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4.4  Design of Bridge, Culvert and Access Road
4.4.1 Design criteria

‘Due to the expansion of the existing drainage channels, 76 existing bridges were
planned to be reconstructed. Design of these bridges was made in accordance with
Indonesian Codes and Standards related to'b_r_idge design and planning issued by BINA
MARGA. For the design criteria which have not been covered by these Codes and
Standard, Japanese Standard or AASHTO for highway bridges were applied.

(1)~ Design specifications for b‘.ridger

(@ Tundamental design policy.

~ Except as modified hereiﬁ, the selected structure element will be designed in according

with the above mentioned standards.

(b)  Superstructure : :
The service load method {allowable stress design) will be used for design of the girder
bridge and ultimate capacity will be 'p'roperly checked using the strength design method
{(load factor design) ‘ '

(c) Substructure _
The strength design method (load factor design) will be used for the design of
Subsmlcnirc elements.

(&) Ancillary structures '
Most suitable structural type for the ancillary works of the bridge will be studied aud
selected among the typical structure drawings depicted in the Indonesian and Japan

- Standards.

{¢) Pedestrian bridge _
This is designed a_écording to Indonesian Bridge Design Code, referring to Japan

- Pedestrian Bridge Standard.
(2)  Loading condition for the bridges to be designed

{a) Live load
The existing bridges have been provided on the national roads and other small roads.



The loading condition for the bridges to be designed was specified as follows:

(i) The bridge on the national road is designed by applying 100 % of hve load
according to the Load Specification Standard.

- {ii) * Other bridges except for the national road is designed by applying 80 % instead of
' 70 % for T-load assuming entering of heavy cars into rural road.

(b) Comblmnon of load _ _

The members of the roadway bndge structure are  designed to withstand  all
combinations of possible working loads and forces such as live load impact, wind load,
thermal force, earthquake force, longitudinal force induced by friction at movable
bearings, centrifugal forces and collision force. In accordance with the ‘loading
possibitities and characteristics of each stress combination under consideration, the
allowable stresses of the structure are increased.

(3) Special provisions .

(a) Veitical cleavance

Alowance for the vertical cléarance is totally as follows,

H=h1 +h2
where;

hi:  Allowance for freeboard, which is varied by the river width:

For the river widthW > 15m - h1205m
Sm<W<lSm - 1 hl1=0.4m
W<sm: h12>03-02m

Remarks :Minimum vertical clearance required by normal stream flow is 0.3 m
according to the Bridge Design Code, 1.4.4, ' '
h2:  Alowance for land subsidence of 14 years after.

The total subsidence up to the targel )ear 2010 namely, 14 yca:s from now. on was
estimated.

by L;ftmg method of bridge girders

To cope with the farge land subsidence which may occur in future stage the lifting

measures shall be introduced at design stage for re-positioning the bridge girder on the

i)
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heightened abutments and piers, being followed simultancously by the rehabilitation of
the access road with additional embankment and new pavement. '

(4y  Type of superstructure

" Based on the study on the relationship timong bridge span, girder heighl and kind of
' supefslmctures, two types of the superstructures, pre-teasion girder and in situ slab type

bridges are applied. Width of bridge was determined under the following concepls:

(i) Width of the bridges is checked in accordance with Road Geomelric Design
Standard and decided after comparison with the bridge inventory dala.

_ {ii) Width of the bridges coincides with width of the existing road for which there is’

heavy traffic volume. The _width' of the bridges for which there are less tratfic
volume does not ‘always coincides with width of the existing road from the
economical \éicv.f'poim, but, in any cases, width of new bridges should be larger
than that of the éxi_sting bridge. ' '

(5 T ype of foundation

Foundation of the bridge structures consists of clay layer, silt san'd/clay :and'clay}'sand
with N value of abont 16 at depth of 9 . Considering the géologicat conditions of the
bridge structures, namely, expecting both resistance of pite of tip and skin, pile type was
setected as foundation.

(6)  Type of pier

Pile trestle type was selected considering relatively small vertical reaction from small

~sparined superstructure, horizontal reaction due to load, height of pier and economical

view points, according to Indonesian standard drawings.

(7)  Type of abutment

Pile trestle abutment was selected due to the same reason as the pier z’md considering
foundation condition of the abutment and height of the abuiment provided on the

existing ground.

(8) Elevation of bridge



Elevation of the girder bottom of the proposed bridges shall be set above the verticat
- clearance restricted by the freeboard and allowance of land subsidence. The elevation of
deck surface shall be calculated as:

Bridge surface elevation = H.W.L+ Frecboard +land subsidence +Girder height
+Pavement depth +Cross- fall.

“Total land subsidence up to target year, 2010 was assumed as follows:

Name of drainage .~ Annual Jand Duration of Total Tand
_channel subsidence(mmvyear} year(year) subs:dence(mm)
-Kamal{main) 60 14 840
-Kamal{branch) 60 14 840
-Tanjungan 60 14 840

-Gede/Bor 80 4 1,120

These criteria were applied for the bridge with lehglh more than 6m.- For in-situ slab
bridge of which span length is less than 6m, allowance a_'gainst land subsidence is not.

2

applied bécause side protection for access road to be constructed in front of the densely
populated area disturbs visual amenity, besides; it is easily. possible to heighten the
substructure by jack method even if the ground elevation is seltlcd down dué to land.
submdulce

(9) Criteria for culvert

() Definition _

In order to avoid confusion of térm usage for culvert, it is defined that the term,
“Culvert” is a crossing structure constructed in subsurface for water stream or that of
constructed close to surface with the opening size of less than 2 mx2nm. '

(b)  Applicable codes and standards ‘

There is only one Indonesian Code, i.e. Standacd memgs of Culw,rt tmnslated in
English for “Standard Duiker”, in which the principal dimensions of box type culvért
with the opening of fess than 2 mx 2 m are tabulated. In connection with the Standard,
Japan Bridge Desngn Manual issued by Japan }hghway Autliority set out the design
.procedurc on the various 1ype of culvert not only for the box culvert but also pipe




culvert, arch, portal and so on, consequently it is recommendable to use the Japan
Standard properly in addition to the Indonesian Standard above stated.

) Design load
As to the live load, the same load as prwlous]y described for bridge criteria will be used

-and soil pressure and bearing strength under the culvert will be computed based on the

soil data.

(d) “Special prov;smns

- For the measure of subsidence, followmgs Sh’il] be conmdercd

‘(i)  Siphon system shall not be used 10 obtain smooth stream of water without concem |

about accumulation of debris mats.
(ii) Open type culvert with cover at lhe top of the cu]vert shall be applied to cope with
land subsidence.

442 Design of bridge

) Kind of bridges, their number and dimension

_Location of the bridges and their dimension were determined based on the following

concepts: .

- Location of the bridges is the same sites as those of the existing bridges so that the
road alignment of new bridge shall be basically on the center of the existing
bridges unless otherwise specified..

- The bridge width and configuration are planned in accordance with Indonesian
Code with keeping at least those of exisling bridges

- Maximum length of the pre-tension girders is limited to less than 17.5 m and its
height is limited as low as possd)le taking into account the severe construction

o conditions to be execuled in narrow space at residential aréa and the transportation
‘restraints on the national road, '

Based on the above concepts, number of the bridges for respective drainage channels

was estimated as follows and their locations are illustrated in Fig 4.4.1.



Drainage Channel Girder Bridge Slab Bridge  Total

-Kamal(imain) 9 - 9
-Kamal(branch) 17 2 19
-Tanjungan 5 - 5
-PIK Junction - - 4 4
~-Gede/Bor 10 - 10
-§,Cengkareng 13 - 13
-Meruya B Coo- 16 : 16

Total : 54 22 76

Among lhcsé, 54 are normal sized bridgeé with pre-tension girders, while, 22 bridges
© aré in-sit slab type. In this design work, structure with the span length of more than 2m
is defined as the bridge. In order to standardize the bridges and culverts, these 76
proposed bridges were classified by bridge width and girder length and followmg
siandqrdized type of bridge were selected:

— Typeof Bridge _bunhui&ﬂnd_dl_zg_d_'[m
- Girder type bridge 31
- _-In-situ stab type bridge L G

Total : _ 37

In this design work, 37 type bridges were designed and designed structural 's'cc‘tions
were applied to the remaininig 39 proposed bridges. Relationship among name of the
bridges, the biidges with different size and total number of bridges for each drainage
channel is as follows: |




Name of Drainage Channel and No of Bridge '
Kamal{Mai Kama){Bran Tanjungan PIK Gede/Bor §,Cengkareng  Meruya  Bridge with Total No of

n) ch) " Junction _ dilferent  Bridge
(1) Girder Type Bridge '
BKM 1 BKE1  BTMI CBGM12  BCM2 s
" BKM3  BKE269 BTM3 BGM3  BCM3 s 7
BKM4 BKE3457 BTM4S  BGM 489 BCM4 s ]
BKMS  BKES  BTMS6 BGM 56,7 ~ BCM S 5 7
- BKMS, 7 : ' CBCM 7 2 3
BKMS8 - BKE10 BGM 10  BCMG6 4 4
BKE 11,18 _ BCM 89 2 4
: o : " BCM10. 1 1
BKM 10,11 - BKE 3 ' L BCMILIZ, 3 5
" BKE 14,15 - BCM 13 2 3
... BREYIT ..o BeMd 2 3.
19) 9417) 4(5) 5(10) 11(13) . 36 54
© {2) In-situ Slab Type Bridge ' .
- BKEI1920 S OBNKL4 - . BMMISg, 2 7
‘ ' BMM9-12 i 3
BMMISI6
R O ST AVOUUPUUUUSEIE 1oL L. A
1(2) 14) 4(16) 6 22
E | CT9) . 10(19) 45) 1) 5(10) 11(13) H16) 42 76

Note: Figures in brackets show total number of the proposed bridges.

‘Relationship between above bri'd'ge number and Ijridge dimension is as follows: .

No of Bridge Bridee Dimension(m} ~ ~ No of Bridge Bridge Dimension(m)
Length Width- Unit span _ Unit span
: ' lengih : Length Width leneth
BKM | 4479 4.6 14.9 BKE S 16.86 2.5 8.4
BKM3. 4014 9.6 1335 BKE 10 14.66 6.6 73
BKM 4 39.96 2.5 131 BKE 11,18 1466 4.6 7.3
BKM § 56.72 9.6 14,15 BKE i3 1466 8.2 7.3
BKM6,7 3654 25 1215 BKEI415 1466 3 7.3
BKM 8 3879 46 129  BKEI1617 1466 25 7.3
BKM 10,11 3579 96 (1.9 BTM I 40.59 6.6 13.5
BKE 1 16.86 3 8.4 BTM3 = 2336 10.6 1Y
BKE269 1686 46 84 - BIM4S 1926 12.2 9.6

BKE3457 168 - 66 8.4 BTM 6 18.46 25 9.2



No of Bridge

Bridge Dimension{m) No of Bridge Bridge Dinension{m)
Length Width Unit span Unit span
teneth Length Width lensth
BGM 1,2 15.83 926 15.8 BCM 4 14.63 2.5 14.6
BGM 3 15.83 2.5 158 BCM S 15.83 6.6 15.8
BGM 4,89 15.83 6.6 15.8 “BCM 6 14.13 6.6 14.1
BCM 5,6, 15.83 46 15.8 BCM 89 12.63 2.5 126
BGM 10 15.83 3.5 158 BCMI1,12 1353 12.2 135
BCM 2 15.83 9.6 15.8 BCM 13 11.33 8.2 11.3
BCM3 15.83 L 46 15.8 BCM 14 - 1053 9.6 105
BCM 7 15.83 2.5: - 158  BKE19,20 233 4.6 2.3
F BCMIO 14.93 6.6 149 . BNMi 283 82 28
BNM23.4 2.83 46 2.8
BMM1,28 183 16 1.8
BMM2-6 1.83 9 1.8
BMMO-11 1.58 7.6 1.55
BMMi2 1.58 106 1.55 -
BMMI3,14 253 1.6 2.5
BMMISI6 153 16 1.5

The bridge category will be divided into several groups since there are many bridges of

which unit span length is slightly dlfferem though the bridge width is the same size. The

bridges with slightly different length were classified into several groups to set out

stondardized type of bridge. Following table shoWa. bridge category divided by '

classifying the bridges with slightly different unil. span 1ength as one bndgc group in

respect of width and number of the bridges to be designed.




S.Cengkareng Meruya

Kamalimain}  Kamal(brane Tanjungan - PIK Junction Gede/Bor Totalof  |Noof Bridge
3] Bridge 1o be designed
Number
AN Girder_ - bypedridge L cdeccccc e e
{road class;  1-3}
BCM
. : 1L12(13.5%2) 163 1
W= 106m ' (road class:  1-2)
BTM
31.90). 1) [
W=12.2m (road class: 11-3) ' '
BTM : _
4.5{9.6)2} 2 !
“W=38.2m . {road class: S )
BKE BOM
LB - 131130 42) !
W= 4.6m {road class:  IV.1) ) ) i
*BKM 1(14.9(1)) BKE BGM i BCM
- T 26908443 561158131 3058% 1D
BKM BKE
RU290 FLIRIZIN) 6(11) 6
We=9.6m © (road elass:” NI-2) :
BKM BGM - BCM
13350 F2ISSH2  HIS8IH
BKM BCM
OO, 14{10.5)13 _
BKMS(1415)1 _ o) 5
W= 2.5m (road class:  P.B) :
BKM 8KE ’ BGM BCM
6,7(12.15)(2),B 8(8.4%1) KRR PO EX 4}
KMAILIKD . RTIMGE.2)(0) '
BKM9(EI1.5)2) BKE . _ BCM
. . 16,17(7.3%2) 8.9(12.6)2,B
IS - CHUISEHIN (2 7
W=6.6m (road class:  HI-3) . )
BKE BTM BGM BCM
CRASTHSAN 135N 4390115843 S(1S.8HN
BKE : BCM
10{7. 31 “6{13.5)(2).BC
X130 110014 961N 912 8
W= 3.5m (road class:  1V-8)
BGK 1N 1
W= Im (road class:  1V-8}
BXE .
BKE
S 1485{1.3K2) _ 1B 3
Tolal for(y L : :
SOt SR S@N o MS oo sae o nay_ o Lesh oM
StabTypeBridge o _C .. [ PEEIURUIDISVRURNDNN FOUNUPRRIPE EUSIPIPTa
: BKE BMMI-
19,20(2) 8. BMM9-
RN C1LBMMI3
' a4,
BNMI-4((4) BMMIS, 16
e e e e e e e 30 [ 6 ..
Jotalforid) ___ e MM eaa- W16 ) 622 & __.
Totalthi2) 1444, 48) 14) 5¢10) HAY 416) - | 4276 3




(2) Superstruciure

The girder type bridge with an uniform rectangular section was designcd. The relation
between the stress by service load and allowable siress at girder center was calculated to
determine the dimension of the girder section. Typical section of the girder type bridge
“1s shown in Fig 4.4.2. : '

 The computation results of each girdér section are summarized in the stress shects by
‘ showing the relation between the stress by service foads and the allowable stress at
- girder ce’nter: and further safety ratio of ultimate moment by combined load to
“destiuctive strength are also computed. These calculation certificates that each girder
- has been &esigne'd sa'f_cly with spécific safety factor. The reaction shown at same sheets
: can be used for the design of substiucture. Table 4.4.1 shows the stress summary of all
bridges. | '

Girder has an uniform rectangle section height through the girder length which is
composed of 700 mm in width and 400 mm in height for the shortest span of 7. aud
700 mm x 700 mm for the 17.5 m in length respectively. The slenderness ratio of the
girder varics from 1/ 17.5 for 7 m in length and 1725 for 17.5 m respectively, which are
‘far less than that of I girder type, i.c. approx. 1/16, that contributes to shoriening of the
access roncl., while the height of pedestrian bridge varies froin 350 mm to S00 mm with
700 inmm in .widlh, of which the slendemess ratio is from '11_20 to 1/31.6. being far flatter
than those of road bridges. Table 4.4.2 depicts the typical section of each girder.

'(3) Substructure
The following matters shall be considered for the design of substructure:

(i} Pile trestle type which consists of piles and hammer head has been selected due o
the cconomical and structural reasons as stated in the interim repoit as follows :

- Reactions from supérstmciurc are comparatively smatl due to short span. -
- Since the he_ight.of the piics ex’poséd on the channel bed is only about 3 m to
3S5mat mésl; the transverse ﬂexibili.ly is not significant for this case.
- In addition to the above item, the bridge location is situated in the région of
-~ small seismic coefficient, that \v.as checked in accordance with Indonesian
Earthquake- proof Design Standard.
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(ii) The structural detail of hammer head has becn designed subject 0 the local
“standard, where vertical piles are used instead of battered piles 10 ease the driving
work of piles with small tolerance, while PC Pile is chosen to increase more
transverse strength rather than RC Pile in consideration of earthquake -preof
design.

(iii) Since there are so many bridges to be located along the channels in wide stretch
and the Dutch Com Sounding shall be used for reading the final position of pile
tip to be seltted, the smaller allowable capacity, of piles i.e. 44.1 tons at 16 blows
of N value has been selected to take safer side among 3 cases of trial computation
proposed in the interim report and further 20 blows of N vatue which is generally
considered reliable bearing layer of clay is used for pointing oul the position of

. pile tips. Althongh the safer side has been taken as a pilé capacity, the pile number
is niainly decided by the balanced arrangement of piles instead of 'minimum

| number compulcd by the pile capacity to secure the stress safely of the hwmmer
head and to support the hammer head in stability. -

() Typical seclioh of hammer head

The typlcal section of hammier head is composed of 2 m x 0.65 m ( width x height Yof
ruct‘mguhr for the pier and 1.8 m x 0.65 m for the abutment. These rectangular are
supported in balance - with dou_ble squads, which are used for the bridges with
comparatively long span more than 11 m and large reaction such as class 1 road and pi.er
with n_n'ulti-spahs.' For shorter bridge span less than 11 m and pedestrian bridges are
computed of 1.2 m x 0.65 m section supported with single squad to save constritction
cost. ' '

For the countermeasures of subsidence in future, the superstructure can be lifted with

the operntiOn' of flat jack (30 to 42 m/m depth) by the installation of it between the
substructure and superstructure. Fig. 4.4.3 illustrates the typical section of abutment and
pier. : '

{b) Pile strength _

Conccming the pile strength for computing the nu mber of piles required to support the
reaction from the superstructure and the self weight of hammer head, the allowable
bearing c1p'\uly is described in the interim report for three cases possnbly occumd
based on the soil exploration as follows: '



Tipofpile N-valueatpile Typeoftip Depthim)  Allowable

tip(blow} bearing
ST clay 24 blows Friction 1S 33
C, clay 15 “Friction 9 41
CS 32 Endbearing 8 85

Among above three cases, 41 tons has been selected due to the following reasons ;

- Since many bridges are planned to be located in wide stretch, it is practical to
choose the safer side of pile strength among the results of 6 core borings.
- The pile number shall be decided by the stress check of hammer head from the
view points of strength and stability of pile trestle, namely the number has been
 decided for the strength balance of the trestle rather than designed by the pile
'strcngth. | |

In addmon to the above consideration for the pllt. capacity, the geological confi gunnon
of stratum along the channels had been mvesugated by way of the Dutch Cone T est, and
it was specified that the tip of pile to be setiled shall examined and decided (o lie on the
stratum of safer side, i.e. 20 blows of N value WhtCh is generally considered stiff clay
suitable for bearing layer of pile.

(c} Arrangenient of pile

The number of pile to support superstructure and hammer head was obtained by

dividing the total load acting on the piles by the allowable pile capacity. The number to
be practically used are studied from respects of the stab:hly of pile trestle and the
strength of hammer head as stated prwxousl y and fmally decided with the consideration
of suitable arangement of piles connected safely to the lower portion of the haminer

head. The usage of single or double squads of piles is decided based on the following _

criteria;

- The bridge with the span of more thau 11 mis supportcd with doublc scquads
according to the Indonesian Sandard. '

- The bridges on National H1ghway (Road Class - 1 ) administered bv Bma Marga
are of double sqmds to resisl repeated loads by heavy traffic.

- Piers of multi-spans of road bridge are to be supported by double squads to avoid

* the eccentric load at the top of pile.

- The other substructures exclusive of the above conditions i.e. those of simple span

with under 11 m and pedestrian bridges are put on single squad of piles to make

©



the construction cost lower.

To determine the pile arrangement in consideration of service and seismic loads, stress
of hammer head was checked. Hammer head comprising one of trestle structure
transmitting the reaction from superstruciure to pile head has been designed under the
following preconditions according to Indonesian Standard :

- (i) Beam theory was applied for the analysis of the structure since a beanm is

supported longitudinally with mullet- piles.
(i) Reaction of dead load from superstructure is acting uniformly and 10|1giludi|1ally
on the hammer head. '

: (iii)' Impact loads are included for both live loads, i.e. BM 100 (10 tons concentrated

.load) and BM 70 (8 tons instead of 7 ).
(iv) Horizontal force by earthguake is loaded on the top of hammer head.

For the stress check of the hammer head, typical loading cases and deployment of piles
which induce maxinumn moment has been selected in vespect of both squad cases,

single and double among all pile trestles.

Pile amrangement has been decided after the following examinations:

(a) - Stress check of pile in respect of not only service loads but also seismic ones,

which affect the pile strength and number. . -
(b) Strength of hammer head which affects the distance of pile support.

The fi.nal deployment of pile is illustrated in Table 4.4.3.

(d) Pite length ' E
The geological data are fully used to presume the bearing layer penetrated with pile tips.

In the geotogical survey result, the geological cross section connecting the bore data of

6 points and geological profiles of the Dutch Cone Sounding along the channels are

- depicted, 'which can be effectively used to point out the tip location of pile with the

insert method of putting bridge location between sounding positions of the profiles. The

~ {ayers wilh more than 20 blows of N value have been read on the profiles as a bearing

stratum, in which the following depth are roughly assessed for each channel:



Drainage channel D{N:20)m)

- Kamal(main) 10.0-16
- Kamal(branch) 7.0-19
- Tanjungan 9.0-17
- PIK Junction 3.8-11
.8, Cengkareng 509

- Gede/Bor 9.0:10

{e) Ezinhquake— proof design of substructurel
(i) Design standard

The  seismic design of substiucture bas been carried out properly according to

Indonesian Standards, “Procedure of Designing Earthquake Proof for Highway Bridges,
SN103-2833-1992. |

(ii) Equivalent horizontal seismic coefficient (Kh)
“Kh can be obtained from the following equation:

"Kh=Kr.f ,p.b

where: .

' Kr =0.15 (combined response coefficient, natural period of bridge(Tg) is
considered less than 0.4 second per cycle in Zone 4 in the '1b0ve
standard, which is the safer side of evaluation. )y . |

= L.O(structural factor, for the bridge of BM 100 located on national road)
~f = 0.8 (same as above, for that of BM 70 located on local road) - '
p =1.3 (material factor, for PC siruciure) -
Consequently,

Kh =0.15.1.0.1.0.1.3 =G.195 forBM 100
Kh =0.15.1.0.08,1.3 =0.156 forBM70

Horizonta! force can be computed by the multiplication of “Kh” to the reaction of dead
1oad as follows: ' ' o o
H=KhxRd
where: _
H:  Equivalent hbrizqntat force. {t}
~ Rd  Reaction by dead load (¢)

&
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(i)  Equation to compute the section force of pile

Since there are usually differences much or less between presumption of calculation and
real structures, following two methods with different preconditions were ‘applied to
check the safety of pile stability, for which the bigger section force has been selected:

Method-1: Equations to obtain section force of pile are simplified with the consideration
‘of portal shape of pile trestle and  also the convenience of manual
computation as follows: '

i) Fundamental structural system has been set up based on the condition that a

coluinn driven in soil is supported with the elasticity of soil. _ .
ii) * Horizontal seismic force acting on the top of pile is transmitted to the pile top at
| :ground‘surfaée with two forces i.c. moment and shearing force, in which the
moment is supposed to add to lhe"maximum moment brought about by. the
shearing force at under ground This equation is established for the analysis of
- section force of p1er
iii)- For abutment, a hmge connection at pile top is presumed as a boundary condition
for analyses modet that is considered as safer side computauon.

Method-2: The preconditions of the equation are based on the following model:

i) Structural system lS a smgle column supportcd downward with the ehsuuiy of
soil,

ii} For ihe aua!ybls of smgle squad piles 1rrcspectwc of foundation type i.e. pler ar
abutment, the boundary condition is set up that the horizontal force is acting at
column top in free rotation.

iif) For that of double squad piles, single colamn is prcsuméd to be fixed at the top for

-monent .
In the above two methods, the section force of moment and shearing force are
considered for computation but not normal force because noment force is cons:dered to

be predo;mnant on the ulhmale slrenglh of pile,

(iv)  Calculation of section force

The sectional force was computed by method-1 based on the condition that 3 blows of

N value of upper layers is taken as typical soil condilion due to affecting the section
force more than lower layers. For Method-2, the coefficient of two tayers, i.e., upper
and lower layers has been used to calculate the section force in detail.



(v)  Stresscheck of pile

Stress check has been carried out based on the operation of two methods. Bigger
moment out of two outputs was selected to compare with the allowable resistant
moment of pile defined as ultimate strength,

4.4.3  Design of culvert

()~ Small bridge and culvert .

Definition of border line between’ bndgc and culvert is set at the span length of 2 m,
however, this definition is not necessarily known intemationally. But, the classifi ication
by span length is generally accepted in Indonesia because it is stipulated in two standard,
i.c. that of in-situ bridge with 2 to 6 m long span and culvert for spanning 2 m.

- ‘According to the above definition, in-situ bridges are estimated at 22, i.e. 2 in the Kamal

(branch}, 4 in the PIK Junction and 16 in Meruya. Besides, two types of box culvert are

~ planned under ground for the Meruya area. These are 2.2 ni x 1.6 m size and 283 m long,
and 3 m x 2.2 m size and 504 m long

(2) - Typical section : _ o . : &5

Typical sections of. In-situ slab bridge are illustrated in Fig 4.4.4, according to
Indonesian standard. The detail design is being carried out.

4.4.4  Design of access road

The elevation of new bridges are positioned over the vertical clearance restricted
by the height of freeboard and the allowance of land subsidence, therefore the elevation
gap between bridge surface and existing ground line shall be smoothly cannected with

each other by the access road with transition curve. For the design of transition curve.
and auc:l!ary belongmgs related to the access road, the following pomls are taken into
consideration : '

- Gradient angle, transition curve and length of the access road are designed
basically according to Indonesian road alignment standard, _
- For the pedestrian bridge the straight line of 10% or stairs for an altermative will
- be used. - i:
. ) . . ) b g
- Since it is very difficult to oblain specific alignment with formal transition cuive



- Number

according to the standard because of technical reasons and from the inconvenience
- of daily life for residents, special consideration should be made, i.e.: straight curve
is inevitably taken at the place of few traffic volume for !he access road although
it is oul of the standard. '
- Storm sewage are provided on both sides of the access road.
- Ifthere is narrow space belween houses and road side at residential area the guard-
 rails are installed within the n.t'unmg walls to prevent the residents against car
accidents.

) Gradlent and transition curve

Maximum gradient transition curve: and their leagth are supuhted in the standard for
Geometric Design of Urban Road. Table 4.4.4 shows the specific figures for i maxlmum
gradient, transition curve radius and minimum length of curvature in respect of each

- design. speed and in addition applied road classes to the specific design speed are

recommended in remarks column. -
(2)  Bridge clevation

The elevation of déck surface has been calculated as the following equation:

:Bridgc Elevation = H.W.L + Free Board + Land Subsidence + Girder Height +

Pavement Depth + Cross-fall
{3) Classiﬁéaiion of mound up height

In line with the elevation gap between br ldge surface and ground line, the classification

- of mound up helght for the access road is as follows:

- Mound up height{m) Total
0<h<0, 5 0 S5<h<].0 1.0<h<t.5 1.5<h<2.0 2 O<h<2 52.5<h<3.0
and h=0 and h=0.5 and h=1.0 aind h=1.5 and h=2.0 and h=2.5

of bridge 18 4 10 21 .19 4 76

“This table shows that the number of the bridge between 1m to 2.5m is 50, amounting to

66% of the total number. Twenty threc bridges with less than 0.5m are in-situ slab
bridges with small span less than 6m, which are planned without allowance for land
subsidence due to easy works of heightening of deck slab of bridges with relatively light



weight.
{4)  Classification of side protection

The side protection works of the access road will be classified into following types,

namely, sod facing-6, retaining wall-42, stairs for pedestrian-11 and no nced of

embankment -10. It shows that the retaining wall type occupies 88 % of all of the access
roads because the bridge is remarkably approached to the residential areas. Table 4.4.5
1ablets the regional classification of above statement.

{5) Access road length : _
The tof;d length of access road can be computed mechanically according to the standard
as follows ;

Road length{one side}{m)

* Drainage channel ~ Carriageway Pedestrian
- Kamal{main) 30.5-60.5 15_.7-21.3
- Kamal{branch) 3] 2-5001 18.7-21.6

- Tanjungan 49.2-68.8(83.5%)
-S, Cengkareng ~ 27.6-57(84%)  13.826
- Gedetbor - 439-79 190

'+ ; National road (Class 1*)

Above table indicates that the approach length is 50 to 70 m for local road, about 85 m
for National Highway and about, 25 m for pedesirian bridges. The breakdown of the
lcne,lh is shown in’ ] able 4.4.6.

{6)  Typical section of access road

The typical section of access road is planned in two dif ferent types, whether the bridges

are situated at field area or residential area. The embankment in field can be provided

with gentle slope for side protecuon while in resident area, rufnnmg wall of concrete or

concrete blocks shall be built to minimize the total width of access road and furthermore

the installation of guard-rail and storm (Iramage shall be prov1ded on the rgtaimng walls.
Fig 4. 4.5 shows typical section of access road '

e
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5 COST ESTIMATE

5.1 - Basic Condition of Cost Estimate
" The financial cost was estimated under the following conditions:
(1) " Financial cost

The financial cost comprises main construction cost, compensation cost for houscholds

“and land acquisition, engineering service and administrative costs, physical and price

contingencies and interest during construction. The main construction cost ‘was

estimated on a unit price basis.

(2} Project execution method-

All the construction works of the project will be executed on a contract basis, The
construction eq.uipment, materials and labor to be required for the works will be
s'upplied by the contractors to be selected through an intermational tendering for each
package. ' ' '

(3). Price level

The cost estimate is made at the price level as of June 1997 because basic costs of labor,
material and equipment had been collected at this period.

{4) Currency in cost estimate

.The cost estimate is made in tenms of US Dollars for both the foreign currency portion
.~ and the local cuirency pomon

. {5) Foreign exchange rates -

| The exchange rate in the cost estimate is USSI 0 =¥115.00 = Rp. 2,350, on the bases of

the TS (=Telegram Transfer Selling) rates of the Bank of Tokyo-Mitsubishi in Japan as
of monthly mean rates in June 1997,



(6)  Classification of foreign and local cuyrencies

The financial cost is divided into toreign curtency portion and local currency portion.
The following conditions for the classification of foreign currency portion and local
currency portion are applied in the cost estimate:

- L&galsmengmm

- = All labor costs; _
--"Net local portion of construction material costs;
- Anmual management and part of mainlenance costs  of construction

equipment; -

- Cost of local portion of engineering services.

- All costs of administration expense for the government staff,
- Land acquisition and compensation costs;
- Value Added Tax;
- Local portion of contingencies, and
- Local portion of interest during construction.

I:ojglgn_c;mmmmu.
Part of maintenance and full amount of deprecnatlon costs of equnpmcnt
- Net and indirect portions of construction material costs, _ :
Cost of foreign engineering services. _ . " L o % '
Foreign portion of contingencies, and '
Foreign portion of interest during construction.

The proportions of foreign and local currency components of ‘the major construction
‘materials and other unit price components are assumed as follows:

Description - Foreign . Local

_ _portion (%) poition (%)
1 Labor 0 100
2 Construction equipment 80 20
3 Construction mathIS Ny _
(1}, Cement o S 70 30
{2) - Re-bar - 70 30
(3) Fuel, oil and lubricant 80 20
{4) Aggregate and stone material S 70 - 30
{(5) Cobble, gravel and sand - 9 60
(6) Lumber, playwood & wooden materials 40 . 60
(1) RC pro_ducts _ _ ' BT | B 20
(8) Asphalt bituminous . _ 60 - 40
(9) Steel sheet piles .90 10
{10} Structural stee! 90 10
(11) PVC walerstop : 80 20



by

(7)  Unit prices

Unit prices of local materials were estimated based on the prices of local markets or

~ local suppliers. The labor rates are based on the prevailing rates.

(8) -~ Unit work cost

The unit work cost was estimated based on the unit prices of materials, Jabors and
equipment. It consists of direct cost, indirect cést including contractor’ profit, office

- expense, contractor risk insucance, unfoieseen contingency, miscellaneous expenses and

income tax for local portion.
9y  Compensation of households and acquiéition of land

Compensation cost for households and acquisition of lands was estimated based on

~experienced cost data in city of Jakarta.

(10)  Engincering service and administrative costs

‘The engineering service cost for assistance of tendéring and construction supervision of
the projéct works by consultant was estimated on an actual cost basis. The
administration cost necessary for operation expenses of the project management office
was estimated at 5 % of the main construction cosl.

(1) Contingency

The contingency comprises physical and price contingencics. The physical contingency
was estimated at 10 % of the sum of .main construction cost, land and house
compensalion, and engineering service and administrative costs, The price contingency
to copé with annual price escalation was estimated at 2 % for both the forcign and tocal

© currency portioins.

- (12) - Tax

The income tax was estimated at 10 % of the construction cost and engineering services,

(13) Interéest during constuction



The annual interest amount during construction period was calcutated by applying fixed

rate of 3 % against accumulated financed amount in each year.

5.‘2. Financial Cost and Annual Disbursement Schedule

*The financial cost cstimated based on the above conditions is US$ 88.973
million compnisingi foreign currency portion of US$ 28.016 million and local curtency
portion of US$ 60.957 million including tax. Table 5.1 shows the summary of the

financial cost,

An annual disbur.sem'ent schedule of the project works was estimated as shown
in Table 5.2 based on the proposed construction schedule. The budget to be disbursed

annually is ssmimarized as follows:

~ Year - Amount
(1,000 USS$)
1997 1,030 |
1998 760 : ' - &£
1999 3,403 : - %
2000 9,138 ' ’
2001 14,783
2002 16,066
S 2003 11,836
2004 15,130
2005 - 10,994
. 2006 7,450
Total 90,590



6 ECONOMIC EVALUATION

6.1 General

The economic viability of the project was examined incorporating the estimated -
project cost and flood damage. The economic cos! was estimated deducting the transfer
ayment from the financial cost. The project benefit was estimated assuming. that the
annual average flood damage correspondmg to less than 10-year probable flood for the

Cengkareng west area and 5-year probable flood for the Meruya area is regarded as the

flood control benefit. The economlc evaluauon was made by means of internal rate of
return (EIRR). ' Lo :

6.2  Economic Cost

'lhe economic cost of the urban dramagc pro;ect was estimated under the

: followmg conditions and assumpuons

(N Costs are estimated on the pricc level of June 1997,

(2) The exchange rate is US! = Rp 2,350 = Yen 115 was apphed
(3) *-Costs for the following items are excluded:
- -+ Incometax: . 10 % of material, equipinent and {abor cost

- ‘Corporate tax: - :30 % of contraclor profit -
- " Price escalation: 2 % of direct cost
(4) ‘Shadow price is applied to the common labor cost. It is estimated at 60% of
common labor cost.

Based on the above conditions and assumptions, the economic cost was
estimated at US$ 51.42 million for the Cengkareng west and Meruya area as shown in
Table 6.1 : '

It is presuméd that a pumping facilities may be nebded in the following yeafs at
downstream of the Tanjungan, Kamal, Saluran Cengkareng and Gede/Bor drainage

~ channels if land subsidence at a rate of 6em/year occurs and tidal level is unchanged:

- Tanjungan drainage channel | 2016
- Kamal drainage channel 2018



- S.Ccngkareng drainage channel 2018
- Gede/Bor drainage channel 2024

The economic cost necessary for pumping facilities including regulation ponds
and pump facility was approximately estimated at US$ 26.7 million in total.

6.3 . Project Benefit

Project beneﬁt expccted from the urban drainage pl‘OjCCt was estimated under the
following procedu res

(N Estimation of inundation area

(2)  Category of damage

3 Estimation of unit value of assels

{4)  Estimation of damage by inundation depth |
(5)  Estimation of probable flood damage

(6) Estimation of project benefit

6.3.1 Estimation of inundation area

Based on the available data, the inundation area was estimated at about 255ha for -

the Cengkareng west area and 15 ha for the Meruya area. The inundation takes place in
lowland and the area along'thc river or channel. Approximately 7% of residentiat area
and 4 % of industrial area with the inundation depth ranging from 20cm to 100cm are
considered as a flood prone area. '

6.3.2 Category of damage

The flood damages. are divided jito two 'types:' dircet damage and indirect -

damage. The direct damage is defined as damage to the general assets such as assets for
residence, shops, offices, féct’ories_, public services, houschold goods, facilities in the
buildings, and agricultural properties. (paddy) in the ﬂood prone area. Indirect damage
~includes the damage to economic activities, such as income loss due to its activities
stagnation, Other possible damages, such as a forgone development in the flood prone
area and cost of emergency measures made by local govermment are also eslimated.




6.3.2 Estimation of unit vatue of assets

In order to estimate the flood damage, the value of assets in the flood prone area
was calculated. The value of general assets such as houses, shops, factories, and public

offices have been estimated by the survey conducted for the study on comprehensive
"~ river management plan in JABOTABEK. The basic data for assets was utilized for this
-study. In order to find the approprlate value of the assets for the pro;ect area additional
~ data was collected from Kecamatan offices zmd other related agencies.

The gcneral assets are categorized into threc types of land use: residential area,
industrial area, swamp (paddy} Shops, offices, pubhc bulldmgs are included in the

' residential area.

(1) Assets in the residential area

The value of assets for residential area was calculated in the following manner.

- Estimate the unit value (USS$/ha) of assets for houses shops, offices, and
-public bu:ldmgs and .

- - Find the average value in the residential area by taking the ratios of the number
of houseés, shops, offices, and public buildings.

The estimated value for each parameter in the residential area is shown in Table

6.2. Based on the value estimated for each parameter, total unit value in the residential’

area was calculatéd assuming following ratios of the number of houses, shops, offices,
and public buildings in the resic_léntim area:

The ratio in the msidcmigl_argg

House . 95.2 %
Shop o 24%
Office ' 1.8 %

iblic buildit 0.6 %

Total S 100%

The value in a residential area was estimated from the value of assets and the
assumed ratio. The estimated unit value in the residential area was calculated to be
680,183 USS/ha as shown in Table 6.3.



(2) Assets in the industrial area

‘The assets in the industry area was calculated from the value of the buildings and the
property (stocks of products, raw material and machine and equipment). The estimated
value of assets in the industry area is 4,546,060 US$/ha as shown in Table 6.4,

(3)  The damage to the paddy -

‘Since the average _durati'on of ﬂoéd is less than a day, and the paddy area in the project
-area is relatively small, the damage to the paddy is considered to be small. Then, the
damage to the paddy was deleted from estimation.

(4) - Damages to infrastructure

‘The damages to infrastructure such as roads, railway were estimated to be 20% of
damage to general assets based on the survey at the Kecamatan office.

(5)  Indirect damage

The damage to the net income loss for goods and toss of services to the nation dug to the

interTuption of economic actives in the project area was regarded as indirect damage.
Indirect damage is assumed to be 6% of damage to general assets.

(6) Other dama ges

The othér possible damages were estimated for the items listed below. The item that is
the largest in other damages is the forgone development in the project area in which the
value of land will go up as much as five times the current value after the avea is free
from flood. The other damages were estimated to be 20% of the sum of direct damage,
damage to infrastructure, and indirect damage ' . o

- Forgone development in the flood prone area. -

- Cost of emergency measures made by local government
- Fears, misgiving and inconvenience people experience

- © - Insanitary and danger of infectious diseases. '

- Injury to human lives | '

6-4
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6.3.4 Estimation of damage by inundation depth

The flood damage rate prepared by the Ministry of Construction, Japan was
utilized for estimating the unit flood damage. The unit flood damage for one hectare for
a residential area and an industrial area was calculated from the unit value of assets and
the flood damage rate. The result is shown in Table 6.5. '

The direct:'damage for different inundation depth inthe project area was

“estimated by multiplying the unit flood damage for one hectare and the inundation area
for a different level of inundation depth. Since an accurate inundation map is not
~ available, field investigations and interviews were conducted to estimate the relationship

between inundation area and inundation depth. The estimated direct damage for a
different inundation depth is summarized in Table 6.6. '

6.3.5 - Estimation probable flood damage

Probable flood damage, which includes direct damage, indirect damage, damage
to infrastructure, and other damages was calculated under various magnitude of flood

" events. Conditions for the relationship between the inundation area and the flood

probability of 2 years, 5 years, and 10 years were assumed as follows:

- Two-year probable flood will inundate 7% of résidential area and 4 % of
industrial area with an inundation depth up to 20cm.

- Five-year probable flood will inundate the area approximately 10 % more area
than the rain with the retirn period of 2 years and will cause inundation depth up
o 50cm.

- Ten-year probable flood will inundate the area approximately 30 % more area

“than the inundation area with the rain with 2year period and will cause the

inundation depth up to 100cm.

Based on the above aséumption's, the ‘probable flood damégc was calculated as
shown in Table 6.7. o S

6.3.6 Estimation of project benefit

The difference of annual average flood damage without the project and with the



project is regarded as economic benefit of the project. Annual average flood damage
was estimated by applying average occurrence probability to the corresponding probable
flood damage.

Based on the probable flood damage, the annual average flood damage was
catculated.  After the drainage project works are cdmpleted, the project area will be
- free from 10-ycar probable flood for the Cengkareng west area and 5 year probable
" flood for Memye@ aréa. Thus, it was assumed that the annual average flood damage
corresponding to less than 10-year probable flood for the Cengkareng west area and 5-
year probable flood for the Meruya area would be regarded as the flood control benefil.

_ The estimated economic benefit for Cengkareng west area is US$ 7.6 million, and |

- US$ 0.2 million for Meruya area as shown in Table 6.8,
6.4 Economic Evaluation
Economic viability of the project was examined on the following assumptions:

(1)  Base year: 1997
2y - Pro;cct life time: S0 years after completion of the project works -

{3) - Annual opcrauon and maintenance cost (O'M cost).0.5% of the main -

- construction cost. The O/M cost is assumed to incur from the following year of
completion of the project works through the entire project time. .

D ‘Benefit: 100 % of the benefit is attained from the following year of completion

of the whole project works. The benefit durmg the construction period is

assumed to occur in accordance with the ratio of the project cost disbursed by

preceding year.

(S). The cost necessary for provision of pumpmg facmly may occur in the year as
stated in Section 6. 2 '

Based on the cost and benefit flow as shown in Table 6.9, the economic intemal
rate of return (EIRR) was estimated at 17.9 %. .

To check the sensitivily of the project due to variation of project conditions,

- EIRR was calculated on the following assumptions.
Case 1 :° Construction costs increase by 15%
Case?2: Lconom:c benefits decrease by l'i
Case3: Casel plus Case 2

o



The result of sensitivity analysis is as follows:

(unit: %)

Case EIRR
1 : 14.8

2 14.2
-3 1.7






7 OPERATION AND MAINTENANCE PLAN

1.1 Present Conditions of Operation and Maintenance (O/M) works
7.1.1 Organization for O/M works, staffing and their functions

Operation and maintenance works for the drainage facilities in the city of Jakarta
have been carried out by DPU DK, Jakarta. Present org:{nization map for operation and
maintenance works of DPU DKI, Jakarta s given in Fig 7.1.Under the chief of DPU -
DKI, maintenance division has been cslabllshed This maintenance division has four -
sections, namely, technical and planning for water related: project, ‘technical - and
planning for road and bridge, controlling and superwsmn for water related project and

controlling and supervision for road and bridge. These four sections treat with large
scale drainage channels such as primary drainage channel or first class road and bridges.
The maintenance works have bee carried out by both a force account and a contract
system depending on the amount of the maintenance works. Tn case that the cost of the
maintenance works is less than Rp. 15 million, the ma_intenaﬁce works have been carried
out by the force account system by hiring labor force and equipment from sub-district
division as stated in the following. The maintenance works with cost more than Rp 15
niillion are performed by local contract system. | -

Numbser of staff for sum of these four sections is 118, namely, about 30 for each
section. Function of the respective four sections is as follows:

(1)  Technical and planning for water related project
' . Monitoring and inspection for the farge scale drainage and sewerage projects
- ' Surveyand investigation for damaged facilities
" Design works of maintenance works for drainage and sewcragc project

(2)  Technical and planmng for road and bridge
. Momlonng and inspection for the large scale road and bridge pro;ects
© - Survey and investigation for damaged facilities
- Design works of 'maimehancc works for road and bridge project -

(3)  Controlling and supervision for water related project
- Execution of maintenance works with less maintenance cost



- Tendering works for selection of local contractor for maintenance works
with the cost more than Rp. 15 million

- Supervision works of the maintenance works for the contracted water related
project

- Supervision of the maintenance works done by the sub-restrict divisions

4 _Cdnlrolling and supervision for road and bridge project
' - Execution of maintenance works with less maintenance cost
- Tendering works for selection of local contractor for maintenance works
| ~ with the cost more than Rp. 15 million |
- Supervision works of the maintenance works for the contracted road and
bridge project _
- Supervision of the maintenance works done by the sub-resirict divisions

‘A smaller scale’ drainage channel such as secondary and tertiary drainage
channels has been treated with sub-division which is controlled by mayor's office. This
sub-restrict division which has the same organization as the maintenance division
controlled by govermnor has been established in five districts in the city of Jakarta,
namely, notth, south, central, west and east sub-districts. The maintenance works in this
sub-restrict division have been also carried ot by both the force account and local
contract systems, depending on the amount of the maintenance works, _

7.1.2  Annual budget for O/M works

An average annual budget for the operation and maintenance works disbursed _
for all the city of Jakarta by maintenance division controlled by the governor in the pasl
was Rp 24.5 billion, comprising Rp. 3 billion financed by national budget, Rp. 7.5
billion financed by regional budget, and Rp14 billion financed by routine budget. The
maintenance di\iisiorn always requests the budget.of a larger amount of maintenance
works to the governor, but due to financial limitation of the city of Jakatta, an approved
budget is smaller than that requestéd.- Under this condition, maintenance works are
* obliged to be performed by giving priority for the proposed mainte'nance works.

The sub-restrict division office controlled by the mayor’s office has lhelr own
budget for maintenance works for the smaller scale projects.




7.2 Proposed Operation and Maintenance Plan

7.2.1 Proposed organization and systein for O/M works

The proposed project for the Cengkareng west and Meruya areas compriécs the
following facilities:

_ Drainage Channel _ Related structures
Name Length{m)  Width(m) - Bridges  Gate facilities
(1) Cengkareng west area _ '

-Kamal 712 2-35 28 23
- Tanjungan 2.5 15:25 5 -7
- PIK Junction 08 22 - 4 ' 1
- Gede/Bor 1.2 10-11 10 5

- Saluran Cengkareng 42 6-10. . 13 15
(2) Merya area ‘ 2.3 S 12-8 16 0

' Total - 182 _ 76 51

Number of gate facilitics increases remarkably compared with present drainage
2 - condition in the project arca. In addition, culvert with a long distance to be provided
"‘i’" under ground in the Meruya area is also planned. In order to cary out ‘complete
operation and maintenance works; effective organization and system should be
estab_lishcd. To meet this requirement, following revision of the present organization

will be necessary: ; '

(i) Operation of the metal works in the Cengkareng west area is only for a gézte
facility at the outlet portion of the Saluran Cengkareng drainage channel at
present. Under this situation, priority is given only to maintenance works. Since
feature’ of the drainage systemy will be drastically 'changéc_i, combinatien of
systematic operalion and maintenance works is duly needed.

(ii)  Tn order to carry out harmonized operation and maintenance works, a operation
- group for metal works is established in the controlling and supervisidn section.

- Fig. 7.2 shows the propdScd organization for operation and maintenance works.
This organization was established under the following principles:

_ (i) In order to keep National Program of Clean Water Management (Prokasih),
’l monitoring and observation of the completed drainage channels networks are
unavoidable. ' '



(i) Ttis anticipated that an artificial inundation may take place unless systematic and

“synchronized gate operation is carried out in the Kamal and Saluran Cengkareng

drainage channel where 27 slide and flap gates are instalted. Thus, systematic

operation of the gate facilities is duly required and transfer of operation

technology to residents will be needed since some of gates should be operated by
residents themselves. '

(i)  In order to do timely maintenance of the drainage facilities, minimum repairing

equipment such as wheel loader, dump truck, etc. should be kept by maintenance

Wworks group.

In the proposed org'mlzauon lechmcal and planning unit wnll be divided into

monitoring and obsewatlon group and design group. Under the controlling and

supervision unit, operation groups for metal works and maintenance groups are
established. Required number of key. staff in operation and maintenance units in one
district is 38. '

7.22 Technical and planning for drainage facilities
(1) . Monitoring and observation

1) - Water quality

Most of waler in the drainage channcls siagnates in the dry season due to very gcntlc
channel bed slope and insufficient flow capacity. Besides, Due to throwing garbage into
the drainage channel by resident, this phenomenon is accelerated

The national clean water campaign (Prokasih) was laun(_:hed in 1989 to maintain water
quality and to secure river and channel énvironment for sanitation and human welfare.
The Prokasih is the first comprehensive relief pollution control on channel water by
reduction of poliution load rcsullmg from effluent dlscharge of both domestic and
industrial waste water. '

In line with the above, it is récOmmended to establish water qualily monito’ring system

to maintain a sanitation environment. In this water quality monitoring system, water
samplmg in the following sites is proposed in every month:

D_rain_agc_:;hamj : . Sampling site
-~ Kamal . o 2

g



- Tanjungan 1
- PIK Junction H
- Gede/Bor 1
- 8. Cengkareng - 2
= Memya U SIS

Total ' 8

It is proposed to carry out these sampling and following laboratory tests once a month.
per year by entrusting to local contractor. In Iaboratory test, value of Ammonia Nltrogeu
{NH;-N), Hydrogen Sulphide(H,S), _Numes(NO;-N), and Dissolved Oxygen(DO) will
be detected. Result of the laboratory test should be evaluated by comparing the standard
specified by environmental commiltee.

2) Survey and investigation of damaged portions
Fo obtain the basis for planning and design works of the mamtenance works, necessary

| survey and investigation for the damaged drainage facilities will be made by this

monitoring and observation group. -
(2) Design of maintenance works

Design of the maintenance works for the drainage facilities including planning, design,
cost estimate and maintenance method should be made considering the following

inspection and check points:

1 Dramage channel

- Dunmping of garbage . _
- Qccurrence of vegetation: water hyacinth, cnce'nggondok, ¢te. which may

' occur under stagnated water and disturb smooth water flow
- Occurrence of sand bar in the ch’umel and deposit of sedimem load,

especially after flood time.
- Barrier made for private use
PAREES Levee
- Crest deterloranon due to nnrmg and subsequent trouble to lr‘%fﬂc

- Frosion due to rainfall . '
- Cracks, Ieakage of water or piping,_ hole caused by nest of ants
- Slope failure of levee
- . Parial cutling of tevee crest and slope due to crossing of inhabitants



3)

4

5

6)

b)

- lllegal works on levee such as construction of private or public facilities
and temporary building, piling, excavation, etc.

Parapet wall

- Erosion or scouring of channel bank at Wthh parapet wall is constructed

- Crack on the parapet wall

- Leakage through the wall bodi} or wall foundation

- Ctrltivation of foot portion of the parapet wall

- Removalofa part of the parapet wall for crossing or water intake

.- lliegal works on the parapet walt such as private or public f&cnlmes :

temporary building, etc.

- Revetment (wet masonry and gabion maltress types)

- Crack on the slope pavement _
- Channel bed lowering in front of foundation and erosion or scouring at the
channel bank upstream and downstream of lhe revetment works

- Opening of construction joint |

- Sinking of gabion works due to flowing out of foundation materials

- Sucking out of the filling materials behind slope facing due to high flow
- velocity :

Sluiceway {conduit structure and gate facilities)

- Crack on concrete or deformation due to foundation settlenient

- Crack or cave-in in bank near or levee above the conduit

- Clogging of sluiceway due to dumping of garbage, sand bank ele.

- Seepage in foundation around the conduit _

- Settling down of concrete conduit due to s¢ouring of foundalion in .from of
the conduit | '

-+ Missing of a part of gate facilities

- Throwing stone around gate leaves and obstruction of gate operatlon

- . Improper or insufficient arrangement of gate operation

Bridge structure

Check point by routine inspection:

- Clogging of bridge due to garbage, water vegetalion, etc.

- Damage of bridge related structures such as sign, name plate, etc

- Damage of asphalt surface

- Damage of painting of hand rail,.
~Check points by periodical inspection

- Damage of steel members.
- Damage of bank slope




~

7.2.3  Controlling and supervision
(D Patrol and inspection

The patrol and inspection of the drainage facilities should be made once a month during
a dry season and once a week in a rainy season. During flood occurence, the patro} and
inspection should be carried out several times a day as required. Through the pairol and
inspection, places or facilities to be maintained or replaced should be identified and
notice to the maintenance scction should be nﬁade without delay.

(2) . Operation of metal works

It has been planned to provide 51 units of gates comprising majority of slide gates and
few numbers of flap gates in the proposed drainage channels. Since majority of the gates

‘will be installed in densely populated arcas in series in the Kamal and  Saluran

Cengkareng drainage channels, timely and systematic operation of these gates is duly

*needed to avoid artificial inundation, especially for slide gate at the outlet of the Saluran

Cengkareng drainage channel. The flap gate operates automatically b_i,? difference of
watér head between main channel side and inland side. However, ils operation is
sometimes disturbed due to the outlet bottom sedimentation, obstacle by garbage, etc.

~To cope with the above situations, following measures should be adopted:

() Leaming of operation technique by all of the key staff in the operation group
© (i) - Transfer of operation technigue to residents concemed to operalion

(ii)  Removal of sedimentation or garbage cauvsing jamming
(iv)  Closure of the sluiceway conduitl with stoplog if necessary to prevent an adverse
- river water flowing into intand area through the conduit.

{vi) ~ Promolion of campaign to stop throwing garbage into drainage channel 1o

_residents living along the drainage channels
(3)  Maintenance works -

The maintenance works will be perforimed by madintenance group by hiring labor and
apart of equipment from sub-district for a small scale mainténance works. in case that
the maintenance works is a large scale, maintenance works will be made by local
contract system under supervision of the maintenance group. Maintenance method for
respective drainage facilities is as follows:



1) Colection of atticles flowing in drainage channel and their disposal

Due to lack of collection system of garbage, residents living along the drainage channels
apt to throw garbage into the drain age channels. This garbage accelerate not onty to
contaminate the drainage water but also to reduce flow capacity of the drainage

.~ channels.

Tt is proposed to carry out removal of garbage by hiring labor and equipient from sub-
district. But, to promote timely disposal of garbage, minimum equipment such as smail
‘scale backhoe and dump truck should be kept by this group.

2) Mainlcnmlce works

~a)  Drainage channel

The maintenance works for the drainage’ channel will be occupied by removal of
_vegetallon and sediment load deposited on the channel bed. Removal of the deposited
sediment load and vegetation will be made_using backhoe and dump truck for small
channels and dredger and dump truck for large channels.

b) . lLevee

(i)  Against cracking of the levee, the surface soil shall be removed by trench

excavation along the cracking portion and suitable soil shall be filled with an
1dequatc moisturing and sufficient compaction.

(iiy  Against a partial cutting and shoulder collapse, surface so:l at the damaged
portion shall be removed and earth embankment shall be made in an ordinary
levee embankment niethod. ' : _

(i)  Against the slope collapse, earth materials in the range of collapse portion shall

be renioved entirely and stope surface shall be treated with bench culling.

Afterwards, earth embankment shall be made by ordinary embankment melhoc_l.

) Parapet wall
(i) Against the erosion or scouring of channel bank, the channet bank pomon shall
be excavated to the depth of at least 0.5 m honzontally and gabion maltrcss shall
. be placed to protect foot portion.” : _ _
(i) - Against crack on the parapet wall, cracked pomon shall be removed in V-shape
by about 10 ¢m in depth along the crack and fresh mortar shall be filled in the
_ removed portion. - :
(iii)  Against leakage through the wall body, the leakage portion shall be removed and




d)
)]

(i)

(iii)

(i)

(i}

f)

reconstiucted by same materials.

Revetment
Maintenance for crack or sucking out on wet masonry shall be made in a manner

- that cobble stones adjaceh_t to both sides of the crack or sucking out portion shall
. be removed and vacancy after removal shall be filled with wet masonry.
- Against slope failure due to settling down of foundation, additional placement of

gabion mattress shall be made.

Against erosion or scouring at channel bank nelghbormg to each revetment,

extension or new application of bank protection shail be planne{l.

Sluiceway

Civil works for repairing cracks, cave- in, etc. at the foundation, channel bank or

levee shall be imade in a same manner as those for levee. _
A series of maintenance of the gate facilities and routine civil works afc as .
follows:
Mechanical repair and part supply for gate, their accessories in case of
iregularities, damage or loss S
Test operation and greasing of gate and their accessoncs at'a once a year
Painting of gate leaves at least once three years
Cleaning of gate and their accessories at least three times a year
Removal of deposit at channe! bank near the sliiceway and in the conduit
openings and inlet and outlet channels

- Bridge structure : ]
Maintenance works of the bridge structure will be divided into routine maintenance and

periodical maintenance. Scope of respective maintenance works is as follows:

(i)

(i)

Rout:i'ne maintenance

- .Cieaning operation such as removal of earth, gravel, sand and rubbish from-
the portion which will be exerted by harmful influence, removal of
‘vegetation around bearings and expzinsio:i joints, washing signs and painted
portions '

- Repair of minor damages such as road sign, bridge number plate, elc.

- Minor painting for hand rail and parapet _

- Maintenance of damaged asphalt surface on bridge

Periodical maintenance
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- Repainting of steel parts and timber

- Renewal of asphalt road surface

-~ Major cleaning of bridge such as washing of outside of the girders fringe of
girder, bearing sills, etc.

- Maintenance of bearings

- Minor repair such as renewing of parts and minor elements, repairing of
hand and guard rail and strengthening of structural members

Operation and maintenance cost

The operation and fna_intcnance'cosi for this project was cstimated for routine

~ operation and maintenance works based on the work quantily of the project works and

unit rate of work components. Basic conditions and assumptions for estimation are as

follows:

(i) - Water quality observation is made on contract basis

(i)  Collection of garbagc is carried out at a rate of onice a week for 0.5 % of the
whole volume of the garbage. The collected garbage is transported a ‘disposal
area at about 10 km from the garbage collecting site.

(iii)  Excavation of sediment deposited on the channel bed id éxcavated at a rate of
one time per year for 0.5 % OF the whole volume of the_depositéd sediment The _
excavated sediment is transported to a disposal area at-about 10 km from the
excavated portion,

(iv)  Grass cutting and earth filling for levees are performed at a rate of 2 times per'
year of 0.5 % of whole volume of grass and embankment.

{v) Maintenance works for revetment is made at a rate of 0.5 % of the total
revetment volume per year. |

(vii)

Maintenance works for slide and flap gates are carried out at a rate of 2 times per
year. '

The annual operation and maintenance cost for this project estimated based on

the above conditions and assumptions is Rp. 1 billion as shown in Table 7.1.
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8 "ENVIRONMENTAL IMPACT ASSESSMENT

8.1 lmrod_uclion

" Physico-chemical environment including water quality, air quality and noise, -
biological environment including flora and fauna in the prbject area and socio-economic
environment were studied based on the collected data in this study. Major positive and
negative impacts were identified in this study. Measures 1o mitigate the negative impacts
are studied in the environmental managenient and monitoring plans. :

8.2  Environmental Impact Statement (ANDAL)

8.2.1  Physico-chemical environment

(1) - Present conditions

(a)  Air Quality and Noise Level :
Air quality and noise level in the project area has been meastred during the EJA study

- period. Obtained data are suggested 1o use as reference data for monitoring works during

the construction period. Monitoring data for air quality analysis and noise level are shown
in the Tables 8.1 mjd 8.2 respectively. Corresponding sampling locations for both of them
are shown in Fig 8.1. Table 8.1 shows that lead (Pb) concentrations throughout the project
area are slightly above (30-31 1 / m*); or at the limit of standard concentration for DKI
Jakarta (2911 / m', indicating the level of air pollution derived from vehicular raffic in
the project area. |

Result of noise measurements indicate that the average daily noise level in all of the
sampling locations exceeds the maximum standard level for human setlements of DKI

‘Jakarta (GO dB), rangmg from 79dB to 64 dB. Minimum recorded noise !evels has been

recorded at the downstrcam of the Saluran Cengkareng dramagt, ch‘mnel

(O] Waler quality

Classification of water poifuuon in the project area has been cstabllshed according to the
Water Standard of DKI Jakarta. The existing water poliuuon in general is classified into
four classes in terms of BOD values as follows:



Class BOD (mg/l) Pollution Level

I ! 0-30 Slight

I : 30-60 Significant
] ! 60 - 90 Heavy
v i >90 Very Heavy

~“The upper limit for maintaining aquatic life in the Environmental Standards of Indonesia
is 30 mg/l of BOD.

The extent of organic pollution within the drainage channels of the project area is
considered relatively high, especially in the entire length of the Saluran Cengkareng
drainage channel, the upsiream are.a of the Kamal drainage channcl and the Tanjungan
drdimge channel. Coupled with the water poliution, therefore, silt material at the bottom
of drainage channels would contain highly polluted materials. The resuit of waler quality
analysis is shown in the Table 8.3 and the corresponding sampling locations are shown in
Fig 8.3, Standard of Water of DKI Jakarta is shown in Fig 8.4, Table 8.3 shows that the
‘most significant values deviating from the standard are those measured for Ammonia

Nitrogen (NH;-N), Hydrogen Sulphide (11,S), Nitrites (NO;-N), and Dissolved Oxygen”

(DO}, indicating evidence of org'mlc pollution, probably derived from the disposal of raw

~ sewerage coming from the adjacem htsman settlements. This condmon is enhanced by the ©

low oxygenalion capacity of the channels, and thus generating high H,S; and low DO
readings, along with offensive odors. These results are in'accord with the low biodiversity
index found during lhc aqmuc biota (Benthos) survey. Other valucs n,po:ted to be above
the official standards are Zinc (Zn}, which is probably derived from the leaching of metal

componuus such as car parts, junk etc. It is disposed off directly into the drainage

channels and rivers of the project area at present.

{c) Topography

'Topography of the project area is predominantly flat. Northem area of the project area is a
typical coastal plain. The elevation above s¢a level in the project area is 3-6 m. Several

areas are subject to flooding durmg the ramy season duc to the poor drainage and low
clevation conditions. '

Coastal area to the northeast of the project area is occupied by swamps and fish ponds as
well as the growth of mangrove. These features contribute slagnation of water i.c.
- pollution in the bodics of water.




{2) Environnmental impacts associated with the project

(a) Air quality and noise level

With a regutar procedure for the contractor of the construction works such as to install

silencer in exhaust pipes on the construction equipment, constant spraying of water

during dry season for dust suppression, most of the ambient air quality degradation and

noise emanation during the construction period could be reduced. Close monitoring:
works by the Engineer should be conducted in order to meet the requirement of air qual ity .
standard adapted by DK! Jakarta.

= {b)  Water quality

Degradatlon of water quality for all drainage channels, especially 1hc turbidity,’ is

~ inevitable durmg the construction period. However, it will not affect water use or the
- aquatic life in most cases as regular construction procedure is exercised.

The Tanjungan drainage channel is constructed in the middie of mangrove growth area as
well as the fish pond area. Thus great care is necessary when access road and dike
construction works are conducted.

Upon completion of the project, amount of water flowing through the drainage channels
would be increased. Thus dnlnuon effect should i improve prcsenl level of water pollution
in the drainage ch‘mnels to & limited extent.

(¢)  Topography
Widening drainage channels within the project area changes river morphology and the

. topography of the project area. Subsequently it charges land use. These chahges would

cause positive effect to the economic activities.

In general, amicable environment would be increased as a result of the implementation of
the project as flood events are reduced, embankments provide wide open areas, and
inspections  road provide  smooth flow of traffic. Thus économiic activities are
consequently stabilized. - | |

(@) [‘\ccavated sludge material

Most of the sludgc excavated from the bottom of the dramngc channels during the
construction works of the project has to be disposed. Although odor emanated during the
construction period would cause some degree of unpleasantiess among ihe local
residents, this is a viral “clean-up” of the polluted sludge from the drainage channels in



~ the project area. Thus negative impact of emanating unpleasant odor from the excavated
would pause upon completion of the excavation works i.c. positive impact of cleaning up
of the bottom of drainage channels during the construction period is expected.

Whilc,'cleaning-up of sludge material is favorable to improve environment around the
drainage channels within the project area, but disposal of sludge to other arcas may create
“poltution problem. At current administrative practice, sludge disposal area is designated

-by DKI Jakarta upon application for disposal of sludge is submitted by the contractor.

‘Thus greater care has to be taken when studge is stockpiled on site before hauled to the

designated disposal arca. As is required by the regulations of DKI Jakarta, disposal area _

will have be covered by top soil to prevent unwanted odor from emanating while thin
~ layer of soil is to enhance growth of vegetation over time,

"(e) Boirow area

Filling material for the project is purchased from the area extensive excavation has been
taking phcc during the past dccadcs in Tangerang. Thus, environmental management
plan or any mitigation plan to maintairi current environmental condmons of the borrow
area is responsibility of the owaer of the borrow area.

8.2.2 Biological environment
89 Present conditions

(a) - Vegetation on land o ‘ ‘

Vegetation on the land within the project area has already been replaced by urban
development of commercial, industrial and residential arcas as well as agricullure arcas
during the past decades. Vegetation in the swamp in the upstream area of the Kamal
dr'unagc channel remains probably the only in-land natural vegetation within the project
area. This swamp area maintains natoral wetland ecology significant to nurlure water
plant, insects and the bird species that pray on the insects. ‘However, because of lhc rapid

urban development during the past years, the area will no fonger maintain nurture insects, _

aquatic life and the bird species attiacted by the welland

(b)' Mangrove forest and plantation area

The Tanjungan drainage channet is constructed through in the middle of Mangrove
plantation area. Thus greatcr care has to be taken during the constiuction period as the
area is designated as “Protection Forest” and that the area contains seedlings of mangrove,




This is the area that cutting trees, maintaining pet or domestic animals in the area, or
constructing any structures within the area. However, this is the area possible to open for
development project conducted by a government agency as it is considered necessary.

" As shown in Fig 8.3, a couple of patches of natural mangrove forest remain on the coastal
~ area between Cengkareng floodway and the Kamal drainage channel within the project

arca. In the fulure, this mangrove forest and the plantation arca are joined for wider -

m‘mgrove growth area.

(¢  Fauna

‘There is no fanna of scientific, economic or recr:e_ationdl inportance in the project area.
~Some small populations of nesting birds have been reported to exist in the remaining

mangrove forest in Jakarta Bay. lbis (ibis cinerens), of Bluwok in Indonesian, Egret
(Egretta sp) have been reported feeding in the coastal zone and swamp area around the
mouth of the Tanjungan drainage channel in a school of 100 - 200 bll‘dS

(d) - Aquatic biota
Survey carricd oul in the project area shows lhe predominance of aquatic species

"~ indicative to polluted waters. Most of the species found in the project area belong to the

Oligochaeta, Diptera, and Polych_aéta groups. There are approximately 8 groups, and the
number of individuals per group is so large as about 700 - 65,000. This is an indication of
the low diversity of aquatic biota but it indicates very high degraded aquatic environment.

Several commercial species of fish are still found in the Jakarta Bay, iicluding 2 species
of shrimp, 2 specics'of mollusks, and several pollution resistant fishes of small size. The
fish catch in the area is low and dcclmmg, and the specws captured are considered a
hazard for human consumpnon

~ {2)  Environmental impacts associated with the project

(@) Mangrovc growlh arca
During the construction penod seedlings of mangrove plantatlon area might be affected

by the construction works to some extent. Thus excessive turbidity in the water caused by

the constnuction works should be monitored during the construction period. Any sign of
significant impact on the seedlings should be monitored and any necessary miligation
measures of avoiding turbidity in the water should be implemented by the Contracior,



(M Fauna

© Bird species flocking in the mangrove growth area will stay away from the coastal area of
the project area as construction works for the Tanjungan drainage channel is conducted.
* Since there are similar arca of the mangrove growth along the coast of Jakarta Bay and/or
beyond, they will move to these areas at large. To some extent, this is the only and
‘probably light impact induced by the project to the wildlife within the project area.

(¢)  Aquatic Biota

During the excavation works conducted in each of the drainage channel within the project
area, sludge containing benthos is virtually cleaned up. This operation would not cause
any significant degradation of aquatic ecology within the drainage channels of the project
area. - '

8.2.3 Socio-economic environment

(1)  Present conditions

(a) Populm.mn

As shown in Table 8.5, population_of the project area is 261,894 in 1994. Density of
population is 5,806 persons/kn’, Predomlmmly low income families workmg for various

industries operating in and out of the project area are the characteristics ofoccupﬂuon of.

the population within the project area.

Large number of squatters, some have been in their places for more than 20 years,
concentrated in the arcas along the drainage channels is also one of the significant
characteristics of the population within the project area. '

{b) Relocation of local residents

There are a large number of local residents living in the areas along the drainage channels

within the project area subject to relocation. There are three different types of local

residents as follows:

- (i) legal residents with land certificate; .
Those who own land, or rent land and/or hiouse. These land are registered at the
Office of Regional Land Administration, Therefore these land owners are considered
as legal residents. There are 211 households in the project area. |




(ii) Squatters with RW/RT numbers - Type A;
Those who have established themsélves as members of the local neighborhood
association of Rukun Warga (RW) and Rukun Tattanga (RT). Their RW/RT numbers
are ﬁmiling address and therefore electricity and telephone as they can afford to pay
can be distributed. Their residential areas are generally belonging to the Department
of Public Works and they recognize the risk of their residential status. Some have
been living in their present area for more than 20 years as there was no development
" project took place in the past. There are 534 houscholds of this 1ype in the project
area, _ |
(iii) Squatters without RW/RT numbers - Type B;
" Those who have not established themsclves as members of the neighborhood
- association. Thus there is no recogaition of their reside;llial status, As 'thcy establish
themselves in the present area, they will be recognized as members of the
neighborhood association, T hey might s'tay-in the place for a few decades il no
development project would took place. There are 908 households of this type in the
project area.

Details of the characteristics of the local residents subject to relocation are described in
the “Social Impact Management Plan”,

(c)  Public health

- Air bomn diseases, waterbome diseases and the diseases gencrated by solid waste are

noticeable among the population within the project area. Cholera has their origin in water

- puddies and in the inadequate solid wasle disposal area. Pollution of surface and

groundwater, the blockage of drainage, including flooding and the proliferation of pests
and discase vectors induced by air pollution caused by garbage buming and gaseous
contamination are all causing substandard of public health within the project area.

(d)  Economic activities

_ The pr'ojcct' area is one of the fastest growing regions in DKI Jakarta, supported by the

road system of Outer Ring Road, JI. Tol Prof. Sediyatmo, and JI Tol Jakarta-Merak.
Ranging from family-tun shops such as 'groccry stores lo eating places and to the
commerce and industry of various scales such as the cottage industry run by a family to
large scale shopping centers, econontic nct.'ivily within the project area shows viriually no
consistency but diversification. '



Fst]

There are some people living along the mouth of the Kamat drainage channel that are 63

ik

densely located depending their income on fishing in Jakarta Bay. On the other hand,
there are still relatively wide atea of agriculture fields producing up-land crops and rice
and that there are relatively large numbers of farmers within the project area.

(e)  Land use ,
Present land use within the project arca, based on the administrative area, is summarized
as follows:

Lang Use . . Area (knn’) %

- Residentiatarea . 244 467
Industriat/commercial area - 80 153
Agricultural area | 9.1 ' 186
Fishpond . \ 6.3 12.0
' Swamp/depression{open space) N 7.4

STotal . -523 100

*Note: the above land use area within Ihe'projec_t area that are directly and indirectly
~affected by the project is wider than the catchinent area of 37.98 km?,

Most of the swamp and fishponds areas within the project area are in possession of the - - gg
private developers for housing and comimercial dévelopment in the future, Agricultural

area is still left in the project area in further inland from the coast line, while
industrial/commercial area is concentrated along the road linking Tangerang and DKI

Jakarta. ' '

(f)  Areas of scientific, cultural and religious importance - _
There is no identified area of scientific, cultural or religious importance within the project
area. "

(2) Arcas of aesthetic value N
There is no atca of aesthetic importance of regional, national and international value:
within the project area. ' o

(2 Environmental impacts associated with the project

{a) Relocation of local residents

b Local residents with land certificate



Relocation of the local residents would be the most significant and negative impacts
associated with the implementation of the project. With the relocation program,
details of which are described in the “Social Impact Assessment”, most of the
significant impact are canceled out.
i. Squatters '
Relocation of the squ'ttlers with conventional melhod and policy will probably cause
further negative impacts as the squatters removed from the current residential areas
“would move into other riverside areas. T hus, it would be sensible to prepare
‘resettlement areas specifically deqlgnated for relocation of the sqmitere. Del'nls of
 the relocation program dealt with the squatters are described in the “Social Imp'wt
Management Plan”. With such plan, social impacts are futher mitigated.

- {(b)  Traffic congestion during construction period

“There are a number of bridges reconstructed during the construction period. Some of

these are foot bridges that may not cause any traffic congestion: However, reconstruction

of the vehicular bridges on the major route of transportation would probably cause very .

significant traffic congestion despite the fact that precautionary and preventive measures
as well as the construction of temporary bndgcs are planned to conduct by the contractor -
during the conslmchon penod

(c)  Public health

Public health conditions would be slightly improved upon completion of the project as
water quality in the river is improved. Moreover, as stricter use of water in the niver is
imposed as fences are erected on the side of drainage channels upon completion, public
health hazard should be reduced to a very limited extent.

() - Improvement of the traffic conditions upon completion of the project
Condition of the traffic within the project-area will be improved to some extent as

~ inspection road constructed on either side of drainage channels constructed within the

framework of the project is made available for public use. This will subsequently change

ways of Jand use in and around the project area over lime.

8.3 Environmental Management Plan (RKL)

8.3.1 * Physico-chemical environment ;-

() Air quality, noise level, vibration and dust
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Muffler, silencer and anti-vibration devices installed on heavy construction equipment
should be closely monitored in reference to the dala on air quality and noise level
measured during the period of EIA Study.

Any devices installed on the construction equipment substandard to the regulations
~adapted by DK1 Jakarta should not be allowed to use. Proper tuning up of this equipment
has to be conducted regularly by the contractor of the construction works.

" Spraying water during the dry season to the exposed earth surface has to be constantly
conducted as a part of environmental management on construction site during the
‘construction period. '

As shown in Table 8.6, environmenial managenent plan related to air quality, noise level,
vibration and dust is conducted throughout the construction period of the project. ‘This is

the work closely associated with the monitoring works. Thus the contractor of the project -

has to organize monitoring works that- would provide various indicators for the
environmental management nieasures, '

8.3.2 Biological ¢nvironment
(1) Mangfo’vc‘ growth area

During the construction works for the -TahjunQan drainage channel, mangrove growth
area would be disturbed to some extent, Depending on the turbidity of the water in the
mangrove growth area while the construction works are conducted, greater care has to be
taken. Upon completion of the consiniction works, mangrove plantation works should
resume as currently planned. '

This is the area within the jurisdiction of PANTURA in the future while the are:a:is under
the command of the Départment of Forestry, DKI Jakarta for mangrove plantation.

1t would be very sensible to ask for monitoring works to the Department of Forestry, DKI
Jakarta, while the contractor conducls mcasures to manage impacts induced by the
constriction works during the construction period. :




%

Upon completion of the Tanjungan drainage channels, the area equivatent to the area lost
to the Tanjungan drainage channel can be designated to increase mangrove growth. Any
area in the wetland between Cengkareng floodway to the Kamal drainage channel is
selecied for this purpose.

8.3.3  Socio-economic environment

(1) " Relocation of local residents

Relocation of the local residents to the designated resettlement areas selected at their own
discretion would be the only way to maliage environmental im.pact. of the ré¢location of thc
local residents. Thus monetary compensation is the option conducted for compen_s'atio'h
made to the local residents subject to relocation. '

‘There are 211 residents with land certificate, or so termed as “legal residents”. Factories,
schools, mosque, market, and govermment office and public space, including illegal
residents have made up to 1,716 units subject to relocation. '

Rate ‘of compensation per unit of land, building and improvements are subject to
determination by land procurement commiltee, which will be established upon final
approval of the project was made by the Government of Indonesia. The commitice is
established at the Kotamadya level, one for J akarta Barat and the other for Jakarta Utara.

Based on the past experiencés of the Deparhném of Housing, DKI Jakarta, approximately
75 % of the local residents subject to relocation would select low cost housing built by
DKI Jakarta if low incame families are involved in the relocation program. In this project,
77 % would come under this case. '

The rest of families whose income is hi gher, or who own shaps, or who run small factory
would select 1o resettle in the areas they selected themselves. These measures would

“manage most of the major obstacles of the project, while individuals would still face
“minor problems upon relocation. - '

“ As shown in Table 8.6, most of the relocation operation itself is a kind of environmental

management plan. The relocation process also contains monitoring works, i.e. it has a
“self-monitoring mechanism” built in it as it is necessary to observe smooth transfer of
propéities.
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(2)  Traffic diversion

During the reconstruction period of bridges, trafltic diversion is necessary. With a
coorﬂinalion'of the Traffic Police and the Department of Traffic, DKI Jakarta, the
contractor of the project is required to divert traffic with proper road sign, signal and
attendants. Traffic police will also assist the mrangerhenl of traffic diversion.

Depending on the scale of bridge construction works, the size of road, and the volume of

traffic, one whole street may have to be blocked for through traffic. Period of road

bloclﬂge will be as long as the period of bridge constmcnon works, i.¢. over a year or two
' dependmg on the amount of works.

All these arrangement should be conducted with the Department of Traffic, DKI Jakarta
and the Traffic Police of DKI Jakarta. There is no other Wa_y to manage traffic congestion
during the bridge reconstruction works of the project, i.e. precautionary measures is the
oniy way to deal with the traffic during the construction period. |

34 E_nv;ronmenml Monito.ring. Plan (RPL)

8.4.1 Phy.sfico-chemical em_*ironmt.:r.u:

{(H) Air guality and noise level

Periadic _chcck-IUp of once every week on the performance of heavy equipment used on
site is suggested to conduct by the Engineer of the project. Standard monitoring

equipment for gas analysis and audiometer should be used in rowtine check-ups for
emissions of the construction equipment used on site.

On the other hand, it would be ideal to maintain the sampling locations of the air quality
and noise ‘level tlic same locauons as thosc selected for lhe LlA Stidy. Sampling
[requency is every 3 months. '

Data obtained during the EIA Study should be used as reference data as well as the

standard adapted by DK Jakarta. Monitoring of air quality and noise leve! is conducted
during the construction period only as is indicated in Table 8.6. Present conditions of air
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quality, noise level and dust are given in Tables 8.1 and 8.2 that ar¢ required 1o use as
reference data during the construction period for monitoring.

(2)  Water quality

Table 8.3 shows the present data on waléf quality and Table 8.4 shows the Standard of

" Water in DKI Jakarta, These data are to be used as reference data when ater quality

analysis was conducted during and after the construction works.

~ As shown in Table 8.6, nionitoring frequency for the area around the Tanjungan drainage

channel is every three months. In other areas, frequency of monitoring should be -
conducted at least before and after the construction works. o

8.4.2  Biological environment
{1 Mangrove plantation area

During the construction preparation period ‘as well as the construction period “of the
Tanjungan drainage channel, tarbidity in the water where mangrove planting activity is
on-going should be closely monitored by the Department of Forestry, DKI Jakaita, in
relation to the growth of mangrove. As necessary,- preventive measures to minimize
adverse impacts to mangrove should be taken by the contractor of the project .

(2) ~ Fishpond

The Tanjungan drainage channel is constructed through mangrove plantation area.
Among the planted area, fish pond has been operated for commercial purpose. It is
therefore necessary to monitor turbidity of the water in the area during the dike

construction period.

No specific monitoring device is necessary but visual obséfvation as well as the fish pond
owner/keeper’s complaints and recommendations should "be taken as necessary
precaution. Based on the observation, complaints and recommendations, further actions
as environmental managémem plan of this particular area should be taken by the
contractor. : |
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8.4.3 Socio-economic cavironment

(1 Resettlement area

Resettlement areas receiving local residents from the prdject area should be monitored for
- the quantity and quality of infrastructure prepared for them, the level of planned socio-

economic programs, and the accessibility to public facilities.

The period conducting the moniloring program is approximately 6 months after all of the
local residents are moved out and settled in the designated resettlement areas. '

Four experts on sociology, socio-economics, public health and resettlement should form a

survey team. Questionnaire should be used for individual interview survey. Result of the
survey is evaluated and a report to the owner of the project should be produced.
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9 SOCIAL iMPACT MANAGEMENT PROGRAM

9.1  Introduction

CIuis cxpcctcd' that habitual floods will be minimized by iniplcmcntation of the
project and living environment will be improved by minimizing public health hazard
induced by flood water. On one hand, the project involves relocation of more than 1,700
houscholds 'including squ_alters.' It will create side effect in terms of negative impact o

*social environment in the project area to a large extent and to natural environmient to a

“small extent. In order to successfully imblemént the project, an appropriate relocation

program has o be established. This social impact management program was prepared to

‘assist the authorities concerned for promotion of the relocation problen.

" 92  Classification of the Local Residents

Local residents within the project area are classified as follows:

- The residents with land certificaté that are registered at the Natioial Land Admin-
istration or its regional/district office; .

- Those in posscssion of land right by custom that have been paying property tax
since the colonial peried; And

- Squatters |

It appears that there is no houschold with land right by custom within the project
area, Thus, there are legal residents with land certificate and the squatters subject to relo-
cation with in the project area, Further, there are factories and private schools subject to
compensation. Mosques, market plices as well as the govermment offices including
police posts are also subject to relocation.

. 93 Number of Households and Other Buildings Subject to Relocation

Numbers of households and other buildings subject to relocation are as follows:

- Local Residents with Land Cestificate S 211 households;
- Squatters ' ' 1,422 houscholds; and
- TPactories, schoals, market places, etc. 63 places.



Details of the numbers of houscholds, factories and others in each kelurahan and
the drainage channel(s) within the kelurahan are shown in the Table 9.1.

- 9.4 Cost of Compensation and Land Acquisition
-9.4.1 Cost of compensation for relocation

The total cost of compensation including the cost of individual plots, houses and
improvement, as well as others such as factories etc. are summarized as follows:

a. . Local Residents with Land Centificate; o
Rp.42.01 millio/household x 211 houscholds ~ -Rp. .8,8'64.2 million
b. Sqmuers : _ :
Rp.200, OOOIllousehold X 534 houscholds Rp 106.8 million

Rp. 50,000/houschold % 908 households ~  Rp. 45.4 million
¢.__Factories and others Rp. 8,427.3 million
Total L . Rp. 17,443.7 million

Individual costs of compensation for each kelurahan and the drainage channel(s)
within each kelurahan are shown in the Table 9.2.

9.42 Costof land acquisition

There are open spaces such as nnused low lying areas, agricultural lands, and fish -

ponds within the project area that are subject to acquisition for drainage channel con-
struction works. These areas necessary for drainage channels are subject to land acquisi-
tion in addition to the compensation for individual houses, factories and others. The total
required area of land acquisition and its cost are as follows "

- Overall Land Area for the project : 321,489 m'’
- Total Cost of Land Acquisilion . ¢ Rp. 53,045.7 million

Individuai costs of 1and acquns:uon for each kelurahan and the dr’unagc ch'mncl(s)
within each kelurahan are shown in the Table 9.2,

£
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9.5 Resettlement Areas
9.5.1 Resettlement areas for those with land cettificate

() Policy of resettlement within DK1 Jakarta
Itis a policy of Depanment of Housing, DKI-Jakarta, that the low income families should
be 'givén a low cost apartment (LLCA) when they are relocated as a development project is
implemented in DKI Jakarta. Based on the past experiences, Department O_f llonﬁsing.
DKI Jakarta recognizes that approximately 75 % of local residents subject 10 relocation

would move into the low cost apartment. This is assunted 77 % in the project area. Thus,

161 households are considered to move into the low cost apartment. A floor space per unit

~ isusually 21 m? when the low cost apartment is constructed.

" Based on the past experiences of the Department of Housing approximately 75 % of the

lacal residents involved in the development project and that became subject to relocation
would move into the low cost apartment. The relocation area available within the project
arca, Bulak Wadon, shown in the Fig 9.2 is wide enough to accept the local families sub-
ject to relocation from the drainage areas within the project area. The area has been de-
veloped by the Department of Housing in 1995 and it is capable to construct sufficient

. units of low cost apartment blocks.

@ Requifed number of LCA unit

Depending on the floor space the local residents owned before théy move into the low
cost apartment; some households can take rhore than one unit of the low cost apartment
based on the following criteria of the previously owned floor space: '

- “Those who own less than 50m? 1 Unit
- Those who own 50 - 100m* 2 Units
- Those who own more than 100 m® 3 Units

Based on the above, numbers of households eatitled to clalm a smglc umt or plural units

“of the low cost apartment are classified as fo!lows

- Those who claim a éingle unit 38 houscholds 38 units :

- Those who claim double units 13 houscholds 146 units
- Those who claim triple units .51 households 153 units
Tolal 162 houscholds 337 units



{3) Cost of construction of LCA unit
The prevailing cosl of construction per unit of the low cost apartment is Rp.32.85 miillion.
Thus, the total cost of construction of the low cost apartment complex would be:

- Rp. 32.85 million x 337 units = Rp.11,070.5 million

The cost of construction of these low cost apartments would be a separate account of the
project as Departnient of Housing, DK1 Jakarta is responsible for budgeting of the cost of
construction. Suggested block plan for Bulak Wadon is shown in the Fig 9.3.

(4) . Location of the low cost apartiment

“The low cost apartment complex on J1.Flamboyan 11, Tegat Alur, Cengakareng Barat is in
the area that the Department of Housing, DK I Jakaita has developed in 1995. The area is
shown in the Table 9.1. This area has a capacity to house all of the local residents subject
to relocation from the project area as necessary low cost apartment units are constructed,
At the moment, there are only two low cost apartiment complexes in operation,

(5) ']ndividu'al resettlement areas .

Those who are in need of grocery store space, working space for their own busiiiess or
family owned f'lctory cstablishment as well as high income families, would look for
individual plots to rescttle themselves and resume their own business or life. There are 49
households that would look for their own phc;s and therefore they would move out to
their own plots. In case of some of the high income families, private housing estate areas
might be their option. Altematively, the area being developed by National Urban Devel:
opmeint CO]‘pOﬁllOl‘I (PERUM PERMUNAS) would be their option. Those who own
shops, commercial or industrial establishment would have to find plots suitable to their
own purpose of economic activities.

9.5.2  Resetilement areas for the squatters -

Iegal residents are encouraged to retum to their own villages of origin. However,
some are from DKI Jakarta and some have been living in DK1 Jakarta for a considerably

tong period of tine that they do not possess any area to stay in their village of origin. Thus o

suggestion was made in the Section 9.7.



9.6  Implementation Program
9.6.1 Budgel plan
Since the cost of compensation and land ac’qi:isilion is a considerably farge

amount, it is essential to subdivide the budget according to the construction prograni. I
general, compensation and land acquisition of the area subject to constrirction works of a

~ given one year should be completed prior to the commencement of the construction pre-

paration works. It is also essential to maintain the amount of compensation and land ac-
quisition for easy disburscmem from the view pomls of the budget phn of DKI Ja‘k'ma

~As is shown in the Figure 9.4, except for Kamal Drainage Channel - Main &
Branch, each drainage channel is subdivided into sections based on the annual disburse-
ment schedule. On'the other hand, Kamal Drainage Channel - Main & and Branch are
subdivided into three stages and each stage is further divided into sections based on the

'annu_al disbursement schedule. Thereby, the large sum of the budget for compensation
“and land acquisition is relatively distributed over the construction period of nine years, as
shown below. :

DPU DKI Jakarta has obtamcd Rp.2,000 million to begin with Kamal Drainage

“Channel for land atqmsmon for the Fiscal Year 1997/1998.

 Each year’s disbursemem could be 1hereforc as follows:

{Unit: Rp. million)

Year 1997 : 2,0000 ( 28%)
Year 1998 _ 1,474.4 ( 2.1%)
© Year 1999 : 5,446.2 - ( 7.7 %)
~Year 2000 - 79095 (11.2%)
Year 2001 - ' 17,6689  (25.1 %)
Year 2002 C19,135.5 :(27.2 %)
- Year 2003 . 9,127.9 (129 %)
“ Year 2004 . _ 48228 ( 6.8%)
Year 2005 20045 ( 42%)
Total : : _ . 70,489.4  (100.0 %)

Comresponding schedule of suggested annual work plan of relocation and its annu-
al disbursement plan are shown in the Table 9.3 - 9.5.



9.6.2 Method of relocation operation

(1) Land procurement committec
As shown in the Fig 9.5, Land Procurement Committee is formed as soon as the project
implementation is approved at the government level.

Kotamadya Jakarta Barat and Jakarta Utara wilt establish their own Land Pro-
curement Committee for assessment of the rate of compensation for the area within their
administrative arcas. In the case of the project area, a portion of Kamal drainage channel,
Tanjungan d‘rainage channel and PIK Junction Drainage Channel in the northeast area of
Ji.Kmn_al Muara are inside of Jakarta Utara. Thus, Land Procurement Committee of Ja-

Karta Utara will make decision on the rate of compensation. The rest is in the jurisdiction

of Jakatta Barat.

(2) - Establishment of the drainage area _
As soon as (he project implementation is determined, parallel to the formation of Land
Procurement Commiltee, the person-in-charge of the project should establish geographi-

cal area of a drainage channe! prior o negotiation with individual houscholds, factories -

and others owning building and land within the boundaries of drainage channel.

Upon consultation with Department of Urban Planning, DKI Jakarta, for demarcation of
each drainage channel area and its area for right-of-way according to the Local Govern-

ment Act of the West Jakarta No.2/1985 regarding I)ennrcauon for Urban Drainage,
each drainage channel area is eshbhshed '

(3) Negotiation and evaluation

As soon as the geographical arca of the drainage area is established, the pcrson -in- charge
of the project should begin a series of sessions of negotiation with the households and
others owning building and/or land within the boundaries of drainage channel. General
procedures are as follows: ' '

- Aformal request is made to the Head of Jakarta Barat and Jakarta Utara for negotia-
tion of refocation. Each kotamadya then undertakes to form a team of negotiators. It
is termed as Assisting Team for Eixecution of Procurement of Land. ‘This team is

~ usually the staff of the Department of Housing, DKI Jakarta. Duties of the Assisting
Team for Exéecution of Procurement of Land would be:
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)
(ii)
(iii)

(v}
(v)

(vi)

to collect data and information on the location of Jand required to procure for the |
project; '
(o prepare complete inventory regarding the status of land owners, buildings, and
_improvenents; |
to prepare detailed map' showing the packages of land to be cleared for the project; -
to estimate the compensation cost of the project;
to report to the person-in-charge of the project on the troubles and other issues
encountered on site and their solutions in relation to the negotiation for relocation;
and ' _
to accompany the head of Kecamatan and Kclur'ah.an witnessing the payment of

compensation.

The Assisting Team will begin negotiation with each householdsmn_d other

tand/building owners. They are witnessed with a representative of Kecamatan, Kelu-

~rahan, as well as those member of Rukun Tattange and Rukun Warga dm'ihg tlic ne-

gotiation. The Rate of compensation will be based on the decision made by the Land

" Procurement Committee formed within each kotamadya. The area subject to com-

pensation will be based on the geographical areas established as drainage channels
based on the survey desciibed in (2) above. Individual households, if agreed, will -
procluce lheir land certificate, building permit, right of buildmg, or any other legiti-

- mate certificate;

Contents of the negoliﬂion and evaluation will includes, number of families, age,
income, type of the current occup'ztlon arca of plot and floor space, nwinber and area

Cof :mprovemcm subject to compensmon ang their monetary values, available resct-

ement areafhousmg/mdusm_al estate, their selection of resettlement areas, and clari-
fication of the arrangement of payment for compensation;

Squatters will also be brought under formal negotiations. ‘Those who have built per-

- manent houses may demand large sum of compensation. Dependmg on the proof of

bmldmg cemﬂcate or the letter of recognition of the payment of building, amount of

- compensation will be assessed mdmdually Those of 1]Icga| residents wnl! also be

~ paid at nominal amount of money for evacuation;

Upon agreement is made and amount of compensation is paid, each plot is cleared
based on the procedure set out in the Minister of Home Affairs, Regulation No.2 of
the Year 1985 and the President Decree No.55 of the Year 1993, The person-in-



charge of the project will notify the right of land utilization of the acquired plot to
Jakarta Utara or Jakarta Barat depending on the location of the acquired plot. The
notification should contain the sum of compensation paid, type of land owaership,
complete record of the negotiation procedure including dispute if any; and

- The area where there is no resettiement operation is involved, the person-in-charge of
" the project negotiate with land owners of the agricultural areas, fishpond and man-
grove growth area. In the case of mangrove growth area, negotiation should be held

with Department of F oreslr_\, DKI Jakarta, to open up the mangrove growth area for

' drainage channel.

(4) . Payment procedure :
“As both parties of the person-in-charge of the project and thie households reached an
agreement of relocation, the agreed amount of compensation is paid in cash in person

with witnesses from the kelurahan and kecamatan, The resettlement plan is financed by

the Regional Budget of APBD TK il allocated to each kmfmndya

Upon payment, a land cettificate is cxc_:hanged. This concl'udcs' the negotiation and then
the formal hand over of the land is completed. If certificate was not exchanged for the
reasons that it is used for bank/loan guarantee, etc. the relevant third party with original
certificate should be present at the time of payment. Depending on the contents of agree-
ment, type of disbursement for relocation will be subdivided as follows:

- Resettling in the low cost apartment in Bulak Wadon as part of compensation is spent
on the down paymeint and loan of the low cost ap'ulment or receiving the batance of
compensation; '

- Resettling in individual resettlement area as they choose to receive ¢ full amount of
compensation in cash;

- Squatters; and- o

- Tenant residents that have no right to any part of compensanon Only the owner will
deal with compens1|10n for n,local :on '

5) chxstr*ttlon of the drainage area . o .
| Upon payment, land clearing is couducled Parallet to the clearing opcmuon invitation
and consuitation with the Regional Office of National Land Administration in Jakarta
Barat and Jakarta Utara for the survey result of acquired tand is conducted, Thereby the
~ Regionat Office of National Land Administration in Jakarta Barat and Jakarta Utara will




“a
(a;‘m-’d
-

declare the acquired land as state land, specifically make use of for drainage channels in
the name of the Head of Land Registration. The procedure is further approved by the
Head of National Land Administration.

- (6) Resettlement arrangement

Whether the local residents resettle in the low cost apartment or individual resettlement

areas, the person-in-charge of the project will coordinate with the Department of Housing

for preparation of the low cost apartment for allocation of unit to those entitled to move -
into the low cost apartment. Same consultation is conducted for the those resettling in

- their own resettlement areas. Actual moving operation is conducted by the Department of

Housing, DK1 Jakarta.

Upon completion of rescltlement operation, arrangement for issuing of official centificate
of resettlement for those subject to resettlement should be conducted with the Regional
Office of Land Adniinist'rz_\lion in Jakarta Barat and Jakarta Utara.

Dissemination of information on the result of land acquisition and relocation operation to
those related to the project as shown in Fig 9.5. This figure indicates the héads of Rukun
Warga and Rukun Tattanga. ' o |

N Organizations concenied with the résclllement program

As described above, a large number of organizatibns are required to be informed of the
progress of the resetilement program and its 1iming as well as the completion. The per-
son-in -charge of the project is responsible to notify, request assistance and clarification,

- and disseminate information on the completion of the resettlement of the project.

The person-in-charge of the project is responsible to notify, request assistance and
clarification, and disseminate information on the project.

9.7. - Suggestion to Create Resctilement Areas for the Squatters

9,7.1 Bare land for rent '

Resettlement areas for the squalters prepared by the government is not popular in
Indonesia. However, as they are paid with nominal amount of compensation, it is very
likely that they are going to move into other riverside areas. Thus, preparing several bare
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* lands for them to move in and restore their new residential and commercial buildings is

essential for the following reasons:

- To prevent them from moving into other drainage channel areas within the project

- areaand claimi'ng for extra money for relocation; and

- To provide a mode! case as a solution for the chronicle squatter problem in DKI
- Jakarta.

As shown in the sample _calculmion below, the cost of preparation for bare lands
as resettlement areas for the squatters would be recoverable subject to teselling of the
land. Preparalidn of bare lands for the squatters, that are illegal residents, spending a
portion of the government tax is not a popular way. However, this is a method that the
North Coast Reclamatioh and Revitalization Board, known as PANTURA has ¢onsidered
to conduct as reclamation area will be completed by the Year 2020. In their case, they
plan to construct low cost apartments for the squaltcrs living on the coastal area of Jakarta
Barat. The difference between PANTURA and the suggestion made for the pro_;ect is that
_the former conducts the plan on the commercial basis. Initial investment is necessary but
the cost is recovered after the 10 year renting period as above. ln"general, the more the .
scale is large, the more large the profit becomes. _ L ' §

The squatters can become Icgal residents as they move into the resettlement area.
The area for rent could be established with the following concept:
Prq)amllon of bare land as renting area for the squatters

Item ' ' : o ' - “Amount

1 Total cost of the preparation of land for renung (millionRp.) " . 249344
2 Rentof the land (Rp./month/m?) - 700
3 Renting area’household (m?) : L ' ' 80
4 Expected No.of the squatters remlng lhu land {(No.) _ ' By 1,442 7
5 Total renting arca (m’ ) : : - 2 115,360
6 Revenuefyear (million Rp) - ' o i : - 969.02
7 Rc\*enue for the period of 10 years (million Rp ) | ' o 9,690.24
$  Saleof the land to private developers by the year 10 (miilion Rp.) - 32,533.74‘ o
9 Aﬁmunt of compensation paid to an individual household (millidn Rp.) 5.28
10 - Total amount of compensation for resettiement® (miltion Rp.) : 5,142.72
11 = Total revenue over 10 year period (6 + 7) 42,223.98

" Profitover 10 year period { 11 - 1 - 1) + 12,146.86



Four areas within the project area have been selected in the locations from Areas- |
to 4, as shown in the Figs 9.1 and 9.2. These arcas are so selected that fishermen are
catered for the resettlement arca near the area to Jakarta Bay. Others are sclected as the

- areas near the present area of residence or commeercial activitics.

"These selected areas are paddy field or fish pond at the moment. Thus filling op-

“eration is necessary to create resettiement areas. Upon completion of the preparation of

these 1cseiilement areas, thc squalters moving into the area are charged with rent so thal
the government can recover the cost of preparation of the resettlement areas for lhe

. squatters. Detailed cost estimiation for prepmng the resettlement areas for the sqmlters

are subject to further elaboration.

9,72 Low cost apartment in the north coast reclaniation areas

PANTURA, the North Coast Reclamation and Revitalization Board, has been
preparing a master plan to construct low cost apartment buildings for the squatters that are
present at the moment within their project area. PANTURA plans to complete the recla-
mation works in the Year 2020 before they begin construction of the tow cost apartment
complex. This is a new policy away from the present policy of “Retum to the Village

* (Kumbali Kampong)”.

Thus, preparinig bare land to rent as described above for the project should be
conducted as a transitional measures before the squatters can move into the low cost
apartinent constructed within the areas under the jurisdiction of PANTURA.

Alternatively, the Department of Housing, DKI Jakarta, could build a new com-
plex of low cost apartments in ¢ach resettlement area prepared for the squatters within the
framework of the project. In this case, the squatters are evacuated from the resettlement
arcas, which will cause futther squatter problems elsewhere in DKI Jakarta.






10 CONSTRUCTION PLAN AND IMPLEMENTATION SCHEDULE

1.1 Implementation of the Praject
10.1.1 General

- The project will be implemented by the Government of Indonesia under
assistance of the consulting engincers. The construction works of the project will be
divided into three packagcs and carried out by a selected contractor’ through an
international competitive tender for each pacl\'xge in’ accordance with the standard
international guidelines. The execution of the works is to be made b'lSCd on the

'followmg basic implementation plan

10.1.2 Implementing agency

The propose¢d organization for implementation of the project is shown in Fig.

101, An excculing agency of the: project will be . Directorate General of Human

Settlements (CIPTA KARYA), Ministry of Public Works, the Republic of Indonesia,
which is responsible for management of the pro_;ccl works 1ncludmg loan apprmsql loan

- agreement and overall management of the project works.

Upon approval of the loan project fund, DPU DKI Jakarta will carried out tand
acquisition and compensation works for houscholds with assistance and cooperation of

~ department of housing.

The implementation of the project works will be administrated by DPU DKI

- Jakarta. The construction works will be entrusted and camied out by the Project

Management Oftice, DPU DKI Jakarta, which will be controlled by steering committee
and technical committee. The Project ‘thgemenl Office, DPU DKI Jakarta will also

“be controlled by Director Gcncml of CIPTA KARYA. KANWIL PU will function as

administrative support which will be instructed by Minister, PU. Qverall management
by Dlrector General of CIPTA KARYA will be transmiited to the- P:c)jeCI Manager of -
Pro_lf:Cl Management OFﬁcc, DPU DKI Jakarta through the Steering Committee, The
technical management by DPU DKI Jakarta and DINAS PU will also be transmitted to-
the Project Management Office, DPU DKI Jakarta, through the Technical Committee.
Consultant will function as techuical assistance for staff ‘of the Project
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- Management Office, DPU DKI Jakarta' for construction works of the project and
- coordination between the Project Management Office and official foreign loan agency
for technical aspects.

10.1.3 Financial source

The foreign currency portion and a patt of the local currency of the construction
cost are expected to be financed by an international organization with its soft loan.. The
remaining local currency portion will be covered by the Indonesian national budget.

10.1.4 Engineering services

A selected competitive bid will be applied for procurement of engineering
* consultant for assistance of the tendering matters during pre-construction period and
construction supervision matters during construction period.

10.1.5 Contract backagc and project implementation plan -
(1) General

Study on the contract packaging and project implenienmtion plan'was'slmlied from two
aspects, namely, sequence with emphasis on implemientation of drainage channel system

~and sequence with emphasis on implementation of drainage works in local aréa with
less compensation problenis. ‘

) Study on contract packaging and project implementation plan with emphasis on
implementation of drainage channel system

1) Study on sequence of implementation of drainage works

In order to determine the cdn’tra'cl pac'kagc_, sgque'nce of implemcnlatidn of the drainage
works_ was studied from three aspects; namely, R

(i) Prospect of coihpeusali(m of households and land

{ii) Investment effect of thé project cost, and '

(iii) - Technical priority

Study results for respective aspects are as follows:




(a) Prospect of land acquisition and compensation of households
The cost of compensation of houscholds and land acquisition for respective drainage

channels has been estimated as follows:

(Unit: Rp. nii"ion)

Nameof . Total cost
drainage channel _ '

- Kamal ' 39,596
- Tanjungan : 18,610

" - PIK Junction . -
-'S. Cengkareng : 19,325
- Gede/Bor . 1,055
- Menuya . 1,904

While, DKI scheduled to proceed. with the followings:

{i) DKI1 enacted that relocation of the Kamal and Tanjungan drainage channels is
duly necessary. :

(i) DKI m(ends to proceed with budget procedures for compensmon of the Kamal
and Tanjungm drainage channels in fiscal year, 1996/1997. The esmm(ed cost is
Rp. 16 000 million for the Kamal area and Rp 8,000 for the Tanj Jungan area.

© Considering lhie'above information, the cost required for compensation of households

and land acquisition is as follows:

(Unit: Rp. million)

Nameof =~~~ Totalcost  ~Costalready  Required cost

. drainage channel . . budgeted :

- Kamal - 39,596 16,000 23,596

- Tanjungan ' 18,610 8,000 _ 10,610

- PIK Junction . : : -

- . Cengkareng 9325 - o 9,325
-Gede/Bor . 1,055 _ 1,055

- Menuya 1,904 Co 1,904

Total 70,490 ' 24000 46,490

It _cmi be said that the drainage channel with less cblu'pcnsali()n cost has hig.h possibility
for realization. While, it is also said that the ‘compensation for houscholds is rather
difficult than the compensation of land. It means that the drainage channel with less
houscholds 1o be relocated is high possibility for realization. In view of these two
aspects, order of implementation will be as follows: '
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Name of Order in view of less  Order in view of  Overall order
drainage channel compensation cost  less houscholds
- Kamal 6 6 6
- Tanjungan 5 .13 4
- PIK Junction 1 1 |
=S, Cengkareng 4 5 5
- Gede/Bor y) 4 3
- Mcruya 3 2 y)

(b}

The investment effect of the project cost was evaluated by (i) investment cost per unit

“Investiment effect of the project cost f
- area and {ii) population per unit arca,

(i) Investment cost per unit area _
The relationship between the investment cost {direct cost) and drainage area is as

follows:
Name of Investment Cost Drainage Area Invesiment Cost

_drainage channel {10 USS) km?)’ funit arca (10° US$)
- Kamal 11,550 20.89 5529

- Tanjungan 5,250 425 1,235.3

- PIK Junction . 600 2.70 L2222

- 8. Cengkareng 8,100 3.08 £2,629.9

- Gede/Bor 8,250 2.41 1,182.6

- Meruya 1,650 .27

1,299.2

Large amount of construction cost of the Saluran Cengkareng drainage channel is.
attributable to the provision of open culvert with mesh cover and (rashrack for
prevention of dust and garbage and sluice gates. It is contemplated to promote carly
implementation giving priority on the drainage channel with less investment cost per.
unit area. Priority of the investment cost per unit area will be as follows:

Name of D, Channel .
- Kamal- o
- Tanjungan
- PIK Junction
- S, Cengkareng
- Gede/Bor

AW OV — B

Population per unit area

@)
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Population density in the project area in 1994 has been reported as follows:

_Population Area____ . Population density(persons’km’)
(i) Eastem part of Cengkareng area 10,423
(i1} Western part of Cengkareng area - 9737
(ii)) Kamal area ' | 6,003
(iv). Meruya area R 5,303

It is essential to proceed with e'irly improvement of the drainage area having high
_ population density to stabitize living environment. Priority of the dra:mge area in
: cons;demnon of the abovc populallon densily is as follows

N'mﬂ_l) Channel QOrder

-Kamal : 5

- Tanjungan 3

= PIK Junction 2

- 5. Cengkareng 1
- - Gede/Bor 4
I . - Meruya 6

Priority of implementation from two aspects is summarized as follows:

Order . Aspect(a) - -Aspect(b) Overall

1 PIK Junction S.Cengkareng PIK Junction
2 Kamal PIK Junction S.Cengkareng
3 Gede/Bor Tanjungan Tanjungan

4 “Tanjungan Kamal ' Gede/Bor

5 Meruya Gede/Bor - Kamal

Mﬁ_m__&ﬁ_nghqmﬂg__“umw‘whflm

{(¢)  Technical pnOrity
. Parameters for thc technical pnomy will be (i) extent of dmnagc area and (u) flood
controt effect.

(i) Extent of drainage area

; Improvement of the drainage condition will be largely facititated by -early
implementation of the drainage channel with larger drainage arca. Percentage of the
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drainage area for respective drainage channels is as follows:

Name of D. Channel_ Drainage area(km?’) ~ Percentage(%)

- Kamatl 20.89 60

- Tanjungan - 425 12
- PIK Junction 27 : 8

- 8. Cengkareng -3.08 |

- Gede/Bor 241 ‘ 7

- Meruya Vo7 4

Total - 34.6 100
In view of the extent of the drainage arca, priority of implementation is as follows:

Name of 12. Channel Order

- Kamal o |
- - Tanjungan

- PIK Junction

- S. Cengkareng

- Gede/Bor-
_:__M_Qm

B -V INT RN N

(i)  Flood contro} effect .
Hydrological study clarifies that frequency of flood event in ¢ach drainage area is as
follows: '

_Arca : . Frequency - Percentage(%)

(iy  Northern part of Cengkareng area 37 3136
(i} Eastérn part of Cengkareng area 15 12.71
(ii) Western part of_Ccngknrcng area 1z 1047

(iv) Central part of Cengkareng ar¢a 54 . 4576

It is desivable to proceed with early impr@vemexit of the d'rainagc condition for the
drainﬁgc area having high frequency of inundation to avoid social inequality for living
condition. Priority of implemcn'talion of the drainage area in view of the above
frequency of flood is as follows: | |
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Name of D. Channel ____Order

- Kamal

- Tanjungan

- PIK Junction -
- §. Cengkareng
- Gede/Bor
- Meruya

Priority of implementation from two aspecis is as follows:

Owler_  Aspect(s)  Aspecttb) _ Overall

l Kamal “Kamal Kamal
2 Tanjungan - Tanjungan Tanjungan
3 “S.Cengkareng S.Cengkareng  S.Cengkareng
-4 PIK Junction - PIK Junction . PIK Junction
'S, . Gede/Bor  Gede/Bor ~ ~ Gede/Bor
_ 6 . Memya - Menuya Meruya
_’i’% o (d) Overall sequence of implementation of the drainage channel

Overall sequence in consideration of items (i), i}, and {iii) is as follows:

Order . Itemii) _ Hem(ii)l _ Mem(iii) Overall

1 PIK Junctio_n PIK Junction - Kamal PIK Junction
2 Meruya S. Cengkareng ‘Fanjungan Tanjungan
3 - Gede/Bor . - -"]‘anjungai\ S. C'engk'areng. S. Cengkareng
4 ' Tanjungan Gede/Bor PIK Junction Gede/Bor
5 S. Cengkarehg Kamal - Gede/Bor Kamal
6 Kamal Meruya _Memya ___Menuya
2) - Determination of contract package and project implementation plan

(a)  Determination of contract package
The contract package was determined in consideration of the following aspects:
E (i) Sequence of implementation for drainage channel works studied so far

(i) Hamonization of implementation works to avoid social “inequality and
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administrative imbalance as pointed out by vice govemor,
(iii) Early implementation of drainage channel with less compensation area
(iv) Combination of drainage chamrels works in consideration of topographic
conditions for construction works and of avoiding traffic jamming due to different
~contract packaged works ' '

(v) Amount of contract package in consideration of intemational tendering

The item (i) is reflected in the studied results on sequence of implementation in item (i),
espécially, on séquence for population per unit area and flood control effect. For item
(iii), it is considered (hat the sequence of implementation should be given to PIK
Junction drainage channel since no compensation is né_e_ded for this drainage channel.
The compensation of households for Tanjungan drainage channel is considered to be
casy because the number of households is only 54 and compensation for land is easier
than the compensation of households. It is proposed'lo_ combine the Tanjungan and PIK
Junction drainage channels as one package and to execute in initial phase since these
dminige channels are ranked as higher priority for'inip]enlenialion both channels are

located Llosely and total cost for tendering of both drainage channel works is applicable

for the interational tendering. The Saluran Cengl\'areng, Gede/Bor and Meruya drainage
channel are in second rank from the viewpoint of the sequence study results and these
are situated in the southern part of the project area. Thus, it is proposed to combine

these three drainage channels as one package and to éxecute in the second phase. Both

the construction and compensation costs for the Kamai drainage channel are renjz'ir'kably
large and sequence of implementation is in low rank. Considering long terms to be
needed for compensation matters, it is proposed to execute the Kamal drainage channel
in the last phase. It is recommended to commence the construction work of the Kamal
drainage channel from the stretch with less compensation area.

In consideration of the above sitnations, it has been proposed to proceed with the
construction works of the drainage ch‘umcls by dividing into the followmg three

packages:
Package ' Naue of D. Channel __** Constiuction Cost(10> USS)
Bag‘Lagg_[ - Kamal : 8.921
Package-2 L Tanjungan 4,069
g - - PIK Junction o 256
Total of Package-2 ' 4,325
Package-3 - Gede/Bor 1,855
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- Saluran Cengkareng . 6,808
- Meruya £ 1,986
Total of Package-3_ 10,649

(b)  Formutation of Project Implementation Plan

" For formulation of the project implementation plan, the following matters were
.. contemplated: ' :

- (i) - Early implementation of drainage channel with less cbmpcnsatidn arca

(i1) - Loan validily by an intemational financing agency, and
(iiiy Balanced compensation cost to be disbursed annually

At the explanation of the draft final report, it was requested by DKI Jakarta that the first
priority should be given to Package-1 and next priority is Package-2; due to the rcason
that the drainage areas along the ¥. Tol Prof. Sediyatmo (highway) were quite densely

‘populated - and - the ~ highest economic - development potential zones, and - early

implementation of the drainage channels for Packages-1 and 2 was required.

~In _co:1§iclerntion of the above requested comments and items (i) and Gii), it was
~proposed to execute the Package-1, Kamal drainage channel in the initial stage and
“Package-2, Tanjungan and PIK Junction drainage channels in the second phase. ‘The

Package-3, Gede/Bor, Saluran Cengkareng and Meruya drainage channels is scheduled
to be executed in the final stage. It is scheduled to execute the construction works of the
Kamal drainage channel in 4 years due mainly to avoiding traffic jamming for detour of
traffic for construction of about 30 bridges. It is generally specified in the internationat
financing agency that the loan validity is around 6 ~7 years with pre-qualification
activitics. While, the overall construction period should be confined within 6 ~7 years,
taking into account rather high compensation cost. Therefore, it is recommended that
loan validity is around 8 years’including - pre-constiuction period of - 1.5 j.'cnrs and
construction activities of 6.5 years. . o

The proposed implementation schedole in accordance with the above concept is
illusteated as shown in Fig 10.2. ' ' | '

3) Study on contract packaging with emphasis on hmplementation of drainage
works in local area with less compensation problems.



1) General

Compensation problems are key factor for implementation of this project. As an
altemative for study on contract packaging with emphasis on implementation of
drainage channel system, contract packaging with emphasis on implememation of
- drainage works in local area with less compensation problems was studied in
consideration of the difﬁcul'ly of land compensation.

2)  Altemative plan for packaging .

- The drmnagc area in the nonhem part of the highway is consndered as less compensahon'
area. It is contemplated 1o combine the drainage works in the northern part of the
highway as one package due to less compensation problems. However, this alternative
has the following problem: even if flow capacily of onl) in the drainage channel in the
northern part of the hlghway is increased, the drainage effect of one dramage qystem
will nol be expectcd unless drainage works in the southem part of the highway where
dmmagc is inthe worst condition are executed because drainage condition from
secondary channel will not be improved unless the main drainage channel is improved,
namely, increase in the safety factor of ‘one drainage system would not be expected
unless safety factor of the drainage channel from downstream to upstrean is increased
uniformly., '

In conssdcmuon of the above dlsqdvmnagcs it is proposed to proceed with the dlalmge
works with empliasis on implementation of the dmnmge channel system.

10.1.6 Implementation schedule
The overall project implementation schedule is shown in Fig 10.2.

Upon approval of the project loan, selection of consultant for tendering and
constiuction supervision, selection of . contractor including pre- thﬁeanon and
tendering will be mmed out.

Tlie project works will bc executed dw:dmg into thrce packages The Pachgc—
works which include conslmcl:on of Kamal dramage channel consist mainly of
widening -of the existing drainage channels and construction of earth type levees,
concrete parapet walls, revetments and bridges and installation of slide gates and flap
gatés. The Package-2 works which include construction of the Tanjungan and PIK
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Junction drainage channels comprise excavation of the drainage channels, construction
of revetments and bridges and installation of slide and flap gates. The Package-3 works
which include construction of Gede/Bor, Saluran Cengkareng drainage channels and

drainage channel in Meruya area comprise excavation of the drainage channcls,
construction of revetments, concrete parapet walls, a open culvert with mesh cover,
bridges, and sluiceways and installation of slide and flap gates. It-is scheduled to
execute the drainage works from the year 2000 from 'Packagé-‘l as the initial phase, |
Package-2 from 2003 as second phase and Package-3 from 2004 as the last phase. '

10.2 ° Construction Method
10.2.1 Basic conditions
(H Structural feature and major work quantities

The structural features and major work quantities are calculated as follows:

(a) - Package |

. (i) - Kamal drainage channci (main) : 4,463 lin.m
1 - - Levee embankment 5,535 lin.m
- Concrete parapet wall | - 484 lin.m
- Re\'etme,nf, typel - 1,741 lin.m
- Revetment, type Il 1,591 lin.m
- Sluiceway : 15 nos.
- Roadway girder bridge ' - 6 nos.
- Pedestrian girder bridge 3 nos.
(i) Kamal drainage channel (branch) : 2,755 linm
- Levee embankment : 1,528 linm
- Heightening of exist. masonry 624 Jinm
- Reveiment, type 1 - 1,714 linm
- Revetment, typé |l o 1,629 lin.m
- Concrete ditch : - 452 lin.m
- Sluiceway E - 8 nos.
- Shuice culvert L 2 nos. -
- Stuice ditch -  2nes.
- Roadway girder bridge | © - 14 nos.
l - Pedestrian girder bridge 3 nos.
- Roadway in-situ bridge 2 nos.
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(b) Package 2

() Tanjungan drainage channel : 2,536 lin.m
| - Levee embankment 3,531 linm
- Concrete wall 1,134 lin.m
- Revelment, type 11 347 lin.m
- Shiiceway | 7 nos.
- Roadway gfrder bridge 4 nos.
- Pedestrian girder bridge - 1 no.
(i) PIK Junction drainage channel : 765 lin.m
.- Concrete ditch ; - 765 linm
- Shuiceway | - 1o,
. - Roadway in-situ bridge - 4 nos.
{c) Package 3 '
(i) ~Saluran Cengkareng dvainage channel 4,213 lin.m
- Levee cmbankmeit 4,589 lin.m
- Concrete parapet wall 1,285 linm
- Revetment, type [ 2,388 linm
- Revetment, type Il 3 1,800 lin.m @
- Concrete culvert, 3-lane - _ 391 lin.m '@f
- Sluiceway o 15 nos. -
- Roadway girder bridge _ 9 nos.
- Pedestrian girder bridge - : -4 nos.
(i)  Gede/Bor drainage channel : 1,203 lin.m |
- Levee embankment 265 linm
- Revetment, type I - 265 linm
- Revetment, type 11 2,101 linm
- Sluiceway 5 nos.’
- Sluice ditch ' 1 no.
- Roadway girder bridge " 9 nos.
- Pedestrian girder bridge _ 1 no.
(iit) Memya draiﬁagc channel ; 2,269 lin.m '
- Co_ncrcie culve‘rl,'op'en 1,986 lin.m
- Conerete culveit, box - 812 tinm

- Roadway in-situ bridge - 16 nos.

(2) 'Woirkingcondilions
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Fiewi

(i) Workable day and hour
Workable day was assumed as follows:

(Unit : days)

Wark Dry season Rainy scason - Annual
May - Oct, Nov. - Apr, total
Excavation, earth 24 18 252

- Filling, earth 22 16 o228
Concrete © 23 23 276

~ Piling 24 24 . 288

The actual operation 'hohr is assumed to bc 8 hours per Jay out of 10-working hour pcr
shiftin principle. ' .

(i)  Hauling distance
The material subject to transportauon will be excavated nmerlal to be disposed and

“demolished structures. The planned spoil bank is located at Teluknaga area - in
~ Tangerang region. Hauling distance for disposal is assumed at around 15 km on an -

average for each package.
(3) ' Planof prbcuremenl method of major construction materials

(i) Bxcavated earth materials in every sites may not be suitable for embankment and
~ filling works. l"urlhelmorc embankment materials are restricted to be procured in
DKI Jakarta area by the local government. In this connection, embankment materials
for levee and pavement foundation is planned to be procured from Serpong in

" Tangerang region at around 20 km far from the project sites. Such material is
scheduled to be procured to necessary sites through licensed suppliers. Excavated
materials above water level will be selectively utilized for back filling. Excavated

earth material will be selected and stocked just beside excavated site till back filling
is carried out. | '

(n) Aggregates for concrete and pavemem works and stone materials for masonry and
drainage works w:ll be procured through licensed supphers due to coslly qmn)
developmcnt in West Java because of small work quantities.

(i1i) Precast concrete products are satisfactorily available in Jakaita cny with various
kinds of dimensions and suppliers by a r;ady-nnde or an order-made system.
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10.2.2 Construction works

Outline of the construction plan of major structures described herein is
“developed taking into account the present site conditions and assuming that the
construction works will be performed by an interational contractor for each package
employing mechanized construction ‘methods. On the same time, conventional
construction methods are also considered taking into account capability of local labors.
‘Construction works of river structures will be principally executed from downstream
part. Construction of sluiceways - will be executed at the location where land
‘compensation completed. For bridge construction, neighboring bridges shall nqvér be
constructed on the same time to keep detour way. For the bridges having ht:'av_»,r= traffic
‘condition, temporary bridge and relocation road may be provided prior to demolition of
the existing bridge. :

10.3  Construction Time Schedule
10.3.1 Basic conditions for sétling of construction time schedule

- The drainage channel stretches are divided into several sections for construction
purpose in consideration of characteristics of compensation as well as construction
orders of river structures in drainage channel and bridges.

In the viewpoint of compensation, construction priorily' is given to the :seclion
having the smallest number of households. In this sense, embankment type levee has
priorily over parapet type levee, because parapet wall will be constructed at the sections
having dense households. ' '

While, in the viewpoint of construction purpose, constniction priorily is given by
the criteria shown below. ' ‘

- 'The drainage channet shall be exe'c'ute:d from (’lownstrean'l part in principl'c. o
- Sluiceway under revetment shall be constructed during revetment construction
peried. o :
- Sluicéway under levee shall be constructed during levee construction pcriod;
- - Channel structures under and- around a bridge shall complete prior to
 commencement of the bridge construction at least for 10 m long in both the
upstream and downstream parts of the bridge. '
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- Bridge construction in each section shall be made from downstream part in order

1o follow river stnicture construction.
- The construction periods of neighboring bridges shall not be overlapped.

10.3.2 Construction time schedule for each package
The construction time schedule was formulated based on the above conditions.
Relationship between channel stretch and working period for each package is as

follows:

| (1) ~ For contract package-!

Section Length (m) Priority  * Work Period

1. Kamal drainage channel {main) 4,209 .
Stage | _ . : ' :
"KM 0040m - KM 1540m 1,257 1 Aug. 2000 - Aug. 2003
Stage Il . E
KM 16+0m - KM 2140m 312 3 Jan, 2001 - Sep. 2002
KM 2140m - KM 2640m 434 2 May 2001 - Jul. 2002
. KM 2640m = KM 40+32m - 992 4 Jul. 2001 - Sep. 2003
!,, : R ' KM 4043201 - KM 4840m - 542 S Aug. 2001 - Jan. 2004
~ Stage lil . .
KM 48+0m - KM 5740m 762 6 Jup. 2002 - Apr. 2004
2. Kamal drainage channel (branch) 2,755
KE 00+0m -KE 10+7m 626 ] Apr. 2000 - Oct. 2003
KE I04+7m - KE2143dm 905 2 Jul. 2001 - Mar, 2004
KE 31434m - KE 30+4m : 772 3 Jan. 2002 - Feb. 2004
KE 30+4m - KE 33+0m © 452 - 4 Nov.2002 - Fcb. 2004
(2}  For contract package-2
Section . Length {m) Priority Work Period
1. Tanjungan drainage channel 2,610
TMGO-TM 17-0m - 1530 1 May 2003 - Oct. 2004
TM 1840m - TM 2545m 527 3 Jan. 2004 - Jan. 2005
TM 25+5m - EP - 553 2 Aug 2003 - Feb. 2005
2. PIK Junction drainage channel . - 765 -
BP-NM32-0m 435 1 Apr. 2003 - Mar. 2004

NM 32-0m - EP : -~ 310 - 2 Apr, 2003 - Jan. 2004

(3) . For contract package-3
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“Section Length (m) Priority Work Period
‘1. 8. Cengkareng drainage channel 4,214

CM 0140m - CM 07-4m 548 3 Apr. 2004 - Sep. 2006
CM07-4m - CM 1540m 672 S5 Aug. 2004 - Nov. 2006
CM 15+0m - CM 2940m 1,362 2 Apr. 2004 - Sep. 2006
CM 29+0m - CM 32+10im - 435 I Apr. 2004 - Oct. 2005
CM 32+101m - CM 36-dm © 87 4 Jul. 2004 < May 2006 -
- CM36-4m - CM 49+1m 1,140 6 = Dec. 2004 - Oct. 2006
2. Gede/Bor drainage channet 1,182 . : , -
GM 00+0m - GM 0340m . 47 I Apr. 2004 - Apr. 2005
- GM 03+10m - GM 1040m 570 2 Apr. 2004 - Dec. 2006
GM 1040m - EP _ 565 3 May. 2005 - Nov. 2006
3. Meruya arca - 2,269 o _
MM 101401 - MM 302+6m 520 1 Jan. 2005 - Oct. 2008
MM 30246 - MM 310+5m 348 4 Nov. 2005 - Sep. 2006
MM 310+5m - MM 144+0m 328 3 Jul. 2005 - Oct. 2006
MM 1440m - MM 21+46m - 548 2 Feb. 2005 - Oct. 2006
MM 21+46m - EP 525 5

Nov. 2005 - Oct. 20006
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