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125 v v N OBLE TR B RAT 2 FEKOBKMELEE 21T > T 5, F72, Dan Chang
Bio Energy New Scheme & LT, & &) XUVOHEGE TR THAET HNNT A% A X FEREL
T 4A0MW HBEDIEFE A 1T > TV D HBIDBFEI S 47,

(8)Promotion of Using Biomass for fuels and Chemicals Production under SP
(Chulalongkorn k%%, Tharapong Vitidsant #£#%)

BIfE, FaovnraryRKETHEBINTNDS SP2 7 uYx s hOBIKIZ OV TR H
o7, SP2 vl T, M ZHOBEEMRNANA T~ A, TITAF 7 Th, BER
e A2 RWT, BB, g, T ALl T7 AL X VX —FHC~T U T
NI A I NEFER T DO Oigk AR T CTh D EEOMPA N D 7=
95 A HMFEIZ L DB OMEDO T LB T —2a

2 A DEFMFZ I BIE, Eii L TWDIEBHICONWTOUL TFTORERH T,
1)Waste Biomass Utilization Research (Dr. Manaskorn Rachakornkij)

NA F= AKOFIAFHE (BEKPESBABEHARER, BEa 7 ) — Mo, 4
T4 MERAIE) OFEIT,
2)Using moist sludge from community wastewater treatment for growing rice
(Dr. Nuta Supakata)

ATEHEK CORGIEFRZFIH LI ORI SOV TR B S o=, ZOWFETIE, i
DR DN TDIFRE CEESEDOEFER IOV TERBRZEN SN TN D,
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3) Removal of Formaldehyde from the Indoor Environment by Absorbent from

Agriculture Wastes (Dr. Wanida Jinsart)

NA T~ AEFEYEFH UTEWERNCLDEVLAT AT E ROZRIZOWTREND -

7

4) Bio fuel and Biodiesel (Assoc.Prof.Apanee Luengnaruemitchai)
= A D OIS ISIZ K DA AT 4 —BLDERKERE S AT LOENLDT

B )=V DERITONTRERND 1=,

(10)7 >/ — b AR R O
FRTHICEAR L7277 v — D OEFHERD R SN, IEZ T, BEEDEHROIMIZY

Teo TR, BOR, B, #aRE (EREW OETOmICEBWWTHE NS DL LB TE

D, FEAT—=UIZBWTIL, FEEYRNA A~ ZAORFRAETOWREN., IEHFIEICHRED

HDHEBZTCND, ek, WYIREMNA TV a v & UL, BEHL H A {k, HEE(EAT

LNTEY ., ZOHTH AMELRBEEN D 3B O FRICEALR H D LW I RERE R oTz, Tz,

FREDEEIBRNLER L U TREASENZET 6, SRR ERGHSED

A B—=R=YFNpala=r—a PR EEDB RIS,

ADT—7 > a v 7B D kOG5
UV—rvay BT ot LTI FO X S22 o72,

1) V=02ay7TOT7 U r—MIED L, A ETOREFENR A A~ ZAOFIEHO
FMNT G 7o T, BOR, iy, 2B (ERE#H) O2TOmICEWTHERH S &
INTHBY, HEAT—VITBWTIFHIR AR CoREL, UEFEIRERH D &5 %
HITWD, WYRENNA 7 a & LTE, BERl, T A b, HEER R T o TR Y |

Z DT AERBERN 3 B OMFFEICBI LD D D & WV D R & 7r o7,

2) BRIZOWTED LS AT > a AR OVNE—HEICITE 2 e, BEAIB 4 H
W2 ZAREIZE L TIEA A A5 0 U RBEICKHLTE 57210 OHEMT N 2 A 121372 < | #ERF
FHEOHICBWTHLEND D,

3) NA A7 AFEIZOWTIL, BEMOEERDICESG SNDTZORE LT HRENTE
BRWGEEND L, o, MFFERBENEL . BORMERFEENTE RV —2 b R 6N
Do FHTNRIED N A F~ ZAFEBITHOWTIIHERFDEE LV,

4) s OBREICEE L T, e OERE, MREHE E TEB 2 TRAaNR T
A4 —VEV T ARERLETHD, £, EREDEGEIRNBLER & L THERAS
WA O, AERRIIIERGASEDO A v F— =Y FrRala=r—ar
MULELE DRERN LI >T,

5) WA A~ ARFEOREITY - TiL, HiffEm DA b b, MEHE, i To
BARRFHMERIHFETH Y . ZNOLDMENRFHFZNTND,
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BHA-14 BIZELORARTSE

BE 415 BIFEREDETERT EE 4-16 Buncha &£ DEFEE

S 4-17 Orawan 4 OMR FRA-18 0—9 23y IOSME

BEA419 7—02avTRiBEOER BEA20 77— avTRORRERE
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3. /1 VKRRV T COBMARE NI~ g v

EfEHFE 2011 £12 A 26 H (H) —31H (1),
RERE - HHBE. RAaRRRTe, B, HHEB 2 (CLERBERERT) . HA)IE(H A TE)

3-1. M=

AV RRVT N RUVTTOT—7 2 gy 7HMER OB ZT, YHioBRE L O
e ala=r—varERY, N AYAFNER - SREEET D & L biT, KHO
BiIHE R OIUE, BIESHT 21T 2 ToOIZFE S v, BIHITIE, 7 U7 KVEEFEIEY FE Y
Fxi (SWAPD) OA V FRUTRETHHL ANV RUVTHRRFEOZ VY « X~ 7V Hfz
L ET DREKRFEREMRE OB IO b L1, 1K - BB LHHEORPGHN, BB
THFE - RFEBRET 7 INT 4 L ORE, BEMDEIFT— " A AFEH T —27 v =
o T N BT N BEREM LR O FUE E T, MBI A Y o — VR SR E i
THIENTE T, LT =2 v ay 7 Tlk, HFRIEEEZRZ TURAREmIERR S
. ZINE O EE S IEFICE . REEICK T L,

32, AV KRRV T CTCO¥EBEATY 2—)b
ABEIOFHNZEE LT, A > RR U THERICER L2 EENR 2R 4-2 1277,

K42 AVFERVTTOEBR 7T 21—)

12 H 27 H (k) | ABN I Ny 22580 (U r ILH) -0 RUTERY ITB) 26
DFEH—> R
Hotel: Bumi Sawunggaling Hotel (/X2 K JA)

12 A 28 A (K) | ZFai - ITB 1K - BREE LR~ DO RHGHH

RELF7 7 INVT 4« REBHAEFEOSEIZSN
Ptk . BEEEM) 1 X —“Treatment and Processing Technology for
Municipal Solid Waste—Sharing Experiences- dJapan and
Indonesia” (TEBTTEIEEEIEY) DB M—H AR LA > RR T D%
BROIAAD-HIZ])
Oy
Hotel: Bumi Sawunggaling Hotel (/X2 K 7A)

12H29H (R) |#&H : XA A ~AT—7 v a v 7 “Waste Biomass Utilization,
Sharing Experiences- Japan and Indonesia” ([ FEIEY) R /31 4~ A
FERA—AAREA LV RRUT ORBROIEF D012 ))

Hotel: Bumi Sawunggaling Hotel (/X2 K 7A)

12 H30H (&) | Rl : Ny Rumb Y DA IRR (7o) ~B#)

1% BRI ARER (T N H IV T N B AL )
KI5 THIHio AT ) Ny Z2EH (Vy L)

CEH, HAZFHE)

N RCTRRFETOPIA, 12 4 28 H (OK) OFRTTIZ. BN/ B o TRRFEOY:
EENESEEICT, 1K - BE T4 @ Suprihanto Notodarmojo Zf5z~D FGEHR %
1T, OBBUREEKRT: « N Ry TRRFOME R O FRIEE OFFIT. QBEFEW OFINEH
BT 2H VA, @A v RRUTHA OV A, OFIREED R, ©BEAFE D&
R OREHE & ZH50, OFEEY RT3 X —OFHEICET 5 B RAAM AT 572,
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FE 421 FRREDERXE EH 422 FRREDETHET

FlEMNT, B - BE LHHMRERICBN T, A - BEFPHOT 7 LT 4« K
Bz, GEb 12 41cx LT, ORBERE R T OMZE K OWHETEE ORI, Q@BEFEMR /A 4
~ ZADOHMTERLZ OMT —~ OWFFEIFENCEE T 20 AR, @ARDOY =27 v
O BB R OREEIZ BT 23 A L 0 e Shvie, £ ok, ORFEAFZER ) O "TREME.
O A A~ AZAOHMTER O PN, @A TS 2 EER#E~DOT —~FICT D E G
BR OERRDPAT O,

‘
¢ LICER

BEA42 7—02avTICHTAHESRE 2 TE424 BREDICHISIERRE

3-3. BEEMEII—

A RRTTRIOEFICEKSE, V=TT a vy 7OFiHDF%ZHA LT, “Treatment
and Processing Technology for Municipal Solid Waste—Sharing Experiences- Japan and
Indonesia” (I#FTIBEFEM DORIREI—H AR L A R T OREROLG DI-DIZ])) LEET
LBEFEME I F—2, 12 A 28 H (K) F#IZ, N FLTRKRY OITB) 7 U7 - 7 AL
fif (Gedung Kuliah Umum : GKU) #9231 5 (3F) ~/AF AT 4 7 /— AT CRfES
Nice ZOBIFT—OFMET, N FUTRRY: (ITB). 797 KFEEFEEMHIIF 23

(SWAPI), A > KR TBEEWHETEY v M (InSWA Jawa Barat) @ 3 HI{AT,
BINEFNE, A2 RR VT REEDHE DO A R"—Th HITHERE . e FEE MK, L
¥E. N RULRRFREGRES, GibR 604 &7 o7z, ZOEMARIL, K 4-3I1T58T
LB THD,
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K43 REVEI ST —DOERRATO1—)

P 4 13:30-13:35 | MY - NFw I (Tri Padmi) Zd%iZ L 5HSHE
7 LE¥ T — | 13:35-13:55 | 1. “General aspect of MSW in Japan”
a v SIERERFY AT A4V T o i5EpR HPR  #Hdz

2. “Alternative technology for MSW in Japan”
SIEREERY: AMTRR Bk

3. “Landfill improvement program in Indonesia”
ANICFFER NHEAERREREEE AT (PLP, Cipta Karya)
AV a7 )b e 72K (Sjukrul Amin)

4. “Waste minimization approach in MSW management
in Indonesia”

A ¥ BR T BEFEW =Y v U IN S

T A4 AD v a | 13:55°14:20

7 LVE T — | 14:40-16:20 | 1. “Planning of waste handling at Legok Nangka and
EIVg Nambo final disposal site”

WY VNI A > 7 F{EFR s gEEma e T

2. “Co-processing as alternative treatment for MSW at
Nambo final disposal site”

4> RE A2 Mt (PT Indocement Tunggal Prakarsa
Tbk.)

3. “Experiences of waste handling at Bantar Gebang
(Jakarta) final disposal ”

THE e Ny T DX Yk R -T ) VIR HEAYE (PT
Godang Tua Jaya, TPA Bantar Bekasi), # 7 7 A «J.«~
XK (Douglas J. Manurung)

4. “Experiences in landfill biogas extraction in
Indonesia”

Xaza .- A2 RRUTHE s 70 V&Y (PT Gikoko
Indonesia, TPA Bekasi), L4+ 4 > K7 « ~ULZF K (Leo

Indra Perdana)

5. “Towards a better landfill operation for MSW in

Indonesia “
Ny RYyYIRKRE ) - <27 ) #H% (Enrd
Damanhuri)

T 4 AH w3 | 16:20-17:00

Ve

PERE 17:00-17:05 | =2 U #HIRIC L 5 HEHRE

ZDBEFEW T R T T LATIE, HRORERZ A v R Tl AT 5720, BHRBEH
=y THRORT CHAEHOUE] LT 5 HEITV, SI& T, MR ERR THA
DT Z HBEDORIFEATIZ DT, EiEhATS [HEEBEEM O AW PR LT %
AT T, TO%, A RV TROREL LT, 40 FXUTEMNAKFEEREO
VEUVBRELID A4 R TICBIT AEN AR E T 0 ST N A KRRV T RIEY
WHEEY Yy DXEARRELD 42 RR T OHH AL BIT 5 ZAEELT 7 e —
F | LT LHEEMTON., ERAERINEN RSN, a—be—T L —J BT, &
VA > RR VTN BEE 5 hoiEN T, &Eic, ORFERFZER o, ©
NAF < ADOFNEROAHENE, @ TR RFORBARIZEB TRy hT—27 0 2B
T DIER 2T 4 AT > v a »MTbiviz,
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ATORTUM
IPFTERS

~
=

..LII-‘

EHA45 EEWEIF—OHEE EHA4-26 EEWEIF—CTOEE

ey

34, NAF~AR U= av/

FH.12 A 29 H OK) 1213 “Waste Biomass Utilization, Sharing Experiences- Japan and
Indonesia” ([BEFEM R NA A~ AFNEH—BAR L A > FRX T ORBOIEDT-DIZ)) &
BT ONAF~Y AT =T ay BN Ry oifi7z - 3B Y A7 /0 (Bumi
Sawunggaling Hotel) OEFE=EICTREINZ, 20 I F—0F L, SEERERTY
AT AFENT A WG T, BINEIL. BERWSRAA F~ ZAOFTE B0 0588 01T
HBAfRE . FHEFHIR, LHEERE, GEHK 304 & RoTc, TOEMANEIT, £4-41Z
RTEBYTHD,

x4-4 D=0 a3vTOERBRTa—)

P RES 9:30-9:35 T U BRI L DS ERE
FLAR R 9:35-9:55 “Importance of Research for Waste Biomass Utilization

in Asian Region”

SBRERFEZY AT ATV T 4R BT #d%

NA F~ AFIE | 10:10-11:20 | 1. “Present Situation of research for waste biomass
H O BUIR & 788 utilization in Indonesia”

PE Ry RVTIRRSE = KUy - hZFtE+ (Dr. Edwan
Kardena)

2. “Present Situation of Waste Biomass Utilization in
Japan”

%Ei;)%i‘)%j(?ﬁ WAER  Bdz, BARTERSHE FJH
)1

3. “Present Situation and Potential of Waste Biomass
Utilization in Indonesia”

7 57 K% (Universitas Lampung) U7 4> «
X5 ¢ fE+ (Dr. Udin Hsanudin)

T4 AKB v g | 11:20-12:00

N

BEFEY) RN A 4 | 13:20-13:40 | 1. “Technological Topics of Waste Biomass Utilization in
~ AFTEH O Japan”

N = oS JSEUEREE R Ve GEAD

2. “Gasification process for biomass Waste in Indonesia”
Ny RUVTIRRFE ~NU—- 2% bEFF (Prof. Herri

Susanto)
> 4 AH v g | 13:140-14:15
N
INRIVT 4 A | 14:30-15:30 | i% 8 : How to introduce into national and local
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vyalyo- governmental policies the potential of waste biomass
BEEY N A A~ utilization, how to promote the utilization of waste
ARIEH OHFFE biomass, how to promote research project and
international cooperation. (I[EZEHH, Hi5EER DO H THE
FEMRNA T AFNERZEDO L HITHEAL TP X
M2 EDE AL A~ AFEH 2 HEE L Th < ~E )2
A T~ ARNE R OFIE, EERW %2 £ X 512D

TP &N ? )

P 15:30-15:40 | = U ZfZI2 L H S ERE

T—rvay L, =) X7 VEROMSBRETHEY, Ik, HPARBH
BROEFEHI M TONT, TOH%, A2 FRITHlE BARRNE AL, OA A~ AZADF|
TG OBLIR L ATREME, @BEFEM R/ NA A~ AFNEH OHEATHI 7 7 & AZBT 5 21T -
Too TOH, TNOOHMENFICET IERLNE., ERAZHAITH L L blo, Kklc, =
P e BT VBROEIRT, 5%, BEEMR AL I~ ZOFIER OBARLZICET
D UFEANREAE, ERR S ) & & D K 5 ITHED 2 2MZDNTD/RRVT ¢ AT v v a Y MThi
77

BE425 7—592avITHDERE BE4-20 D—492ayvIOEEEM

ZDRFT 4 AT v a ATBWT, Enrd AL VRSN EE (OFEED R A
Z~ ZFE A O H I O DB R~DH N, QBEFEM R AA A~ ZFIEH OMRE, @
St%. MHRFZER OEEER ) ORE, @A 3~ ZAFEH ORI DO F—8R A~ @FTH
EEYZRET DT2DDOTTR, IZOWTERELZTLE LTERPERSNIZ, BIFICZ
o OB E 2R T,

1) Prof. Herri Susanto

—BIUE, A ¥ RR T BN TAA A~ AFNERICRE I 722 3 1T > Thisr i 217> C
TS5, FEREIZ Y72 - T, SfERRIRY MANRLETH D, Rk FE T 572
DICHEFRFE PRSI OMSIANETH 5, Fo, FEH SN DA~ ZAOHEfR A 7
T O EE AT AOMNLNEETH Y | i % OEEHERFEHENEE TH D,
FRICEHD F A A~ A DR L O E % O BEEeER ERNETH D, FleE=4Y
YUINEHETHY . BT, RSO R I AR K TH b,
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—EEEB IO TIL, ARG ORRA BRI EZ L TV D, HifEeE=21 7R
FHOREE T DIREABE R IS IR EA I FL TV 5,

—Hifm oA TR, EEH CORENLETHY . \MBERPNEETHL, £/, UK
HCTHLHEDMETH D,

—BREDEHIIFABRERICEL S TEEINDI LD THY, xR AR b o T 5
DTIH 5,

—BEFEM G AL A~ A LERRIC, WEREINOA TR =X —EIRGHFTE 5,

2) st

—Fx L, BEIEY R NAA A~ AFNERICBE LT, BEEMRANA 4~ A0 H MW isHi3
LR BB ZA LTV 0, BEEMZAA A~ AFNERHZHEET 2 DICEEROIL,
BT DREEMRNAA I~ ZAOBFOHENEETH D, £/, ZNOLOFEIZRLTED
9 BB = RN X —~DEI A TR TH DN EHRT 2ONEETH D,
—HARTIEH, BRERAEBLTEY, TNOERET HEKRTH L OFEHEDFEEY H N
A F~ ZADOFEREIHNZOWNTHIEEZIT > TV 5, FRICEERFEEZRIL. N1 A~ XAOFE
e LT, =3 F RPN TN D,

3) Dr. Udin Hassanudin

— A v RRUT TIE, BEIEWYRNAA A~ AORAERET, FIFHEEL TWDEN, ZOREIR
ZPAMETRWVWO T, MRTHZENEHETHDL, "M AYAOFIEROFEE LTE, ¥
BRRE VX —FHD 2 5hd 5, FNEHOEIRICOWNTIE, WEAHSLT L F—
FHEZEOTIEWSHABINTETWD, TOFEHOBKEZ L 5T H0PEHEHETHD,
—BEFEMIZONWTIL, AARTHZIEDN, BEHEVNEECTHLLE2LND, BAHS
EOEM, EOL BT 0T 0N ZENREETHD, BERTOLS
HETH D,

4) FH IR

— A A~ AOFNE AN NIER 2 2B BT STV D28, FAP TORERTEY
WA T~ ADERHEFALHET 20N EETH D,

— V% DINVE DBEFMIHOWNTIEL, PRLEEFEEE D S o2 dH 525, Eh b OFEIRIC
WY R EZ EOWNEL TS ANLEETHY, BEETHLERR EOREHE LN
L AT KOS L ik O 2 £ O AT L THED T DB RETH 5,

5) AR H%

— BB ~DOBRIBEHECEBRER O TR L — g U3 v AFER ZED TV 7
DIHETHDHEEZTNDN, BRTIE, FEMIZYTZ>T, AT —7 AV Z—~OfHH
Wi & 28 E 3 L T\ 5,

—BRERIOR Yy N =T OB EETH D, BlZIX, BHARTIL, BEREMOFTEHIESE
IZ2WTIE, BDF OfERUZ Y72 5T, Ao A~ AFNE MR & & I A——~v—F v |
TOMHBEEDOWHINT LY EES N TN D,

—ERIFEOREHE X, BREDRNANA A AFNERZREL T DIZEETH D,

6) TEEE LD DR

— A BlOE I F— O TiEdm SN A A~ AFNEREANEL, 25, BEIRmiciE( o Fx
T TCEMTHDIIRRETH D, 7072, FINA 72 RO 2 Cle < B TR T O SR b B
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Thh, Tk BARANCE Ly, FNEHOEZEZITH 2L METHY . FAUTITRFENE
JE L CWAHFRIGEN & & 610, BUFB A A~ AFNERAOEZEEE 21T 5 Z ENEE LW
7) Ms. Yanti, Environmental Engineering

—CO2 OHHEDHIBOHE 2 & bALARELOREREL L LTS A RATEETH D,
—N=LFANVDAEFEOHRT, EOX AT 2KEZERT 50 2 HIERIRMZ (L O T,
{EEBRE, KBSoNA A~ AR EOREV AT L2 L TED X ITEHRTI0?
8) Ms. Fodiara, Chemical Engineering

DR A A X, FEARETHD L) Z ENSIRBELT XA OYEHENICE#RT 5,
SNA LA ADOFNEMEB 2 D5ATH, EMEHEEEEX TEBTLIETHDH, BEE
We /A A~ ZOFE I — > DR & 72 > T % (Prof. Sato),

9) H s

NA F=2ZFNER T 0P =7 FOMEOHRFEER 2 AW THE%, ERA2R~,

5 DOERNCESE L= [ K VB RITLLTO#EY Th b,

— DX TR REF R OEIBEERICAA, A~ ZAOFIEROFIMEEZTEL A R L—3 g v
LT EWN) Z e, BORICKMIE 57200 TH 5, FHEO N m et O M
IZY e T, Bl R OB E O TR, BRESCHSHOEETHDH, ZD7DHIC
X, IR T 4y NOBXFRAEHTHY , MBHROA TR, BREHE. RECAHE
DEHTHHIRIZONWTHRL TV ZEREETH D,

—N\A G~ ZFNER ZARET 27200, BUREBNMLETH Y | = VX —FIH & L TIL,
A F~= AFEEOFeEMME 7 L TUEEEZ X 57 EOFERD 5,

— EDO X ITHEFEW R NA A~ AFNER ZRET 2 203 E ik m, MEm, . BREm T
DRESIRIENEE TH D & & HIT, RN RIES AT LAOFENNEETH D,

—EHBEH oW TIE, BA~NOWHHIEEZEZ T DE0E LRV, 1 DOEET TR 7
0 — VR TH D, A RRUT ELTHREARCHEA~ZO7 vy o7 il
L. AT =7 FRNE—L L TCEREALI ENEETHD, 4> RRUTHNE, ET DA
A A ANZOWTIRGRIANRH VD | IR, RFE &R O ERE T A -~ ZAOFTEH
DRT NN D, ZZ T, ZNUODOHREENLIZRy NT—J/EVBEETH D,
— WS TR W ET S D ENEBES L EZTWD, EERICOWVWTIE, —HITEBELD
G4 TV, ZNLIFMZ OV TIE, Waste to Energy Dfiiak %4 LieELAITH 2 & T, AL
SEOEER L) Z LN TEDLLEEZLND,

—HARTIE, BIFEETONAS L-Ubry hT—7 ZREFL TR Y, FRENF, HIRESS
IR DR RU— 2 2SI L TE TR Y, SWAPIL HLEFEM P TO—D2DF v hU—
TTHY., ORI A~ ADFNERNE D,

—ARBIOU—7 v a vy SR DT U — MIOWTIE, BT - fHMliL, KEIOT—27 v 3
v AENTEEBIC, BRIEAOREEICERT L L LT 5,

— AR TIIEED R AA A~ ADOMI L LCIE, TR THIPEHAE & I~ 2B B
FENTND, 42 FRUT TR, FEBAR TR TIERWR, 4%, ZAHARERELE
Ok a IR AT DO L T ZEBRETH D,
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3-5. BLHFHA
ARE  :20114F 12 H 30 A (&) 14:30~16:00
%Pt TPST Bantargebang, J1. Raya Narogong Pangkalan V Bantargebang, Kota
Bekasi
Indonesia
Y TH - by T (PT Godang Tua) , #1245, ¥ = -1 K 7%k (PT Gikoko
kyodo Indonesia) fii

N RV TH -1 T—27vay7ORA, 12 H 30 B(&) FHIC, A2 RXRU T OFE%E
MR AA A~ ZOFTERIZET 2 EZAT O 72D, Vv W RN O34 T o
% 773 SN BT NN BN BV TN ALy S DIER AT o T, [R5

SO ERBEEM N ORAET DAL T AEZREIN L, —HE25HNTHHAT 5E

ﬂ@%‘aﬁ CFIH L. KEDIIRFIT AL LTREESNL TS, FRGNITIE, AERPEE
WOHERE LR b &> T, HERLORIEM T Tz,
AV I PANT ISR 1Y /2

(1) EX4F : TPST Bantargebang (WL : 74 Vi 2 L7 8 U HiX)

(2) FRELE : 1989 FER@ B 1A

(3) ##EH: : OPT. Godang Tua and Navigat (2009 4 & V) Z2Ge 4L AN W 558 =) |
@PT Gikoko Kogyo Indonesia (ZL5335 A Z o 7 AR FE BB F2E)

(4) FF75 % - 108ha (Zonel O X%, BILE 15m 7243, 2028 4F 23N XKk D i X % 60m
FCHRIEFRE, Lo U B A2 sk XA~ )

(5) JLFRH 1 6000 b /H ({HL Y% b5 BRI & 135269 | 4500 k >/ (2008~2011)

3000 h/H (2012~2015) . 2000 k/H (2016~2023) DOHFIZFEALTND)

BREA2T BERLMBADT— b BH428 EBHFTOTI—T4 Y

(2) Jiak O

N BN TSR ONERE, T U THRIMRALYE NI, Bk
FRNEER . WS AEIR Y A7 L) | HEE LR, HAREHE SRR S D, ko
B A2 4-1 1T ((BL, H AR, =788 iR L 3 )
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B Separate inert dry
& wet wastes

m . P{ Waste sepuraton E Steamio generiie POWER CENERATION
= ™ - ' Wt wost Pawer d
A Recora e I Ory waste
quantity & pre-
. &
O [_

Stvedoer

Burner bodes

(*DW s

D Syngasto
generate Steam

F_Weot Waste
Anaerobic Digestion

B 4-1 NOZLTN 0SS EERE (HE: O v L2 ERNERR)

(3) it 5% B A
1) PT Gikoko Kogyo Indonesia

1993 4EICAIE L, AAKROEFEBROFEICL 20 P=T ) v 78t Uy WV A%HICT
A IR
2) PT Godang Tua Jaya

1993 TR ST T, f TR ONERL 72 & D43 B COR-ER « TS,
3) PT Navigat Organic Energy Ltd

CDM F %% FHNT TV DR ES,
(4) N BT IR AL Oy

2001 4 12 A 10 B, 05850 LEREIG RSB L, Bisz B RS oHc7 hiifie &
HEPHT DT AV EZ RN ORI T TR 23 E, BIEAZRT L7 me
R3S 2V TSRS E U v Z FERPNICESE Li-, [WH 30 BiZ, AH U T ¢ KiE
£V MOU 1232 2003 4F F TOMKGHEH 21T 5 & DRAMIREDNTZ I H, & HITHI T OF
A, R, BKAE, B EDA 7 T EEET S Z L T B EREIIRE L
7o ZO%G, MENOHBOEENZ SO, 2011 FBER, Py AN Z DT
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Chettiyappan Visvanathan (7 7 TR R FEREGIRBS FH R, ¥ 1)
Surya Man Shakya (K7 7 KRFEREERT-FHPHNER., 1/3—/1)
Albert Magalang (BR5E KNG P BRETE BURBREEHEME, 7 4 U EY)
el Y (AR 2 T REEEAGERT . B A

Orawan Siriratpiriya (F= 7 1> 22— KEEREMIEITHESTE, ¥ 1)
Yong Feng Nie (EFHERFEER Y LYRHEE. PTE)

WH B2 (BEERBERFEY AT 40 7 0 FEFhT. AAR)

R46 NAATREYI 3 OTOSI LA

The 10th Expert Meeting on Solid Waste Management in Asia and Pacific Islands

Workshop 2, Feb. 22. 2012 (Wednesday)
Venue 1. Torigin Bunka Kaikan, Conference Room 5&6

Time Presenter Title of Paper
9:30 13:00 Workshop on Waste Biomass Utilization
’ ’ Chair: Enri Damanhuri (Indonesia) and Shungo Soeda (Japan)
. . . . Anaerobic Digestion of Municipal Solid Waste for Energy
9:30 9:45 Chettiyappan Visvanathan Recovery: Status in Thailand
9:45 10:00 Surya Man Shakya Policy and Legislation for Organic Waste Management in
Nepal
10:00 10:15 Albert Magalang Utilization of Biomass as Fuel Substitute in Rice Mills
10-15 10:30 Tomoko Okayama A Comparative Case study of “Biomass Town Plan” in
Nagoya and Sapporo
Chrisanty Andanawari Development of Small Biogas Digesters from Cow Manure
10:30 10:45 . y . ' at Wanakerta Village, Karawang District (West Java
Enri Damanhuri* . ;
Province), Indonesia
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10:45 11:00 Break
"To Promote the Research for Waste Biomass Utilization in Asian Region™
Report of the waste biomass workshop in Thailand and Indonesia
11:00 13:00

Comments and Discussion: How to promote waste biomass utilization in Asian region
(Commentator: Orawan Siriratpiriya, Yong Feng Nie and Masayuki Nishida)
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Tracking survey

Database for every
second:
Position (Lat, Lon )
Drstance, Speed
Time
Waorang route Mounting GPS logger on
workers

Database of odliection actiwhes by

tracking survey

Visualization of tracking data &

calculation by GIS software

Practical
measuremant
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collected wasie

- Other data and
featwes of waste
collection
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Record of visual features on map and
operationa data on designed forms

Measurement of hewght of
waste in dusthens

|
N

Neasurame

~

Wasle collechon

amount by digital scale

5-9 ETHHT

2-3 ARG R

— 2 DT - BITDRN

# 5-12 |2 Nguyen Du XIS 5 TANEMEEONRZ R Uiz, (EERRIT. ZAE

DR, BiAr, IRE, R, BEE (Baso
720 oERKk), THBRBERNOD ZHDE S (cm), TAHAOFERL), M EtEkg/m3)IC

WA AZRBIL TR L, FTe,

S an

Reaw—2b

-

DUNTIEFE 5713 1R LT2, £ T (Green bin)id—#% Z #(Orange bin) & il L TH> S L,

BLbiThEhol,

= 5-12 ZTHUINEMEEDAR

Items Activities N Min. Max.
Time Collection* 34 0.42 517
(mi) Distribution* 31 0.08 887
Free* 11 80.50 132.68

Waiting* 11 11.45 66.92

Parking* 11 0.62 18.55

Total* 11 174.67 211.33

Distance Collection* 34 14.67 332.55
(m) Distribution* 31 1.17 627.08
Free* 11 2721.85 4727.49

Waiting* 11 126.68 1348.28

Parking* 11 29.65 816.13

Total* 11 5631.04 10019.58

Speed Collection* 34 0.44 1.59
(m/s) Distribution* 31 0.23 3.14
Parking* 11 0.12 1.28

(%) Estimation for each journey of worker

101 -

Mean Std. Deviation
2.12 1.39
2.77 2.13
109.48 13.02
31.18 16.98
7.62 5.93
196.05 11.09
132.87 80.32
191.09 148.76
3672.64 634.34
597.61 394.31
3356.70 271.63
7857.39 1409.87
1.09 0.31
113 0.46
0.756 0.40

&) Estimation for whole working shift of workers
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Parameter Items N Min. Max. Mean Std. Deviation
Weight (kg)  Orange-bin 73 5.40 138.70 47.81 20.93
Green-bin 44 7.20 82.60 36.33 18.05

Total 117 5.40 138.70 42.07 19.49

Height (cm)  Orange-bin 73 17.00 132.00 88.88 23.89
Green-bin 44 27.00 112.00 74.34 22.57

Total 11 17.00 132.00 81.61 23.23

Volume (L) Orange-bin 73 39.44 306.24 206.19 55.41
Green-bin 51 62.64 259.84 148.80 77.14

Total 124 39.44 306.24 177.50 66.28

Density Orange-bin 73 81.23 674.53 231.94 87.57
(kg/m?)  Green-bin 51 66.03 337.47 177.60 94.22
Total 12 66.03 674.53 204.77 90.90
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in Asian Region “
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Private enterprises

while repairing and cherishing things. Through doing
so, consumption of energy resources and environmental loads
can be mitigated in the realm of lifestyles.

Meanwhile, the municipalities that handle waste

to recover substances and energy from waste.

As a result, a society is realized for efficiently conserving
energy and physical resources and mitigating environmental
load.

What is Biomass?

Ecological Definitio

* Concept that shows amount (mass) of biological
resource (bio) exiting in a certain space.

Common Definition

* Renewable biological organic resource except
fossil resources

Why is "Biomass Utilization" needed now? 1.

1. To Achieve the CO2 Reduction Goal of the Kyoto
Protocol

CO, do not contribute to increase of CO, to because

plant absorb CO, from air b otosynthesis
Carbon Neutrality

2. To Create a Sustainable Society Utilizes Limited
Natural Resources

Fossil fuel is non-renewable resource but biomass be
able to renew by sun, water and soil sustainably.

Sustained Cycle of Natural Resources

E=====1)f

ate of Biomass Utilization in Japan

neilerva i L= T

Blackliquer
Waste paper
Food waste

Wood factory

Construction
/00d waste

No-eating portion
of agricultural
project

Forest wood
residue

gRisociety
Inputs Outputs

Environmental
load
substances

Circulative use of Environmental Policy
resources

Water| | EXFaUStgas
t€atment | tfeatment
Appropriate
treatment of
wastes

g Reduce
* Reuse

Waste * Recycle

management

“”"“‘1 Sludge

lassification of Bio

«Animal waste *Rice straw [Carbohydrate resource])
*Food waste e Straw * Sugarcane
*Waste paper *Chaff * Beet, etc
«Construction woodForest wood resifAgscultural resource]
waste (Thinningdameged ¢ Rice, potato
«Sawmill wood residige, etc), etc « Corn, etc

*Black lig@Parlp mill [Fat resource ]
effluent * Rape

*Garbage * Soybean
«Sewerage sludge « Sunflower, etc
*Sludge from human

waste, etc

Why is "Biomass Utilization" needed now? 2.

3. To Bring up Strategic Industries

Development of new industry by the utilization of
biomass

4. To Activate Farming Village

Preservation of agricultural land by utilization of
abandoned farmland and agricultural land

New role of “energv and material su_n_uhﬁ'_______‘

T

Energy Utilizat
[ —

. | Methane Fermentation
\ nima manu; Generat

e

Garbage >

=

< Used food oil «| Esterification || Biodiesel Fuel (BDF)

Cole seed,
Sunflower seed




2=] MCarbohydrate crops
such as sugarcane

Crush ﬂ Crush
2

+ Sugar .
Glycation Alcohol Fermentation Ethanol

1l cno :
d @ ‘ 2 %2
@starchy crops "

such as corn starch

Crush
+ the Phase of

Glycation Experiment
Demonstration

3Woody Waste,
Paddy Straw

Hydrolysis, et

Products Utilization

excretion Fermentation

SR Y e— Livestock feed
Dry A

Woody Waste Recycled wooden

unused wood — : board
Comminution, Crimp

Starch and

sugar such

. Q‘ Biodegradabl
‘ as corn Lactic Fermentation

e plastic

I, Fish processing Ingredients of functional
residue, .. food such as EPA, y -
Ypeatable portion of " aminobutyric acid,
_- jagriculture product, dietary fiber, chitosan,
etc collagen, etc.

Extraction

<Research Title>
3R Promotion through Waste
Biomass Utilization in Japan and
Asian Regions

in GasificalEngine
Crush+ furnace
Condensation

Woody Was
-!l =

Unused Wao
Woody Pellet ilmmiil

Incineration

Conclusion

Biomass is renewable biological resources
except for fossil resources.

Biomass Utilization helps creating a
sustainable society, decreasing global warming
and activating local industry areas.

Biomass exists in our imminent environment,
and there are various kinds of way to utilize
biomass.

Cutting costs and the development of efficient
conversion technigues are an issue.
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School Bus uses Recycled BDF

Objectives and Outline

[Outline) 4 research component

@ : Development of regional
/ Biomass circulating system

@ : Preparation of prescription
for Biomass Utilization

® : Proposal of Biomass
Utilization Projects in Asia

/

@ : Development of Technical,
Economic, Social Approaches

Research 1:De regional
Biomass circulating system

OMethods<O

To establish a community-based biomass recycling
system, we need to put effort on encouraging society
to collect waste oil, improve resident consciousness by
providing information, the necessity of changing life-
style and development on the use of biomass

OPoints<®
We are able to
develop our research
by direct participation
from the citizens
under a coordinator
from local university.

Tractor uses Recycled BDF

Regional Infiltration-loiféEco

Preparation of prescription based on
Japanese Waste Biomass experiences

Development of Biomass
Utilization in Asian Region

Development of Approact
’ for Biomass Utilization

Establishment3d}society
in both Japan and Asian Region

Current activity
Establishment of
2010

JAnaba ®dw carbon pro

~ Product Eop provision

Superosk agricultural eq
o diRdpr 19Aba

Totlniversity
Environmental

S1oNpo.d-Agi® 410

O uoljeo||dde MaU Byl 3eeg

Tempura ol
Public hall
Private co

boruauo-sjorons
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Progress of Biomass Town

What Vl;Brrlomasrs 7T7<7);Nrn" ]

Region or area where Imegrated utilization system 1mm generation to utilization of
biomass is and and biomass utilization is
implemented or planned to be do so with the cooperation of regional stakeholders.

- Local authorities will prepare overall plan “biomass town concept in the region
and try to actualize the plan.

Image of biomass town
Farm Food factory

Restaurant
{ ) “ l RO DDEEN
- intermediate R
treatment facility S
e Household " MWMLLLIEN

and thermal | : ?
recycle) A»y“n !’&I RREMTLA

TR AMER T B/ (AR R4 (< OL\TIi Eﬁ%ﬁ?é EEFFRISETIHR
#FEN, 200852 AR, 105EOBBLNARSA TS,

Preparation o 3iomass Utflization

pove
OMethods& o . o roposal of Biomass Utilization Pr
To realize a prescription for biomass utilization, we [ —

find special features from biomass towns through
out Japan, and diagnose from the point of view of
circulation of local economy, recycling of resources,
and environmental impact.

OPoints®

Organize various type of
biomass utilization that has
been addressed in Japan by
systematic order, and
compile as prescription to
contribute for policy
introduce.

Waste Management Experts
Asia and Pacific Islands

Research 3: Utilization Net
Holding eight
cewie

OMethodsO

The project proposal will be presented in China, e T
Indonesia, Thailand, Malaysia Vietnam, etc by utilizing the Nguyerhikim Thai
network of the participants of international conference Kuriadoseph

to promote the biomass utilization AgamuthBariatamby
Surya Mashakya

Chettiyapp¥hsvanathan Thailand

OPointso i A
The research will be S 5eh o
commenced smoothly

by utilizing SWAPI, of

which chairman is

research representative
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For biomass utilization, development of
technical, economic and soclal
approach

Technical Approach
« Improvement of collection efficiency
* Good quality, wide use

Economic Approach
« Tax, Subsidy
« Economic Incentive

Social Approach
« Community Participation
* Regional Activation
« Dialogue Creation

ge of Research 4

Research 1
To establish a
community-
based recycling
system

Research 2
To realize a
prescription for
biomass utilization

Research 3
To suggest a
biomass
utilization
project among
Asian countries.
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Current condition of Biomass Town Projects in Japan
(Rate of each utilization method per each area)

Confirmed Successful Results of 127 Biomass Town
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Success or Failure?

Preliminary Survey for Current Operating
Project on 318 Biomass Towns

Judgment Criteria
Existing actual results

Facility, Manpower, Expense of Budget etc.

(4) Case Study of
Merida City, Mexico

Case Stu
hama City
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Future Strategy of Waste Management

Change from Throwaway to
Management with 3Rs:
Reduce, Reuse and Recycle

Key Words

1. Low Carbon Society
2. Sound Material-Cycle Society
3. Society in Harmony with Nature

2
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¥H:HE5L  “Technological topics on MSW management system”

Information Exchange Meeting at Chulalongkorn Univ. September 7th, 2011
i Contents of Today’s Presentation

Technological topics on MSW 1. Framework of Strategic Solid Waste

!’- Management Supporting Software
management system (SSWMSS)

2. Development of Treatment Process

Yasuhiro MATSUI Models
) 3. Development of Collection Models on
Associate Professor - .
Graduate School of Environmental Science Various Waste/Recyclable Categories
Okayama University 4. Scenario Analyses on Various

Segregate Collection Systems

i: 1. Framework of Strategic Solid Waste
(N ] ) i X 1 1
Management Supporting Software 1.1 Objective

(SSWMSS) We have been developing the planning tool
for strategic solid waste management based
on WLCA and WLCC (Waste LCA and LCC).
This tool is to support administrators of
Municipal Solid Waste (MSW) by providing
guantitative information on technical/ political
options of waste management at planning
stage.

What is LCA?(1) What is LCA?(2)

A life cycle assessment is a technique

to assess each and every impact Common categories of assessed damages are
associated with all the stages of a global warming (GHGs), acidification (soil and
process from-cradle-to-grave (i.e., from ocean), smog, ozone layer depletion,

raw materials through materials eutrophication, eco-toxicological and human-
processing, manufacture, distribution, toxicological pollutants, habitat destruction,
use, repair and maintenance, and desertification, land use as well as depletion of
disposal or recycling). minerals and fossil fuels.

The goal of LCA is to compare the full The procedures of life cycle assessment (LCA)
range of environmental and social are part of the ISO 14000 environmental
damages assignable to products and management standards: in ISO 14040:2006 and
services, to be able to choose the least - 14044:2006. (ISO 14044 replaced earlier
burdensome one. versions of ISO 14041 to ISO 14043.)
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.| -Development of model on

Life Cycle Costing (LCC)

Life-cycle cost (LCC) refers to the total cost of
ownership over the life of an asset.

Costs considered include the financial cost
which is relatively simple to calculate and also
the environmental and social costs which are
more difficult to quantify and assign numerical
values.

Typical areas of expenditure which are included
in calculating the whole-life cost include,
planning, design, construction and acquisition,
operations, maintenance, renewal and
rehabilitation, depreciation and cost of finance
and replacement or disposal.

otal image of our tool “Strategic Solid Waste Management
Ipporting Software(SSWMSS)*

Planning Factor

@ esearch Effort

Political Factor

Output of Tool

Supporting Software based on
research results

citizens’ behavior
=Survey on economic
incentives

Evaluation System
“WLCA (Resource
consumption, Energy,
Environmental burden)
“WLCC(Cost)
+Cost-benefit analysis
- Sensitivity analysis of
Technological &
Political Options

Consumption &
scharge Model
Collection &
' Transport Model

Treatment Process
Model

Remanufacture

Technical Factor
-Development of database
on 3R technologies
-Development of
WLCAMWLCC model

I Process Model
Landfill Model

Development of Treatment Process Model
—

For developing process models, we would like to refle —_
knowledge to them, because they might be familiar w
relationships between factors. We organized a workir
cooperation with Japan Environmental Facilities Man

Association. Each model was developed as the follo
Flow of model development

1. Development of —
conceptual model by WG fn.OI?jee\llelopmem O El a8

2. Preparation of

questionnaire 5. Validation, amendment &

complement of model by WG

8 D_at_a Co”“"w & 6. Completion of model
statistical analysis

- 155 -

Our tool intends to take into account of these factors for

1.2 Framework of Our Tool

Factors relevant to planning of MSW management

Political Factors : waste discharge and waste flow

e. rge fee system, plastic bag charge system,
PR for citizen, tax system)
Area Factors : waste collection & transport

composition of population, density & distribution,

location of facilities)

Technical Factors : treatment, remanufacturing &
landfi

(e.g. type (incineration, gasification, composting,
sorting, landfill, etc.), scale, emission control, recovery
equipment)

supporting decision making. L]

2.

Development of Treatment Process
Models
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Step3 a collection & statistical analysis

Questionnaires were sent to 1,380 treatment facilities
on October 12, 2004 and colleted by mail.
A total of 725 questionnaires were returned (53%)

[ [Sent
4

Step2: Preparation of questionnaire

According to the conceptual model, we designed the
questionnaire sent to the facility. We also asked to send the
relevant documents; a brochure, an report on waste composition,
etc.

Facility name & contact information

Scale (e.g. capacity, operation time, area)

Equipment (e.g. pre-treatment, exhaust gas,
effluent, ash, power generation)

Control level (e.g. emission to air & water)

Material flow (e.g. quantity by waste type,
residue)

Expense (e.g. personnel, utility, chemical)
Power generation & material recovery

Step3 (continued): Statistical analyses for modeling

Mean difference analyses: between objective
variables & qualitative explanatory variables
Correlation analyses: between objective
variables & quantitative explanatory variables

Multiple linear regression analyses: between
objective variables & variables significant in the
preceding analyses

Step5: Validation, amendment & complement of
model by WG

Exclusion of exceptional data
Classifications of technical options

Classifications of chemicals by their
functio

Comparisons between model
calculation results & design values

Complements to missing items

| 29|

composting

rboni
asificatiol
li

=]
Sorti

Step4: Development of preliminary model
o

The re:

Step6: Completion of model
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3. Development of Collection Models on
Various Waste/Recyclable Categories

3.1 Objective

= The authors conducted tracking survey of
waste collection vehicles by GPS loggers for
developing information basis on segregate
collection system.

= The authors also conducted interval
estimations of costs and environmental
loads on some segregation scenarios by
using these analytical results and their
decision support software “SSWMSS.”

3.2 Tracking survey of waste collection vehicle

(1) Target city

Many separation categories; Cans, Glass bottles,
A city PET bottles, Plastic containers and packaging, and
Paper containers and packaging

B city Segregate collection of kitchen wastes

C city Segregate collection of kitchen wastes

D cit Commingled collection of Cans, Glass bottles and
v PET bottles

E cit Door-to-door collection of combustibles,
Y incombustibles and recyclables

Fcity Introduction of a discharge-fee system in February

2009

(2) Outline of tracking survey

A. Mounting GPS logger onto collection vehicle
-

N

B. Collection of tracking data

C. Visualization of tracking data
and calculation of travel
distance/velocity by GIS
software

The following information was also collected:

1. Operation time by the following category:
1) Running forth from a facility to the first collection point,
2) loading waste, 3) running between waste discharge points
on board, 4) running back from the last collection point to a
facility, and 5) unloading waste.

2. Total weight of collected waste

3. Number of loaded waste bag

(3) Current status of operating velocity

The averages of operating velocity of running forth and back were 19.13-27.37km/h,
and there was a significant difference between municipalities. (p<0.001)

The averages of operating velocity of running between waste discharge points on
board were 11.45-16.31km/h km/h, and there was no significant difference between
municipalities.

(4) Predictive model on operation time of loading waste
Category and Vehicle type Predictive model
To=153" x Ny +6.17
Tow=1.96" XNy +29.83
Tow=1.83" X Ng+14.47"

Acity |General wastes by 2t packer

Cans by 2t packer

Glass bottles by2t packer

PET bottles by 2t packer Tw=3.27"%Ng

Plastic containers and by 4t packer Ty 0.96" X Ng 1 22.79™
Toy 244" X N+ 16,44
Tw=1.74""x Ny +12.83™

B city |Kitchen wastes by 1.2t dump truck

Coity _|Kitchen wastes by 3t packer

Deity | Commingled collection of cans, glass bottles and PET [T,,,=1.69" x Ng+15.90™
bottles by 2t packer

E city | Door —to-door collection of ibles by 2t packer |T,,,=1.83" X Ny +13.64
Foity |Co by 2t packer Tuw=154" XN +5.43

T, Operation time of loading waste (sec), Ny: number of loaded waste bag
*P<0.01 *** p<0.001
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4. Scenario Analyses on Various

Segregate Collection Systems

4.2 Interval estimation of scenario

(90% bootstrap confidence interval)

The authors defined probability distributions for the model coefficients, and

4.1 System boundaries and scenario definition

The authors estimated the total cost and the CO2 emission for waste
management including waste collection, intermediate treatment,
landfilling and reprocessing.
The following 7 scenarios were estimated for S district of A city with a
populatlon of 6,424 (2,724 households).
Base scenario; Station collection of combustible wastes and incombustible
wastes:
3 sub-scenarios were estimated; a) simple incineration, b) incineration with power
generation, and 3) incineration with power generation and melting.
. Separate collection of 3 containers scenario;_In addition to scenario 1, cans,
g\ass boules and F'ET bottles were collected separately.
3. of 3 containers scenario; In addition to scenario 1,
cans, glass bottles and PET bottles were collected by mixture.
. Separate collection of waste plastics scenario; In addition to scenario 3, plastic
and were collected
3 &w:ﬁlw In addition to scenario 4, paper
and were collected
6. W In addition to scenario 5, kitchen
wastes were collected separately and were treated in a bio-gasification facility.
7. Door-to-door 1 of waste and waste; Door-
to-door collection of combustible wastes and incombustible wastes with a
discharge fee system

N

IS

o

4.3 Relative positions of scenarios in
comparison with base scenario

Total Cost
conducted interval estimations (5% to 95%) by Monte Carlo Simulation. 200% 10.0% 0.0% 10.0% 20.0% 30.0%
30,000 40,000 50,000 0 200 400 600 800 La; simple
) (co%) 00
la 41,28 145,067 7400756
1b 40319 144,383 42 507 ¥
1c 47,665 52,267 417515 7iDoorto-door [eshingcor
2 3,488 147,855 22316 - 1b: 1nc, with PG T iciinc. with PG and melting
“28.00% 1 -37.7%
3 39,153 [ 143,263 280 J3ps
4 46,770 50,980 1820 1259 omacor |
274 co2
5 48,046 52,362 165/ 240 3: 3items
mixed 9 2: 3items separated
6 47,932 52,376 154 221 -55.9% -62.4%
» 4: 4items separation
7 | 35805 199452 582|595 697% ¢, 5 items separation
Samngcol] 3 T20%
Total cost (thousand JPY/year) CO, emission (t-CO, eqg/year) CO, emission  6: 6 items [rsngcor |
separation
300
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HH B “General Aspect of SWM Improvement of Solid Waste Management”

Treatment and Processing Technology for MSW
Sharing Experiences-Japan and Indonesia

General Aspect of SWM

Improvement of Solid Waste
Management

Masaru Tanaka, Ph.D.
Director, Sustainability Research Institute,
Tottori University of Environmental Studies
Professor emeritus, Okayama University

1. 3R for Sustainable

Waste is index of
resource consumption

/
Natural v‘&\d

resource e °

238
Lgul waste Q

Solid waste

o
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Need for ,
Sustainable 1
Society wod
2N
v Gap?
v

The 288t century

Mass Production, Mass Consumption, Mass Disposal

Basic PrinciplerofiWastelVianagement
(BRI Principles)

- Producers (Design for Environment)T _

Consumers (Sustainable Life Style)

Discharge/Classification

- Municipality (Mierial and Energy Recovery)

Proper Final Disposal

Collection by
Voluntary Group

Sustainablersoeciety and VWaste Management

Input
esourcge

energy

e

ce ater Air
Pollution Pollution
Processing and ! !

Disposal

of Solid Waste IIUdge Ipust B

in waste
shared with ot

2.Japasnexperiences

policies to be

Enwironmental Policy

Japan's past conditions legardingwasie ISsues PR 0 0N P eSS O WIS e R e a

Past policy measures of waste management were far from
fundamental resolution; “Sweep the trouble under the carpet”
“The chapter, the better” style prevailed in waste treatment. (Bad
money drives out good money.)

Such insufficient
management resulted in;

11

Huge-scale illegal dumping of waste such as in
Teshima case
Accumulation of hazardous waste such as PCB
[Improper waste management
by open incineration]

[Huge-scale illegal waste dumping] ~ [Improper storage of PCB waste]

ource: data by Ministry of the Environment

waste
emissio

c Introductiontyfdfecbwmrtinoesusin
contributed to reducing gas

« Liner sheet and effluent

t meigd &amy nlta f

Present
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o BEter VA astelVIanaoement Blassiich R cipilies Uinid el
Refuise Collecton Coveraze ¥ VWegisitie D isio orsial

OpmDumping wep Sanicary Landfll ¥ Control

o f eHouseholds
eBusiness enterpris
discharging wapgte

Recyclinf

l

eMunicipalities refpsp
VAT W aste disposal age
industrial waste

Incineration Rate for Combustible Wasme X

Plrometiien of a fegnenal 3R Socid
fecal governments anmd N

Significance oif Reduction,

Reuse and Recycling

Separate Collection and Groups Collection

Approximately 1,300 municipal governments (approximately
40% of all) are collecting cans, bottles and used paper as
recycled .

Group collection is a system under which local organizations,
such as town associations, children’s association and PTAs,
collect recyclable wastes like metal scrap and glass bottles and
deliver them to recycling companies with a view to efficient
recycling. Revenues from such collection are used to fund local
activities. Citizens’ organizations registered for group collection
numbered 82,000.

- - 2 2,63
Group collection ofrecy:iﬁble waste
=1=r

Waste Management and Environm

Input
N Waste managemen“

esou“r

ShIHewisaiiensisafenmivISMV dispoesalf

Incinerat
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Solid Waste Classified in Terms of Risk Associated

with Incineration

Disposal
cost
Fit for incinerati Unfit for i banned
Risks
Safe Dangerous

[Cevel of standard conformity 1

Major standards now in force on landfillstructure

—
Solid waste too dangerous
o be incinerated

ACower

Alnternalshield, exterior shie
A Anticorrasion work

ARainvater penetration block

d

O Seepage control work
©Control basin

O Leachate treatment facilties
O Groundwater collection/Grainage facilties

O Internal water collection/drat

inage faciliies

= Signboard
©Fence
“ Landsiide prevention work,
idence prevention work
OLeachate colction facilties

*Groundwater nuaI}Iy\amMs

Shield type

Stable type

A —

- Stanardsspplicable o ll ypes

<A>ww."
Forearo,
B
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c o st
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Safe PassT @StNot Radeazardous
Glass nd wastd¢ Waste)oil
ceraml|{cs Waste [ligqui
Metal craps et .
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waste|ls Solid wlaste too hazard
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Level of
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; About the cost:
Tolerable risk level ha
pr The cost of responding
I acceptable |gtoe Is mtfisrfiy
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T
1705 19805 19905 20005 20105

Decade (period)

4, How: torminimize MISVV fox
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Characterizations of
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in Japan and Highly Popu
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Waste Minimization for Landfill

source

Voluntary
Resource
Recovery |

Promotion of Recycling at Municipal Level

Bulky waste—s{cryshi

Recyclable items __ ¥
(bottles, cans, etc.)

AN BN Recycling

[ Directry recycled waste [ Utilization after intermediate treatment.
1 Recycling through volunteer group collection —— Recycle Rate

1000 150

Recycled Waste (10 thousand t)

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

Recycled Waste and Recycle Rate

Recycle Rate (%)

Waste Prevention
(Waste Reduction)
Prevention of generat
Waste Recycling
Waste (prior to waste col
Minimizgtion .
Recovery of Materials
(by municipality)
Composting
Volume Reduction

Bailing, Crushing,
Incineration

etc

Different for

Policy Options

AR
. 0

Plant

Ec€@ement

<200
90 Steel
80 84.2
Aluminur
70 80.6
© 60 Glass B
o 77.8
:50 Waste F
040 58.0
© Pet Bec
x 0 34.5
20
10
0

1990
1991
19092
19 93
19097
1998
1999
2000

> o o
o o o

Recycle Rate of Paper, Can
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Developmentoff SR tivertechneloegy,

[Incineration technology]

5. How to choese the
'_ * miania olermiernt proliire
2

GO S N dFeN At it o O e

meking fumace

s cogy OoGasification melting furnace incorporates
vvvvv ok technology that excels in the quality of
recovered metal and of the reduction of
melting slag.

‘ONonferrous metal refining
plants enable efficient and
sanitary recover of rare and
valuable metals, such as gold,
platinum, and indium.

WLCA (Waste Life Cycle Assessment)
/ INPUT Waste Management OUTPUT\

Natural
Resource Intermediate

Treatment

Financial
Resource Landfil Others
3% /

Energy
Resource

Validation for Okayama City —Result1-

Scenario 1 Scenario 2 Scenario 3

(Existing Scenario) (Incineration Scenario) (Recycling Scenario)

e * —‘ e — 6. Heow te uporade thieis

120 120 120 - - .
glonVzermnimen ta B R eHNIC e s IS ls

80 80 80

I 0 20

Lo = B!

[ Cost [] Energy Conservation [] c02 Emission
[million US$/year] [Tera J/year] [1000tonne-C0,/year]
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« Society of Solid Waste Management Experts in
Asia & Pacific Islands (SWAPI)
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Prof. Haruo Matsumura. Dr. Shin Sato

[ Alternative Technology for Municipal Solid Waste in Japan |

Alternative Technology for
Municipal Solid Waste in Japan

ITB-TUES Seminar, Bandung, Indonesia
December 28, 2011

Prol. Haruo Matsumura
and
Dr. Shin Sato
Tottori University of Environmental Studies (TUES)

Waste Cleansing Law (1900)

« Measures of Contagious Decease for Public Health
{Outbreak and Prevalence of Cholera in 1872)
Liability of Municipal Waste Disposal |s for
Municipalities
{Change from Private Sector to Public Sector)
* Main Policy of Municipal Waste Disposal is
Incineration (Open Burning) and Landfill
* In 1930, Incineration was Obliged to Local
Government by the Amendment of the Law
* In 1937, 50% of Municipal Waste Disposal was
Incineration. Cther Disposal Methods are Landfill,
Compost, Open Burning, Recycle to Agriculture
and Livestock and Hand Sorting of Valuable
Material.

Fukagawa Incineration Plant (1933), Capacity: 940t/day

TPETTT WL e e #F Cad R wne by Tab i Srtd tan Sorerreert

Contents of Presentation

1. History of Solid Waste Management In Japan
. Advantage of Incineration Process
3. Promotion of 3R's Activities in Japan
by Haruo Matsumura

1. Biological Approaches to Organic Waste
by Shin Sato

Ship Transportation of Waste from Dx Area to Disposal Site (1931)

SorTE “Swens Myt pomated iy Tokoys WeTssessn Gasimewnt

L - e

Burning Operations against Explosive Fly Bleeding In
Yume-no-Shima (Dream Island) in Tokyo (July 1965)

Moy Y b Ty
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Waste Management and Public
Cleansing Law (1970)

Abolition of Waste Disposal Law in 1954

Measures of Waste Disposal for Regional
Environment

Implement of the New Category for "Industrial
Waste"

Definition for Responsibility of Generator
Public Participation for Waste Disposal
Permission of the Waste Disposal Facilities

Permission of the Waste Management
Contractor

“The next is just too high.....* Vigk Whoom

Note [l may e necessary 10 baucally rethink mach an inciseration race

oo “Gomic Habiute®, Gy O, Hik il Tahatual

Dioxin Emissions from Waste
Incinerators in Japan
*?ml ® industrial Wazte Inci I —
i - B Muncosl Wasts Incioerator —‘_g s
b
_E 2009
&

Suginami Incineration Plant with Heat Recovery Facility

Image of Criteria for Incineration Facilities

ehsy Dbt Cormant athon s Mearurcd 4

PFamnsce Yemperatae & Gukl ]
Matned of e Srat of Operadon. and Recorded ot Lesst Ooce & Your

ncheration by sa Controthed aa ks |
Preverd CO Concentrstion kom
Esceethry 100 e Oaun
Toncenuradgn of ;e Srivew Von

Minato Incineration Plant Constructed along Seaside (1899)
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I Accident of Explosion in the
ROF Solid Fual Power
Generation Facility (Three
Persons Death) Aug. 2003

~— Accident of Explosion in the

_—

Environmental Protection Countermeasure
of Sanitary Landfill Site

1) Careful R M 2} R

3 of L T and &) F

at of Lining System,

P

"

Ilmar e Fr e Taama e lin ey

Present Status of Incineration in the World

Number of
Rutlo of Municipsl Waste ncinertor
(Round Numbers)

Switzeriang BO% 30

Denmark 65% 30

Sweden BOW 30

Europe France 40% 200

Germany 5% 60

Raly 17% a0

UK 6% 20

Asla Japan 75% 1700

North U8 A, 15% 150

Amerca Canada % 20
Otter Countries 8%
Average in the World <0%

Eco-Cement Production Facility in Tokyo Tama District Wide Area
Disposal Corporation Lod

Advantage of Incineration Process

* Incineration is the most popular methods for
disposing of combustible waste containing
municipal solid waste (MSW) and industrial
waste (IW) in Japan,

+ Incineration leads to waste volume reduction in
landfills.

+ Incineration eliminates the risk of infectious
decease caused by decaying organic waste

» Incineration is an excellent disposal method in
terms of public hygiene in the monsoon area.

Residents Waste Manageml_\__t,_---\_%

Process .
/ \ caT - Recycle |
| Compest, Feed Fﬁ‘l J
[Self Dispossl, __iieslemmCeR
‘ r“_—‘:}T Intermediate
 Discharge .|| ' Treatment . QS"G,—.,—-,,\
(Sorting) r;x::_:.j 3-3 e TR
. car i, Fioal |
| Disposal |

€ AT : Collection and Transponation e

Disposal Flow of Municipal Waste
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i

Group Collection System In Japan

Recycling Process of Waste Plastics, Pet Bottle, Plastic Tray
in the Recycling Center

Source Separation System In Japan =

Separation of Glass Bin, Aluminum and Steel Can in the Clean Center

-169 -

Rutio of Recycling

Japan’s Progress in Recycling

Year
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Reduction of Final Disposal Amounts

in Japan
1 R ——
2 F
80 F
0 b
o0 b
50 b
0 F
30 i i i i i 2 2 2 =
W6 1997 1908 1999 2000 2000 2002 2000 2100 Tokyo Bay Offshore Final Landfill Site (2009.1.13)
FEaamn Wreyy of e Tramavems deper) Left: Current Operating Sae (31dha) Right: Constructian of New Site (184nha)
New Strategy of Solid Waste Power Generation of Incineration Plant
Ma Qllllllllﬁllell\ Current Results:
Tokyo Metropolitan Govern t 20 « Muniopal Waste Inonerston Pant 1243
3 z R M_ & Power Genesstion Faciity 304 (24 5%}
+ Reduction of Plastics Waste into Landfill Site to "Zero - Tetal Capacily of Power Gedenstion 1.673MW
+ Use for Plastics Waste to Save Natural Resources - Total Anrual Powor Generstion: £876GWn
- Promotion of Heat Recovery from Plastics Waste < Awhcage ENciency of Pawer Genpraion. 11:3%

- Equavaient 1o Power Usage of 1 9 Milkon Households
|Bawrce Mmayy of e Erwezeesart Dese Facs Vew of 2000

The Council of Ministry of The Environment (October 2004)
+ To Promote Heat Recovery to Save Natural Resources

+ Plastics Waste is Concluded as Combustible Waste Proposed Target for FY2012 by the Ministry of the Environment
P A o - Total Capacily of Power Gensrgtion - 2 S00MW
« Use for Well-Maintained Incinerator to Promote 3R -Eq ntto Usage of 2.8 Milkon Ho
Policies > UG 0 oS eetiolds
Disposal Cost of Industrial Waste
for Incineration and Landfill

Incineration process
Standard process 180 - 230 USSA
High temperature process 230 - 280 USt

Landfill disposal
Stabie type waste 50- 70 US$/m3
Controfied type waste 180 - 230 USS/m3

(As of October 2000)
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1 B “Alterative technology for solid waste management in Japan”

Content of waste biomass in successful
Alterative technology for solid waste biomass towns in Japan

management in Japan 127 of Biomass town have provided successful results
- Biological approaches to organic waste-

® Charhige

® Livestook exceeta

® svwvragy sludgn

8 food waste

Tottori University of Environmental Studies
Department of Environmental and Information Studies
Shin Sato

®used food ml
# 0 waste

¥ humoam waste
8 wood wante

Wit be paper

»others

Utilization ways of waste biomass in

‘ ; Recycle of waste biomass
successful biomass towns in Japan

e Compost: most popular method

Depending on materials, facility scales, and areas.
£.9% = Composting Livestock excreta: Huge amount

3.4%

0.7%-\

4.0%

 Potting compost — Accumulation method with low cost

® Feed Case in city area : need for reduction of bad smell

W BDF — Mechanical treatment in a close building

H Fuel

H Generation source e Compost is terminal process of organic materials
Carbonization Amylose/Lignocellulose — Bioethanol

Bedding materialization

— Residue — Compost
Materialization Waste food oil — Biodiesel - Residue — Compost
Livestock excreta — methane gas — Residue — Compost

4.9% 16%

SANKO corporation in Tottori city, Tottori

- 2 weeks-treatment
Facility outside Facility inside W

Fermentation Screen Compost

e he

Removal of foreign object

Collecting Waste biomass Preparing moisture
content

Bringing into a tank Measure for bad smell

> e = ‘he
X

— » 5~ 8t/day Fermentation temp.:
Adjust to 60% of over 70°C Bad smell gas coming from Ammonia is sent to a trap phase,

moisture content and then removed by active carcoal, saw dust, etc. Ammonia
Is neutralized by sulfuric acid.
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Preparation flow of compost from
garbage in Glfu city

6. First fermentation /- Second Fermentation

1. Separation

Food recycle

'10. Return to field

%

3. Transport 4. Break down 9. Compost 8t

Utilization of livestock excreta for production of
compost and methane gas (Yagi town, Kyoto)

@S 2Pk

2" Fermentation Compost

ehi
Ugiegk = G

J
Fermantation R Extrabeat Market N
A — Heater |
resources q
- Livestock ‘ T G%S ~ Electricity
excreta "j‘_" er ©  5000kwh/day
=Waste milk Biogas o~ =
Tofuresidue —— L
pr 4 Dry 2

‘ Wethane r®

n digeston _a Return to field
.r Solid stuff

Stock AL Liquid fertil iy
Stock | aud fertizer
- ik

Methane
digestion

o, .
_phase /"- - p-’ s=sp toriver
|

H$L: B FAEATAATIOO—£8—RH

Thank you for your
kind attention

Recycle of waste biomass

e Methane fermentation:
A sole method for collection of methane gas energy
from liquid organics with low cost

o Differences of materials
1, Dry type fermentation: 30-40% of solid materials
2, Wet type fermentation: less than 15% of solid materials

o Differences of temperature during fermentation
1, Middle temperature fermentation: around 37°C
2, High temperature fermentation: around 53°C
—> can be achieved in dry type fermentation

=y
Digestion phase 1 -
Middle temperature

Digestion phase 2
High temperature

Hige/ AT RBHAM

Yagi Bioecology center,

What is Biomass Town?

O Ikmm- l’wm Is

semmrneny ared local
svement of are of the

Neppan v-mm

wet SIR4ATORD o) ot en)hed

@t L ot boxmme o 1n hrpemats v icwn
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s bcpends im 1C3%

Tolocmode )
4

= Py
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pevskachon of aurgy fm 0 e comeanern
il vorew of bl basposit 18d i

I mans tamtees of Buowtany Town

[T

Ej.\ . -

s e GOAL.
e — )»o Blomass towns
wwarsac.tan B 11 et eng by 2010

B atass 207 | SR T e
| B R e phews: L]
——— Y

Bwsad on MAFF Document g
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What is biomass town?

* Biomass town is a plan for local government bodies to
promote biomass utilization in their regions.

* Government asked local bodies to submit proposals
on effective utilization of biomass in each region.

* Once it has approved by the governments, the local
bodies are easier to obtain the funds from MAFF
based on the proposals.

*MAFF: Ministry of Agriculture, Forestry and Fisheries

A compost process of organic sludge and food wastes by an
agent of industrial waste in Tottori city

TN RN R < eaninar
2 Reuss

WAL e LA ALY | 1 LL A4 ) "aany aEns

Waste biomass Preparing moisture SEHdmg ina Iank Fermentation Screet with Compost

content mesh si;

" "nNA mh .ﬂ_""“l‘l

s Proyision for stench
T 1wt

Sewage sludge Mix 5-8t/Day
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Indonesia Solid Waste Association “Waste Minimization Approach in MSW Management in

Indonesia”

-»\;r:’,
REES
ST (R 1h I ]
Waste Minimization Approach

in MSW Management
in Indonesia

Presented by
Indonesia Solid Waste Association
Email : INSWA.org@gmail.com

22 NEI 200

Indonesia To day

AN DUT-OT-CONTRG|

GARBAGE CRISIS
THATATENS THE PHYSICAL
AND ECOROMIC MEALTH OF

MucH

IT'S TIME YO

CLEAN
Wb

Background

¢ increasing levels of waste,
* increased disposal costs and
¢ increased resource use

« lead to significant economic and
environmental problems

=174 -

Waste Minimization

Include all practices (including
waste prevention, reuse and
recycling) that reduce the
amount of waste entering the
environment;

In industry mean practices,
including but not limited to :

— Product design modification,

— Inventory management changes,
— O & M procedure changes,
Material changes,

Equipment replacement or
modification,

— Reuse / recycling of waste materials

EPR is to promote

minimization




Two main activities :

* Reduction and Handling

Reduction
* Reduce at source;
* Reuse;

Resources Recycling = EPR (extended producer Responsiilty)

|

syl - |
R -

Segregation ;
Collection ;
Transportation ;

et

Process ;
Final treatment.

EPR is intended to :

* Reduce the amount of materials going to
landfill by promoting 3R;

* Provide producers incentives to
environmental consideration at product
design and raw material selection

MSW Management in Seoul

No. | Activities 2000 2006 %
(ton/day) (ton/day)

1. Weight of garbage 11.438 10.746 -6.05 /

2. Recycling 5.147 6.728 30.72/
(62.6%)

3. Incineration 627 1.213 93.46/‘
(11.3%)

4. |Sanitary Landfill 5.664 2.805 |- 50_47/
(26.1%)

+ KOREA

+ 1995 - 2002 : Volume based waste fee system - penurunan 1.3 kg/cap menjadi 1,04 kglcap
+2002 - 2011 : Circulatory Waste Resource Management Plan

Flow Diagram of Waste
A.MINIMIZATION
PRODUCER .
— IMPORTIR | 1. Cleaner Production
RETAILER 2. Prevention
TaLEE 3. Reduce at source
Waste 4. Re-usel
« EFFLUENT 5. Recyc e
+GAS
soLiD B. HANDLING
+ SLUDGE 1. Segregation
2. Collecting
INTERMEDIATE 3. Transferrin:
REATMEN] RS VATRST] 4. Processing ¢
FACILITY
5. Final processing
FACILITY 1

Collecting and
transporting to dumping

area (40,09%)

Burying (7,54%) 5.87%

Recycling 7
(1.619%): ® At source 2.26%;

* TPS 2.01%);
e Others 1.60%.

Waste generated Burning (35,49%)
Others (15,27) :

Canal / river, street,
park, etc

MSW-Statistic (2001) Recycling-Statistic (2006)

Source : Statistic Centre Agency

Mountains of Trash : US-EPA, only one-third of
municipal solid waste was recycled in 2007

Garbage Is Good: Recycling in America
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The Law No. 18 Year 2008

e Article 13

— The management of settlement area, commercial area,
industrial area, special area, public facility, social facility
and other facilities oblige to provide waste segregation
facility

e Article 45 :

— The management of settlement area, commercial area,
industrial area, special area, public facility, social facility
and other facilities not having waste segregation facility at
the time of enactment of this act, shall have the
responsibility to construct and to provide waste
segregation facility at the latest one year.

The Law No.18 Year 2008

Article 20(3)..ccveiiiinienes , business actor
utilize materials for production that produced
minimum waste, reusable and recyclable, and
/or easy to be decomposed by natural process

o Article20(4)..cccveiiiiiinnnnn. , community
utilize reusable and recyclable, and /or easy to
be decomposed by natural process.

The Law No.18 Year 2008

Article 14, Every producer should labeled or put
symbol on the packaging and / or their
products, related to waste reduction and
handling.

Article 15, The producer oblige to manage the
packaging of their product and / or their
product which unable or difficult to be
decomposed in natural processing > EPR

The Law No. 18 Year 2008

Article 21:
* The government provides :
—a. Incentive to every one who conduct
waste reduction; and
—b. Disincentive to every one who does
not conduct waste reduction.

The Law 18/ 2008 : MSW-M, Article 6

Public
o awareness.
Coordination RandD
Government and Local
Government \
3R

Enhancement of Development
MSW-M benefit

MSW-M

Local technology
application

implementation

Waste composition in selected countries

Waste composition (%) in selected countries

% Metals
W% Plastics

0% Paper

0% Organic
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MSW’s source and component composition ==
in DKI Jakarta

Component composition :

iti 1 s | 553T%
Source composition Compost able
2 | Non compost able | 4463%
21 20,57%
Industries Ppaper
538 (8.97%) 22 | Plastic 13,25%
23 | wood 007%
Human Settlement — :
3178 (52.97%) 24 | Fabric/textile 0,61%
25 | Rubber/ 0,19%
26 | Metal | 1,06%
1.641(27.35% -
S 28 | Demolotion 081%
29 BIRE
e Vaera
240 (4%)
2.0 | Sand and other 465%
Source SAPROF, 2008

Strategy #1 : waste Minimitation at up stream

¢ Use less materials

* Use less packaging - no use, extended
use / reuse

eDesign for easier recycling /
biodegradable

TOWARDS MINIMUM WASTE

1969 2011 Landfill Reduce
Landfill

Strategy #3 : 3R =2 business actor

= Segregation Facility
= Commercial Area
= Industrial Area

= EPR

= recycling industry

= recycling material
content in industry

1969 2011 Landfill

Waste Minimization Approach

1. At Up Stream
*  Cleaner production

*  Prevention : material change, use less material, dfe,
reuse and recycling material, etc

2. Atsource
*  Segregation
*  Reuse
*  Recycle
3. Atdown stream

* Integrated processing facility, recycling industry and
recycling material content in industry.

*  Final treatment

Strategy #2 : 3R at source - community
based

o Neighborhood (RT/RW)
o Public facility
o School
o Office
o Dropping centre
o Garbage 'Bank’, etc

1969 2011 Traditional
Landfill

Public campaign
« Commemoration of Waste Disaster

* Promotion of Degradable Plastic

Shopping Bag

* No use / reuse of plastic shopping bag
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The Law 18/2008 : Recycle and Utilization

Pl o N
fon l
\

Con 1 Material
to Energy processes Recycling

e, /]

Biopolymerstham’l Biogas

Sustainable
Society

MSW problems should be solved by Integrated MSW Management through
combination method 1

\Waste Co-Processing in the

Maximum Recycling, Minimum landfilling

The Waste Problem can only be solved with
an Integrated Waste Mangagement B
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Prof. Haruo Matsumura

[Present Situation of Waste Biomass Utilization in Japan |

Present Situation of Waste
Biomass Utilization in Japan

ITB-TUES Workshop, Bandung, Indonesia
December 29, 2011
Prof. Haruo Matsumura
Tottori University of Environmental Studies (TUES)
and

Mr. Satoshi Higashinakagawa
Nippon Koet Co., Ltd.

Success or Failure?

Preliminary Survey for Current Operating
Project on 318 Biomass Towns

Judgment Criteria
— Existing actual results
Product, Facility, Labor, Expense of Budget etc

Current Condition of Biomass Town Projects in Japan
(Rate of number of target waste biomass)

Confimed Sucoassiul Results of 127 Biomess Town
(40% of 318 Bomass Town)

0.7% DA%

® Garbage

® Levestock excreta
® pewernge eludge
® food warte

® used food ol

»fish waste

22%

w hsnan waste
» wood waste

¥ wWaate paper
= others

What is Biomass Town?

© Biomass Town is
3 COMMUITE; WiRich UTizes DOTINSS WEN shong Bes among 3 sommunty and oo

sobatiiters OGovernmelt s{omoks Scmins T 1y e schievernant of ose of T

Blamass Nppon Sustegy's grais. 300 borass towns by 2000

Cisrwat Bbastvw of sah reghen

O bt bl of Loowarns b 3 Arpoads on g
[ T T
v b tama! veel wakod gy Wikl
OHrs » wre butmres dhe depambs i (mipmn
e

[\ ey o screey ___ Takorsmade

Punads of pdy i ol mpan a7
fx magde pronsen of ol nuzsy locd
ke of margs b oh b sl vaomagtan

i i Crred e
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mciread g

ety oS e s
N L TN
“ethoad s o cathect
St hevaves rownesn
Swwwrs e3ng

—
Wrwmie Aisnters of Baavaas Toam

s g i 118 Buomiews Tewns
- % T st Endarapi 2y
; m o sS | PR
47 w—e— - QGOAL:
| o _-ﬁf — 000 e ))nbumuunm
R vacxor: tast | ”: by 2008
s kel BOF | s i
/ 1 [ % Bomass Towns
- — b Ly ]L Ber. ty 0G0
—— e e s i T Baned on MAFF Documend

a
o Mrnee of Tome, TT40

T N S T P g o S TR vae Ads VRIS

Basic Plan for Promotion of Waste Biomass
Utilization enacted December 2010

Ganmaated Sold Waste: 80 mtion torVYear (FY200H)
Bomass Waste 320 millon tonYear (55%)

) & Hecyced Paper -1y
Lvwstock Cxoretn o0 SUn Comgost 0%
Food Wasle ] os Corgos| 0%
Foed
Wood waeie bom 41 % Paper Matens -
Conatrection Bodrd Matens
Seweraps 78 7% Consruoson Matera! 5%

Current Condition of Biomass Town Projects in Japan
{Rate of number of target waste blomass per each area)

decthied Resuty n e 127 Blomass Toany
<The rate of Wesiack INcrota and uoed food ofl &5 DIMass UTHZanon & Wige

1000%

sapx | BaO% u Garbage

0%

r00% | W inesock excress
Wox St anax  ASK AT “ sewerage shodgo

 Soodwase

| 373%
“wox
200% | RI%  w wedfood ol
2008 8- e

L : TO%79% ‘ml ¥ fuhowinte
oo - - > & _..l_ — L Ruman wasts:

EPLPISELLRS
AT
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Current Condition of Biomass Town Projects in Japan Current condition of Blomass Town Projects In Japan
(Rate of each utilization) (Rate of each utilization for target waste biomass)
Identted Regutts of 127 Bomass Towns ertriet fusuts of 127 Burass Tows

HAGSE of UINZAON MBNod B Compasting
-Compoat method is Ltiled for varous waste Domass - oo

 —
1% St
aox 27  Composting - -
o Potting compost -f .——
Feed —
- oF
= Fuel Sowernge Sudpe
% Generstion source T ey
- -
 Crborsastion - -
« Bedding mate rifization ::
MarslrEon oors
oo, 15% RSV
Current condition of Blomass Town Projects In Japan Current condition of Blomass Town Projects In Japan
(Rate of each utilization for target waste biomass) (Rate of target waste blomass for ach utilization)
Martrfet fusuls of 137 Burtess Tows Mertrfet fusuts of 137 Buress Tows
Used food ol Fizh waste Composting Potting compost
A g, S e — o (TS R — *
™ P Py Ll R b
- - — ‘ ——— ™ i arm o
- . - — - o—
e gl - e - -
R R T e a— e — St racace
uary i poersmiry ey
Human waste Wood waxmm Feed =~ BOF
" e t—— . rrenmen - B0 e G
e - — - w B R - L e
7 - by . - — :m :-—v-
= = e i
S — " Rt LETTSS " e,
» ©—— P —
B el RS —— | - ————
A — B e e

Current condition of Blomass Town Projects In Japan
(Rate of target waste blomass for ach utilization)

Merdrfet fousuts of 177 Burtass Tows

Fuel Generation source
"~ o R e Sl R :I._
. - e
. - - r—
R R
. — .
v -—— T
R | —-—
-~ - ——pe
- Rl e
Bedding materialization Materialization
et R o o
~ R o h———
o ——hater - ——
:~ :‘“
e W
P — e —
o - g Yokohama City, Japan
e e

- 180 -



(2) Case Study of
Kokubuniji City, Japan

(4) Case Study of
Merida City, Mexico

Future Strategy of Waste Management

Change from Throwaway to
Management with 3Rs:
Reduce, Reuse and Recycle

Key Words

1. Low Carbon Society

2. Sound Material-Cycle Soclety
3. Society In Harmony with Nature

-181 -

(3) Case Study of
Mexico City, Mexico

Green Vwal to Frevert Afternoon Sun

(5) Case Study of My Resident House
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on of w e biomass in
‘
b

piomass towns in Japan

® Composting

M Potting compost

™ Feed

M BDF

H Fuel

W Generation source

M Carbonization

™ Bedding materialization

™ Materialization

Additional "#N“(.’I
value to i

riculture
products Ag

4

Waste food
oil

nE-aN
<— mowa7azzon
e I [T

Compost
*“’ K
T -
Shopping point
_ L E m

The project in our university since 2005: Studies on construction of sustainable
society with low carbon consumption for utilization of waste biomass

“Technical topics for utilization of waste biomass in Japan”

n by an alt

on project with a

Biodiesel fuel productio
food oil on campu

Chemiec

metho“d

KO H
Fatty aci
etherAM

cooperative project with a | o caafl
ustainable aby witohndamptio
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=R TAUNLT. ARHBIERTRILNARD TSRS IR, T 83T,
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Agriculture using harvesters supplied with BDF in a local region has
started since 2009

A restaurant on campus is serving

who graduated from our un

'&-1uma FRSHA LITINN ‘—“‘l YL W -
21 ¥ -t ~ASIN”HI'J!LL

~hll AR ek . Gap e

.WLT'lﬂTv-flm.,"rclﬂ‘W = L1 a'

wewaL it

Biodiesel fuel production from waste
food oil

Fatty acid methyl
ether (FAME)

l' Byproducts

Sticky oil with = waste
coagulation in
low temp.
:-Compost d
| eBiodegradable polymer( icacid) |

Alternative technique for
Biodiesel production

Fragment oil
(Hydrocarbons)

que is patented by Prof. Fujimoto.

\o'w MIVFEREDL SEID ARNERATI AL RSO ARNE TR RS
nELE.

‘ﬁl! FRIBEIAIFETFROR. (LUt MBLT RRD 150 PFAE L HA W 2oy
A BMAFUTRITA MBS CEINT0MTAIIAN. AL AMITUT IR,
FOUICT AT SR A IR Y. FL-EXTALLLIAEERYLLS TR
ll-:-ﬂbt\ %‘L*”HYJMMI AUIALSHO L SETIRI - SATED
Rarag, I'\-llmﬁmﬂ— SPTNEEEDIOTAN T~ e - L0 ARAILL
LRI TEY, SRR TEALLL SO AR EFOC RETLILY MR T,

droxyalkanoate

Poly lactic acid (PLA)

@.é

Biodegradable polymers

Features of new bioc

es in the
as a bypro
oil materials

m oil, and anin

environment (non
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Scheme for application of new biodiesel: Corroboration
project with a private company

bus service has stated w
VRIS ACSE PPEOLL - NT. MIENEE ) 42 a0 A1 erm

| TR

CROIRIAOAENLAARI IS0 LI ABANET. BRSABR L miL LD

ML AT DNPTTC R MATUE T, SLC TN MR TR DL A T e
AR TINREERO S AT R L TR SRR T L L

TS XE T E RN IS L SRR LT RN A N
OARB ISR FITS D AE TR,
O TGRSR B -0 i SRR TN ARE . T SR

Commercial
products

School bus (TUES)

Supplied to our school bus
L iahakch £ ] I TR RTAN TR -4 IZ

ISDELRTA DUNRE NREAS A

Facilities

Quiality analysis of the new BDF oil Driverimpres

i TR BEENEDH S BRREFRRES, HASUH I/ TREXSIFO—E A R AT AN E R R BRI TR RS FO— 8

Heat balance

M TR ERBDMSBREETRERS, RXUSIIRBRSIRO—

B oA BEERRINSPRELHEARE. BARHSITRERSIFO—E
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D17 7 KPFEFEFENHGMERH M A~ AV =2 a v (SWAPD) (2012)
PEHE 2  “Sustainable Utilization System of Sugarcane ”

-Goal Attainment
~Sustainability *Stable Production
- Participation i -Efficiency

[0ty Ao

No rivers ! underwater

«Environmental
Impact

+Social Impact

| «Academic Impact

1Cy rate on energy

anﬂmatarials -.ouislde fﬂand
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-Founded in1852
*Seasonal Operation:
From January to March

| -Processed sugarcana:

Average 130,000 t/year
| +Production of unvefined sugar:
' Approximately 15,000t/ year

| *3 main byproduds bagusse,

O | -Quantity | *Goal Attainment O
_— |- ShodageofSagesse | + 100% recycing of typroducts
| -Sustainability A ‘)-Quality ~Stable Production O
slackofhumancopisl | Market qualty |
Participation O | -Fluctuation o IEmcconcy o
Decreasing sugarsane | = Bader neods higher efMooncy.
| predusion | B u new Soler costs Ngh
4. Finance 5 Policy & Laws & Impact

-Profitabllity O | -Poiitical Support O | -Environmental O

+h0 deSei from this progect [ | sReckxtos of goacwete poltar
-ucczm

i *Coat Reduction 0 ~Laws . |-Social (@]

e |
e

~F|l\aml§Sunpm o +Policy Changes - é -Academic o}
’MM”WQ‘,MIM [ * Serurel azaderyc pepers
. |
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@-2 7T RKVHEREEMHEMERHE M A~AT—2 v a v (SWAPD) (2012)
M B “IImportance of Research for Waste Biomass Utilization in Asian Reion”

eral ir itiatives geared to ealiz

September 7, 2011
orn University, Th

Importance of Research for
Waste Biomass Utilization in
Asian Region

A Susiainable

A%
2 o Soctety
1’ = FaaHzuton o S0CESEIN 0y

. Qosred 10 Matarmte
|fALO\V' -arbon 1oty g SensiEment in

octaystums

/[ W-Et harmony Wi grobal

&
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Wha is thet

Private enterprses

while repairing and chaishin’g things: Through doing
s0, consumphbon of energy resources and environmental loads
can be mitigated in the reaim of Mestyles.

Meanwhile, the municipalities that handle waste S was -~ ¥ =
nmend olic

resources s s RS

to recover substances and energy from waste g ey

& Rocuice
s Reuse
* Recyale

ty 18 realized for efficiently conserving

Approprisie
al resources and mitigating environmenta trwatmun of

wostes

I x
LT

hat is Biomass?

* Concept that shows amount (mass) of biological

resource (bio) exiting in a certain space. > filosslime
- Siraw
» Chatt
* Forest wood reasidue

Common Definition

* Renewable biological organic resource except
fossil resources

Why is "Biomass Utilization" needed now? 1. | |

Why is "Biomass Utilization" needed now? 2.
11 o Ac hmlm the CO2 REdUCHER Goal of the Kyoto 3. Ta Bring up Strategic Industries
rotoco . .

: Dovelopment of new industry by the utllization of
CO, do not contribute to Increase of CO, to because biomass
plant absork CO. fro hotasynthesis

2 To Create a Sustainable Society Utilizes Limited : Rt -
Natural Resources 4. To Activate Farming Village
Fossil fuel Is non-renewable resource but biomass be Preservation of agricultural land by utllization of
able to ranew by sun, water and soil sustainably abandoned farmiand and agricuitural fand

New role of Yenerev and material supply”
- g 214U

:

‘”“ A ;| LA REN !
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" Energy Utilization J

ate of Biomass Utilization in Jaﬁam
[ E ., |
OOETT = =

@y rroen
- ,.. - |

{ |
E e TSN s e

~ " 1 el LU |
| LK) IRE feus

|
2|
e TS

LI |

| o TN - v

AnE nive

desificsion
n Gasifcation

Conclusion

Biomass is renewable biological resources
except for fossi resources.

Biomass Utilization helps creating a
sustainable society, decreasing global warming
and activating local industry areas.

Biomass exists in our imminent environment,
and there are various kinds of way to utilize

Ingredieres of funaticrial f
1520 it i EPA, ¥ - biomass.
aminobutyrc acd, ; - AN i Y ) S
dietany et ohiosa Cutting costs and the development of efficient

cokagen, ¢in conversion te(hm(]ups are an issue,
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<Research Title>
3R Promotion through Waste
Biomass Utilization in Japan and
Asian Regions

Objectives and Outline
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We are abe o
develon our research
by direct partivipation
from the citizens

under a coordinator
from local uriversily.
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(4)-3 7T KVPEHEEMHEMERH M A~ AT —r v a v (SWAPD (2012)
HH  B5 “Closing Remark: The health of the planet, and human health”

The health of the planet,
and human health

President of Expert Meeting on Solid Waste Management
in Asia and Pacific Islands
Director of Sustainability Research Institute,

/;_ Tottori University of Environmental Studies

{4 @ ) Masaru Tanaka
&)

/ "

)

Functions of arteries and veins Function of arteries and veins
cxygen s PFONFILN. thood - *ery
nﬁr nﬁ.q- -
Av,l
: , Red biood  heast °"9‘"” [ '\"‘
. cedl adsorty T ‘:"":q':' S ‘._
gmai_\_:fle_{lln {  oxypon from < frf‘:u;s:ume ‘*

/ the lungs

%%-9

oxygen-poor tlood
A RAEABIH2)VER0EREE LY

The earth is in bad health
right now

(MDGlobal warming
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To realize a low
carbon society

(DDo not use oil or gasoline
@uUse wood or waste as fuel

@utilize the power of human
rather than machine

A cold often leads to all kinds of disease:
Pneumonia?

To realize a recycling-
oriented society

(DVvalue mind rather than material

@Promote 3R movement

Ensure proper disposal of waste
@society from more to moderately

u

=195 -

warmihg:Respiratory

@ Wasteful use of
resources

Garbage issue

Life Style Related Related Disease




Watch out for overeating !! 3R movement
to get healthy

@ Reduce @Reuse
Try to generate as little Use same products
waste as possible repeatedly
3R movement
@ RECVC'e Reduce stress,
Repeat exercise,
Separate waste properly Recharge energy by taking a rest!

and recycle them as
resource
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®@Disruption of
ecosystem:Cancer?

P
@ Disruption of

ecosystem
To realize a natural Improper disposal

> ~

symbiotic society
(DEnjoy the nature in daily life

@Harmonize environment and development
QPreserve biodiversity
@karly detection, early repair
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Early detection, early repair

a\
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Sustainability Research Institute (SRI)
Tottori University of Environmental Studies
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