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FARE  TKFRIFAVIVICET HRERER

41 AXFHEDNEH

(1) {GURAERAL Sy DJFE L K OFRA H 1)

TR Z R AT REZR S O L3 57201 1E, PAMRELER THRAET D TG ZEYIC
- RS2 ZENEETH D, FARBGIRREL X, IR - b - DK &bl
DAL & BEHMIL 5 TCOML TR > TE 72, L LR G, BEFEYMIENL Tl
DGR & 72 0 I ORECRANNEE & 70 > TE 72,

DD, FABIROMRSZ R LX—& L TCOMEICER LT, TETIIBAKIBIR -
BEHIIR D A > B EEMES, FaBRBIE « RALIGIR O A RAEREL L L C ORI LR
N TxT,

ATAEIL, TARERBHENE LT D Z LK > TRAEGRENHE K L, [HIRLIRIL) 3 K # &
RLFRIHA T, PXY WNVZIZBT L FKBIRY VA 7 VO REHNT 26D TH D,

Recycle rate

Greenery
&

agriculture
Cement
material

Construction
material excluding
cement

Land fill

Sludge production (1,000 DS ton/year)
Sludge recycle rate (%)

Year

4-1  ARIZBT HHEIRLS « VYA 7 VOEE
(2) {GURALFRAL Syt 1]

MP LB =2 —Tld, HERT D TS TRAET H15RIE, BEEILE. UL (81 4
TANEE) . AK€ L TRGHTHSLS LAXYFA TV E VSR - oy & e s, U
YA I MTIE, FURA R BA S b EBEBEM, WA, BB WS OnhoFE
WD, BRFRTIE, 20X RGIRLHZ FARLEGIAHE T2 Z L2 mE LRV

LTV,
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AKFEL. ZOFHITH > T, FERICEBIT BIERY YA 7 VO F#t e - 27 5,

AL X (2D Cld, Pejagalan OZAREFH#IIZ 264,000 mP/ H OKALEE R & 15TEHE
e« BRI C I KRB Z S35, 6o T, HEEFIH - VA 7 vD7dOlE
BT, B, fELR LR TIUXR 570,

PPP 71 ¥ =7 NI, FHRIEX DO TG (B 7T 4 v 7 X2 7iHRO FKESZ AN
ade) EXHE LT, B K —HEN Ty AR AT 5,

FAa-1  BBERYZR{GIRALER - U Yo Z VR i

HH PPP 7= 7 ~ (GH) hH - K
15 VR AL fifi 5% Pejagalan F/KALFRE SRR y5 YR AL B
BIERIH ik e AKYG JEHENT T 1HIEREE (RofE)
ZHE DIREE
HIRERE (R1B)
R
TBIBALEE 7 1 At — K — 37 T P — Wik — &Pk (Fgss)

Hi#iL : JICA PPP Study Team

HRIIOGIRALER « FIRFHEX, V5RY A 7 VMR SN D Z & E2Rife L L
T, N T R OEES) . BN TN ET 5 a3 A b FAKTGIR R EEGHE, H
ERERBEMEE, VHIREIRFI A 7 & Frfge rTRE 22 V5 Ve - FIH OBLE G | FHEIDERE T,
ROBEHIZOWTHHT 2D Z ENREE L,

a) ST HIOHEDR < 75IE Y YA 7 Vv OB
b)  {HURALERE R oD S - SIS YR AL BRG] O RS
c) {GURMM « Wy I7iEDEREE

(o

d) VEIRAEE Y o+ 2 DORE

AERRRVRE

4.2.1 FBREFMA - BT EDRE

RKAGIR - 1HIe T 7 — D= 2 MULEYEIL, KRRtz nE L $50T, Uy
AN FHWNIC L ZHERT D Z EBARWRETH 5,

BEFOBIRMEE HIZ, WEOLEBY THDH, FAIBIRIZ, TKEDOEKIZEI>THE
BN FEAE UHEST TRV D REIR N IR EE & 72 % & THTRIREF & ORI G TRV ik 23
REBERERD,
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A2 SRS T E D 170 5 RN AL e 4 S Y

F4-2  TKBIRDOL > E
1GUEMEIR Hfff ik
ARG e 200, 000 IDR/m’ (2 USD/m*) LGy By
KI5 100 USD/ton TERE A T

Hi# : JICA PPP Study Team

T X VS EHE T TR AKIGIRAMM - A5 HhiRIE, ROBY ThHhD, REFEHEED
HEET D 3 R Muliakid, N TH 2 DT, FARBIROLSy « FIHEIZHE S 220,

#4-3  FKIBIRDASy « FI|F alREM:
i 5 il S AAVEES) T KIGIRDOYEIR
AT = B Th ot A2 TR, F | BiKiGTR
(Bandar Gebang) IKIGIE D52 AT A
PPLi 41 AT —)L 10, 000 ton/H i KI5
AL T =i +5 K5I
15 IR

i R K IR T RIFT +43 15 IRIRE)

FLR

F LA

i : JICA PPP Study Team

4.2.2 BiRESHHER

TAGEDEE G ST & X OIETROMERZ TRIT 5 7-2D12, EEMRY D75 KALERFE RS )
HIRZBE L C, WEEIREER L, BT 21T - 7=,

B S O AT RE 7R BEE O K LB it 5% D15 1R MR T 5, BEME DB KL i 5% D518
MARZEND Z CITAEHRTH I, BIROMRIL., FTAKEOEKIZE b7 - T, 15RME
WRITZALT A Z EICHE LTI 60,

TBIROHTRER 2 L C. SRR A (IERE - B3 BEM) . FAIBIRRE R Ok X > |k
FEE L COFMEEIT Y, L L, FAIBIRROAEDFIFIZOWT, BEfFEDIE KL xR

DOIBPRIHTRERAE IR L, TAIBEROBEIFIHO G ZRET 5 Z &1, 5K T
ESA4AN

(1) AR O B A & L TR

AEERC LB B AL & L COFIIZEE DL 2B IZOW T, FARIBIED o Hrakiist B4 k&
[l N
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KA1 HRGIEO B ENE-
GrFEAAL, & Ot EIEEH R )
Parameter Unit Results Method

Moisture in Analysis % adb 3.4 ASTM D 3173-08
pH (10%) 5.94
Cation Exchange Capacity (CEC) | meq/100g adb 63. 21 SNI 13-3494-1994
Electric Conductivity (EC) mS/cm 6. 77 BP TANAH BOGOR
Ash Content % adb 8.5 ASTM D 3174-04
Carbon (C) % adb 43. 75 ASTM D 3178-02
Nitrogen (N) % adb 0.79 ASTM D 3179-02
Phosphorus (P) % 1.35 ASTM D 4208-02
Potassium (K) % 0.52 ASTM D 3683-08
Chloride (C1) % 0. 09 ASTM D 3683-08
Aluminum (A1) % 0. 40 ASTM D 3683-08

Hi#iL : JICA PPP Study Team

#4-5  HLERBIE OB bSAME-2

(EE&BERE)
Parameter Unit Results Method
Arsenic (As) ppm 5.16 ASTM D 4606-08
Cadmium (Cd) ppm 0.95 ASTM D 3683-08
Chromium (Cr) ppm 28. 96 ASTM D 3683-08
Copper (Cu) ppm 143. 63 ASTM D 3683-08
Lead (Pb) ppm 16. 47 ASTM D 3683-08
Mercury (Hg) ppm 0.79 ASTM D 3684-01
Nickel (Ni) ppm 11.83 ASTM D 3683-08
Zinc (Zn) ppm 0.17 ASTM D 3683-08
Thallium (Ti) ppm 1. 08 ASTM D 6349-08

HidL : JICA PPP Study Team

1) A&

WL PRIB R T DA RS BT E R CITHIE SH TRy, L L, BB SIS 2R
Wb DR E & 1T, K I0%NEEY Th D EHESH., SRIOIEIRY
VI NAIKER D DB DR > TS, HARD FKIBIRIZHRD &, B¥EMICE
TS,

2) T-C

T-Ci, 43.75% CTh D, 9L 5% &AM & THUE, T-CITAEMM ORI 48% IR ¥
%o ZOMEIE, IRAAED) (CH, 005 TITL) 128 5 COEIE 44%<°, LIRIGTE (CH,,0,
TR 1281 D 48%IZiEVvy, HARD FABIRIZ, FHTIIEZ NIz TeeC
DEIENRKE D (BI%FEE) , S EIOIHIRY 7 ik, BARD FAKIBIRIZH T, &
KAL) EARTIRE R0 7 WMEBNC D 5,
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3)

4)

5)

6)

7)

8)

Volume 2

T-N (Nitrogen)

T-NiX, 0.79% ChH D, HARD FABRIZHESTEW L)L Th D, {Hilezinete L
THEAT 21T, NiIEROERINDIREMT TH D, IEEE LTHAT 5120,
HOLBREDONRBENRD HND T ENLNOT- NN 2% FOLE EEE L Th=—
RG22 Z ENHELL 725, NV RWEEIZE, BEGBM & L TRIHTRET
H D

C/N tt

C/NHIE 55. 4 L IEFITE W, —RIZ C/N B E WA IEEHI R 3R Th 5,
C/NEERE L 725 & BB & OGN 535 D 7= O L TR DBAEMITRIN S,
WM ZEFZIEZ TR, SEOERY 70 C/N Hix, BHEAMZ £ ki
ZHV, ZOFETITERE LTHES Z &3 LY, BEGEME L TCRIAT 55
A, aVARAMELT, ONIE FTFTHALHANWDIRETH D,

T—P (Phosphorus)

T—P 1% 1.35%, PO ICHABR 5 & 3.09% 720, T—N & B> CTW\Wb, AWik—
BETIIN>P THHA, FABIRTIIPANE LS Z 2 %< FrlclbiBIRT%
DOHEBNTEETH S, HEAD FAIBIE (P T 3~F%FREEITHARB & ORIk
WZdH D,

T—K (Potassium)

T—K 1% 0.52%. K0 I[ZH#AH T DL 0.63% THD, HAD FABIRTIE, P 23%< K
PO NONE B THLHN ., SEIOBERY TV EOETAREFEETH-T-, K
WZOWTEEE LT ORRITEE TX A0,

TV = AR 0. 4% =4, 000 ppm TH 5, @R 7L INEEEINTIC ((BE
LTRE LT D2 7<) fFET DL E, MITHEETH D, MR E LTO AL
P72 X RTE 72 U,

SRR

HESRIRETX 0.09% =900 ppm Th 5, HWHRIFHMIZ L > THFAMEERTHY |, E
WRIZITEE M H 720 2,000~20, 000 mg/ke DIEFRNE EN TS, KO EL
TR E TR, WEAA L ORBETRBENEL 2D, WKRELEZTZ
ENBH DN, SEIOIBIRY 7 OWEHEEE TIX, FO0EIIARV,

HEBICOWTIL, HE~OHICEDL D BADREYE (F4-6, £4-7) 2227 UTL
Tb\éo

A ERICE T 2 RIS 9 & @RICHIE LZ2WRY . B, 72720, g
HRITITZE A EAEM N L2 ->TEBY ., L L BITRETEL 25,
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THIG RS RIEO IR O LTh, JIFELEITRALRWIRD | EEEICITELR
W, R Z 2 &L, BERIRZZBICHRICRAT D LS REATH 5,

*4-6  JERHNGEE (GIRIEED 2B 2 RANE (HA)

AR FEEfE
S 50 ppm (0. 005%)
HRI= A 5 ppm (0.0005%)
KR 2 ppm (0.0002%)
= 300 ppm (0.03%)
VATEN 500 ppm (0. 05%)
&h 100 ppm (0. 01%)

F 4T EHHo LU
=D BB YRS R B3 B iEHE (IR FD 45 4)

JeE LoD T OB YR R BT | RIS I T 5 BT O BRSO &R 1R

HEJR . ,
DA (IF9FD 45 4F) RO 2L (IHFD 59 )

BRI LARRE .
1 mg/K 1 ke (Hilg /o fifis)

DILEW)

SR OEDOLEY) | 125 mg/+48 1 ke (0. IN-HCL A[¥)

b EZ L ONFDE

%+ e 1 s mg/ 15 1 ke (0. IN-HCL AI¥E)

AN 120 mg/ 448 1 ke (GRERR, JE 1RO EER)

#*4-8  LEEGUSIRIEOEIEE (AAR)

RSl e FE e
BRI T LROZEDIED 150 ppm BLF
Y ZA=EN ey 250 ppm LA T
IKER K OV DAL E W) 15 ppm LA F
LU ROEDOIEY 150 ppm LR
KON Z DALEY 150 ppm LA T
t R L OZEDILEY 150 ppm LA F
7 v F{RONEDILEY 4,000 ppm LT
RUZE R PRZEDLED 4,000 ppm LLF

(2) BRELE L TR

BVESCIRBEIC B 2 TH B ICEET 5 PRGOS R 2. REITRT,
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Volume 2
F4-9  HERGIR OB L3
&, RBEICEb 5 IEA
Parameter Unit Results Method

Moisture in Analysis % adb 3.4 ASTM D 3173-08
Ash Content % adb 8.5 ASTM D 3174-04
Fixed Carbon % adb 13.0 ASTM D 3172-07
Total Sulfur % adb 1.77 ASTM D 4239-10
Gross Calorific Value Kcal/kg adb 4812 ASTM D 5865-10

HiHL : JICA PPP Study Team

FEE (Calorific value) 1% 4, 812Kcal/kg Toh o 7=, ARDIEEE (£ 6,000 Kcal /kg)
DI 80% DEVEDIEAE L TV D, oD 90%LL EXSE#Y EHEE SN D DT, BENE
b\@ci%‘lyﬁy@%éo

AL MPERE L CORMM
BEHK DFLALIE. Si0,. Al,05. Fe,04. P,0s MNEHERKY TH D, FOHFT Si0, BNk H %
WV, ZHUE, BAROE TR FAIBIROBEAIK & REDO R Z —2Th D,

FIK 2 AT BAKTGTE & 13872 5, Ca0 1%, AKFn & RER{LIZ X - T CaC0, & 2E U CThE{kd
%o FTo. Si0, E DIEAIZ Lo TH{LT D0 Z# Z L, B{LENERD pH 27 v U P
(R TP OIIL B <, IS SN TWDARL FT > KAV R TIE 65%R1#% 0
Ca0 MEFEN TN,

AL MBS LTORMBIE BB 200k R 2. IREITRT, ofragid, 15k
HIRToH 2 (RITHETHELIVIZIKSY),
K A-10  FIRIGIEPERIK DAL
A MBS L TORHEE F

Parameter Unit Results Method

Silicone Dioxide (Si0,) % 22. 42 ASTM D 6349-09
Aluminum Trioxide (AL,0,) % 8.02 ASTM D 6349-09
Iron Trioxide (Fe,0,) % 7.55 ASTM D 6349-09
Calcium Oxide (Ca0) % 12. 47 ASTM D 6349-09
Magnesium Oxide (MgO) % 5.08 ASTM D 6349-09
Sodium Oxide (Na,0) % 1.59 ASTM D 6349-09
Phosphorus Pentoxide (P,0.) % 33.67 ASTM D 6349-09
Sulphur Trioxide (SO, % 0.03 ASTM D 1757-03
Loss On Ignition (LOI) % 0. 47 Gravimetric

Hi#iL : JICA PPP Study Team

ISHTERBRE I SO\ T O S FIEA DL FIORT,
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1)

2)

3)

4)

5)

6)

Volume 2

Ca0
Ca0 Z G tei Bl & DIRE R LIC L » T, MIEARRI LIS N S,
it~ 7 % (Mg0)

b~ 72> 7L (Mg0) 1%, KERIELTKEE L~ 7 37 MBS & X2
BRL, b L7227 U — MEEWEZBET LM RH D, JIS HE TIE. =5%
EEINTWDEH, HIEMHEIL5.68% CThH-oTz,

—MALhisE (SO,

SRR EE (SO, 1T, BHEENEZNVWEEA L FE LTIRETH S, JIS k& T,
Tab AL PMT 24.5%, RV T REAV FTE3.5%E SN TWAA, HIEHE
1£0.03% TH o7,

WHEA A

WHEAA T2 7 ) — M OSBBBREORIK 25, JISHEKE TR, =28 A K
T =0.1%. RNV T REALFT=Z0.035 & ENTW5, AEIOHEIETIZ 0. 09%
TohoT-,

WAk b U v L (Nay0)

b hY oA (Na0) %< Gtea 7 U— NI, bR ICEERIE KL X 57
REMEDRN D B, JIS B TIL, 0. 7T5% LA FE ENTW5D, BIEORIED 1.59% T,
KN TH D,

it L7z= 7 U — MIFKEKPRE TIAD BT\ D GFLEAIR) . MEFLES IR D3 iR
TN VMR D L (OB-RENEE D). BMOT ) RIS L TRZRL, il
BIEZBEES S (TADVEMRIR) ., ZHzbi<eoll, MfLEEik o OH-O kgl
ERDIRIET R U U LAREN, @< RVIBERVE D ICERT OBEND D,

Mg0, SO,. Cl

A bE UCHIHKE, EMRIERZT 5 Mg0, S0, CLIZOWTik, R
LCWe, MR ZEL TWDH 75X, okl omEbliRAaIc k> TE &
A MR AESD Z LIZARETH D,

MIVBTROBEFIIR ORIL, BEA L MCHE L TWD ETWz 2, XA MIHATA5EE
Wi, FARBIRBEEIIK DIRARICEET HZ EDRNMETH D,

DADEFERNPENE, AL FOBERIHISND Z LR bro TS, BEIZRY A
ERETDHINE, A MRLMNDE, Ll A RENTTHEELTZD AlE, IBERE L
THIFT 5 Z LR ATREIC 2 5
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4.2.3 TKFBRLSLEDOHR

TAKBIREFEALIEZ L. 2 ¥ IV ZINNIZ 2~3 i 240 E T A I G Ve AR S+l & 45
Pejagalan F/KALBESFOIBIRIL. RD 2 » i a Gt & 45,

foefiit—1 - #T Z A BEAN R (ST L, HERVRI A 28 nTRE 72 T /KALEEY;
et —2 « EESLFIG O T ARG B0 2 2 A 5 TR,

i 27 & FAIGIEDIRBET. BEAF OB E TKLBKDOMM Z AT TE 5, T
ARAVER S (IR G R AL ER S % A AR TE S D S B id, AKALER < PHIRALER 24T O —fRAY7e K
ERS T, 3 A MHIERCEREDG R R EDRA Y v MeR% 35 LNARETH D, Fhikk
BECBWN T, FARIGIRO 2 —H — SIS - SHEREORS SXOa X Ml z2{T-> T,
W) 72 S B YRAL B R 2 SR E T % T L N E LU,

(FRFHEHE)
TKERE A OB EE (P I X )
TABRL—F—D=—X
FHEFE - V5 UEALBREN
T 7 A - ENBRBERR
BT X —
TKIBIR U B A 2 A OB E S

Wastewater treatment plant

Heat & Electricity
Dried sludge & water
Municipal waste

incineration plant

Hifft © JICA PPP Study Team

4=2 KGR « T HBEAENSERR D& B
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Option—1
Pe jagalan WHIE Co—combustion Sunter MSW Plant |
& i]m Sunter STP
/ Oy
Option—2

Sludge recycle center

Hig : JICA PPP Study Team

4-3  JEKGIRALE (%)

4.2.4 HREADTKERVSFAVIAR
(D) FARIGIEFI O FEAR 58

FARTBIROHIRPL = R — & L TOfEICE B LT, BUKHIE « BERIKDOE A > bR
BHES, FolIGIE - IRALIGIROARMBBE L LTOFM STV D, Y WLZIicE
5 TARIGEMMICOWTIE, A M T, ARKAFEEIICBT D0 ROREE
K OMEF SR ORNELIE RS - e HHUER SIS 5 TR RM & L TR %,
COBEPRFHICE D . BT D 6 DA & RIIFNCLE Lz TARREIC T 592,
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Ingredient of sewage sludge
organic
80% 20%
VAR
T T

- Bio gas - Fertilizer - Cement material
- Carbonization sludge - Soil improvement additive - Brick, gravel, etc.

Calorie of sludae

B 4-4  TKIGIROEHMEE (B ADHH])

TOKBEIRIZ, BIRBEIE LTRIHT A Z L2k v, STy L ik LT, 21 fFHIER
IRIZAE T AHIEh R E2 B LT\ 5D,

H A HERIRRZ (AR %R
Co, 1
CH, 21
N,0 310

A== R 7 S calRsasmmaN. v

Hifft © JICA PPP Study Team

r wenir

B 4-5  F/KVGIEO HiBk e 5 e 2

(2) X HNAITBIT D FARIBIRDOEER 72— —

Dy AR TIE. A . K 40 km OEAN T, BEEYEZITANDS RS L
T, KOEAY PTHROBEREY Y Y1 7L - WRitid 5,
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| Holcim Indonesia

Indocement Heidelberg

40km

Hidft: JICA PPP Study Team

4-6 A LY - REBEFEDIL SO E
1) AL NI

T BV Z FLERIX T AET D FAKTBIE BZERRED ot 2 > FRIFIZ W T,
VIR AT 7,000 ton/FFRETH V. JHIRREIOIB AR Z ARIEEED 5% LK
ETDHE, BA MEFERES 140 J5 ton/AED THHTHY L, FIH ARERIGIR&ET
H 5,

Holcim Indonesia I, BEIZ Geocycle 7= 7 & U CHEEMIRICEY LA TE
0. FARIGIEDREHRI I DWW TR T 5, BiKIGIEIL BEIEMLEERS 100 2
A A7 7 /ton (110USD/ton) THIEE->TWD, BEHMIEZ AT 5FEFEY (Fil 2
X, b A 5USD/ton) (X, BAEHEIR E L CTHMITH & =T TWD, FAIGIRORE
EASE] &7~ & 7o Ui, BEEEMAEREL S I IEHI AW D L 70D Z ENHIFFTE 5,
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2 4-11 Holcim Indonesia D5z ANUEEIEY)
Recycled Waste Type
- Freon CFC (refrigerants) - Packaging materials | - 0il sludge
- Refinery catalyst - Rubber wastes - 0il filters
- Plastics - Textile wastes - Waste water treatment filter cake
- Expired products - Refinery wastes - Contaminated materials
- Off-specification consumer | - Paint wastes - Foundry sand
products - Resin wastes - Fly ash/bottom ash

- Plus many others - on application

Hi#i : Holcim Indonesiafl

% 4-12 Holcim Indonesia DIGIEBREFD S| S1E

H H JEYEME
Hnal)— >2,500 kcal
KR 10-20 %

HiiiL : JICA PPP Study Team

F4-13 Ty WNHA IO A N L

Factory Province Cement Production (2010)

Indocement Heidelberg Cement Group

Citeureup Factory Bogor, West Jawa 8,169, 815 ton/year
PT Holcim Indonesia Tbk

Narogong Factory Bogor, West Jawa 5,650, 000 ton/year

HiL : JICA PPP Study Team

2) PPLi HESZ CHL5y45

PPLi #f (PT Prasadha Pamunah Limbah Industri) 1%. A EFEIEY D R AL iR
BE - BRIV R 72 E 2R A L, BEIEMER R B AERSE, T - JEEkd
ICFEREZITOA  FR VT BNNHET 5 RS TH 5, BN TR EETIE,
10,000 ton/H TH Y, FARFIRD ALy 2 WFRFTE D,
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Hil : PPLi £f

| 4-7

3) FipKIIFEERT

PPLi HINZCT/'m& R

77 A4 F NV LAR— b

Volume 2

FRMEAEIL, AADKNFEEFOFIRTIE, 230 B ton/100 5 kW-H£TH 2,

TG (REARRRE OIS Z F R D 5% L AET 5 & HIRFAERIL 7, 000
ton/4ERLHE Tin 5 DT, 10 77 KW M EFT CRIE TREZR TG T 5.,

KA-14 T XU - ST MDA RKTIFEERT

Capacity Installed
Power station Operator Location District Province Sector per Unit Capacity
(MW) (MwW)
Operating
4 x 400
Suralaya Coal-fired Power Plant PT. PLN Suralaya Cilegon Banten Government 3x 600 4,025
1 x 625
Cirebon Coal-fired Power Plant PT. Cirebon Electric Power [Kanci Kulon [Cirebon West Java Private 1 x 660 660)
Indramayu Coal-fired Power Plant  |PT. PLN Sumur Adem | Indramayu West Java Government 3 x 330, 990
Labuan Coal-fired Power Plant PT. PLN Labuan Pandeglang Banten Government 2 x 300, 600
Lontar Coal-fired Power Plant PT. PLN Lontar Tangerang Banten Government 3 x 315 945
Under Construction
Bojonegara Coal-fired Power Plant  [PT. PLN Bojonegara Cilegon Banten Government 3 X 740 2,220
;Z’::”g Jati-A Coakfired Power o0 ooy rie Power Cirebon Cirebon WestJava  |Private 2% 660 1320
Anyer Coal-fired Power Plant PT. PLN Anyer Bangka Banten Government 1 x 330, 330

HidL : JICA PPP Study Team



£ v BRYTEY % A0 5 BRI T AL S o 3 e i 77 AF AL b

Volume 2

FOE  FUKHHRICET AHERR

5.1 AXFHENEH
51,1 REDERELELEMN

T x AV E RN I T D BB KEEIX, WED 2 A~3 AICBHETH DL, Vv b
JU A BRI, 182 10 £/ T, 1996 4F. 2002 4E K TX 2007 4ED 3 [Bl DR 725 Kk
Wbz, > T, BENLEKEELRB T2 E0HEETHDL, ThE TIcHE<
DIRKKIRDBIBR SN TE 2D, HEMITE S TR,

ARFA L, 1) 2007 4ED JETRO FHA, 2) <% /L X ERBIIN OB, 3) HEASHHR 0 X
KI 72 FIEKR DY v IV ZRFRIMICEB WD TR SN A REREEZEE L, ¥V x WV Xk
BN I3 1T 2= KRR ORF By 72 7 i 2 G35,

5.1.2 MKEKAEME
(1) BEFOMAKHEKGHE

ARPRETIE, ROMKBEAGEOFENZPTHET S,
1) M ER: (UFRP) O L B =2 —
2)  FAKHEAEE~ 2 & —7 5 K OB EEE

3) AL Z KRN ORIK YRR

(2) FEARHEASKT R OB

D Py DZEHINIZEIT DR RIRRKIC K - T IRA e E 2 8id 5 Z &7
BB THDL, MAT, WARYKEFENIZRE LT TH S,

2)  WKRPEKETE O F AT T 5B, ¥ v AL Z RN AL S35 (Dinas PU)
DPIERT D HKATRSCH TR TH 5,

3)  BARICBTDHAPIK~YAZ =TT L REOIEARN 72 FIEZ, RS HHI i
( OKEEIERR, @WAKRZE R, @ LHFIHEE, @Y 7 M)
L72Edl - iR Th 5,

4)  HITFEFEE (UFRP) (X, HHIOEGZMLE L LW T, BokiiE 28 2729
DENBREINTH D, AFRAETIZ, # FIFRE MR ORI L o — & EE 7 1
V27 PELTIREZEENTWAEFT ZMXOMAKYEAME DY =7 Mo
T %,
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5.1.3 MKEKEXRDER

(1) BEFOMAYEKR~ A X —T7 5 o J OB A

T VA2 EERINEEK « Bk~ A X —7"F 1%, NEDECO (1973 &) KON JICA (1991
FERN1997 4E) 1L > TEESN TS, IBRD m— 12 k- T, 2005 12 KHEAK S
ROBRENFET LTWNWD, (FAX—T T OMEIL, £4xDOLHR— 2RI NTZ0,)

Mz T, VX IV EEERINORKPEK~ A X —7F 0%, ITFEORKEEEFEZZIT T
HELPTH D, BEFEOMAKPEK~ AH =TT % LTI _aﬂnﬂiﬁ‘éo

1) Mater Plan for Drainage and Flood Control of Jakarta, December 1973, NEDECO
(1973 NEDECO M/P)

2)  The Study on Urban Drainage and Wastewater Disposal Project in the City of
Jakarta, Master Plan Study, March 1991, JICA (1991 JICA M/P)

3) The Study on Comprehensive River Water Management Plan in JABOTABEK, March
1997, JICA (1997 JICA M/P)

4) Outline Plan for Major Drainage and Small Lakes Management in

JABOTABEK-BOPUNJUR Area, WJEMP PUSAT 3-10, June 2005, IBRD Loan (WJEMP 3-10)

5) Drainage Management for Jakarta: Strategic Action Program Development,
WJEMP DKI 3-9, December 2005, IBRD Loan (WJEMP 3-9)

(2) 4 RXITYRFORT T 7 MIxET 5 AT

A YRR T DIRD a)~c) D 3 DOBUFE RN, MK R EZEICED > T 5, i
E TR ey MCEDIRLET HERIT. Uy DV XRERIMN AL EEE
(Dinas PU) TH 5D, K% OMAKPEAKEGIZOWT, LLFIZERRT 5,

a) AILFEFEE ANWEER (Cipta Karya)

Cipta Karya 1X, Vv VA MNALFER LEEEL . v DV X RPN T
% FEF)I] « BEAKEE OBAKIR « LB OO OFHE - fFHIBE D> T,
RIDZIKGEERR DT D OHL T RFRE ek 1L, 1RKHEE Z BT 2720 D FHE2R
MisRD 1 >& LT, (i@ ohnTnd

b)  AIEEEEEIKEIRE (Directorate General of Water Resources)

T IV Z FERINNC IR AT 2 KEUBEHEAK & 27 A OB R F T, KEFRB
Jad )1l - Wi R (Directorate of River Lake and Reservoir) 0)Eﬁ%§7?§)%u
Balai Besar Wilayah Sungai Ciliwung—Cisadane (CILCIS) 1% .

Ciliwung—Cisadane JIFRIKICISIT 2 BRI SRR & L TRE S 7, KETRR
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c)
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JRDEEARRIT, JRICBIT WA T 0 =7 F2ERT 26D TH D,
5 21X, East Banjir Canal (EBC) D#&EFRX> Weste Banjir Canal (WBC) D&
FEN BETo v/ FEEINTWS, 2, East Banjir Canal @ FHEIT
FAOFETIZMIT TSN,

o S v B RN AL ZE R (Dinas PU DKI)

NIEEEFIE, Vv DIV ZERINNICI T D FEBHKH R - # Pk bk oo iE
s - MERFEEZTE LTV D, Eo, F/NTIIEOYEKEE OFFE - 323 & MeRy
BT M BIREL SV THLIALFERICI > TIHE SN TWD - T,
NEFFERIT, R ORASROFE N E FE RSB L LTV,

(3) K ET e 27 FOLE 2—

PEAKI T 7 0 2 = 7 R %2007 4212 JETRO IC L » THEM SN IKD 1) ~3) IZRIEE N5,
WOKIR D=0 DO HARMEG 2 LI L LRWRBERIZOWTHRET L TW\WD,

1)

2)

3)

HEITIE, B < OBWAHE - JAREHBEAIRRE SN, L Lanb, =%

SN res NI AHETEELELINL TV RN,

Eastern Banjir Canal (EBC) DR EIL, K 5-1 12787 Ciliwung )l 5H P+
THE~D G INE, R ST,

R OBENE, B & ERBIROBEOTRA S B ERFKNTH S,
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Java Sea

Cengkareng
Floodway

North Jakarta

Eastern Banjir Canal
(Plan)

West Jakarta

Western Banjir Canal

Central Jakarta

3
‘%

East Jakarta
o®
v
n
lll-Il--ll'-
N

% South Jakarta

Legend

Administrative
Boundary
Road

River

Pond

Hid: JETRO 2007 A

5-1 ¥ b2 RN OB )|

5.2 REHBERUVRE
5.2.1 EEFEOERMFE
(1) AARIZIRT D HKFHEIRE O AR FIE

ERE B L3 ICEER L=k 21T, X DA XERLERICEBT DK R O FEMIT, BED
HETHDL, LonLliand, BEFEOWKYIEKY A X =77 A LT, ARG EEK
ETENVETHD EER SN, AFEEIX, BARICET 25HEREOEARN 2 TikE
BETHIHLOTHY, £, Py WV EZ ORI~ ZAX—T T ANEER IR %
52252 L 25T 5,

AP~ 22 =7 F %, BARICBONTIE, )1 JKEDORR ST, BEMPEKE
LM DOPEAMIR 2> T, LLFOFIETHRET S,

D PEACER OIS L~V 2 RIET D,

2) EM@ﬁ%ﬁ’tﬁﬂ I B MEBEICHIST D X ICEE EN D, B EICHIET
ERWIGE KPR~ 22 —7 7 iRt 2 & 5 2 L NS E L
%, 7kf)ﬁf/'ﬁ$;%ﬁb%’ﬂi7k*| Mb., BESNDZEND D,

3)  EBIEFEERNICT D RAKBE IS LT, BEFOFE LY b & O IIKEEER B AR 25
ET D ERAENICBIT DERI AT b K~y TRWEARMR LY 7 bxbiiz
FAAND ZEDBMETH D,
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AR~ A X =7 Z ORETIE, B — 7 HEICRHE LTz sz, it
ORI RER T L, WEE D LHIF A, ZRAK - Skt 72 EPRIRO KRR O TiX, ©—
JIREMNPHAR L, R LZEE, AR, RFIEER SICE 2 5 KEOHBEN R 5K
Elpotz, IHEOW)IK B BEOREIL, MERBREIZIC X 5 Rta 724 2R 0 &
BAEZTTWD,

Zo XIS, MIKPEK EREEEMICBEE LT, O KT, © mKiRE, @ LR
KO 7 MRz g e gl & W o L SRR TFENRSLETH S, £ 5-1 13, it
HHEHIBANT K OB S 2 FEARR 22 Bl OB 27”7,

5) AL HE

RN/ S R it

#5-1  FRZKWEH 0] Tk
oy d gk HER IR TIER D5
R FH A ek D) AW O E—27 &2, 4 | 1) EV A0
1) 2 YA MR Lo TR T 2) SAERIFRIMERR KT L C LB
2) BEE 5. R — 7 RO HIHZ) R
3) BrEig DFERARAIR T 5,
4) (¥

TIAF v ®Ta s

A7 YA T iEk
1) AR DT
DRI

2) MIKATRE

3) BhdcaREE

1) KW O e — 7 Al
TE D,

2) MUFHTRIE, BN R 2
TH o,

1) R - A E IO 2 2
Do

2) AR MR DI DT
APV

3) Mamt R E TIZ A& K e 9
LIENBETHD,

4) B TARKEDOE A, Bk
K- THNEREN LB TH D,

FUKKTRH

5-5




A2 RS T E D 10 5 RN AL e 4 S Y B

77 A F VL ABE— |
Volume 2

2) BB ML T
3) IR
4) 1ZBE

5258 fiai R RO
R B ) REET 1) Wt I 1) R - A E TR 2 3

2) Hi R KD

D,

2) A RN /N S B
DaAANHERMLETH D,

3) BB AKDFHIZ ST, T
XOEEIHENLETH 5,

D) EH AT A

3) Tk « IR
ABLIE:

4) $8FE X HE I D
R

5) {1 B E i

2

R R e D) EHRAEEZRET 2 2L | DREBICKVRHENEDT 2,
(LD BERDRE 2) FIEBIR ORIF S 2,
Y7 bR D gE~ Y7 1) e 5 & Hoise L 22 C b D) SR OFHEANETH 5,

2 ER & Dl & Mkt 2 B
AR R TH S,

Hift: JICA PPP Study Team

(2)  FIKPEAR LI D 43H

5-2~5-4 1%, MKRPEBRFHEONEEAMH L2 bDTH D,

Version 1 : AR~ A% —7 5T, P—rHiEs RAICHERTE 254,

Version 2 : EIRICH/KIFREMZ B ET 256,
RRZKIE P 2 B35,

BICRHZ2ET D581

—~

AR T 2 40 2 T oy 7 ot & an) 12k

Version 3 : {iJIIKEICRM 22T 256, M/KIHME 23 i SR 2R RN 5,

XY ANEIIZONTIEZ, TNHD 3 ODFEOH T, Version 205 b LTV 5,

Version 1 (3, HTARIZFHEId 2 X, AR 70 B JE XIS 7 (30T BL oD R /K8 S M i D Rk 703

AIRESAAICH LT D,
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Facilities of control storm water runoff

A Y BRTTEY v Jy v 2 KN T AR S 8 fif S 2 ME (i A 77 ATV LAR— |
Installation of ditch

Volume 2
N‘” Ditch
(New or widening)

\] v A

AR

Hidfi: JICA PPP Study Team

5-2  HEAKXREHE O (Version 1)

Version 2 (3, FHR A48 2 THaX O PN A% D w23 IREE T, 8 H B G s 703 7
HI72 5 A LTV D,

Facilities of control storm water runoff
I ~

Installation or widening ditch is difficult,

due to densed center of city area witd}
Storm water

adjustment pongds

Center of city

4------

Hift: JICA PPP Study Team

5-3  HEAKXREHE O S (Version 2)

Version 3 (X, FZKD{INEGRAHIRE S5 7 £, B RO 7= O & qHE & T
AKIEFEAH R OFES PN L WA LTV D,
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Facilities of control storm water runoff

River or Ditch

Storm water
adjustment ponds

4-\-----

Limitation of storm water to the river

Hiit: JICA PPP Study Team

5-4  HEAKXREHE O (Version 3)

(3)  BeFEEI 72 UK PEERET

RKHERRFHENE, ISR e Y =7 T, AMEICESORMZET 5, Wk
HEBR i 2% SO R A M 2 1R 72 & 2 ) BRI B 2 AR FETH 5, K 5-5
~5-8 1%, BRI R A2 R D, ZORFEL, B S BEE L A KIEE T
DETO 4 BPETHR SN D,
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StepO: F7Ki&E B LLRT O Bk D B

Drainage area B

I
Existing Ditch

Drainage area A
)
I

Existing Ditch

]
1
[}
]
]
[}
[}
]

]
]
]
I

I
I
I
I
I
I
I
I
I
I
I
}l
/.

Inundationarea

High: JICA PPP Study Team
FHZEH| (Step 0)

5-5  EXPEAYREKPERR
Stepl: JJIER &%, MKPEBREFEICESWTRET 5, BEEOPEKR - FHo—i

Drainage area A Drainage area B

Existing Ditch

Installation of pipe
Pumping Station

I
I
]
I
I
I
]
I
I
I
I
O

O
Installation of pipe
Pumping Station

Hi#it: JICA PPP Study Team
X 5-6  BERERRIKRPERREEI S5 (Step 1)
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Step2: FIKATR M ORMBE R 2 ERT D,

Drainage area A Drainage area B

!

Existing Ditch
i

]
]
I
7
[]
I
]
I

Existing Ditch

Large scale pipe
(for storage)

I
I
I
I
I
I
I
I
&
I
I
I
I

I ]
I I
I )
] I
I I
I )
I )
I ]
1 )
I )
I )
1 I
O

Installation of pipe

Installation of pipe

Pumping Station

e Pumping Station

Higf: JICA PPP Study Team
B 5-7  BeREAIRNKPERREHEEB] (Step 2)

W AKBTRE MR K O 1= 78R o T 2 ik 5,

Step3:

Drainage area B

Drainage area A
I 1
1

|
',-.c Existing Ditch
: 1

I
]
1
7
[]
]
]
]

Large scale pipe
(for storage)

1

1

1 1

1 1
ua '
, @

P !
: 1 I
0 O

Installation of pipe

Installation of pipe
Pumping Station

e Pumping Station

Hilit: JICA PPP Study Team
[X] 5-8  BLPERURIAKHEBRFEFE] (Step 3)



{2 BRYTEY % A0 5 BRI T AL e o 5 e i 77 AF AL b

Volume 2

522 O¥hILBIZEITHEERASKR IO +

BEfF#EZE (JETRO 2007 #FAE) (X. (1) Monas., (2) Cempaka Putih & TX(3) Senayan #f
X C, ZhRAYTHIER M FRTRE MR DR A28 Lo, HUFRrRIfER %, RARHEZ
BT D e DITIER R O PG 2 L E L LR WA FIETH D, T b oK,
., PEKEE - )&V o T JRIk D U e OVilia 2 8 L CRE STV 5,

KA TIEL, Monas HIKIZHEH L, HITIFE X Oi%Er - ik Z L Ea— L, X7 1
T/ FELTORERENELREST, ZOMXIL, HMHNAEESN, fFELEL - EE,
HOER S L TS, 207, BKELZRIIH T I 5720 OWIIREIC LT
MR AR EETH 5,

I (1) Monas

O (2) Cempaka Putih I

EE g

78 Habitual Inundation Area

Hidi: JETRO 2007 #4S

5-9  Fuv=s FOALEK

(1) Monas Hi[X D HIM.

1) Monas H[X D H51%

# 5-2 X Monas X2 >\ T BRE R & DOWakll K- CTEE L7-fHEGRE T a ~d,
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% 5-2  Monas HIX DA EEIT
o . . Ik T FE TFXY~H TIVT N
12K X - *
hri BRI (ha) (District) (Sub-district) AR
1 | Monas West Kebon Sirih 40 Menteng — Kebon Sirih 3, 000
(along J1.Thamrin) - Gondangdia

*¥10 K7 NVT o L ERmAEIC L0 FE,
Higi: JETRO 2007 Fi4

a) BEAFOPKE (X 5-10 )

Monas #iX D FEZEe PRI, T HPE~JAL D Wahid Hasyim Canal Th 5,
MK, Cideng JIGFED 2 # D7 — b T Cideng JII~EH &N 5, LinL,
Cideng JIIOKNLA B L. Wahid Hasyim Canal OR/KZHEH T2 2 & 23K &
72 %, Cideng JI| DKL VR i E C HA4 284 . Wahid Hasyim Canal 235
Cideng JINZHU S L7220y EARE L7z,

Cideng Rlver

Wahid Hasyim Canal

N
Jalan
%) PP20m-30m
PP30m-40m
Inundation area
Q 1 km in 2007 flood

Hifft: JICA PPP Study Team

X 5-10 Monas Hh[X DBREHEK B
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b) BEAFDOUE FhHE

7% 5-3 1%, Monas HIXIZEH T DR E /T, WEORKMX TIL, KO
TRENIE, MDD T/hESWEHERIEIL D, BEAFOW FREIL, #HERKE LBE
DI /KE E DOEIZ X > TET 5,

¢ 5-3  Monas HiIX|Z 81T HHEEF FHES

B s
| kI i S i %
Capacity
1 | Monas Western Gate at the lowest | 0 m’/s 2002 4= M TN 2007 ARk K IE D
Kebon Sirih | point of Wahid KA, Cideng JI D7 = TES
Hasyim Canal LT,

Hi: JETRO 2007 74

2) Monas HiXIZ331F 2R /K E T &%

Monas HiX|Z331F DL DIR/AKIREIL, %3 5 R/KPERRET M 2K ET D7D, 7
K ETLE. BRI R O 2 & B L CHaE L7,

a) IR/KFCEK

7% 5-4 1%, 2002 K 2007 FEORKEEEZ T, ETOHERNBATTE 20
DT, WEOFLE., BUREELNMERELE TV 7 R OBHIESEIC L > T, 13K

Wtz e E Lz,
¢ 5-4  Monas HiXIZF1T % 2002 4E J O 2007 4K 0D IR K
2002 HEKKFDIRAK 2007 AEBKIREOIR K
Hi1 X [T 127K 1=K MR | IRAKE | IR fii&
*1 *1 *2 *3 *4 *2
(ha) (cm) (day) (ha) (cm) (day)
1 | Monas - - 1 22.6 40 1 Kel. Kebon Sirih
(Max. 40 cm)

Note: —; T —& AFARA.

*]1: Basic Design Study Report on the Project for Improvement of Pump Drainage in Poverty District
in Jakarta, JICA, 2004, *2: {FEA % B =2—, *3: DPU DKI, *4: SATKORLAK of DKI Jakarta
Hidit: JETRO 2007 74

b) IRIKHEE DFHEK

# 5-5 (%, Monas HIXIZHIF 2EOFE, NET —7 ., BiEsE, (ERHFE
S OUKER « ARSI & o THEE L 72 IR KB IR DL &2 7R
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X 5-5  Monas HIXIZI31T D2 /K DFFH

1RK & v S HEZK I M ONR K B2 [A]
£
£
@
=
'_
= Kebon Sirih Canal
Cideng ®
5 o|& . .
% 5 5 Wahid Hasyim Canal
< ¥4 5} <
Wahid Hasyim Canal = = Inundation
N X X area
% PP20m-30m - E# Kali Surabaya
Jalan PP30m-40m Waduk Melati '\
Inundation area \
0 1km in 2007 flood N
Western Kebon Sirih (along J1. Thamrin) Wahid Hasyim Canal 75 @OFE/KIE Cideng JII D E
KERZIX, BEHMREECH D,

Hid: JETRO 2007 4
VE: PP m |X Peil Priok Benchmark. 75 O &

BEAF DA EIL, Wahid Hasyim Canal ¥ElkiZI51T 2 2 CTOMAKIL, RAYEEL
BT D 7-IT, MAKFHEERIZ K - BFR L, Bok& T#&IC, I LK%
I DKBEAORT 5 2 L BB L TWD, RS, FHBEORS L2 EE
LT, RAKPEEZ BN T 5 72O O FATEiEX % Monas [R5 0D B P OB B4
HMRIZRITDZEEARBEL TWDH, ARIER)INE, # FirEMicasEd 5
Krukut Lama JI|OFFFEZ&E LT, BOREDNHFIZICHE LR D,

AFAEIL, 1) EAREZ 2, 2) RERE, KO 3) #BET D2HKMRIZ OV
Tl ta—15%,

5.2.3 FEBEE

(1) M FRPRSGR D B B
T IR BERROME L, UTICET 2. BEHERIZOV TR, KEO
Appendix—1 27",
D MR ROTE Rk

BETFEORRKPEKFHENL, RAHEELZERET 57200 FIFEGREZ®R T 52 L 25k
AIFEHE LTW5D, K 5-111%, JEKEEOREN 28 2 2 FHE/KPJEHEEFET 5
THFRE MR DM BERBEDE 2 &2 RT,
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2)

3)

Volume 2

14
12 [A\ Design Discharge  |—
oo 10 —Flow Capacity ~ —
Eg |
& o [\
g 6
S
2 4 / \
[a)
2 |
o L ‘
o o o o O o o o [N ) o o O
[{e] N (o] < o O N [oe] <t o [{o] N
— «— o ™M ™ < < w0 © O I~
Time (min)

HHid: JETRO 2007 F4s
X 5-11 HFEE o NERERE TE
NAT T T
# 5-6 1%, Monas HIKIZWH SN DA = 7T 7 2R,

#*5-6 Monas #iXDONA T KT T 7

X NATNTTT
1 Monas (40 ha) - PETRER ( BMG Jakarta Biil5)
- MHIE— 7 B 1
— RERTIRERE] 24 BERE
(1991 JICA M/P)

Hidf: JETRO 2007 4 (Appendix—1)

FHHEGE T
7% 5-T 1%, PRIEFEOE I L D EERMERELRT, ORI LiuX, Monas
MK (HEK XIk M FE 40ha) DOFEREIT, 2~54FETh 5, L LN S, HukoHEE
a2 L C, FHERERMERE 10 =03 BH SN T\ b, £ 5812 Monas 7=
Mz S35 5N R 2 T,

% 5-7 DKI Jakarta IZ331F % MZKHEAK K e

pilkimfE (ha) 10 10-100 100-500 >500

FHE BRI RS (vear) 1-2 2-5 5-10 10-25

Hi#iL: Flood Control Manual Volume II, 1993
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4)

5)

6)

Volume 2
# 5-8  Monas HIX (T3 Hl 4 2 G R =R4E
No. | HiX kA | AR AR fii
1 Monas 40 ha 10-year WeREDIEYE T . VMRS IC L AuT 2~5 4

THD, LLns, ko EEEEEE
LT 10 FfERFEZE AN TN S,

Hi#: JETRO 2007 4 (Appendix—1)

MK E T VR OFHEIANA R 757

# 5-9 1%, BUAFDOMKPEREHENCEESWT, AFRAEIE A3 5 KT T VA2 7R
o FHEBERNIX. WAKWRHET VI X > TEHEmAKMHEICIER SN D,

#5-9 WAFHET L

X MK HE 7 v

1 Monas (40 ha) Rational Method (& FREZL)
(1991 JICA M/P)

Hidi: JETRO 2007 74 (Appendix—1)

LT T L

AFAETIX, #HIE, W, Pk SICBET HERAR O TEY , IFFEET LD
BERIZESW ST T VAER W, H (8KE) -A (RKEFE) -V (BokE) o
BAfRIZ, 1:5,000 HIFZEI A Af o CTHERL L7z, BB SN 72IR/KEAE & IR/KEIE, it TR
1% ERIDRAKBEHE EIRKEEZE LW ERE L THRE LT,

=K E L IRKIEMIL, fSIRKET NV TIEEE L TR, Monas HIXKI|Z 31T 5 1IEHE
RIEAKET AT A-OICIE. BEOBRKICBITAEET —ZDINEL X ¥ U
TlL—vary (TUPRERDDZLE) DLETH D,

RIKEDHEE

2 OF B R MEREICBIT 2 E SN D IRAKEIX, RAKEEK R KEEIE, Fit
BARE L THER SN D, midl 5) IRl 3 2 FHERER ., iR R NRKET V&
Rz, 2002 4E K% O 2007 AE DR AR DL, RAKEOREERE H (M) . A (2K
). V (BKE) OREFREM > THEI L 72, 3 5-10 1%, FEREUK L OF K DR
KGR, RKIEFE, RAKEZ RS, 2002 FUKO G ERE NSRS IT, RRKABENET
10 E L HERI SN D, FHEIBERIMESRIERAE 10 13, 2002 FilK & i d 2 & B 7
RN NOT, WYUK EBEIND,
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#5-10 FHEEAK R ONFERBEKIZB T 52RKE., BKEL ONRKEE
g Ay BKE 12K 12K FE
T (Year) vV (m®) D (m) A (ha)
2 27, 372 0.36 19.1
5 41, 094 0.41 23.5
10 49, 146 0. 42 24.7
25 63, 282 0.45 26.9
Past Flood
2002 floods* 32, 900 0. 40 22.6
2007 flood 32, 900 0. 40 22.6
@2 KTEIL, 2007 Mk & [F45 LR E,
Note: JR/KIES LOYR/KEFIL, BKFEERD H-A-V BIfR 2 ffi > THEE L7z,
Hidi: JETRO 2007 W4
(2)  FIZKRHEAK RS O 20355 &
1) HuFHTRIMERR D45 &
e 5-11 1%, FERA 10 F=O AR LB 72 KT O R B2~
R 511 M TRy RE A AR OO0 B i
T34 i I % R e SR A = (1,000 o)
1 Monas 10 years 49. 2
H{#fL : JICA PPP Study Team
2) MR ER DOHEK LKL OHEKAR > 7 6E

2002 4E K TX 2007 AEDUK TIZIRAKKIRIZT T 0P = 7 Fadt SR HIX O FHREFTdh - 72,
B DRKIEET, MAREEOEMCEIY, ZhETEV L, R4 ERD D
ERTRRIND, E- T, I8 LKL, FHEFERRER (24 REED) H3dkEb w37,
FERUE TR 7THEKT 25 TH 5,

R T YRR NIE, ZERNORPUC Ko TRE SN D, ¥ % BV F BUG FERNBLHLRIE,
B/ 2 —oF =22 LT W5, [K5-12 12531 X 912, 2002 4, 2007 4E3kAK T
I, 2 FFREERPERNICHEYS T2 100 mm/ H LA EORERN 2 B EdH o7, & 5-12 1%,
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7% 5-13 Monas Hi[X D =T 2 PE/K fiti g% O G iR T
B R - bk RS T
1) Buokp oy ) — MESEHT | BRI 4 T
£ 4 mx (*é 5m
2) PALE HEHETIEICL D307 (£ 0.9 - 2.5mx 1,160 m
U— NF (wkiwwzm
3) MR ETRIHh Ekira 7 V— hE | A 49,200 o’
Length 120 m x Width 50 m x Depth 16 m,
4) R T EA KPR T JEREET T 0.57 m*/s
Ro7EE 24A.
I BEHVRTEES): 0.29 n°/s
5) i BN TIEIC L D2 7 |[£r. 0.7 mx 750 m
U— NF
6) EX X EEREWAE i 1
EH: 380 V& i 300 kVA

Hilt: JICA PPP Study Team
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MLT, MR S MY, A7 U= TS LD,

TN
FERTHHMAREL., B 3m, HERE Sn C. B TiEE - I3HHE T TER IS,
TP (UFRP)

FERT Dy

TR, BV 7 U — bl X s T, BRSO KR FK
DOKEUER L

Hmﬂ%%%ﬁéhé
NN s

ERT DN ThigklE, AAROFE - BEHEELZEN T 5, fiex st o=
B, LToLB Th D,

a) WNUTHEENEWGAEOR S THEADOEE
b) AU TEERICE D BRE - BRI EDRE~ORE
c) AT « ZHxti

AR TIL, LOPKES CHOERMA S, HEFFEENAILFES - v WL X
N LV EONATON TWD KPR T 2T 5, ZEO ZHPBEFOR Y 7
R — MERIZHA L, %ZFT5 n/H, WZFETIEX 100200 m*/HIZ EoTWnWb, Z
DEED ZTHIZK LT, TROX D 2R R 7 U —VFEN R R TH D,
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fHii: JICA PPP Study Team
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(4) FH
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# 5-14 Monas HiI[X DOEEF?
Unit Price Total
Item unit Quantity FIC LcC FIC uc Total
(USD) (IDR) (USD) (IDR) (IDR)
a  Inlet Channel
Civil works
Vertical shaft (¢ 4,000) nos 4] 918,510 3,674,040 33,112,285,500
Dia 2,500 mm,PC (Pipe jacking) m 773 6,920 5,349,160 48,209,304,500
Dia 1,200 mm,PC (Pipe jacking) m 260 2,510 652,600 5,881,557,500
Dia 900 mm,PC (Pipe jacking) m 130 2,550 331,500 2,987,643,750
Total-a (Civill) 10,007,300 0 90,190,791,250
b Flood Retention Pond
Civil works
Temporary work nos 1 4,959,970 4,959,970 44,701,729,625
Soil works
1)Excavation m3 111,000 159,060 17,655,660,000 17,655,660,000
2)Soil disposal (including 1) Excavation) m3
3)Backfiling m3 15,000 27,260 408,900,000 408,900,000
Concrete works m3 44,200 3,029,780 133,916,276,000 133,916,276,000
Building Work (including Concrete works) nos
Sub total (Civil) 4,959,970 151,980,836,000 196,682,565,625
Mechanical Works
Pumping facility=0.29m3/sec, unit 2 1,023,430 2,046,860 18,447,325,750
Sub total (Mechanical) 2,046,860 0 18,447,325,750
Electrical Works
Power Receiving (300kVA) unit 2 682,290 1,364,580 12,298,277,250
Sub total (Electrical) 1,364,580 0 12,298,277,250
Total-b 8,371,410 151,980,836,000 227,428,168,625
¢ Outlet Channel
Civil works
Dia 700 mm,PC (Open cut Method)
1)Excavation m3 3,105 37,870 117,586,350 117,586,350
2)Backfiling m3 2,800 287,820 805,896,000 805,896,000
3)Installation of drainage pipe m 750 6,665,530 4,999,147,500 4,999,147,500
(Maximum Depth 3m, wide2m)
Total ¢ ( Civil) 0 5,922,629,850 5,922,629,850
Total 18,378,710 157,903,465,850 323,541,589,725
Total Civil work 14,967,270 | 157,903465,850 | 292,795,986,725
Total Mechanical work 2,046,860 0 18,447,325,750
Total Electrical work 1,364,580 0 12,298,277,250

% ARRAEER . USD 1 = JPY 76.21 = Rp.9,012.5. JPY 1 = Rp. 118.25
Hit: JICA Study Team

(5) FmvxV MEEDT-DDOIRM

TuY s NONEEHET DO OREZIRISTRT,

1)

2)

k55 1t

Tr Y=y hOXRMIKIL, K5 L OMR TR T H D | RAREEEZZIT TV D,
T HED ST D72 0I2IE, mWEIR I LETH D,

RS HAE O MR EFIZ 1) D PARE OREFTIE, HEERAN TIEAARAIRTH Y |
K7y =7 MIHEHABEGTE 5,

T A it oD S

R RTRIM O —#ERRITIE, TR 2B S E T H S, U RTR o LRSS SV T
HERPUETS Z &2, BERR Chmak S L7z,

R AT ML O AL BUNOFTA T 28 TH D, - T, s Tl
ARETH D, LALA 6, HFATREMD 720 O IR 72k I KR ELUE 5B O FF Af
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PUETHHDOT, 7rY=xs hOEMICESL- T, M7 iid & B & oW
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3) BFERER TR Y2 N O

TuYxl PONEEZRETHDICE, BFEORHEL T T vy =7 b & OFEENR
WVETH D, L <12, EBC (East Banjir Canal) &%= WBC (West Banjir Canal)
UeyF— /a/@@ﬁAmi RK7uav =7 MBS L, 16> T, ETHo
TuYxl NOBITERIZE T, AFev=z7 hOAFIL, LEa— - BESR
DR A=A SRR
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Appendix-1 Condition on Hydrologic and Hydraulic Analysis

Al.l Probable Rainfall

Rainfall intensity formula was utilized for Monas and Cempaka Putih Project sites and probable basin
mean rainfall was used for Senayan Project site based on the catchment area and the applied runoff
model.

Al1.1.1 Rainfall Intensity Formula

The following formula has been established at BMG Jakarta rainfall station:
a
r=
t"+b
Where, r: rainfall intensity (mm/hr)

Rainfall Intensity Formula:

t: duration of rainfall (min)
a,b,n: constants

Table A1.1 Constants of Rainfall Intensity Formula for Short Duration Rainfall (t <180 min)

Return Period (year)
Constants
5 10 25
a 10,490 7,946 8,571 6,271
b 76.3 48.8 50.1 31.2
n 1/0.90 1.00 1/1.02 1/1.12

Source: 1991 JICA M/P

Table A1.2 Constants of Rainfall Intensity Formula for Long Duration Rainfall (t > 180 min)

Return Period (year)
Constant
5 10 25
a 12,692 8,756 8,973 6,090
b 172.8 93.5 68.0 315
n 1/0.90 1.00 1/1.02 1/1.12

Source: 1991 JICA M/P

In addition, the following area reduction factor is applied to estimate basin mean rainfall from the point

rainfall:
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Table A1.3 Area Reduction Factor
Time of concentration Catchment Area (A, km?)

(tc, hr) 0 5 10 30 50 70
1/6 1.00 0.94 0.91 0.81 0.74 0.69
1/2 1.00 0.95 0.92 0.83 0.77 0.73

1 1.00 0.96 0.93 0.86 0.81 0.76
2 1.00 0.96 0.94 0.88 0.82 0.79
3 1.00 0.96 0.94 0.88 0.83 0.79
4 1.00 0.96 0.94 0.88 0.83 0.79
5 1.00 0.97 0.94 0.88 0.84 0.80
12 1.00 0.98 0.97 0.92 0.89 0.87
24 1.00 0.99 0.98 0.96 0.94 0.93

Source: 1991 JICA M/P

Al.1.2 Basin Mean Rainfall in the Krukut Basin

The following basin mean rainfall pattern was applied as the design rainfall for the Senayan Project site
as well as 1997 JICA M/P.

Table Al.4 Probable Basin Mean Rainfall Pattern in the Krukut River Basin (Unit: mm)

Time Return Period
(Hour) | 2-year 5-year 10-year 20-year 25-year 30-year 50-year 100-year
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1 37.2 43.6 485 53.2 55.6 57.1 61.0 64.6
2 43.2 53.7 61.7 65.9 70.7 71.9 76.9 90.2
3 46.7 59.7 68.2 76.2 80.9 82.6 87.9 101.8
4 491 64.5 731 83.4 88.8 90.4 96.5 109.1
5 515 67.4 77.2 89.4 94.2 96.3 103.2 114.6
6 53.2 70.5 80.9 94.2 98.5 101.0 108.7 119.5
7 545 72.2 84.4 97.3 102.1 104.6 112.3 123.8
8 55.6 74.0 86.9 99.7 105.1 107.6 116.0 128.0
9 56.8 75.2 88.9 102.1 107.6 110.6 119.7 131.7
10 57.9 76.4 90.8 103.9 110.0 112.9 122.1 134.7
11 58.6 77.6 92.5 105.7 111.8 115.3 124.6 137.7
12 59.2 78.8 94.0 107.6 113.6 117.1 126.7 140.2
13 59.8 80.0 95.5 109.4 115.4 118.9 128.5 142.7
14 60.4 81.1 96.7 110.9 116.9 120.7 130.3 144.5
15 60.9 82.4 97.9 112.4 118.4 122.4 131.9 146.3
16 61.5 83.6 99.1 113.9 119.6 123.6 133.4 148.2
17 62.1 84.8 100.3 115.4 120.8 124.8 134.9 150.0
18 62.7 85.6 101.5 116.6 122.0 126.0 136.5 151.8
19 63.3 86.5 102.7 117.8 123.2 127.2 138.0 153.6
20 63.9 87.5 103.9 119.1 124.4 128.4 139.5 155.4
21 64.5 88.3 105.1 120.3 125.6 129.5 141.0 156.6
22 65.1 89.2 106.0 1215 126.9 130.8 142.2 157.9
23 65.3 90.1 106.9 122.7 128.1 132.0 143.5 159.1
24 65.7 91.0 107.8 123.9 129.0 133.2 144.7 160.3

Source: 1997 JICA M/P
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Al.2 Runoff Model
Al.2.1 Rational Formula
(1) Time of Concentration

The time of flood concentration is calculated as follows:

tc (time of concentration) = t1 (overland time) + t2 (travel time)
The overland time (t1) was assumed as 10 minutes considering the land use condition in the Project site.
The travel time (t2) was calculated based on the length of canal/river and the following flow velocity,
which was applied in 1991 JICA M/P.

Table A1.5 Flow Velocity to Estimate Travel Time

Flow Velocity (m/s) Gradient: S
2.0 1/200< S
15 1/500 < S <1/200
1.0 1/1,000 < S < 1/500
0.5 S <1/1,000

Source: 1991 JICA M/P

(2) Runoff Coefficient

Runoff coefficient in 1991 JICA M/P and in the urban drainage guidelines and technical design standard
prepared by Canadian International Development Agency (CIDA) in 1994 are shown in Tables A1.6 and
AL.7, respectively. In this study, the land use classification and runoff coefficient are set as shown in
Table A1.8 based on the land use plan in 2005 collected from Department of Spatial Planning of DKI
Jakarta.

Table A1.6 Runoff Coefficient in Master Plan for Urban Drainage in DKI Jakarta

Land Use Runoff Coefficient
Residential Area 0.50
Commercial and Institutional Area 0.70
Industrial Area 0.60
Other Areas (farmland/open space) 0.20

Source: 1991 JICA M/P
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Table A1.7 Runoff Coefficient in Urban Drainage Guideline
Land Use Type Characteristics Runoff Coefficient
Business District and Shopping Center 0.90
Industrial Fully built-up 0.80
Residential 20 houses/ha 0.48
(medium-high density) 30 houses/ha 0.55
40 houses/ha 0.65
60 houses/ha 0.75
Residential (low density) 10 houses/ha 0.40
Parks Flat area 0.30
Source: Urban Drainage Guidelines and Technical Design Standard, Vol.Il Part 3, 1994
Table A1.8 Runoff Coefficient Applied in Monas and Cempaka Putih Sites
Project Site Major Land Use Type Runoff Coefficient

Monas Business District/Shopping Center/ 0.75
Medium-high Density Residential

Source: JICA PPP Study Team

Al.3 Subdivision of Drainage/Catchment Area

A single basin model was applied for the whole drainage area of Wahid Hasyim Canal (40 ha) in Monas
Project site. The whole drainage area was further subdivided into three in order to estimate the design
discharge in each sub-basin to determine the scale of drainage pipes to be installed additionally.

(30 ha)
M-01 (7 ha)
Wahid Hasyim Canal
4—
M-02 (3 ha)

Source: WIEMP 3-10, 2005
Figure Al.1 Basin Subdivision in Monas Project Site
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Al4 Inundation Model

Al.4.1 H-A-V Relation

In this study, the following relation among elevation in inundation site (H), inundation area (A) and
inundation volume (V) was established based on 1:5000 topographic map. Table A1.9 shows the
relations of H-A-V.

Table A1.9 H-A-V Relation (Monas)

H(PP+m) A(ha) V(m3)
2.8 0 0
3.0 5.2 5,100
3.2 22.6 32,900
4.0 91.2 488,100

Source: JICA PPP Study Team

Al.4.2 Runoff-Inundation Model

A simple inundation model was established in this study in which the inundation volume was estimated
using the calculated discharge with the runoff model and flow capacity. The schematic diagram of the
runoff-inundation model in each project site is illustrated in Figure A1.2.

Wahid Hasyim (40ha)

Inundation  .-="7~

Kali

Source: JICA PPP Study Team
Figure Al1.2 Schematic Diagram of Runoff-Inundation Model
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Al5 Hydraulic Analysis

Flow capacity of each canal and river was estimated by uniform flow computation. The following
roughness coefficient was applied in the computation:

Table A1.10 Roughness Coefficient for Uniform Flow Computation

Canal/River Roughness coefficient Remarks
River (Existing) 0.025 Protection by Wet-masonry
Drainage Canal 0.020 Concrete
River (after improvement) 0.015 Utan Kayu River

Source: JICA PPP Study Team

Al.6 Calculation Results

Al.6.1 Monas Project Site

Table A1.11 shows estimated design discharge for existing condition without additional drainage
facilities for the 10-year return period. The comparison of estimated flow capacity of existing canal to
design discharge is presented in Table A1.12. Itis judged that Wahid Hasyim Canal, the main drainage
canal in Monas Project site, has enough capacity against the estimated design discharge.
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Table A1.11 Design Discharge in Monas Project Sites (10-year Return Period)

Drain Line (Wahid Hasyim)

Length, Ld(m) 1,150
Sub-Area, a(ha) 40
Total Area, A(ha) 40
Runoff co efficient, C 0.75
Average Slope, S 1/700
Cumul Length, L(m) 1,150
Average Velocity, V(m/s) 1.0
Overland Time, t1(min) 10
Drain Time, t2(min) 19
Concentration Time tc(min) 30
Intensity Curve (mm/hr) 109.7
Area Reduction Factor, Cs 1.00
Rainfall Intensity (mm/hr) 109.70
Peak Discharge (m3/s) 9.14

Source: JICA PPP Study Team

Table A1.11 Design Discharge in Monas Project Sites (10-year Return Period)

Drain Line (Wahid Hasyim)

Category of Canal Canal
Manning Coefficient 0.020
Top width, B(m) 2.5
Bed width, b(m) 2.5
Drain depth, d(m) 2
Long slope, S 1/700
Flow capacity, Q(m3/s) 7.93
Velocity, V(m/s) 1.59
Design Discharge, (m3/s) 6.86

Source: JICA PPP Study Team
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Figure A2.1 General Layout of Drainage Facilities in Monas Area
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Figure A2.2(1) Detail of Drainage Facilities in Monas Area
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Figure A2.2(2) Monas UFRP Intake Facility
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Figure A2.2(3) Monas UFRP Pump Facility
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PLC ZfXiE L. HNDE 52D AR, BRI Z B 5,

Web Server ZaXiE L. MG ORI EMOBGHTN LM TS, FEREL T
&%,

Display Z k& L. {AIJI ORI A BT 5,
Projector ZaXE L, A7 U — MBS ORI 2= FKRT D,

UPS Z#%i{&E L. Web server, Data server, NAS, Interface PLC |{ZZEMIIZES
2T 5,

F#ET —F BEZEZE L, MEEOLD LT D,
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Pejagalan ALER D AT AR 2 TR,
DMZ
] |
Wk
H—n
Pl R
R ELAN
44737 -4 4547 m R
PLC =i PC 73 NAS
504 %F
£=4
B ELAN
U N _| '''''''' - U _i
| o : | i
e | I | pLe | || PLe
| | . | .
I e T S A
Hil{EpEa il i Bl

# UPS W ldFa7: b=, Webtf=n', T=tf=p", {24871=1 PLC, NAS
High: JICA PPP Study Team

6-4 AT LERIX (Pejagalan ALERES)

(2) DY (1)

1) PLC Z%E L. BINDIEZZED AA, WLERRN 2 AT 5,

2) Web Server Z@XE L., HMEGORM MO OHE TS, FEHRMEL T
&%,

3) UPS ZikiE L, Web %— 3 F—&H— 3 NAS, A L H 7 x—A PLC |\ZZEEMIT
EmhHEMET 5,

4) BE#IT—FREAXFEZEL, TREOHEEDO LD LT D,
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Pe jagalan JLELG LIS D ILERLG D o A 7 MR Z T KR T,

DMZ
=3 |
Web
=iy
H4E FLAN
{1¥3:1 ;:ﬁ' Ty NAS
8l ELAN
e T At R S iy I
| b by !
' : |
I pLe : e | I pLe
I L co :
I S S B
il Hhia sl 2

# UPS Wi Fad =4, Webft=mn"_ 7' =t=n", {2971=7 PLC, NAS
Hi#t: JICA PPP Study Team

X 6-5 AT LERIX (F OO L)

(3) fDOR T Nz OB

1) PLCAZREL. BHOEGFEZERY AL, LKA TS,

2) NREAALEa—FEREL. YR TEORNEMOEFTN G EE X, FH#)
BiEL TE B,

3)  W— N PCIIEREET, T ER -
DT,

B

., B A— @I irxra s Ba—

4) [FRHIT—FZBEL X PEFBEL, TREOEEOLD LT D,
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VAT MERE T RICRT,
b DME
WL
Ak 1-9
{2971-4
PLC
HIEIRLAN
R
| | pe | ! e | !
| ' | '
| L |
T ThimE 8 .
Hidft: JICA PPP Study Team
6-6 AT LERX (oK TY)
6.2.5 L RTLHEEE
R AT L THERIT HERELZ TITRT,
Supervision
Treatment flow diagram | ALBE” v — LICEHANME, Has DiEds < (211 - BAFIRREZ FoRT 5,
Trend graph FHHIfE, ON/OFFIRHEZR 7T 7R AT D, UTAZA LNV R,
KR AR AL Ly RERRTE D,
Measured data list FHHME, BasodkEER Y A MZ L TFRIRT D,
Alarm notification SR ARG R TR 5,
Alarm summary FAEROEREFRTT D,
Alarm history B OEREERE TR T D,
Operation history s OEME, BFBRE AR R 2,
Emergency call Wad, A—MIZED | AHA~DOBEREIT I,
Control
On—off control JERS B N T 0 HigER Ol - B IREMEA T X D,
Target value setting TEHRE A B BN EEH T 2R EMED AT ZITZ D,
Automatic data acquisition
Periodic data Syl KR L OFHHME, EERRER] 2 U - RAFTD
Alarm data BWon 7 2iE - R7ET5
Operation data Mg OEME, BifED v 72 BUS - (R1ET S
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Data management
Equipments a2 B4 5,
FRR AEKE BRSO FH AR A 42 L 70 R T | A B e
IROIRREZ MR T D,
Materials & spare parts | Tfidh « {HEESL A2 EFLT 5,
TR & MBS E AR L, SIEEO PEhh - EELZHRT D

Data storage

Structures

MR 2 B D IE A RE T 5,

Operation work

B - BESEB OFH « i - WS OEEZIT O

Maintenance work

refEERE 2 E T 5,

Technical document

R¥a Ay MIETDIERERET D,

Water quality

KET— X 2EHT D,

Reporting

Daily report

R L DT =2 2 AL LTHRRT D,

Monthly report

A7 —2&2A#HE LTERT D,

Yearly report

HIZ LT =2 2FMe LTEFT D,

Structures Mgk DF WA FEM, —5TRRT D

Equipments s DIEMZ M, — B TRRTD

Operation work AR DO SRR OERZ T, — & CTERT D
Maintenance work RAfOERE - OB REZFEM, —HTRTRT D
Materials & spare parts | Pfiidn « HFESDOIERZFEM, —RTERRTD
Technical documents HEDEREFHEM, —EHTERRTD

Other functions

Software remote

maintenance

AARZREDHNRING VAT DDA LT F LV A%AT D,
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6.2.6 #HMEEA

(1) Pejagalan BT 2RI L2856 (FRIOR v 7 2E457)

) VAT LEAE

HRBFICARV AT 22 WA LT, BIMOERARBEL2WEDIZT 5,

2) WiE#E
(Unit: Mil IDR / year)
Facility name Network service fee
Pejagalan STP 282
Authority concerned 212
Total 494

(2) FPR, FHESATWD T XTORIIS LR T2 RICLTEHGEG (FTROKR Y 7 25

53)



o o K 7 B b 4 RN T AP i o 3

il

&=

=i

1) VAT LEANE

77 A F L LAR— |

Volume 2

HERRIFICAR T AT L&A LT, BIMOEHANBE LWL S1I2T 5,

2) WE#H

(ll

(Unit: Mil IDR / year)

Facility name Qty Nerork Sub total

service fee

Pejagalan STP 1 282 282
Authority concerned 1 212 212
Other STP 13 212 2, 756
Other pump tation 9 212 1,908
Total 5, 158
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FIE WHE
7.1 WHE B 2
ERE) (557 i HHEPN % Tl AT S SRR | BHMESmAT | fEiRk
VX HILH 9/29 21 1 55—7:25 pEH 9:35—4E ] ZE 7k 11:30 V—%
. 0 oAy
9/30(R) | 12:30-14:30 B - R JICATIM | s
16:30-18:00 L CNESR) VN
=7 4 CA JuI B
9:00-10: 15 HM7U e IIEESIRCES PERMMﬂ% hE
7 Bk
SN b —H—
10:45-11:05 TTTEAVE N o g | BT % | e
vF—var (1) (£ s
%P5 g~
L KN () Ler Y—
N
11:05-11:50 i;iiaii; WA B | FEREmEE | K A oAy
10/1(H) BRIE R VIR T
] JEIUI oD Ak g
CQN 1A Sk
180T I e o M LA |
I e
| e A A | um Em | DD B LK
15:15-15:30 | 2% o X o WA WS | B RN AT
HAH Y HE
15:45-16:45 | B2 | dbJuN dikERBEAE =l i
L | AL R L | Ak s ,
:00-10: 2 & H
9:00-10:00 | B | HiA HE g H S
. MM RYEBR N
10/2 () 10:00-11:00 | R iimﬁ 777 BAR Er | Va—va ik 5} B * BEp
oEDiw ke NI
INE 11 AT R 14216 FUKR (D2 7 28 )
15:30-17:00 | R | FEEEWEYEE LIS R =E | o B Hh
10:00-10:15 iR R B T KE WA AT
_ [ —# FAGES Tk A
= JL
10:30-12:00 | K2 ﬁﬁgiT*L% R NTITE H L S b
10/3 (k) Gl A
14:00-16:00 REAES b F=
TICA R JICA BTG EF
16:00-16:30 Pik = b
10/4 (K) I IE () 8:20—9:35 A 10:50— v /L F 16:35)
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K4 FEAR | # 5 {0A

M. Nafi 1973/4/4 39 Head of Sub directorate Regional Investment
and Regional Capacity / Directorateof Regional
finance and Capacity, General of Fiscal
Balane (DGFB), Ministry of Finance

SIMATUPANG Delthy 1958/3/2 54 Legal Advisor / Deputy Minister of

Sugriady Infrastructure on PPP Issues, Deputy of
Infrastructure, Ministry of National
Development Planning

MARDIKANTO Aldy 1980/12/22 | 31 Planning Staff / Directorate of Sttlements and

Kharisma Housing, Ministry of National Development
Planning

SOERANTO Dwityo Akoro | 1961/9/30 | 51 Deputy Director for Foreign Cooperation /
Directorate General of Human Settelments
Ministry of Public Works

RACHMAN Ade Syaiful 1975/12/18 | 36 Section Head of Minitoring Evaluation at Sub
Directorate of Technical Planning /
Directorate of Environmental Sanitation
Development, Directorate, DGHS, Ministry of
Public Works

KUSUMASTUTI Diana 1967/7/17 | 45 Head Section of Program Building Development
and Environment / Directorate General of Human
Settlements, DGHS, Ministry of Public Works

TIWANG Michael 1965/1/11 | 47 Sub Project Manager in Working Unit of

Fansiscus Environmental Sanitation for Jabodetabek Area
/ Directorate of Environmental Sanitation
Development, DGHS, Ministry of Public Works

WIBOWO Arianto 1960/4/2 52 Head of Division of Business Development /
Indonesia Infrastructure Guarantee Funds

SUKANDAR Erwin 1964/4/26 | 48 Senior Vice President of Business Development

Setiadi / Indonesia Infrastructure Guarantee Funds

YUSA Sulthan Muhammad | 1984/9/21 | 28 Head, Business Development / Portfolio
Investment Division, Indonesia Investment
Agency, Ministry fo Finance

Sri Mahendra Satria 1965/2/17 47 Vice Head, Regional Develoipment Planning

Wirawan Board (Bappeda), DKI Jakarta Province

DATIR Tarjuki Sarman | 1961/11/9 | 50 Vice Head, Public Works Agency, DKI Jakarta
Province

WARIH Andono 1968/1/9 44 Vice Head, Environmental Management Board, DKI
Jakarta Province

INDARDO Yudi 1968/9/30 44 Director of Administration & Finace, PD Pal
Jaya

Hassan Basri FIZHIFSERTIC R H Hik,
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1.3 WHEEE

(1) WHEDIH

TKE DBEERLEATICHONWT, —EBIFBEIC 20124 1 ADX v 7 47 I —F 4 7 Tl
PATONTWVDN, ZN 6 OBHIERE ZOREFHLHEST L LT, Yy ILFT
DIETEZ DN TH R EZED 5,

(2) WHEDHERL

#rfi fiti % B

BTN JeSN BT REEE) LIRNE T b O PRSP L0 o ok - K
KGRI L0 RAVRBRBEIZ B 0y T Tz JEu
i3, TEBREEE 7 AT 28 5 £ TICE- T2
B0 fHANE DN TSR

KER B A JETIN T DRFER 7)1 TH 5261 DEA LD FERe
&L FTIZED E TORMEKEREE O EEM|C
DONT, TTERERM EO7- 0 Ol 2 %2

H bt 2 — TR — DA Z X > T D FARLHE S
RiIES

I T =2 =TT | WBHKOBRNED IO OBAHEEZET T o k
IR

B ZE PR H A Rk D IRALEE 24T - T % FKALELS %2
BLZR, FEYERLEE & OANECEERIZfE - HIF O %

ot
B

R HRATHERHTOWMOOESTH Y Ik 1, 300
51%) FHADKIETHHEEMO AR, Bdh, HE5L
Zr—~& L, WMoORERE~OHEREM M L
28 D7 TN D S 2 1 2%,

~~

§8
Hﬂﬁ

b

i\l
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(3) ##M—%
Title of Distributed Distributed
No. the o 1? rroute Lecturer Belonging Date Licensing 'S r1vu ¢
Materials Media
1 | Sewage in Kitakyushu Masaaki Water supply 2012/10/1 | a)b)d) Printed matter
YAMADA and Sewage E—file (PDF)
Bureau,
City of
Kitakyushu
2 | Introduction of Kazuhiro | Waterworks and | 2012/10/3 | a)b)c)d) Printed matter
Membrane Separation MUKAT Sewerage E-file (PDF)
Bioreactor Process to Bureau, Sakai
Sampo WWTP and City
Verification of Hybrid
Operation
3 | Membrane Separation Kazuhiro | Waterworks and | 2012/10/3 | a)b)c)d) Printed matter
Bioreactor Process at MUKAT Sewerage E—file (PDF)
Sambo Waste Water Bureau, Sakai
Treatment Plant City

5%« FIRZTHENEDO NG (Range of license)
FEB) b) BHRR (BlHEES It S 5E
fbL. #HERIZEAG

1.4 FHESEE WHEEESERK. —3MNE)

Rk 24 H 10 H3 A (K)
HiEE (OIXF2%E)

FR A
Offels it
BPH R
A B
Rz ]|
M =i
s

(JICA R MEHESE
(JICA EfHlEHE=E

14:00 ~16:30

)

(JICA HEERERBEM BREEAERA i

(AU w72 ()
(AU w72 (B FERFEH KFEETF—L
(MY +— % —
=5 (HHERE L E)
YREHMES IBHE B 1 4 44

HEERAIE AT

IS

e LLFOHEBIZE L TR E e BRIV L2,

) 777 EKEIEI THST=N?

2)

-4

(=29

ra) R (R a) Sl (BHER O B IE RN
) ) WHEBMMERT @il &5~ —HF A

) BT

JICABAWE ®=I)F—/L—2L 384

AR
HWEMY T/ =~ 32—T % —)

X AINGDOBREEE A, ARORETEDL IR EEFATED?
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3) FRMMOKEZEBEEL, kLD My ZIdb o7

4)  TxAINEDOTKIAT LAORY B REOHIRDOT=DIZ, fiihe r NafHd 2
ENTEE?

5) HAROHEWLV AT LI ED L H I EEIREOMIICEHEBRTE 2002

6) TVXHINZAIEDIIICHROETRCUV AT L E#EHATHIENTEXDHN?
FORRICREE LR A ZLITED L IR ENEZLNDLN?

7 FOLX ) REAFRERNRCY AT LAOBHIEADT- D, P x HALZMZED X
B & DT TN 9?2

HE) FENOERZMEIENC, JICA ZRFL, FHBREICITHBREZ W& 20,

FRR) BrAE JICA E7p b TREHELESE ) DARK SN, 1 v 7 T FFEITBWTPPP X
HETHY, RE 7 4 —~DOWMhEIERE L T Z e DNFREEDHRE D—> L7
TW5, 5%, BARBFOFEHCI, B E OEHEL R HEE L T,

JICA I, TR I T4 aF 7 DA FHE] EWVOIAA=URH DN, T bIiL PPP
FBRHALEBZ T LRI AR THERZW, AL, AV v 27 2 (k) & PPPIC
EDEEMNZITO, FHEZ TN L7223, 303, YZIHEICSM L T\ 22wz 2 &
WEH OB ZRT L L bIT, EO LD REANN Y ¥ AV 2N & - TR 281l R
el amin . Uy BNZUSMED TE R EEFEWTD,

Delthy) A EIOF BHHNIBEMGHM O ZNENSIM L THDEDOT, ABALE WD L VI,
FNENOFEDIIGZ NG BRLa A "eThE0n) Z iz, B EE
IR > T, £, BN SICE L T, TAEEEE ) »ooERZBC 2L
T 5,

Sorento) AR T, HHSAEIK R EEHY LTS, AlElD PPP FKIE(HFEE
HHYRETH D, £T1ELJICA DR & A BIOWHEEMIZ K L S OB EZ R LIz,
LSO THMTEX - L2 LUTICE LD 5, LU ToOHETIE, & & otk
DA 72 2T 5 Z LN TE o, ETELFERICHET 2 2 E N CEHEMREED
HZENTE, &6I1C, FTAREEOBELOERREND, Uy WX Tk, /NI
BROSEREL Y, KRB AR LO2BET 2190/ L CWD K5 REIRE2%Z -, #s
TIE, FAMERERR O/, 2 A MIBET 2 E & GBI OEEISHE (F~7) . K
EEHEIZA DR, FARLBEENHESN TS Z ERENMH SN, EFITARE -
77

Sri Mahendra) BfE, ¥ WVZ DO FKERFILE%THY, ZNNIEFITENE WS Z
LT TRICR LTV D, SEIOBHME T, MBR, A, D72 ENEA Sz,
AA, TN E X X OENLZE LN L, WH TR O 23 2 LB R H
Do TDLET, 32273 THERT,
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DY AT A

V¥ #VHZ TiX, lopen drainage system] (FHD7Z2VMANE) Z8H L TEBY ., AN
I iAIAT, Lo T, AN EZEATHZ LIFH LWL DITES,

@HAtr

TARLEEANICBNT S, b HAHAKmMPREMN N BETH D Z LITFET, MBR b
ZDFRED—>ThH D Z LIFAEMLTWD, LarL, MEITENHEHEN SN & T
b%, THNF—IHELEMN S RE QBB L 25, LTINDGEIT. BEEET 2 BEAY,;
MBIV —OWIGEZ T 570 8 ENEEASDIRFENRE 2L DIl
DR, Py INZOEEE, TRVX—AROMENHY . ZORH HALHE
ERAR

OM B &

T DNVEIZEBT D FKEMEEET D9 2T, PPP & DA & WO EIRERH 5, B
BAX— L% ILIZAKMIOR LIz LT, BR5MEE L, IRETHZ L LW,
F72. DKI & LTlE, BHERIS AT AIZHOW T, 25 =N D, BB
S5,

Yudi) BARD FAKEBIOWTHEHMETHZ ENTE, BATHLREWVKMAZELZZ &n
5. Px INETHEDL WAL DM, FAEREHE £ 517> T O»n
i, BEC~ A2 =T F 3550, ARSEL LD ETLFEREICKNT, 2T
BIfRE (BERE) 232U C, EEARMHAICER LZEE 2 BIE L TW\Wb, ZHVE K,
AHFETORBERE L IIRES RRLHER>TWD, BIIEX, FS 247> T 5,

FCIS, B E LT, Zone 1 &6 BRESNTND, L, v~ FFTRDE S
£ 91T h - LRFFOTHAN RIS LTS 25, SEIOBHEZ @ LT, Zone 11ZFE S PPP
FHHEZ D TV 2 EREHEIR KD RAIREZ T Tc, ey Yy WS O 85 e i
MRS D 2 L BB HTICR VTR, MBR 2SEEITH D XD ITE D,

IWAR) Efe~~V RIKROBERICBELT, a A LW, 7. AKOBEIZ, 5=

WCBWTHEZIN > 20 ThD, AT, WAL ERMEIKLE G & XL ATRE
Eed, FoT, AEBELTCWDL L7, A F—k8 7 & —%2FH L., BEICA—
N=T B —ZH5 L0 HFN, FERIIZIZROO TIN5 5 D,
F7o. MBRIZBI LT, #EMIC, BUEOHIFTIX, EXEAESCEXMARE N LTfET
HD, LA L., MBR IFIEHEIEMIGIRTE & el 35 & Bt 7> (Rt SE) 2HIB S D
e MEZ, AR ER 2 A b (Total Operation Cost) & x5 &, FERAY
WX Efmicgie & B,

F 7o, AKX, SPC ICHAMREE 2T L TR Y, AMEERA LIZ5A L 1REEDb LT,
=R NE 8- 9% EHEL TV D,
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HT) BRAEASOBERIZHOWT, AEIIFFHOHE A T D Z L IZTE R0 o728,
AETUN T TEINEAT S N TZRBHE RN b & 2 KK &9 12, BERVEIE o 15 i F
DEWETE FAKRSOFNEFET S 5,

Sorento) UARK E HAEIOMHEFIZWVANAFELE -T2, MBR Z#HAT 5 Z & T, Jii
KD BOD 1% 2mg/8 &72n, LinL, A2 KRR T OBEKIEAET 20mg/t TH D, Lo T,
ZZFETBOD Z FiF D &9 72E 0 MBR HART A YS IZ BN E S N ThH D, Tho e
T, AEOFEARELM-T X572 BR AR TENIE, 2 X ML TIPSR T
XHOTIERNA I, DFED, 2ANMIRAGST-, TB—T 7 MBRJ) ZRELZV,

WA) BEAK L& 1~20 mg/RIZFHHE$ 2 Z LI, BARBIICTRETH 5,

Tar juki) MBR DA D F 0 TIT< Z LAZRFHI LR, LU BSED Y ¥ IV #1X, Topen
drainage system) [z, £IICEL DIAINDH D, BHELEONKE T TTND
HOD, RIEFRTETWRWRERBETHD, Lo T BEHEHIIA VX —8 S ¥ —
DHEANTH D,

LA 30 FFERTIE. HARBEERZCRN CTh oo, R—F I as LAk RRN TH -
oo LU, A F—8FF—Z2EANICLY, SENRAOND, A F—k T2 —%8
ALTH, AI0HETIEETHY , BN (ZmxvF—) Z0EL LR, I—Er 7
A7 Y —> (Curving Screen) ZFXETIUIKIKZ DD Z b7l ed, FFHZ, b
LA ERS, FIEBTRVIIICEVIREHEFLLETH D,

Delthy) PPP IZEH LWAF—LALTHY, DA & ED X HITHAEDLE T OO0, MHHEE
ZEDE I REZ R TWAENEREZBNE TV X720,

Nafi) FEHEOMEBA /37 Rpb L TH, BFO5H, PPP, DKI O P&, MBI CFHE
DRELbED, BAMIZLE2—3%, DKLl LTI, AiE42%20 50, #iEs
FATT D0, FREAF (H) 2 oEEFEMITOME R SBRKITW<O7nH 0 | #ilh
GrRERBICIERNTHZEHTES, SHITERNDOREBIN TRAZES, £7-.
AV RRUT A v 7 FERGEHEA (TIGF) 22 b ORFE (FIfR) 239 25 & FENED LT
HEBbnbsDT, HET (Investment Agency) & IIGF @ Z & R AW,

Yusa) [TEBIZ—RICWNHT] WO DIFFEETH-TZ, £ FRUTIXHARD 30 FHi
ORI S LIRS, HROER NS DA > R 7125 rTRE G 2 & 9 I
Eo7-, #EIT (Investment Agency) & L Ci&, DKI |[Zxf L., Hi & DIITOI AL 2>
HOME R ESL ORINENHD LD Z e a2z, £z, Al S EICL -
T, FAMEEIC X 2BREGEL BIET VW), K& EMEBRER CItE Tz
TENRERBBETHSTZEEY, A2 RRU 7 TlE, MFEL 2 Jancid, R
WNINDHDT, I, TNEEZTNE, NERFEEOETFOLDIZ, EETHILT
WEEL XD,

Arianto) PPPIC X AFEALEFTHZ LIChE. EMICO2FELEL R L L 2RIEL
RITHIUER D E VN, TICF 1T, MBEAIC L - T, 3ERNCHRIY. S, FEOMITE (FBIE)
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EITOMBETH D, SRIOBRROMRIT, BRENEERL AV, £ HOREZHMTE
e e,

UHFET, [Zraryyayo7 M IZHEHULTHWDL IS, X, BER
FANCHIY | SR 2 2 YL 2 o RS DKT (2% L, PPP N8I TH 5 LIS
HZEIZEY, DKI ZAFEZEZH - TPPP OFMAIZHEATWTHE-R S, DKI L HERDE
W arER, FELERL THEZ,

*7-. VGF #7155 7-DI21% solicited project THDAVLENH LN, KIEIZHONWTIX
Unsolicited L < 1L solicited project DEFHNINTEHT, ZOH 7 U TIZT 5D
NEThDH, £, EKOWEIL, Funding gap (B&ARRE) 2L oMoy L2
ERS, ARIOFEZEIIPPP OET N — AL 7o TV ZERTRIN, HHTD7ZHIC
b, BREENEE ST —7 v a vy T EEMT D I LN,

Delthy) AEIOFHET v 7T AHKIZIEF ICEZO TILVES L o7, Fro, BfRE S
B2EFEY, HETE L, 61T, FAMT, DKI O BEEHH 3T TIRA L TWD & FEW
TW5, 7272, AEOHEFIEFITIEE & 72> Tz, WO LIFRIZIBEDLIL TV DT
SO RV, KENRHD &L, b L, B L7Z#TH T, TR E L5
OISR RS D EBWER S,

FR) FEI AP LTWARWAT, BARHIVUZBREWVLIZW,

Ade Syaful) FEHIR=° MBR IFFEEITH LWEAN T, Jedmkffi & 22, Ko T, A7)
AEBRBEFEHETHD, N TZININAT I DA TF AL EBIT, BN
EREND, LoT, BARCEELTL, JICARAY v 7 Anb, FRHEIFE ST 54
BIEARHE R Rt S L 5 = & 2 e,

WA) HABEA~DELEE L, S4BT, BAME A > PR TR LD ERSHIC LD
A GEE) ZREL TS, ZRICEY, JICA IC X 2 HEMEM b HIFTE 5,

Diana) MBR [ZH L WG CTHY . O WA BHEE L TWDH D EE S, Ll V%
TG LA TITRGL B E D 23, £, MBERHR OZE LR b, XM ey b
FELLTETTIREELES, 2L T, FARRC, BEZBEZITV. Ax OREEFECTT
BEEZ TN ZEHHE,

Andono) FAIERBERFTE 72D T, BEKIEENTIEITRE I N TV RND T, HrLWEHES
FEHEZRE L TCORER B0, L, FAZEET 2 2 & T, BREEIIdkET S
LELTWD,

MF) (ERE= A > M L) TS TV D BADOBERECHEEDO TR 2 1k 0 5,
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# Introduction of MBR regavdless of configuration of macters is
considered to be possible based on the msults thatno
significant differe nce of wate rquality had been found., even
though the concentmtion of activated sludge differed by 10%
be tween the upperand the lower points of the mactors.

# Aflexible schedule is needed since the starting-up would take
time due to the fouling caused by BOD-SS8 load fluctuation
during the tansiton pered from the conventional process o
MBR in case the mfluentload is low or the combined sewage

is significantly affected by minfall

Hybrid operation of MBR and the conventional proeess is
considered to be effective to deal with the mere asing volume
of mfluent m case of rainfall
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