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<Notes and Disclaimers>

- This report is produced by the trust corporation based on the contract with JICA. The
contents of this report are based on the information at the time of preparing the report which
may differ from current information due to the changes in the situation, changes in laws, etc.
In addition, the information and comments posted include subjective judgment of the trust
corporation. Please be noted that any actions taken by the users based on the contents of
this report shall be done at user’s own risk.

* Neither JICA nor the trust corporation shall be responsible for any loss or damages incurred
by use of such information provided in this report.
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1—1—2 AFRVT7OTKERBICHEITHBREE (/B LRIILORE)
(1) FAREEBOBC L5 FALTEHR OERES

A v RR L7 TIEHHEREE T 2019 4£F TICAAELES G (F=FT—ar) ~DOT7 7%
ANOEIGE 100% &35 824817 T\ 5, 2014 RS TO Y ¥ 02 FERIIN O T K EE K %
X 4% (AR - BREES) IR, FTAEEMENSMEBOBEL > TW\5D, BT, £ 14,
B 1-2D@0 ., N Ry, RNY 7,200 PIAO 11 1Tk, ABRREINC T RO AR (FK
WG DR R) 23D TR | FAKRE IR - TG SERIE L TWD, 202 L1, M\
el E e TEOBEEM & | mEEH A & 7 TR O 8RR 72 ERIA R AR CTH D Z & &R
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#F1-2 HHF DA v R T O F KRS K O Ol AL SR

TAKAL L WLEHE WEREE [ "T R xRy

i migy | AETREA w/day) | W) | 23> (i
1 AR 1 UASB 10, 000 43.5 % 20, 480
2 INT N 1 Aerated Ponds 2,000 94. 25% 253
3 INE LN 1 Oxidation Ditch 2,852 97.37% 300
4 DRI T 1 MBBR 38, 880 98. 19% 1, 852
5 R T 1 Aerated Ponds 2, 800 94. 4% 300
6 N Ry 1 Lagoons 80, 835 0% 114, 444
7 F LR 4 Lagoons 20, 500 53% 8, 136
8 AZHIINVE 3 Biofilter & Lagoons 14, 000 56. 38% 10. 039
9 NERAVES NI 1 Aerated Ponds 15, 500 64. 5% 20, 158
10 | T XY — )L/ N R 1 Aerated Ponds 51, 000 37. 2% 14. 546
11 N Ny 1 Aerated Ponds 800 20% 1, 385
12 N )< 7 RBC 18, 000 85. 55% 6, 722
13 <+ K 1 RBC 2.000 90% 100

UASB: Upflow Anaerobic Sludge Blanket Process (A= BEEMEBIRT T4 v M)
MBBR: Moving Bed Bio Reactor (BBENRI/EWIEA1ETE)
RBC: Rotating Biological Contactor ([Hl#sA:diEfiis)

Hh - ARFEE - EREEEABEERE T4 R 7 0O FKEEE 2016) L0 JICA A TERK

BIG QUESTIONS: / KUV 5 5/
HOW TO UTILIZE THE IDLE CAPACITY???? R L TV A EEE S Z el iz FFH L=
1 Manado 90% n HRWVWOMN?
Banjarmasin 85,55%
Ty — 20% < EODIERAE RO JE R >
Denpasar & Badung  — 37,20% N N N
DI Yogyakarta |} 64,50% . ffE@T7}(jE’\@1&U MEELLS
Surakarta 56,38% S Nl N
Cirebon IEE—— 539% (EE%%{E—E@%/E}@\ %0)%3‘:{@%5
TaBnagne‘:::z { g?:i 4% ‘I:“ (0] 'f& é 75\) ﬁiﬁ% )
Jakarta Zone O 98,19% N N N
Batam 97,37% N RART T a SIILBERMTETE
Parapat 94,25% e
Medan _—_ " 43,50% {Z':@%EAZ:E
0% 20% 40% 60% 80%  100% . S o A TS 3 e /
\ b & &5 o i
Problems: Low Aw: of the H. holds Owners, Low Budget for

house connections from Local Government, No law enforcement

X 1-1 A > KRR T O FKOESG OB RLER L Z DR IA
B AEFEY . FREEE AMBERFORE 1-2 LF—OBEEHI S & JICA FHA M ER
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(2) F)IOIBEYRGIE, KMRFOBAK R E L TORIREENM Z & T T AREEM O LEMH

TX HNVE O FAKELE KR 4%
(2014 ) T, —HXIABRE TK
IWEN 2 STV, (FEITES
FA I BT TLURELIEL T
WD, TBIRSIEE R AEYTH
%o b VHERSMEHEKIZ Lo T
TN OKE « ) ITXAE T K & RIEED
HYRMTH B,
EXIZRT L OICHANDOEFT T
RAKNFREL L, %A - I
TRA 72 8 % . 2 TN D, K DOHE
W Z AT L HHER X ORI
Bl 7o K EEAEE DN RIKNTH B,

/K - 15K DHEBRIZ, fc B i
Th b, mFEfE %z - AR
B D ERIE B 72 FEhi 23 A A[ R Tdb D

Source: United Nation Office for the Coordmation of Humanitarian Affairs 2014
K1-2 2% INAZATNORKYEE
i [EEE A BRSO B R (2014 4F) (1TH-5 & JICA AR

(3) Wy 2 EHEFHREBFEFE] (NCICD) ZH 5 BASHMEAIRO K E R EX KRB 2H;

2014 10 AKED ¥

¥ v EE AR G B
F$EHH | (NCICD) D~ A &
—7Z U TII ML T
EOWAREEN LT ¥
IWEBESFDHTEOIITY ¥ T
Jb BB PR A A L
ML T O ER Th 5 Hh
TARDOEUK « EAGEKIFEA
JERPR & LT, KR
(Bpkih) Z8%F., T
AT IE, T HIBE Z I &
D KRI85 v 3 B &2 1T
IEFHHITH D,

HL . O VX 58S A BRI ()
W23 x JICA S MVERL

5 DSV U 2 N R A2 PSP AKIRO KB R 22 X 5 729012, ¥ v BV Z O & 2 )
T BRMEAY 70 FAGE (R S BB B R RUE L 72 > TV B,

R, Ux VA RERINNOKEREE OKEH#E) (2O T, 2011 FORZHIC BRI 65 Hi S
W W THRIE S 47z BOD I8 FE D JITERE 5 & F M KBS B REEL O RN ERE B2 R DO~_— R,
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: Same survey points as in the
Existing M/P =
: Survey points of BPLHD
: Same survey points as those
of BPLHD (inside DKI
Jakarta
@ : Same survey points as those
of BPLHD (near the border
of DKI Jakarta)

@0 e

BOD % J¥& oD A i

FE i & 72 K E A
130 > 7LD (65 15
pr X2 [al), 88%4% DKI
Jakarta O 7KE B IL
e (S —7D) Thb
20mg/L % i L T W
7.

O T2 53] 1
WM ET DY v i
FERIINALES Tk, BOD 2%
100~200mg/L #8 & & <
AT KICHY I 5 KE
ThodZENRBH N
TW5,

%5
MRFIL . BOD B E N
100mg/L.  LL F  ( DKI
Jakarta 7K' BiE L
YD 5 5L L) DHUR
BRT,

X 1-4 KEREFLE BOD EE)

Hilh: (> FRLTEY v DR IEKER~ AR —T 5
DORE L@ U5 KEHE b7 e =7 b

- Same survey points asinthe 33
Existing M/P =

: Survey points of BPLHD

- Same sinvey points as those
of BPLHD (inside DKI
Jakarta

© Same survey points as those
of BPLHD (near the border
of DEI Jakaita)

0 ®0 e

35 P K B e 2 oD
A 5
2650 T ADN,
22%705 3 % g L& B BN
OKEERERYE (I
—7'D) TH5D 4,000
MPN /100ml Z#Ei&. |4
C<EF65 7o
PN. 11%2% 10, 000MPN/
100mL Z #iE L Tz,
BOD fi & [AARIZ, Al
DO FFMNHSIE DY ¥
1 v & R BN o e T
FE 5 M KNG B 50 i/
fHIFZH D Z & IR
EnTnb

%5

IR 7 U 3 5 4 R 1G T AR
¥ A 10, 000MPN/100mL
LIk (DKI Jakarta 7K
EBRBEILVEE D 2. 5504
) oS ERT,

B 1-5 KERAR R GEEMERNEEE)

Hilli:f o REXUTEY Y DV ZEKREH~ AT —T 5
ORELEZEUEEKEREE Ry 27 b




1—1—38 PvALAEMNMNTOTKERKICHITHHERERE (S/70LRILOFEE)
(1) EEFOBEZEEREL Lol TEMT EORE - JERE| T LB
AHFZE - ERAEEA L. OEROEWVEEL, @G BIEEO TEA L, @Ml #IT 2 Al HE
725 D A HE A 73 T B D R AEE K] T, LA O FAKLERfE R DK@ R DR K E D Z L TE o7
P, BHFHA & AT ANIEEIOFEE. RONE T _EOFREN H 2 U7-, BB FEe
BEAF OHEME TIEITR D D IEBAAI O/ DR FACEHEME TIEEIN S B ChH D Z & SRR STz,
T MRS EIK bn F COMPIZEN I —T NV, BEF—T NV, HAEESEa—T 4 VT4
P — B ARVESEOMERY A H D HT Sm L FOIRSICH B E B ZHER T ALERD D,
A WV, U IV ZRERINAEE S, Tl HF KA E LS, Bo, v NMEOHE
THM 23S <L ESHAIL T Z ERREETH 5,

(2) A#OEEmAEE O EORE
BEFOHEE TIETIE, /ANaRE (2 600mm BAT) Z2fF 5 mEHE R THETIE, RO EDO

HEN DD Z L MR LT,

T OB  EIEIED 6m OFERREK T, @A IO E TN RRETH D Z L,
RN DR & 72 D 3E R IR DS 6m & W D BRI 72 E 3 <, o, RBEL SV, B
DOFEAMFTIL 4m X 6m DK E S DONHIAE/N T, Z OSMITHE O BT %238 A C i % &
D TEMN, Ak, HEBHOXR L R 5 EHITENRNE ZANRKER T ED ETH D,
(¥ V2 BRI Zone—0 D HEIEEfHHEEFH Y D v L X FAKBEANFEIC X D)

A2V FRVT TO— ARSI O~E EREM - B CHERSTH O~TE
) 2m: AT A= — T DS
2.5m: a7 Y — NEDOBE

PR DALHT
4mX 6m

FERHA - B O
2m X 2 m
(2.5 m X 2.5 m)

A4 AR TKEOBEATED PVCE (R =1%) OHfETE
BAEE KR L TCWbar s ) — NETH, (5KRPOFALKZEIMEFAZA UEEE & 720 . INED
JEERAEDY 27 B3 D, AN THREFFEFLN S 720 400mm LLF /)N OEAE 1% PVC &
(LB =) DR ESND Z LI o728, PVC & 2 HEME T B EAl 3 220,

_J_,_-——"'-_, w T
oA
oy Pt

X 1-6 FKENTOBEREA =R A
HH : THAEKRIC L 2 FTAREBOREIZ OV TO—
Z%% - J-Stage] (23S JICA FAEMMER

a7 U—b - ba—LEOREH



v RS HIAE T ONIHL T O R X
X I IHIEIE T AE LS, U XTIV A v FHIK T Im DR T (6 FEfH) S
20 cm & 40cm JLF (2007~2011 4F) OHENRH D, HITFAKM A & < G2 AR OS54 BE
TFOSLHUEERAMNT (ANTIHEE] « BARR TE) TIISIHIEEPICmE T 280 A Emy, £
7oy B O MERX /O (600mm) HEME T HC, SHLOTREE AL T LENFWr, HEHER 2 41
HIl LTI 2 s 58248 Uiz, /0 RS AR 1 50m~T70m [HIRR CYZHTOREEE S L EE 7R 728
SEMLOEITZ < . #REG R AR T 2RI T CE A AR A R TH B,

B

g.unlw“)""‘"‘“'r“' %

D ¥ B VE AR L TR MUBA (/LA b Hi[X)

(2 PEIC L& B HEEPLE T (6 4R C I 2 T) ADIE
HIBL [ A: JICA FHAMIER. B MGSHYIE [Vx I EHY #fﬁ/\ﬁﬂ%ﬁvw 77
VIS X JICARERIERK., C: A BXBETHA > PR U7 EH FKREBERICKT
% e TIREAR O K+ EIEF BT THE IO IS X JICA AR MERk

B4 1-7 2% BV & N O HARIE TR
T KBURRGER~D T A TR g v
TAREHADERBE CTh D KREEREERR~D T 2 ax 7 v a VIS TRl Th F
DEET, ZOmD FKREHIANDEGLN TV, 0 LEX TN R aRxy va ik
SRR 1% 50 2T LA EH B8, 2~3 T/ AEDR— R T LA TH2R,
D NIRRT g AT B RGERBRN O A
PSR TS D TFKEK~ =L < O aFL (Inspection Hole) OEEFEIL. T/K
WA OBE AN, JSRFL & Pa3E iR 75 AU i 2% 5 00 H5457 | 3 7 S e 5 A1 o> 2 1)
BHRL D70, PEEMRIINT AR v a VICHEBHITH D, B, NT R xRy
YaryLHEEF, vUAR—AVETOEREZD, TREA R L TWD,
@ PEEER RN COME TAZFE 5 BEM D DR SN D i L&D E
- WPt O paESERY - BB, BAMEER (BEE, 7 — %) R EEL— N ET D,
- ME TAZEE L COBRYE - IRENE & pH MR DS A ATRE e fiPHIC I 2. 5,
- WHINICHEEE T D IO R E ST/ MR ETHAXLERH 5,

K EROITESE, BREMRDOTDOIZ, Vv INF FREAHBEDOENT, RO 2 2T

@ﬁ%ﬁ@ %:HEF“?L\ PR DOETEE & NTAAXRT T a O JORME £

po LTco BANANZIZ, SREEINZFIA TR LA TH D Z & 2 fEgsd L, AT hiE%
uEEEﬁ L7223, Piﬁ%ﬁ’rﬁ 1&' TEHOBLEDN D FAKEFA~DHEERUZ DOV TTIHIR 72 - 72,

Century Park Hotel Senayan City
B 1-8 KEBUKPHEMRRE~DNT A TR T > a3 > ORREA
HiH : JTICA FHAEMIER
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1—2 LEBARREICEET SRFAERE. BK, EZFF
1—2—1 HRBFICKSTRKERRHE., BXR, ZFF

R BORF I K 2 BHREHENIBAR O HEt. Hratz2 n I EF E B R 5 E (National Long
Term Development Plan: RPJPN2005-2025). 5 4Ef(Z H ARG A2 BAKK) 72 7 8t % 7= 3 [E 52
BAZEEHH (National Medium Term Development Plan: RPJMN2015-2019). M ONVAILEZE . (F

HOFHHEZR ENDBTRD,

BFO I =7 ABRBEE (MDG 2015) TIIEEMR A LD T 7B AN 62.41% & ED
DAL, 2014 FRET 60, 5% ERK S T, AdEZE - BRATEE XEZ TR E (RPJMN
2015-2019) ICH3x, FEMR M LA~DOT 7 &2 100%% BAZE L 3 5 g ng 2w (No. 13/
PRT/M/2015) #5657, [FIE AMEEREIL 2019 4EF CICEALBER~D T 7 & 2 A DEIE

100%% 2ERK T B T2 OIZ
7 B

WD

FREEAHFIC OV TEMIZIEE (No. 50/SE/De/2016) LT 5,

R T ALER & B B o BOLER 2 M A B DR ERY e A LD T 7 2 A% 100%ICT D,

(ER)

« 85% : HEMEA T 72 TR AL T, AR A LD T I A& ER,
« 15% : fE B BB CRARIR M B 72 AR — B R 28k L, BAEMR A L~DT 7

v RAEERT D,
I=RVNESPAY Y <

OO

12 23FT DT » HFIXIZ T, B FRAER R 2 2 7= TR BEKR DA > 7 T B 217
5,000 AT OHBKIZ BN T 2 I = =T ¢ HEAKRULER i E% O AR 217 9

200 7>pIr O HUE T 30 T A HE A LB it 5% DB 21T 9

222 MATOHHT, HXIZRBWT LRAEiFE (IPLT) %25 LIGIROEEE1T 9,

E P HIBAEE (RPJMN2015-2019) IZREH S TWD A > 7 FEFHON O KEIR (K

B, NKIE, BEEWEM) (LR TR & NI,

ROX S ICR#Hish TV D,

#£1-3 A v R U7 EFHHBREEFE (RPJMN2015-2019) K& T HEH

MTPHRA OKER)

D499 JkA v R T AT (LLF. AVET 2T

SRR ¢« JICA @ 2018 4F 8 H A L — Mo T

o B T 5 BUF R EHE¥ETHR BRI 5 WP HERAE
227 JpL BT 198 JkL 7 44 k7w 30 kL7 499 JkL BT

(1. 75 JkH)

(% 1. 53 Jk)

(%5 0. 34 J&k)

(% 0. 23 J&k)

(% 3. 85 Jk)

Hidi : BAPPENAS [FHABR &I | (2D X JICA A M1ERR

1—2—2 SvAIL2ENMICE S TAKEREHE. BE. &9

T AV REHINTIE, FAGERE R (KR 4%, 2014 ) ZEREE - figdk - Yok sRIcE S
HEEHELE LT, 20124EIC~ A X —F T (2050 4E1Z 100%3ERK) %5 E L7235, NCICD
(Vv A2 EERE R AR ) TRIE S T 5 BRI OKIEKTRH) OKEMHER
OB, M EFEHLH] (Governor Regulation Np.41/2016) (27T, F/KEHEAH 2 it L3 55
3 FEFR STz, 2016 FOINMFHANC LY | BHEEpo72Em0d, UTFO@EY,

K1-4 TV v Z RN T AGE RS T R

. . 56T BHAZ Hh e B
U VAW T AGE A F =
2N AR ot L | (R L | ERRAE | TR T B
VAR =TT (2012 FEKE) 80% 20% 2030 4F 7 50 F AKX
M ENEEFRA] (2016 FHiE) 65% 35% 2022 4 10 O F/KALFRX.

Hilt : PD PAL Jaya [Wastewater infrastructure in Jakarta] |ZH5-3% JICA FHERIMERL
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1
r‘i‘ Masterplan of Wastewater Management in DKI Jakarta, 2012
A

Condition 2012 M;E;Sn
Ditect Disposal

Septic Tank |[|---7= e | 20% Pl @
64 % 21 /o

Individual

Treatment

Plant -

25% cg:\“' i
o

Slum area @)
7%

Peopie aquivalen

19 U x BRI R AGEEE G~ R X — 7T (2012 4F)
Hif : PD PAL Jaya {ERK® [Wastewater infrastructure in Jakarta] £ V) $k¥y

’ » I 2
5 Acceleration program
ﬁd

A,
| WASTEWATER MASTER PLAN H Governor Regulafion
(2012} i NO 41 (2018)

Systern Vear Zone o OFF SITE $YSTEM
Year lone % Service
OFF SITE B
2012-2020 01,6 23
OFF SITE 30,03
06-2022 | 3G |
OFF SITE 26,85 i pe
TOTAL 80

2014 -2030 ALL 35

l Ix.'-'-;'\-r '

1-10 ¥ % V2 BRI FAGEFE AR DM A4 (2016 4F)
HH# : PD PAL Jaya {ERK® [Wastewater infrastructure in Jakarta] £ V) $kFE

1—2—=—3 Oy¥AHILEAEHNMOTKEARE(\I2RaARI7La3Y)DRR
(1) PxINZERIMN Zone-0 123317 % EEAFIRIL
T VA EERIN Zone—0 1ZH1F B BAEDHEEIRILL, RR—T DK 1-11 O,

12



[0 canchment Area PO PAL JATA
Pelanggan Non-RT

—— Jaringan Fipa
Jaringan Jslan
Niaga Besar

I ator Bangunan Tiggl {Termas.k Restoran/Fiiness)

B Rumieh Sakt Swasa

B AparemenyKondomitumRumah Susun Mil

T soiel Binkng 1, 10, 101
I el (Eargunan 54 3 Lanta)

[ Miaga Kedl Lainnya
3 Logmen

[0 Eanton Bangunan Tinggi
3 Tk

0 el Bincang 1V
B ool Einang Y

I sigga Gesar Leinnya
MNiaga Kacll

rguran Tinggl)

I Irustr Kl

I Rectnan Kedl/Ruinah Makan
B Usaha ol yelah
Soslal

[ Irstans Pamennmn

B Laindgin Lembags

I Fuskesmas

B Sehclah fegert

Potensial Pelanggan

I Runih Tanggs A
-

Pelanggan RT
[ Rumch Tanoga
0 #umzh Tangga B
[0 Rumeh Tangoa
[0 fumsh Tanggs &
Belum Ada Jenis
=n

B8 Temgat lhadah

(2015 4F) HOMBR HEREHLOBREY (FAZR AR EHY)

PD PAL Jaya TFoK:E#tFA K

Source JICA Fxpert Team

B Potensial Pelanggan
(P D %)

L

. ¥

X 1-11

D]

v

Y v

syl

Hi#iL : PD PAL Jaya_2018



(2) TR ~DEERF HAR I

THIZ, Y DNH TFARKEAEIZE D DKI ¥ VXIS 5 F KRB F, ~ DR - 45 %
9, 1991 FOREHBIAR LK 2, 602 F-BROBR x5 & LT IFKET—ERXZ#HEL T 5,
RO B OWEMIX, 100 FThDH, HAOKREBHORBREZYZL & LT, V¥ LA
RN D NAHIBEN S BT 5 & K 1,000 {FRREDORBE 2 x5 & T 58H 2 D 72 1T U7z
RN &L D,

2650 _ = 1-5 AU LB 4K

2150 _— ... City N8 |WIRSRG e
(AN) (F#)

1650 T B BB LR 1,856,442 735,429
194 B RAR 8,194,727 4,117,470
Ll W - I b [ )l lijen (2083 20712086 R 3,518,095 1,513,231
650 1206 — - - - el ] - B ZHEM 2,130,983 1,047,600
% RERTH 1,385,401 534,154
2010 2011 2012 2013 204 2015 2016  1st ABiti 2,497,208 1,338,251
Household ® Non-household Quarter A 1,493,841 702,941
of 2017 AL 990,878 466,524
X 1-12 K WVER B 5~ D B2 7 55 D25 Ha CxAILEFERIM | 10,818,385 2,602
Hidl : PD PAL Jaya EEHIHD X JICA FHARVERK L JICA FHARHIERK

1—2—4 TFXKE-FBKEBICETZZES

(1) BEAREHEE
7 OKEEREEORAR L 2RI, LTO#Y,
# 16 A > KR U7 OREE - KEEHEIZEET 5 EHH

5y s

BRE A FRYA (EPMA No. 32/2009) %1982 4EHIE, 1997 4+ 2009 I RT

BRI PR | Z2fEHE)YE (Law of Spatial Planning No. 26/2007)

PRETEEAY (MOE Regultion No.3/2013)

KB IBEGIE R OKEEHIZES 4 5 B4 (Government Regulation
No. 82/2001)

KEESTDHA R T A 285 TRE, ABRGICESSRFEAELZRE

KE&EWFEE (Law of Water Resrouce No. 7/2004)

AKEIE R IE K OKEE BB 3 5855 K4 (MOE Regulation No. 1/2010)

-
AR TP O R ACEIRFA) A ICEE4 A B4 (Government Regultion No.

121/2015)

FAKEY AT 2T A B4 (Government Regultion No. 122/2015)

AEIEPEKFEYEIC B9 D BT - MREA 4 (MOEF Regulation No. 68/2016)

VG /KE BRIZ BT 2 54 2017 451X 456 &

HL : BARBEOHINCIIT 2 FERBICE L CORBEEENMET A K7 v~
A v RRT TR (&ETHR) ~TGES 2018 X v, JICA FH#[AfmLE

A J)NEA b~ a 7 A (Program Kali Bersih - PROKASIH)
FNEAL 7 v 7 F D3 AKEIEEIC K DA e RAEFRICBWCHI T2 Z E 2B E L2k
A KEIHEIET v 7T AT, INBUR & B - BT E B3 L CER NS,

14



(2) AFEARIAK EHIK) (TEA S5 HkERE

AE SRR CERHHEAR) (1S9 2 PRk EEHEDS | IRE D@ YD 2016 FEDOFHAITHRIb S h e,
ZOFEMELTEST S D72 DIIE, HEEICE AT 5 PR TOPKLELE | ~NT R axy

va v aeEte FAREE RO R YHEEDR R AIR L 22D,

£ 1-T PAKROKEHRE

BEAF O P AL PR i 13, BRBE « MRSERECHRAN (2016 -5 68 75) I

WETELED, LY JBOHENSGEPLEL 2> TV 5,

BRET - MREREFRA
(2016 42 68 &)

6-9

30 mg/L

100 mg/L

30 mg/L

5 mg/L

o= BREE - MR EHIA
A (2014 455 5 B)
pH 6-9
BOD 100 mg/L
COD —
TSS 100 mg/L
0il and Fat 10 mg/L
Ammonia —
Total Coliform —

10 mg/L

3,000 MPN /100 mL

L . (7 TG AS— Ny

BRNLYERY —27 v a v (20174£12H 13H

YA TRE) TOA ¥ FRIT7RMHEE - ARETE OFEKREEHI IS S JICAH

2 [ FERL,

KOBTHEAK < KB SLEDNE T S D Hliax
LFEE, fHRT v, B, ERY—E A, AFhx, F
Loy, Vo Vo —a sk, BBy, R, EXE, PR, M TR
A, TR R OKALEE SRR . MR, 29Uk BREBR. ¥ —IJ v B L OB

AT, BE, TG, LA RT U,

1—3 LUEBAHRFEEICEET 2EAEERBARR A&
BnEOA v R T

A4V RR VT TIERAE L RBEE & i~ N 4EHIT,

IHRT DRI OEARTEHE, 42V RR T ONRT U AD LTk
HIE & EREARREA~OXHSEE M EA~O R T, RENFH ek R A2 % 5 ECEE & 72
STV D IEE - 224 - PRS0 & OB B IICB T 54 V7 I AR EEOKRES, ENMGE
DOHIF ERLES, £, BEVRATRECATRICHE L 7= # BRI L B2 A T A OB i 72 &
OFEBEIKR L, H#Hillg - 238, BB, WBE. AHERICET LA 7 TSR LT, lE
DR VT 7 ZfiFH UEESSS /) o B &0 iy iR LA 2 ZH -+ 5720
DXFEHATH T EREBEORE~OFRBHNCBIT 2EREEO—2 L7725 TN 5,

AR AEEROAETE (D L 7 H#

BB 1B VDRI TC, [RIEBFIZ & - TRAKIE - ARPEKIZZREA 7 F LS5 h

HETn V=7 b LT, ZHE THEAEIT,

BREfRaEO—RE L TMMRERMZ 50, R’

Mt 7 % —FHORFREDOIFENE KD DDOMERD—> L LT [V% WX EEEZ Tl
ELToA 7 TR SR ) i\, TKEE M~ A X — 77 OIERR JICA HEMFE 2 IRET
L7 ERROIREE LCREbDY . BIfEIX, REICx LT, RO DA %18 U T FKIE
ZEBELTWD, UikBIR R E ORI 25 D DA BIUIEOMIBR 2 ZATICETH LD TH D,

1—4 UBRARREEICEEET S DA FEXR UM FF—DETER DT

1—4—1 EAE DA BLXDOETEGSH

(1) Ty —ATARERMFE - FHHFEE (FHEK

F LNV FAKERMEE - B HEE (FAREROBGE, R 75 & OVE K LEL
BOBBRE) 1T, F_oMEEL LT NYET UY=L 7 XX KO X — LK D
TAGEELE (F8. W&, SWRERONT Ry vay) O, JEe - MRS PS5
MoOMRE (ERIERMES) SRR CEE I N,
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B EETHENOHNTR T VEOREEMR 2% < F0REMEO SO g, ERMG
DOELDRNHIR, A5 715ha ZX4UT, PRV —E A0 E LB L, FEEREE - BRR
o, O T FKGE S K 3R O PRS0 T BN 8 05#E = - MERFEFIRH] O 2 X5 Z
LRy, RHIROEHGIREDIREIZET 52 L2 BIR LIERE. 7 o Y — L KL
i DWERFRIL 37. 2% & W HIRWEFE L 72> T D,

(2) Px N ZEFMNZRIT D FTAERMICIRS DA T

TRAN IR KL F D DK AEBRIE 2 (RET 272, DA IC L 2 FEZmiT <, U Fo@mbh,
ARG =TT CREITIRE Y | H T EHER R i 7 R A S FE i S v, 2017 4 11 A
12HDOZ7 4V Y =T TOH + £ RXITEMRRKT, Vv W¥ FRKEREETEZ 5
oA 7 T FZAFORH A2 E D 72 D BEE T [E M T oW SR ST,

U A FEERIN FOKEEFIEIC R VT, FARERE (F%. KRE., “REXROANT A2
X7 var) OBRENPAERICLIVE_BSND TETHD, Vv HVZERINL, T30 —
JLEEW B AT EIC K A RRBED S\ SRR ZE R COmE & v H 2 & CREI AR,
FEAEHEZ T, HEETIEN T L R DD T, BEFEN - MO KE U,

T HEAK R O A T/AKEE E O~ A ¥ —7 5 (Master Plan : M/P) FE

1991 A LFHER LHFETU v VX HHEE A RS L L BIEEZE 2010 4F & LCORE,
A &ﬁ%ﬁfﬁyiyb

(7) Vv 2 EHEREFREOK ER R R 7 2 = 7 b (2007~2010 4F) . [F#RETEK

N7y =7 b (2010~2013 4F)

() V¥ INBEKER~AX—TZ7 o ORELEZ#ECEKERENME ey =y

ke WEYAE =TT FEE (2011~2012 4F)

() ¥ J1v 2 KRN TR ALBE G R SF 36 M A (PPP A > 7 7 $3£ @ 2011~2012 4F)

v MR A B L LTz i A

(7) 2013 D% 6 ALE X Ik DG KRRk (JLEE - BIE) BiH O 1 TR,

() Vv IHERIN T AER MY (566 LX) BiniEd

(7)) T DV ZEERIN FAKEEF I 5 FHERERR DM E7 ey =7 b (2015 4 12 A
~20184E 1 A)

(=) T B FEERIN TAREEMEE (E/S) 1R D PR
2014 4F 2 A PMER SO H0E S, BIE, 25 1 AAPRX O F/KALERE; - K&
B OZERIREE. AL IR A =T ) 7 - F—EZANEREN TV 5,

1—4—2 @5 FFr—ORITERNH
(1) WA RF—ICXBTAEEZA—DXET Pz b
A v KRR T ENO T KE % B O R — & B TICOW T, REFEITRT,
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B (FEX)

Executive Summary

This Feasibility Survey was introduced by Japan International Cooperation Agency (JICA) with
the private sector for utilizing Japanese technologies in Official Development Assistance (ODA)
projects. Under this scheme, JICA in collaboration with a joint venture of CHIKEN ENTERPRISE
and SANWA KIZAI conducted the “Feasibility Survey for Microtunneling Technology of Small
Diameter Pipe of Sewer Branch and Sewer Network in Indonesia” from April, 2018. The outcome of

this Feasibility Survey are summarized as below;

Chapter 1: Concerned Development Issues in Indonesia

The sanitation condition in Special Capital Region of Jakarta (“DKI Jakarta”) has increasingly
worsened. The sewage coverage in DKI Jakarta as of 2014 is 4% by operation of only one centralized
waste treatment system at Zone-0. In addition, about 98% of its capacity is idle due to the least inflow
of the domestic waste water from households and commercial buildings /facilities due to the delay in
small diameter sewer branch and sewer network. Most of the domestic waste water are discharged
into open drains and are disposed untreated which has caused severe pollution of river and waterway

water and affecting public health and socioeconomic activities.

According to the Medium Term Development Plan of the Ministry of Public Works and Public
Housing (PUPR) based on the National Medium Term Development Plan (RPJIMN 2015-2019), the
Director General of Human Settlements of PUPR established “Strategic Plan 2015-2019” (No.13/
PRT/M/2015) to achieve “100% access to proper sanitation with the level of basic needs” in 2019.

Meanwhile, project of the National Capital Integrated Coastal Development (NCICD) was started
for flood protection and to secure water resource, and also as countermeasure for land subsidence
purposes. Also, Ministry of Environment and Forests strengthened the wastewater quality standard by
Regulation No0.68/2016. Parameters of BOD, TSS and Oil & Fat are upgraded. It became crucial to
accelerate Jakarta Sewage System project to stop pollution of the water to be flowed into artificial
storm-water reservoir of NCICD. By the Governor Regulation of DKI Jakarta (No.41/2016), the time
of completion of the ten (10) Centralized wastewater treatment systems in the ten (10) Zones were

shortened to be the year of 2022 by accelerating by 8 years

Now, sewage development of Zone-0, 1 and 6, which contain small diameter pipes of sewer branch
and network, are being implemented as a part of Jakarta Sewage System project. Due to rapid
urbanization, open cut process for sewer pipes installation are not allowed by the Governor Regulation
of DKI Jakarta (No.182/2010). Instead of open cut method, most advanced trenchless technologies to
overcome following difficulties are required.

(1) To enable construction of sewer pipes on narrow (6m width) and crowded roads without

disturbance of the traffic.
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(2) To enable construction on the ground shallow in a depth of water and soft soil condition

(3) To enable construction of PVC sewer pipes with inner diameter of less than 400mm

(4) To decrease noise and vibration to the minimum acceptable to the inhabitants in the area

(5) To enable sewer lateral connection to commercial buildings/facilities even if the piping routes are

curved and/or longer span. Commercial building/facilities are best customers in terms of revenue.

It is estimated that nearly 63.4 Trillion Rupia (about 490 Billion Yen) would cost for entire
development of Jakarta Sewage System project according to the master plan of 2012. However,
Indonesia is currently blessed with “demographic dividend (or bonus)”. The number of productive
age group will be higher than the number of elderly people and children until the years 2025-2035.
The demographic dividend can accelerate economic growth and national development, as happened
on Japan in achieving remarkable economic development between the beginning of 1960s and early
1990s. It is a good opportunity to accelerate public investment by taking this advantage under the
current economic growth rate of 5% to 6%. Development of urban infrastructure including
improvement of sanitation environments could stimulate foreign capital introduction and economic

development.

Chapter 2 Proposed companies, products and technologies

The proposed company is a consortium of Chiken Enterprise Co., Ltd. and Sanwa Kizai Co., Ltd.

Chiken Enterprise Co., L.td. is Civil Constructor of 38 years’ history with expertise of more than 30
kinds process/method of pipe jacking/microtuneling work, shaft (pit) construction on soft soil/ground,

grouting, pipe regeneration etc.

Sanwa Kizai Co., Ltd. is Manufacturer with a history of 62 years. Earth Auger machines for

foundation work was developed in 1957 and now enjoy 70 % share in the market. The proposed

microtunneling machine was developed by applying the technology of Earth Auger machines.

Proposed technologies/products can overcome the difficulties in Chapter 1 as below;

(1) Construction on narrow (6m width)/crowded roads without disturbance of the traffic

PIT (Shaft) size can be smaller as below:

Remarks:
2m- X 2m-for-Steel-Casing- - - -
2.5m- X 2.5m-for-Concrete Pipe

Existing PIT-
4m- X -6m-

2m-X 2me

PITL (2 5. X 2.5m).

(2) Construction on the ground shallow in a depth of water and soft soil condition

ART Colum Driver can build shaft on the soft ground/soft soil condition by using steel casing or
by pre-casted concrete pipe (with MM Hole)
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B Casing Installtion M Digging B Rotation and I Base concrete Placing
Crowding

Tremie Pipe

(3) Construction of PVC sewer pipes with inner diameter of less than 400mm

SANWA Microtunneling machine can thrust both concrete pipe and PVC pipe by one unit.

; High Loading Thrustin
- : Thrusting Force g g g
/J‘Plpe PEE BT, el | to Jacking Pipe Method
] I 1IN |||\.|I| L 00 L B III‘I_EI (Concrete pipe, Steel
pipe etc)
Pipe itself to be pushed
Low Loading Thrustin
] Pilot Tube ‘ J Pipe (PVC, ABS) I-I Screw Conveyor & Casing iI Method & &
, - 4 Thrusting Force .
........ e . (PVC pipe etc)
you X "L iR LY X Frr wa v ;- T .‘ .k. .IIK “J_- Screw Conveyor CaSing
L] e — 0, 10, to be pushed

Advantage of use of PVC pipes for small diameter sewer pipes:

PVC pipes are superior in terms of light weight, less expensive cost and acid-corrosion proof.

¢ Among concrete corrosion, H2S04 S e SR

Corrosion is the fastest & most serious. R T
Cement changes to gypsum. - T

. Areaswith empecially
seTiou seormosion and
deterioration

* Wastewater produces H2S.

* H2S proceeds to H2S04 biologically, ™"
physically & chemically. |

Py
Area of hydrogen sulfide concentration

-
Shudge accumeation
1,50, + 2C + 240 = 2HCO, « S

e

(4) Noise and vibration to the minimum acceptable to the inhabitants in the area

Low noise and low vibration because of full circle rotation type.

(5) Sewer lateral connection to commercial buildings/facilities even if curved, longer span etc.

According to the job site conditions,

most suitable method can be selected.
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Other Characteristics of the Proposed Technologies/Product

As the construction of the proposed machines are simple, machine operation and their maintenance
are easier. This feature is beneficial to pipe jacking / microtunneling companies in terms of training

of large number of operators and maintenance engineers/technicians in limited time.

Chapter 3 Proposed ODA projects

It is planned to submit a proposal to JICA to continue this project as the SDGs Business Verification
Survey with the Private Sector for Microtunneling Technology of Small Diameter Pipe of Sewer

Branch and Sewer Network in Indonesia under ODA scheme.

The objectives are to verify suitability of the proposed Microtunneling technology/products to
accelerate the implementation of Jakarta Sewage System project by overcoming the difficulties and
obstacles in Chapter 1 “Concerned Development Issues in Indonesia”, and to promote standardization
of the proposed Microtunneling technology of small diameter pipe of sewer branch and sewer
networks in Indonesia in order to contribute to acceleration of sewer branch and sewer networks

projects in Indonesia.

Contents of ODA project

To verify of the suitability, demonstration project are planned to be conducted as below;
(1) Site Location: mutually agreed place by C/P and JICA F/S team within Zone-0 of DKI Jakarta.
(2) Test Conditions:
Diameter of small sewer pipe to either 400mm, 350mm or 300mm.
Pipe materials: PVC pipe according to Japanese standard for microtunneling works
Site Condition: Width of road is approx. 6m.
Machineries: Microtunneling machine, ART Colum Driver (rental), MM Hole, each 1 unit
Materials:  PVC pipes and other materials to be arranged by JICA FS team
*PVC pipes: 1 or 2 diameters with each pipe length of 200m (4 span)
Construction: JICA FS team to undertake on turnkey basis.
(3) Expected Outcome:
Achievement 1: Safety installation of Small diameter sewer pipe (PVC pipe) is verified on narrow
road with about 6m width without disturbance of traffic.
Achievement 2: Suitability of the proposed technology/product are confirmed, and proposal for
standardization are prepared.
Achievement 3: Business plan to disseminate the proposed technology/product are prepared.
(4) Counter Part Candidate Organization of Counter-part (C/P) is Ministry of Public Works and
Public Housing. Confirmation of undertaking to be issued upon JICA’s notification
to PUPR about JICA’s adoption of JICA FS team proposal.
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Potentiality of Collaboration with other ODA projects

It is anticipated that tender(s) with ODA fund for the following sewage projects will be invited.
(1) Jakarta Sewage System (Zone-1 and 6):

Waste Water Treatment Sewer Main Trunk,

; House connection
Zone Secondary Trunk line ’

Plant (WWTP) Sewer branch pipe Lateral Sewer pipe
) Mostly under operation. Partially completed, the
under operation Partial remaining work rest to be implemented
Some Part of Sewer branch | Lateral sewer pipe to
Zone-0 Verification Test pipe? housings

to be conducted Fund by DKI Jakarta House connection to
at some places Project by PD PAL Jaya commercial Building /
Facilities.

To be built by ODA loan and
Central/Local gov’t funds

To be built by ODA loan .
Zove-1, & Central governments As Sub-Conractor for gno avaﬂ?ble
Zone-6 | Or Local governments Small Diameter Sewer information)

Pipes (Tender)

(2) Sewage improvement projects in Palembang city and other 4 cities

Drilling method instead of Microtunneling work seems considered. To be surveyed in next step.

Environments and Social Consideration

AMDAL approval is not required for Demonstration project since the area and served population

are small. But, prior to construction start, approval of UKL-UPL and IPPJU should be obtained.

Chapter 4 Business Development Plan

As the proposed technology/products are Microtunneling technology of small-diameter pipe of
sewer branch and sewer network, market of the sewage system projects in Indonesia is considered as
priority target. The features of this target market is not cultivated yet (sewage coverage 2% in
Indonesia), huge and continuous potential demands can be expected. The Government of Indonesia
set up a long-term plan to improve sewage over the next thirty years (2020-2050). Japan has similar
experience. Sewage system had been aggressively and continuously developed for 40 years since
1961 due to the two main reasons: first Tokyo Olympic game in 1965 and cancellation of fireworks
festival of the Sumida River due to heavy pollution. Proposed Microtunneling technologies have been
developed and innovated by 40 years continuous efforts. Now, these technologies can be used without

waiting 40 years.

For contribution to the acceleration of sewage development in Indonesia, JICA FS team plans to
establish close and mutually beneficial relationship with State Enterprise and Private companies of
civil construction, PVC pipe manufacturers, pre-cast concrete pipe manufacturers and other suppliers
in order to disseminate the proposed technologies jointly by utilizing JICA ODA scheme for the SDGs
Business Verification Survey. The proposed technologies can be transferred through joint works.
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R Fia (EEF)

Feasihility Surveyv for Microtunnelling Technologv of
Small Diameter Pipe of Sewer Branch and Sewer Network in Indonesia

SMEs & Counter Part Organization

—
r B Name of SME: Consortium of Chiken Enterprise Co., Ltd. and Sanwa Kizai Co., Ltd.
B Location of SME : Kariva City, Aichi Prefecture
B C/P Organization : Ministry of Public Works & Public Housing - Human Settlements,
DEI Jakarta Provineial Government, PD PAL Java

.

Concerned Development Issnes of Indonesia Products and Technologies of SMEs

" % Due to the delay in sewer branch and network, wastewater AN Proposed technology is trenchless and microtunneling 3
from households and commercial facilities are discharged construction method. Traffic disturbance due to sewer piping
to waterways / rivers without treatment. Contamination works can be mitigated and reduced.
progresses. # Proposed construction method can be applied to various seil
? Low inflow amount cause low operation rate of the sewage types such as soft and sandy clay with high groundwater as
treatment facility. well as gravel layer.
# Lack of technologies to construct small diameter sewer # DBecause of simple construction, operation and maintenance of
branch and sewer network under soft =oil conditions, and proposed machine is easy. Also, it ean handle PVC pipes which
. also without disrupting the traffic under narrow roads A are acid (HoS) resistance. p.

» Proposed ODA scheme: JICA Verification Survey with the Private Sector for Microtunneling Technology
¥ Outcome: Effectiveness and suitability of Proposed technology is verified through Verification test to be conducted in Zone-0 of DEKI
Jakarta through pipe jacking of PVC sewer pipes by using proposed construction metheod and its special machine.

» Impaect: By the success, it could be a standard model of microtunneling works of small diameter sewer PVC pipes in Indonesia, and
could be used in Jakarta city Sewerage project and others.
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Karakteristik small diameter pipe jacking pEFL'dHJIHUdﬂ method H gh load carrying capacity
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Metode one step proses type auger | Gambar skematis dari one step proses type Auger
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Metode one step type slurry Gambar skematis dari ane proses type slurry
Karakteristik dari metode ini
ain, peralatann
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la pipe jacking

Metode one step proses Type mud :,imf:r,i]
pressure method (Screw exit gate) pilot tuibx
Karakteristik dari metode ini
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Gambar skemsz tode one step proses Type mud
pressure method (Screw exit gate), metode drive control
di dalam shaft | mud pomp)
Karakteristik dari metode ini

ol rumit

mungkinkan pekerjaan eurve pada pipe jacking.

Gambar skematis dari metode one step proses Gambar skematis dari metode one step proses
type mud pressure met pumping mud pomp | type mud pressure metode suction pomp.
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Gambar skematis type press-in screw exit gate | nbar skematis type press in metode slurry discharge
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Panel kontrol metode Enviliner | Performa metode Enviliner
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Type Iiﬁe; plate vertical shaft

Gambar skematis steel sheet pile vertical shaft
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Type c"ésh'mg baja type concrete block | " Metode ART
type rotary press-in
Metode ART

falah metode rotas
umbu

1. Instalasi pemasangan mesin press-in 2. Pemasangan berbentuk bulat

3. Penggalian. Rottary press-in
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6. Penempatan coran untuk bagian bawah

7. Proses laitance 8. Pemasangan secondary untuk bagian
atas

Untuk terakhir

Terima kasih atas perhatianaya

http:/fwww.ckn.co.jp
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