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L. GENERAL

‘The study on water resources and water qualuy management was ‘carried out to make .

recommendations for water resources and river water quality nnnagemcnt from flood control
and drainage aspects through identification of current problems on the surface and ground
water uses and river water quality in the Jabotabek area, and review of results of previous
studies. '

To achieve the above objectives, the ~=tudy undertook the followmg mvesngattons fmd'
studles _

(1) | - collection of data ancl ulformatlon rclatcd to the study, specmlly reporls oi' prevlom :
studies, - :
{2) ﬁeld rcconnalssance mcludlng mtemcws to mhabmnls and dlSCUSSiOllS with

- officials conccmed with the s{udy,

(3) water sampling at about forty (40) sucs in enght (8) river systcms aud wwter quaht) |
. amlysns for samples taken,

(4) - review of previous studlcs based on rc.sults of the mentloncd works

(5) . recommendation for managing water resources and water quahly in Jabolabek area

from ﬂood control and dramagb aspects



2.1 Present Situation of _Watér Use and River Water Quality
21 . Water Use Condition
2.1.1 Surface Water Use _

(1) " Water Use Facilities Including Existing Reservoirs and Water Conveyance
System '

‘The water supply to mumcnpal and industrial, irrigation “and fishery water sectors in

. Jabotabek area has been carried out by developing the surface water resources in thc Citarum -
river, which is onc of the main watcr sources for (he eastern part of Jabolabck area, and the

- objective rivers for the Study, and by pro_v:dmg shall_ow and deep groundwater wells.

Presently, dam and resérvoir for regulating river water flow and for stabilizing water supply

o aré provided only in the Citarum river basin in and around Jabotabek area as shown in Figure N
- 1; namely; the Jatiluhur, Cirata and Saguling dams with a total gross storage volume of

5,354 1mlhon m3 ‘which were conslructed in 1969, 1985 and i988 respcctwely

Among these dams; the Jatiluhur dam have multi- funcuons 1) mumcnpal and mdustnal waler
supply to DKI Jakarta and its surrounding areas through the Curug intake weir and the West
Tarum:Canal (WTC); 2)irrigation water supply to the  Prosijat area; 3) hydropower
generation with an installed capacity of 183 MW; 4) flood control in the downstream; and 5)
flushing water supply to DKI Jakarta. The later two (2) dams were developed mainly for
hydropower generation: with a total installed capacity of 1,200 MW.. -The main features of
these dams are as follows:

Main Features Juanda Cirata Saguling
(1) Calchment area (km?) 4,500 4,119 2,100
(2) Gross storage voluine (million m®) 3,000 1,900 888
(3) Effective storage volume {million m’) 2,100 900 640
(1) Dam height {m) 105 128 99

These dams, however, have been operated for optimal use of water resources in the Citarum
river basin for the aforesaid purposes based on the yearly basic program issued by the
Jatiluhur Authority. In case of severs drought year, this program might be adjusted through
coordination meeting among such agencies concerned as West Java hrrigation Commitice,
State Ltectric Corporation, Jakarla Municipalily Administration and Jatiluhur Authority.

The natural ponds called as “situ-situ” are located along the objective rivers and have
- contributed to agricultural development, M&I water supply, and flood retention around the
natural ponds. In the Jabotabek area, the natural ponds of 191 locations wnth an arca of
2,228 ha in total, presently, are functioning as follows:

&



River System DKI Jakarta " Bogor Tangerang . - ° “Bekasd Total
No. Area(ha) No. Area(ha) No. Area (ha) No. Area(ha) No.  Arca(ha) -

Sl Cidurian . . o 25 6 586 - - 16 all
2. Cimanceuri - - o254 106‘ R I & 11 I
3. Cisadane - 2% 59 9 142 . 35201
4. Angke - . 17 107 9 2M . - 26 381
5. Pesangprahan 1 10 11 93 5 32 - -1 135
6. Ciliwung 1 16 15 12) - - _ - 18 137
7. Sunter 2.0 20 . S .. - - 2 20
8 Cakuag' 290 . - . . - - 2 70
9. Bekasi Co. ST 2% 120 S T2 M e

10, Cikarang . - - 5 68 T a n 109

Y. Cibeet Coa T . - 1 36 4 36

- 12 Ohers | 3 s . L2166 4 s 9 23

Total .9 168 L1200 612 45 1,306 1713 191 2228

“However, the 'pond‘ arcas are gradually deéreasiixg by housing developinent and

industrialization, and therefore, the DGWRD intends to rehabilitate these natural ponds in
order to maintain their functions important fmm the aspects of water resources conservation,

- water use, flood control and énvironmental conservation.

-Many water convcyance SyStellls have been constructed in order to supply raw water miainly

to_irrigation sector in Jabotabek area’as indicated in’ the aforesaid Figure 1. The main
features of the cx&slmg water conv»yancc systcms are given in Table 1 and summarized as
follows: . o :

Conveyance System Intake Weir/ T Service Area Length " Design Capacity

o _ River System _ . (km) - (msec)
1} West Tarurs Canal Curug/Citarum Piosijat irrigation arca _
(WTQC) : Cibeet/Cibeat and DKI Jakarta/other areas 69.5 11to 85
: . Cikarang/Cikaraing ~ along the WTC
: Bekasi/Bekasi - '
2) Cisadane Main Canals . Pasar Barw/ Cisadane  Prosida irrigation area 984 0.7 to 30
3) Selokan Barat Main . Empang/Cisadane  Empang vrigation arca 220 141069
- Canal (Empang) _ _
4) Kalulampa Main Canal  Katulampa/ Katulampa irrigation asea 42.7 45
' L Ciliwung '
8y Cidurian Main Canal Rancasumur/ Rancasumur irrigation area 248 0410147
_ Cidorian
_6) Cicinta Main Canal Cicinta/Cicinta Cicinta irrigation area 12.0 ) 1.8

The aforesaid canals and intake structures have. been constructed since the beginning of the
20th century and contributed to economic development in the arcas. Recently, since

‘reduction of their capacities due to sedimentation in the canals and slope failiire along the

canal_s had been remarkable, the improvement and rehabilitation works were done for some of
the canals. In addition, the study team identified through the investigation for the existing
weirs that the gate structures at the Pasar Bacu weir in the Cisadane river and the CBL weir in
the Cikarang river needs the ehabrh!atwn for effective and timely operation for water uses

“and flood control



.(2) Municipal and Industrial Water Use

- Figures 2 and 3 give the water amount taken in from the exnstmg rivers and water conveyance

- systems for the municipal and mduslrlal water supply in the Jabotabek area as well as

_ irrigation water supply, which are bascd on the data provided by the Dinas PU at Bekasi,
‘Tangerang, Bogor and Serang as well as the data obtained by the previous studics. The
~ surface water amount faken in for M&I water use from the major tivers are as follows: -

: . © {unit? I/s)
Rivers’Conveyance System . DKI fakarta _ -Bugo.r " Fangerang  Dekasi 10!a!
(1) CitawnVWTiC ~ o s,100, S e - 87 15,975
©(2) Cibeat . o - S - oo d : b
- (3) Cikarang . - ¢ - 20 o 29 T M9
) Bekasi -~ - . : 682, 0 - © 450 L1172
. (8) Sunter o o - 50° g - - L
{6} Ciliwung Co o C ‘ _-2,'10_4_ " - 2,104
- {7} Angke B . s 32 o 37
(8) Cisadane o S 2,800 2,163 39 8,757
{(9)  Cimanceuri L o . 10 ' - 10
(10} Cidurian _ ' . : 8 : . 8
Total - 7955 s 3802 | 1595 | 28,364

Municipal water in DKI Jakarta has been supplied by the PAM Jaya system, mainly using the
surface water in the Citarum river basin through lhe:WTC, and groundwater exploitation by
providing shallow and deep wells. The existing water treatment plants of the PAM Jaya
system are listed in Table 2. T addition to.the mentioned existing treatment plants with the
total capacity of about 16 m¥sec, Buaran 1 and Serpong water treatment plants both with a

capacity of 3 m3/s are undér construction.  These treatment planis are planned to take water
in from 1hc WTC and the Cisadane river. = '

According to the PAM Jaya System [mpro»ement Project (PJS]P), the PAM system covers
an area of 300 km? and serves drinking water for population of two (2) million corresporiding
to 30 % of a total population in the service arca.  Unit water consumption in DKI Jakarta is
estimated at 200 I/d/capita based on the daily average consumption of 400,000 w¥d and the
aforesaid served population by the PJSIP. ~Also, the PISIP identified through the project
survey thal rate of distribution loss is presently about 50 % for the whole service area and that
it is 60 % to 80 % in Pulogadung pilot arca. However, these dlslnbu!wn loss is planned to
be reduced to 30 % by implcmentation of the PISIP.

Municipal water supply in Botabek area are underiaken by the PDAM independently
organized in cach Kabupaten. These water supply systems have mainly been provided by
the IKK and BNA projects, using shallow and decp groundwaler, spring water aiid/or surface
water such as river water and the water in the existing irrigation canals.  But, their service
factor is still within 10 % and population served by piped water supply system is rather low.
Unit water consumption in'the Kabupaten systems ranges between 100 to 125 litter per capita
per day. Most of population in Botabek area, presenlly, takes a drmkmg water’ mamly
through shallow or deep wells provndcd by the respective water user. :

According to the result of investigation data on industrial water use, especially by the




JWRMS, the total water demands as of 1990 in the Jabotabek area were éstimated at

:9.61 m¥/s. The main water source for the above water demands is prc$chlly groundwater '
‘which covers about 50 % to 80 % of demands in the Kabupatens and other' demands are
fulfilled by the surface water, whtch is dircctly taken in by the mdustnal compames of piped _

waler system of the PAM Jaya or PDAM

As for commercial use, there are no suflicient data in order to analyze and grasp present
commerctal use condition even in Jabotabek area.  JWRMS roughly estimated on the basis
of production data provided by the water supply companies in Jabotabek area that {otal water

- demands in commercial and service sectors corr»sponded to ’ibOllI 20 % to 40 % of the

mumcnpal water dcmands

3 : lrrlg.mon WaterUsc

- The major exlstmg nmgahon systems in Jabotabck area are as follows:

Irrigation System o Water Source Lo L lrrigatioﬁ Arga'(ha) a$ of i990

a) Pros'ijat arca Cnﬂmm Cibeet, Clkarang and Bckas: : 55,845
'b) © Prosida-Cisadane ' Cisadane _ _ j 3156
¢} Empang : ~ Cisadane : : : ' 5,791
d} - Cidurian-Rancasumur Cidurian o : o 10,805
¢} Cicinta -~ Cicinta- ‘ 1,371
_g)  Katulampa " Ciliwung : . 3,853

' Total . _ _ : o o Hssn

These irrigation systems have been operated mainly by the West Java Provincial Government.

The average intake discharges are given as follows:
‘ . ] : _ (unit : m¥fsec)
Trrigation Jan. - Feb. Mar. Apr. May  Jun.  lul Aug. Sep.r Ot Nov. Dec. Mean

] System . ) .

Prosfjatat Curug ~ 16.5 157 159 161 182 - 21.7 274 306 245 204 204 206 207
Cisadane C180 202 249 221 235 236 222 189 176 142 221 233 206
Empang L7 1200 127 128 125 1L8 110 102 i07 100 112 118 115
Rancasumur 81 1.5 75 13 7.2 0 i 6.5 5.7 33 40 40 6.3
Kawwlampa 77 81 88 86 81 56 48 55 57 29 66 60 65

Total 620 635 668 669 695 707 725 7.7 642 507 643 657 65.6

The Prosijat arca has been imrigated by taking water in from the Citarum regulated by the
Juanda dam, the Bekasi, Cikarang and Cibeet rivers through the intakes along the WTC, and
stable water supply for the area through a year has been made even in severe drought year in
1982. As for the other areas ‘where the damluservmr has 1ol been provided, the water
reguirements - for dry season croppmg have 1ot been satisfied by the natural flow. This

~ becomes Iore severe in the drought year.

'lhe avcmge cropping pwllcms in the techmcal ungallon areas in 1990 arc sununarized as

‘ followa.



- hrrigation Irrigation Cropping Patiein (%) , Cropping

System Area (ha) Paddy-Paddy - Paddy-Palawija Paddy Palawija Intensn) {%%)
Prosijat " 65,845 . 580 . 330 ) . - 14%.0
! Cisadane 31,156 780 - 220 . S 1780
* Empang 5791 300 200 10.0 100 1200
Rancasumaur 10,805 30.0 100 10,0 10.0 120.0
Cicinta o L3H 1300 - 200 100 10.0 1200
Katulampa . 3,853 300 20.0 10.0 100 120.0

So:.iréc B .lWRMS, Draft Fival Report, Annex 2,'Augusl 199

- Presently, largc scale lmgalmn ateas such as Prosuat and Clsadane areas havc Inghcr_
intensities than those in other areas where the water avallablhly in both lhe dry and wet

scasons is rather limited compating with lhmr irrigation areas,
'(4) hshely I | Q ST S -

Two (2) types of infand fishery, namely fﬁﬁcsh water fishery in paddy field and river course
and brackish water fishery along the coastal areas facing the Java Sea, have been carried out

in the study area. -Water requirement of fresh water fishery is negligibly small comparmg_
with irrigation and municipal and industrial water demands according to' BTA-155 study. _

On the other hand, intensive fishery developments have been initiated since 1985 for shrimp
production by using the return flow of the existing irrigation areas or river flow, but

traditional tambak arcas still occupies the major part of the sector as given in the following
“table shawing areas of brackish water fishery in 1988: '

Description : " Serang Tangerang Bekasi -~ Total

Private firms (PT) in 1985 269 197 i1 - L0717
Semi-intensive development since 1985 250 - 319 150 779
Traditional tambaks 5,018 3478 6,266 14,762
Traditional tumpang sari - ' - 800 " 800

Tolal 5537 4654 72221 17418

© Source : Cisadane-Cimanuk Integrated Waier Resources development (BTA-1535), 1989

2.1.2  Groundwater Use for Municipal and Industrial Water Supply

‘The shallow and deep groundwalter in Jabotabek area is intensively utilized as the main water
source for M&T water supply. Currently, deep groundwater wells of 2,681 in total are
registered to the Directorate of Environmerit and Geology (Dl G) and PAM Jaya but there are
no data on shallow wells in Jabotabek area.

Therefore, the JWRMS eslimated the amount of groundwater abstracuon for M&l walu use
in Jabotabek area as of 1992 bascd on the survey as follows

Ly
%



v (unit: m3/s)
Deep Groundwater © . Tolal

- _ Shallow Groundwater
- Groundwater Use DRI Botabek .~ DKI Botabek . DKI Botabek
- : . Jakaria Jakara i -Jakarta :

- Domestic ; - : 88 106 -0l c- 00 A I 107
‘Commercial and Services 2.0 19 1.6 s 36 24 .
Industry T 05 04 25 1.8 30 22

Total S | ] 129 4l 24 - 154 153

In estimating the above water abstractlon amount utilized, the }WRMS assued the number _

of real abstraction w ells at three (3) to four (4) tlmcs of the rcglst:.n,d wells to the DEG and -

. PAM Jaya in DK1 Jakarta

As seen in the above lable the water amount of 15.4 m"ls is csumated to be abstracle,d in I)Kl' '

Jakarta'in 1992 while the safe yields in DK[ Jakarta was preliminarily esnmatn.d to be
3.6mYs by the feasibility study on Cisadane River Basin Development ijcct ‘With
“respect to Botabek area, the current abstraction amount of 15.3 m’/s also, exceeds the safe -
yields of about 11 ms estimated by the mentioned feasibility study. ' The impacts dug to the

mentioned ‘over-abstraction of the shallow and deep groundwa!cr are dellm.ated by the

JWRMS as listed in Table 3.

Among the impacts, the JWRMS reported that increase of flooding and drainage coilgesii011

to be induced by the land subsidence is one of the most significant issues and that it may need

further improvement of the existing and/or planned flood contro! and drainage systems.
2.2 - Land Subsidence

‘The possibility of land subsidence in the northern part of DKI Jakarta has been reported by
the previous studies and therefore the DGWRD, DKI Jakarta and the related agencies have
provided monitoring wells, and leveling survey on elevation of the existirig bench marks in
DKI Jakarta has been carried out periodically since 1989.

The Dinas PU DKI Jakarta investigated the elevation of the existing bench marks in Jakarta

~in the fiscal years of 1989/1990,-1991/1992 and 1993/1994 and worked out by clevation at

these bench marks with those in 1974/1978. -As aresult, it is identified that the northern part
of Jakarta has subsided, and that the current land subsidence is mainly caused by the intensive
groundwater abstraction through observation of the remarkable decline of the piczomelric
levels in deeper aquifer along the coastal areas.

' Fighre 4 shows the lowéréd depth between 1974/1978 to 1993/1994. The lowered areas

" with a significant degraded depth of about more than 60 cm are as follows:

-+ Location

: _foference between Elevation
: fr@m’ 1974/1978 to 1993/1994

Drainage Sysiem

11 Dasn Mogot in Kec. Jakarta Barat
J1. Pangeran Jayakarla in Kec. Jakarta Pusat

J1. Perintis Kemerdekaan in Kee. Jakarta Timur

Q06mto 1.0 m:
06mto0.9m
0.6_mto 0.7m

Moolc‘en‘aért canal

- Citiwung river

 Sunterriver




Lomparmg survey result in !989 1991 and 1993, the land in DKI Jakarta is being subsu!cd o
- with the annual lowering rate of 1 envyear to 5 em/year.  The mentioned locations arc

alruady facing drainage problems duc to insufliciency or deterioration of the existing

“drainage system and in casc that the land subsidence is further progressed, the dmmagc

problems will become serious.:

The JWRMS preliminarily simulated the future extent of land subsidence under combination
- of groundwater management strategy with the water demand scenarios as shown in Fi igure 5.
According to-the result of the simulation, land- subsidence was predicted to further be
“progressed till 2025 even if the groundwater abstraction is stopped in 1995, and lowered

. depth, currently 50 em to 100 cm, will become about 200 cm in 2025 - Also, if there wﬂl be

" 1o restriction, low cud depth mll éxceed 400 cm.

Pr; sently, the Govemment of 1ndoncsn is managmg the groundwater use by spccrfymg the -
“conservation zones of | to 1V. in DKI Jakarta as shown in Figure 6, which was set up maml) .
taking into accoum lhe salinization and dechm of piezmnelnc groundwatcr lcvels at the

" exisling monitoring wells:

(I') Zonel  : no restnctlons on groundwalcr pnmpmg

2) Zo'ue.!l = groundwatcr abstracuon only permmed bclow 40 m of dépth

3) Zonelll ¢ grmmdwa'ter_ abstraction only pf;rmllted bclt’)w 140 m of (_ieplh :

(4) ZonelV : no groundwater abstraclion peimilted, except for tocal fresh water
occurrences deeper lhan 250 m

Although the above-mentioned regulation is issucd, it is necessary o analyzc and clanfy the

relationship between the extent of land subsidence and the mentloned rcguhtlon through
more detailed simulation study based on detailed geotcchmcal and geological investigations

and groundwater records to be monitored.
2.3 River Water Qimlily

It has been rcported that the water quality of rivers has been dc'teri‘oraied year by year due to
influx of domestic and industrial waste water into the rivers in Jabotabek area, espectally in
Bogor and Jakarta with high population densily and industrial activities. -

Under the mentioned situation, an intensive water sampling and analysis were camed out by

the JUDP-IT at the locations shown in Figure 7 for seven (7) months during the dry scason in -

1992, According to the result of the menuoned investigation, biological oxygcn demand
(BOD), chemical oxygen demand (COD), dissolved oxygen (DO)Y and ammonium (NIL,),
which are usually utilized as key indicators showing degree of water polluuon due to influx
of domestic waste water into rivers, are illustrated in Figures 8 lo 11 and summanzed as
tollows:




R
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. : : o _ : unit: mg)
" Rivers . - " BOD © L COD . bo © . . NHj-

l. Cidurian ‘ 05145 . 5010300 - 5085 00t004
. 2. Cimanceori . . - 1101040 - 10.0to 30.0 3.0i065 - 00006
- 3. Cirarab S 10150 . 7010260 2.0108.0 $0.0100.9
4. Cisadane ‘ 1.0106.0 1.0 10 350 401090 . 001006
5. Angke _ ' 2010320 5.01060.0 0.1t07.0 © 00tod6
6. Pesanggrahan : - 101060 - 5010500 151085 Oltotd
7. Grogol 10.0 to 70.0 45.0 10 90.0 011012 5.0t015.0
8 Kewkat ﬁ 100t0350 - 20010550 02w 14 1510130
9. West Banjir Canal 301080 © 10010 30.0 021025 021037
10. Cipinang : , 15.0t0 30.0 2001690.0 0010 1.0 101050
1. Cilisung . 15188 0 10500 251075 S 011008
12. Sunter - o ©5.0t0200 10010 60.0, 051030 041619
13, Bekasi . 2010300 ¢ 10WI00 101070 011022
14, Cikyrang . L “ 156D 10.01095.0 251070, 0.1i008
S!a.ndard in West Jawa Piovince and ° 'nd standard - nostandard © ‘more thai 3.0 [gss 1han 0.5
© DKI Jakarta S - C ‘ _ ‘ :
Standard in Bekasi and Tangﬂang 20 to 300 © 4010 600 "nostandard . 0.02t0 2()

All thé indicators obvio'usly describe that high values hﬁv'e been observed throiigh the dry -

season in the downstream of the Angke, Grogol, Krukut; Cipinang and Bekasi rivers, and the

middle reaches of the Sunter river, comparing with the standards in Jabotabek arca.  These
rivers are running through Jakarta and/or Bogor with high populahon density, and therefore,
mos{ of them are )udged to be affech.d mamly by domcsilc and commcrcml waste water in
urbanized area. :

ln addition to the mcnt:oned survey rosuli the JICA Study Team undertook river water
quality mvcstngallon at 41 locahons for 19 rivers between the Cidurian and Clkarang Fivers in
Jabotabek area in October 1995. . The water sampling tocations are shown in Figure 12.
The investipated water quahly iteins are; 1) water temperature, 2} turbidity, 3) pH, 4)
chemical oxygen demand (COD), 5) dissolved vxygen (DO), 6) chloride (CI), 7) p hosphate,

8) ammonium (NH,), 9) nitrite (NO,), 10) nitrate (NO,), and 1 1) total hardness. The water
quality tests for the water samples were carried out by using Thermometer, Toa Instument

Co., Ltd. for water temperatare, Comparator ' Model: CP4, Advantec for pHl, and Water
Analyzer completed with Photometer - RHigh precision and speedy resulting model, Kyoritsu
Chemical-Check Lab., Corp. for other test items.

The result of water quality test is shown in Table 4 and suinmarized as follows:



‘ (unil : rgg{]L

Rivers cOoD © DO NH;
" 1. Cidurian S 391210 3.7t07.4 not detected
. 2. Cimanceuri - - 8.7 4.7 . . notdetected
© 3. Cirarab 56.0 © ot detected C 260
4. Cisadane S 46t15 . 40106.1 “not detected
5. Mookervaat Canal 6310320 not detected 148
6. Angke 82t 220 201033 0010024
7. Cengkareng Floodway - 23.0 " not detected 0.65
8. Pcsanggraban " 38w48 121024 02810033
9. Grogo! 6.6 . notdetected 078
10. West Banjir Canal 501088 S 001028 02216028
15 Krukat c 6.2 B ¥ _ 200
" 12 Cilinung 35178 £ 221087 0.0100.88
{3, Cipinang 24.0° : not detected 1020
_ 14, Ihiaran 430 © 8.0 _ "10.60
" 15, Sunter C 3310220 C 141060 0010 1.02
16. Bekasi 3610440 T 4010100 0.0t00.24
17, West Tarum Canal 45168 401570 0010020
18. CBL Floodway £ 5610300 - 23680 0.0104.40
19, Cikarang . : 42 . .82 © not detecte o
Standard in Java Province and DKE Jakarta no standard more than 3.0 . less than 0.5

. Standard in Bekasi and Tangesang T 4010600 no standard .02 10 20

It may be coiicluded on the basis of the water quality analysis carried out by the JUDP-Il and

JICA study team that the water quality in the downsiream of the ‘rivers flowing down in
Jakarta and Bogor has been deteriorated by intrusion of domestic arid industrial waste water,
as reported by the previous investigations.

Water quality standards issued by the governments of West Java province, PDKI JakKarta,
Kabupatens Bekasi and Tangerang are given in Tables 5 to 7. The water quality classes
have been determined by the Government regulahon number 20/1990 on water pollunon
control as follows: : :

Class A :  Water that can be used dlrectly as drmkmg water without any
treatment, :

Class B ©  Water that can be used as raw water for drinking water,
Class C :  Water that can be used for fisheries and livestock, and

Class Y :  Waler that can be used for agricultural, commercial, and industrial
uses and hydropower generation,

With respect to the current standards in DKI Jakarta and West Java Province, BOD and COD,

whict arc key indicators for evaluating the water pollution situation by domestic and

industrial waste water, are not stipulated in these standards,  Also, in thosc of Kabupatcns

Bekasi and Tangerang, rather high altowable BOD and COD are apphcd in ranging 20 to 300

for BOD and 40 to 600 for COD, considering that DKI Jakarta adoptcd 10 to 30 for BOD and
20 to 50 for COD in the previous standard durmg 1980 s.

S10-
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‘3. PREVIOUS STUDIES AND PLANS
3.4 Water Resources Management
3.1.1 - Major Studics Related to Water Resources B-lauagcmenf

The studies on water resources managenient including its development in fhe Jabotabek area
have been carried out by the DGWRD in order 1o meet the water demands in the various
water sectors in Jabotabek arca.  The recent studies covering management and development -
‘of the surface and/or subsurface water fesources are; the feasibility study on Cisadane River
- Basin Development. Project in 1987, financed by the 1BRD; Cisadane-Cimanuk [ntegrfiud

"+ ‘Water Resource Devclopmu\t in 1990 by the Dutch Govcrnmem and the Jabotabek Watcl_ '

- Resources Management Study in 1994 by the IBRD. .

. 'C!sadane River Basin Develapmem Projecl

The Cisadane river basin development project undcrtook the prc—feamb:llly study- for water -
resources development in Jabotabek area and the feasnblhty study on the Parangbadak and
- Tanjung dam schemes sclécted by the pre- feamb:[uly study. However, since the formcr
scheme requires the relocation of about 60,000 persons, the DGWRD has not proceeded with
this dam scheing.  While, the Tanjung dam scheme was planned in order to devclop Tanjung
irrigation scheme with an irrigation area of 5,400 ha but'not recommended by the study
becausc: of ils low economic viability. - Also, the s!udy prepaud the groundwater
management plan, taking into account ]and subsidence and decline of the p;e?ometnc deep
groundwater pn,ssurc :

Cisadane-Cimanuk In tegrated Water Resources Development

In 1990, the study on the Cisadane-Cimanuvk integrated water resources development
formulated the waler supply plan in the Jabotabek area and Kabs. Karawang and Purwakaria,
in which the existing three (3} dams in the Citarum river basin and the Karian dam in the
Clupmg river basin and Tanjung dam in the Cidurian river basin were planned as the water
sources for water supply to related water sectors; taking into account rapidly increasing water
~ demands in the areas.  In the plan, "Balanced -Water Supply" comprising the aforesaid dams
and water conveyance systems connecting the Jakarta area and the mentioned water ICSONICES
was concluded to be the optimum water resources development plan during the time horizon
untif 2015, The plan recommended to; 1) supply 17.8 m¥s to DKI Jakarta and 2.0 m’/s (o
Cilegon for municipal and industrial uses from the Karian and Tanjung dams; 2) develop
local source such as groundwater for water supply to other arcas; 3) supply irrigation waler to
the proposed schenie in Kopo-Carenang- -Cikande (KCC) area and the existing Rancasumur
- area and the w: eslem part (5,400 ha) of the Cisadane area,

: Jrzbombek W(_rrer Resoarces Mmmgement ._S‘mdy 4 WRMS)

The Jabotabek Water Resources Management Study (JWRMS) was carried out in 1994 and
ainted to formulate a global plan for raw water supply by developing surface waler and
- groundwaler and to eslablish a water resources management plan during a time horizon till
2025 in Jabotabek area, updaling the previous water resources development plans and
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incorporating the rapid indilstrizﬂi'mtion and urbanization duc to high economic development
in 1990’s.. The JWRMS also covered the north Banten and Karawang/Purwakarta arcas as

~ the study arca since such the main surface water resources for Jabotabek arca as the |
: ClLuung/CIduraan and the Citaram rivers are located in these areas. “The water resources

management plan for both surface water and groundwater resources is currently under

examination by the steering committee provided by the DGWRD to procced with the

proposed projeets and actions by the JWRMS. The outline of the proposed water resources
nianagement plan is described in the following sub-section. '

iz Jabotabek Water R_csonrcek Mﬁnégemcnt Study (JWRMS)
(n 'Séeilarios for Water Resources Dianagelllent Including Developnieht '

“The JWRMS applicd the scenarios for managing both the surface aind ground water resources

duung the penod until 2025. The JWRMS set out the conceptual three (3) scenarios for the
" management as given in Table 8; scenario A with high economic groith; scenario B with -

' low ¢Conomic growth and scenario C w:th high economic and managed growlh

With respect to watcr resources managemenl the scenarios A and B assumed that the main
water source for municipal and industeial (M&1) water supply would be still ground\\atcr
and that* developmient of ‘surface ‘water is dclayed due to the low investment of the
Government. - While, the scenario C would divert the main waler source for the M&I water
supply from the ground water {0 the surface water in order to cope with such problems related
to the over-abstraction of ground water as land subs‘ldcncc and lowermg of ground water
table.

()  Water Demand Projection

Under the nientioned scenarios, the WWRMS ]f)roj'c_c_led the fature watcr demand in the Mé&l
aid irrigation sectors during the time horizon till 2025, - The M&I water demands for the
swiface and ground waler resources in the objective areas were estimatéd based on the data

and methodology as shown in 'Figure 13.- As indicatéd in the figure, the M&I water

demands ‘were estimated based on' the population pro;ectlon and spatial distribution plan in
the Jabolabek area which was worked out by the Jabotabek Metropolitan Dcvelopmem Plan
and Review (JMDPR), under many assumplxons on parametera for estimation.

The result of water demand projection is given as follows:

12




Arcas ] Scenario | : T M&I Water Demands {m>/s) i

S 1590 [ 1995 | 2000 | 2005 { 2010 | 2015 | 2020 | 2025

f A 200 | 265| 290 -331}:358) 382 403| 437

Jakarla - - p | 241 269 6| 332| 356 37.8| 397 @22
C 241} 289 337| 4t3] 471)] 482] 489 S22

A 67| 86| o8] w31 | s8] 183 2] 234

Tangerang B 67| 82| 98| n1s| 134 150} 167} 132
C 61| 90! s 19| 90| 232 23] 307

A | so] ea| sof 98| 8| 137| 160( 178

Bekasi B 50 6.1 12| 85 96| 12| el 137
LCo sol 67| sel 107] va2| 173| 208 235

_ A | 25| o | 14| 170] 206 245)] 284 322

_ Bogor B | 75| 94] 120] 8| 1723 200 | 229 252
o 1s| 9] 26 s8] 19| 20 277] 310

A 48| 64| &3] w9l mal 155 ar7| 200

| Serang g | ag|osel 7| s8] 02| arr] 27| B39
C casl oestisalians| 14a | 173 195|226

: A 4s] ss| 75| o8| 123 149 174 202
Purwakara/Karawang B. - as| st| 67| 82| o8| ns| 129] 144
‘ c |oas] oss| 16| w3l a34| 17a| 202 237

_ : A 526 | 63.5| 770] 9371 1094 | 12511 1409 157.3
" Grand Total B 526 | 616 724 850 964 1073 1175 | 1281
C 526 663] 824 | 1045 | 127.7 | 147.1 | 1644 | 183.7

~ The irrigation water rcqmrcment in the existing 1rr1gauon areas was. esumated using the

meteorological and hydrological data from 1950 to 1979 and the lyplcal croppmg patterns in
these arcas under the following condmons '

a) The cxlslmg nngatlon area wnll be gradually decreascd due to cxpansmn of the
reSIdCl‘xlliﬂ arca lo supporl rapldly increasing populauon

b) Agricultural dweralﬁcahon from paddy to vepetable is expected in order to meet the
requirement of vegetables in the surrounding urban arcas and to cffectively use the
available water in and around Jabotabek area.

The estimated irrigation water requirenient in 1990 and 2025 is given as follows: .

Large Lirigation Schemaes Water Requirement for Scenarios (m3ls_)
' ' 1990 A B C
Civjung 1.0 105 11.3 1.1
Cidurian 4.2 3.7 3.7 37
Cisadane © 189 169 17.2 17.2
Empang - : : 14 = 0.7 0.7 08
 Katlampa - 0 - LS 09 0.9 1.0
West Tarum Canal c 36 . 282 287 286
North Tarum Canal ; SRS X S 482 501 48.4
Other fasge schemes © SR 1090 onr 108

Total: IR TP 1865 _ 1909 ., . 189.3

\ Wllh rcspect to ﬂushmg water demands the' JWRMS concluclcd that provnsnon of new works
would not be viable and that surplus ‘water available in the Cisadanc and Citarum rivers

would be possnble to be ullhzcd as flushing water in Jakarta in the normal hydrologncal year,
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bonvcying the water through the existing watcr'course system in Jakarta.

o The JWRMS defined the water sources for water sectots 1o mect the prolccled water dcmauds
durmg the period tilt 2025 as follows: :

Water Sectors ' Water Sources

a) Municipal and industrial water supply 1} Groundwater
' : 2) Surface water

"+ Piped water ‘supply to municipal and industrial
sectors

: o : s Raw water supply to mdu strlal seetor ‘
b) Inigation water supply o Surface water ’
c) Flushing water ' Lo - Suiface water

3) o Grmmdwatci' Management Strategy

The JWRMS identified that the significant probleins related to the groundwater use are; 1)
land subsidence induced by over-abstraction of deep groundwater in the northern part of DKI
Jakarta, 2) pollution of shallow groundwater due to intrusion of waste water, and3) lowering -
of groundwater table predicted to be'caused by the intensive and concentrating abstraction.
To improve the mentioned situations, the JWRMS recommended the following measures:

Management Issues o ' lmprm'remem Measures
" 1} Reducing or controlling the abstractiori  a) licensing to water users
-~ of medium to deep ground water in the  b) provision of high groundwater lanff :
northern part of DKI Jakarta ¢) provision of alternative water source {piped water
+ supply system)
d) subsidizing piped water supply syslem

2) Reducing or controlling the abstraction a) licensing to water users
of shallow ground water _ b) provision of high groundwater lanff
¢} provision of alternative waicr source {piped water
supply system)
d) subsidizing piped water supply system

3) Promoting and extending groundwater  8) licensing to water users

abstraction in selected zones b) provision of low groundwater tariff
¢) provision of alternative water source . (piped water
supply system) .
d) subsidizing piped water supply system
4) Groundwater recharge enhancement a) provision of roof catchment recharge system

b) open paventent

5) Groundwater pollution conlrol a) relocating risKy industries :
b) regulations on production and uses of pollutants
“¢) pollution tax
d)  obligatory waste water treatment
€) provision of sewerage systems
f) reclaiming polluted sites

The IWRMS also coicluded through comparalwc sludy on the alternative sirateglcs mled as,
1) “present gronndwater management (GWM)” 2) “improved GWM”, and 3) “strongly
unprm ed GWM?”, that it was rcquned to monitor and slnctly manage lhc groundwatcr use by
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~“applying the mentioned measures in order to realize sustainable use of groundwater TCSOUrees,

to reduce public health risk and to reduce land subsidence in Jabotabek arca. - The general
~ key issues of the proposcd strateglcs' “strongly m1proved GWM : A2 and C3” are dcscnbcd
" as follows ol

Description . Unit AT 3

1. Total Groundwater Abstraction billion m’ 49 354
a} Deep groundwater abstraction from 1995 to 2025 billion m* 93 = 57
b) Shaltow gromdwater abstraclion from 1995102025  billion m® 356 297

2. Economic cost o o : R
a) Total incremental mvcslment S © willion Rp. R I 1 ST W
b) Total incremental expenditure . - trillion Rp. ' 409 . 255
¢} Incremental cost for shallow groundwater . © Rp/m® - 380 489

- d) Incremental cost for deep groundwater ' O Rpdm® 210 225

* ¢) Totalincrementalcost _ CRp/m’ S 334 44

3. - Environmental impact _ R - L o
a) Land subsidence volume : . million m? 466 270 -

© b) Average depth of land subsidence .. . m T I ¥ 0.68
c) Shallow groundwalter shortage risk -~ ' million people equiv. 1.8 0.2

4. Health risks : S : :
a) Total people relying on shallow groundwater © . million people 228 i5.1

© b) Health risk score o 1 . " rmillion peopleequiv. . 4.1 . 24

Based on lhe groundwaler managemcnt slralegles the JWRMS eslimated the walter amount o
be supplied by the groundwater source as gwen in Table 9. :

4y Surface Walfer R_eso_urccs i\Tan_agc:_nent Stratcgy

The J\VRMS:' sel bp priority ranking for water allocation to various water users; 1) the
existing irrigation and M&I water demand, 2} additional M&l water demand, 3) new
irrigation development, 4) aqua-culiure, 5) flushing water, and 6) hydropower generation.
Also, in order to evaluate the potential water resources, the JWRMS established the follow:ng
supply cnlena dcscnbmg scverity of design drought:

f 1} Mm_uctpal'and industrial water supply’: failure 1 day in 10 years
2) Irrigation water supply : failure 1 half month in 5 years
3) Flushing water | 1 use of residual water

Under the mentioned criteria, the strategy for surface water resources development during
‘time horizon tilt 2025 were formulated for both the scenarios of A and C as given in Figure
14.  The proposed strategy is called as “stralegy 57 and has multi-objectives to; 1) balanced
“water, supply to DKI Jakarta, which provides the water supply sources both in the west (the
‘Ciujong and Cidurian) and the east (the Citarum) io DKI Jakarta; 2) safe drinking water
souices, which cduld prc\;ent water pollition along water conveyance system and minimize
the use of polluted water in the Cisadane and Bekasn rivers passing through BogOr cily area;
‘and 3} maximum gravity supply (o Bogor. :

Also, the proposed plan includes sub-options; i) npgr'ading of the existing West Tarum Canal
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(\V'i’C) to improve water qualillyf in the WTC, ﬁollulcd by thcjoining rivers of the Bekasi and
Cikarang passing through Bogor city area; 2)  Canal 2 or Tarum Jaya Canal (TIC), out of

which the detailed design was carried out for the later schcme but presently, it has beconic -

more - difficult to acquire the necessary - land afong the TIC due to urbanization and
industrialization in Bekasi while the Canal 2 could be a possible option instead of the TiC
since its alignment is designed to pass an area with the low population density; and 3) the
Genteng reservoir, which has possibility to supply water by gravity system and if no
compensation cost is required for thc existing railway which is not used presently, it would
be more preferable. o

As mdlcatcd in the mentioned figure, thc combmalton of the s{ralegy 5 wuh the scenarios of

;A and C are proposed for the surface water resources management stratcgy, assuming that the

mcnasmg water demands wnll trend between those of the scenarios of A and C, takmg mto
account the currently hlgh economic growth in Jabotabek area,

Fhe action program for surface water resources dcvelopment strateg:es was’ preparcd by the
JWRMS as shown in Table 10, which includes; 1) the Karian, Pasir Kopo, Bomngmamk
reservoirs in the Civjung river; 2) the Cilawang reservoir in the Cidurian river; 3) the
Genteng reservoir in'the Cisadane river; 4) heightening of the existing Cirata reservoir; 5)
- operational management of the Citarum river basin including prediction of runoft in the
uhregulated rivers joining the WTC, drought management in the irrigation areas and on-
demand irrigation for efficient use of water; 6) upgrading of the WTC, 7) Salak ¢ontour
canal; 8) water conveyance system of the Canal 2 supplying raw water in the Jallluhur
reservoir te the demand areas; and 9) Kanan -Serpong conveyance system connecting the
Karian and Cilawang reservoirs to the on-going Serpong watér treatinent plant.  Sincé the
Tanjung dam scheme was identified to be necessary to meet the water demands till 2025 but
to need high project cost  and resettlement of about 3,000 houscholds, lhlS scheme was 1ot
incorporated into the action program in Table 10.

E\"en though the proposed works will be completed during the periddi il 2025, in severe
drought year with a probability of once in 5 years, irrigation water r’equiiument is required to
be restricted to fulfill the M&1 water demands with the top priority in water allocation in the
Jabotabek area.  ‘Therefore, drought management including the proposed aperational
management of the Citarum river basin such as prediction of runoff in the unregulated rivers
joining the WTC, drought management in the imrigation areas and on-demand irtigation for

clficient use of water is important in order to mect the water demands in Jabolabek area and

itot to induce the conflict belween water users.

‘While, in order to realize the proposed works, it is necessary to relocate the inhébilants’ of
about 50,000 in total frani their current residential area to other places 1ilt-2025.  The study
on the Ciujtmg Cidurian integrated water resources, which was carricd out by technical
cooperation of JICA and was coupled with the JWRMS, proposed the provision of an

environmental ‘monitoring and management- unit (EMMU) at PU' for;’ 1) monitoring and -

management of all the environmental ‘aspects  related to. the proposed schemes,: 2)
coordination of institutional matters related to environmental inonitoring and management, 3)

supervision of the actual resetilement and land compensation, 4) cvaluation of the actual

performance of mseillemenlf and ‘land compensation, -5) monitoring any changes in the
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requirements of the rescttlers; and 6) establishnient of an appropriate conbcpt and manner for
resettlement, in order to smoothly undertake the resettlement operation. .

3.2 Water Quality Managemen(

In Jabotabek area, the Government of Indonesia has carried out the studies and programs for
managing river water quality. ~ In these years, the major ones are; a) Proyck Kali Bersih
{PROKASIH: clean river program); b) Jabotabek Water Resources Management Study, and
¢} Water Quality Control Managcment in *abotabck

Outline of the mcnnoned studies and program is _descn_bed in the following SubQSc{;tions:
2 PROKAS]I!

" The PROKAS]H is going on by the local govcrnmcnls under the BAPPFDAL for specified
- twenly two (22) river systemis in eleven (11) provinees, focusing on industrial sewage. The
 Provineial Government 'of West Java and DK Jakarta are implementing the program for the '
Ciliwung, Cisadane, Bekasi, and Cipinang rivers and Mookervaat canal among the aforesaid
rivers.  The program includes monitoring of waste water. quality from the industrial factories
and provides instruction to the factory owners to give appropriate measures for improving the
- waste water quahty, when the qualuy exceeds the national standard for industrial scwage

As a result of the unplcmentauon of the PROKASIH the toxic cfﬂuent has been decreased in
Jakarta through monitoring of river water quality. . While, in Botabek, it, currently, is judged

that monitored data are insufticient for evaluation of the program and that furlhu continious
: momlOrmg is nccessary.

322 Jabotabek Water Resources Management Study (JWRMS)

The: JWRMS was camcd out by the DGWRD under JUDP- Il Project bclwccn June, 1991 and
February, 1994 as described in the aforesaid section 3.4.  The study concluded on the water
quality as summan?cd as follows

1) West’ l‘a'rum Canal

It is identified that there are no significant problems on river water quality of the WTC,
which are currently utilized as one of the main water sources for domestic water supply in
DKI Jakarta and Bekasi.  Bu, during the period till 2025, it is predicted that river water
quality in the WTC will be deteriorated by high concentration of arganic material and influx
of municipal and industrial waste water in the rivers running through Bogor. - From this
prediction, it is rccommc-nded to upgrade the WTC by provision of syphon structure at the

existing Clkarang and Cibeet weirs and pipelines to the water treatment plants for preventing
the intrusion of pol!u!ed water in !he relawd rivers mlo the W FC.

" (2)  Cisadane River

The JUDP-11 is construcling a water treatment plant at Serpong; which will ‘take water
amount of 3 'm_’!s for municipal and industrial water supply to Jakarta. ' The JWRMS
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o idcntihed that values of dlssolvcd oxygen and BOD in 1990 fully mect the drinking water

- ‘criteria, but since it is predicted that the significant water pollution is predicted by intrusion

© of untreated waste ‘water from municipal and industrial water uses, high concentration of
© organic material and potential problems and risks in the ‘upstream activitics such as efftux of ‘

B heavy metals from the gold mining and waste water from nuclear research station at Serpong,
it is strongly recommended to concentrate all pollution control efforts for maintaining the
water quality of the Cisadane at acceptable levels.

Q@) Flushing Water Supply to DKI Jakarta

~ Taking into consideration of the large amount of flushing water required to maintain the river

waler qualily to the acceptablc level, it is coicluded that construction of dams/reservoirs and .

- conveyance canals are unn,ahshcally eXpensive, and- therefore, no ' water resources
' dC\ clopment for flushing wqter is proposed in the § WRMS

' 3.2.3 Water Quallt) Managemcnt Study in Jabotabek (WQMJ)

~The study on Waler Quality Management in Jaboiabck (WQM)) is bemg undcﬂaken under
financial assistance of the World Bank and the French Government in‘order to; 1) set up the
Cisadane Water Data Center. (WDC) and finally develop Jabotabek WDC, and 2) formulate
an integrated and comprehenswe master plan for water quality management and pollutlon

control in Jabolabcl\ area including short term (2005), medium ferm (2015) and long term .
(2025) pians The WQM]J is bcmg undcrtakcn by dlv:dmg into the five: (S) p}nscs since

1990 as schedulcd as foliows

o Year -
‘90]'91]‘921‘93|'94]‘9Sl'96!'9?['9§

. Phases I _ Main Works

and Definition ofTechmcai Functions of Jabotabek

Setting-up of Cisadaﬂe WQPCS and Cisadane WD(
Phase |
wWDC

wWDC

Deveiopmenl of Cisadane WQMPCS and Cisadane
Phase WD and Sefting-up of Ciliwung WQMPCS and

Phase IV

Phase IIl] Telemetry Pollution Control Network in Jabotabek

Setting-up of Jabotabek WQMPCS and WDC | 1 w%m

Preparatmn of WQMPC Master Plan for Jabotabek

=
o
o
w
i
<
g

ES8d Scheduled  PEER Actval - CRevised
Note: :
WOQMPCS @ Water Quality Managemenl and Polluuon Conlrol Sysiem

wDC : Water Data Center
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The msuit of the phase I, progrcss of phase ll and ou(lmc of phascs of IH to Vare dcscnbud :
as follows: , ; -

Ty 'Pha“sel "

" The Phase | study was carried out for a period from July 1990 untii September 1991 and as a
result, a technical and administrative structure for Cisadane river basin, namely Cisadane
Water Data Center (Cisadane WIC), was cstablished at Cawang office of the DGWRD in
- Jakarta and was a pilof case for {uture development of a Jabotabek Water Data Center.

The Cisadane WDC has a field data acquisition network consisting of 11 hydrological
gauging stations and 17 water qualily sampling stations, data base and carlography software
~ facilities mcludmg ‘menti dnvcn and relational data base on topography, hydrolog),
' hydrauhcs populauon domestic pollution’ sources, mdustnal ‘pollution sources, land. use, .
* water mtakes waler qualily standards, water- ‘quality objccllvcs admlms{rauve and socio--
* economical ‘data. “Also, a water qualily sinlation medel, which compnses 80 elementary
~ sub-catchment areas and 24 river sections for the Cisadané river and its mam tnbutanes the

Clkamh and Clhms rivers, has been constmcted in computcr system. - '

" Through the initial operation of the CISEICI"H]C WDC from February to August in 1991, the
- WQMJ identified the following :

a) Tanger_ang and Bogor areas, both which are rapidly industrialized, urbanized and

densely populated, are the main water pollution sources for the Cisadane river basin

- as ¢valuated in Table 11. . Therefore, it should be considered that these areas have
priority for implementation of sanitation and sewerage system development.

b) Bacteriological poklutidn is critical in the arca of Serpo'ng and "l‘angerang and
represents a serious health hazard to basin populations due to insuflicient sanitation.

c} Toxicily unacceptable levels were identified in the Tangerang arca.

d) = No real nuclear pollution (still in acceptable ranges) has been identificd at the
downstream of the rescarch center of Puspitek (nuclear research station).

) “There are several water standards issued for the arca in the Cisadane river basin.
‘However, the present standards are incomplete and inadequate for the purpose of
 river water quality monitoring and evalvation of them.  Therefore, during the Phase
I, the temporary standard indicated in Table 12 was prepared for the project use on

the basis of the exisling regulations, and this is required to be updated through the
next phases '

- The WQMJ, also, defined the Jabotabck WDC as outlined in Figuré 15, In the definition,
the lernlory of the: Jabotabek WDC is “basically the Cidurian- Ciberueum, Cimanceuri,
Cisadane, Ciliwung mcludmg other minor basins,- Sunter, Bekasi and C]karang, and ns
reqmred funcl:ons arc suggested as follows :

a) Monitoring, analyzing and publishin_g of water ‘quality and quaitity data in
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' cooperation with other relating égcncies such as BAPPEDAL (Environmental
Impact Management Agency), KPPL of DKI Jak'rrta (Urban and Environmental
Study Oﬂrce, Jakarta City Govemmenl)

b) "lcchmca‘l recommendation to local government (DK! Jakarta and West Java
Province) wrlh respect to the water quality and effluent s!andard

c) _Momlormg’ of polluhon sources,
d) - :Protecuon program for the raw water supply (emergency pollutlon alcrt syatcm)
c) o Lvaluatron of the pollulron an lhe water quality, |
' f): o Recomr_henclali,on of the ésiablishmcrit of wa!er' users and pibihrtér fee slr‘ucljureé;
'g). Cbmdihation among the rrelaiing'zri.‘r_v,'encics to wélér'data,aé given‘ ih .Figure 16,
by Provrdmg short term anid long term plans and mvcsimcnt programs for managcment

' and improvement of water qualily,

@  Phascll

The Phaqc ll was started in- Augusl 1994, and is going on as of Novcmber 1995 lhc scopc
of works for the Phase Il has been expanded by mcludmg parts of the scheduled Phases I -

and 1V, though the scale is more limited than that originally planned. © The main objectives
of the Phase 11 are to; 1) establish “Alert” system for maintaining safety of water supply from
the water pollution, 2) planning and monitoring systems of water quality, pollution levels and

pollution control,- 3) effluent discharge policy, and 4) river basin -water resources

management.
The Phase I is scheduled to be completed in July 1998.

(3 Phases I to V

The phasc HI will aim at finalizing the automatic water quality monitoring networks for the
Cisadane and the part of Jabotabek: area as a pilot system for the whole of Jabotabek
including installation of equipment, development of data and information processing
programs.  The Phase 1V will establish Jabotabek Water Data Center including water quality

monitoring network, staff training and preparation of infonmation campaigns and data_

drsse_m_malron procedures.  Also, the Phase 1V will evaluate water p_ollmlo_n sources in the
whole Jabotlabek area. ' o

The Phase V will formulate a integrated and comprehensrvc master plan for water quality
management and pollutlon control in Jabotabek WDC area mcludmg technical and financiat
cvaluation of short, medium and long term actions through evaluation of po!lulmn loads and
characteristics from industrial, agricultural and domestic § sources, srmulatron of “water uses -

water polluters * fee system for financing the WDC operation costs and polluuon control and -

Waler TeSOUTCces management measures, and launching’ of information camparg,ns
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4 RFCOMMFNDA’I‘IONS FOR WATFR RESOURCES AND QUAI ITY
MANAGEMENT

In Jabotabek area, the urbanization and industrialization are being rapidly progressed due o
cconomic growth with a high rate. Also, the currently high economic growth brings the .
“significant change in life style of inhabitants and land use in Jabotabek area. :

. As aresult, problems and issues related to river water management including water resources,
flood control and water quality have become serious in Jabotabek area. - Figure 17 indicates
the problems and issues refated to river water management. '

-Among these, the foliowing are r\econ_mlendc;c_l‘ to be urgently nizin_agbd by the Government of
Indonesia for improvement of the present situation in river water in Jabotabek area: .-

{1 Preseﬁration of Natural Pond, “Siiu-Si(u"

‘There are many natural ‘ponds’ w:lh a tolal area of about 2 20{) ha which have a multiple
functions for water use, groundwater recharge, flood retention, recreation, stabilization of
flow situation, and so on. . In thesc years, the ponds have been decreased for industrialization
and housing development and its_total ‘volume have been reduced by sedimentation.

Besides, water quality in natural ponds have been deteriorated due to intrusion of waste
water.

Furthermore, the river water quality in Jakarta and Bogor areas is being significantly
detetiorated but it becomes difficult to provide flushing water for improving worsened
sitvation since construction of dam and reservoir for providing it is rather hard and expensive
job as stated by the JWRMS. ~Taking into account these situation, preservation of the
natural ponds “Situ- Situ” contributing to stabilization of river water during the drought
season is one of urgent works in managing siver water in Jabotabek area.

From the aspects of river water management, it is recommended to providc rehabilitation
works for the existing “Situ-Situ” area for preservation of important functions of them.

(2) Strict Management of Groundwater Use and Prevision of Piped Water Supply
System and Water Resources Development

{t has been identificd by the previous studics that the northern part of DKI Jakarta is subsided

duc -to- intensive groundwater uses for municipal and industrial water supply.: The

Government of Indonesia has made efforts to manage the groundwater uses. - However, the
‘{and subsidence is still progressed and several areas are facing drainage problems which will
: bemmc’ more serious i€ the land subsidence situation is further worsened. '

Strict management of the groundwater uses is 1nd;spcnsablc to mitigate the land subsidence
in the northern part of DKI Jakarta, mcludmg clarification of safe yield of groundwater based
on detailed data on the exlstmg wells and geoggaphical mfomallon, and improvenient of -
licensing and reglstrauon of water users.
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As ‘a countermeasure for land subsidence, provision of piped water supply system in
- Jabolabek area is recommended to be urgently undertaken by the PAM Jaya in order to
- replace the water amount taken from ground water source thereby and to develop the surface:

water resources as soon as possible, as proposed by the JWRMS.  Also, other possible
- measures for groundwater recharge enhancement and groundwatcr tariff are proposed to be
:mplcmentcd together with the mentioned works.

(3) . Scparation of Polluted Rwers from WestTalum Canal (WTC)

- The West Tarum Canal curren_tly conveys the river water in the Bekasi, Clkarang and Cibest .

' tivers for drinking water supply in Kabupaten Bekasi and Jakarta. - However, the river water

: qualit_y: in these rivers are being worsened by the intrusion of polluted water in the upstream -
~ . arcas. ' In arder to reduce the health risks and operation and maintenance cost in the water
treatment plants,. especially purificaiion cost, it is recommcndud to scparate these rivers by '

prov1smn of syphon struclure or prpehnc conveyaucc at Jommg points wnh Ihesc rivers.

" While, '|hc inmke weirs a!o'n'g the WTC are current[y _operatc'd mainly for conveying waler to
DK! Jakarta. . Therefore, the gates of these weirs are not effectively operated for smoothly

- passing flood water in thesc rivers in order to keep water level at the weir sites and to take

waler in, and this is onc of causes I‘or ﬂoodmg in the upslrtam of weir siles.

From the above, the proposed improvement works w1ll be cffcctive not only for: water uses

' management but also flood comrol
e} Eslab]ish_ment of Solid Waste Colleciion System

Solid waste is deposited at many places or trapped by-the river structures along the river
course and drainage canal, and it worsens river water quality and river view. ' Besides, the
waste causes reduction of flow capacity of river channels and drainage canals.

To mlllgate the mentioned situation, appropriate solid waste collection systcm is required to
be established by DKl Jakarta.

{5) Wz’\lcr Data Center for Managing Water Resources

The Cisadane Water Data Cénter was established as a part of the Water Quality Mahagemem
and Poliution Control Project and is scheduled to be upgraded to the Jobolabek Water Data
Centér by the project.

As indicated in Yigure 16, the related data to water quantity -and quah!y are. currcmly
managed by the many agencies. However, in order to timely and effectively manage the
water resources and its quality, data observation network, colleclmn and analysis system are
strongly required under close rclaiwn and coordination between (hese agencncs concerned.

To earlicr realization of the Jabotabek Water Data Cemer lhe pha’ses I and IV scheduled to

be carried out in 1992 (0 1995, are expected to be proceeded in the current phase of the Water
Quality Managemem and Pollution Control Project.
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Table 2 EXISTING WATER TREATMENT PLANT IN PAM SYSTEM

Treatnient Plant Capacity Water Commissioned ‘ Remarks
o {linfsecy Source Year '
(1) - Pejompongan [ 2,000 - Banjir Canal “ 1957 '
~ (2) Pejormpongan I 3,000 . Banjir Canal 1970
Pejoripongan [l 4,000 - Banjir Canal - 1986 Addition of 4 units
() Pulogadung 4000 - Sunter River/ 1982
i s : COWTC
(4) Buaranl 2000 WIC 1992
(5) Ciburial 300 Spring waterin 1922
: Bogor
(6) Muara Karang - 100 Banjir Canal 1982
(7) TamanKota - 50 1982
200 1992 Upgraded @
(8) Cilandak 100~ Krukut River 1977
200 Krukut River 1979, Upgraded
(9) Condet 50  Ciliwung River 1983
(10) Cakung 25 WIC 1982
(11) Pesing 5 Angke River 1980
(12) Pejaten 5 Ciliwung 1982 -
(13) Sunter 50 Sunter River 1982
Total 15,935
N
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. ‘Fable 4 RESULT OF WATER QUALITY TESTS CARRIED OUT BY JICA STUDY TEAM

—

e - _ Date. Pnysical Items “Chemical ems
. - TestIems{: . ;i Water Turbid- : . " Chlo-  Phos-  Ammo- . . B Hard-
mmm\ Day ¢ Time Climate Temp.© ity pH ~ COD DO ide  phate it l\.ume Nivale
: T~ T " - megd 0 omgd  mgd  myl me’l mgh- mgl  mg] |
Cidurian ~ CID-1 {900 1238 fair | 330 © 150 | 68 2700 37 180 ND<OOS ND<D2 0045 128 85
cp2 |90t N0l fir [ 35 100 68 43770 07 ND<OOS ND<D2 0QI5 L6 R
ap3 - | ooa 94s | e [ Mo o 40| 7 39. 14 05 ND<OOS NP<D2 ND<0OOl' 052 43
Cimincewdi €M1 | 90a 1300 | fir [ 320 90| 70 87 47 180 006 ND02 . 048 142 80
Cirarsb - CIR-A | 90 1330 | Bir [ 310 0 130 70 0 560 ND<1@ S0 145 260 003  ou2 83
Cisadane© €181 | 12.0a00 1018 | cloudy | 225 1160 7077 747 40 ¢ 16 ND<0OS ND<O2 0045 277 31
oas2 o |izock 835 [cloudy| 225 160 69 0 48 500 1B 006 NDD2 004 290 28
€153 | 12:0c0 1205 |cloudy | 280 190 | 700 | 62¢ 47 0 24 ND<0OS ND<0O2 0034 206 27
sa - lpoal o] fir|-2200 10 730 461 61 1 13 0N5 - ND<O2 0075 325 44
CIs-s |30t 1005 | fair | 260 0 125 74 751760, 12,001 ND<O2 003 343 . . 87
Mookenaat - MOO-I™ 11200 925 |cloudy| 285 160 | 69~ 63! 38 . 237 02 065 - oo 235 . 4o
Canal MO0z {180 145 | mir | 285 125 | &6 320 ND<IO 125 07 148 OS5I - 42, 90
N : i ; ‘ S : :
Angke  A-b 19:0ct 1125 fair F 295 . 30| 63 20: .20 ; 18 02 | 024 021 56 43
A2 1900 4338 | fwir | 225 0 S50 | 67 82 33 0 59 008 (NDD2I 0035 866 30
Cenghareng  CF-1 19.0ci 1245 | far | 00 0 220] 66 220 ND<I0 50 038 065 0 025 ¢ 22 s
Pesanggrahan PE-1 180ct 1000 fair | 275 800 | 66 4612 17 007 028 on2 82 Py
pe2 s oo %o | e | 275 10| 660 38 24 20 NB<0OS: 033 001 702 30
Grogol 6RO - | i80c 835 | fair | 2720 450 | 66 66 ND<O 24 087 . 078 048 595 40
West Banjir ~ WB-1 100 &0 | fir | 225 40| 69 S0’ 28 ' (18 04 196 . 022 : 28 58
-+ |Canal WB2 [180c 1245 fair | 285  330| 68 - 88 NDO 20 ND<OOS 050 ' 028 - 66 a9
Krukut KRU-1 | 190a oss | e | 200 185 | 69 62 14 27 086 | 200 052 | 38 &2

. ! ! : : R
Ciliwung " CH. 17-0ct” 937 | fair 285 251 68 78 22 20 025 08§ 026 | 28 43
CIL-2 | 11:0a 1047] fr | 225 13s| 69 38' 48 ' 18. 06 003 018 ; 378 18
CiL3 - | hoet 14| wir | 2200 10| 7 37, 58 16° 005 'NDO2 OM2 42 34
L4 oo 20z fie | w0 48] 7 60 65 290 011 L 026 . 052 61 s1
CiL-s |10 930 | fir | 245 34| 73 3s 87 23 - 007 'NO<02 ND<OOI 288 50
Cipinang ~ CIP-1 000 905 | fir | 220 20] 70 20 m8pa0 23 22 w2 ez WD s
Buaran BUA-t 200 1126 Gir | 305 0| 76 430 80 73 62 1060 0027 ND 100
Sunter SU-1 000 1207 | faie | 295 15| 69 20, 14 157 029 . 102 . 0I5 . ND - S}
§U-2 200t 1047 | fair | 285 0] 10 33. 60 1.5 IND<0OS! ND<OZ 003 @ 138 . 40
Bekasi BEK-1 | soct” 11:30) qair | 290 40| 70 - a0 40 60 ND<0.05' ND<0:2-ND<OOL 25 | 10
BEK-2 | 60a 1000) fair | 290  230) 70 440 52 . 06 ND<0OS: 024 - 005 : 298 65
BEK-3 |60« 1uis| fir | 295 80| 70 36 63 12 ND<0OS' ND<02: 002 . 558 © 22
BEK-4 | 60t 11:35| fair | 300 ND<20] 66 4517100 © 23 ND<0OQS O : 0058 457 ' 98
WIC TARD | 50 1400 | fair [ 3105|722 56° 7070 23 om . Np2il00) 128 %0
TAR-Z . [ 100t 1100 | dir | 290 39| 2046 4% - 15 on | ND<02! 00320 200 T4
TAR-3 Oct, 940 | fair | 293 N7 45043 ) T23% 045 02000071185 0 W0
FAR-4 | 60t 030 | fair | 290 200|171 68 40 © |17 ND<0OS ND<O2' 002 | 213 10
CBL CBLL | 50t 1045 | Gair | 300 33| 70 300 23 0 17 NDOOS 440 F 003 . 18 1 65
ceL2 7o 1030 s [ 295 32| 727 56’ 80 1 15 ND<00S' ND<02! o.‘ess-i 171 0 80
: ' T R S o

Cikarang OV | 7.0cc daaas | faie | 317 . 23] 25 427 82 ¢ 15 ND<0OS ND<02'ND<OOI 263 120

Note : Samples wede an’aljzed by the water analyzer compleied with photometer - high précision and speedy restiting method.



. Tatle | WATER QUALITY STANDARD IN WEST JAVA PROVINCE'

Parameter Unit : Rank :
' A B € D BLD [§5)
Physico! -
Cdour : . . - L. - - -
. Totz] Dissolved Solid Substances mgl 0y 1000 1000 C 1000 000 1000
“Turbidity : NTU 5 RN . - - - .
Temperature T Air Temp k3 Normal Normal £ 3 Nowral . -
Celur U 13 - - - -
Taste - Tasieless - - - - .
Electrical Conductivity umho'cm(25C} . - 250 2250 2250
Chemical
- Inorganic Chemical ) )
Mercury{Hg) mgl 0001 0.001 0042 0005 0.00¢ .00
Aluminium{Al) mg/l 02 . : - - -
“Agsenic{As) . mgl + 0.05 005 (KLY 1.0G 0.05 1.00
Borcen(B) - Tmp - s f 10 10 10
Baium{82) gl S 10 . - 1o .
Troo(Fe) mgl 02 50 - . 50 .
Fluoride(F) . mgl 03 15 13 - 15 X
Cadmivm{Cd} mgt 0.005 ool 00t - 001 00} 0.01
‘Cobait{Co) . mg/l - - s 02 02 02
CaC 0O Hardness mpl 500 - . - - .
Chloride(C1y mg 2150 - 600 K .. 600 .
Free Chlorine : . mgl - . 0003 - 0,003 0.003
Hexavalert Cheomium {Cre6) mgl 605 005 0.05 1.00 005 005
Manganese{Mn) . imgh 0.} 05 . 0 0s 10
Na{ahari sal) % . : & &0 &0
Sedium{Na) mpl 200 - - -
Nicked (ni) ‘mp . i - 05 05 05
NH4 mgi - 05 0.02 - 002 002
Niwate-N mgl 100 10.0 - - 100 -
Nitrite-N ‘mg/l 10 10 005 - 0.06 006
0o mg : 260 >30 . >30 >30
Silver {Ag) me 005 - - - - -
pH 6535, 5090 5.0-90 50-90 60-9.0 60-90
Selenium{$e) - mg/l 401 0.0 005 005 0.01 C005
ZiR{Zn) mg/l 30 58.0 002 20 0.02 002
Cyanide{Ca} mgt 7] 0 002 - 002 002
Sulphae{SO4) mg 400 40 - - 400 .
Sulphide 1128 mg/1 0.05 o1 0002 - 0.002 0003
CoppeCu) mg 1.0 ] 0.02 02 0.02 0.02
LeadiPby T mg'l 0.05 040 003 100 a.03 003
Sodium Absorption Ratio{ SAR) mgl - . - 18 I8 113
Residual Sodium Carbonate(RSC) mgl - - - 1.25-2.50 1.25-2.50 1.25-250
" Organic Chymical
Aldrin and Dieldrin -mg 0.0007 0017 - - 0017 -
BHC ‘ my .. - ¢.21 - 02 021
Benzene mgl [ 3] - - . . .
Bzazo (a) pyrene mzl 0.00001 - - .
Chiodane {total-isomer) mgd 00003 0.003 0003 .
Chicroform mA 03 . - -
24-D meA ol . . - N
oDT mpd ¢o3 0042 0.002 Q002 6002
Endrine mg - 0001 0.004 0.001 0.00%
Fhenol mgl - 0.002 0.001 - 0.00( 4,001
Deiergent mg]l 0.5 - - - - .
1,2 - Dichloroethane mg/l 00 - - . .
1.1 - Dichlefocithane mg/t 0.0003 - - - - .
Heptachlor and Heptachlor mEl 0093 0018 - - 0018 -
Carbon Chlorofonm extract mg/l - 05 - - 05 -
Henachlorotenzene wmg 0.00001 - - - -
Lindane i ; . mgii 0004 - - R . R
Methorjchlor - omglt 0.03 0.035 - - 0.035 -

"~ Qitand Grease mgi - nooe 3.0 - rone 10
Pentachlorophenol : me/l 0.01 - - - . -
Organophosphie & Carbamale - mel - 01 01 - 1 [{N]
e . me - . none . - fnorie .
Methykene Blod Active Sustance ~ mpd - 05 02 . 02 02
Toraphene S mgd - 0.005 - . 0.005° .

© Total pesticide mg/l 01 - . N .

2.4.6 Trichlorophe nol mg'l i X11] . - . .

Organic Substances(K MnO4) mgl - 100 N - . .

Microbiofogycal : : . _
Faecal cobiform bacieria - MPN/ OOt 0 2000 - . 2000 -
Totat coliform baciedia  MPN/10OmE 2 0,000 - - 10,000 .
Radiooctivily . . . .

Gross Alpha Activity Byl 01 04 T 00 0t X} 0l
Gross Beia Activiry Byl 10 10 10 1.6 10 10




. Table 6 WATER QUALITY STANDARD IN JAKART CITY

" Paramelite Unit Rank
5 A B C b
Physical )
Odour . - - Odourless . - -
“ - Total Dissolved Sobid Sybstances o omgh 1000 COs0 - 1000
* Turdidity o CNTU - T . - -
Temperature T Air Tempt3 ' Normat Noemalt 3 Nocmal
Colur TCU 15 - - -
Tasie - - Tasteless - - -
Elecwical Conductiviey umbo'cm(23C) . - - 1000
o Chemicel
_ Inorganie Chemical :
MercuryiHp) ' mg 0.001 0.0005 0.002 0.000%
Alumintuaml Aty . mgl 02 . Lo Coe
* ATsenic{As) gl 0.05 063 0s 005
Boroa(B) mgl - N - 10
Barium{Ba) mgl 1.0 RrL - .
Tron{Fe) - mgl 03 20 - -
Fluonide(F) S mg 05 15 1.5 -
Cadmiuvm{Cd} mel 0005 - none 0.01 Q.91
“Cobat(Ce} “mgl . - . 02
Hardness (CaC03) mgl b L - - -
Chloride(Cl) mg 250 C 250 - -
Fite Chloring : mgl - . 0003 -
Hexavalent Chromium (Creb) mei 0.05 ‘non¢ none 0.65
Manganese(Ma) myh Q4 05 - 1o
Na{alkari salt) % -o. . - 43
" Sodium{Na) “mgl 200 s - .
Nicket (Ni} mgl - i - 0.05
KH4 ’ mel - Qa5 o -
Nitrate-N mp 100 50 g -
Nirite:-N mgd: 1.0 10 006 -
no g - 260 >30 -
el _ 635-85 60-85 6035 §0-85
Selenium{Se) mgl 0.01 o 0.05 0.065
Zinc(Zn) e 50 - 10 002 1.0
© Cyanide(Cn) mgl 01 0.05 001 .
Sulphate(S04) mg] 400 50 - -
Sulphide 1128 Caeg/h 0.05 01 000 -
Copper(Cu} g 10 0.0 am o1, .
Lead{Pb) mgrt 003 005 003 005
Sodium Absorption Ratio{SAR) © mgA . . . 100
Residtual Sodium Carbonzie{RSC) mgl - - - '1.25-250
: Oiganic Chemical
Aldfin and Dieldrin mg't 0.0007 0017 . .
BHC mel . . 02l -
Bearene mg} 0.0} - -
Benzo {a) pyrene me/h 00000 ¢ - - -
Chladane (1otal-isomer) e 0.0003 0003 - -
Chloraform mg'h 003 - - - -
24-D mg'l 01 - oo -
DDT mg/t 0.03 0042 0002 -
Endrine mgl . 0001 0004 -
Phenot mgl - 0002 0.001 -
Delzigent ma [ - - -
1.2 - Dicklotocthane oA 0.0 - . -
1,1 - Dichloroethane mpA 0.0003 .- -
Heptachlor and Heprachior epoxide et 0.003 . 00l8 -
Cabon Chloidform extnacs mad - 05 -
Verachlorobeazene ml 0.00001 - - -
Lindane mg 0.004 0.056 - -
Methoxychbor myl 003 0435 - .
Qi and Grease nyl - : e 03 -
Peatachlorophenol mz1 001 o - .
Organcpbosphte & Carbamate mgl T 01 ol .
PCB mg/l 6o . -
Methylene Blue Active Sustance{surfactanty mgl as - 02 -
Toraphene wel B 0.005 L. -
Total pesticide el LR .- . -
2,4,6-Trichloropheast | mgl 00! . . .
(rganic Substances(K MaD4) mgl o - - -
Microbiologyeat : ‘
Faccat coliform bacieria MPNAIOOMY 0 2000 - -
Total cotiform bacteria MPN/OOmY 10 - - 10,000 - .
: Radioectivity ; ' '
Gioss Afpha Aclivity C By 0.1 : 0.t ) ‘01
Gross Bela Activity Byl 1.0 10 10 10



v

' Table7 WATER QUALITY STANDARD IN KABUPATEN BEKASI AND TANGERANG

{1) Kabupatea Bekasi L o (Number {3, 1995)
Parameler Unit - Clesy : :
_ : 1 i il v
. Fhsical ) ;
Temporature s B ] 40 © 48
Tolal Dissolved Solid Substances mg) COME00 2000 . 4000 5000
Totat Dissolved Solid Suspead mgl 100 200 40 500
" Chemical : :
pH ) 60-90 60-90 C 6090 5090
tron (Fe) . mgd 10 50 0o 200
Manganese{Mn) T T mgd 05 20 $0 100
Bariam{Ba} - ~mpl 19 20 30 . 5.0
Copper(Cu) mg1 10 a0 a0 ) 50
Zinc(Zn) ’ smgl 20 .50 100 - 150 -
Hevavalent Cheomium{CeG) " mg 0.05 010 . T 050 oo
Tota Chreminm{Cr) o N T 0.1 05 1o 0
Cadmium{Cd} : : Cmgd © oGt . bos A T I oS
Mercury(Hg) . - : agl - .0.00% S 0002 0.005 0.0L
Lead(Pb) ] Cimgdl . 0.03 '_ 010 - . 100 200
Srannum(Sny o ‘ol 10 . S 20 1 50
Alsenic{As) - ) Comg ' oGS LA 05 g 1]
Seleniurn(Se) o ¢ mgl 001 003 SRR . 1.
Nickek™D - mgl o1 - 02 05 10
Cobal{Co) © mgd 0.2 04 B 7 I T
Cyanide(Cn) ’ mgh 0.02 0G5 ‘050 L 100
Sulphide(1425) mg/h © 001 005 - 010 ()
Flocride(F) mgl 15 . 20 R 11 S50
Free Chicring ' gl 05 10 0 50
NHAN - . mgl 002 100 - 500 . W00
NO2N. met 10.0 200 - 30D 50.0
NOIN mgl 0.06 1.00 R 1t 500
80D5 _ mgl . 200 500 1500 300.0
cop mel 40.0 1000 3000 0.0
Mathylene Blue Active Substance mg1 as 50 100 130
Fhenol mgl. 0.01 0.50 L0 200
Grease Oil mgl BT 50 100 © 200
Minerl Ot -~ mpl 10 100 50.0 1000
{2) Kabupaten Tangerang o . (Numtet S45/5K 032 Perek, 1993} -
" Parameter Unit Class
L 1 i | T
. Phsicol
Tenparature . kM 3 40 45
Total Dissolved Sciid Substanées mgl 1500 2000 . 4000 5000
Total Dissolved Solid Suspead mgd 100 200 400 500
Chemical
rH 6.0-20 60-90 © 6090 5090
Tran (Fe) mgl 10 S0 100 200
Manganese{Mn) mel 05 20, 50 100
Barium(Ba) mg1 10 20 A0 50
Copper{Cy) mg1 10 T 20 30 50
Zirg{Zn} mgl 20 50 190 15.0
Haxavalent Chromium(Cré+) med 005 Q.19 050 1.00
Total Chromivm{Cr} mpsh [+X | 05 10 20
Calmium{Cd) myd ed1])| 0065 01 05
Mercuny(tlg)’ T ingd 600 0002 0.00% 001
LeadiPby wal 003 Q.10 100 200
Stanaurm(Sn) myl 10 20 10 50
Arsenic{As) ‘el 0.05 01 035 10
Seleajum{Se) mgl - 0ol {05 05 1.0
Nickel(Ni) - mp'l 01 o2 035 1.0
. CotalyCo) mp 02 04 06 18
 Cyanide(Cn) . mgl 002 005 056 100
- Sulphide{H2S) - | .o 0.0 005 0.10 1.00
Fluoride(F} - o o omgd 1.5 _ 20 30 50
FreeChlorine -~ - mgil 05 . 10 20 50
NH4-N ’ . mgl 002 0% 500 000
- NOI-N o mgl - 100 - - . 200 200 500
NO3I-N - : mgl . - 006 10 100 5.00
. BODS - mgd 00 . 500 . 1500 3000
oD : i mg A 4090 0 3o 00
Methylene Blue Active Substance T omgd P08 50 100 150
Pheaol : coomgt o em - 080 N Vo L
" Grease Ol m 1.0 50 100 200
Minesat Oib . mgl . | X0 100 - 50.0 1000

Kote : Apotication of classes T'to [V is decided in accordance with the water use conditions defired by ¢lass A o D



©-Table 8 :

OVERVIEW OF CHARACTERISTICS OF BASIC SCENARIOS

liem/Variable Scenario A ~ Scenaric B Scenario C
(high growth) {low growth) (managed growth)
. General Conditions - o
a) Economic growth rate “high (>6.5%) “low (<6.5%)' _ high (=6.5%)
b) Unemployment ‘ _16w o _ high : low or medium
"'©) Focus of govermment policy ?h_ig_h economic growth hngh economic gro“lh equily and
- . : ; - : environment
& Government budget - mediurﬁ " low " high
€} Attitude to subsidies : no " no (can not) yes
f) Government investments  medium - low high
- @) Income distribution skewed skewed more equal
il.  Population ' ' '
a) Effect of urban planning no _ : no ves
b} Genéral trend *) IMDPR - 2nd JMDPR - 2nd JMDPR - 3nd
¢) Growth of DKI low : - high | . medium
& Growth Bolabek around DKE Jakarta * low west-cast comidor
€) Outside Jabotabek high Tow "~ high
1. Domestic Water Densands ' D
a) Cost recovery of PWS full fult subsidized
b) Price development high high  low
©) Willingnéss to connect - medium low " high
V. Industry )
a) Indusiry developmeént high low nmedium or high
b) Per unit water demand as present as present increase of 25 %
) Tndustrial pollution loads high medium low
V. Agriculture :
a) Ara << present = present - << presenl
b) Consumption patiern ‘other/ paddy present _chahgc
¢) Government policy present present diversified '
d Production paddy and vegetables  paddy - intensified and
vegetables
€) Water demand < present present << present .
V1. Water Quality .
a) Govermnment policy present present intensified
b) Sewerage/ treatment no no . yes'
¢) Discharges . high medivm low
Note :*) Trend of spatial de\elopmem according to analyses of Jabotabek Metropohlan Dwelopmem
Plan and Review, Second and Third Planning Repon
Source

: Jabolabek Water Resolrces Management Study in 1994

hn
A ;az
LW

Potcine)
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“Table 9 FUTURE MUNICIPAL AND INDUSTRIAL WATER DEMAND PROJECTED BY JWRMS

(unit : cum's)

1.5 265 319

: R __ Surface Water Source T GroundwaweSowce
Areas  Scerariqq . Year b Yew
: 19907 1995 2000, 2005 2010° 2015 2020 2035} 1950 1995 2000 2005 2010 2015 2020 2025
A 66 7.6 8.4 108 123 139 153 81 712 15 78 78 171 15 12 66
‘North - B |- 66 76 84 104 115 128 141 163 72 77 &1 83 34 83 81 18
: . .C 66 91, 119 185 239 243 246 262 12 71 67 . 52 33 30, 27 25
ST A 247387 38 507 5976517 72 791 19 "84 90 95, 99 103 106 101
_g 'South . 24 31 40 48 56 62 67 741 19 85 %1 . 97101 105 108 112
S ¢ |24 46 70 947 120 13207139 59| (79 8% 81 82 78 77 17 16
N A 907106, 122, 158, 182 204 235 260 151, 15§ 168 73 176 118 178 117
\Total . B 90 107, 124 152} 171, 190 : 208 236 1511 162 ‘172 (180 185 188 189  19.1|
e ]e0 e 279 360 375 3sst anaf 151 152 1148 134 §11 107104 104]
. TTTA |23 32 44 Sd 7390, 110, 125 44 54 64 74 85 93 "10L 109
Tangerang | B, 23 30, 39, 49 60 7.0 s.ﬂ 90| 44 52 .59 67 74 80 86 9.2
| c | 23 34 a8 73 inr asal el 223] 44 se 67 76 15 81 82 84
LA 16 21, 28 337, 38 59 74 86 34, 43_ 6. 70 18 86 92
Bekasi i B 16 20 25 3L 39 46 54 60| 34 - 4¥ 41 54 60 66 72 13
i e e 22 3 oaz 2471020 136 162 34 45 55 65 68 71 72 13
R[04 06 12 17 24 31, 3748 16 211 26 . 32 37 41 47, 50
Noth . B 04 05 10 15 19 24 28 32 16 20 24 28 31 .35 38 Al
. ' C 04 0712 19 27¢ 37 44 s3] 16 (18 21 23 24 24 24 24
. A 07 12 19 26 35 44 55 65 20 27 35 44 52 59 66 12
‘South B | o7 1 16 23 31 38 47 53| 20 26 32 38 44 48 53 56
- c | o7 12 20 32 ss5 75 95 109 20 26' 33 17 38 39 40 40
T AT o3 s 07 10 12 T 200 4T3 b6 19 22 28 27 ah 33
' South . B | 03 04 06 08 10 L2 1S el a3 1S L, 19 21023 25 27
b owest i C |03 05 06 08 14 20 26 33 13 15 .18 21 21 22 22 22
2 A 00, 60, 00 00, 00, 00, 00 00 06 07 08 05 10 12 13 15
West . B 00 00 00 00, 00, 00 00 00 06, 06 07, 08 09 10 L. 12
1€} 00 00 _9_9 00‘,,,0;04, 00, 00, 00| 06 07 08 09 10 1 12 14
o . A | oo 0b 00 00 00 00 00 00 06 07, 08 10 11 13 150 1.7
‘East B | 00 00 00 00 00 00 00 00 06 07 08 09 10 L 12 14
¢ | o0 00 00 00 .00 00 00 00 06 07 08 -09 10 12 14 1S
N A '"T.li*"5.3"."’3.5{"'5‘.3"“?|' EZARTEINEE BN TR 796 17, 1357 IS, sal 17.21 18.7
Total B 1.4 20 32 46 60 74 90 1021 61. 74 88 1020 115 12, 7139, 150
‘ C 1.4 24 38 59 96 132 165 195 61 73 88 99 103 108 112 115
% TA [z 32 43 5% 74, 87 102 118 26 327 40 51 €0 68 75 82
3 Serang B 22 29 36 46 54 .64 70 71 26 30, 35 42 48 53 57 62
2 . col 22 33 44 69 91 122 143 173 26 32\ 40 46 50 51, 52 53
R CA | eI 28 41 ss Tz 85110 RS0 AT ST 68 1785 92
5 Purwakana/. B 10, 13 24 33 43 54 63 73 35 38 43 49 ss! 61 66 T
& Karawang C 10 15 29 49 77 114 146 81 35 40 - 47 54 ST 5T 56 56
_ AT 175 229 303 404 500, 604 7.3 834E 3 406 467, 3337 594 647 69.7. 139
Grand Total B |.175 219 280 357 42.7| 498; 566 638] 3510 3970 444 49.4] 537) 515 609 643
: C 5700 809° 996 1166 1355] 25.1 398 445 474 468 475 418 482




_Table 10 ACTION PROGRAM PROPOSED BY JFWRMS

o " Scenario C _ ] ' ~  Scenario A
1994-19.] ‘ - Feasibiiity study Westem Supply (detaikd design )
- Feasibility study WTC Upgrading (Jdetaifed design )
- Feasibility study Canal -2 (deiailed design } _
- Feasrbliuy study Salak countour canal (detailed desi gn )
- Feas;bamy study Genteng
- Slan conservation program Cisadane : feasibilﬁy study
: - _}-eanb:!uy studies on betier managemem of Citarum basin
i9§5; - Siant preparanon of construction of Karian m-d "~ Stant upgrad_mg WTC
o pxpe lines to Tangerang L
¥ Stant upgrading WTC
- Stant preparation of consimcuon of Canal -2 . _
1997 |- S;an preparation of cofistruction of salak countour, - Start preparation of construction of Salak countouy| -
canal canal
Stant preparation of constriction of Karian and
_ _ pipe lines to Tangerang |
1999 | - Completion of WiCupgrading -~ = |+ Completion of WTC upgrading
12001 : | - Completion of Kasian and first set of plpelmcs - Slm preparation of construction of Canal-2
- Completion of Canal-2 . '
- Start preparation of construction of |
| RE Genteng resepvoir ) ) : . |
2002 | - _E?mﬁletfoh of Salak Countour Canal - | = Completion of Salak Countour Canal
2003 - Completion of Karian and firsi set of pipelines
- Stant preparation of construction of Gcnleng
. o o reservoir ]
2005 - Stan preparation of construction of Genieng
o B ) e Reservoir
2007 | - Completion of Genteng - Completion of Ca_nai-2
' - Srart Subsitution DK! - Bekasi ‘ _ . Completion con.nect_ion Babalkan - DXI
o - Completion connection Babakan - Bogor Nosth
2009 - St prepam.tion of construction of o
L Citawang {(after feasibility study} ]
2011 | - Start suplly to Serzng from Karian (after - Completion of G.ehten'g
feasibility study) - Start subsitution DXI - Bekasi
2013 |- Sun prc_pémﬁon of construction of .Pasirkopo
| (after Teasibility study) - L ]
2014 | - Completion of Cllawang . o : - §3
ca.2015 | - Suan pwparahon of raising Cirata (after rca.s:tuhly : .
stedy) _ : o _
2016 a ~ Start supply to Serang from Karian
| 2019 _ Completion of Pa sirkopo : .
€a.2020 | - Completion of Raising Cirata o

Sotcce: Final chon, JWRMS, February 1994



Table 11 PRESENT WATER QUALITY CLASSES OF MAIN REVER SECTIONS

L .. Present - s
Location o - Peclassifying Group of Parameters
. Ohbjectives Situation Yl 4 p ~
1. Cisadane River

.+ Upstream to Confluence with Class B Outof  suspended solid, nutdients, organic
Cianten River : Class®  matlers :

e Confluence with Cianten Riverto Class B. L C__!aéss D suspended solid, nutrients, organic
Serpong Water Treatment Plant : o matters | ‘ :

* Serpong Wa!érTrealmeni Plantto  ClassB °  Outof - suspended solid, toxics, baclelio!o:gy ;

© - Pasar Baru : : * Class
«+ Pasar Baiu Weir to Kali Barv ClassC *  Outof. ' toxics, bacteriology
: o Class . o
» Kali Bari to JavaSea ClassC  ClassD " all gr_oﬁps
2. Cikaniki River
. Upstream . ClassB Class B all parameters excépt toxics
+ Cikaniki Bridgg to Confluerice Class B Class C  all parameters except loxics
with Cianlen River - :
3. Cianten River
. lﬁuﬂyiliang to Confluénce with Class B Class C organic matlers, suspended solids,
Cisadane River ) bacteriology

Sour.ce : Inception Report, Jabotabek Water Quality Management Plan - 11, October 1994

Note: Class A : Water that may be used directly as drinking water without any treatment
Ciass B :  Water that may be used as raw water for drinking water
‘Class C : Water that may be used as raw water for fisheries and livestock
Class D :  Water that may be used as raw water for agricultural purposes and small business in
cities, industries and hydroelectric power generation



 Table 12 TEMPORARY WATER QUALITY STANDARD PREPARED BY WOM

Source : Fin'al Repot, The study on Water Quality Management in Jabiotabek - Phase 1, November l9§l 3

Parameters Unit - Clsss (Worst Value Allowed)
A B c D Out
Water Temperature C i 1 :
Dissolved Oxygen (DO) mg/l ? : 6 3 .o<3 celd
pH . b I .
.|BOD mg 3 5 L 25 5280
- ITotal Nitogen mgl . 1 203 ‘ >3 >3
- [Permanganate Values B I B oo R é -
7 {Cob ' Comgl 102 4 80 . >80
3 [NHd o mgl 03 016 © 033 . 163 ;'-' 1163
QG IN-NO3 | mgft - 10 | 10 10020 ' 201030 ;. 30
N-NO2 _ Cmglh by 2 2 2
 ISoluble Phosphorus mg/l - i T Do
Total Phosphorus | mg/l 01 . 025 1 05 25 1 >25.
Total Suspended Solid mg/l 25 S5 25 . 70,150 | »150
Detergent ' - mgit 015 . 015 - 02 5.1 '>5
Conductivity CNTU N D R
Fluoride (F) mgd - |05 ¢ 15 15 . L
Cadmium (Cd) mgh - | 0005 0001 i 0001 : 0001 » 0,025
Copper (Cu) mg/l S i 1+ 002 ' 02 -
ci |Lead (Pb) mgl 005 005 008 1 '
& [Chromium (Cr) mg/l - 005 ;005 . 005 - -
G |Cyanide (CN) mg/l S0t 501 002
Mereury (Hg) - mgh 000t | 0001 . 000z ! 0005
Boron gl - | - ’ - . -
Sulfide (F128) mgfl - i - : - - “
Zinc (Zn) mg/l -] - - s -
Chloride (CL-) mg/l 250 1 600 600 1000 ¢ 1000
: fron {Fe) mg/l 03 S 5 : - ' -
Q. |Floride (F) g/l 05 ' 15 15 4 - E -
§ Manganese {Mn) g/l 0_.! i 0.5 2 ; - -
G |Phenol mg/1 0001 | 0002 005 . 05 | >05
" |Sulfate (504) mg/t ) i '
Surfactant mg/l 3 ! !
co _ mg/ E ; -, - ; - ‘t -
Oxydability (KMnG4) mg/t v . 20 ! 40 . w00 100
Nitrite (NO2-N) mgh . : P b
Total Hardness gl <15 ;15130 ' 301050 ; S0te100 0 >100
« |Color - 0 - 50 o o200 v -
o [Chloride (Cl-) g/t 20 | 600 600 1000 1000
& |[roncre) _ mg/} - . : ;
Manganese (Mn2+) mg/t . - : ‘
Belergent mg/i 15 . 015 62 5 ' >35
Fluoride (F) " mg/l s 13 ks - - ; -
Sulfate (S04) mg/h w o0 a0 L
. |Conductivily I P i .
v |Faecal Coliform MPNA00 ol 0 © 20000 T 20000 G >20000 i >20000
- & |Total Coliform MPN/100 m} 3l . 10000 7 50000 . >50000 | >50000
8 Steptococcus MPN/100 ml 20 1000 D 1000 1 10000 ; > 10000
. Cd : R § i
Note : : _ _ .
Groupt :° Routine monitoring for organic pollution detection
Group 2 : - Indusuial area monitoring _
Group 3} :  Raw water source menitoring for drinking water supply
Group 4 @ Groundwater guality monitoring
Group5 :  Microbiological parameters monitoring

23
22 2
3

3
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| C 5 I S e e <t e : Legend

Scenario C I Strategy 5, year 2025 MY water demang
- : : @ for Surface Warer
Identified multi-objective altenative Resources
- Safe drinking water sources _ : 90— ﬁ:‘&f‘ warer
- Maximum gravity supply to Bogor e Waterconveyance
- Balanced supply to central demand zone e Rerm flos
Serang Tangerang DKl Bekasi = Karawang/Purwakarta

pipe supply

2 6 Bogor] ‘ ' S ' it
< Fod Sz 18 i
: _ 5.4 o . Upgmded West : .
6. R 44 ' /Tamm Canal - -
T R . 1 : : 3 : : : }
. ‘ K ~ L Pt‘nc\ - : -
‘ 31 . Bogeor Bogor
- 14 W& SW S&E .
garjan . 1 "~ AN _ S0 +
. asirkopo Tanjung R EN 61 1 .04 _ :
Ci1awa£1~g % ‘ *
7 A S YA )
- )3alak contour [GentenJ Cl]twun g] l Ermgs' Existing Cllarurn Flow predicition (10 m3/s)
canal : syslem Drought _manage ment (10)
. . On demand irrigation (5)
‘ o ' Raised Cirata (15)
KSCS : Karian-Serpong Conveyance System -
45 l _ : e
' Scenario A / Strategy S, year 2025
Identified multi-objec liﬁ'c_ altemative
- Safe drinking water sources -
- Maximum gravity supply to Bogor
- Balanced supply to central demand zone
Serang Tangerang DKI Bekasi  Karawang/Purwakarta &

Upgraded West
Tarum Canal

: w&sx
N

AN
| Cﬂawan_] ; 04\?‘351 . }*. 0.4
/2 l : :
Salak contour IGemmg] I_C'h““"'gl Springs] {Existing Citarum
can:l systein

KSCS Kanan Scrpong Conveyance System -

* Figure 14 SURFACE WATER RESOURCES DEVELOPMENT STRATEGY PROPOSED BY JWRMS
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Industrial Pollution " Hydrology and Hydranlics
BAPPEDAL DPMA
BKPM DAERAH PENGAIRAN: PBIR, POJ, CIC _Dorestic Pollution
“BPPT KOMIST AMDAL | . | DINAS IRRIGASI __| BPS DAERAH
DINAS PERINDUSTRIAN BADAN METEOLOGI CIiPTAKARYA-PU B
Field Investigations DIRECTORAT GEOLOGI S _ '
Sampling Survey BAKOSURTANAL <
B ; R : } Water Uses
' Water Quality - g[:MDA ;
'DPMA -~ - “‘:1
PAM ‘Data Collection B €] PA_ o
"P AL ; ;,Tl liaiwr)
Dep. KES. Y
: Fisheries _ ‘ :
~Sampling Survey , . _
: \_ PENGAIRAN: PBIR, POJ; CIC
' Processing |
Standards )
PEMDA (DKI - JABAR)
ki 6
Dep. KES. Y
Master Plan
. Recommendations
_ Local Governiment ' : _ : .
JIABAR < —>| BAPPENAS |
DKi Jakana
> IKKP |
I BAPPEDAL Je— L L o
. ——&<_Data Dissemination ———l—[ _ BKSP : J
L Ministry of Industry ]4%—
Water Uses
Ministry of Industry PAM
FENGAIRAN »] Industries
CiPTA KARY A PLN :
PERENCANAAN < Fisheries
" AIR BERSIH
Tata Kota dan Vata Daerah
DPMA '
Source : Inception Repoit, Jabotabek Water Quality Management Plan-H, Oc._lober 1994
Figure 16 AGENCIES CONCERNED WITI WATER DATA
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Jabola‘ock Comprehensn e River Water Managenient Stud)

Alhchment 1 (113)

Result of Leveling Surve y for Bench Mérks by DINAS DPU DKI Jakarta

- |er.
ep.

‘ Elevation {m) . Difference (m) between

BeachMarks | 7478 © 8990 . 91/92 9394 [()-(1} 3)-(1) 4| 3-(2) @H-03)

(1) 2) 3y (4

PP. 00} - 1.813 : - . - - -

PP. 001LA 1863 1855 - - - 0008 -

PP. 002 2071 1854, 1.845 0217 0225 0008 . -

pp. - 008 23370 2200 20911 0135 © 0045 0010 - -

PP. . 011 2383 27238 . 228! -0.145 © -0.155 00i0 -

PE. 012 2442 2339 2329, 0.103 - -0.113 - 0010 - -

pp.. o013 | 2408 . .o 1 - .- -

PP. 013.A: 0 LBS8 1849, - - 0009 ' -

PP, 014 | 3359 2943 2935 0.415 - 0424 - 0009 - -

PP. 0I5 1655 323 1315 0332 0340 - 0008 - .-

pp. 016 | 1513 | i - : -

PP. Ol6A 2.003;' 1.9951 - - - -0.0_07 .

PP. 017 | "2240 (2037 2030 0203 © 021} - 0007 .

PP. 025 . | 1716 138 - 1377]° 0330 0 0340, - 0009 -

PP. 027 2738 2580, 2569, . | -0.15% - -0.169 -0 -

PP. 028 £ 2020 S RO K7/ I : -0.144 - -

PP 030 £2061 1923 1913 0138 -0.148 - | 0010 -

PP. 031 . 12262 2115 2004 -6.148 +*-0.158 - 0010 - -

PP. 033 | 3299 ° 3192 © 3182 0107 -0.i18 - -0.011 -

PP. 036 . | 13733 ; : - . e

PP. 036.A 3338 3327 - - - | oo -

PP 037 . | 3489 . 3245 - - 0.244 S

PP, 038 . | 2390 ‘ - : - - e

PP. 0384 .| - 2431 2419 - - -6.012 -

PP. 039 . | 12188 1792  L781, 0366 0377 - 001 -

PP. 040 | 1847 1388 1378 0459 0469 - -1 HOI0 . -

PP. 042 . | 2577 . 2474) - x -0.403 - :

PP. 045 3816 : | - - - -

PP. OQ45.A. L3377 3384 : - - 0013 -

PP. 045 32 Loo346Y - 0.310 - -

pP. 049 - | ‘3643 : o - - - -

PP. 049A : 3165 3.154 . - - 0011 !

PP. 050 13052 : L . . - -

PP. 050.A 3205 3.193 - - - 0012 . -

PP. 053 3,103 : . - -

PP, 0353.A 3012 3i0n - . 0012

PP. 054 - 2601 2499 2488 0102 -0.113 001 1 .

PP. 055 2384 22910 2380, 0093 . -0.104 © - 0011 - -

PP. 0356 1941 - 1839 1828, 0102 © -0.113 0011

PP. 057 2231 2149 2137 0083 . -0.0%4 X111 ] SU

PP. 058 2176 2085 2014, 0092 © 0103 . 001 - -

PP. 059 2449 2343 2332, 0.106 -+ -0.117 - 0011+ -

PP. 060 2722 2606 2594, 0317 0128 - 0011 1 -

PP. 061 - 2965 2822 2811 0.143 0155 - 0011 -

PP. 064 '5.879 ©5740f - . 0.139 - -
065 5091 ; i C. - - - -
065.4. Sl 4882 4870, R - 0012 ..

PP 065 4577 4410 4399 0165 1 0118 - 0012 .. -

|ep.7 067 3543 3412 -3400 0.131 | 0143 - 0012 -

PP 068" . | 3460 T - ;

PP. 068.A - 3.096: 3043 - . - ] 004!

PP. - 070 : 4367 39700 - - 0.397 -

PP.  070.A T 3953 3939 . . 0014 1 .

PP, 071 2638 C - - - R

PP. OMLA | 3270 - 3754 - - - p o015t .

PP. - 080 L4808 42713 4257, 0534 0551 - 0016 ¢ -

| PP, 08} 4.113 - ! - - - - P




Jabotabek Comprehensive River Water Management Stugy
oo Attachment-} (¥13)

Result of Leveling Survey for Bench Marks by DINAS DPU DKI1 Jakarta

Elevation (m) ) Difference (m) between
BenchMarks | 7478 - 8990 S1/92 9394 [(D-(1) 3)-(1) (-] 3= 4-3)
{1) 2) (3) (4 '
PP. 081.A - S 4916 4.898 . - - 0.018 -
FP. 085 - 4535 _ - - S
PP, 085.A _ 31247 3172 - - - bwoorz .
PP. 086 | (5320 - R S TS
PP. 086A | @ 4799 4788 - BT B X b
PP, 087 | | 15806 . _ : - e el
PP. 087.A CL 4703 489 - e e o020
PP 088 . 4909 4708 4696 0201 0214 ¢ - - | 0012 . -
PP. 089 14874 0 4538 4526 0336 03480 - |[-0012 ¢ -
PP. 090 - L6152 . ' ' - -
PP, 090.A ! 5821 - 5.808 S T S Y: 1 & S
PP. 095 . .| 14309 S - - - R
PP. 095.A | 4723 4704 - . - 0019 ¢ L
PP. 119 ftaspd 0 3.0450 - - L2sY - ‘o
PP. 126 1.678 ' L T - - e
PP 126A ‘ CLMRsS nme .o . - - foony -
PP 121 | 0806 i T . B - -
PP, 127.A _ 1384 1371 B - - 0013 © -
PP. 128 1,251 _ - - AR
PP. 128.A : 1.140 1927 - - N I 101X T
PP. 129 W37 o ‘ - BRI - |- .
PP.. 129.A. 0542 0528 - o o- SR I T 13 K IR
PP. 130 28K 2276 2262 0535 0.549 - -0.014 -
PP.- 131 2.906 _ - - . . -
PP, 131A 2412 2399 - - - 0.013 -
PP, 135 2.054 E . . - - -
PR, 135.A 1,228 1216 - - s 0.013
PP. 137 1.603 - - . . .
PP. 137A 2228 26 . - - 0012 -
PP 142 1848 14501 1441 0397 0.407 - 0009 . .
PP, 143 2876 . . - - .
PP. 143A 2786 2319 - . - -0.008 <
PP. 144 2142 1725 1720 0417 - D422 - 0006 -
PP. 145 3052 2681 2677 8371 0314 R 0004 . -
PP. 146 1.234 _ . . g -
PP. 145.A° 1874 1.872 . - . 0002 - -
PP. 147 1.366 - - - - -
PP. 142.A° 2674 2666 - - N -0.008 -
PP. 2001 | 3986 3380 3363 0606 0622 - am? -
PP.. 202 5.417 - - . e
PP. 202.A 3477 3.460 - - : om? -
PP, 208 4014 3482 3465 0532 -0.549 - 4017 - -
PP, 209 5.741 . . -
PP, 209.A 5833 - 5.RI6 . - - | o047
PP. 210 4925 4308 4291 0617 0634 - 0017 ¢ -
PP, 211 795 7334 1316 0623 -D.640 Sl o7 -
PP. 212 5417 4807 4788 0610 0630 - - | 0020 -
PP, 213 5761 531 5312 0631 0649 |, . 0018 -0
PP, 214 6.309 ' : o < -
PP, 2M4A 6.314 ¢ 6297 S 0017 -
pp, 215 6938 - . , : R e . -l .
PP. 2154 7628 - 7615 ' . . g 0013 - <
PP, 216 6.670 y : . -
PP. 216.A 6840  6.827 _ - . . A0.013 -
PP, 217 6851 . . . . .
PP, 2A17.A S 100 7.087 - - . -0.013 -
PP, 220 8977 _ : - - - .



. Jabotabek Comprehensn ¢ River Wa!er Manig gemient Stud)
Attachment-1 {3/13) .

Result of Leveling Survey for Bench Marks by DINAS DPU DK Jakara

. Elevation (m) Difference {m) bepween .
BenchMarks I 7478 89/90 - 9192 9394 [(2)- (1} (- @-W] @-2) -3
(1) (¥ I C)| “) ‘
PP 220A ' 5622 8609 - - . 0012
PP. 221 - 8529 o . - . - .
PP. 221.A. ~ 10361 10.350 - - : -0.012 .
PP, 223 324 L e e ..
PP.: 223A S3101 3.090 B - - -0.011 -
PP. 224 3.471 L s - Ce - .
PP 224.A 3351 - 3300 |- - 0.0t -
PP 225 | -383 o L x s -
PP, 225A. | . 13667, 3656 T R T I+ Y113 .
PP. 226 T 5374 o S L . . DL
PP. 226A° ‘5219, . 5207, - T I (X113 B
PP 221 7809 7542 - 7530, . | 0288 @279 - 0011 . -
pP. 228 | 10052 9578 9566 0475 -0.486 - 0011 .
PP, 229 12177 . 11.631. 11620 ~ | 0346 0557 - - 0011 :
PP. 230 . | 7745 7450 74400 . | 0295 . 6365 - | 0010 @ -
PP. 231 | B585 . 8390 8380 . | -0.195 . -£.205 - | 0010 .
PP. 232 - 11.895 11735 1171258 0.161 - -0.170 - | 0009 .
PP. 234 . 9124 © 0031 9.022 009 0102 .- | -0.009 -
PP. 236 9327 9212 : 9203 © . | 014 0123 - | 0009 -
PP, 237 - 10783 11631 11.622 0.083 [ -0.09] -l o009 -
PP. -238 -] 14765 : ©lae19| - - 0.146 - -
Ipe. 243 19,345 ' 9250 - - 0096 - s
PP. 245 9.598 ©o9d408 - - - -0.100 - -
PP. 248 ~ | 12922 12838 - 12.828 0083 --5.093 - -0.010 -
' P 249 11858 11.879 11.867 0.021 0010 - 0012, -
§ : Co PP, 230 19.611 . - - - - -
hl PP, 250.A 9369 - 2355 - . - 0014 -
PP, 251 6.108 , - - - - -
PP. 25L.A . ; 6609 6590 - . - -0.019 -
PP. 252 | 6801 6634 6622 . | 0166 -0.179 - 0.013 -
PP. 254 9.723 1 9613 - - -0.110 - -
PP. 255 11.766 ; - - - -
PP, 255.A ©R933. 3924 - - - 0009 -
PP. 256 . | 9846 9711 9701 0036 0145 - 0009 . -
PP, 257 10.196 10029 10021 0187 0075 - 0008 -
PP, 262 6.173 5613 - - 0.558 - -
PP, 263 6216 s660f - - . 055 - -
PP. 265 6.575 6.108] - - -0.467 - .
PP. 268 10.143 9957 0949 0191 0199 - -0.003
PP. 270 11.983 , ' - - - -
PP. 270.A 11813 11804 - - - -0.009 .
PR, 211 - | 9415 9108 9097 0,367 -0.378 . 0011 -
PP, 272 AN 6567 6551 -0.545  0.56! - -0016 .
PP. 273 . - 6205 _ ; - - - - - -
PR.2T3A. | . 7498 0 7483 : - - 0016 ¢ -
o PP, 274 6.228 ' Sl 6asy - - 0376 - b
85 o jPPo 215 | 8694 : SRR A 0| DR 0.577 -
v oo PP. 218 .} 10200 - - ;9985 - - 0224 -
PP. 279 - 9707 g co %400 - - 0307 0- -
PP. 280 . 2.393 : : g9 - -5 0274 -
PP. 284 . . § 9158 ‘ C 890l - - 0268F - .
PP, 286 10.997 ' SR 11X 7. 1| I S | X -
PP. 287 .| 11285 S SO S K1r] IR Ce 0263 0 - .
PP. 288 12.963 ‘ sy - - -0.210 -
PP. 296 12,134 ozon| o - I (N I L
PP. 298 14358 ° o8 - - 005 - -
PP. 299 15,514 15379 - - 0.135 - .



Jabotabek Comprehensive River Water Management Study .
L ' Attachmeni-1 {4/13)

Resuﬁof Leveling Survey for Bench Marks by DINAS DPU DKI Jakanta

Elevation (m) Difference {m) between
‘Bench Marks { 74778 -~ 8990 9192 9394 [ (23-(t) (3)-(1) (4}-(131(2)-(2) {(d-(3)
(1) () (&) {4)

PP, 301 . | 15948 : B R /% | I . 0.184 . -
PP, 304 ] 11237 11001 10.994 0235 0243 - -0.007 -
FP. 305 .| 12360 19321 - e 0039 . -
PP, 308 14329 14694 14683 - . | 0364 " 0358 oot 0006 -
PP. 312 . 13816 13736 1373 0080 0084 - 0.004 -
PP, 315 15943 ; f . - . e
PP. 315.A _ - 16859 16858 - - = 0001 -
PP. " 316 18.635  i8.183 18.162 ] 0472 0473 o] 0000 T
PP.  3I6A 217184 17.183 : T ST TR T 11+ '1)
PP. 318 . - | 14329 S : - - - -
PP. 3i%A | C15004° 15.010 - <. 0.003 -
PP. - 319 75390 5086 5.0%4 02940306 - - 0012 -
PP. 320 12.365 IR A b7 o493 - -
PP. 321 | 147200 _ BRCY: L S A (1Y - .
PP. 323 | 18083 18017 18.010 foen 007 - | 0008 -
PP, 324 | 14077 : L1398y - . 0080 - -
PP. 327 1 18.671 . DCTOIRS99 - - s 072 - -
PP. 328 0 | 20466 20100 - 20,095 0065 0071 - | 0006 -
PP, 329 13.965 ' e - S X0 3 I
PP. 331 - i8.646 - 18.559 18.588 : 0057 0058 -- | -0000: - -
PP. 332 19572 19526 19526 . | 0036 0047 - | 0001 - -
PP. 333 18694 : S - .
PP, 333.A _ 19.654 19652 . - - 2 002 -
PP. 134 18.719 Co - L
PP, 334.A : 18.424 18421 - . | - - = -0004 . .
PP, 335 | 22391 2916 22912 0322 o038 - | 000 - | &
PP. 336 20367 20,702 20696 0065 0071 . - 0005 - )
PP. 337 33.996 _ - Ca - - -
PP. 337A _ T 34048 34048 . - 0.000 -
PP. 139 24417 ‘ - - - . -
PP. 33104 24531 24530 - . . -0.001 -
PP. 340 17.156 - - - e
PP.  340.A 17.949 © 17.948 : - 0001 . -
PP. 346 21345 21218 21.279 0067 0066 - 6.001 - '
PP. 347 20.957 _ : . . - -
PP. 347.A 26935 26935 ' . - oo . -
PP. 143 29312 29256  29.155 0057 0057 - -0.001 -
PP. 349 22611 22,525 - - -0.086 -
PP. 350 22950 238571 - - 0,083 - -
PP. 351 23.175 23057 - - 0018 -
PP. 352 21,350 21182 21182 0069 . 0089 1 - 0.000 . - -
PP. 353 21713 2769t 21.691 0040 © 0039 - 0001 - -
PP. 355 31.941 - - - R
PP. 355.A ' 31.026 31025 . - : 0001 ;-
PP. - 356 27.355. 27.191 <2 0064 -0

357 21375 22118 - e owosT oo
PP. 358 1 31.542: 30502 31.503 10039 003 - §o0000 - g}
PP.- 359 28972 2R884 28884 . 0038 0037 - 0000 - o ‘
PP. 360 28.138 : ' . SR RERRE SR
PP.  360.A . 29.836 29837 - - -l ooot -
PP. 365 32986 3294t 32941 | 0045 0045 < .| 6000 ; -
PP. 366 26.844 28801 28801 - - |- 1957 ! 1957 - - 0000 -
PP.. 367 31492 31470 31470 Cpeb02r om0 - 0000 0 -
PP. 369 23205 23681 23681 {0024 0024, - | 0001+ -
pp. - 372 39.346 39315 - 39.315 4 10031 0031 - 0000 -
PP. 373 | 32460 32441 32.441 | 0019 - w0019 - 0.000 -
| PP 376 34538 34.506  34.506 0032 © D032 . 0001 © -



© Jabatabek Comprehensive R'i;\'er Water Mmégemem Study

Arachment-1 (5/13)

Result of Leveling Survey for Berch Marks by DINAS DPU DX1Jakaria

S - Edevation () : Difference (m) between '
BenchMarks | 7478 8990 9192 9394 [ (-() 3)-() (D-M[}-) (-}
4)) {2 3 [G2) L
PP, 378 .| 43633 43607 43607 0025 -0.025 - 0.000 -
PP. . 380 | 42470 ' - - - . -
PP.  380.A: S 41107 41107 - - . 0.600 -
PP, 382 | 135821 35810 35810 0011 0010 . 0.001- -
PP. . 383 145284 45245 45245 0038 0038 - | 0.000
PP. ' 385 144187 : - . - - -
PP. 385.A | . 39097 39098 - e e - 0000 -
PP. 386 | 45.645 . 45608 45608 003% > 0038 - - | oooo -
PP. . 390 39098 . : e - - :
PP. - 390.A : L 40118 - 4018 . B 0.001 -
PP. 391 | 38931 38928 38928 0003  -0003 " - 0.000 -
PP, 392 48.130 48093 . 48.093; | 0037 0037 - 0000 - - -
PP. 394 | 49.519 49.481 49482 0038 0038 - ] 0000 -
PP, 396 45.380 45373 45373 -0.007- 0006 - 0.001 :
PP. 397 145306 ¢ 45.305 - 45.306° 0001 0001 - | 0000 -
PP 399 © 52,983 . A . -
PP. 399.A T 52954 52958 - S 0000, - -
PP, 40t 51.857 ° 51832 - 51.832 0025 0025 - - 0000: - !
PP. 405 50.967 50970 50971 0003 . 0004 - 000t - . -
| pp. 406 47.890 47901  47.901 001t 0011 . 0000 - -
PP. 407 - 59.428 ° 59.428 - 59.428 0000 0000 - 0.000 .
lre. 409 53.483 e A - SR
PP. 409.A 58.3%0  58.3%0 . - - 0.000
PP. 410 56.652 © 56647  56.648 -0.005 © 0004 0.000
PP. 41l 55.803 - : - - - - -
PP, 41LA : 56.580  56.580 - - - 0000 - -
PP. (413 63.633 ‘ - - - - -
PP. 413A : 63227 63227 . - - 0.000 -
PP. 416 63810 63785 63.786 0024 - 0024 - 0000 -
PP. 420 ° { 58969 38933 58933 0013 ° 0014 -+ - 0.001 -
PP. 422 63.623 - 63603  63.604 0020 0019 - 000t -
PP. 427 66.555 €6.568° 66.568 0013 © 0013 - | 0001
PP, 428 65.594 65610 65.610 0016 0016 - | 0000 -
PP. 429 ) 66769 : - - - - -
PP, 429.A - 64953, 64953 - - 0.000
PP, 430 C67.936  67.933 67.933 0003 0003 . - | 0000
PP. 431 70755 70950 70.751 0005 0004 . - 0.001
PP, 433 €9.926 . 69.936 69.937 0010~ 0010 - 0.001
PP. 434 70.746 - - - - -
PP. 434.A 70980 70.980 - - 0.001 -
PP. 435 69.033 69.035 69.035 0002 0002 - 0.001 -
PP. 436 74281 74215 74276 0006 -0.006 - 0.001 -
PP, 438 . | 71.479 71.475 11476 0.004 0003 . 0001 - -
PP. 439 58.412 58434 58434 0622 = 0022 000t - -
PP. 430, | 69.065 69.081 69082 . 10017 0017 0.001 -
PP, 450 0 | 3749 - 3052 3035 0697 0714 . 0016 -
ep.i sor. . | 14901 N PR U % 71] B LT 0378 - -
PP. 502 | 14.548 14508 - - L0040 -
PP. 503 . |:17.422 C12369 s - 0053 - -
PP. S04 0 | 23858 : R S -
Ipe. S04AT | 0 22669 22663 . - - 0.006 -
{PP. 505 12.765 - : -
PP.  505.A | 12654  17.646 - - - 0.008 -
PP S06 | 16807 - - - - - -
PP. - S06.A 16365 16556 - . - 0.192 - . -
PP. = 507 16.086 : - - - - -
PP.  SO1.A 17365 17.356 - - - -0.009 .




Jabotabek Coniprehensive River Wate

Resull of Leveling Survey for Bench Marks by DINAS DPU DKI Jekarta

r‘Managcmenll Study
Attachment-1 (6/13)

: . Elevation (m) Difference {m) between

BernchMatks | 7478 %90 91892 - 9394 [ ()-{1) 3)-(1) -] B3 -@) @ -

)] {2} 3) &) :
PP. 508 T 12306 12225 12215 0081 000 - 0010 -
PP. S08.A 12.803 - - - - .
PP, 509 1R.164 o . - - . C.
PP. 509.A . 18,341 18.331 . - - 0010 -+
PP.. 510 © 20934 Dot : - e -
PP. St0A | : © 17604 - - . - -
PP 517 | 243318 24035 : -0.103 - - -
PP.. 518 | 27539 27,430 - : .110 - - -
PP 522 | 21617 C 21854 ‘ 2L 0063 - - -
PP.. 523 20,512 : /(X 7 | R 0.085 - -
PP.. 524 20248 ¢ 20,093 - . -0.055 - -
PP, 525 © 26.352 26,324, -t 0028 . - -
JPP.C 526 {0 25519 25.496 - 0023 - - .
PP. 527, 29715 29.708 - L0008 - -

B 22332 © 2234 - . 0.021 - -
PP, 514 28.847 28755 - 10091 - - .
PP. 535 - 31.830 _ o - - - - -

|PP. 5354 : 31812 - - - -
PP 541 33,783 34052 . 0,268 - - s
PP.. 545 31,387 31,350 - 0037 . - -
FP. 546 . 28.163 28,135 - 0027 - - -
PP. - 549 35.478 : - - - - -
PP. S549.A . 35.414 . S - - -
FP. 550 .| 36.468 C - - . - -
PP. 550.A ' - 37.435 - . - - -
FP. 353 35009 34970 - -0.039 - - -
PP, 356 36.263 36.271 - 0008 - - .
PP. 557 37.475 . < - . -
PP. S557.A 19,225 - - - -
PP. 558 39,639 . : - -
PP. 5584 35.504 - L - -
PP. 560 42,850 42.855. - 0004 - - .
PP. 561 43,742 .43 - 0029 - -
PP, 562 47,780 48015 - 0.235 - - .
PP. 563 - 43,670 48.659 - 0.020 - -
PP. 564 32059 32.110 - 001 - - :
PP, 565 -48.155 48.141 - 0015 - - -
PP. 566 13.165 - - - -
PP. 566.A 13.045 13043 - . 0003 -
PP. 568 15.560 - - - - -
PP. S568.A . 16703 16699 - - - 0,004 -
PP, 570 13.165 - - - .
PP. ST0.A 18.652 18648 - . 0004 -
PP. 571 20224 - : G -
PP. 571L.A 20,151 . 20.147 P - 0004 -
PP. 513 15880  15.797 15.795 -0.083 ;| .0.086 5 -0.003 .
PP. 574 20256, 20.156  20.150 -0.100 . 0,108 0005+ -
PP. 575 15.887 : - e
PP, 515.A . . 18850 13.847 LI - 0.003
PP. 576 21256 20210 0275 0979 ¢ 0980 : 0001 " -
PP. S576.A : S . g A TR
PP.. 578 23.516 23453 23.452 0062 : 0064 - -0.001- -
PP. 579 27573 21492 27490 0031 -0.082 . 0001 - -
PP. 386 37.05% - - P
PP, 5864 oo 35858 - . . . .
PP, 590 43.646 ' - . . :
43.141 . - - .

PP, 590A
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Jabotabek Compichensive River Watee M:'indgeme nt Study

Attachment-1 (7/13)

" Result of Leveling Survey for Berich Marks by DINAS DPU DK Jak‘an'a‘

S - Elevation (m) Difference {m) between ]

BeachMarks | 7478 8990 :91/92 - 9394 1 () (1) (-1 -] 3)-(2) =)
; (1) (2) (3) (4) :

PP. 594 49972 . - . - .

PP. 594A 49.992 - - . -

PP. 597 47.606 47.634 - 0028 - -

PP. 601 52132 52775 - 0043 i - -

PP. 604 . |:354.207 o . - : -

PP, 604.A° SRR - 53821 - - . -

PP. © 605 56,746 o . - - - :

PF. | 606.A . . 56.083 - -

PP. 608 - [ 60.485 60.075 - v 0410 - -

PP. 610 156.493 o o - - - -

PP. 610.A S 56704 ¢ . - .

PP. 611 62.725. i 62764 : 0039 - - - .

PP. " 613 - .| 66.492 66.532 - 004 ' . .

PP. 615 60.025 60.158 - 013 - -

PP. 616 58.030 : : - - -

PP. 616A | 50.683 - - . .

PP. 617 69.983. 70.005 . 0022 ° - -

PP. 618 . | 63.234 - - -

PP. 618.A 53.583 - - oo -

PP. 619 69.741 L 69.977 - 0236 . -

PP. 620 71.345 71.37% - 0.026 - .

PP. 622 68.745 - - -

PP. 622A ‘ ‘ 60.726 - -

PP 627 - | 10.168 _ . . -

PP. 627.A _ 10.799  10.795 - . -0.004

PP. 629 - 10616 , - - -

PP. 628.A 9890  9.889 - -] -0

PP. 630 10.556 - - -

PF. 630.A 11,620 11614 - 0.006 -

PP. 631 10.468 : . . . - -

PP. 631.A - 11871 11.861 - . 0.009 -

PP. 634 1074 11066 11064 0.108  -0.110 - 0002 -

PP. 636 10.437 - - - -

PP. 636A | 12400 12,356 - - 0005 -

PP. 637 8830 8595  §.585 0.235 . -0.245 . om0 - -

PP. 639 17.931 17666] - . 0.265 -

PP. 642 . 1227 - . - -

PP.- 642,A ' 11405 11.396 . - 0009 -

PP. 645 17279 17143 17.134 0136 0144 - -0.060 -

PP. 645 13.069 : - - - .

PP. 645.A 12614 1260 - 0012

pp. 647 $.225 - - -

PP, E41.A . -8792 8780 . - £.012

PP. 648 | 11.351. 1L207 11194 0.144  -0,156 0012

PP. 649 14.146 . ' - - -

PP, 649.A © 16850 . 16841 . . £.009

PP. 650 .| 13360 A - - -

PP.  650.A CO16073 16083 - - 8010 :

PP 658 . | (12476 . 12330 - - 0.146 -

PP, 665 144520 14342 143330 0109 019 - - -0.009

pP. 666 . | 20517 e - - Co-

PP. 6656.A . 22816 22805 - . 0010 -

PP, 667 15.895 . . . .

PP, 667.A - 14755 14.745 : - - 0010 .

PP. . 668 | 18099 C _ - . - S

PR, 668.A | . 18.606" '18.597 - - . -0.010 -

PP. 669 22663 - . - s -




Jabotabek Comprehensive River Water Management Study

Result of Leveling Survey for Bench Marks by DINAS DPU DKI Jakarta

Attachmenst-J (8/13)

Elevation {m) . Difference {m) between

BenchMarks { 7478 8990  91/92 9384 [(2)-(1) (-1} G- (@ B-B
i (N (2) (3}, 4 ) .

PP. 669.A 24.547  24.538 - - -0.009
PP. 6N 17.969 : s - - - - .
PP. 67LA - ©19.023) 19.014, - . - -0.008
PP. - 672 23216 - . . - - -
PP. 672A . 22321 - - - . .
PP. 673 21,997 IR . - .
PP. 613A || 24425 - . . -
PP. 677 | 22069 : B - - - - -
PP. 671.A : 21847 ‘ - s . -
PP. 681 26.725 - ;26666 - - 0059 - -
PP.. 682 24515 i - . - - -
PP, 682.A 23239 - - . - -
PP. 683 24618 D : - . - .
PP 683.A ' 21.705 - . - .
PP. 684 24.525 - - - . - .
PP. 684.A - 16.645 - - - - -
PP. 685 25.126 25.123 - -0.003 - .
PP. 686 30.205 : - - - - -
PP. 686.A - 30.466 _ - - - - :
PP. 638 30.226 299940 - 0.232 - -
PP. 6590 29.556 . - - -
PP. 690.A 30.602 - - . - -
PP, 692 32956 32957 - 0.001 . -
PP. 695 38.066 : - - - - -
PP 695.A 38.743 - - -
PP, 698 39.497 _ - - . .
PP. 698A |- 38.623 - - - -
PP. 699 42.720 : - . - - -
PP 692.A 42313 . - - - -
PP. 700 31.448 31479 - 0.03) - -
PP. 70 3528 3306 3.295 0221 - 0233 - 0012 -
PP. 702 3191 ' - - - - -
PP.  702A 3.203  3.191 - : - 0.012
PP. - 703 2359 - - - .
PP. 703A - 2211 2266 - - ' 0.012 -
PP. 704 3906 - - - -
PP. 704.A 4215 4263, - - - 0011 -
PP. 708 4509 438 4378 0123 0135 - 001 -
PP. 707 4083 A4 M 0309 © 0321 - 0012 -
PP. 708 2603 1845 1834 0757 0769 - 0012 -
PP. 709 4.459 ' - . - S .
PP. 709.A 5182 s471 - - - 00t -
PP. 710 4318 - S
PP, TIOA 4608 - 4597 - . . D011
PP. 712 3512 3138 3427 0374 . 0.385 ; 0012 0 ¢ -
PP. T3 1922 L1717 L165 0745 ' 0.756 0012 ' v -
PP, 716 5096 4806 4795 -0.389 . 0401 001 | -
PP. 717 4206 3712, 3300 04947 0506 - -0.012 -
PP. 718 6056 6029 6018 0.067 0078 - -0.011 -
PP. 72t 4526 4725 4213 0.301 . 0313 © 0011, -
PP 722 431 4017 4006 0.356 © 0.368 0012 -
PP. 723 5282 5195 5183 0.087  -0.09% -0.011 -
PP. 724 6.054 : o - . - e .
PP.. 724.A - 6940 - 6928 < - -0.011 .
PP.- 725 6070 - 5984 59712 0086 . 0097 - -0.011 .
PP. 726 6.847 : . - - .
PP 726.A ' 6678 6.667. - - - 0011 :




.Jabotabck(foln;irehcnsi\-é River Water Management Study
: S . Attachment-1 (9/13) -

Result of Leveling Survey for Bench Marks by DINAS DPU :[)KI Jakanta

Elevation (m) . Dilference (m) between

BenchMarks | 74/78  8%90 © 9192 9394 {()-(1) . () -() @ - (DB (-2} (-3
b (2) (2 ) -

PP. 727 5503 5662 5651 | 0140 -0.152 - 0011 -
PP. 728 | 6199 6000 5938 0199 -0.210 - 0041 -
FP. 729 5999 0 5716 505 0283 -0.294 - 0011 -
PP. 730 . . ] 5914 _ ; - .- - BT
PP. 730.A° : 5037 . 5026 e 0011
PP. 731 . R18. 6992 698t 1 { 0126 01437 . - | 001} .
PP. 738 ¢ 7411 7021 - 2010 0,390 . -0.401 “ 0011
pP, 740 . ?<439 , . o : i i .o Y. - o -
PP,  7T40.A S 7103. 7092 R o o -
PP. 741 | @ 7.347 : ‘ - - - .
PP. 741LA° : 6.549. - 6538 B R T B e T
PP, 142 6506 . 1 ¢ 5824} - - 0682 -
PP 742.A . 5500 5889 . - - 00t
PP. 743 5660, 4987 4976 0674 - 0685 - | 0011 -
PP. 743 “4.172 : - — e
PP. 744A | 4339 4328 - - . Lpoonn -
PP. 745 4746 ‘ : T -
PP. . 745A | S50 5738 . - 0011
PP, 746 - 7.647 : S I ] I - 0,436 -
PP M7 16,171 - s205] - - -0.966 -
PP, 749 5726 - . . - -
PP. TA9.A : 5611 5600 - . - 0.010 .
PP. 750 3582 - 2585 2574 0997 -1.008 - 0011 .
PP.. 753 2904 - 2328 2316 0576 0.588 . 0012
PP. 754 2732 : . . - .
PP. 754.A © 5038 5026 . . -0.012

755 - 5,444 : .- 5068 - . 0,078 -
PP. 758 2619 - - . -
PP. 758.A : 25310 2518 - e -0.012
PP, 159 1991 : - . : -
PP, 750.A 2069 2056 e e 0012 - -
PP 764 4815 4044 4032 3924f 0771 0784 0891 | 0012 - -0.108
PP. 765 5235 4204 4283 0941 0953 - 0011 -
PP. 766 3679 - . : -
PP, 765.A 3788 A776 - . . 0012 0
PP. 767 C5078 4380 4317 D68 -0.701 : 0012 .
PP, 768 F4026 3402 1389 0624 05636 - 0,012 -
PP. 769 (5868 3214 5.262 0594 DE0S - 0.012 -
PP. 712 2.076 - - - -
PP, 7724 |- 4619 4609 - - 0.010
PP. 775 3702 . . - -
PP. - TIS.A. C 4584 4571 - . - 0012 -
PP, 716 - 47 . - - - .
PP. - TI6A 3579 3566 . - - -0.013
PP. 177 adr - o . . - -
PP. 777.A CT2898 2885 } - - - 0013
PP. 1 778 2.452 o - - - -
PP 798A - | © O L38S 1369 ) S - 0016 .
PP. 780 . Lise. - 753 - - . 0036 - -
PP, 784 2.848 B .‘ . - - -
PP, - 784.A S 2243 2230 - - - 0.014 .
PP, 787 2845 2016 - 2061 . | 0869 0384 | 0016 .
PP. 793 3.361 _ e e - -
PP. T93.A : 3.486- 3470 - e - o
PP. 796 | 5375 5025 50N 0350 0363 - | 0014 .
PP. 800 T3351 2956 2942 | 03950409 0 - ] 0014 -
Pp. 802 2,614 L ! L. S - .




' ‘Jabotabek Coripichensive River Water Management Study
: ’ Attachment-1 {10/13)

Result of Leveling Survey for Bench Marks by BINAS DPU DKI Jakana

- Elevation {m) Difference {(m) between '
BerichMarks | 74/78 - 89/90 . 91/92 9394 | (D-(1) (N-{1) (D-M]3-(@) (41-(3)

) SUR ¢ N ) BN )

PP. 802.A 4410 4397 <. - §-o0n -
PP 803 2.566 Co - - - -
PP. 803.A 2444 2430 I R 0.014 . _ :
PP. 804 2188 o _ 1 - L : -
PP SO4A : a5t 36 | - . o Lbaoes . | )
PP 305 2983 2555 2540 0.427 - 0442 - | -oms - | - _
PP. 806 | -S5309 0 SR R - - -
PP, 306A | © 4884 4872 L T - 002 . -
- |FP.. 809 4,185 ¢ I e - -
S|P 8024 ) . i 3832 3818 - - - 0.014 -
PP, 812 . | 6944 6783 6974 0161 | 0171 - 0002 -
| PP 819 7.267. S B - - SR -
|PP. 819A | - 7382 7367 . S - | oms
PP, 821 © 7.668 T _ S -
PP. 821.A ;1966 1.957 SRR -0.009
PP. 825 5077 . e e L
PP. - 825.A 7.266 7255 S 0911 -
PP. 831 8.064. 7963  7.954 0101 0109 - 0009 -
PP. 832 10226 ' S - - - -
PP. 832.A © 10833 10825 e - - | o008 - -
PP. 835 8.669 : - e .
PP. $35.A - 6560 6.550 < S Y1) R
PP, 839 . 8077 - - - - - -
PP. 839A | 8382  B.368 - - - . | 0014 -
PP. 840 '} 6999 - - - _
PP. 8$40.A 1417 7403 ERE Tt Y (7 &
PP. 842 12410 12336 12328 0074 . 0082 - -0.008 -
PP. 843 9.233. ' - - - .
PP.  843.A 7489 7481 - . - | 0008 - .
PP. 844 6.501 - - - -
PP. 844.A 8664 8656 - - - | 0009 -
PP, 845 6.558 o - - C- -
PP. 845.A 7497 7.488 - -0.009 -
PP, 846 9.446 : - . - -
PP.  846.A 8911 8900 - - -0.010
PP. 847 10616 - - . .
PP, 847.A 10:233 10228 - . . 0011
PP. 848 13.348 . s - .
PP. 848.A 11331 11320 - - 0011 -
PP. 849 13.196 S - -
PP, 849.A 12683 12672 - - - pon - -
PP. 350 14319 14104 14093 0215 0227 - loon: -
PP. 852 9.357 - - . .
PP, $52.A 11704 11.69] - - - {0013 -
PP, 853 11.977. 11780 - 11.767 0.197 | 0210 - f 0013, -
PP. 855 13.927 13.903  13.89 0024 ' 0031 - - Fo007 - |
PP. 863 | 17433 17156 1152 0023 : 0018 = - - | -0004 - ; €3
PP. 872 16.186 . _ I O T c ‘
PP. §M2.A 16936 1693 - - < | 0008
PP. 873 15896 | - : S -
PP. 373.A 17119 12116 S -0.003 -
IPP. 874 | 16301 S R T
PP, 374.A 15763 15.762 - - 0001 . -
PP. 875 13755 13753 13353 0 | -0001 1 0001 - | 0.000 -
PP. 876 9,730 - B IR . R
PP. 876.A° 10688 10686 - i fo- 0002 1 -

PP. 878 11,521 11493 11.487 | -8028 0034 -] -0.006 -



Jabotabek Comprehensive River Wat

Result of Leveling Survey for Bench Marks by DINAS DPU DKI Jakarta

er Management Study
© -Attachment-1 (11/13)

Difference {m) between

. Elevation {m) ; .

BenchMarks | 7478 . 8990 9192 9394 | (2)-(1) 3)-() - G- B-Q

: ) {2) 3 “ .
PP. 879 18.720 - . - :
PP. “879.A 19.515  19.508 - - - 0007 -
PP. 883 16.300 = - . - S
PP. B83A . 16067 16.061° - - 0006
PP. 884 . 15102 o : . . - .
PP, BB4.A C 157320 15726 1 - - - -0.006 -
PP 885 @ {23075 - - - - BRI
PP. 885.A | . 22625 22618 . - .o 0007
PP 886 | 20897 - - o . - - T
PP. 886.A | @ 23440 23432 . .- - ~-0.008 |
PP 887 18216 (18209 . 12200 0007 0015 - 0.009
PP. 888 | 8334 L : _ - .
PP. 888.A | 7344 131 - e . 0011 -
FP. 903 2784 - 2346 2334 0,438 -0.451 - 0012
PP. 905 3085 2566 2552 0.520 0533 : 0013
PP. 909 | 3518 ' ; - - : -
PP.  909.A : 3302 3234 - . - QM8
PP.. 91 34410 2795 2781 0645 1 0660 . 0015
PP. 912 5849 i s - s .
PP.. 9i2.A- . 5347 - 5331 - - : 6016 -
PP. 013 3.402 2961 2944 -0.441 © -0.458 . 0017
PP.- 914 3507 3026 3008 -0.481 ~ -0.459 - 0018
PP. 915 4275 3902 1888 0373 -0.387 - 0014
PP. 916 5297 4831 4813 0.467 .~ -0.484 - B017
PR 918 . 3.882 : L - -
PF. 9184 | 3888 3872 - . - 0015
PP. 819 8798 8378 8363 0420 0.436 - “0.016 .
PP. 920 4054 3H9 3703 0335 -0.352 . 0.016
PP.. o1 4350, : - - - - F
PP.  921.A 3942 3925 - - - 0017
PP. 922 3.820 3426 3409 0.402 0419 - 0017
PP, 925 . 3979 3550 354 0.429  -0.445 - 0016
pr. 927 | 35100 4156 44 0.586  0.571 - 0015
PP. 928 - | 3320 3045 3030 0275 029 - 0015
PP. - 930" 2158 6837 6324 0321 -0.334 - 0.013
PP, 932 4.498 S . - ; -
PP, 9324 10751 10738 - . - 0.014
PP, 933 4409 4052 4039 0.358 0370 . 0.012
PP. 935 7186 7.487 7475 0.299 0311 0612 .
PP. 937 9.238 _ - . -
PP, 9TA- 8411 8399 - - - 0011
PP, 944 5723 - - S
PP.  944.A 15502 5491 . - - 0011
PP. 1946 . i | 10490 - 10273 10.263 0217 0227 - -0.010 |
PP, 948 . 9,446 : - . - T
PP, 948.A 10178 10171 - - - 0.008 -
PP, 950 .|  5.687 : . - - S
PP.  950.A 51237 5115 - - - 0.008
PP 951 ]| 12839 _ . - - Ce
PP. 95LA | S 12678 12675 - - 0.003 }
PP. 1952 ¢ L 9.664 . : o . . A
PP. 952A | - CUN3100 11297 : - - - o013
. 954 8.860 8.684] - N 0.176 -
PP. 956 12.030 _ B . - . -
PP. 956.A s 12053 1204 . - - 0012
PP. 959 L1013 ' ! . - - R
PP, 959.A : 11.545 11534 - - - 0011
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" Result of Leveling Sun’ey for Bench Marks by DINAS DPU DX Jakana

~ Elevation {m} Difference (m) between
Bench Marks | 7478 89/90° 9192 - 9394 1(2)-(1) (3)-() (D-([3)-(@) 9-(B)
(1) {2) [ R C)] :
PP, 951 17.198 - - - -
PP. 961A. © 11804 11794 - - . 0010 -
PP, 964 8.167 . 8064 - - 003 | -
PP. 955 5139 L - - -
PP. 96S.A | - 4867 4859 N Y T I <
PP. 969 3700 - | I - e E :
PP 959.A° | CU3500 0 3884 - s - s o -
|pp. 970 | 3408 2938 | 2923 | 0470 ¢ 0485 -1 o015 -
PP. 971 41 : ' SR ST R TR B IR
|PP. 971.A° C. 3976 3960 - - - | o018 - -
|rp. 9727 e R I
PP. 972.A _ 2885 2869 SR - | o016 -
PP. 973’ 3936 3436 - 3420 ¢ 0490 © 0506 - 0016 - -
PP. 974 4448 1 . .
PP, 974.A L5035 5019 . - -] o016 -
PP. 978 2.582 L - - e . .
PP. 978.A 385 3169 ST - .| oote .
PP. 983 4.374 SR K. 1) IR -0.568 - e
PP.B. 135 . . 8200 © &.190 - = 0010 . -
PBIRMIC.0I ' 10840  10.827 S ] 0012
PBIRCKLO3 | 5121 5105 S 0016 -
PRIRSRB.O3 | 12527 12390 12386 0037 0141 - - | 0004 -
PBIRBUA.OS | 9707 - 11.120 11111 1413 - 1404 - 0009 ¢ -
PBJRRRA.03 18.845 18.843 - - | 0004 -
PBIR. 420 16315 17.522  17.515 1 1207 - 1200 - | o007 - _
PB. JR 5370 5358 R - | 0012 ¢ - &
NWP. 005 - 3989 3990 - < 0001 - - i
NWP. 007 4229 39718 3978 0.251 0251 - | gooo -
NWP. 013 2747 - 2081 2069 0666 | 0678 - | o0n -
NWP. 017 | 1406 1392 e . oo 0015 -
NWP. 021 5204 4544 4525 0660 0679 - | 0018 -
NWP. 023 5765 - 5205 5189 -0.560 0576, - {0016 .
NWP. 056.A 13.094 33094 - - 0000 -
NWP, 060 41161 41141 41041 0020 -0020 - 0000 -
NWP. 066 55747 55753 5$5.953 0.006  0.006 . 0.000 _
NWP. 487 9530 9342 9335 -0.188  -0.195 . 0007 - -
NWP. 488 10.263 9993 9984 02710 0 0279 - | 0000 - -
TIG. 257 2766 2752 - - R I 1) P B
TIG. X 2194 2.194 . - - | 0000 .
GEB. 016 2673 2661 - . - | 0012 -
GEB. 039 3.353 3339 - - 0014 -
DKI. 1074 20.558 20,557 - - - 0001 -
TBM. DK1 19.286  19.277 . - 2 0009 .
TBM.B 5025 17.324 17319 - T e 0005 . -
TBM. 001 10,802 10.792 . -« | o009 -
TBM. 197 6518  6.505 - . . 0013 -
TBM. 318 21677 21676 - . - | 0002 . - €2
TBM. 339 21985 21,964 e 0021 -
TBM. 348 . 26208 26.187 N I T S 1 X7 SR
TBM. 352 - © 21758 21138 : - e, s 00200 -
TBM. 355 32207 . 32187 : - b R I T R
TBM. 365 30232 3012 [ e B X170 -
TBM. 401 49608 49585 . . S R I X7 B
TBM. 411 55279 55259 P - o020 -
TBM, 422 : . 54261 54241 o . T .| o620 .
TBM. 428 C 61679 61659 < . .| o020 -
TBM. 429 : 61.232 . 61.212 : . . . -0.020 -
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_ Resull of Leveling Survey for Bench Marks by DINAS DPU DKI Jakerta

: - ~ Elevation (m) . Difference {m) between
‘BerchMarks | 74478 8950 9192 9394 [ (-1 G-} B G- H-(
1 () ) {3) {4) ' -

TBM. 576 - 22367 22365 - - | 000

TBM. 832 CILISE 11143 - - | o008
TBM. 855 - 13.124 13118 T LY

1BM. 942 - - 4485 A4any' | - - - - loon -
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