LU TR s 15
| FEREIEMISIER [ oo s 15
() ZWEOEHIE TR OT= D OFHE =5 U 2 7 LB AT DDA v 15
33— 6 H o E AR cooreeer e 16
Bl 16
(1) BEZEMHAE O HEERE O R L 22T U WHETEIR DS i, 16
(2) JB DD FR B - vveerrreeere e ettt 17
(B) VETFZE 0D FERi --evrevevsresresrssrsssesses s 17
(4) ZETEACD T2 DO HETK K HE cvvrereerereeseseiss sttt s 18

(5) T2 HIZK & HIE T AT BR covvreerseresensssesssssesssssses sttt 18



| FEREIEMISIER [ oo s 18

(1) B B U 3 7 ODOHEITE oevveeerrenrtetentie s 18
(2) g‘gﬁ%%f@%@ ........................................................................................................................... 18
AT fF I 0D A B e 21
& & Bt
T, FRAETEE (L) correrrerrrerrre et 25
D = ¢ 1 b 42
ST i 11 I OO 47
I T I LT P PP 63



H

\)\(

RYShEL

SRI LANKA
Bav of Bengul
Trincomalee,
.
Guilf of Anuradhapua
Mannar
Batticalo
Kururegala,
Negomb BT T
Sri Colom .
Jayawa ¥ Badulla
Kotte Ratnaj
INDIAN
OCEAN
Goalle
km

Hi#E : UNOCHA HiX A hn T

<~
= —
~

HiBt : Googlemap, R U 7 > Bk o> I & 0 L

b2 Ly S THLSISED

Photo by Sri Lankan Air Force




FIE Hr- &R

1—1 KEHR

YNNG ZINVEARTHSTZ2017F 40 140 (&), 14K 305H, AV 7o hREEST
FIRE AT, RV F ) LT anyRifitfian sy F—VICMET I - Ly T
THLGPRN T, THLRBRENRAEL, SE R4, AGE 1L A, I 17824 L)
NEBEE TN A EEHREZ L VO RERBFENWELZ L6 Lt (AU T U IBUFR - 4 7 24
H (A) B,

1—2 RYSUHBFOR

U =S KA (EKRE, BEREMHT) Mmook, MEANbORGEE, B85, B8Rk
BRASBARTEENCIEF, 14 B F% OB ARHZIIMEEE 14 BT R EES X — 2 Ay T THA Y
BT DT, AU T U BEEANY a7 F =8 KRB Z SR, REEIZI— N2 Ly T D ZHMG Y
ZAF LT D 72O OXRR &2 BARITRE LTz,

THINAENREALZA4A 148 (&) KRR ThoTov 4 7 I~ U "ERIE, AV T BB
FRE — b ¥ Ay T ZHS G RIERER O 7= O OF R ER O R EH LD & & bIT W LTz Ax
WX 2 BARARE LU, B SRR B 0B SL . AR5 6 OfE RBERORER,
BifEE 2 EICED TWEEWEOFRZRE LT,

Fo. TIUVAHNEREIREIX, I — M Ay T RS A~OF IR D ZHEFIIITDRNW L R
D 2 PR A& UCTRE SN 2 & B OZRH L H O BUN A0 KHERE & OV e fH i
TIZE VR EESNREINCERS L, RIZBERIZIE, 7 Y% - MR KE,
TPy Y AR H - FRREL, T TR AHRY R - BB KE, 77 v U—EERK
B Y EBRE, e @SR EHRYEBKRE, 73V WERIKE, vV I—EES#EE, 7
—~vUEESHEA., BEANE., BETRE. BRATHRENHE L, BUNEZ 51T, ZIREEO T &
It s & SN L 72,

1—3 HAEIZKZR2EDERORRE

47 16 H (H) 1AV Z 2 HBINNS BARBIFICK L CORBSHENEF Sz, Zhezit,
A ARBUIZ B SR E Ot 5 X O EFREE SEB X (Japan Disaster Relief : JIDR) HEF— 24 (LA
T, [IDREMEF—L| Ligd) OJREEZREL, 4 18 H (k) L oiEdE., ELLEE, B8
B, ICAENLRD 114D DR HMAZET — LDIREZRIE LT,

1—4 DOHIEOCRZENXE
(1) BRaEwEits
AV T AN D OEFETHESS | LFORBEIWEOMHEZRE, 5 ShizhE T
UZ BRI L0 - RBWBEMRE ZhI S, JEESHGIHZ I W TH A E D b DBz
W& D3iEH S vz,



<FE 1>

7 b 1 100 &

AY—E 73y R 500 K
RY X 250 i

Hokds 1105

KR 10 A

© e 00

<HE2wE>

=R (BT E) 1106
~y KT A K : 251#

AR« 5@

GPS : 5

Gty h: 58y F

© 600 0%

(2) DR HEMFETF— LDJRIE
AV T U ABIENODOEFFICHE ST, BHAREFFIX4 H 20 B 25 HE ToOHEIZHZY ., 11
HOHERRE S DR FMFETF— L &IRE Lz, F#MliE [2—2) LBV ThD,



EoE [REMMIE
2—1 1 7
DR EMAFEF — L DEBIFLLTDO LR,
(1) =MLy T ZTHAGHICBT S, IREE IR, Z AR O BMEHA 2 & 2 7= 22 4%t
KOG R AT 7= 85 IBh S 217 9,
(2) BN ZBASRB T D TR ABLR A 21T 0 .

(3) DAEORERZ B £ X TRt BEIE & BRI 0T 72 rTREZR T /) DS 21T 5 6

2—2 H &
AM PM
04:30 Arrival in Colombo (First batch of the JDR team) 14:00_ Meeting with Ministry of Disaster Manag t
(confirmed)
4/20/2017 Thu 11:00 M eeting with the Embassy of Japan 16:00 First site visit at M eethotamulla
12:30 Internal meeting within JDR team 17:10 Arrival in Colombo ( Second batch of the JDR team)
20:00 Internal meeting
13:00 Joint meeting with Ministry of Local Government and
Provincial Councils, Ministry of Megapolis and Western
Province, Waste Management Authority, Ministry of Mahaweli
TeamA Development and Environment, Central Environment A uthority
422017 Fi 9:00 Second site visit at M eethotamulla Ministry of Provincial Council and Local Government, National
Solid Waste Management Support Center, SLLRDC and NPD
16:00 M eeting with CMC
TeamB
9.30 World Bank Mission meeting chaired by Mr.
Paskaralingam
4/22/2017 Sat 10:00 Site visit at Karadiyana landfill site 13:00 Third site visit at M eethotamulla
4/23/2017 Sun Internal meeting Internal meeting
4/24/2017 Mon 10:00 Reporting session to President 15:00 Reporting session to Prime Minister
14:00 M eeting with the Embassy of Japan
425/2017 Tue Internal mesting and reporting EF;:nOEaSubmssmn of the final report to related Ministries in Sri
19:00 Departure from Colombo




2—-3 ERRIEPEK (JDR) EMRF—LENR

it K4 ST | FE ——
B ST S
HE e B il;a;;‘é M7 TEREE T 7 i 4/19-26
BFE |k BT | EsE :iﬁﬁ%% M7 STHET ST RZR| 40006
e B R L - P57 - 2 EE TS | 4/19-26
W | A gy | HmTor B I ZEREEL T MR O R

fEE 3k HEEISV—T T—T R

[E AT ZEBR FEE N L - PETE - MUZEEARAESE | 4/19-26
EARES KK B | MUERHAE T | A AE 22 BRI e MR Dh S e it
M EAE IS 7 v — 7 FAEEE

B W AILA5 B oD 4/19-26
I T i PR T PN e e e U
‘ N e B S AR e R
R IRAY 1) -
ez | e Z;;;gl SR Dty g ek e | 20
i Tl A% oM Z—TE
-
EN=9Y30) . . ) 4/19-25
w | Bk 8o izﬁgi s WEREHER  ERCEEE R
GICME AL | BEE eI U 1 7 Ak IE R | 4/19.26
2 | T o 4 \
MRS L W AT - RIS SRk
. FEIBS W JIbAE  HEREREEE IRIEEE VL — | 4/20-25
s w0 g2
W% | s B | i i
— it E NEBREREH )y hU—7 4/20-25
—_— - Jts
g | wm gk | veewEm | S0

FEI RS s ERR AR EER B2 | 4/19-26
T | P - | nY - R RBLEE AR R R - =
LA

* KIATET- ICA B, 1R SC ICA BEF%, Bilti= > 9L % > b Ms. Nayana Samaraweera |37
BTA~DRTT, REBEBILIEEOYR— 21757,

2—4 HETHEME

DR HMAFTF — AlX, THUSGZITHB T 5 ZEBRBHGFAED =D, FAB#EL (N~ Ay b v A
7, BT, Co— VP [DNx, HARMEBEEET L, BUFHELICB Y A7 T A A b
EFEML, REEHOL &AL FEh LI,




FIE HEIRER

3—1 HE#HIF

47148 (&), AV o faeryAmlbEfan T — U ETHI— M LAy T THh
WOy CHEREM S TR L. [R5 JE R E T 2 ERICSE OGS Bt 24, AGH 114)
EFEHEE (2860 7) HENRAEL, 1,782 4 BRI HHEENE Z o7,

AABFIIAY 7 WBIF OB 2%, W 17 B () IZRSEBmE o5 2@ (F 18 A (k)
WZH BN &Mt G2 E) 75 & L bic, S HIZIA 18 HIZ DR HIZE T — A DJRIE & R E
Uiz, ZOWREEZIT, SMEE. BREA., WL - H5 - BUIZEHIRFZEAT, JCA K LW ARSNT 5
DR EMFEF— Ak S D L L iz, EHFAZERIKOFE L LTI9H (k) AMEHIE LT
20H OK) ([CAY o BIZBIFE Lz, 7B, A IDREMFEF—LZx LCiE, EHmxs & LT
VB O %18 U 7= 5 72 2 HEREW B O fERRMERG I D T2 ORRIZOWT A Y Z » BBUFIZE S
T5EEbIC, PREMASHG & UTHEEY - ZAABEBEA R ~OF BRI s a21ro 2 &
DS,

LAF. DR BEMZEF — LGB OB, BLGOWRGUCK T 2R, KOHE S L TOF&EZ R~ 5
D, EHIFILTFIC LIRS LBV, ITFE 5 %iITWRFERE FICh 2RIEICBW T, ZHBEIEY L
DORFEITMER DI L 72 > TE TV LR T AW F OB EILFRMEICKT 2520 7 o B EER
DL EED DR L 7o o7 L 5 I bz, Bl OIS DREME T — L DOFIEENIEE LTI,
B AT 4 TREEE Y, FEFORMERM L7 L ESHBETHE TRV, £7- DR HMZEF
— ML DAY T U ABIFFICT DRI LT, U B —F K, V47 T~V N EME
DERNT LoV ENTZ L1E, AV T 2 DB OARERIEIC kT 5 BRI 2 B AR E2 R~ L2
DL LTxITFIEDLNT,

728, PDREMFETF — LOZ ANKOTEINCE L T, HMBEO I TS E RSN H DT, A Y
7V HBIRPE T ORBEZ 2 CRmEM SR - 2 L T 2 SIFREH W B, D&Y
B OB ER LTI,

(1) JEE ORI

DR EMFEF—2it, 4H20H (OK) BElican o RICHEFE L, £0O#%R 20 H~22 7 (1)
O, BRAIT CREFEEHE L OSEK, HTRIRBICBITLHA. v~ v U - BRIEE, A
HRY A - FEBHREE &L OEFRRE,. aar R ORE) EOBERRZBEITY & &bl (n
THREEHE L OBAZTRTITE ST Y — " KEFHRENSHR L EHE), “EITbizbdI—h
B 5T THIGETOBGREE KOO TR0 1 hFTOREEE LT, =D H % T,
24 H(A)ITIZ UV E—FKEEfE. 7 4 7 T~ " E -~ DR % T — A DTGS2 1T,
25 H (K) 1A Y B (REEEE, iFBIRE. AR A - EEHERE) 128 LTl
HEAEH URE L,

fih )i, BFREDRNT, YW TESH TWERIDO ZHE 1 HFr, £/2. AV T U DEFIC X
L BN 7 T AALBENT G O ERIL, HTEREIE 2 E 272 R Y T U B BURFD S OIRIB %
T, \EETIET b leoln, T LEEERICE SO L, Bl Uiz ZARBENEL T OF
BEHIELHFIEIC > TEY . ASBRICEIT D ZHHERBIC S U EREENBUKIC /> TWS Z A
NI HH 0L Bbii,



(2 BAEFHA~DAY T 2 HBIFORNE, & OB ORI 2 A7 A

I =X Ly T THRASYE, aa RTHERS (R ICETE L, 90 AR —RE, & O 2009
FLOVHOLSSGE L TEE L TCan AN T 5 ZHEEMEZZ T ANTE 2, FFbiAE
ND T« BEEEWIL, B PREN 2 SN2 WE TEERDATRTRBY . &HAE S 48m
OB DL EFNTW, AU T U BBIFOFA T, 20 U Rifio A DI R &4k
BEOHMUBELT HYS720 800t O ZAHANPEH I TEHY FIFRRIEL 7o > TV, £2D—F T,
N ER XV IE, BREE S A H B IR ET bk LT D & &,

Fo, AV T UABINOMBITIE, 2 — N Ay T ZTHAGEO L, 1980 8 E TITHA
FELTHAEINTEY, &b EHENIRGETE 72 ZANKED ZHFEEYDEA LT 6N
TRHE & 72 o T2 & Z AT, FHAIND DORERNIC L W HEFEM O BEES R L, HBEREIZ S
Dol LTEHY, PDREMEF—LLZORFEILA LT,

EFIL, AV T UM BUFERY R & OB RAZSCHRIGHE ZH UC, AMEREFE~D AT Z
BN OPIEIRS I BB RETIC TOITE Y, RESEGILEICIZY 2 be—Lr It
LEDOHGEZ T, £l AV T W BUNBIRE T & OB RAZHITIB W CHRBUM L Y IDR 5P
FF— Nk L, W ZEEZ 2 R DOBGIE L 2 — b X Ay T AT BIE O L EL D 123D O 4
BIRERH S (R — ¥ Ay THGHIROERIE T A A v b, fElHR~D v — NEWIZ K 2
AHEE, KR EHE, KPR ES) L b, TAEE T ZABE~O R TE)
FHER EICE Y M B OB H - 7,

DR HFAZFF— AL, ZO LI RAV T U HBIFM OISR OB HZ%2E U T, kT
— hZ 5y FAGBITE O THE GIZ IRARTESC T ZEH < KEOEBRMIEIZZ2 N DD, Kk A~D
BESLEICHH 2 M2 CTOEBIRVE=Z U 7 L RISOMGE NI R L 3Bk, AU T oh
B ~DHEEIZE, DREMAFF—L L LTOEM « THIRE Y Aokt 585 & LT
L7, ZHUCH L TR Z DB d T, fEZICBT 2R EHE X >D, T=4V v
7 Ofke, W2 BBICEW YRR EZ D, 4% 6 W AREZ T T I AUy Oz e %
BloTWS LEDFEREZENT L L L BT, TROMEY AL LT3R (Reduce, Reuse, Recycle :
HIL, BRI, VA7 0) OBANEED T EREZR LT,

(3 7T &

FRDOEBY SO I— N Ly T THRAGHITIT DHEREM AR T, DAL REIC
KTHAV T AEROBELEELETIRE L o7 bz, DR EMFE T —LOIEENH R
ICBWT, — MV REN T IEICE 72 2 L IE. THR AT O RS LSy 55 D 22 v
BIZI o> TWAHZ LB E bz, AT, DRIFMET — LADOFHIIGHEFITITL O
OB ELY B x| DR HAFEF — AOWERIA SR T D70 L, BULICTE# 2 7+ —F 5 &
BT, OO LIC DR HMFE T — Aokt LRSI OWTEM 2Rk, e K
TR DfERMEEIC X ER L CWZDIEIRK Th o7, AU T HEFHIlGL, 29 LIZERD
B2 E 2. AIREZRIR Y TRtz D3 i TV Bk & i, DR BEFIZ T — L OfREh &
AIREARIR D A—T7 U NC 35 L &bz, K, BHE~OEBMEOHENH TN Z L &ko
77

AV Z B NT ZHLIRRENBREBEOFE L 2 2RO b &, I — b Ly T THANE
BT DHEREM A B F U ER LT IDR MR F — LURIE & & e B AR O 722 S HRE & Ff



X, ZERPE D572, DR EMET — L OYRERH] &A% LT, HRARITHEEMEHEI v 3
vERYRE (18 H~21 H) L7za, 2L, BARRRTEIZ R LT R —IXA b uniais,
H AR X % s 72 B AR B R ik 50 IDR B 5T — L JRIE O LM IR -> TR0 . 2V
7 VB - ERICHE L IS T,

AV T AR DAEIO Z B FEE L O BB R~ O A% 0K, PR O
ATREPEIC DWW TIX, AU T U DBURFICIEH Lo @EEICBWT, /v - aIiyZAax—2x7T, O
A AR D I IE SN TR B O 2 BRSO A « BREETG Ykt RIS T~ 2 Al 7 Roxa &
Q@ HADREBRAZIGH L7z 3R (LG, ~ DM 1) « ~ 22 —TF T AERA~OW I,
OBEAFALET it 5% oD = A BRI KT~ D 5l /1. @BESEME FREH RIS D 72 D DB I E Kk L
Tnb, b, ZHALBFESIITT 2 HRIIOAIISIE. 4%, AU 700 ORFERED
RO 2 TRET TIXEN R WVIRETH D, 20D 8L D AER DR B F— A%, Kt
H, BHSOWMEIZBNT, BAROEEORE R (REREBILOUGE, 1960 FROFHICBIT 5
TR, 90 FARLUBED B ARD ZEEALOHER) AR LTz, AU T U MBUFL, FIE 3R O
WAZHED TV B EZRT L, I AP 2 BE O & A7E-S T EY A TWL et &
Ebns,

BBIZR BN, HH 30 EEABZDBESORPTHESRSEORERZIZIUD &+ AR B RA2
TN Z 72 LoD, RONTZREE O N TRIE, EH~OIFBIRE HEERCA Y Z v 9 BUf~
O S EBERIC Y 72 o 2B SN O BB TR BB FLAICE# LT, ORI S
S>TZ%E, KDPRHFEMEF —LIMEHEZ R LELLOTHDLZ L 2K# 25L& & blT, FrCH
LIS DIRETH D,

83—2 RUYFUVABRIZE DS

2V 7 BT ERAEESORERTEE O | gERBUIGO T B2 X 0 b ZIRKEETIROLE
{EDT=HDRIRDONZEE T, — B L CRED DL e kIS Z B> TR Y . £ OB MEA T E < FHi T
5, AV T U OBEFYATBUIREMRERNZ | £ OEEIpHITEMTH 528, KEEHE DM
U—&—2 o280 BEEYLSBIZB T 285 KO Ll 2 B EW 7o B AS 238, A~
—¥ 3 UBNFE ST, AR ERAR OXHSERICB W TR ROAITRICKE T 2R bz,
- EEBA  RERAROREIE 2 TS

- MERS - RS - BIRIROBOR « BtEZ W, REREFEDE Y 2 — 2

c ATARY A PFEEBHREE  an AR a2 SN OB TR 2 N A L 7o BRI D+
H1Z A4 % Urban Development Authority (UDA : #8THBH3ER) Z AT

-~y = VB - BREEE - REREZITE

PUTIC, BHfARF— LR R L= R Y T B BUIC X % BARRY 22 kPRI 2 kR 5,
(1) RepRInE)

DU BT KETEIC L DM nIC D& PR, B BRERREIRIC X 5 24 RFEUAHNIZ £ 2
RABTEE 2 BHMh, HEMEF— 2 0BMEEE £ CICIZoREFEH 2 BRBLRET L, “REET
b5 K V2 EAIZ 1Al T 72 B 0 f A SR T LT,



(2) {¥E o mesE
LA, 3 7 = — A CfalRfE it O e o ONEEERTHE 2 920 L T3V . DR HMHE T —AIZL 58
MO R T R R O X 5E T LT e,
Z7x—X1 : Re— R EHE - v~ v BT
7 x=—X1 : O (v—7) &3 T5
7 = — X1 : BEEH - FRENE, [FHRINE - FHl, FEg o

A

(3 MEDTEA AL K

KEEHA FI2dH 5. Nationa Building Research Organization (NBRO) A& 720, Ko—2
LRI LB o, 7T— 2 BUE, BEOMERE/RREOMRR EICIRHAT, Zh
OOMRIE, EFE (2) 1SR R OB & ORI R OB IciE H S iz,

(4) Z“WREEIE KR NZEICD T D DXIR
HHPR E LT, LR &5 - BAs LY, £ RSO W T HMat A Bls L7z,
s ZHUNZEEN DK OPEL (4 A 18 HEH4R)
< FREEHN D T — U RIZ T2 o Tk OBE (4 A 18 HEBRAR)
< TR B DRHAOHEH (4 A 19 HBIAR)
- fERRHETES AR O 72 b ORE SRR E (Fiat)
- ZHILOBE) (£E) oM ()
- IREEHERE) DR £ & R O E(L (4 A 18 HBA4R)
c BEROTFT =X BRE =Y 7 (4 A 18 HBHAR)
CJEHLEROTZD ORISR AT AOHEEE (4 A 18 HBAA)

3—3 E—FELYSUNGEHBKREOERLRERICHANDRE

3—3—1 =I—hMZALy TSGR

I —ME Ly TS EIE, aa U ARTITEN LI A~EREHETH 4 km, KFVOT~v X IH
(Dematagoda) BR2>O IXPE~K) Lkm O 2w UARTHHEMNICAET 5, a0 AT OBGERIZ X
O (EHIFTAIX UDA), 2 ARTTTNTHRAET 280 Z 4% 4 H & 800 t 52T AFL TV, HfEKY
8 M DIV TH D, N ENIRIS — 1D &Y ORI T, 1990 HAR1Z HE st ik & fiti X 7220
F FIRHIE A~ DOEFEY NI NG E - 72, A RO KIREAHAREOR) 8 I ARIOEFIIRI3I—20 L
BV T, 20174 4 A 14 H OFREERNITR RS SH 48 m CEYE ST 40m89) £ CHREEMISEA L
FHER TV,

T4H20HORA) U ABNBMREICL D S LB T —v g VERNIHESL,



.II '. :i " ; I ,) 4 _'_-h JJ ' : % y 4 o .
3—1 EIIAT (1990 FLURT. EihE) 3—2 HREAT (2016 €8 A)
by National Building Research Organization by Hiru news

3—3—2 MEORE

S— M2 Ly TS TIILEI A DRTEMREOGEN b - T2 b oo, av U RifioH
TH ORI 2N 2T, H & 800 t DFEFEW KRNI A S 7L TUz, 2012 4R1Z1%
FEFEW g 15 LR D P KR DTG LR DO BRI FEIEW I O/ 2R RIS E U7y, £ D% b BEFEY
DOENITAE STV,

Z 9 LT, KEBAmAED 2 BEFNCELERICYZ Ty 7 BAY . MR X 28
AR ENDIZE ST, EHIZ, FERTO 3 HREIZEHY 100 mm OFERAH Y 2017 4 4 H 14
H. 1% 2 RF 30 /3tH, /& 49 48 m DBEZEM @ THES > & re PR 23 B BRI Ba 9~ 5 K 9 1A
L7 (|3—3),

s

M3—38 KXREMEHRIEE (20074814 8)
Photo by Sri LankaAir Force

REAEIZ L iR P EMEE 2 S (B3 —4, B3 —5) & &b, BUEEHT
ITHAED AT A4 R EFER (3 mARE) NAL, TRICLAFEEHESEORENELT (I3 —4
i B 3 — 6), £ 70, BEEEWE Eix O P KIS 3 R & 200 m 1272 > THITRBEZEM IR LT,

BB, FEEMBOE — 7 S SPRERL Y S 3mEV 45mELE Th -7 2016 4£ 5 H i, 24
BRI 275 mm DR S - - BRI LA U TH2RYy, 207, TR ORI OFEHS -
(7 (330 H X800t=#9 26 /7 t) |12 &V HARIZ/EH T DM EMIFIBRICGELZ D EEZ X BRD,



- =

3—4 REDEEMOHEIRKR
(P REBIIHARD X T A PRI I DK EHRBND)
Photo by Sri LankaAir Force

H3—5 BEEEYCEDEERE R3—6 HEORSA K. BRI
By Sunday Times K HEE

(201744 H 20 H)

3—3—3 HMEDRA

BEFEWIE D T OHARIL, RS FE TV N EIIE— NE T, RrICREm AR A U vEal
WIEFER ISR R @D E S HERE L T D Z e S Tnvsd (B3 — 6, Colombo Municipa
Council: Detailed soil investigation for the solid waste disposal site at Meethotamulla, Final Report, 2013) ,
DR HMZEF — LT X 2BV T, fEERNImIE S CHREYE O TEICAFET D kg5
ErnfER T (A3—7),

B ORBLE A D &, E—E 272 (B3 —8) BALNIEN, BFFEEWEOTEE O M
PEALK) 40 m OFIPHAS 20~30 m BEERRICHEE L iz (B3 —11), ZhbdZ £2vs, NBRO

2 HRGG7kE L A T 2 A . IREIEE o BB EEMREE F ORI L0 KREL D L HUBENIZT R A L,
ZORDIZIREEEIZE Y B N ET HEL,



Ot (B3—9., BI3—10) »LBv ., FEFEYORE LITCREROREIZ LV FEFEYE O EE)N
R L FEEYEE FORPEE TN RENE U 2 LS EOREREO LR EE 2 D,

V,
i| [ BH13 <
% il S
o el =7

W i 1 kg 7
Nrpertsn b

RIS - KR e

g ] WE b
L, ety b o 1111 RS A
T T2
b s B =

M3—-6 EEVMEETICHFEYDIHNRBEE
by Colombo Municipal Council: Detailed soil investigation for the solid waste disposal site at M eethotamulla,
Final Report, 2013

37 KAFOTLAHBHE K-8 HEMNELAETHONEE—ELY
(20174 H 21 H) (20174 H 20 H)
i
luom_ ....................................... i

i

= By 4@ i ¥ ol 50 m 200m

H3—9 MEEOEEVEOMK (£:ZEPFEE, £ : HEKX)
by Colombo Municipal Council: Detailed soil investigation for the solid waste disposal site at Meethotamulla,
Final Report, 2013



b C
ST e L .
7 iy L gteral iy
J Lote il

N =l T N W e P, R it ay N Y

llllllllll &‘“.‘...‘_‘.‘ ‘.‘.L.’ r f
H3—-10 MmAREOEXEK B3—11 PREEKOREARER

by National Building Research Organization (201744 H 21 H)

3—4 HIMMIRE

A2V T UNBIF~ORZIIHE « T - REIE WD Z A DA FEEY - JEHEEY &
IN—F VT FRAREVHIEFATEY L& bz, BERNRESHEA 2L FICR#E
12,

TR R e RHIR R
HEIEW X R (1) BAFBEFEMORE) 22 (1) BEIEW A O T E e H S o 321
(2) ik 72 RHEEETE O fa R i &L TE LIz Wi IR O % E
(3) THAEGIZ RS D K IET (2) BLoORE
(4) FIZLDBREH Qhmd®, b | (3) ikmbr#EDENM
L T HESL) (4) ZEALDT= 8 DY R

(5) K E M TFAKDEHE
FErE SRR (1) 2 WREFHMO-DDOE=FV | (1) E=FV 7Ok

T R OV o AT WD A/
- EALFE - IR R - H A

- B L AT A (TEEE - H - AL (ERIED
R O REHE & R ARER) - BERN

- 7T w7 OIBHEAE « MR AKAL

- NI X 518 5 7 3l oo S i (2) BEFEW) & BRI

- R — 1T X2 E R B
R R O EHR I TE =42 U
> THRERICHES S

3—5 EHIMXK

(1) FRGHEEMORREY 27
AElOREAEO ERT, fido B0, FEO FTOSEEcor - 72k B2 5
NDN, ESLRGEE LOREMEBIIMEMEHEVEDLRN I LD, BUELEEYE
2 X DI & 58 OGN AP GEVIRIBIC H D L B 2 D, B bRENIC L A EEIC L
STHEOREDO VA7 B35, WT5lE EOBESEY @MV K U Lc$E (b7 2 U
1989 : RIEHIEBY; OHEFRPEFEY) ORHE 22 EVERHN pp.143-144) 235 Z &b HEE 22 kIS A3



PETHD,

MMA T, il %2 H5IATh IR LT b gEEYE (B3 —12) 3. k. RLER
TR THERAEL THY (B3 —13), EEMBENTORNDEELZEZHZX D, ZhHDY X7 DfF
TEIT, BEEEME OTH EANTICBE S KBER 2 7 v 73D (B3 —14) ZE&nHHHMTE 5,

3—12 HWEOHN+HTREWIALMEA

K 3—13 FAELRELGHKOKFEEYRE
(20174 H 21 1)

(20174 H 21 1)

B3—-14 REIBZIZVY
by drone
(,20174-4 H 21 H)

(2) i 72 b i B O fE etk

G, BIELHREL LY L2 hEMA L) T2 hBRBRBURATEERECHD B2 5
N5, RACHEHEIEZ1T 9 2 Lid, RHEO V2 LRSS N D TR B 5,
F 72, 2012 FEOBEFEN)JE OVE L C OHEK B TER LSO BRICBEFEY g O/ M2 R A3 A T T
HZED Y, MEARREERICITY A7 B35 L0 5,

ZOORRERIL, T2 U 7L 0 BEKREEREOENS T T v 7 ORI O BIR %k
BT, BUEARTEIRIEICH D ERAMICHNI TE D L X ETHORETH D,



(3) ApgEHh kSRR

DR HMZEF—LIE, 44 21 A & 22 AIZ, AEBLGICI\W T TR0 72 BNl 2 G A 4 FE it
L7-, FAEIZIE, MSAAltair 5X < /L F 4 A v —%H\ iz, HEORER, BHGaick Vg
FREIZRE RBIT R BEOMEEZ R L, AIPEST A (COMB ; LEL%). —ffkixFE (CO;
ppm) . fiifb/k#E (H2S; ppm) 72 EOFELHT A IMMERE SNT-ORTH 7=, 7272 L. A
BUEHEECERARIO 2 AT CYEE, BHITHER 2 INTVE) ICBO TOREWERE O AR
2R &R, 16 K126 (LEL%) Aok LTz, Z ORI 2 IZFEFEYE P Ic B\ T o 7
MZE TR SN ATHDL EBZ BV, SEIOERORFBEIZL>TRI vy TSN TWe
AMMARBEHNOIRE L2 b D EHEET A Z LB TE 5,

R, @IRERHHATICE, B8 =15 1R T X 97, BT ARWE R 52K E
D BEEFEO B, T LT HARENAET A ZBHH L TWD D EE X 6D,

th

N '

X3 —15 HREZAEISMEDREKE-FYICESONE-HIE QKRR
* [ RO KA XDV A BT H 2 LN TE 5,
(B E 1 ORRIE 13559 30em)

ZORERIZHE S E DREME T — AL, B CTEEEZ L TV DBEGREICH L, BG4 Mk
WTIEZ N a EOBIEZ G KK EREELE 325 2 L 2o, EHCHNSE 2 Bl I R RFFEE
THREEIE L, TRAZEERECT VL b— N EOAHEZERICIE T2 FEZRET 52 &
HSTHIKK D) A7 NEED T EE2RETDH LS, MRS Lz, b, SRIOFHEZKRILIH F
THLPEMNRLDOTHY, RN AT=F Y VT RRELEZ LN, ZOETERS L,
ZL T, bLEWTRARBENERE L TRl SNL5GE, XU FlL—F— (TAKZE) ORE,
RHEKPKEEDORE ZHETT 2 X 95 L,

ZDOXE IR H AT K DS DOFEAENL, 2017 4E 3 AIC=F AT « T VAT ~UNH O
HIEREEEI T U OB TIE SN TWD, Wolm VKENREAET D ETHKDTZDDKDEAND S
BV, TOMRNFHIRLZEEPEENHBRHEDO Y A7 8@ EDLIEN, XA FTF R ED
BEWEORESESEIE R T RKELSI SR T AEER S 5, BERO K TRHIZEAITH
0. ENMYEERSEREY (“YEZRT) L) BMORERMEICERTAMETH S,



(4) FIZLHBRBXHE QEmEXIR, b Lo TFHEF)
RN ET DIKOABLTH HLEAIX, MILTZBEED O ARG 30~40E L L bivd (K
3—16), ZrUIxtL, ERTo7=/bE PO 3 BROREER O AR ZFHRAI Lz 2 A, 25~35
ETLZEALIT > TERY ., BEABNTORIVUIACIZS WEHTTE S (B3 —17),
F7o. BEMEAZIET 57201203, BIEDE O EEZMEIT % 720 O HGE 72 K HEK 23 6
THETHY, BEMRELTHELEZ N U TFIIEDTH D, ULENS, EOZINE TORE

TR TH D LTSN D,

M3—16 HEROEZY(GE0~40° ) E3—17 BI-&2REER (G 25~35 )
(201744 H 21 H) (201744 H 20 H)

K3—18 ENEELE-FETORLUF
(201744 H 20 H)

| RGO |

(D “RAEOERETFRIO IO OHME=2 ) o 7 LR AT AOEA
FIR L7z L0 | BEFEYRE K ORI IR ES O AR ZERIRIEICH Y | BEIEY B IR O F
BRI 72 TR E BT HERERH D, Lo T, RHREIE e EEET O
REEI, BEEVEOFEBOWREZ MR LT-H EIITHIRETH D, —F, MHOBIRN TS
WTWD, Fa—roO@llck s e BEMERIZIEZ 7y 7BECTW L agEErE Y (B3
—14), 207 T v 7L, WKOEREEHA~OR BT ATHEE 20, T [HICHET S aTHert




MWD, ZOXIICHERICKL DEEHMOREOMERIENEZ DD, ZOfBRELZEE 2, B
DR R~ OREHERN L 24T 2 72012, RN ELK ORBMREICE S\ RS O 27 LD/
BRI OB AZHELET 5, 7eds, BMAEFKDT 5 REMNEK OFER L OEEEIL, FREN
HEINDZHOLD /S pfas U, ERERKOWEEE PSR TS 22 ok tx 5
LT &ETH D,

T, BIRERL OBEEYE LK O T AR X ) FHNC AR L ERIREEICH D720, MO, 247
FRIIERR EDFEIEZRTEEZOND, 20D, IR 2, BEIEY)E 0 %8) % B
B2 2 L CEOHmMEERIICHmE, BUOERKOEEEICBERERT HV AT LOEA
PHELE S 5, BRI E=X U U JHEBIZLTOERBY TH D,

- BEFEW @ N O TR ¢ A
- 7Ty 7Ok BRAME, B, Thky)  HREAOFr—r
- EEWREIAROZE : Fe—

o KIS R X D AR ST - &

3—6 - REIMIRER
DR HGMRF — LI ZHNZENNDH L E=2 ) T OfREREEFE 2 TIITS N D REP RN
HRICEALTUTOLBVRELZIMD L O,

(1) FEFEMHAE O B ER S O FER & 228 LT Wik o
2V 7 7 NBRO T X % b 2 & AT C U, k55 Hivik oD 5 B2 2 200 1308 [ BL B L RS 7o 3R
E% 52 TWhDR, BEFEWIEIZOW TSI L 0 #EE L7 x5 2 T\ 5, BFEEY)E
DEBEOMETERZMD Z ENTEIUE, X0 EMARLEMRITICORND T TR, BERE
W ORFHC b 22085 (B3 —19), Z D, BEIEWIE O T2 T 5 72 OB
(B3 —202fl7R) Z4T5 2 & 2T 5,

FOS : 1.344

Distance (m)
With additional soil fill F |
3—19 XS UHANBROICKDXESRE
FEST D HOZ < MFEFEWIE 2180 5 12 O BEIENIE ORI EK 2 D 2 L1, L0 EREA g &

WY 22 W R EHT D 7R3 %)



3—20 EEVROBRGHRZE (Eho—EEAMKR., EEMNEEHAR. TERARR)

HATOREREREIEY O RNEIELSy (BRIZAN) FRERA~OHRFZR 3 —21 ([TRT, DAED
PESEBESEY) O AN 1AL R OALE AR AT R DN AR O B ATRHE DB R REF DY
ENELATBUIC L VIER R END Z LD D, TOHE, NEIELGIZ K % AL BRE~0D &
ZIRETDOOMENRE B, B3 —211TRT & 912, EAROMENR, 1. JRMREE),
Kififkb, TAKE ORNR2END LN RNTH S,

3—21 HhERtA DERXREREYTEIELSTEEAND RS

(2) BLomE
LE LW R O FHC RSO TEEMEB N B Shied Lo, BEYNBEH LRV E ) BE
EW BRI Im OB L217H 2 L &2HERET 5, Bhick o, fEmon B (B Eo
AL, BRI . NAKREIHIC X 2 BEFEMMAR O ) PRy 2 ErEom LIz, A% o7
A DI L0 BB ~DEE LT 5 Z ERAHETH D,

(3) kMR D FE
PEFEW G ~DRKIRZECRENIC & DIEmER B 2B T2, B HRICHRIC X 2 1EmbiRE o £
KOS =7 U — MY (E723R2A) OMESIC L 5MAKRIEEY 2T LAOREZ RS 5,
mk, BLEREEREL, ARICET SREEMLEERICEBNTO RSN IR THD (K3
—=214),



(4) LZEALD T DK%
BEFEWIE OWFAKALO EF/-Z2B S Tedis, Aotk L TOPKIR OREZHET 2, W
KEDOGIMEH ZHFZIITH) 2008 a7 U — MLOEANZ L FORESL, KFER—
U o T KD BEFED BN O N OB P EEND,

(5) iRHIK & I FAKE P
YR HTIE, TRE TREICDIZ> TREKDBELELTWD, ZOR-KDFRKIZ X
% (£ R O R 0S8 A BB~ D B B 2 RIS 5 72 IS R K 2 IEICAER S 2 M E R H 5,
O MHERLEGESL LT, —MRANITRbIc =7 L — 7 — 2 E 2 RIFHRX 1AL E5
EHEN TS, ZORBEHIEOHMFIIUTO LB TH 5,
1 HHORPUSMEIE U 7R HK LR 2 B3GRt T & D,
2) L EINOHLEE TRIAWIREDR KIS LTRSS T 52 LN TE D,
L RL ALY DIE T O KD &I IR OBEAF 5 OKEITER B2 52 T o 5613, E
RADOREFHEENHR SN2 25 E T, HlSNTKRE NREMERIGEE] 7o & TR E -
T LT 2 RER D D,

| IR EmE |
(D) =%V > 7Dk
RREEDN AR U 72 BEZEY) g K OMR TS Hils O MR D 13K T LT 0 . BRI HZE b Th > Th
KRG \CEENRET HRLEERRELEZZOND, 207D, BHRRNET LIEdbED
MR =X U VIRV ETH D, ZROH L0, WO MSIIT 724 THERE (FEED
BoORHIRCE LA ET) [CRBT5E=X U v S OFEMEHLET D,
UTICRENRE=F ) VJHEHAZRT,
7Ty T DR - AT
s ARIEAT A DIAR (A X T AET)
- MR O (EREHT — 2 &)
- BERNE
- BEZEW)JE DN R KL
- DO KE T
T, Fe—r RSl vzt =4 Y 712z, BEIC X 2 HENESE O E A
BELMENOEH TS0, BHEICIAKEIRHIERIND Z ENEEND,

(2) BEsEM & PGt

DR BEMFEF — LT A Y T v h BN BEEKR O TR b 0 & e fa i o BRI & Bl
ERELTWDHIRITH D Z & 2R Uiz, RIS, ZOREERFREICHT DAY 70 I ERE
DINEEZHER LT,

DR HEMZE T — MIAM S B OGN T 7T 4 ¥ 558 T Tl 0 . Z O fLA A
LSBT T DEAEI S BOHIIC —EDE#RE L TW\WD Z L 2 fid L,

RO VEEIN OB E RIZIB T, e - BEREN BRI NLIXETH D, FrZ. &
A S & NI IC B VTG S D, TR, 7 27 & AERRCEWR e & O BRI T E



HICHAMTDONL O NETH D,

72, 3R KO RALEE S YN T O AUE, v AR H R OVE BIRIRD Z A OHIIC A %72
FE LD, FRZ. TROBA » ME 3R KO EHIORHGEH) 22 BEIEW A PRI IEF I EH B e AR A
Y FTH D,

PN T DBEFDLELD~ AL —T T U e AT — IV RNV A —RKTL B a—75Z LW
HTHY, T~ AF =TT DRNT, TNDHDAT — 7 RVE—ORIo T ~EEE 7SI
2T H_X&EThD,

cRMEEEL, BEOMRICONWTY A IV E#ED D Z L1, BEMORERZMZ D720

WCIERICR R FIETH D, ZOTDITIE, VA 7GR BCHBEII R ERFEDH D
Zate SRHEMEIZIANT 7 IEHIEZ AT 2 Z L RN TH 5,

s AR OBEEWLEEOBUIR 2 M E 2 5 & BEASLERZ 5 6O 7= P B, BEFEY) O Fcké sl
N EEHIT 5 OICIEFICRANTH D, 2L, BRICHND A MOV, EEIC
REEITHORETHD, o, 29 Lol 2 A5k T 28812013, SEH A A O RHER & BT

BICETHIREEEORESHTA RTA4 VOREREICONTHSRBRETEITH) ZENEETH
. 29 LERERIEDZO DMWY A EITH Z LA, sk 2 BT 2 RO SN E R OB fFE &
WHZEED DR TH D,

B2 BEIEYEB AT O 20X, B EEROBEMNARAIR TH D, £z, NiliE/2BEEY
BHIC K > TRE~OEFBENE UGS Z L2200 T, ERICK LTHOREAEITW, (E
ROW a5 2 & CTREMOREZNH TS ZENEETH D,

Final disposal volume in Japan

1998:Home Appliance
Recycling Law

2000:Construction Material
Recycling Law
Food Recycling Law

80

2002:Automobile
Recycling Law

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

1995:Cantainer and
packaging Recycling

40 Law

Final disposal volume(million tons)

M3—22 BADIHEHIBIZEIT-EEERMEE CHAIRE

BEFEWALERIZF51F % Public Private Partnership (PPP) 1341l & O ST TR S T4 7> =
YChDH, AV T UABUFIL, WS E B D PPP ORRENRIC OV TIEEICHEf L TR
HZENBKETHD, *#“* BV, BRREES CEEARE (74— V7)) TRIEER
RFEHEYEEORABREICE > TRITANLND O T, o, BREREW & DOLE LT-EH



EHWRTAZLRME LD, T, PPPICBITAHTH LWHA RIA L DEAN, AL—R
IR L EATICAE A TH D,



BAE REEXEOTEE

JCA IFINETRAY T U BB, FEEMEBOXEFEEZWHMICHEH L TWD, b0
PRINTIE, Ao E, ZTHIUYA 7 ARLarRA N, EROERHN i EREEND, [2FEEE
FEYEHEY X —RENm ET Y27~ (2007-11) |. SATREPS (HUER SRR RE e [E B A28
Wit 71) 12k 2 TRV Z 2 hBEEMILI ST 51T D Hls Re ik 215 2> U 7215 YeBh 1k LB HAlT o4
(2011-16) | 72 EMNEBITH 5, BRFS T, BEIEWIZONDIERR T b v — )b M OB A ik 2 B
THHRAEMENRAY 7 U DBHIZIRE S, EBEZERLTNWD

UTEINOOBENSDOIHRICIESE, 5% HARD ODA | ;5%%%@JT%@\%T%6
72k, FRIZOWTIE, AU T U BEIF~OXEEZRRT 5L O TiEZewy (non-committable basis) ,

s RO L ORBRICHES L I — N Ay TGO RE~OHNHB S, Zhud, AU T D

BN EREF OEREZM7ET DD THY, YA NMIBIT HLERRCIHYRES I - 80K 2 & te,
« BARORRLEZTEH L7z 3RALHE K O LB i D i Ko~ A4 — 7 T o ~DOKE, Zhb

X, OAREHG BIREORBREZTEHT 2,
< BEINT 5 ZAOEITH LTV 720 OBEAFALEE i a% O - EERUGEIT ) ) D Hil S b2
- BEFEWE PG O SR IE T30 D BT SR

HAMNE, 2 Y T BT & OBRERAFh 28 T Vﬁ%ﬁiﬂi 7‘6%‘5’%0)??}% (22T

Bt a T 58X H 5, HARENFE JICA L, ZD @5%@#%@? KoT, AU T
CHBNE HEEEDLHEND D,



B & B

1. #HEE (G830
2. HMREELR

3. IEEVHH

I

4. HiEFLF

paill



THE FINAL REPORT

THE INVESTIGATION OF THE DAMAGE CAUSED
BY THE COLLAPSE OF A GARBAGE MOUND
AT THE DISPOSAL SITE INMEETHOTAMULLA, COLOMBO,
DEMOCRATIC SOCIALIST REPUBLIC OF SRI LANKA

JAPAN
DISASTER RELIEF TEAM

JDR

April 2017

Japan Disaster Relief Expert Team



Table of Contents

Map of Meethotamulla disposal Site ... e 3
1o Background........oooiiiiiiiiiiiiiiiiiiie ettt e e e e e nnraaee e 4
1-1. Outline of the diSASter...........ccoiiiiii et 4
1-2. Request from the Government of the Democratic Socialist Republic of Sri Lanka.......... 4
1-3. Response of the Government of JAPAT........c..cocooiiiiiiiiiiiiiieceecc et 4

2. Outline of The JDR tam ........cccoooiiiiiiiiiiiiiiiiiiiiiiicii e 4
2-10 PUIPOSE .ottt ettt ettt ettt e s cob e ae b e e e s 4
2-20 IMIEIMDIT ...ttt ettt e et e e et st e e h bt e e nr e et ee s neeeabbeeeattesnnensrnaean 5
2-3. SCREUIC ... e ettt ettt s ee b et e e s eeeaaneean 6
3. Resuits of the Investigation....................ci e 7
3-1. OVerall FINAINGS........c.cooiiiiiiiiiiiect ettt et et e s 7
3-2. Initial Response operation by the Sri Lankan side ... 8
3-3. Composition of technical recommendations..............c...c.ccooiiiiiiniiiine, 8
3-4. Technical recommendations in the ShOrt term ..........cccooeeiiiiiiiiniiccce e 8
1Structural measures| ......................................................................................................... 8

H Prevention of collapse of the upper portion of the remaining garbage mound........... 8

2) Risk Slope shaping of the remaining garbage mound before stabilization............... 10

3) Prevention of fire at the Site........oooi i, 10

@ Reconstruction of slopes under emergency Operation ..........cceeveeeeeeeeeeereeeveeeeeeeen. 11
INonstructural measures| .................................................................................................. 11

4.

) Monitoring of the site for prediction of the risk of secondary collapse and installing a

WAITHNZ SYSTEIM 1etttereitrteeeeirreeesiureeessetreeeesseteseasreeessasreessnsaeseasseessasseessansneesssssessssssessas 11
3-5. Technical recommendations in the medium and long term..............c.cccooeiiiiiiiiinnninnn. 12
]Structural measures| ....................................................................................................... 12

[€)) Strength tests on garbage mound and cross-sectional design of landfill in

MeethOtAMUITA ....oooiiiiiiiii ittt 12
2) Slope protection 13
3) Cover soil ............ ... 13
4 Gas Ventilation........ocoiiiiiiiiiiiiiiicciccceeeeeeeee e e ee e e e e et e e ae s aa e araaaaaae 13
%) Drainage system for stabilization of the landfill ............cccoocciiiiiii, 13
6) Leachate control and underground water management...........coeeeeeveveeeereeennenenennen. 14
lNonstructural measures| ................................................................................................. 14
H CONtINUOUS MONIEOTINEZ «.vvvvrreerreriiiiiieeereeereeiieerireeeeeesiarieeeeeesassnianreeesessssnnseeees 14
2) Waste Management PIAN ........oooeeeiiiiiie ettt e e e 14
Possibilities for future cooperation ..., 16



Map of Meethotamulla disposal site

Photo by Sri Lankan Alr Foroe

Topographical map of Meethotamulla disposal site

|
"

...._..,,....np
L
M'J

i




1. Background
1-1. Outline of the disaster

The collapse of the garbage mound at the disposal site in Meethotamulla, Colombo
on April 14, 2017, affected a large number of people, including loss of lives and much
physical damage. According to the Government of Sri Lanka (hereinafter referred to as
“GOSL”), as of April 24, 32 people died, 11 people were injured, and approximately
1,782 people were affected by this collapse.

1-2. Request from the Government of the Democratic Socialist Republic of Sri
Lanka
On April 16, the GOSL requested emergency relief to the Government of Japan
(hereinafter referred to as “GQOJ™).

1-3. Response of the Government of Japan

In response to the request from GOSL, GOJ immediately provided emergency relief
goods to assist GOSL'’s efforts and decided to dispatch the Japan Disaster Relief Expert
Team (hereinafter referred to as “The JDR team™) to Colombo, Sri Lanka on April 18.

Based on the above decision, the JDR team consisting of eleven technical experts in
the areas of geotechnical engineering, solid waste and landfill management, urban
development and public health, etc. visited the site, and held a series of meetings with
relevant stakeholders of GOSL to discuss measures for secondary disaster risk reduction

and waste management along with providing technical advice.

2. Outline of The JDR team
2-1. Purpose

The JDR team was dispatched to Sri Lanka for the following purposes.

(1) To provide technical advice for preventing secondary disaster at the disposal site
in Meethotamulla as well as safety measures and recovery operation through site
assessment at the disposal site.

(2) To assess the waste management situation at other existing disposal sites in
Colombo and surrounding area through site visits.

(3) To consider possibilities for cooperation in the field of waste management based

on Japan’s experience in sustainable waste management.



2-2. Member
Title Name Specialty Organization Period
Lead Mitsutake Senior Regional Coordinator, Southwest 4/19-26
eader -
NUMAHATA Asia Division, Ministry of Foreign Affairs
Director, South Asia Division 3, South Asia 4/19-26
Deputy | Haruko Assistance ) )
Department, Japan International Cooperation
Leader KAMEI planning
Agency
Director of Geotechnical Engineering 4/19-26
Division and Head of Soil Mechanics and
Yoshiyuki Geotechnical ] ) )
Expert Geo-environment Group, National Institute
MORIKAWA | Engineering
of Maritime, Port & Aviation Technology
Port & Airport Research Institute
Senior Researcher, Earthquake and Structural | 4/19-26
Dynamics Group, Earthquake Disaster
Earthquake
Yosuke Prevention Engineering Department ,
Expert Geotechnical
OYA National Institute of Maritime, Port &
Engineering o .
Aviation Technology Port & Airport
Research Institute
) Landfill of Director, Waste Disposal Management 4/19-26
Atsushi )
Expert waste ground | Department, Japan Industrial Waste
YAMAWAKI '
engineering Management Foundation
Seii Landfill of Leader, Strategic Business Development 4/19-26
eiji
Expert ! waste ground | Division, Project Management Department,
KAWAI )
engineering Maeda Corporation
Urban ) ) ) 4/19-25
Deputy Director , International Cooperation
Ryuzo engineering L )
Expert Division, Global Environment Bureau,
SUGIMOTO | and public )
Ministry of the Environment
health
Deputy Director, Office for Waste Disposal 4/19-26
. Shunsuke Waste disposal | Management, Industrial Waste Management
xpert . .
KUDO management Division, Waste Management and Recycling

Department, Ministry of the Environment




Deputy Director General, 4/20-25
Satoshi Assistance )
Expert ) Global Environment Department,
SHIGIYA / planning ) )
Japan International Cooperation Agency
) Representative Director, International 4/20-25
Mitsuo Waste
Expert Network for Environmental and
YOSHIDA management o .
Humanitarian Cooperation, No-profit Inc.
Deputy Director, Emergency Relief Division | 4/19-26
o Junichi Logisticsand | 2 and 1, Secretariat of Japan Disaster Relief
Logistics o . .
HIRANO Coordination | Team, Japan International Cooperation
Agency
*Ms. Onuma Yoko, (JICA Expert), Dr. Naofumi Sato (JICA consultant) and Ms. Nayana

Samaraweera (Local consultant) have supported the survey and contributed to the final report.

2-3. Schedule
AM PM
04:30 Arrival in Colombo (First batch of the JDR team) 1400 Meeting - with Ministry of Disaster Management
(confirmed)
4/20/2017 Thu 11:00 Meeting with the Embassy of Japan 16:00 First site visit at Meethotamulla
12:30 Internal meeting within JDR team 17:10 Arrival in Colombo ( Second batch of the JDR team)
20:00 Internal meeting
13:00 Joint meeting with Ministry of Local Government and
Provincial Councils, Ministry of Megapolis and Western
Province, Waste Management Authority, Ministry of Mahaweli
Team A Development and Environment, Central Environment Authority
421/2017 Fri 9:00 Second site visit at Meethotamulla Ministry of Provincial Council and Local Government, National
! Solid Waste Management Support Center, SLLRDC and NPD
16:00 Meeting with CMC
TeamB
9.30 World Bank Mission meeting chaired by Mr.
Paskaralingam
4/22/2017 Sat 10:00 Site visit at Karadiyana landfill site 13:00 Third site visit at Meethotamulla
4/23/2017 Sun Internal meeting Internal meeting
4/24/2017 Mon 10:00 Reporting session to President 15:00 Reporting session to Prime Minister
14:00 Meeting with the Embassy of Japan
4252017 Tue Internal meeting and reporting 15:00 Submission of the final report to related Ministries in Sri

Lanka
19:00 Departure from Colombo




3. Results of the investigation
3-1. Overall Findings

The JDR team highly values that GOSL has been taking prompt actions after the
collapse The JDR team recognized that the GOSL had united the stakeholders both in
disaster risk reduction and waste management, and had taken instant measures to
stabilize the garbage mound.

While appropriate immediate measures are supposed to have already been taken by
the GOSL, we would suggest some technical recommendations that may be considered
in the short, medium, and long terms for the future stabilization of the site. The
followings are major points of our recommendations (details described later in this
report).).

B Short Term measures: For the safety management and prevention of secondary
disaster, it is important to:

= Install warning system based on rain fall

= Maintain dump shape in the short term

= Not change the shape of waste layers and to shape waste layers only after

stabilization of the dump is confirmed through all monitoring indicators. This
could take considerable time.
B Mid-Term measures: Stabilization of the site through a comprehensive approach

= Gas control and water drainage

= Leachate control and treatment

= Assessment of soil modulus of the dump

s Shaping the dump into stable slopes

Further, in order to establish an appropriate solid waste management system in Sri
Lanka, the following are recommended as medium and long term measures.
B [n addition to the construction of a landfill site, it is necessary to implement:

= Waste segregation

»  Consideration of introduction of intermediate treatment such as composing and

waste incinerator

= 3R (Reduce, Reuse, & Recycle)

B Considering the importance of recognizing the costs for solid waste management.

We expect GOSL’s efforts to raise public awareness, consult with citizens, and

consider introducing tipping fees.



3-2. Initial Response operation by the Sri Lankan side

The JDR team recognized that GOSL’s initial response operation and seamless early
recovery activities had been implemented effectively based on multi-sectoral
coordination. The stakeholders both disaster risk reduction and waste management
have jointly conducted investigation on the cause of the collapse of the garbage mound
in Meethotamulla and took urgent actions and necessary measures for stabilizing the
garbage mound in both medium and long-term. The JDR team recognizes highly values

GOSL’s strong leadership in such a difficult situation.

3-3. Composition of technical recommendations
In this report, the recommendations are presented, according to time-frame (short /
medium/ long term) and the type of measures (structural measures and non-structural

measures). The items to be covered in this report are as follows.

Short term actions Medium and long term actions
Structural (1) Risk of collapse of the (1) Strength tests on garbage mound
measures upper portion of the and cross-sectional design of
remaining garbage mound landfill

(2) Risk of slope shaping of the | (2) Slope protection

remaining garbage mound (3) Cover soil

in short term (4) Gas Ventilation
(3) Prevention of fire at the site | (5) Drainage system for stabilization
(4) Reconstruction of slopes of the landfill

under emergency operation | (6) Leachate control and underground

water management

Nonstructural | (1) Monitoring for prediction (1) Continuous monitoring
measures of secondary collapse and (2) Waste Management plan

warning system

3-4. Technical recommendations in the short term

]Structural measures

(1) Prevention of collapse of the upper portion of the remaining garbage
mound
|Findings]

The National Building Research Organization analyses the main cause of the

collapse to be the failure of the soft layer beneath the garbage mound, which The



JDR team also supposes as a cause of the collapse. This can be supported by the

facts as follows;

» Heaving of the soft layer was observed in front of toe of the garbage mound,
(Ref. Figure 1),

» The top of sliding mass of wastes has a terraced shape, (Ref. Figure 2)

Y

The soft layer has thickened in the southwestern direction where the landslide

has occurred.

Figure 1. Heaving of the soft layer in the forefront of the Figure 2. Insufficient compaction of the garbage mound

garbage mound. and terraced shape collapse.

It is also supposed that weight of the garbage mound has increased from piling up
of wastes and infiltration of rain water into the garbage mound, and thus exceeded
the bearing capacity of the soft layer. After the landslide, the garbage mound
including the base soft layer became unstable. Rainfall may induce further collapse
of the garbage mound, because the weight of the garbage mound will increase due to
infiltration of rain water into the garbage mound.

Furthermore, cracks in the back of the slope of the remaining garbage mound
imply a risk of collapse around the upper portion due to its cliff shape and piled up
mound without enough compaction. It is possible that this type of failure will
continue to cause repetitive upper portion failure of the remaining part, as was seen
in the example of failure of a garbage mound in the soft layer reported in North

America in 1989.



(2) Risk Slope shaping of the remaining garbage mound before stabilization
[Recommendation]

The JDR team recommends that slope shaping of the remaining garbage mound
should be done only after stabilization of the dump confirmed through all monitoring
indicators. Movement of the garbage mound including crack growth should be
monitored during and after rainfall, so as to confirm its stabilization. Slope shaping,
such as cutting and filling before stabilization may trigger further collapse, since the

remaining part may not be stable after the collapse.

(3) Prevention of fire at the site
|Finding]|

The JDR team conducted preliminary gas survey in the Meethotamulla dumpsite
using a MSA Altair 5X multi gas sensor on April 21 and 22. The results indicate that
the oxygen concentration was normal throughout the site and very low level
concentration of hazardous gases such as combustible gases (COMB), carbon
monoxide (CO). and hydrogen sulfide (H,S) were detected in most parts of the site.
However, at two locations along the base zone of the collapsed cliff, high
concentration of COMB was detected: 16 and 26 (LEL%'). The combustible gases
were probably generated in the waste deposit layers by micro organic activities and
released from newly created exposures caused by the sudden collapse of the garbage

mound (Ref. Figure 3). The combustible gases raise the risk of a fire accident.

Figure 3. Bubbling of gas at leachate seepage in the dumping site. Photo taken by Yoshida at around 11:00, 21st April 2017.
|[Recommendation]|

The JDR team strongly recommended prohibiting any firing activities including
smoking to avoid fire at the disposal site. Once a fire breaks out at the site, it
would take a very long time to be extinguished, which will significantly inhibit

smooth recovery and stabilization operation of the collapsed site. The JDR team also

I LEL: Lower Explosion Limit
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recommended prohibiting parking of vehicles or heavy machineries on the dump hill
to avoid unintentional hazardous gas permeation inside of the vehicle. Parking at the
ground outskirts of the dump while vehicles are not in operation may be advisable.
The JDR team also recommends that the GOSL plans continuous monitoring of
hazardous gases concentration at the site for environmental safety. Based on the
result of monitoring, taking countermeasures against disposal site gases, such as

installing pipes for gas ventilation, is recommended.

(4) Reconstruction of slopes under emergency operation

Considering the angles of the slope formed after the collapse, the repose angle,
which is the maximum or the range of angle that the slope of the garbage mound
can be stable, is assumed to be between 30 degrees to 40 degrees. The angles of the
slope shaped for reconstruction by the Army consisting of three stages
embankments, are between 25 degrees to 35 degrees, which is within the repose
angle of the collapsed garbage mound. Therefore, the JDR team supposes that since
the slopes are stable, and therefore so, the risk of a surface collapse in the shaped
slope maintain low (Ref. Figure 4).

In order to prevent the entire slope to fail, the rapid drainage of liquid from the
garbage mound (e.g.. rainfall and pore water) is a key for avoiding increase of the

garbage weight. Therefore. construction of a trench is an effective emergency

measure (Ref. Figure 5).

Figure 4. Slope and trench Figure 5. Trench

IN onstructural measuresl

(1) Monitoring of the site for prediction of the risk of secondary collapse and
installing a warning system

[Recommendation]
Rainfall may induce further garbage mound collapse, because cracks of the

11



garbage mound may become water passages, which could grow into slip surface.
Therefore, the JDR team recommends that early warning system based on the
amount and intensity of rainfall should be installed before the rainy season, in order
to alert the neighboring people. The criterion of rainfall to activate the alert should
be lower than the estimated value that would induce further collapse so that it
would allow workers on the site and neighboring people to have enough time for

evacuation.

After the landslide, the garbage mound including the soft base layer is unsteady.
Therefore, the garbage mound and the base soft layer may continue to move
(displace or deform). The JDR team recommends the GOSL monitoring the items
listed below for early detection of further collapse for safety.

» Internal deformation of the garbage mound by inclination sensor

» Crack growth: opening, gap, width and slip, by human eyes and drone

» Tracking Survey of the garbage mound shape by drone
Y

Ground deformation in the trench and surrounding habitant area.
The JDR team also recommends the early warning system for detecting further
collapse to be installed, based on monitoring results at the garbage mound, for

passing out an evacuation order for workers on the site and neighboring people.

3-S. Technical recommendations in the medium and long term

[Structural measures|

The JDR team recommends that medium and long term measures should be taken
only after monitoring results are confirmed to show that the movement of the garbage

mound has been stabilized.

(1) Strength tests on garbage mound and cross-sectional design of landfill in

Meethotamulla

In a slip analysis, the National Building Research Organization uses strength
parameters of the garbage mound based on academic literature instead of actual
tested data because these actual data are not available at this stage. Acquiring
strength parameters from actual tests would be desirable not only for a more
accurate slip analysis but also for stable cross-sectional design of a landfill. The
JDR team recommends that the actual strength of the garbage mound should be

investigated by on-site tests.

12



(2) Slope protection

It is necessary to prevent infiltration of rainwater into the garbage mound and
slope erosion resulting therefrom. Therefore, The JDR team recommends to cover
the slope for protection with vegetation and to also install a leachate collection

system with a U-shaped gutter (RC or rubble stones).

(3) Cover soil

The JDR team recommends that after the waste landfill in a proper shape. the
entire waste landfill should be covered with about 1 m thickness of soil to prevent
exposure of the waste. Covering the landfill with soil improves hygienic condition
(including prevention of mosquito breeding, flies and malodor) and enhances the
stability of the landfill by preventing infiltration of liquids including rainwater. In

addition, it will suppress methane gas generation, which would also contribute to

mitigating the impact on global warming.

Figure 6. Japan’s Experiences; a time consuming effort( 3 vears approx)

Before rehabilitation After rehabilitation

(4) Gas Ventilation

There is a potential risk of autogenous ignition due to exposure of the garbage
mound to fresh air resulting from the collapse. Combustible gases generated and
accumulated inside the garbage mound should be ventilated properly in order to
mitigate the risk of fire. Installation of ventilation pipes and leachate drains in the
dumping site is recommended for safety and stabilization at the site.

(5) Drainage system for stabilization of the landfill
The JDR team recommends that drainage system for the whole garbage mound

should be installed to prevent increasing the level of internal water level from rising.

13



One of the options is to install a permanent trench made with reinforced concrete,
based on a detailed design. In addition, boring a horizontal drainage in the garbage

mound to directly drain the water accumulated in the mound may be another option.

(6) Leachate control and underground water management

The leachate has been generated for many years. The leachate will have to be
treated to the level so that it does not pose a threat to human health and the
environment. As a simple leachate treatment system, extended aeration treatment is
usually carried out by installing aerators in lagoons. Advantages of this treatment
method include:
» it has flexibility in designing leachate treatment; and

» it can readily cope with a wide range of flows and volumes of leachate

In case the underground water of the garbage mound has an impact on the water
quality of existing wells in the surrounding area, a treatment or filtering of the
contaminated underground water, including through Permeable Reactive Barrier is

needed until the contaminated underground water is confirmed to have no threat to
human health.

|Nonstructural measuresl

(1) Continuous monitoring
The JDR team recommends that monitoring at the site should be carried out
continuously after completion of short term measures. The monitoring data should
be acquired in each stage of cut and fill, or construction of any structures and after
heavy rain, etc.
(Items to be monitored)
Crack growth
Combustible gas generation including Methane gas
Ground displacement (inclinometer data included)
Rainfall
Water level within the landfill
Water quality survey

YV V V VYV VYV VY

(2) Waste Management plan
[Findings]
The JDR team found that the GOSL is currently developing waste management
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plans for the western province, which include emergency planning and mid to long
term plans. The JDR team fully recognized the strong intention of Sri Lankan
authorities to address this challenging task.

The JDR team found that segregation of organic waste is promoted in
Karadiyana disposal site and that is has contributed to some extent to the reduction

of waste volume at the disposal site.

|[Recommendation]

The JDR team recommends that social and environmental aspect should be
carefully taken into account for the planning and implementation of future waste
management in the western province. Specifically, environmental impact that can
be expected on the site and surrounding areas such as groundwater, road access and
transportation plan should be carefully considered.

The JDR team recommends that 3R activities (reduce, reuse, recycle) and
intermediate processing, once properly implemented, will be an effective measure
to reduce waste volume for final disposal in Colombo Municipality and
surrounding areas. Especially, the points hereunder are very important for
implementation of 3R activities and sustainable waste management in the mid and
long terms.

» The waste management master plan of the Western province is expected to
be reviewed and developed jointly with all stakeholders and the roles of
every stakeholder should be defined in the master plan.

» Recycling of specific items through cooperation with private sector would
be effective for reduction of waste volume. 3R-related regulations including
specific item recycle regulations such as recyclables as well as organic

waste recycling are expected to be introduced.

\%

The intermediate treatment including incineration will be an effective option
for decreasing drastically decreasing the final disposal waste volume, which
is highly deemed necessary taking into consideration the current waste
situation of Colombo Municipality, although cost analysis should also be
carefully conducted. The standards and guidance for technical specification
of facilities such as gas emission standards will be useful for the
environmental design and management of facilities and can be expected to

gain acceptance and support from the citizens.

Y

Both costs and citizen’s support are required for better waste management

and the risk as well as environmental impacts of poor waste management

15



be fully recognized and understood by publicized to the citizens in order to

gain their cooperation in reducing waste.

Final disposal volume in Japan

120

1998:Home Appliance 2000:Construction Material
Recycling Law Recycling Law

Food Recycling Law
2002:Automobile
Recycling Law

80

1995:Cantainer and

packaging Recycling

40

Final disposal volume(million tons)

20

mmmmmmmmmmmmmmmmmmmmmmmmm

Figure 7. Japan's Experiences; Introduction of policies and regulations reduces disposal volume
Regarding private sector participation, since PPP (Public Private Partnership) in
waste to energy project is technically and financially not an easy option, the GOSL
is expected to carefully prepare and structure PPP proposal with clear conditions
that are feasible and therefore acceptable by related investors and waste
management related parties as well as those that ensure environmental performance
and stable operation. Introducing the new guidelines will support the smooth

preparation and processing.

4. Possibilities for future cooperation

JICA, under its development cooperation scheme has been implementing multiple
programs for solid waste management in Sri Lanka. These include working on ways to
improve waste landfill sites, waste recycling and composting, raising awareness of
issues and etc. Such examples are: “The capacity upgrading project for the National
Solid Management Support Center (2007 -2011).” and “The project for development of
pollution control and environmental restoration technologies of waste landfill sites
taking into account geographical characteristics in Sri Lanka (2011-2016)” under
SATREPS (Science and Technology Research Partnership for Sustainable

Development). Currently an expert in pollution control and reduction of environmental

16



burden in solid waste is working with the GOSL.
Building upon past and on-going cooperation, the JDR team identifies the following
as possibilities for future cooperation on a non-committable basis.

» Providing technical advice for stabilization of the Meethotamulla site, based on
the knowledge and experiences of Japan to complement on-going efforts by
Sri-Lankan authorities, which include advice on safety measures and pollution
prevention/mitigation measures at the site.

» Technical cooperation / master plan for the promotion of 3R and intermediate
processing activities utilizing experiences from Japanese local governments.

» Technical cooperation to improve operation and management of existing
disposal sites to cope with increasing waste volume.

» Technical cooperation for developing waste management plans

Japan is willing to consider future cooperation in the field of waste management
through close consultation with the GOSL side. The GOJ and JICA will be ready to
continue discussion with GOSL following the findings and recommendations presented

in this report.

End
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2. HEREH

2017/10/13

Assessment Report
by Japan Disaster Relief (JDR)
Expert Team
in Response to the Collapse of a Garbage
Mound in Meethotamulla

April 20 to 23, 2017

Activities
e Assessment of the Site in Meethotamulla
— Possible cause of the collapse

— Safe management of the site
— Measures for stabilization in short term and longer term

* Exchange of technical views with GOSL relevant
authorities such as:

— Ministry of Disaster Management, Ministry of Provincial Councils and
Local Government, Ministry of Mahaweli Development and Environment,
Ministry of Megapolis and Western Development and etc.

* Observation of the Karadiyana dumping site




Technical Recommendations: Short term
measures for Meethotamulla

Short Term measures: Safety management and
prevention of secondary disaster

— Warning system based on rain fall is critical

— Maintain dump shape in the short term

— Do not change the shape of waste layers. Shape
waste layers only after stabilization of the dump is
confirmed through all the monitoring indicators. It
will take time.

Technical Recommendations: Mid-Term
measures for Meethotamulla

Mid-Term measures: Stabilization of the site
through comprehensive approach

— Gas control and water drainage

— Leachate control and treatment

— Assessment of soil modulus of dump

— Shaping dump into stable slopes
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Technical Recommendations: Medium &
Long term measures

According to our experiences, in addition to
construction of landfill site, it is necessary to have
— waste segregation
— introduction of intermediate treatment such as waste
incinerator

- 3R (Reduce Reuse, & Recycle)

Tl P I [ I

ne recogni tion UI bUIIU Wwadastie imanageiment cost

S
— public awareness, consultation, introduction of tipping fee

Japan’s Experiences: it will take time

Before rehabilitation —> After rehabilitation
in 3 years (approx)
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Japan’s Experiences -Tokyo Dump War

Demonstration against dumping site in
Tokyo 1960s

Dumping site in Tokyo

Final disposal volume in Japan
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Recycling Law
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The Way Forward

* JDR Team will submit a final report to GOSL
before their departure

* Japan is ready to extend cooperation
regarding waste management based on close
consultation with GOSL side

Thank you, @20 548 and 155 !'_I’)6'6l[ﬁ|

From
the People of Japan

2017/10/13
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Japanese expert team for Meethotamulla garbage dump disaster arrives

A Japanese expert team for Meethotamulla garbage dump disaster arrived in Colombo yesterday
and has already started series of discussions with relevant ministries and site visits. During their
stay in the country from 20 to 26 April, the mission will look into the possibility of future
cooperation in the field of solid waste management in the country.
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Japanese Ambassador Kenichi Suganuma handing over emergency relief goods to Disaster
Management Minister Anura Priyadharshana Yapa in Colombo on Wednesday. At lefi is the
Chief JICA represetntive in Sri Lanka, Fusato Tanaka.

The Government of Japan has provided emergency relief goods for the people affected by the
collapse of the Meethotamulla garbage fill in the Colombo District

The handing over ceremony was held at the Ministry of Disaster Management on Wednesday
with the participation of Kenichi Suganuma, Ambassador of Japan and Anura Priyadharshana
Yapa, Minister of Disaster Management.

The following emergency relief goods were provided through Japan International Cooperation
Agency (JICA) to meet humanitarian needs. Emergency Relief Goods List: tents (500) Sleeping
pads (500), portable Jerry cans (250), water purifiers (10), generators (10), floodlight equipment
with generators (10), headlights (25), Poisonous Gas Detectors ( 5), High Accuracy GPSs(5) and
Mobile Toilets(5)

Usuke Tanaka an official at the Japanese embassy in Colombo said that Japan had also decided
to dispatch a Disaster Relief Expert team, who will arrive in Sri Lanka shortly. "They will hold
discussions with the emergency team of the Ministry of Disaster Management and other
stakeholders on how to expedite relief efforts and to reduce further risks. Japan is determined to
continue to assist Sri Lanka in the field of disaster risk reduction."

The Government and people of Japan sincerely hope that the people of Sri Lanka would
overcome this tragedy and strengthen society’s resilience against disasters, he added.
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killed 32 people on the northeastern edge of Srz Lanka’s capital Colombo on 21 April, 2017. A
Japanese disaster relief team is advising the Sri Lankan Government on measures to deal with
the huge rubbish dump and relocate hundreds of families in the neighbourhood following the
disaster - AFP

A team of Japanese experts who flew in this week to advise the Government on how to deal with
the aftermath of Meethotamulla tragedy yesterday surveyed the site.

“We hope to be able to give a report by Tuesday,” Mitsutake Numahata, a Japanese official
heading the delegation was quoted as saying by AFP.

“We are looking at what to do with the dump itself and the threat to neighbouring areas.”

The Government on Thursday outlawed protests over Colombo’s garbage crisis following rallies
over the city’s waste disposal after a landslide at a giant rubbish tip killed 32 people and
destroyed 145 homes.

President Maithripala Sirisena announced that anyone preventing city authorities from disposing
of garbage could be prosecuted and face an indefinite period in jail, his office said Friday.

“Any person who by word or deed causes a disruption of garbage disposal will be guilty of an
offence,” the presidential order stated.

Armed with new powers, garbage collectors Friday began clearing the trash that has been piling
up on Colombo’s streets for a week since the city’s main tip -- a 300-foot (90-metre) rubbish

mountain -- collapsed on homes.

Authorities were forced to dispose of garbage at alternative locations but that had triggered angry
protests by residents who blocked trucks from dumping rubbish.



Sri Lanka has ended a grim search for survivors after the landslide, and was now clearing the site
at Kolonnawa.

Local authorities have already declared areas around the vast tip unsafe for housing.Prime
Minister Ranil Wickremesinghe promised survivors that permanent housing would be provided

within a couple of months, and pledged to shift the dump elsewhere.

Parliament had earlier been warned that the towering mountain of trash posed a serious health
hazard and that a long-term solution was needed to dispose of Colombo’s waste.

A night of heavy rain, followed by an outbreak of fire, destabilised the 23 million-tonne garbage
heap at Kolonnawa, causing its collapse.
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Japanese experts make explosive discovery at Meetotamulla dump

by Upali de Saram

A team of Japanese experts who conducted a thorough inspection and evaluation of the
Meethotamulla garbage dump has found that density of methane there is around 30 percent. They
have indicated that the average methane in the garbage dump should not be more than three
percent.

The Japanese experts have warned that even a little spark at the site could result in a massive
explosion.

Accordingly, the Disaster Management Centre officials took action to cover the areas where
methane were emanating from.

Assistant Director of the DMC Pradeep Kodippili said that 240 displaced persons were still in

makeshift welfare centres following the Meethotamulla garbage dump crash, which left 32
persons dead and many others injured.
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The Japanese Expert Group which presented t
President Maithripala Sirisena yesterday, proposed both short-term and long-term measures to
overcome the problem. Head of the Experts Group Mitsutake Numahata explained to the
President, as a short term measure, the garbage dump should be stabilized to ensure no further
collapses. Before the onset of the monsoon, the shape of the dump should be streamlined and the
base should be covered with polythene, he noted, according to the President’s Media Unit. As a
secondary measure, the Japanese experts suggested that the shape of the dump should be made
symmetrical with a broad base to ensure proper the distribution of gravity.
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The Experts Group had also proposed long-term measures to remove the dump by adopting 3-R
system of reduce, reuse and recycle.

Head of the Experts Group Mitsutake Numahata handed over the report and made a power-point
presentation to explain the recommendations of the group at the President’s Official Residence in
Colombo.

President Sirisena thanked the Japanese Experts Group for undertaking a comprehensive study
within days of the disaster and said the Japanese expertise would be useful to solve the major
issue of garbage in Sri Lanka.

He pointed out that although the Meethotamulla disaster began as a human tragedy, now garbage
has become a political issue. He stressed on the need for a lasting solution to the issue and sought

continued support from Japan for this endeavour.

Ministers Susil Premajayantha, Anura Priyadarshana Yapa, Patali Champika Ranawaka and
Japanese Ambassador Kenichi Suganuma were also present.
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Japanese experts present report to President, PM

A group of Japanese experts presented their report on the Meethotamulla garbage dump collapse
to President Maithripala Sirisena and Prime Minister yesterday in separate meetings.

The head of the group of experts, Mitsutake Numahata, handed over the report and made a
PowerPoint presentation explaining the recommendations of the group. He said as a short-term
measure the garbage dump should be stabilised to ensure there will not be any further collapses.
Before the onset of the country’s monsoon, the shape of the dump should be streamlined and the
base should be covered with polythene. As a secondary measure, the shape of the dump should
be made symmetrical with a broad base to ensure the proper distribution of gravity.

The experts group also proposed long-term measures to remove the dump by adopting a 3R
system of reduce, reuse and recycle. President Sirisena thanked the Japanese experts group for
undertaking a comprehensive study within days of the disaster and said that the Japanese
expertise would be useful to solve the major issue of garbage in Sri Lanka.



He pointed out that although the Meethotamulla disaster began as a human tragedy, the garbage
there had now caused a political issue. He highlighted the need for a lasting solution to the issue
and sought the continued support of Japan in this endeavour. Ministers Susil Premajayantha,
Anura Priyadarshana Yapa and Patali Champika Ranawaka and Japanese Ambassador Kenichi
Suganuma were also present at the occasion.

Brief outline of the Japanese
assessment report
mAssessment of the site in
Meethotamulla

mPossible cause of the collapse
mSafe management of the site
mMeasures for stabilisation in short
term and long term

Exchange of technical views
with GOSL relevant authorities
such as:

mMinistry of Disaster Manaqemem.
Ministry of Provincial Councils

and Local Government, Ministry

of Mahaweli Development and
Environment, Ministry of Megapolis and
Western Development, etc.
il0$r\|raﬂ»:m of the Karadiyana dump-
ng

Technical Recommendations:
Short-term measures

for Meethotamulla

mSafety management and prevention of
secondary disaster

mWarning system based on rainfall is
critical

mMaintain dump shape in the short
term

mDo not change the shape of waste
layers. Shape waste layers only once
the stabilisation of the dump is con-
firmed through all the monitoring indica-
tors. It will take time.

Technical Recommendations:
Mid-term measures

for Meethotamulla

mStabilisation of the site through com-
prehensive approach

mGas control and water drainage
mLeachate control and treatment
mAssessment of soil modulus of dump
mShaping dump into stable slopes

Technical Recommendations:
Medium- and long-term measures
WAccording to our experiences, in addi-
tion to construction of landfill site, it is
necessary to have waste segregation
mintroduction of intermediate treatment
such as waste incinerator

m3R (Reduce, Reuse and Recycle)
mThe recognition of solid waste man-
agement costs

mPublic awareness and consultation
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M’mulla Disaster : Prez, PM welcome Japanese recommendations

The Japanese Experts Group that probed the Meethotamulla garbage dump disaster, presented its
report to President Maithripala Sirisena in Colombo yesterday.

The President thanked the Japanese Experts headed by Mitsutake Numahata for finalising their
report within such a short period of time and assured that their recommendations would be
implemented.

The Japanese experts have recommended that as short term solution the garbage dump should be
stabilized to ensure there would not be further collapses. "Before the onset of the monsoon the
shape of the dump should be streamlined and the base should be covered with polythene. As a
secondary measure, the shape of the dump should be made symmetrical with a broad base to
ensure proper distribution of the gravity."

As a long term solution they have proposed that the garbage dump be removed by adopting the
3-R system of reduce, reuse and recycle.

The Japanese experts also met Prime Minister Ranil Wickremesinghe and handed over a copy of
their report to him. The PM undertook to carry out the recommendations in the report and thanks
the Japanese team for their work. He said he expected assistance from the Japanese government
to accomplish the task.
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