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CHAPTER 3 EXAMINATION AND EVALUATTON OF ALTERNATTVE SYSTEMS

3.1 General

It will be necessary to establish the sub-gystens

PART 11

shown in Fig.

3-1-1, as well as a comprehensive system to organically combine them, in

order to achieve the future goal of solid waste management in Jakarta,

Tn this Chapter, the alternative systems for the technical system in

particular are examined and evaluated, and the basic directions of those

sub-systems besides the technical system are also examined.

Technicatl

Citizen

Operation

System

Fig., 3-1~1 Sub-systems in Sclid Waste Management

3.2 Examination of Technical System

3.2.1 Collection

1} Required improvements

System

o Simplification of Collection

The required improvements of the cellection system are summariscd
below,
Establishment of o Vehicle Mechanisation |
Efficient Collection o Tmprovement of Inefficient
System > Transfer Method i
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2) Cost comparison between improved and current systems

Current collection systems are as shown in Fig, 3-2-1,

Vehicle (L : Large,

© System ' Transfer _
8 i Small)
Door-to-Door System — L. Oﬁen Trnék
S. Compéttbr
Jali-Jali System 5. Tipper
S. Compactor
LPS System ————1— L. Communal Cbntaiher Arm Roll
(10m3) '
~—— Open Space L L. Opeh’Tfuck
Handcart Pool S. Tipper
" Concrete Bin

— Depot + Shovel Loade -+ L.'Tipper

- L. Communal ———— Arm Roll

Container (10m3)

-~ Handcart Pool —— L. Open Truck, S. Tipper

Fig. 3-~2-1 Collection Svatems

The collection cost of each system under the curreht-conditioﬁs-is

given in Fig. 3-2-2,
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Present ' 0 5,000 10,000 15,000
o : I —— —Rp/ton

1. Door to deor-L.Open truck - _:[16028
2.boor to door-8,Compactor - 9964
3.LPS-Open space-L.Open truck ' 5

-Handcart pool- 1002? %1741
4.Jali-Jali~S.Compactor - 10795
5. LPS-—Opén -space-5,Tipper 78

-Handcart pool- : ™ 112 : "494324
6.Jali~Jali-S«Tipper - 91258
7.LPS-Container-Arm roll ‘
_ ~Depot~Container- 6391 %103
8.LPS~Depot-Shovel loader-L.Tipper 6250 962

% Cost of Handcart Collection by RT/RW

L
, ' : ' 0 5.000 16,008 15,000
Improvement Rp/ton
- - : #
1l.boor to door-L.Open truck ] 16028
2.LPS-Open space-L.Open truck | 10b29 %11741*
~Handcart pocol- :
3.Door to door-S. Compactor ]9811
4, LPS-Open space -S.Tipper The %3424'
-Handcart pool-
5,Jali~Jali-S.Tipper _]9_:158* E
: : : : : : Note
6.Jali-Jali-S,Compactor MJJ8580 * Same as present
7.LPS~Depot-Shovel 'loader—L.Tipper 6250 7952
8.LPS~ Sontal er-Arm roll 4888 % 6600
ontainer-
9.Small Cont_ainer--L.Compactor “..____._.~__] 6577

Fig. 3 -2-2 Collection Cost
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The. current situation of vehicle tripé 1= pot efficlent in ‘the
systems such as the door-to-door and LPS~open sﬁace svatems.  While
these svetems have little room for improvement in regard.to the time
required for CDllectioﬁ and transportaﬁion, the other systems
(excluding the LPS-shovel loader system) can be largely impfbved by
the introduction of strong operational éontrol;'-Table 3-2-1 shows
the improved situation of. vehicle trips _Byl ekfeﬁaing .the small
communal container system which is currentliy being iﬁtroduced.-IWheﬂ
the target trips are satisfied, fhe'collection cost will be as shown

in Fig. 3-2-2,

Table 3-2-1 Current'and Impfoved Number of Trips

' ' Current No. 'Improved No.
System Vehicle uged of trips of trips
Door-to~Door System | L. Open Truck 1.3 | -
S. Compactor |- L.6 ' 2.0
Jali-Jali System 5. Tipper 1.6 -
' S. Compactor 1.6 2.0
$. Communal Container | L. Compactor ' 3 2.5
(1 m®) ' '
LPS | L. Communal Arm Roll 2.6 3.5
Container (10 m®) : '
Open Space, ... Open Truck 1.8 -
Handcart Pool, S. Tipper 1.9 -
Concrete Bin : :
Depot | Shovel ‘L. Tipper 2.5 2.5
Loader : :
Container | Arm Roll 2.6 . 3.5
(10 n®) Co
Handcart Opéh Truck 1.8 -
Pool Tipper 1.9 -
L: Large S: Small
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The following points can be concluded from Flg, 3-2-2,

a. The door-to~door system 1is very expensive,

b. The LPS open system 1s also comparatively expeﬁsive.

¢, The Jali-Jali system is not really cheap.

d. Those LPS systems with transfer equipment, =cuch as the
LPS-depot-container and LPS~depot-shovel loader systems, are

cheap to run.

e, The small container (lIm®) system is cheaper than the other

systems.

3) Conditions for basic system
In deciding the future system, the service, appearance, sanitation
and fee collection conditions should firstly be considered,. in
addition to the system's collection cost, and the physical
conditions of the area should then be examined.
1 11 111 v
Cost ervice Area's
Alternatives : Appearance Hy Physical Result

Conditio
ns anitatio

Table 3-2-2 shows the characteristics of each collection system and
their appraisal. 1In principle, those systéms whose cost conditions
and service/appearance/sanitatior conditions have been regatively

appraised should not be adopted,

Of the existing systems, the LPS-handcart pool, open space and

conerete bin systems should be replaced by other systems in view of

cost and sanitation considerations.

While -the LPS-container system is very much preferable in terms of
cost, 1t 1s unsuitable due to the difficulty of securing enough
spaée for the required number of containers to deal with the amount
of wasté in each area, and also due to the inevitable scattering of
waste around container locations in Jakarta, In addition, the
manageﬁent of large communal containers (6 - 10m®) by the compunity

1s difficult to sustain. In comparison, each RT/RW unit is expected
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to manage small communal containers of about 1 m® (i,e. keep the

container - locations clean and tidv and obtain the residents'

agreement for container locations), This point is verified'ﬁy the

collection experiment conducted in Cempaka Putih in August 1986,

Table 3~2-2 Comparison of Collection System

1 I1 IT1 v
_ Appe?r— e Ap-
Ser-| ance . Physical conditions | prais-
Cost vice | sanita- Fee collection of area al
tion
Door-to- | L.Open Truck | -- ++ ++ Direct collec- | Road conditions x
Door tion possible mist allow direct
. access by vehicle
S. Compactor | - ++ + to every household x
- . . For areas where
Jaili-Jali | §. Tipper /+ [+ ++ depots’ cannot be o
provided or where
i : vehicles have ho
S. Compactor | + "/ A direct access ?
I ‘ For areas'where
Céntainer L. Compactor | + + + depots cannot be o
provided
LPS s :
Arm Roll 4+ -+ - ‘|Diréct collec- x
Container tion.impossible
less hand-
LPS Open un !
Space, L.Open Truck | -- -/+ - carts dérgctly X
Concreie ogerate Y :
Bin. LPS Dinas. When RT/.
Depét - RW is involved,
: handcarks
¥ - - -
gigfcart §. Tipper I+ operated by RT/ x
RW
LPS : .
Depot.- N _ - Where depots can
Shovel L. Tipper 1+ I+ I+ be secured o
Loader
LpPs
Depot - Arm Roll ++ -/ -1+ o
Container
-- Very bad ¥ Not good
- Bad o Good
-/+ Fair
+  Good

++ Very good
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Ag  the door-to-door system is very expensive to operate, 1t 1is
unsuitable as_fhe standard system to provide a solid waste collec-
tion service in Jakarta. Tts adeption shﬁuld be limited to those
areas where an additional collection service to the ordinary
service is required,

Thé Jali-Jali system is currvently employed in those areas where
handcart collection cannot be maintained and LPS spare cannot be

secuored. This system may be suitable for those areas where the

‘small communal container (1 m3) system cannot be applied.

The selection of the collection system should be based on the

. following order of priority, t.  LPS-depot-container system,

2, Small container system, 3., Jali-Jali system,

1, LPS-Depot-Container
Svstem

l

(Depot_cannot be'securéd)

2. Station Collection
{(small communal
container system)

— -

{Unsuitable local conditions)
¥

3. Jali—Jéli Svstem

Fig. 3-2-3 Selection of Optimal Collection System

The LPS-depot-container system and the small communal container
system are CBeapef than the other systems even when the cost of

handcart collection 1is iIncluded. The LPS-depot-container system

will .ﬁot necessarily be the cheapest, however, if the personnel

cost increases,
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Improvement effects
Given the same haulage conditions, the improved system structure
shows the following effects in comparison to the current structure.
If the LPS~depot-container system is provided, mainly in the
peripheral areas of Jakarta, 1t will possibly_have a 50%Z share of
the total amount of waste collected. The small communal container
system (1l m*), which will be introduced in Jakarta's central and
commercial areas and those areas where depots carnot be secured,
will be capable of handling some 15% of the total amount of waste
collected. The share of the Jali-Jali system, which will be mainly
introduced in the areas of Kampung, will be some 208% in
consideration of the future income level of the residents. The
door-to-door system, which can only be introduced in high income
areas, will probably have a share of some 157 in view of the fukure
ratic of the high income groups. Based on. these conditions, solid
waste collection in Jakarta will consist of a combination of the &
systems shown in Fig. 3-2-4 compared to the situation at present
where there is a number of different systems.
Present Improved

_ Collection Collection

% System System

100 .

00 N Door to door

g9 Jali-Jali

70 .

[  small container

50

- LPS-Depot-Container

40 E LPS- Depot-Shovel loader

30 - ]

LPs-Container
20
LPS~Handcart pool
10 o LPS-Depot~Handcart pocl

cHilHH % 1pPs-Open space/Concrete bin

'85/86 2005

Fig. 3-2-4 Present and Improved Collection Systems
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Fig. 3-~2-5 shows the results of the trial cost caleulation. When a

comparison 1s made between the unchanged present structure in 2005

and the

30

20

19

improved structure, the lattor results in an  annual
operaticnal saving of 8.2 billion Rp.
85/86 - 2005
A (2305)
30.7
S Vehicle 2149 1398 wos.
RD_8.2 Crew 3657 1728 Persons
22.5 Billion/y Driver 1728 1123 Persons
. 1 S.Container 0 6oB2 Nos.
e L.Container 635 1138 Nos.
. Vehicle T0% 8%
_ 6.6 20.0 Operation Rate
1.2 -
A : Current Collection System
B : Improved Collection System
, {3: Vehicle Collection
4.1 %2.5 % Handcart Collection
A A B
Fig. 3-2-5 Tffect of Improved Ccllection System
5) Depots
Both the depot-shovel loader and depot container systems are

promising depot svstems. Fig. 3-2-6 shows the cost comparison of

these 2 systems. However, &ince the depot-shovel loader svetem is
the more expensive, the application of the depot-container svstem as

the basic depot system is preferable.

The depot-shovel loader system Hhas the following shortcomings in

addition to its cost.

- In order for the advantages of the depot-shovel loader svstem
. to be felt, more than 30 t/day of soclid waste is required.
Handecart workers would be obliged to haul the solid waste from

distant locations to satisfy this requirement.

~ The fast replacement of a broken shovel loader e difficult.
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{Rp,/ton/a) ) . |
]
X .
| |
| f ; !
15,000 T —-1 hhhhhhh == T
H [
) I
' i I
suovsu; | :
LOMDER {2
10,000 |-~ ORPE R Lo S
1 gy .
fa"l. |
HANDCRRT Lo oo MLLT TP
POOL ] ' LT v
|
I
P !
5,000 == ——- I e P
i ! !
CONTAINER | i i
| o
i I 1l
) i |
| } } '
0 10 20 30 . (ton)

Fig. 3-2-6 Comparison of Collection Cost by Depot Svstems

Haulage
Haulage system requirement

It will become increasingly difficult to secure disposal sites in
Jakarta 1n the near future, Based on the present forecast,
therefore, large disposal sites should be secured in Bekasi aﬁd

Tangerang .

The . distances between these disposal sites and each Wilayah are
shown in Table 3-2-3. As the distance from: collection areas to
disposal sites 1is generally 10 - 15 km at present, thé distance'

to the new disposal sites will be more than doﬁbled;

Table 3-2-3 Distances to Disposal- Sites
_(Unit: km)

Bekasi Tangefang

Pusat 37 ' ‘30
Utara . 45 24
Barat . 38 32
Selatan 32 34
Timur _ 28 38
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With the establishwent of ﬁew disposal sites at distant locations, a

large 1increase in the cost of both collection and havlage 1s

_anticipated. Therefore, the requirement of the haulage svstem is

given as follows.

The establishment of an efficient

haulage system by the provision
of transfer stations,

Examination of transfer stations

Although many types of transfer stations have heen conceived of, as

shown in Fig. 3-2-7, 3 systems, i.e. plare system, plane svstem with
hopper and ~compactor container gystem, should be selected as the

poqsib]e alternatives in view of the cos t involved,

Pline systan Compactar contalarr dysten

i

Plane syataa vith hoppec Contalnar zeloading systen

T T,

Shraddlng systen

Fig. 3~2-7 Transfer Station Systems
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H Transfef station cost

Assuming the haulage distance to a transfer station to be 25 km,
the costs of each transfer station system for handling amounts of

200 t/day, 600 t/day and 2,000 t/day are as shown in Fig, 3-2-8,

Rp 200ton/d 600ton/da 2000ton/d

5,000 — . ; ;
/ton : N 14528 4387
4180 ; 4163 4178 4120

4,009 13636 ; i :

3005 ; E 11 ' o Haulage

“mgﬁ’,i 11 1% Transfer
' ' ~ Station

3.600

2,000 | S e fn

1,000

=N

g L

i
i

o
AR

y

)

P: Plane system
H: Plane system with hopper
C: Compactor Container system

Filg. 3-2-8 Cost Comparison by Type of Transfer Station

As Fig., 3-2-8 shdws; scale ﬁefits éanﬁot. be expected; in the
transfer. station -due to the réquireménté, for en&irﬁhmental
measures. If too much stress is. placed 6n  the cost aspett;
the provision of a small and :éimplé systém  1$ advantageous.
In the case of large transfer stétion éysteﬁs, the

difference in the cost between the systems is'minpr.
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Land required for transfer stations

While there is little variation among the systems in the amount «f
land required for small transfer stations, the hopper svstem with

a handling amount of some 2,000 t/day requires a larger amount of
land. '

Table 3-2-4  Area Requirement of Trancfer Stations

(m*)
Plane system Compactor
P syste -
tane system with hopper container
200 t/day 3,000 4,600 4,000
600 t/day 7,000 10,000 8,000
2,000 t/day 20,000 ~ 30,000 20,000

. Environmental conditions

When residential areas, etc. are located near a station, the plane
with hopper system is unsuitable due to the possible scattering of
the waste and odour carried hy the wind. As the compactor system
can deal with these possible problems, it is the most suitable

system from the environmental perspective.

Conclusion

In the case of a small transfer station dealing with some

'200.t/day, the plane or hopper systems are the most suitable if no

enviranmental problems are concerned. For a handling amount of

. some 600 t/day, however, the hopper system should be given

priority. In the case of a handling amount of some 2,000 t/day,
the compackor system is preferable due to the fact that its cost
is only margiﬁally more expensive than the hopper system and due
to ité superiority.to the hopper sysfem in view of.environmental

congiderations and land acquisition.



PART 11

Capacity of transfer station

‘The most significant factor in the decision of the transfer statlon

size 1s¢ availability of land acquisition., In addition, the area's
future land use should be ‘tsken into aceount., These conditions

should be given priority over the cost consideration.,

The number of stations required fbf.handling 2,000 t/day of solid
waste (estimated solid waste generation in each Wilayah in 2005) and
necessafy land will wvary depénding on the station size, as shown i1in
Table 3-2-5,

Table 3-2-5 Requirement for Total Site:Area g

Size System Number ‘ha/station  Area vequired
200 t/day  Plane System 10 0.4 4 ha
with Hopper _ _
600 t/day ?1ane.System 3 1 3 ha
with Hopper _ : _
2,000 t/day Compactor 1 2 2 ha
Container : . :

It 1s clear that a large-size station is preferah]e in terms of
better land utilisation. While small. stations are usual]y located
within the subject collection areas, it would be extremely difficult
to secure 10 sites in a ‘Wilayah. In addltlon, the land cost would
be very high even if possible sites could be found. In the ]ight of
land prices in Iakarta, the introduction of small transfer stations
would involve a land purchase cost of two times more than that for a

2,000 t/day size transfer station.

200 t/day x 10 Stations : 4ha x Rp.ﬁ0,000/mé = Rp. 2.4 xrlO6
2,000 t/day x | Station : 2ha x Rp.60,000/m? = Rp.1.2 x 10°
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As described below, each Wilayah has 1its own characteristics with

rpgardq to available land for grall transfer stations,

Pusat: - :Fxtremely difficult te secure sites for small
traaner stations in the area.

Utara: Fairly possible-to secure sites,

Barat: Although available land is scarce around Kota, some

stations could be located in the western sector
where new development is expected in the future,

Selatan: Relatively difficult to secure sites for small
transfer stations in the eastern and western areas.

Timur: " While it would be difficule to secure sites for
small transfer stations in Pulo Gadung and
Matraman, there is a fairc pessibility of deing so
in the eastern and southern sectors.

Given the above conditions of each Wilavah, the introduction of
large transfer stations in Pusat and Selatan and of a combination of
small~ and medium-size transfer stations in Ctara, Barat and Timur

should be examined.

'Effects of transfer haulage and transfer station development policy

Fig. '3~2~9 shows the comparison between the haulage cost using

.traaner stations and the cost of direct haulage to disposal sites.

Based on this figure and the conditions for acquiring the necessary

land for transfer stations, the following conclusion is reached for

-each Wilayah.

a. The establishment of large transfer stations using the
compactor system 1s expected to be effective for Pusat and

Selatan.

b, The establishment of small, simple tvpes of transfer stations is

recommended for Barat, Timur and Utara (where the advantages of

a large station are not big enough to justify its introduction).
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Rp. /TON - ! | |
2660 ' I
1 ‘\\\\a“"%
| = o b
S
o S
L - B
8 g EEC
B s i :
- CTOR
E 10000 AL
= ; e
§ PLANE YI1TH HOPPER
e~ .
= . .

10 20 30 40 50 KM
DISTANCE TO FINAL DISPOSAL SITE

Fig. 3-2-9 Haulage/Transfer Cost of Transfer Station and
' ' Direct Haulage

Effects of transfer haulage

Fig. 3-2-10 compares &ith_the transfer haulagé_cost hased on the
above development policy with direét haulage cost bhased on the
current system of collection. An annual saviﬁg of Rb;7.6 Billion-
per a year can be expected in the yeér 2005 by the iﬁtréduction'of

transfer haulage,
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Direct Transfer
Haulage Haulage

44 :__,___
[ — N

o 1.6
. o . 26.
30 b ¥
Billion
Rp/y 20 ,.._____..._....__....,H._..,.....;.;a.’..,_“..,..'.‘-:.::_...._. SRty F— S S—
R _ 7 : Collection
" "Collection :
o & Haulage % : Transfer Station

& Haulaqe

Fig. 3-2~10 Comparison of Cost for Direct Haulage
and Transfer Haulage

3.2.3 Street Sweeping

l).

Required street sweeping system improvements

Street sweeping is an dimportant field of solid waste management,

Its importance 1s underlined by the fact that some 40% of the total

number of Dinas Kebersihan employees are allocated to this work.

Degspite the increasing demand for more sweepers in accordance with
the‘increased length of streets requiring sweeping, new recruitment
1s, . however, difficult owing to the ecity's financial position,

Accordingly, the raticnalisation of street sweeping must be

..conducted in view of the strong financlal demand of other sectors in

. solid waste management in the future.
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The current street sweeping system should be {mproved 1in the

following manner,

Present ' | Future
Manual sweeping of specified Improvement of sweeping
places by assigned sweeper | frequency / Introduction of
(Fixed Sweeping Svstem) patrol sweeping system
Actual Working Hours: 4 AJ : ExpanSion of working hours

Policy for select{on of streets subject to sweeping

While the basic street éweépiﬁg principle is for'thé streets to be
swept by the householdé-faciﬁg them, there are streets wﬁéfe'this
prineiple cannot bhe abﬁlieﬁ. .'The pubiic street__5weeping service
should be 1limited .to fﬁbse streets ‘whose swéépiﬁg. by ordinary

households is too difficulr.

The street sweeping policy by the types of gtreets is as

follows,

Protocol Streets: bDue to the:existenbE'of the median atrip and

the non-existence of ‘houses on both ‘ sides,
sweeping. by residents cannot - be expectad,
Accordingly, ‘the entire lergth ~will be
subject. to public sweeping. .

Economy Streets:  Those sections where the. enlidtient of
resldents’ help is difficult will be’ subject
to public sweeping as 'in the case of - Protocol
streets. Those sections in busy areas will
be especially served. o

Other Streets: In principle, these should be swept by the.
neighbouring households. . Those . sections
‘which apparently require the same treatment
as streets in busy areas or Protacol streets, :
however, will be subject to public sweeping
ar exceptlons, ' ' '
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The_subject sweeping leﬁgths are as follows,

) - 2005
1985/86 e
'85/8 2005 y55e7me
Protocol 445 km 892 km 2.0
Economy 156 569 D) 2.9
Others C112 237 2) 2.1
Total 753 . 1,698 2.25

1) - 50% of the total length of Economy streers.
2) 7.6% of the total length of other streets.

Sweeping-ffequency'and patrol sweeping system

The possible collectiom frequencies are as'diverse as follows.
a. _Sevéfél times a day

b. Once a day

é, Three times a week

d. .Twice a:week

e, Once a week

£. 'Once_every'two weeks

£+ Once a month

Although the. streets in busy areas are usually swept once a day,

other streets are also usually "subject to some sort of regular

-sweeping, The amount of solid waste in the streets of Jakarta is
not lérge. and mostiy consists of sand and fallen leaves. The

sanitation cohditidns-and the beautiful appearance of the streets

can,.therefofe, assumingly be maintained without daily sweeping, 1In
additidn;-the imﬁroVement of the current inefficient haulage system

for collected waste and of citizens' éonsciousness will contribute

.in.thié regard.

It is a difficult problem to decide the optimal collection

‘ freqﬁeﬁcy._-lf the cost of sweeping 1In the year 2005 is assumed to

be somewhere between the current cost and the estimated cost of

maintainiﬁg the current service in the year 2005, a twice weekly

' Systém'may be the solution.
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The annual costs of street sweeping services in those cases where

the current service level 1is maintained and where twice a week

system is employed are estimated below.

c 2005
1985/86 7.0

Billon (| -
Rp/y

4.2

et

2 ......
o ". . '
Daily Daily Twice a week
; . \ 2005
1985/86 2005: Daily Twice a wenk
Sweepers 2,636 ‘ 5,943 2,312
Mechanical Sweepers 7 23 23
Small Open Trucks 0 .0 168
Drivers 7 23 191
Administrative Staff -

418 251

Fig. 3-2-11 Prospects of Cost for Street Seeﬁing

While the introduction of mechanical sweepers for Protocol Streets -
with median strips is‘preferable,'manual sweeping should be the
basic method for other. types of streets 1in view of ‘the cost

consideration,

' The most realistic manual sweeping gystem would comprise a rumber
of teams consistiﬁg of 7 membérs each, wifh each team'being made'
up of 6 sweepers and ! handcart operator, An open truck would be
allocated to every 2 teams'for the traﬂéportatibn of the collected
waste, ‘sweepers and equipment. These teams -would then  patrol

specified areas on specified days of the week,
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3.2.4 Treatment and Disposal

1)

Current disposal situation and review policy

The daily generatjon of so0lid waste in Jakarra 1s 4,930 tons. When
the reusable materials and waste that is self-disposed of 1is
excluded from . this figure, 4,150 t/day of waste remains to be
disposed of. The amount of waste that is disposed of at the
disposal sites of the. Dinas Kebersihan, however, is only 2,160 t/day

and the remaining 1,990 t/day is disposed of at the emall disposal

‘sites qcattefed around the 'city._ The open dumping method is

employed at every disposal site except Srenseng.

The amount of solid waste requiring disposal in Jakarta is expected
to grow to 6,820 t/day in 1995 and to 9,290 t/day in 2005, thus it

"is clear to prepare an adequate treatment and disposal system,

As shown below, there are 5 methods for the treatment and disposal
of solid waste. ‘Here, these 5 methods are compared and their
applicablllty in Jakarta is examlned

a. :Open dumping

b. Sanitary landfill

c. 'Sea reclamation
d. Incinerating

e, Composting

A Jarge ‘number of scavengers are engaged in the recovery of reusable
materials at depots and disposal siteg 1in Jakarta. However, the
sorting and recovery system is not listed here as a treatment and

disposal method bécause'of the following reasong.

a. The results of the analysis on the §0lid waste composition
reveals that there is only a minor proportion of reusable
materials which has little influence on the total amount for

treatment'and digposal,
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The problem on sanitation is involved in the recovery of
reusable materials from solid waste contalning garbage, The
recovery of ‘reusable materials at the source of generation
should be encouraged. Theé recovery of reusablé materials after
-they were discharged requires new systems which havg few
sanitation problems, including separate collection. In view of
the analysis results, however, the d1ntroduction of sepérate

collection would only have a minor effect.

The'recovery of reusable materials by full mechanical sorting is
not a firmly established technology for the treatment and

disposal of waste.

Picking up reusable material at disposal site is very dangerous

and disturbs landflll operation.

Open dumping

Gutline

In comparison with the sanitary 'landfili me thod ﬁhich employs
measures for the conservation of the environment, including
covering soil, disposal methods currently employed in Jakarta
where the waste ig simply dumped at the sites are collectively

called open dumping.
The characteristics of open dumping are summarised as follows.

4. As the conservation of the surrounding area's environment is

neglected, the net cost of dumping is low.

b. Bad odour, the scatterlng of waste and natural fires are
unavoidable due to the lack of covering soil “thus 1esultfng

in the environmental pollution of the surrounding area,

¢. The waste amount disposed of 1is small due .to the laék of

sufficient compaction.

d. As 1ohg as the open dumping method ig" employed it 1is

difficult to prevent the scattering of numerous small di&posal

sites in the c1ty even if they are prohibited by regulations
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because the appearance of open dumping sites is similar to

that of illegal dumping sites.

Situation and cost of open dumping

Almost all Jakarta's dumping sites are located in low swamps.
While the height of the dumped waste depends on the height of the
neighbouring road, it is limitted to generally 2 ~ 4 m in its
height, 1In .generalj no covering soil is used at the time of
disposal altnough final covering soil 1s later provided from

nearby land.

The density of the waste at the dumping sites depends on the

nature of the waste due to the compaction method and the dumping

'beight. It is generally only 0.4 - 0.6 t/m® in the cases where a

bulldozer is used for épreading. As Jakarta's solid waste
originaily has a relatively high density, the dumping density is
estimated to be fairly high with sufficient compaction. At an
open dumping site where the waste is not sufficiently compacted
and the height of the dumped waste is low, the diépoSal site

cannot be used efficiently.

- The cost of disposdl by the open dumping method is made up of the

waste levelling, site road construction, land acquisition and
final covering, as shown in Table 3-2-6, and the total cost is
Rp.é,OOO per - ton of waste except land cost and final covering

cost,

Table 3-2-6 Open Dumping Disposal Costs

Item Unit cost (Rp/t)
Levalling work 1,400
Site road _ 600
Sub total 2,000
Final cover 6,000
Land . 6,000
Total 14,000

- 105 -



(3)

PART I1

The cost mostly depends on the last two items, i,e. the final
covering and land costs. In general, the open dumping method is
expensive due to low efficiency in its operation. In addition, a

large area is required for disposal due to poor utlllyation of

land,

Fvaluation of open dumping method

The open dumping method iz currently employcd in Jakarta and is

‘considered to be an inexpensiﬁe method for the disposal of golid

waste. It is clear, however, that its low cost is largely reliant

on the following conditions which were examined previously.

a. No land cost is involved. The land for a disposal site is
either provided free of charge by the land owner or . can- be

resold at a higher price than original price paid for 4it.

b. No final.covering soil cost is involved, The cost of the
final covering soil is borne. by the users when reclaimcd land

is used,

These two favourable conditions, hewever, have become lncreasingly
lost in the process of urbanlsatlon, as seen in the fact that the
city authorities are now finding it difficult to secure . new
disposal.sites. In addition, the open dumping method causes a
number of problems in terms cf environmental sanitation and the
appearance of the surrounding areas. The open dumplng method is,
therefore, considered to be unsuitable fnr the disposal of solid

waste,

To dispose of more waste at open dumping sites, the capacity
should be increased on the basis of a higher compaction rate and
an- increasing waste height dumpcd, ete, HOWever,-the introduction
of large and efficient disposai sites wou]d require careful
planning. In addition, largc disposal sites would produce heavy
poliution. All these considerations point out the necessity of g
move towards the sanitary landf111 method.
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Fig, 3-2-12 Cost for Final Disposal

3) Sanitary landfill

(1} Outline

'Environmental poellution due to had odour, scattering waste,
dischafging leachate, damage to the scenic beauty, the generation
of harmful insects and smoke due to natural firee 1is possibie
at . any landfill disposal site. The  sanditary landfill
dispoéal' method, however, applies measures to keep these
advefse. effects on the environment to a minimum, The maior

objectives of sanitary landfill are as follows.

a. To prevent scattered waste, bad odour, natural fires,
harmful insects and damage to the scenle beauty by the

application of covering soil, This covering soil 1s also
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expected to reduce leachate by limiting the permeaticn of
rainwater into the waste layer,

To prevent the undesirable effects of leachate by conducting
the - collecfion, cut=off and/or the treatment of leachate

whenever necessary.

To achieve the maximum compaction of waste for efficient
disposal.
To prevent the undesirable dispesal of hazardous materials by

controlling and checking the amount and composition of waste

and to secure useful data for the future.

The characteristics of sanitary landfiilfare as follows.

a,

- Even in those cases where incineratlon or composting iq

employed, the disposal of the ash and residue 1s_requiréd at
the final stage, Sanitary landfill is curréntly the most

popular method of disposal.

Sanitary landfill is usually the most economical method of

disposal rather than incineration or composting,

Disposal sites which have a large enough capacity must he

secured for the disposal site.

Facility outline

Table 3-2-7 gives the outline of the facilities at a sanitary
landfill site,
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- Table 3-2-7 Outline of Sanitary Landfill Disposal Site

~1ltem

Contents

1)
2)

3

4)

5)

6)

7)

8)

o]

Location

Area

Capacity

Height

Majbr'facilities'
Embankment

o Leachate drainage

]

Railnwater drainage

=]

0o Leachate treatment

Control'facilities

o Access road -
o Fence

Landfill method

Covering soil

Construction cost

Jakarta, Bekasi and Tangerang

30 ha
Disposal site:
Facility site:

5,560,000 1®
Solid waste:

Covering soil:

Maximum: A0 m

Average: 23,2

24 ha (400 m x 600 m)
6 ha

4,560,000 m3
(3,650,000 t)-

1,000,000 m® -

(including final cover)

m

Banking W = 10m, H=5m, L = 1,000 m

Compacting and
drainage pipes

'laying of waste water

L = 2,000 m

Capacity - Q = 900 m®/d
Control building 1 unit
Warehouse 1 unit
Truck scale I unit

W=8m, I =2,000nm

L=2,000m

Sandwich method

Collected on site

Rp.7,000 million (excluding land cost)
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(1) Embankment
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Disposal method

In. the case of" sanitary .landfill the waste is sufficiently
compacted and 3 m thick waste 1s CDVPIPd by 50 cn of 5011 The
waste should be compacted in each 50 cm thickness for. suffic:ent
compaction. §oil covering should be conductgd cach dav to cover

the daily dumped waste,

When the anticipated landfill formation is completed, a final

covering of ! m thick soil is-applied

Weight and quality checks are conducted at the landfill site to
prevent the dumping of harmful waste and to control the ‘disposal

amount respectlve]y

Although a sanitary landfill pilor project 1s currently being
conducted in Slenseng, the adequate collection of leachate and the
sufficient compaction of the waste layer are difficult due to the
poor workability of the site, in  turn’  caused by the swamp

location. 1In addition, no truck scale is installed,

Fﬁrfher examination of the sanitary landfi1l method in Jakarta is
required, The use of swamps for saﬁitary "landfill 1s rather
expensive due to the difficulty of handling the covering goil and
the poor workability for the bottom works,

Swamps are, however, advanrageous for securing- large  disposal
sltes. In short, site selection plays a very important role in

the introduction of sanitary landfi11l d19p0qal

The locational conditions for a sanitary landfill site are as

follows,

a, A large site should be secured, Although the required land
size depends on the amount of waste to be diépoged'of' some 30
ha 1s necessary to deal with a quarter of the waste generated

in Jakarta for a period of 10 years,

b. The foundation of the site should allow for the preparation of
the bottom works and the actual ]apdfilj work to be easily

conducted,

¢. Handling of the coveriig soil should not ba difficult.
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d.  The topography and foundation of the site should a]low te be

easily shielded from the nearby groundwater and surface watev,
e, Few hpuses should be located nearby,

f., The site should have easy access and should ret be too {ar

from the collection areas.

g. The discharge of leachate should not endanger the érea's

surface and ground water utilisation.

Sanitary landfill cost

The cost of sanitary landfill widely varies depending on the
conditions. of the site. It must be particularly noted that the
leachate treatment cost determined by the water utilisation in the
neighbouring areas, covering soil cost determined by availability
of site material and tﬁe land use efficiency determined by the
disposal height largely affect the cost of sanitary landfill. The
construction of a large disposal site to increase landfill height'

should, in principle, contribute to cost reduction,

. Table 3-2-8 shows the sanitary landfill cost based on the

previously described model.

The.cost of sanltary landfill 1s Rp.3,600 per ton of waste and the
total cost inclﬁding the additional haulage cost of some Rp.4,000
per ton, is smallest among such waste treatment methods as sea

reclamation, incineration and composting.
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Table 3-2-8 Cost of Sanitary Landfill

(Unit: Rp/t)

Icen Unit cost Remark;
Construction cost 1,920 .
Operation cost 1,270 Including covering
~ soil
Covering soil -
Land cost ' 410 5,000 Rp/m?
Sub total 3,600

Additional transportation 4,000 Distance 40 km

cost .
Sub total _ 4,000
‘Total cost 7,600

Sanitary landfill

Sanitary landfill is the most economical ﬁethod of waste disposal
which maintains a sanitation and living environment. It should,
therefore, be employed as the basic methed for solid' waste
management in Jakarta, However, as sanitary lardfill réquires.a
large site, gite acquisition is a precondltion of its employment,
Moreover, the selection of the site location should be carefully

made because of largely affecting its disposal cost.

Location of sanitary landfill disposal sites

As  the availability of land 1s a large constraint, land
acquisition is a preceding condition. The basic prlnciples for.

locating the sites are, however, as described below.

a. Haulage distance

Comparing with the haulage cbst for a distance of'20'km, the
costs for distances of 40 km or 10 km change to sbme 145Z or
some 70% respectively. In terms of the unit disposal cost;
the above percentages represent an increaqe of Rp.4,000 per
ton or a decrease of Rp. 2,200 per ton respectively. Ag the

haulage and disposal cost is affected by the haulage distance,
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the first priority should be gilven to the location of disposal
gites.

Number of disposal sites

Realistically conceivable locatiéns for saritary landfill
sites in Jakarta are in Bekasi and in Tangerang. In addition,
sea reclamation is possible in the northeast of the city. As

Bogor area located on the south of Jakarta acts as a source of

Jakarta's groundwater, a landfill site 1in the area would

require measures to provide adequate leachate treatment and
meagures to prevent groundwater poliution, The number of
disposal sites and their  respective haulage costs are

calculated as follows.

Number of disposal sites and haulage distances

Case Location Service area

1:1 site Bekasi 30 km radius
2:2 sites Bekasi/Tangerang 18 km radius
3! 4 sites Bekasi/Tangerang/Rogor/ 15 km radius

Sea reclamation

The haulage cost of Case (1) is 127 more expensive than that
of Case () + In comparison, the cost of Case C) ic 87 less
expensive than that of Case (2) . (as shown in Fig 2-3-15).

In short, even if 4 sites cannot be secured, ? sites in east

and west should be secured. Although the establishment of &
sites is definitely the most desirable, the establishment of 2

sites is acceptable in view of the cost difference of lessg

than 10Z,

"However, if the sites are acquired at rthe periphery of the
~clty or outslde the citv, the haulage cost difference

" decreases to the order of 50% due to the shorter haulage

distance invelved, as described earlier. Consequently, the

acquiéition of sites within the city area should be pursued.
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Fig. 3-7-16 Number of Disposal Sites and
Transportation Cost

Sea reclamation

Qutiine

Sea reclamation is conducted in Jarge coastal citieq, such

Tokyo, and is characterised by the followlng.

d.

The acquisition of the disposal site is easier than in the
case of landfill.

It offers new land at the end of the service period.

A sea wall is required, of which the construction cost

is very high.

The leachate treatment is relatively easy due to the
absence of groundwater for drinklng and the limitatjon of

water utilisation to fishing,
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Facility outline

One candidate for a sea reclamation disposal site for Jakarta is
the neighbouring area of Kel. Cilineing which is located to the
northeast of Jakarta and where the construction of a timber port
is planned, An outline of the possible sea reclamation in this

area is given in Table 3-2-9,

Table 3~2~9 Outline of Sea Reclamation Disposal Site

Ttem Contents
1) Outline
Location Planned timber port location
_ northeast of Jakarta
Area : 30 ha

Disposal capacity 15,000,000 m® _
Waste: 12,300,000 m® (12,300,000 t)
Covering soil: 2,700,000 m®

Disposal héight 30 m

2) Facility outline

Sea wall 4,040 m
Access road Use of existing voads
Waste water _ Aevation pond
treatment facility
Partition wall 950 m
3) Cost Rp. 100 billion (Rp.l10,200/t)
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Fig. 3-2-18 Sea Wall
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Sea reclamation cost

As shown in Table 3-2-10, the sea reclamation cost is Rp.11,700/t
which is 2.3 times higher than the cost of sanitary landfill.

Rowever, it is cheaper than incineration,

Table 3-2-10 Cost of Sea Reclamation

(Unit: Rp/t)

Ttems Unit cost = Remarks
Construction cost 10,200
Operation cost 950 _
Covering soil 550 Distance 20 km
Land cost o L= :
Total ' ' 11,700
Transportation cost ' -4,000 Distance 20 km
Sub total : -4,000
Comparison with sanitary 7,700 Additional cost

landfill cost

Evaluation of sea reclamation method

The cost of sea reclamation is high due to the construction cost
of the sea wall. There ié, therefore, no immediate need to
introduce sea rec]amafion prior te iandfill.. However, with the
requirement for a large disposal slte in accordance wifh the
increased amount of sblid_ waste, a new disposal site .may be
required ' depending on whethef- 0r not .additiOnél siées can be
secured in Bekasi and Tangerang. In conclusion, a possible sea

reclamation site should be secured in the long-term perspective.

Incineration

Outline.

Incineration intends the stabilisétion and reduction of ﬁhe
generated solid waste for disposal by burning the comBustible
materials of the solid waste. In the case of a large plant, the
generated heat energy is also recovered. The characteristics of

incineration are as follows.
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a. If the low calorific value of the waste is over 800 Keal/lkg,

the waste 1s capable of spontaneous combustion, making

incineration possible.

b. As a result of incineration, the welght of the waste is
reduced to 15 - 207 and the volume is reduced to 5% of the

original volume,

c. 'All germs are killed due to the high temperature., The
decaying centent of . the incinerated ash is less than that of

the eriginal waste.

d. A number of large incineration plants, particularly in Japan
ahd'Eﬁrope, are conducting the recoverv of the heat energy for

power generation and other purposes.

e. Although the disposal cost is high, this method should be
‘glven serious consideration for those cities where the
landfill cost is high due to difficulties in acquiring a
disposal sife because of dits distinctive reduction of the

volume.

f. The ash can be used as an intermediate covering for the final

disposal site.

Qutline of incinevation facilities

Fig. 3-2-18 shows the incireration system. The main facilities

.are the solid waste supply system, incinerator, ash discharger,

gas cooling system, gas treatment system and alr supply svstem.
In addition, a power generation eystem, water treatment svstem and
steam cooling systém, ete. may be installed. Tt should be noted
that the economy of power generation by solid waste incineration
ﬁidéiy varies depending on the qualityv and quantity of the solid
waste, |
. : 8

S8ize and cost of incineration

It is estimated that Jakarta will genervate 9,290 t/day of solid
waste in the year 2005, While the location of an incineration

plant should be determined taking into consideration its role am a
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transfer station and 1ts advantages in reducing tﬁe waste volume,
a large plant is desirable in ordey to reduég the'qpération cost.
From the viewpbint of power generation, the plant should treat
more than 500 t/day. The average Hauiage distance shoﬁlﬁ be
preferably 10 km or less in view of the:'éffiéient"use"of the .
collection vehicles. As the wéste generation density in Jakarta
1s high, the average haulage distance for.ah'jncinefation plant
with a capacity of treating some 2,000 £/day is approximately. 10

km, as in the case of transfer stations.

Apart from the incineration plant's operation cost, the ash’
haﬁlagg cost should be included in thé inéineratiqn cogt. In
comparison,  the income from power génération and the redubtibns in
the haulége'amount, final disposal amount and requiréd soil for
.the final covering of the reduced waste volume contribute to the
cost reduction. The resulting incineration cost is'giveﬁ in Table

3-2-12, showing the advantages of a large'plént.
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Table 3-2-11 Outline of TIncineration Facilities

Item

Treatment capacity

Treatment capacity

Treatiment capacity

1,500 t/d 600 t/d 100 t/d
1)  Amual treatment '450’000 c 180,000 t 30,000 t
amount
2) Plant area 6 ha 3 ha 1.5 ha
3) Annual ash amount 20,000 t 36,000 t 6,000 t
4) Operation method 24 hrs 24 hrs 24 hrs’
i Continuous Continuous Continuous
5) Major facilities
- Reception & supply Pit and Crane System
system - _
- Incinerator Stoker . Stoker Stoker or fluidized
- Gas cooling system Boilér Boiler " Beiler or water jet
- Gas treatment Electric dust Eiectric dust Electric dust
system (HCZ collector collector . collector
removal unit) : :
- Ash discharge - . ; < g
system Pit & crane Pit & crane rit & crane
- Alr ‘supply system  Forced draft fan, Same as left Same ‘as left
induced draft fan, : :
concentric stack
- Power generation 6,000 kW 2,300 kW -
- St i T .
sygiszOOIng Steam condensor Steam cogdensor Steam condensor
- Waste water Biological Same as left Same as left
treatment system. treatment,
‘coagulator
6)  Construction cost 171 billion Rp .~ 18 billion Rp

78 billion Rp
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Table 3-2-12 Cost of Incineration

(Unit: Rp/t)

Capacity : 1,500 t¢/d 600 t/d 100 t/d
Construction cost depreciation 19,700 22,300 76,700
Operation cost . 10,900 12,100 16,600
Transportation of ash - 700 700 700
Sub total 131,300 35,100 47,000
Revenue of electricity : -2,100 ~-1,600 -
Substitution for covering : -600 -600 ~-600
Sub total ' ~2,700 -2,200  -600

Total . _ 28,600 32,900 46,400
Transportation cost saving -4,000 =4, 000 -4, 000
Disposal cost saving -3,600 -3,600 - —3,600
Collection cost saving - -2,000 -~2,000
Sub total -7,600 ~9,600 9,600

’ ' 21,000 23,300 36,800

Net cost of incinerator

Evaluation of incineration method

The low calorific value of the solid waste should be 800 Kcal/kg
or mofe for eConomicaliincineration. Existing analysis results on
solid waste show the low calorific value of domestic waste to
range from 700 Kcal/kg te 1,500 Kcal/kg with an average of 1,100

Keal/kg., Therefore, the presence of a fairly large amount of

-waste with a calorific value of less than 800 Kcal/kg is expected.

Moreover, the composition of solid waste fluctuate with the
seasons, In the rainy season in particular, the low calorific

value -of the waste is expected to be lower than usual due tao

- mixture of fruit residue, ete,

in shdrt,_the.introdﬁction of an incineration system with a cost
curfently_higher than that of sanitary_landfill is questionable,
As the low calorific valﬁe is expected to increase with the
increased amount of paper and plasties In the waste, the analysis
on thé content of the waste should be continued for further

examination.
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6) Composting

(1)

Outline

When waste with a high orgaric refuse content (paper can also be
made Into compost) is subject to the biological decomposition
process (ferméﬁtation) under aerobic corditions at a temperature
df 40 ~ 60°C, 1t will eventually become compost, This compost can

be ‘used as an organic fertilizer or s0ll  conditioner for

agricultural land or parks.

On the compoqttng process at leaet, 30 - 60 days may be_required.

While the maintenance and control of this process appear simple,
the dlfficultieq in obtaining good quality compost lie with the
requirements for the minimum inclusion of foretgn matter and the
maintenance of the fermentation conditions over a long period of
time. The compost so oBtained has to be used for 1aﬁdfill if
there is no demand for 1it, As its volume reduction rate is not as
high as that of incineration, composting should be regarded as an
intermediate treatment method which should only be used baspd on
the demand. The demand irend therefore, should be continually

watched and good quality rompost should be produced.

Although Jakarta's current solid waste is suitable for composting
in view .of its large ratlo of organic matter, the demand for
compast 1is said to he only some 800 t/dav which 1 10Z  of
Jakarta's generated . solid waste amount, Therpfnre, cdmposting

should be regarded as an auxlliary Intermediate: treatment'hethod.

When composting s intended to bhe Introduced as the solid vaste
treatment method, the waste must be limited to that ‘which is
suitable for composting and the waste should be checked for any

changes in composition.
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Outline of composting facilities

Table 3~2-13 gives the outline of composting fecilities, The
construction cost of a 200 t/day composting facility is

approximately Rp.8 billion,

Table 3~2~13 Outline of Composting Facilities

Item Contents
1) Disposal capacity : 200 t/day
2 Annual disposal amount 60,000 t
3) Operation hours 16 hrs/day
4) Compost production 15,000 t/year

5) Rejected amount ' 18,000 t/vear

6) Major facilities

=~ Reception and supply system Pit and crane
- Pre~treatment svstem Selective shredding
system

—~ Fermentation svstem
~ Maturing system
~ Post-treatment system Vibrating filter

— Odour treatment system

7) Construction cost ' Rp.8 billion

Compoéting cost

As’ shoﬁﬁ in Table 3-2-14, the composting cost is Rp.l4,100/¢,
When the income from sale of the compost is taken into account,
fﬁé‘ cosf: is Rp.11,600/t. Although composting  is much more
econéﬁical ﬁhan: the dincireration method, it is still 3 timesg

highﬁr than fhe‘cost of the sanitary landfill disposal method.
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Table 3~2~14 Cost of Composting

(Unit: Rp/t)

Ttem Unit cost Remarks
Construction cost depreéiation. 6,600
Operation cost : 5,400 .
Transportation cost of reject 1,200 Reject amount 307
Disposal cost of reject 900

14,1006

Sub total
Revenue from compost ~-2,500 Compost production 25%
Sub total ~2,500
Total - 11,600
Transportaticn cost saving . =4,000
Disposal cost saving - =3,600
Sub total -7,600
Net cost of composting 4,000

Evaluation of composting method

The composting method of waste disposal is only pract1ca1 if a
demand for the compost so produced exists., The demand for compost
in Jakarta and its neighbouring areas is 76,000 t/yvear, which is
equivalent to 800 t/day of solid waste, only 10Z of the 9,290

t/day of solid waste generated in Jakarta.

Composting cannot be described as an economical method of waste
disposal in view of the fact that its cost is 3.2 times higher

than the cost of the sanitary landfi]1 disposal method.

In 1963, the introduction of.cbmpostimg in Jakarca was:planned and
the necessary machinery was purchased. However, this machiﬁery 1s
gtill stored In the warehouge due to the lack of cohstruction and

operation funds for the composting facilities.

In conclusion, composting can piay only'a minor role ‘in Jakarta's
so0lid waste management and, therefore, should not be regarded as a

major pillar.
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Fig

Unit Cost of Composting
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PART II

3.3 Other Systems

The followlng systems which support the technical svetem should be
firmly. established in Jakarta for the efficient operation of the

technical system,

o Operation System

o Citizen Participation System
o Organisation System

o Finance System

0 Legal System

3.3.1 Operation System

1Y Collection
(1) Collection frequency

The collection frequency in Jakarta is as shown in Table 3-3-1,

Table 3-3~1 Collection Frequency

1985/86 2005

Door-to-Door ' Twice a week Twice a week

Jali-Jaidi - Twice a week Twice a week

Large LPS Daily Daily

Small LPS ' Three times .or. Daily or three
twice a week times a week

Small Communal _ o Three times a

Container System (1 m®) - week
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There are alternative plans which can either increase or decrease
the current collection frequencv. Although a reduced frequency
would be more economical, it is in fact undesirable due to the
requirement for large storage places and the reduced service
contents, If the frequency 1s increased, the collection cost
increases accordingly. For example, the change from collection
twice a week to collection three times a week would result in a
cost increase of some 10%. - Tn view of the current tight financial
situation, therefore, it is considergd undesirable to increase the

collection frequency,

In the case of the small communal container system (1, m?),

collection of three times a week is desirable.

Table 3-3-2 Effects of Different Collection Frequencies
' on Small Communal Container System

Container cost _ Travelling distance
Daily + -
Three times a week +/~ + -
Twice a week - +
Once a week — : +

Note: 'The effect of the cortainer cost on the total cost is
larger than that of the travelling distance.

+ 1 Good
+/~ : Fair
- : Bad
== 1 Very Bad

Number of cellection trips

The model schedule for each collection system is glven in Tig.

3-3-1,
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0 50 100 150 200 250 300 350 400 450 500 550 60 (minute)

pjndmfivio im vivil ol Wv?‘f)ﬂ
Small Container System | 40[1603]40 B 401160 (40 %'4(” 60 | 601l 40 _]570
1 ' ! 3 ‘
By I N0 W 1 :
- : 0 10 10 10 1t o-VIH.’-WWI
LPS-Container System | 40({40 B40 [[ 407401140 4 00 7 L 1is19
] 2 3 41l
It ;\6 i I v 10V
Door -to door, Jali-jali { 40|11 100  [40840 510017 650 | 404 4071490
System $ : —
1 2
I 1. Pool to Collection Zone
I : Collection
If : Collection Zone to Transfer Station
IV :  Dumping
V ¢  Transfer Station to Collection Zone or Pool
VI :  Rest Time
VI : - Fuel Station

Fig. 3-3-1 Model Schedules for Collectjion Systems

The small coﬁtainer and the LPS container systems may achieve 3
and 4 trips respectively depending on the locations of the
containers, Therefore, in the case of the sinall contaiﬁer system,
2.5 trips are considered. Similﬁrly, 3.5 trips are @uggEQEéd for
the LPS container system. In the case of the door~ to-door and
Jali-Jald systems, the saving in the haulage time will have only a
minor effect on the total number of working hours due. to ‘the long
period - of time necessary for the actﬁal collection work.
Therefore, the malntenance of 2 trips a day should be conqiderod
as the ob1ective for these systems, Based on  the above
considerationq, the number of standard trips for each svgtem 1s

given in Table 3-3- 3
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Table 3-3-3 HNumber of Standard Trips.

LPS container system (10 m®) trips

3.5
Small container system (1 m®) 2.5 trips
Jali-Jali system _ 2.0 trips
‘Door-to-door system 2.0 trips

~ (3) Operation control

The following controls are required for efficient operatidn.

‘0 " Waste weight control Establishment of a

o Working hours control regular and stable

o Travelling distance control solid waste collection
o Light oil consumption control service which citizens
o Maintenance control can rely on

(4} Maintenance

There are 3 possible maintenance systems which are described
below. The mest realistic of these is Plan 2: Reinforced
sub-workshop of Suku Dinas Kebersihan and Dinas Kebersihan'

workshop for vehicle overhaul.

Plan 1. Present sub-workshop of Suku Dinas Kebersihan
+ Dinas Keberslhan workshop

Plan 2. Reinforced sub-workshop of  Suku Dinas Kebersihan
+ Dinas Kebersihan workshop

Plan 3. All maintenance work is carried out by Dinas
‘ Kebersihan workshop
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The possible roles to be played by the sub~workshop and the main

workshop are as follows.

Sub-workshop o _ Main workshop
o Daily check and maintenance o Overhaul of such components
o Regular check and as. truck chassis, etc.
maintenance _ ¢ Emergency maintenance which
o Emergency maintenance _ cannot be dealt with by the
o Others : sub-workshop

2} Street sweeping

It is desirable to prepare a collection schedule which indicates the

locations and times of collections.

3) Final disposal/transfer stations

Tt is desirable to provide the éispogal sites with a reception gate
where the so0lid waste can be weighed and the reception time

recorded.

3.3.2 Citizen Participation System

1) Information system

The following information system should be established.

Introduction of a complajﬁt
desk

-~y _Complaints ; : :
l Citizens |4 i [;uku Dinas X Introduction of citizen
~—  Information | ' :

instructors

Regular prepération and:
distribution of information
leaflets

Fig. 3-3-2 Information Syastem
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2) Solid waste collection by RT/RW

fee should be promoted among the citizens.

- 135 ~

._The following measures should be introduced for the
contipuation of handcart collection by the RT/RW,
Citizens <«—(Supply of handcarts)
RT/RW . Suku Dinas
o Kebersihan
. +Preparation of .
Handcart | facilities for’ « | Preparation |
collection efficient of depots
: handcart collection
Fig. 3-3-3 Measures for Continued Handcart Collection
3) Comﬁunity sweeping
It 1is desirable for a system to be set up whereby 2 - 4
'voluntary sweeping davs a  year are allocated for the
sweeping . of  minor streets and small drains in the
community with all the community's residents participating
in the sweeping on these days.
4) Recovery of reusable materials
It 1s desirable for a system to be introduced whereby the
reusable materials are collected by the RT/RW's community
activities, The income  from the sale of ‘these materials is
used for community activities. The official collection and
haulage cost could be reduced in this way.
5)  Others
Thé use 'of'_contajners (plastic Dbags and paper bags, etc.)
for the discharge of waste " and the payment of a collection
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3.3.3 Organization

‘The solid waste management system in Jakarta deploys the ‘actual
workforce to the Suku Dinas Kebersihan 1in each Wilayah- and to the
Seksi Kecamatans which dre under the control of the Suku_ Dinas
: Kebersihans. As the basic wage of the Suku Dinas Kebersihan employees is
paid by the Wilayah, the Dinas Kebersihan finds it_‘difficult 'td'
- adequately supervise and control the workforce. This eituation should be
changed by reinforcing the Dinas Kebersihan as the respon31b]e bodv for'

solid waste management,

The following 2 points can be ‘considered to be majdr fields for

examination in terms of the organization.

a. Whether solid waste management will continue to be carried out

by the Dinas Kebersihan or a public corporation will be set up.

b. Whether solid waste management in Jakarta will be carried out
under centralized control or under decentra}1zed control of

districts will also be set up.

Vith regard to thé first point, the “general advaﬁtages and
diqadvantages of each method are given in Table 3-3- 4, On this aspect
conclusions will not be hastily drawn in this study in view of the fact
that the solid waste management system {in Jakarta . is still being
consolidated and many efforte are currently being made  to 'prepare a

. general framework for the management.eyqtem. Instead, _efforts to improve
the productivity of ¢the collection service and to secure sources of
self~revenue will be made on the basis of the current organi7ation with a

view to achieving the same efflciency as that of a public corporation.
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Advantages and Disadvantages of Dinas Kebersihan and
Public Corporation
Advantapesg Disadvantages
-Dinas Revenue 1s firmlv establish- Factility investment tends to

Kebersihan ed by the city budget, be inflexible due to budget
constraints, making the swift
As recruitment is carried response to changes difficult,
out by the city, only a
minimum of employee educa- Efforts to collect fees do
tion and training is not lead directly to an
required due to the rela~ increase in-operators.
tively high educational . L
standard of the applicants. Difficult to secure emplpyees
: - suitable for gsolid waste
Coordination with other management {pay scale 1is
departments is easy. determined by regulations).
Better public services can
-be provided, Difficult to maintain
discipline;
Service tends to be uniform
and inflexible,
Corpora~ Fee collection efforts As revenue sources tend to be
tion should be strengthened as unstable, excessive services

. self~revenue sources are

required,

Easy to recruit and deploy
emplovees suitable for solid

-waste management.

Maintenance of discipline is
casy as employees violating
the regulations can be
punished.

..Salary can be increaszed

with productivity improve-
ments. '

Timely investment in faeilj-
ties and equipment is
possible,

Variéty of services can be
provided.

may result.

Pay scale may be lowered if
revenue sources are not
secured,

Less profitable public
services tend to be less
emphasised.

As too much stress tends to
be placed on short—term
results, long-~term efforts in
terms of environmental policy
may not he implemented,
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With regard to the second point, as the area's characteristics
should be embodied 1In the solid .waste _management system, the
establishment of an organization which is able to quickly respond to a
changing local situation is desirable, However, as treatment and
disposal face various constraints, including land acquistion, it is
difficult to conduct those works in each Wilayah in an independent
manner. In addition, the Dinas Kebersihan has traditionally been biased
in the distribution of personnel, and has not provided adequate
managerial and technical personnel for the Suku ‘Dinas Kebersihans to
give autonomous immediately. In this study, instead of separation of the
organization, the improvement of the relative status of the Suku Dinas
Kebersihans vis-a-vis the Dinas Kebersihan ‘is aimed to strengthen the

managerial (finance and personnel) and technical independence,

3.3.4 "Fee collection method

The methods for collecting fees may be largely divided into direct
collection and indirect collection. Indirect collectlon 1ncluding
.existing method ‘waste management fees are collécted by collectors  from
households or business establishments. Indirect collection, collectlon
of the waste management fee through some other systems such as tax
systems or charge systems of publiec services, may be considexed. . In
addition, wvarious compromise system of the_ foregoing two collection

methods may also be considered.

The current system is a combination of direct - collection by Dinas
Kebersihan and indirect collection by RT/RW and DISPENDA. - However, fee
collection by RT/RW has not vet been formally established and the rate of
fee collection by DISPENDA 1is still low, In the case of direct
collection, there are cases where fees are euccessfully eollected from
more than half of the households to be collected (for example, in Utara),
so that 1t cannot be concluded that dlrect collection is totally
unworkable, However, it is llkely that direct fee collection will become
increasingly difficult as the coverage expands from the middle income

group to the lower income group, as in the case of Bandung.
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The fee coliectors' cost estimated on the basis of the number of
premises, would amount to Rp.3.7 billion in 2005 in the case of direct
collection, This 1s not a very large burden compared to the commission

of 5% which is considered for indirect collection.

The largest problem of direct collection is that the collection rate
would probably not be ag high as expected due to lack of an effective

method of punishment for those who do nor pay.

In the case of indirect collection, the fees way be charged as a tax
or collected as a surcharge on other public utilities. Of the two, the
latter would seem more effective in the light of the established institu-
tional system. Particularly when the sarvice vates of electricity and of
water supply in Jakarta and the level of the fee collection system are
taken into consideration, collection of a surcharge on electric fee seems
to be the best method by which fees mav be collected from the largest

number of beneficiaries.

In comparison, it would be impossible to increace Ffee collection by

RT/RW by a'large margin in view of its historv and nature,
The -a&vantages and disadvantages of direct collection and of

indirect collection by RT/RW or as a surcharge on electric fee are as

shown in Table 3-3-5,
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Table 3-3~5 Comparison of 3 Fee COIlection_Methods

Advantages

Disadvantages

Direct
collection

Possible to set up a fair
charge which corresponds to
the service.

Fee collection efforts
directly relate to the
establishment of self-
supporting financial
resources.,

Residents' response to the
collection service can be
directly reflected to the
authority,

Fee collection does not

necessarily result in a
reduction of waste generation
but may cause illegal dumping.

As fee collection 1s expen—
sive, the necessary funds for

dts management may not be

obtained,

Excessive services may result
in order to collect fees,

An effective penalty for those
who do not pay the fees is
difficult to establigh,

Collection Collection cost is lower Due to interfeéerence by RT/RWs,
by than that of direct there may be a gap between the
RT/RUs collection. collection target and the
amount paid,
The burden can be adjusted ' _ B
according to income levels, Responsibility for fee collec—
which 18 a characteristic tion tends to be blurred.
‘of Indonesian society, '
Indirect Collection cost is low. This method does not neces-
collection Once established as an . sarily satisfy ‘the benefit

inteprated system, the
revenue will spontaneously
increase with the growth of

the electricity consumption.

Self-supporting financial
resources can be easily
estabiished,

prineiple (solid waste
generation and electricity
consumption do not always
correepond)

"Difficult to set up a fee

standard which corresponds to
the service level.
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Regarding the addition of a surcharge on the public utilities
charge, while there is no case of a surcharge being added to the electric
rates in Indonesia's Past, there 1is an instance of a surcharge heing
added to the water ratgs. There is no doubt that the implementation of a

surcharge will give rise to various arguments and take time,

Particularly as the'génerated waste amount 1s not necessarily linked
to.the electric power consumption, a scheme that would assure an equity
of burden would be ‘Tlecessary., Appropriating a certain ratio_ of
individual household's electric rateé to the waste 'ménagement fund,
though ﬁossible in theory, would be impossible in practice, at least in
the foreéeeable_future. It would, therefore, be'necessary to strictly
control the data on beneficiaries and to make every effort to positively
analyze waste generation by area and by enterprise in order to assure
the equity, as in Bogor where the waste management fee is collected'by

adding a surcharge on the water supply rates.

Certain period will be vequired to actualize a foregoing idea as the
government agencies responsible for electric power supply and solid waste
management are different. <Currently new fee collection system has been
.discﬁssed between :the PLN and DKI in this respect. It is necessary for
DKI to quickly improve the present status of its waste management service
which 1acks_reliabiiity due to its informal fee collection and irregular
serviée, énd, to positively approach the PLN in order to actualize the a

foregoing idea as. soon as it has dore.

Although problems will remain as stated above, a surcharge on
electric rates as a‘ﬁource of funding would raise a substantial amount
when the future giowth of electricity consumption is taken into account.
It is, thevefore, extremely important that an organization and system 1is
established at the earliest possible time for waste management fees to be

indirectly collected as a surcharge on electric rates.
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Cleansing o - Household l
) direct collection ‘

Authority
{Dinas Kebersihan)

A 4

|
i
I

Business
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i Establishment
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| .

I indirect collection ! -
i _ t
|

i

L

- -

Consignee

3.4 Evaluation of Alternatives
3.4,1 Alternatives

Based on the examination in 3.4,1 the possible combinations of the

technical systems are given as follows for comparative examination,

X: The present collection system is maintained and the collected
waste is hauled directly to the sanitary landfill site -located
at a far distance, Street sweeping is conducted in the éurrent

mannei,

Y: The collected waste is transferred to the sanitary landfill site
located at a far disténce via the transfer stations. Street

sweeping ir conducted in the current manner.,

Z: The collection system 1s improved and the collected waste is
transferred to the sanitary landfill site Tlocated at ‘a far
distance via the transfer stations. The street sweeping svatem

is also improved.
W: A large incineration .p]ant is introduced in addition to the

transfer stations in the case of Z ahove. The street swaeping

system is alse improved.
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These systems are illustrated below,

Collection Transfer Station Haulage

PART

Disposal Street
(Incinération plant) Sweeping

Cprrent | Collection { | Sanitary | Current
System Vehicles Landfill System
Current .| Transfer .| Transfer +| Sanitary [ | Current
System Stations Vehicles "l Landfill System
:Improved .| Transfer .| Transfer o Sanitary | | Improved
Svstem " Stations Vehicles "l Landfill System
Improved | Transfer .| Tran=sfer .| Sanltary | | Improved
System Stations Vehicles Landfill | — System

Incine-

ration

Plant

Nofe: See 3.2.1, 3./2.2, 3.2.4 (3) and 3.2.4 (5) for the contents

of the current and improved systems,

incineration and landfill respectively,

Fig. 3-4-1 Planning of Alternative Systems
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PART II

Details and CosEs of Alternatives

Details of altefnatives

Table 3-4~1 shows the planning details for the 4 alternatives,

Investment cost

Table 3-4-2 gives the calculation results of the investment cost

for each alternative,

Annual cost

Table 3-4-3 gives the annual cost for each alternative.
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Table 3-4-1 Details of Alternatives
(19865)
X Y Z W
Collection '
Amount of Waste 1,970t /d 1,910t/4 1,970t/d -1, 070t/d
Hanpower '
Horker 9, 518Nes., 3,65TNos. 1, 729Nes, 1,729MNos.
Drayef _ 2,545 1,728 1123 1,123
Administration 562 314 284 284
Fue} Consumption 19,940 k 2 13,540 k £ 8,807 ke 8.80Tk £
Vehicle 3, 165Nos, 2, 149Nos, 1, 4488os. 1,448Nos.
Handcart: 4,149 4,149 - 2.481 2,491
Handcart collector 4,149 4,149 2,491 2,481
L.Container 635 635 1,138 1.138
- §,Container -0 -0 6,582 . 6,582
Depot 90(62) 90{62) 162 162
Transfer Station .
Amount of Waste 0t/d 9.150t/d 9,190t/ - 7,690t/d
Hanpower
Horker ONos., 81Nos. 81Nos. 8Nos.
Administration 0 161 161 163
Driver 0 461 461 414
Vehicle Tracter 0 34 34 11
Semi -Trailer 0 85 85 43
. Tipper H 351 RH I 318
Fuel . 0ke 6,285 k£ 6,285 k£ 6,180k #
Electricity 0Mw 1,264 Mu 1,264 My 532 Mw

Disposal Site
Amount of Waste

4,172,000t /y

4,172,000t/y

4,172,000t/y

3,722,000t /y

Hanpower
Worker- 60Nos. £0Nos. .60Nos. . bNos.
Driver 156 156 156 136
Administration 58 58 58 58
Fuel 3,142 k 2 3,142 k2 3,142 k£ 2,715 ké
Heavy Equipment 86Nos. BbMNos. 86Kos. T6Nos.
Incineration
- Amount of Waste - - - 450,000¢/y
Manpower . - - - -
Worker . - - - 34Nos
Technician - - 43
Administration - - - 13
Vehicle - - - 16
Ash. - - - - 90,000t/y
Road
Length = 2, 455km 2, 455km 2,400k 1 2,455 km
Road Sweeper - 23Nos. . 23Nos. 23Nos. 23Nos.
" Vehicle | 0 0 168 168
Svieeper 5,043 5,943 2312 2,312
Driver - . 230 230 191 161
Administration 418 418 251 251
Fee Collector 2, 602Nos. 2,602Nos, 2,602Nos. 2,602Nos.
Staff fLocal 2, 147Nos. 2,14TNos, . 580Nos. 580Nes,
“Central 1,301 1,307 228 228
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Table 3-4--2 Investment Cost ({1985) .

(Unit:10%Rp)

X Y : Z W
Investment
1. Construction 94, 492 141,122 158,754 306,192
{ITransfer '
station '
Civil work 0 19,000 19,000 17,060
Equipment 0 23,790 23,190 12,120
Haterial 0 1,920 1,920 960
Sub total 0 46,630 46,630 30,080
{2Disposal site . - : o
Civil work 66,364 66, 364 66, 364 61,512
Equipment | 28,080 28,080 28,080 25,920
{3lIncineration _ '
"~ Civil work ] : ] 0 52,000
Bquipment 0 0 0 119,000
Sub total ' 0 ] 0 171,000
(4)Depot 48 48 2800 280
{5orkshop 0 0 17, 400 17,400
. 2. Purchase of 148,750 133, 846 119,848 | = 115,029
' Vehicle etc. _
(1iCollection '
Vehicle 129,948 68,884 68,884 66,884
{2Transportation 0 26,353 26.353 21,884
_ Vehicle X .
(3lRoad Sweeper 4,140 4,140 4,140 - 4,140
(4)eavy Eguipment] 11,537 11,5317 11,5637 16,034
{5Wehicle for Ash 0 0 el 1,152
{6)Vehicle for 0 0 3,192 - 3,192
) Street waste ' ' :
(73C0n ta iner 1’ 590 1; 590 2 v 850 2 \850
" 0m®) _ .
{8)S,Container 0 0 1,970 - 1,870
{1 w? .
(9Mandcart 1,535 1,535 9221 922
3. Land 20,133 33,8831 36,914 39,264
Acquisition
(Transfer 0 . 18,750 13,750 1 12,500
Station : ‘
{(2)Dispesal Site 19,500 18,500 19.500 19,500
(3Mncinerator o 0 0 R 1 3,600
{4)Depot £33 633 3,664 3,664
1+2 Total 243,242 214, 968 278,502 421,220
1+2 +3 Total 263,375 308,851 315,516 460, 484
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Table 3-4-3 Annual Cost

PART II

(Unit:10°Rp)

X Y Z w
1. Operating Expenses and cost
(1) Collection '
Depreciation 17,065 11,760 10,042 10,042
Hanpower 10,517 7,042 4,024 4,024
Maintenance 7,505 5,141 4,200 4,200
Others 3,968 2,708 1,761 1,761
Sub total ‘ 39,075 26,657 20,027 20,027
{2) Ttansfer station
Depreciation 0 5,713 5,713 4,182
Hanpower 0 1,182 1,182 1,229
Haintenance 0 3,480 3,480 2,329
Others 0 1,097 1,097 1,034
Sub total 0 11.472 11,472 8,714
{3) Final disposal :
Depreciation 9,748 9,784 | 9,784 8,121
Hanpower 447 447 447 411
Haintenance 1,367 1,367 1,367 1,239
Others 2,013 2,013 2,013 1,815
_ Sub total 13,575 13,611 13.611 12,252
(4) Intermediate treatment
Depreciation 0 0 0 9,018
Hanpower 0 0 0 152
Hainienance -0 0 0 3,136
Others _ 886
: *- Sub total 0 0 0 13,192
(5) Pee Collection 2,498 2,498 2,498 2,498
{6) Street Sweeping ‘ .
Depreciation 532 532 . 146 746
Hanpower 6, 446 6,446 2,962 2,962
Maintenance 236 236 251 251
Qthers 21 21 230 230
. Sub total 1,235 7,235 4,189 4,189
{7) - Staff Cost 5,803 5,803 1,357 1,357
2. Expenses and cost 4,033 4,033 4,033 4,033
of private sector
- Handcart collection 4,091 4,091 2,456 2. 456
3. Expense and cost
of public sector
Depreciation 21,345 21,789 26,285 32,715
Manpower 25,711 23,418 12,470 12,633
Haintenance 9,108 10,230 9,298 11,155
Others 6,022 5,839 5,101 3.7185
Total 68,186 61,216 53,154 62,288
4., Cost of wast management : _
Collection 39,075 26,651 20,027 20,021
Transportation 0 11,472 11,472 8,774
Final Disposal 18,575 13,611 13,611 12,252
Intermediate treatment 0 0 0 13,192
Street sweeping 7,235 7,235 4,189 4,189
Fee Collection 2,498 2,498 2,498 2,498
Staff 5,803 5,803 - 1,357 1,357
Total 68,186 67,276 53,154 62, 288
Private Sector 8,124 8,124 6,489 6,489
Grand Tolal 16, 310 75,400 59,643 68,412
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3,4.3 Evaluation of Alternatives

appraisal of the alternative systems.

1)

PART II

Apart from the low cost, the following points should be noted in -the

a. Effect on Creation of Employment

b. Effect of Investment

¢. Reduction of Final Disposal Amount

Financial evaluation

In terms of expenditure, the cost of alternatives Z is the lowest,

followed by W, Y and X. This order in the expénditure'does not

éhange even when the depreciation cost is excluded. When the latter

is excluded, however, the difference between alternatives 7 and W

becomes relativeTy small at Rp.2.7 billion,

Table 3-4-4

Financial Evaluation

(Unit: 107 Rp)

X Y _ Z W

Tnvestment amount

263.3 308.9 315.5 460.5

Expenditure _ o o
Collection/haulage 39,1 - 38.7 31.5 28.8
Treatment (Incineration) 0 0 0 13.2
Disposal 13.6 13.6 13,6 12,3
Street sweeping 7.2 7.2 4,2 4,2
Others 8.3 8.4 3.9 3.8

Total 68.2 67.3 53.2 62.3

Expendit ludi
penc ture excluding 40,8 39.5 26.3 29.0

depreciation cost
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: 70
IGQRP/Y 60
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40
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28

10

% Depréciation

Fig. 3-4-2 Financial Evaluation

Investment

While alternative W appears to offer the largest spread effect in
terms of the investment amount, the effect is in fact questionable
in view of that the transfer facility and incineration plant
costs account for 34% of the total investment and that a large

part of these facilities ard machinery may be imported,

Other considerations

Table 3~4-5 gives the. required personnel, energv consumption and

‘annual disposal amount of each alternative. Although alternative Y

offers the best job creation effect, it is unrealistic because of

the difficulty in securing an adequate workforce for solid waste

-~ management in the future.

Table 3-4-5 Compariscon of Alternative Svstems

X Y Z W
Peréonnel (persons) 18,618 19,107 10,278 10,360
Fuel (k&) 23,082 22,967 18,234 17,703
Electriecity (MW) - 1,264 1,264 632
Annual disposal 4.7 4.2 4.2 3.7

amount (x 10° ton)
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In terms of the energy consumption, alternatives Z and W are
superior to alternatives X and Y., Tn terms_of the annual energy
consumption;lthat of alternative X is 127 lower than that of the
other alternatives, The reduction effect of'altefhative W on the
amount of waste for final’ disposél is advantageous when the
acquisitioﬁ of disposal sifes is difficult, résulting in an

increased_disposai cost In the future,

Comprehensive evaluation

Alternative Z proves to be the most economical. The results of the
evaluation of other factors show no positive reason whv another
alternative with a higher disposal_cost should be adopted. it is
concluded, therefore, that alternative 7 should be recomméndéd as

the technical alternative for solid waste ménagement_in Jakarta.
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CHAPTER 4 CONCEPTUAL MASTER PLAN

4.1 Preconditions and Goals of the Plan
4.1, Preconditions of the Plan

The preconditions of the Plan are as shown below.

a. Planned target vear 2005
b. Planned subject area Whole éity of Jakarta
¢, Planned subject waste Orvdinary domestic waste,

commercial waste, street wvaste,
market waste, park waste, industrial
waste (currently managed hy the City)
and canal waste,

d. Fstimated waste amount

Table 4-1-1 Estimated Waste Awmount

Estimated Planned Planned Planned
generation collection transfer disposal
haulage

Ordinary do-

R 5,110t /d 5,100t /4 5,110¢0 /4 5,110t /4d

mestic waste

Commercial 1,790 1,790 1,790 1,790
waste

Market waste 1,710 620 1,710 1,710
Tndustrial 1,510 450 580 580
waste

Street waste 100 - 100 100
Total 10,220 7,970 9,290 9,240
Tangerang 1,260 0 0 1,260
Bekasi 880 0 0 : 880
Grand total 12,360 7,970 9,290 11,430
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! AL

FIG.4-1-1

/ﬂ POPULATION DENSITY : .

MORE THAN 5000 PERSONS /KM

~ 152 -



PART 11

- Table 4~1-2 Estimated Composition of Waste

Domestie waéte % Commercial waste 7
Plastics 14 17
Paper 21 30
Textiles | 5 3
WOod/_Leaves 10 5
Garbage 19 21
Others .12 J
_Sub total 81 85
Metal 7 7
Glass 6 _ 7
Stomes_ - ___ 6 !
Sub total 19 15

Total 100 100

4.1.2 Planning .Targets

The planning flow shown in Fig. 1-3-1 should be established for the

collection, haulage and disposal of the solid waste generated in Jakarta.

The specific planning targets for the year 2005 are as shown in
Fig. 4-1-2 .
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Fig, 4~1-2 Planning Goals (for the Year 2005)

( Planned waste flow

The flow shown in Fig. 1-3-1 should
be established for the collection,
haulage and disposal of the solid
waste generated in Jakarta. :

Waste collection service e

Establishment of a 100% collection
service,

Street waste

100%  street sweeping should bhe
established for Protocol streets and
50% for Economy streets*, (* Refer to
3-2-3) ' :

Waste collection

-

Mechanjzation of Collection vehicles.
Establishment of an 85% collection
vehicle operation -rate. (15% for
maintenance) :

All colliected waste should be
weighed, o

100% attainment of the  standard
number of trips for each type of
collection vehicle. Mechanization of

transfer at depots,

' Haulage

p——

The entire amount of waste by Dinas
Kebersihan should be transferred and
hauled,

[jStreet sweeping

g

Establishment of a system for the
basic sweeping frequency of twice a
week,

l Treatment and disposal Ajﬁﬂﬁb

Financial resources

All Jakarta's disposal sites should
be converted to sanitary landfilling
with small 'scale private disposal

sites being-supervised.and-reguléted
by the City, ’

=~

Collection of waste management fees
be more strictly enforced so that 90%
of the solid waste management costs
are covered by the fees collected,
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Citizen participation

Citizen's  cooperation should be
secured to ensure that waste 1s
discharged according to the stipulat-
ed rules. The waste collection

service of the RT/RVW shuld be

continued and useful materials
recovered from waste by RT/RW as a
community activity.

Organization

The organization  should be
strengthened to enable the provision
of an adequate service, the
efficient administration of  the
systenm and the satisfactory
collecttion of fees.

Personnel Training activities should be

promoted to improve the technical
competence of personnel,

Institutional system

Tnstitutional systems necessary for
achieving the planned goals should be
perfected,

Proposed Breakdown of Responsibility for Solid Waste Management

The solid waste collection, haulage, transfer and disposal activ-

ities should be carried out as follows by the parties involved,
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Table 4~2-1 Proposed Breakdown of Responsibility for Solid Waste

Management
Source of .Primary Trans—~ Transfor Disposal
“Waste coliection portation
Domestic b.K. D.K: n.K.—————N.K,
Waste i
RT/RW D.K,
Market waste D.K. D.K.
of Wilayah : _
and Commer= RT/RW D.K: D.K. D.K.
cial Waste
Private . Private
company company
Public Market P.D. Pasar P.D. Pasar DK DK
Waste Jaya “Jaya e
Industrial D.K, DK, -DLK. D.K.
Uaste : . .
Each ‘Bach Each
factory factory factory
Private Private Private
company company company
Canal Waste Dinas PU Dinas PU D.K, D.K.
Micro-
-drainage RT/RW D.K. D.R D.K
Waste
Park/Garden Dinas Dinas D.K DK
Waste Pertamanan Pertamanan P e
Hospital Hospital Hospital Hoépital
Waste
D.K, = Dinas Kéberéihan.

The following policies apply to solid waste management and are given

by the source of generation.

a. Domestic waste

With

respect

to domestic waste, the 'Dipas Kébersihan Shéil

manage the whole operation from collection  to disposal.

areas where handecart

collection can and should " desirably be

nmaintained under the supervision of the Dinas Kebersihan;

Dinas Kebersihan shall back up the RW/R

~ 156 -
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Commercial waste

As in the case of domestic waste, the Dinas Kebérsihan shall
managg the whole operation from the collection to disposal of
commercial waste (including market waste with the exception of
that generated by public markets), The self-hauling of waste or
entrusting the operation to some private waste collector under
the supervision Qf the Dinas Kebersihan {is considered apvro-

priate and thils operation shall be approved. To prevent illegal
dumping of waste, however, waste treatment and djsposai-shall
not be approved at piaces other than those designated by the

Dinas Kebersihan.

Public market waste

Collection of public market waste shall continue to be entrusted
to the P.D. Pasar Jaya which is responrsible for the admin-
istration of -public market facilities,.while such operations as
transfer, Haulage, treatment and disposal shall be undertaken by

the Dinas Kebersihan.

Tndustrial waste

 The Dinas Kebersihan shall continue to uhdertake the operation

from collection to dispogal of that Industrial waste which

cannot be distinguished from ordinary domestic or commercial -

waste and which 1s currently collected by the Dinas Kebersihan.

'In principle other industrial waste shall be diéposed of by the

generator of fhe waste or entrusted to private waste collectors
with the proviso that proper treatment and disposal shall he
maintained under the supervision of the Dinas Kebersihan. Among
industrial waste, ordinarv acceptable waste hauled ro tranfer
stations by the generators will be treated and siposed of by the

Dinas Kebersihan,

Canal waste and other waste

‘The handling and haulage of river and canal waste shall be left

to the Dinas PU which is the administrator of rivers and canals,
while .the Dinas Kebersihan shall undertake transfer haulage,

treatment and disposal of this waste.
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Cleaning and scooping of micro~ditch waste shall’ ‘bé carried out
by the communlty RT/RW within the scope of its responsibillty
while the collection, treatment and disposal of this waste shall

be undertaken by the DMnas Kebetrsihan.

The collection of garden waste shall be assigned to Dinas.
Pertamanan, the responéible adminiettatdr, while the’ treatment
and, disposal of this waste shall be undertaken by the Dinas

Kebersihan.

Hdspital waste, -in principle, shall be disposed "of by the

hospitals generating the waste and not ‘hy the Dinas Kebersihan,

- The Dipnas Kebersihan shall centinue to control and superv1se the
collection, haulage, treatment and disposal of waste whlch is generated
in the ecity and shall approve the waste to be collected and disposed of
by the facility adminlqtrators. citizens and private waste collectors_

under its supervision.

4.3 Collection and Haulage Plan
4.3.1 Division of Waste Collection

The Collection of wasteshall be divided 1nto the following three

categories according to the d{@char?e characterlsticq at the respectlve

generating sodrces,

a. Ordinéry collection ....,, Colléction of domeétic'ahd'commercial
waste which is discharged 1n small

amounts,

b. Bulky waste collection ... Collection of- bulky waste (trees,
etc.) gencrated At erogular
intervals frqm-households and

commercial installations.
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¢. ~ Special collection ...,... In the event of a large amount of
waste being generated, special
collection separated from ordinary

collection ghall be made.

4.3.2 Planned Amount of Waste to he Collected

The planned amount of waste to be collected by the Dinas Kebersihan
is shown in Table 4-3-1,

Table 4-3-1 Plarned Amount of Waste to be Collected

(Uﬁits t/dav)

Ordinary Bulky waste Special Total
collection collection collection orat

1984 _

Pusat 770 770
Utara 390 390
Barat 660 ' 660
Selatan 550 550
Total 2950 2950
1995

Pusat 660 50 400 1110
Utara 570 50 150 770
Barat 900 60 240 1210
Selatan 1070 110 230 1410
Mdmer 1010 100 260 1370
Total 4210 380 1280 5870
2005

Pusat 810 60 570 440
Utara 730 70 230 1030
Barat 1240 110 350 1700
Selatan 1410 140 350 1900
Mwur_JMA00 180 310 1900
Total 5590 510 1870 7970
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4,3.3 level of Waste Collection Service

Waste discharge locations are stipulated to be as follows.

1}  Ordinary collection

Waste discharge point : In principle, specified
stations should be set up in
each community. In afeas where
the.door—to—door c0liection:
system is to be adopted, waste
may be discharged in front of

_the door or gate,

Collection frequency

Door~ to-door system 3 Twice a week
Jali-Jali system : Twice a week
Depot container:system : Daily

Small container svstem : Three times a wezak

The collection frequenéy mav be increased as necessary in shopping

dareas,

2)  Bulky waste collection _

Waste discharge point .......... To be discharged at a specified

wagte station,
Collection frequency .....,..... In principle, once a month

3) Special collection

Waste discharge polnt sevvsiass A waste accumulation ahd storage .
' facility should be established at

each applicable inétallafion.
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Collection frequency ......... To be decided according to the waste
discharge characteristics of each

applicable installation.

4.3.4 Cooperation in Waste Discharge Management

The citizens' cooperation in regard to the proper discharge of waste
should be sought in ovrder to secure a gsanitary and efficient working

condition for waste collection.

1} Waste accuﬁulation

Ordinary waste ........ Placed 1in a plastic bin or some other
airtight container in order to keep

houses sanitary.

Bulky waste .....i..... Stored together and kept until the
specifiled collection day,.

Special waste ......... Kept in a container used exclusively

for waste.

2) Waste'discharge me thads

Ordinary waste ........ * Discharged on the specified day at

the specified place,

' Bulky waste ........... * Discharged on the specified dav at
the specified place.
* Trees, etc. and such like should be

bound with string prior to discharge.

Speclal waste ...veaie0ns ¥ Discharged'in a container,
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4.3.5 Waste Collection System

The collection equipment should be mechanized for the. establishment

of an efficient collection system,

1) Policy for application of specific collection system

(1) Ordinary waste collection

The basic collection systems for ordinary waste collection are the
Handcart - Depot-Container system and the Small Container system,.

The choice of the system shall be in accordance with the criteria

shown below,

Conditions of area _ Callection system
Area A; Area in which a depot ' Handeart-Dépot-Container
large enough to install System
large containers can be '
secured. : ' ' |
Area B: Area in which a depot _ Lﬁmall Container Systemg}{

cannot be set up but
where small containers
can be regularly
arranged on the roads.

—— e e

Area C: Area which does not L}ali«Jali System . f'F-
satisfy the a foregoing T
conditions. o e _L__ S
Area D: Area in which special ' I Door-to door SyéE&HﬁF-—J
——————————— -

door-to door service ig
requested and vehicles have
_access to each home.

Fig, 4~3—1_ Flow of Selection of Collection System.
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Area A Handcart - Container System

Depot

B4 > [ BB

Area B Small Container System

B o> @{. = 105)

‘Area € Jali-jali System

b o= el

Area D  Door to door System
—|I=
ﬁ w— ——

Fig. 4-3-2 Collection Systems

LPS where large containers cannot be Jocated should be
completely abolished and small communal containers placed under

the management of the RT/RW,
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b. Bulky waste collection

For bulky waste collection, the following collection

Pystemq should be adopted for each area with the a

foregoing charactelisticq

Area A | ' Collected by hanacart and hauled by

the container system, -

Areas R, C and D: Collected from specified waste
stations and hauled by small dump

trucks,

¢, Special collection

One of the following three syétems should be adopted

according to the discharpe characteristics of each waste

source.
1. Ordinary discharge : Small container-compactor
vehicle system
2, Large-quantity * Door-to-door system
discharger Container - Arm-roll system

Composition of applicable collection systems

Fig. 4-3-3 shows the respective Qhare of each appllcab]e col-

Llection system in the ordinary col]ection Ir Jakarta,

Since there are particularly many A Area's in Utara, Timur and-
Barat, depots should be ma inly developed in- thp exiqting urban
districts and future urban districts. As it is difficu]t to
secure an adequate numbher of depots in Pusat and Selatan;'the
small container, “Jali-Jali, and door-to-door systems shall be

mainly adopted.
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4,3.6 Equipment Provision Plan

1} Collection equipment

The following equipheﬂt and vehicles should be provided for each

" collection system..

(1) Ordinary Collection

? Handcart

Handcart-Depot System ........., ! m
10 m® Communal Containers
Large Arm-Roll Vehicle

3

small Container System .....,..... | m® Communal Container -

10 m® Compactor Vehicle

Jali-Jali System .........c0vvevs & m? Compactor Vehicle
Door~to-door System .......... .o« 4 m® or 10 m® Compactor
Vehicle

Large amount of mass discharge .. Large Container (10 m>)
Arm-Roll Vehicle

2) Depots’

The following depots should be established according fo the amoﬁnt
of waste handled. o

Standard Depot

51 £ i
ze o 18 tons/d 24 tons/d . 30 tons/d
Depot .
Container 3 each 4 each 5 each
(10 m®) ' .
Required
P 300 m? 380 m? 410 m?
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The plan for an 18 t/d depot is shown in Fig, 4-3-4,

PLATFORM
" .
- Qi
o foae | o
= |TE 1 : o
= | = 1 £
(] H
- . ol ! =
2 Lzal JL 2
H w = =
‘g; i %
™ i N
J i 3
PAYEMENT

2im

PLAN

Fig. 4-3-4 Plan of Standard Depot

Equipment provision plan

Equipment which is considered necessary in the vear 2005

iz as shown in the Table 4-3-2,

Table 4-3-2 Egquipment Provision Plan

{2005)Y

10 m® Communal Containers
Large-Arm Rolls

I m® Communal Containers
10 m® Compactor Vehicles
4 m® Compactor Vehicles

6 m® Tippers

Handcarts

-Depots

1138
574
6582
176
648
36
2491

162
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4.3.7 Manpower Plan

Manpower shall he allocated as shown in the following tahle.

Table 4-3-3 Standard Personnel (persons)

Drivers No. in Crew
Ordinary Collection: :
Arm~Roll Vehicele 1 0
10 m® Compactor Vehicle _ i 3
(Small Container) : _
4 or 10 m® Compactor Vehicle 1 . 4
{(Door-to-Door)
4 m® Compactor Vehicle 1 2
{(Jali-Jali)
Bulky waste collection::
4 m® Compactor Vehicle 1 3
Aym—Roll Vehicle. 1 0
Special collection:
Tipper 1 3

The total manpower required in 2005 ie as follows.

Table 4-3--4 Manpowver Plan

(persons)
'85/86 2005
Drivers 775 1,123
Crew Members 1,424 1,729
JInspectovs . 562 284
Total 2,761 3,136

4.3.8 Operation Control Plan

1) Control of the number of trips by each type of collection vehicle

The standard number of trips for each tvpe of vehicle‘is as follows,
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Table 4-3-5 Standard Number of Trips

Collectdon System Vehicle No. of trips
Ordinary collection
A, Door-to-door system Small cowmpactor 2 trips
B, Jali-jali system Small cowpactor -2 trips
C. Small contalner system Large compactor 2.5 trips
D. Depot container system Arm roll 3.5 trips
Bulky waste collection
' Arm roll 3.5 trips
_ Large tipper - 2 trips
Special collection
Large compactor 2.5 trips

2)

3)

4)

5)

Working hour ‘control

A time schedule should be developed to enable each driver to control

“his working hours.

Waste measurement control

A truck scale should be provided at each transfer stations to

control the amount of waste collected and hauled.

Mileage Control

-¥ach collection vehicle's odometer should be maintained - in good

working condition to record the daily mileage.

0il consumption control

Required amount of oil for -each wvehicle and the daily oil

consumption should be recorded.
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4,4 Transfer Haulage Plan

4.4.1, Haulage Distance

The average haulage distances from the Wilayahs to each of the two

future disposal sites are os follows,

Table 4-4-1 Héﬁiage Distances

(k)

Bekagi Tangerang

Pusat 37 30
“lUtara 38 32
Barat 43 24
Selatan 32 34
Timur 28 38

4.4.2 FEstimated Haulage Amount

The waste to be hauled is as follows.
* Domestic waste
* Commercial waste
* Industrial wagte

* Street waste

The planned amount of waste to be hauled ie as.foliows.l-

Table 4-4-2 Amount of Waste to be Hauled

{ton/d)

Pusat o 1730
Utara " 1250

" Barat 1900
Selatan 2180
Timur 2130
—..5treet Waste 100
Total 9290
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4.4.3 Transfer Station Development Policy

1) Conditions for securing disposal sites and transfer station

2y

development policy

To prevent the initial investment burden from becoming too

excessive, those Wilayahs in which disposal sites can be secured

_within=their boundaries should,_for the time being,'try to prolong

the life expectancy of these disposal sites, Other Wilayahs should

be given priority in the development of transfer stations in view of

the utilization of the remote disposal sites.

‘From the above viewppiht, Pusat should be glven top priority in the

devélqpment_of-transfef-stations, followed'by Selatan and Utara.

Selection of'-;ransfer system and -station size and station

distribution policy

In consideration of the site acquisition conditions, environmental
conditions, degree of urgency, economics and prospects for the

area's dévelopment, transfer stations should be developed for each

. Vilayah'béséd‘on-the following policy.

Pusat +esass Une large size transfer station should be
Selatan constructed within a 15km réngé of the center
| of the Wilayahs. In view of the environmental
conditions surrbundiﬁg the station, the
transfer system Shduldlbé the cp, compactor-

container system,

Utara ........ Multiple small size transfer stations should be

Tiﬁur: coﬁstructed according to the Barat development

Barat status of each locality and the schedule for
the utilizatioﬁ.of reméte diép0sa1 sites. The
transfer nysteﬁ'éﬁoﬁld be the plane system with

hopper.

An example'of;the distribution pattern of transfer station

locations is shown in Fig. 4-4-~1,
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3) Policy for securing sites

Since a transfer statfon 1is considered to be a major important
facility for cleansing, relatively large sites should be secuved,
The sites should be systematically secured in Utra, Barat and Timur
with due conslderation to the development of each Jocalitv in the

long—term perspective.

4.4.4 Transfer Stations

Table 4-~4-~3 gives outline of the facilitjes.

Table 4-4-3 Planning Elements for Transfer Stations

Size 400 c/d 2000 t/d
No. of locations 13 2
Site area 0.75ha x 13 Zha x 2
No. of vehicles
Tippers 27 x 13 0
Tractors . 0 17 % 2
Semi-trailers 0 42 x 2
Administrative staff i1 x 13 9 x 2
Drivers 33 x 13 16 x 2
Workers 5x 13 8 x 2
Total 637 66
Hoppers 3 each/location 5 each/location
Compactors - 5 sets
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Table 4-4-4 Outline of Transfer_Stations'

Planned treatment 400 t/d _ 2000 f/d'
amount _ .
Site area : 0.75 ha : 2 ha
Dumping stages 3 (accomodating ' 5 (accomodating
i collection 2 collection
vehicle each) vehicles each)
Hopper size 3m wide x 2m deep _
Truck scale 30t x | 30t x 2
Platform 5m high o 7m high
Administration Floor area 100 m? ' Floor area 240 m?
building ' : : x 1 bidg.
Roof _ Slate Slate
Compactors : - 5, caﬁécity
550 m*/h, Ram
pressure 3,8 kg/cm?
Container ' _ 42 x 40 m® each
' ' Refuse packing 20t
_ each: '
Tractors ' 24, 240 kw
Prime movers ' ‘ 3 ’ 3, 210 kw
Tippers 27 {(10m™)

The types of transfer stations are as shown in Fig. 5~4-2. A
schematic view of the facility layout 'and' the ISystem flow
diagram of a compactor-container system transfer station are

shown in Pig. 4-4~3 and Fig. 4-4-4 respectively.

] =

Compactor Container System

Plane with Hoppexr System

Fig. 4-4-2 Transfer Station Systems
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4.5 Street Sweeping Plan

PART 11

4.5.1 Basic Policy of Street Sweeping

In principle, all households should be responsible for sweeping the

astreet directly in front of them and pedestrians shall not be permitted

to dump waste in the street.

However, those streets which are difficult

to keep clean by the above alone shall be subject to.public sweeping.

4,5.2 Streets to be swept

Protocol Streets’

Economy Streets

Cther streets

As Protocol streets have a mediam strip and
many places alorg them where there are no
houses, the sweeping cannot be left to the
inhabitanté. These streets shall,

therefore, be subject to publie sweeping.

Those streets whose sweeping.cannot he left
to the inhabitants shall be subject to
public sweeping, as in the case of Protocel’
streets, Shopping areas 1in particularly

shall be subject to ﬁublic sweeping,

ﬁhile ofher streets shall be swept by
households, some streets in shopping areas
and those to be treated as Protocol streets
shall be subject to public sweeping as

exceptions.

The streets aubject to public sweeping in the year 2005 are

estimated to be as follows.
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Table 4-5-1 Public Street Sweeping

2005

. * 2005

85/806 2005 85786
Protocol 445kn 892km: 2.0
Economy 194 569 2.9
Others 112 237 2.1
Total 753 1698 2.25

% In 2005 50% of the tatal length of Econnmv streets and 7.6%
of the total length of other streets.

4.5.3 Frequency of Street Sweeping

It will be necessary to establish a reasonable swaéping frequency
comﬁensurare with the City's financial _capabi]ity as the cost  of .the
continuation of the current daily sweeping system in the future would be
too high. Basically, a sweeping frequency of twice a week shlould be
established based on the premise that the waste dumped-by.citizens will
decrease as they:bécome more conscious of waste-management, Streets in
shopping areas should, however, be swept at Jeast once - or twice every

day.

4.5.4 Street Sweeping Methods
Marual sweeping and mechanical sweeping should he combined.
1) Manual sweeping

(1} Subjects
The subjects of manual sweeping should include the sidewalks of

Protocol streets, and also Econony streets and other streets.

(2) Sweeping methad
A iength of 2,000m should be swept by one person eérly in the
morning. ' | '
Teams should consist of six persons, one 6f which should collect
street waste by handeart. A small open truck (7t lbadiﬁg
capacity) should be provided to transport the 'equipment: and

collected street waste.
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(3) Scheduled rotation sweeping evstem

The streets will be swept in rotation by the teams according to

the schedule determined for each dav of the week.
2) Mechanical sweeping
(1) Subjects
Protocol streets
(2) Sweeping method

Sweeping wili be carried out at night. The total length to be

swept per vehicle shall be basically 50 km/day.

4.5.5 Equipment and Manpower Plan

The following equipment and manpower will be required for street

sweeping by the year 2005,

. Tabla 4-5-2 Tquipment and Manpower for Street Sweeping

(numbers)
Year 2005 Remarks

Manpower 2,312

‘Drivers 191

Management staff 250

Total 2,753

Handcarts - 331 Small handcart
Open trucks 168 2 rton truck
Mechanical 23 Vacuum type

Sweaping cars

4.5.6"0ﬁefation Control
1) Working hour control

A sweeping schedule for each day of the week and a time schedule

shouldee'established to control the working hours.
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2) Others

The following measures should be taken. . _ .
a, The provision of trash boxes on the streets of shopping areas

to reduce the dumping of waste in the Streets.

b. The determination of a community cleaning day to promote the

cleaning of street waste in each community by the citizens.

4.6 Treatment and Disposal Plan
4.6.1  Locations of Disposal Sites

For f£inal disposal, it is planned to construct large scale disposal
sites at Rekasi and Tangerang for final disposal and the proposed

locations of these disposal sites are as shown in Fig. 4-6-1.
The waste to be disposed of these sites is as follows.

a, Waste collected by the Dinas Kebersihan (domestic waste,
market waste, commercial waste and part of.industrial wvaste)

b. Directly 'hauléd in waste (market waste, dindustrial waste,
street waste aﬁd park waéte) .

c. Waste from other citles (Bekasi and Tangerang)

Waste from the following areas shall be disposed of at the Bekasi

and Tangerang disposal sites respectively,

Bakasi disposal site: _ Waste from Jakarta Pusat, Jakarta
Utara, Jakarta Timur and Bekasi
Tangerang disposal site:. Waste from Jakarta_Barét, Jakarta

Selatan and Tangerang

As it is desirable for the disposal sites“to'have1a'largefcapacity”
and be as close as possible to the areas ffpm: which the Wastel'is
collected, efforts must be made to secure the dispdéal sites within the

city.
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4.6.2 Planned Amount of Waste to be Disposed Of

The planned amount of waste to be disposed of 1s as shown in Table

4--6-1 and Fig. G2,

Table 4=6-1 Planned Amount of Waste
to be Disposed Of (t/day)

Bekasi Dig- "Tangerang : Disposal sites

Year posal Site Disposal Site within the city Total
1988 Co- Ce- 5,700 5,700
1990 3,430 - 2,730 "6, 160
1995 " 4,165 3,525 - 7,690
2000 4,960 - 4,320 - 9,280
2005 6,050 - 5,380 - - 11,430

I year = 365 days

Thousand tc;n
BOCLL

56CGH

40064

pledd

20000

g5 86 - g0 . &5 ¢ 2605

sz 1 OGHASE IDKTHASE 111D

A .
START GF|[START CF
BEKAS] G RAR

Fig. 4-6-2 Final Disposal Plan

=~ 182 -



PARY 11

4,6.3 Policy for the Development of Disposal Sites

Considerable time will be required to develop the Bekasi . and
Taﬁgerapg disposal sites in view of not only their large scale but also
tﬁeir location at a distance of about 40km froﬁ the center of Jakarta,
Because of this, the Bekasi Disposal Site shall be developed by 1990 and
the Tangerang Disposal Site by 1993 and until then, waste shall be dealt
With at the existing dispesal sites. The cumulative amount of waste.to
be disposéd of from 1988 until the time when the two new disposal sites
- become ready for operation is estimatéd to be approximately 1,000,000

tons, as shown in Fig; b2,

4.6.4 Outline of Facilities

The'BekaSi‘and Tangérang disposal sites shall be developed as large
scaié.disposal sites in a stepwise fashion and their facilities shall be
as outlined in Table 4~6-2, The Bekasl Dispeosal Site is fllustrated in

‘Fig. 4-6-3. o '
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Table 4-6-2 Outline of Disposal Sites

Rekagi Tangerang
Site area o ha 100ha ' 100ha
Landf1ll height m 30m 30m
Mean. landfill height ul 23.2m 23.7m
Disposal capacity - .
Waste 19.0 mitlion m® 19.0 millton m?
Covering soil . _ 4.2 million m* 4,2 mitlion m?
Total . 23.2 willion m® 23.2 million m”
Daily disposal amount :
1985 t/d 3965 t/d 3725 t/d
2005 t/d 5120 t/d 4070 t/fd
Major facilities '
~ Landfill area — Landfil1l area
~ Bank - Bank
- Drainage . = Drainage
- Leachate Treat- - Leachate Treat-
" ment Plant ment Plant
-~ Control room - Control room
— Truck scale ~ Truck scale
Equipment’
— Bulldozer -~ Bulldozer
~ Backhoe -~ Backhge
- Dump Truck ~ Dump Truck
~ Tank Truck - Tank Truck
- Passenger car ~ Passenger car
Total 6 units Total 86 units
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Facilities Plan

Landfill method and procurement of soil cover

‘The "sandwich method" of covering every three meter thick waste

2)

layer with a 50 cm thick soil layer will be adopted. The final soil
covering shall he 1 m.thick in consideration of the growth of trees,
Nearby soil will be used for covering at the Bekasi ﬁisposal Site
soil cover shall be purchased from outside sources at the Tangerang

Disposal Site.

FINAL SOII, COVER
SOIL COVER

WASTE

500

SOIL COVER §

3000 | f_soeo If‘-|1500 -

HASTE

Fig. 4-6-4 Section of Sanitary Landfill

Treatment of leabhate

Since water is used for agricultural purposes in  the neighbérhood
and downstream of hboth the Bekasi and .Tangerang: Disposal Sitéé,
leachate from the sites shall be treated, It iz desirable that
denitrificacion be included in the treatment " process. However, In
view of financial ronstralntq, the. decision shall be made with due
regard to the timing of construction. The basic treatment flow is

as shown in Fig, 64-6-5,
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Fig. 4-6~5 Flow of Treatment

. L A .—-1
- Regulating Regulating Blologt- iCosgulation’' * .
Type relerfotr . dreservely [ ] cad trest- Lfond sedl  p—..d discharge
ment ymentation
. ' T
Lacvmsanscan J
B freneneses Y
_ Regulating Regulating Denttrl- :Biologl- . Cosgulatton
Type B* | reservolr |f reservoir }—{ flcatfon }~-cxl treat- ' and sedi- | discharge
. + ¥
Basin Yment i [ mentarlon. '
' 1

* The selection of Type A or Type B as well as angulatlon and sedimentation shall be
studied prior to Lmplementation

'JudgEmént on' the danger of groundwater pollution must be made after

“investigation of the geological conditions and the. utilization

status of the groundwater in the neighborhood of both disposal
sites. It is however, safer, to take. this possibility into account.
In view of the above, the quality of groundwater im the vicinity of

the disposal sites should at least be monitored.

Utilization of reclaimed land

The thickmess of the filled waste shall be approx.30 m in view of

:eciaiming land for effective use. For this veason, the filled up

areas would have to be left standing for a period of 10 to 20 years

before they can be utilized. In view of the characteristics of the
land fhusfrecléimed; its use for parks or recreatlon areas will be

considered.

~An éiamplé of_filied'up disposal sites being used for parks 1s given

in Fig. 4-6-6.
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4.6.6 Organization and manpower for administration of -disposal sites

The disposal site carries out waste reception control, waste
disposal operation, soll covering operation, operation and maintenance of
the leachate treatment plant and maintenance of equipment., To administer
all these functions, an organization of the kind suggested in Fig. 4-6-7
chould be established., The necessary manpowver required by the wvear 2005
is 157 persons at Rekasi and 117 persons at the Tangeranp Disposal Sites,

totalling 274 persons,

Organization of Disposal Site-
Cleansing Authority

Tangerang Disposal Site
Bekasi Disposat Sile

Hanager | (1)

Adninistration : Technical
_ division chief | (I} division chiel | (1} :
| .
—— [ [ I ]
fdminisiration Receplion Planning and Gperalion Haintenancey | Leachate
' Engineering Treatmenlt
12 e -6 110 8 i

Hanzger
* Administration division

- Muinistration --Personnel. Administration  Security
-Financial Administratien

+ Receplion -Contrel of wasle smount
-Controt of disposal fee
~Heasuring and check

* Technical division

* Planning and -Planning of expansion
Engineering -Schedullng of disposai
- Operation . ~Condﬁct of vehicles

-Leveling of waste
-Covering soil

+ Halntenance - -Halntenence of equipment
~Check of equipment

- Leachale Treatmeat -~Operation of glant
-Haintenance and check of plant

.Check of wasie quantity and quality

Fig.4-5-1 "Drganization of Disposal Site
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4.7 Maintenance Plan

47,1

Workshop Improvement Policy

The maintenance work at the sub-workshops of each of the five Suku

Pinas Kebersihans shall be upgraded and the mainterance work at the main

workéhop of the Dinas Kehersihan shali aleo be strengthened in view of

conducting whatever work cannot be dealt with at the formes.

4.7.2  Sub-workshop Improvement Plan

1) Functional role

Sub-workshops shall primarily conduet preventive maintenance.

a.

Daily checking and repair
Performed by drivers at the motor pool before commencing work,
If there is any anomaly or malfunction, the equipment shall be

repaired at the sub~workshop,

Periodical checking and maintenance _
Equipment shall be checked and maintained at the sub-workshop
at intervals of 50, 150, 300 and 600 working days.

Emergency maintenance

Sub-workshops shall mainly carry out emefgency: maintenance,
such as the replacing of faulty components. If the work is
beyond the capability of the sub-workshop, the repair - work

shall be passed to the main workshop,

Others _
Sub~workshops shall carry out cleaning, painting and welding in
conjunction with pericdical mainténance aﬁd _emergency

maintenance.
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Personnel

The following personnel shall be assigned to each sub-workshop to

attend about 300 motor vehicles,

Table 4-7-1 Personnel for Sub-Workshop

Chassis _ 2
Component repair (light repair)
Fngine/power train component

Tyre repair

Welding/machining

Painting &
Office staff 5

S IS U B e\ S S

Provision of equipment

Each sub-workshop shall be divided into a chassis repalr area, a
unit repair area and a tool room and shall be provided with the

necessary equipment,.

4.7.3 Main Workshop Improvement Plan

1)

Functional role

The main workshop shall perform maintenance work centering on the
overhaul of truck chassis and each component. The main workshop
shall also undertake whatever emergency repairs are beyond the
capability of the sub-workshops. The general céntent of the work is

described below.

a. Trupk chassis overhaul (overhaul capacity 16 vehicles per month)
b. Em;rgency repair (repair capacity: 32 vehicles per month)

¢. Component overhaul (overhaul capécity: 25 units each pgr month)

* Engine: overhaul, regeneration and testing

* Radiator: repair and testing
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Fuel injection pump: overhaul and testing

Power train components: overhaul and testing
(transmission, clutch)

Front and reavr axles and suspénsion:_overhaul and
testing

Hydraulic and steering components: overhaul and
testing '

Electfic components: overhaul and testing of starter,
generator o

Tyre: overhaul, partial repair and regeneration
Brake: overhaﬁl

Battéry:.Chargiﬁg, repair
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Personnel

‘The following personnel shall be assigned,

Tabel 4~7-2 Personnel

Chassis repair group © 36
Engine repair group _ : 18

Radiator group

]

Fuel injection pump group

el

Engine performance testing group 2
Power train component group 4
Hydraulic component group 4
Flectric component group 4
Tyfe group 4
‘Brake group 2
- Welding and fabrication gfoup 8
‘Machine shop group 4
Painting group 3
Automobile inspection group 4
Tool room/parts warehouse. 8
Staff 24
Total 120

Provision of equipment

Equipment enabling the maintenance of 1,500 to 2,000 motor vehicles

shall be provided.

_Others
An maintenance company shall be employed for maintenance of heavy
equipment = other than daily and periodical  checking  and

reconditioning.
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4.8 Organization Plar

4.8.1 Division of Responsibllity for Solid Haste Management

The ultimate responsibility for solid waste management rests with
the municipality that is DKI Jakarta, but the Dinas Kebersihar is

responsible for the day to day rumning of operations.

The aforegoing shall not be construed as'excluding collection and
haulage by RT/RW and/or private waste collectors, however, in view of the
environmental policy, these private activities shall be placed under the

guidance and supervision of the Dinas Kehersihan.

Regarding market, canal, and park waste, administrators of each
respective facility shall be responsible for collection while the Dinas

Kebersihan shall be fesponsible for treatment and disposal of this waste.

The transfer stations, treatment and disposal facilities shall be
administered by the Dinas Kébersihan. The present small scale digposal
sites will presumably cease to exist in 2005 due to the limitations on
land use but special waste, such as industrial waste and hospifal ﬁaste,

shall be treated and disposed by the dischargéré._

4.8.2 Major Functions and Priority Targets

The following may be listed as the necessary major functions of the
Dinas Kebersihan for the execution of solid waste management befitting

Jakarta's status as an international city.,

a. Formulation of a lonpg-term plén for sblid wagte management
b.  Periodical collection |

c. Sanitation of treatment and digposal

d. Construction of facilities

e. Collection of fees |

f. Education of inhabitants and guidance of RT/RW
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£ Approval, guidance, and supervision of private waste
collectors
h. Operation and management svstem

i. ° Technological development

The aim of the organization is to carry out the above functions
efficiently. The basiec target In planninp the organization is
to alter the organizational form to one which responde to the
each local problems and to enhance managerial and technological
independence .(inéluding financially and also with regard to

personnel administration).

The brgénization plan should be establighed according to the

following four points which may be considered priorities,

a. Implementation of periodical collection
b, Implementation of sanitary treatment and disposal
c¢. Securing of necessary financial resources

d. Prohibition of tips

4.8.3 Organlzational Structure

The pro?osed organizational structure is as shown in Fig. 5-8-]

{consisting of ¢ divisions and 38 sections).

The fundamental difference between the old and new organizatiomal
structures lies in the separation of the Suku Dinas Kebersihans from the

Wilayahs, making each of them responsible for cleansing their own areas.

The Dinas Kebersihan's staff divisions are grouped into two
headquafter staff divisions, supporting the respective operating

‘divisions.

Fufthermore, since numerical control and data processing 1s antic-
ipaied to become significént in the Ffuture, it will be necessary to

establish dealing with these.
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The major functilons to. be performed by each section are shown in
Fig. 4-8-2,

4.8.4 Manpower Plan

Tt 1is éstimated that the manpower size in the year 2005 will total
10,278 persons, about 1.5 times the current manpower, The planned
aS$ignﬁent of the manpower 1in 2005 is as shown in Fig. 4-8-3. The
manpower of the operating divisions is very much increased reflecting the
increased waste amount. The number of fee collectors is also increased

when fees will be collected directly from inhabitants.

The manpower of the administrative 1s, however, greatly reduced.

4.8.5 Organizational Improvement Process

It is. desirable that the organizational form will be changed prior

to commencing the improvement of collection activities.

' The number of personnel shall be increased in a stepwise fashion for
each stage of the -collection service improvement program. The manpower
eXpansion.pfogram which is 1in accordance with the stage plar discussed

later, is as shown in Table 4-8-1.

In regard to fee collection, about 207 of the fee collectors
required by 2005 shall he secured in advance in all Wilayahs so that the

best results méy be attained by the collection systems at least for the

time being.
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Cleansing
(5 Wilayahs)
Department
I 1
1 1 j —
Collection Street Maintenance Fee . Planning: &

, Sweeping Collection Programming
Periodical  Street sweeping Motor vehicle Fee collection Development planning
collection management Hork planning

Motor vehicle Inspection
inspection
Materials management
Treatment &
Disposal
Department
| } 1
Transfer Final Central Planning &
Station Disposal Workshop Programming
Transfer station Disposal site Overhaul Development planning
consiruction construction Site acquisition
Transfer station Disposal site
administration adninistration
Management,
Department
i : _
[ [ I |
Personnel Financé & Logistics Inspection
Accounting
Recruitment Financial planning PurchaSihg.aﬁd Mohitbring

Personnel assignment
Education and training
Organization planning
Helfare

Accounting
Budget ing and

Settlement of accounts

Technical
Department

procurernient
Contraciing

Guldance of private -
businesses and RTs
. Public relations_

Technical

Development

Technologlcal development
Survey and research

{

Technical
Administration

Technical guidance

Fig. 4-8-2 Major

i
Planning

Master plan

Functions
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Table 4-8~1 Maﬁpower Schedule

{persons)

1990 . 1995 2000 2005
Chief Staff : 991 700 410 119
Operation Staff 687 712 465 584
Ingpectors 363 511 472 536
Drivers & Operdators 923 1,334 1,612 1,931
Crews 1,562 1,932 1,507 1,729
Workers 36 72 102 - 141
Sweepers _ 2,529 3,007 1,976 2,312
Mechanics 240 268 296 324
Fee Collectors 792 1,680 2,385 2,602
Chiefs & Secretaries 11 il 11 11
Pusat Cleansing 1,485 1,666 1,823 1,984
Utara - _ . 823 ' 899 1,035 1,179
Barat . 1,613 2,523 1,654 . 1,886
Selatan 1,465 1,854 2,119 2,398
Timur _ 1,344 2,037 ~1,457 1,604
Treatment & Disposal 402 537 727 1,108
Managment : 588 413 239 . - 67
Technical : 392 276 160 41

Total _ 8,123 10,216 9,225 10,278

4,.8.6 Welfare

It is necessary to prohibit the acceptance of tips in order to
modernize'cleansing activities! This, however, cannot be accomplished
merely by the use of discipline and it will be necessary .to improve the
wage level by incorporating special allowances, ate., in the wage system
and to make the 3job more atrractive by reducing fhé working hours,

providing shower facilities and improving ﬁelfare conditions in general.
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4,9 Financial Plan

4,9,1 Financlal Requirement

Accumulé;ive total investment of Rp.456_billion is necessary up to
2005 in order to implement the Conceptual Master Plan, as shown in Table
4-9-1, of which, Rp.263 'billion is required for the solid waste
management ‘improvement project, including the improvement of waste
cdilection services in the entire city of Jakarta, construction of trans-
fer stations, adoption of sanitary landfill as well as street sweeping

improvement and development of workshops.

On the other hand, however, operation and maintenance expenses.
requiréd to conduct solid waste management activities will  increase
annually, as shown in Table 4~9~?; and -will appfoach Rp.26 billion by
2005, They will reach to Rp.50 billion including depreciation and Rp.63

billion with interest repayment.

‘The characteristics of solid waste management are that it pericd-
ically requires additional investment and replacement investment due to
the increased amount waste to be disposed of in accordance with popula-
tion growth and fhe short life expectancy of vehicles and other equipment
which is only.sevén years. This additional and/or replacement investment
is necessary regar&less of the improvement project. Here, however, the
replacemént investment required prior to launching of the improvement
.ﬁroject and the addifional and/or replacement investment required after
improvemeht of the collection system have been included, totalling an
investment requiremént of Rp.197 billion by 2005, This trend is expected
to continue even after 2005 and the same amount of Rp.197 billion will be

requiféd'betWGEn 2006-2014.

‘The populaﬁion that will benefit in each phase and the capital

investment and operating cost per capita are given in Table 4-9-3.
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Talbe 4-9-1 TInvestment Plan

(unit: Rp.billion)

Phase 1 {1989-1995) "Phase 1I Phase ITI Total

1989-1992 1993-1995 1996-2000 2001-2005
Projects )
Coliection Improvement Pusat Around of Other
. Pusat area
Transfer Station Large 1No. Large 1 _
Small 1 Small 10 Small 3
Fipal Disposgal Site Bekasi 1st Bekasi 2nd - Bekasi 3rd
Tangerang )
1st f I2nd Ird
Collection Improvement
-Investment
Vehicle 10.6 26.8 25.0 062.4
Depot 0.7 3.1 3.2 - 7.0
Container
-Replacement & Supplement
Existing System 25.3 1.1 26.4
Proposed System 0.7 17.8 80,0 98.5
Transfer Station
-Investment
Land Aquisition 1.2 1.9 5.1 0.9 9.1
Construction 3.0 4,5 16.0 3.0 20.5
Mechanical Equipment 12.7 14.2 0.3 27.2
Transfer Vehicle 4.9 7.1 10.5 2.3 24.8
-Replacement
Transfer Vehicle 5.6 S 21,7 27.3
Final Disposal Site
-Investment
Land Aquisition 3.0 3.0 6.0 9.0 21.0
Construction 7.8 5.8 12.6 16.5 45.7
Facility 2.9 2.9 2.8 2.8 11.4
Heavy Equipment 4.7 3.4 ' 8.1
-Replacement
Heavy Equipment 9.8 16.7 26,5
Street Sweeping
-Investment
Mechanical Sweeper 0.9 1.6 1.6 4,1
Open Truck : 0.7 1.3 1.1 3.1
~Replacement . :
Vehicle : 1.6 7.2 8.8
Work Shop
-Investment
Construction 1.0 1.9 1.9 2,2 7.0
Mechanical Tool 2.4 2.9 2.9 3.2 11.4
-Replacement : :
Mechanical Tool 5.3 . © 5,3
Total 81.8 85,2 -117.8 170.8 455.6
Investment for ] . :
the Project 56.5 83,4 83,0 39.9 262.2
Investment for
Replacement 25.3 1.8 4.8 130.9 192.8
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In any event, these financial requiréments are far too largé com-
pared to the current financial scale. The current state of solid waste
management, however, is merely the collection of waste and its dumping.at
vacant lots and its treatment or disposé] in a sanitary way is not
included. An iﬁdispensable precdndifion, therefore, is Wﬁste disposal by
the sanitary ]andfilT method instead of the conventional method of open
dumping in view of the environmental conditions of DKI Jakarta. Another
unavoidable precondition 1s the location of the final dispoéal sites at

more distant places in view of the land use condition in DKI Jakarta,

If the current svstem of collection and tranéportation is continued
(hereinafter referred to as continuation of the existing system) with
considering the aforegoing twb factors, a total' investment amount of
Rp.476 billion will be necessary by 2005, This investment amount wiil
not differ much from. that proposed in the Master Plan, During the
subsequent 2006 -~ 2014 period, however, an additional/replacement

investment of Rp.204 billion will be necessary,

The amount of investment up to 2014 ia Jnitlally larger for rhe pro-
posed system than for the continuation of the existing syqtem because the
proposed system calls for advance investment for the transfer station, as
can be seen in Fig. 4-9-1. As continuation of the existing svstem will
require additional/replacemeut Investment for collection vehicles in the
latter half of the period, the proposed system will effectively will
result In a larger saving in the {nvestment amount as much as Rp.l
billion on average per year. As far as the annual cost of operation and
maintenance is concerned, Rp.35 billion will be neceqsary in 2005 (Rp.62
billion including depreciatlon) for the continuation of cthe existing

system, which is a financial requirement as much -as 1,24 times that of

the proposed system,
Furthermore, construction of a transfer station will reduce the

haulage distance of the collection vehicle and dmprove the- efficiencv of

waste collection, thrnugh the adoption of a rational collection system.
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In other words, the reduction of cyele times makes possible two or threec .

trips in a day from only one trip of collection vehicle. It would reduce

number of collectden vehicles and financial burden also.

If these savings in the collection cost are considered to be
benefits, the economic advantage of constructing a ﬁransfer station would
be very large despite of large initial investment. (The FIRR for the
construction of a transfer station exceeds 6,3%, which is reasonable

enough for a BHN type of projiect such as solid waste management.)

In addition, for considering the long term financial requiremeﬁts,
it was assumed that the waste amount to be disposed of and the revenue
and expenditure after 2005 would be the same as the 2005, The financial
requirements for the years upto 2014 were studied in consideration of the

repayment pericd on overseas loauns.
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Table 4-9-2 Operation Cost of Conceptual Master Plan

(unit: Rp. billion)

1990 1995 2000 2005

Anual Cost . :
Depreciation 6.1 17.¢ 21,9  23.8

0.& M. Cost

Personnel Cost 10.1 12,2 11,4 12.4
Maintenance Cost 2,6 6.6 7.8 8.4
Fuel & Others 1.2 3ﬂ3 4.4 5.1

- Sub Total 13,9 22.1 23.6 25,9
interest® 0.0 6.3 10.3 13.3
Total 20,0 46.3 55.8 63.0

* Interest Rate: Foreign Loan 4%
Local Loan 57

Table 4-9-3 ° Population served and Cost per Capita

Phase Y-A Phase 1-b Phase 1T Phase TIT
(-1992) {(~1993) (~2000) (-2005)
Area Pusat Pusat + ) Whole Whole
) around area city city
Poputation(No.1,000) 8,928 9,950 10,874 12,000
Population service & :
beneficiaries 1,397 6,745 10,974 12,000
Pusat 1,397 1,401 1,404 1,409
Utara, Selatan oo 5,344 5,958 6,573
Barat, Timur - - 3,612 4,018
‘Investment for
the Project (Rp. billion) 56.5 83.4 83.0 39.9
per capita (Rp, thousand) 40.4 20,7 20,3 21.9
Imcremental Inv,
per capita 40,4 15.6 19.6 ’ 38.9
Investment for Replacement : :
(Rp. billion) 25.3 . 1.8 34.8 130.9
Operation cost for
the Project (Biilion Rp.) _ '
Excluding depreciation 11.0 18,3 23.6 25.9
Including depreciation  16.6 32.8 45,5 49,7
per Capita (Thousand Rp.)
Excluding depreciation 7.8 2.7 2.2 2.2
- Including depreciation ~ 11.9 5.9 . 4.1 5.1
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4,9.2 Fstablishment of Targets

As long as solid waste management is an indispensable service for
urban 1life rand aims at the mainterance of an envirommental standard
befitting an iInternational city, it fs expected that the source of
revenue should be secured for the éxpenses required. As city services
tend to expand eastly, however, it is important that beneflciaries
clearly understand that they must pay for thelr share of the service, and
‘a rational and low-cost waste collection and disposal system should be

established.

In particular, 1f the administration intends to convert the.D{nns
Kebersihan into a public corporation (Cleansing Authority) in the future,
the establishment of an automonous revenue source is necessary. In other
words, 1t must be made clear te all that the cost necessary for solid
waste management s to be financed by all households and enterprises

(regardless of whether they are public or private) who discharge waste.

It 1is believed that the administrardion will aim at a 100X self-
financing rate for 2005. Tn consideration of the fact that the current
rate of actual fee collection is extremely low and that a preparatory
period will be necessarv to change the tariff structure, however, it is
Important that a minimum attainable level of self-financing up to 1995

should be established as a tarpet of the financing plan.

 The level at which the cost of operatior and maintenance caun he
self~financed.by the fees collected in 1995 will be aimed. As the tarpet
tariff_schédule and fee collection rate described later show, this target
is attainable with reasonable effort. If efforts are concentrated In
coilecting—fees for special serﬁices, such as deor-to-door collection and
the special éollection, 1t might even be possible to collect fees In an

amount over and above the target.
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Planned targets

Self-finanecing rate Fee collection rate
1992 24% 307
1995 © 30% ' ' 457
2000 967 907
2005 100% 90%

In contrast to the above, the target of-fee-éollection rates for the
vear 2000 and thereafter are considerably higher than Indonesia’s actual
tax collection performance in the past. However, these targets must
definitely be attained ~if the 6utstanding balance of loans is to be
reduced 1in the future even with periodic31 _additional/replacement
investment. In this sense too, the development of a fee co]lection
system which can establish autonomous revenue sources by 1995 1s an

important target.

‘In any event, the following secondary targets: must be established in

order to attain the aforegoing basic targets,

a. Formulation of a rational and low-cost solid waste collection

and disposal plan
b. Disclosure and termination of informal money flow

¢. Dstablishment of a tariff schedule commensurate to the services

provided and establishment of fee collection system

d. TImprovement of fee collection efficiency

Regarding a, above,_ it will be necessary to adopt the rdlling
system of reviewing and adjusting the plan, which will be based on the
proposed Master Plan coping with the improvements of service and the
changes in operating environment in every few years, _Fdr.this purpose,
an attempt shall be made to induce a thoroughgding numérica]' control
system and the necessary information processing system. It wili also be

important to enforce a thoroughgoing system of operation control,
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Informal money flow In b, above is the cause of the current service
irregularity and ‘must be terminated at once. To do so, it will be
necessary to prohibit workers from collecting the fees and to gradually
shift to the system of collecting fees from households and enterprises to
collection through bank transfer. In this sense, a change of system to
collect waste management fees by adding a surcharge on electric bill is

necessary.

At the same time, it will be necessary to make solid waste manage-
ment an attractive by raising the wage level and improving the working

conditions.

Regarding <¢. above, the amount of solid wdste by ‘each form of
service and the respective costs and the actual amount of feeé collected
must be periodically_analyzed. In addition, a system.whéreby citizens'
complaints can be reported, such as complaints coﬂcérning irregular

service, must be ectablished in order to be wellfinformed.

Regarding d. above, banks should be positively utilized, and the
fitst three points should be improved so that a shift to a surcharge on
the electric bill for fee collection can be made at the earliest possible

time.

4.9.3 Composition of Financial Resources

Financial resources in 2005 should be composed in propertion to the
waste amount collected and disposed of based on the principle that waste

dischargers pay their share of the cost of waste management,

Burden on households The expenses incurred in the collec~
tion and disposal of waste discharged
from households should be covered by

the fees collected from the

inhabhitants.
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The expenses incurred in the collec-
tion and disposal of waste diSchafged
from shops and factories; etc. should
be covered by the fees collected from
enterprises. This also includes the
amount of commercial waste mixed with

the domestic waste collected by other

than the door-~to-door service.

The expenses'incurred'inlthe collec~
tion and disposal of waste discharged
from public establishments, as well
a8 wastes collected ffnm Streetg,
rivers, canals and parks, shall'Bé
paid by_tﬁe respective responsible
administrative body. 1In other words,
the expenses shall be appropriated

from tax revenues.

The respective amnunt to he borne by each of the above-mentioned,

based on the waste amount and waste management cost estimated for 2005,

is as shown in Table 4-9-4,

follows.

Burden on households
Burden on enterprises

Publiec burden

The proportional ratios are roughly as

55%
357
107

The expenses here include additional (supplementary)/replacement

investment costs,
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Table 4--9-4 Estimated Burden in 2005

C?l]ec~ Transfer Treatment Street Total Burden
tion Station & Disposal Sweeping

_ (10% Rp)  (10° Rp) (0% mp)  (10% mp) (10% Rp)  Rp/ten
Households 13,844 6,804 8,143 28,791 15,500

Markets 1,680 825 a87 . 3,492 15,500
P.D.Pasar T 1,451 1,737 . 3,188 8,000
Commercial 4,850 2,384 2,853 10,087 15,500
Industry 1,219 599 718 2,536 15,500
Industry o '

(Self-Transfer) - 173 207 380 8,000
Streets . : - 133 30 4,517 4,680 128,200

Total 21,593 12,369 14,675 4,517 53,154

_ Financial':esources in the vears prior te 2005, however, pose a
problem. Solid waste management is an activity for which the
municipality is certainly responsible but the financial condition of DKI
Jakarta does not warrant optimism. The financial condition for the next
feﬁ years in particular appears quite strihgent.

In this plan, therefore, the DKI's financial burden for the
operation .and maintenance will be gradually reduced as follows in

relation to the aforementioned rate of autonomous financial sources.

Upto and including 1995 Rp.15 billion
1996 - 2000 . Rp.10 billion
2001 and after Rp. 5 billion

In fegard to the investment cost, it will be difficult to simply
iincorporéte in the fee structure as a burden to be shared by all
dischargers.  The necessary funds, therefore, should be gecured from the
Budget appropfiated by the DKT and by foreign and local leans. The loans
will be switched over to the dischargers when the collection rate

- improves.
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4.9.4 Cost Bearing Capacity of Inhabitants and Method for

Establishing Financial Resources

(1)

Cost bearing capacilty of inhabitants

The results of the survey on public utility charges currently
paid by Jakarta's citizens show that the burden on the low
income group is relatively low based ou the spirit of Gotong

Royong, but that they pay around 0.4% of their income for solid

waste management.

On the other hand, the results of the sqrvéy on cifizensf
willingness to pay for the waste collection service revealed
that the high income group is prepared to pay Rp.'S,OOO or
more per month while the middle income group and even the 1ow_
income group are prepared to pay Rp.1,000 and Rp. 500

respectively,

Based on these findings and many interviews and diScussions, it
is estimated that citizens are able to pay waste ménagement
fees within 1% of their respective dincomes, The .tariff
échedule will, theréfore, have to contain the fees withiu 1% of
the income of each group. Of course ettterprises will be also

called upon to pay their share,

Expenses incurred in solid waste management are as showu.in the
aforegoing Table §-9-4 and if these expenses plus interest and.
other expenses are all to be covered by the collected'feeé, a

tariff schedule such as shown in Table 4-9-5 will be necessary.

Fees in the first stage is same és the present level. Although
there are some opinion that these.fees can be a little higﬁér
in the 1light of the citizens' willingness  to -ﬁay, in
consideration of the time required for the system to take root.,
this tariff schedule assumes raisihg the fées in.twd,stages by

2005, with even the final fee containing the basic charge
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Step 1 Step 2 Step3
1992-1995 1996~1999 2000~
1) Basic fee
Households (Rp./month)
- high income ' 2,000 2,400 3,000
- middle income 700 840 1,050
~ low income 300 330 330
Business 6,000 7,200 9,000
establishments
(Rp./month)
2) Special fee
.h0useh01ds & shops 2,000 2,400 3,000 door-to
{(Rp./month) ~door
_ service
busingss 20,000 24,000 30,000 large
establishments amount
~(Rp./ton) dischargers
3) Tipping fee
(Rp./ton)
. —at transfer station 10,000 12,000 15,000
5,000 6,000 7,500

—at landfill site

- 213 -



PART 11

within 1% of the mean income, Eﬁen with a small burden of this

tevel, it is difficult to expect a 100% collection rate in view
of the actual state of public charge collection (1ncluding tax
collection) in Indonesia, Particularly since the current total
am&unt of fees collected for waste management is low, rapid
rise 1in the collectibn rate seems difficult. On the other
hand, considering that Bogor was able to increase its collec~
tion amount by three fo six times its previous level by adding
the waste management fee to water charges, it hay Se poséible
even for Jakarta to increase the amount by a few times of the
current level; if the level of fees added is not very high.
Considering this point, the folfowing collection rates are

assumed for each income groups in estimating the revenue From

fees.

High income group 95%
Middle income group 807
Low income group - 50%

The revenue from fees estimated based on the above conditioens

is as shown in Table 4-9-4,

The potential amount of basic feeg collectable from einter-—
Prises was calculated under the severe condition that the
number of enterprises from which basic Ffaes may be collected
will remain the same until 2005, although the numbér of enter-~
prises is anticipated to increase as ‘economlc activities
advance. 1In contrast, the number of these from whom special
fees may be collected 1s assumed to gradually increase as the
solid waste management system improves. " In the case of the
door-to-door service for the high income. group, it is assumed

that this service will not cover the entive high income group.

It is assumed that these potential fees, estimated pessimisti-

cally, will be collected a8 per the planned fee collection
rates Indicated previously.
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Fee Collectlon Estimate (Potential)

PART I

(Unit: Rp. million)

1998

1992 1995 2000 2005
Basic Fee Collection
Households (1,000)
High income (95%) (277) (366) (459) (538) (742)
_ ' 6648 8064 13219 19368 26712
Middle income (80%) - (750) (840} (916) {964) (1090)
: 6300 7056 9233 12146 13734
Low income (507) (335) {(338) (341) {341) (348)
_ 1206 1217 1350 1350 1387
Enterprises (1,000) (26) {(268) (26) (26) (26)
1872 1872 2246 2808 2808
Subtotal 16026 18209 26048 35672 44641
Special Fee Collection _
Households (1000 Nos.) (141) (244) (303) (326) {390)
Door to door 3384 5856 8726 11736 14040
Enterprises (ton/day) : :
Large amount (950) (1035)  (1180) (1275) (1515%)
Dischargers 6935 7756 10337 13961 16589
Accepted at T/S (186) _ {580) (982) (1050) (12200
' 677 2117 4301 5749 6680
Subtotal 10996 15729 23364 31446 37309
Total 27022 33938 49407 67118 81950

The numbers in brackers show the numbers of each item,

As Fig. 4-9-2 ghows, it is assumed that the ratic of collection
to total potential collectable fees will be raised stepwise

from 30% in 1992 to 457 in 1995 and further to S0% by 1999,

The collection target for 1995 1s Rp.l5 billion (Rp. 1,530 per

capita ﬁer year) which represents the total amount of fees
collected from an estimated service population of 9.8 milijon,
including commercial waste dischargers. Compared to the
1985/1986 result of Rp. 880 per capita in Bogor, a per capita

burden of Rp. 1,530 per year may be congldered an amount that

can be easily borne when the scale and future economic growth

in Jakarta are taken into account.
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Establishment of Financial Source

For the establishment of an independent financial source, the
complete trust of inhabitants and enterprises im the solid
waste service must be obtained thorough implementation of
regular collections, as already described in section 4.9.2
"Establishment of Targets”., The service contents should be
simultaneously cleared so that they can be linked to a fee
system, To be more precise, the solid waste collection from
LPS is the basic service for the Dinas Kebersihan while the
‘door-to—door and large amount collection services are réquired
as additional (special) services. Tipping fees will be
collected 1in the case of enterprises or other bodies
trangporting their own solid waste to a transfer station or a

disposal site,

As of 1087, the fee collection rate has net increased up to its
‘target and fee regulation for each type of collection service
have not been clearly established. In addition, the process

through the RW/RT has also made the real cash flow status

“unclear., Therefore, it is iImportant that the RW/RT is not

commissioned to collect fees when the new fee collection sSystem
is introduced. This does not mean the withdrawal of the
RW/RT's security and cleaning assigoments in their respective
communities but simply means that their activities must be
separated from .the fee collection  system. It 4is, then,

desirable that the waste management fee be added as a surcharge

"on the -electricity bill at the earliest possible time.

Fee Collection System

The bésic fee will be decided based on houschold incomeé_aud
the 'business sizes and types of enterprises and will be
coliected from all  Thouseholds and enterprises. The

introduction of the proposed surcharge on the electricity bill

"will make it possible to collect fees from all households,

excepting those not receiving the electricity service. Detail

of collection methods will be further examined during the
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following detailed design stage, A system that the electricity
charge and the waste management fee are shown on the same bili,
as 1n the case of Bogor where the waste management fee is added
as a surcharge to the water bill, 1s one idea. The total

amount will then be pafd through the bank.

With regard to the speclal fees for door-to-door colleetion and
special collection, fee collection from individual
beneficiaries can be introduced for more convenience, However,
when the collectlon method of a surcharge on. the électricity
bill is introduced, the method of combined coilecti@n will also

apply, as in the case of the basic fee,

As far as the door-to-deor service is concerned, however, the
service directly provided by the Dinas Kebersihan will be the
subject of fee collection. While the similar service provided
by the RW/RT as part of the cominunity services will be subject
to the respective community, the service corresponding to the
waste flow from LPS to transfer station or to final disposal
site should, in principle, be charged at an amount equivalent
to the basic fee, and guidance and supervision will be required
to prevent the introduction of an exorbitant fee by RW/RT. 1In
this regard, the consclousness of inhabitants should also be

strengthened,

In the case of the tipping fee collection, it is basicaiiy
desirable for a disposal permit to be issued in advance and the
fee charged on the electricity hilj. However, direct
collection may be made at transfer station and final disposal

site for irregular demandsg.
While the work assignment of each department of the Dinas

Kebersihan is also subject to examination 1in the detailed

design study, the general franework is as fdllows.
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The actual situation of the door-to-door service and the

.collectton service for large amount diaschargers will be

reported monthly by the Seksi Kecamatans to the Suku Dinas

Kebersihan, The fee collection results will also be reported

monthly by the PLN or hanks., The Suku Dinas Kebersihan will
compare the solid waste collection results and the payment
results, then issue reminders bills for the follwoing month.
The Retribution Section of the Dinas Kebersihan will be
responsible for the collection of bills from each Suku Dinas
Kebersihan, the request for PLN to collect fees and the payment
of commission to PLN and banks based on the amounts collected

by them.

a. Principle of Solid waste services and fees

¥low of
~Soiid Waste

Basic Service-<<: ......... i:> |
Special Service <<: _ : ::> Basie Feo
+

(Additional) _ L ?
Door to door . (Dinas Kebersihan) Special Fee

Household | --AB{DepotF»- 4= Transfer f-.-p{ Final
Shop ete. | . _ T TCI. L g Station Pisposal Site

RW/RT etc. I Cleansing Authority
_ (Dinas kebersihan)

Cleansing Authority

Large Amount

Dicharger

Disposal Service <:i“'f'“"“"""""::> ] <<j_ :>>J ?ippiigmffel

Privakte Company I Cleansing Authority
(Dinas Kebersihan)

b. Proposed Fee Collection System

Enterprises

Consignee—uwu—kwu+{Dina5 Kebershian DKEW
PLN ’

reject RT/RW an consignes

n
p

Fié. 4-9-3 Proposed Fee Collection System
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Strengthen _ )
Fee Col?ection . JSoled Waste o New Fee ;:Price __»(frice ;—J
Activities Collection “1Collection Inecrease| | Increase

under Present: ImproveTiE£J f?ffffl;ﬁ_J ; 2001
System S 1996 .
— . . 1.2 times  1.25 times
Preparations to
Introduce
Indirect Fee
Collection
Method

Fig.4-9-4 Steps of Fee Collection System Improvement

Reporting to Suke Dinas

on actual waste collection
performance and informa-
tion on fees

Checking of conditions
on application of fees

Preparation and forwarding
of fee collection forms

Urging non-payers to pav

Blanket billing of fees
with electrie rates

Recelving of fees at loecal
banks '

Compilation of fee collec-
tion performance

4

Compilation of fee collec~
tion forms from each Suke
Dinas Kebersian '

Request the PLN to bill

Fig.4~9-5 Framewnrk_of New Fee Collection Sysfem
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4.9,5 Financial Plan

The following may be listed as factors with a large effect on the
success of the financial plan to be developed for the Conceptual Master

Plan.

a. Investment amount
b. Fee collection rate

c., Loan conditions

Of the above, the investment amount will affect not only the demand
for funds bdt.also deprecilation and all other operation and maintenance
exﬁenses. Here, a comparative study of the proposed system and the
exlsting system is made. While the total debt will wapidly decrease in
and after the year 2000 and an internal reserve will become possible in
‘the year 2010 onwards in the proposed system, it will be almost level ir

the existing system (refer to Fig.4-9-6).
The effect of the differenﬁ investment amount will be mainly felt on

the total debt amount in 2005 and at the time when the overall balarce

will be-iﬁ the black (refer to Tahle 4--9-7).

Tahle 4-9-7 Sensitive analysis - effect of investment amount

Total Debt in 2005 =~ Year surplus expected

Rp. billien
10% cost-down reserve 195 1998
5% cost-down 157 1999
57 cost-up : : 50 - 2000
107 cost-up 1 2000
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A comparative study of the fee collection rates was also made by

assuming collection rates of 90%, 80% and 70% -against the potential

collectable amount. The results show that the total debt rapidly -
decreases and internal reserve becomes possible if the rate is 90%. The

debt gradually declines but still remains in 2005 if the rate is either

80% or 70% (refer to Fig, 4-9-7).

In regard to loan conditions, the total debt is affected by the
assumed repayment period and interest rate. Here, the following basic

conditions are assumed,

Foreign loans: Repayment over 25 years with a 7-year grace period,
“interest 4% per annum
Local loans Repayment over 20years with a 3-year grace period,

interest 5% per annum

If the local interest rate ig changed to 9% or 11%, the total debt
in 2014 will be Rp.54 billion and Rp.130G billion respectively. If the
Jocal loan conditions are changed to a iQ year.repayment period with
grace period of 1 year with the interest rate of I1Z, the total debt will
greatly improve and shift to a minus in 2014 (in other words, some
surplus funds will be generated) (refer to Fig.4—9~8). However, és the -
debt service ratios in the interim yéars'will become considerably high,
in this case, this plan is likely to generate difficulties for the Dinas

Kebersihan in relation to other projects,

The aforégoing review reveals the importance of establishing an
organization capable of actively pursuing fee collection and of managing

funds in conformity with itg operating conditions,

Incidentally, the difference 1ip cash flow was ‘studied as a
difference in loan conditions in case of the Dinas Keberéian and a public
corporation, In the case of 4 public corporation, the interest rate.may
be somewhat higher but it will be in a position to apply funds to meet
its operating requirements, It is assumed here that the operating

surplus generated after establishment of anp autonomous source of-funding
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Rp.billion p.billion
100 e
Revenuce
Revenue Annual cost Reserve
Expenses .
Expenses (Annual Cost excluding
7 T 777 Depreciations)+ Repayment e e /f::
100
50 e
! Total Debt
! of Proposed
I System
0
i
25 : 50
o |
r-J
R
1990 1995 2000 200 1 2010
0 SO U 1 | - M..:wif ——— 0
3
R
I
I
[
1 { I
—— 50
]
o4
‘___J—'i R - JI .
: E -t 100
: | Total Debt of
A _ : Existing
b S Sl System
1
: ~ ' | U =]
| .
200
250
Debt

Fig. 4-9-6 Cash Flow of the ¥éxisting System
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Rp.billion Rp.billion
Reserve
Revenue 902
75 —
e 90% 807
T 70%
100
50
100%
* / 50
Budget from DKI\\— ey
1990
O —_ 1 0
Totral — 80%
Debt | |
! 50
L—; ,._4! 707
e l :
_1. I-.-..
| _ _
e 100
~ 150
T ———— 200
Debt
M_%———‘*-—»——__,__ﬁ_h______w%q] :
‘Fig. 4~9-7 Comparison of Efficieﬁcy of Fee'Collection
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Rp.hillion
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Figo 4"9"‘ 8

Comparison of Loan Conditions (interest 5%)
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Rp.billion 7
Limitation of DSR=15Zof
Loan bevelopment Budget
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will not bg turned over to DKI, although this will depend on the nature
of the public corporation. .

_ The yearly financial plan and cash flow are shown in Tables 4-9-8
and 4-9-9. These Tables show that the balance in and after 2000 will be
in the black and that the total outstanding debt will start decreasing.

As a result, Internal reserve of Rp.78 billion can be expected in 2014,

- The cash flow was planned with the aim of gradually deéreasing the
burdeﬁ on the DKI (the.burden on the BKI will eventually bhe only the
'ekpensés incﬁrréd in street sweeping which is inevitably a public service
by nature) and if this Conditﬁon is relaxed, it will be péssible to

reduce the outstanding balance of the loars wuch quicker.

The calculation of the cash flow in the Conceptual Master Plan was

based on the following pfemises.

DKI's contribution : Upto Rp.5 billion per vear

Foreign loans 607 éf the initial improvement
project (Phase 1)

Local loans All the required funds in excess of

the aforegoing two.

-~ As a result, the weight of local loans became exceptionally high.
However, if the Phase I project succeeds in establishing the new fee
collection system, there will be a possibility of securing foreign loans
for Phase 1I and.suBsequent projects, which in turn will improve the cash
.flbw. It is decided, therefore, that the cash flow he examined under the
severe conditions here, There is no doubt that the financial burden on
the: DKI will increase if the present situation is left unattended. Tt is
of cruéial importance to set up great objectives and make starts for

them,

- 227 ~



Rp.billion

PART 11

Rp.bhillion

Reserve
Revenue
Expense
Revenue
751 E— |
/" T N
50 J 1ao _
Total Debt
25 SO
Budget from DKI N [, Balance
o L1990 1995 72000 2008 :
_—— ' © 1
Investment from DKI 0
t Investment
25 50
501 100
e ————1 {50
100 I 1200
Investment
Debt

Fig. 4-9-10

Cash

Flow of the Project
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Table 4-9-8 Money Flow of the Project (pinas Kebersihan)
1%¥=10Rp. - | i 11
p. _ : Unit: Rp. billion

year 1389 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 potal

pevenue _
sasic ree 0.9 1.9 3.0 4,0 5.0 5.9 7.0 11.8 15.1 18,5 21.5 28.3 29.3 30.4 31.4 32.5 33.6 33.6 33.6 33.6 33.6 33.6 33.6 33.6 33.6 33.6 582.8
social Fee 0.0 0.0 0.0 4.1 5.4 6.7 8.0 13.3 17.0 20.6 24.3 31.9 33.5 34.4 36.6 38.3 39.8 39.8 39.8 39.8 39.8 39.8 39.8 39.8 39.8 39.8 €79 .1
Budget . ' ’ - - .
O 15.0 15.0 15.0 15.0 15.0 15.0 15.0 10.0 10.0 10.0 10.0 10.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0  225.0
subtotal 15.9 16.9 18.0 23.1 - ' | '
" .9 16. 0 23.125.4 27.6 30.0 35.1 42.1 49.1 56.1 70.2 67.8 69.8 73.0 5.8 V8.4 78.4 78.4 78.4 78.4 78.4 78.4 78.4 78.4 78.4 1,479.9
Expense . .
Deprecia- 6.1 6.1 6.8 12,2 12.2 12.2 1 ' | - |
et 1 6.1 6. .2 12. -2 17.9 17.9 17.9 20.3 21.8 21.9 22.6 23.5 23.8 23.8 23.8 23.8 23.3 23.3 23.2 23.2 23.2 23.2 23.2 23.2 500.4
personnel 9.8 10.1 10.4 11.7 12.1 12.4 12.2 12,1 12,0 11.6 11,5 11.4 11.6 '11.8 12.1 12.3 12.4 12.4 12.4 12.4 12.4 12.4 12.4 12.4 12.4 12.4  309.1
Maintenance 2.6 2.6 2.9 4.9 4.9 4.9 6.6 6.6 6.6 7.4 7.8 7.8 8.0 8.3 8.4 8.4 8.4 8.4 8.4 8.4 8.4 8.4 8.4 g.4 8.4 8.4 1827
rFuel & : . : . _ . ’ 8- . . .7
e 1.2 1.2 1.z 2.1 2.2 2.3 3.3 35 3.6 4.0 4.2 4.4 45 47 49 5.0 5.1 53 5.0 5.0 5.1 5.1 5.1 5.1 5.1 5.1 103.4
Interests 0.0 0.0 1.2 3.1 3.1 3.3 6.3 6.3 6.2 8.9 10.4 10.3 10.0 12.9 12.6 12.0 13.3 14.4 14.2 13.6 15.2 14.5 13.4 14.4 14.5 13.2  247.3
Subtotal . : . . . . ) : . .
o) 19.7 20.0 22.5 34.0 34.5 35.1 46.3 46.4 46.3 52.3 55.7 55.8 56,7 61.2 61.8 61.5 63.0 64.1 63.4 62.8 64.3 63.6 62.5 63.5 §3.6 62.3 1,342.9

Balance (A-B} -3.8 -3.1 -4.5 -10.9 -9.1 -7.5 -16.3 -11.3 -4.2 -3.2 0.4 14.4 11.1 8.6 11.2 14.3 15.4 14.3 15.0 15.6 14.1 14.8 15.9 14.9 14.8 16.1 137.0

Resource of

Investment _ .
Budget from :
PKE (C1) 1.0 5.0 5.0 0.0 5.0 .5.0 0.7 4.1 5.0 5.0 5.0 5.0 S.Q 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.6 3.5 5.0 5.0 4.0 5.0 113.3
Long Term
Loan _ .
Local (C2) 0.0 8.0 14.4 0.0 5.4 24.6 0.0 0.0 55.6 -33.0 4.1 1.0 61.9 6.3 2.3 40.1 35,2 13.7 6.9 50.4 7.3 0.0 44,0 25.1 g.0 7.2 446.5
Forelgn e ' : : _
(c3) 0.0 19.4 29.0 0.0 g.0 44.5 - 0.0 0.6 OfO 6.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 _0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 92.9
Subtotal o i . ) |
1.0 32.4 48.4 0.0 10,4 74.1 0.7 4.1 60.6 38.0 9.1 6.0 66.9 11.3 7.3 45.1 40.2 18.7 11.9 55.4 12.3 3.5 49%.0 30,1 4.0 12.2 652.7

{c) .
Repayment (D) 0.0 0.0 0.0 0.0 0.0 0.0 0.5 1.5 2.6 4.6 6.2 6.2 6.2 12.4 14.6 14.9 14.9 1%.,1 19.5 19.6 22.3 24.1 24.1 24,5 27.5 26.4 291.7
Remain of '

Loan
Money Demand .

(E)

0.0 27.4 70.8 70.8 76.2 145.3 144.8 143.3 196.3 224.7 222.6 217.4 273.1 267.0 254.7 279.9 300.2 294.8 282.2 313.0 298.0 273.9 293.8 294.4 266.9 247.7

14,6 46.3.64.1 21.8 32.7 97.0 29.6 34.1 91.6 74.6 49.2 46.1 107.2 61.4 59.9 97.7 94.3 78.1 71,5 114.5 75.7 68.0 112.,4 94.9 71.9 77.7

Short Ter .
Loa; T {2) -2.,3 -3.0 -2.3 ~-1.3 -3,1 -4.7 -1.i -5.1 -11.1 -12.5 -16.0 ~30.1 -27.5 -19.7 -20.4 -23.2 -24.3 -19.0 -18,8 -19.3 -15.0 -13.9 -15.0 -13.6 -10.% -12.9 -345.7
E:;:l OE(Gl) 22.1 63.2 61,9 64,2 128.6 127.0 120.4 162.3 178.2 160.1 124.8 153.0 127.2 94.5 96.5 92.5 68.1 36.7 48.2 18.2
Reserve ' . '
Fund (62) 2.3 19.8 14.9 27.9 65.9 98,0
comment ) . .
E={B-B1)4C+D Foreign loan Interest = 4% Repayment Périod = 25 years Grace Period = 7 years
= 5% Repaymeﬁt Period = 20 years Grace Period ='5 years

F=E-C-A _ Local loan Interest
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4,10 Citizen Participation Plan

4,101

Promotion of Citizen Participation

The following shall be estab]ished at each Suku Dinas Kebersihan to

promote citizen participation.

as
b.

C.

Complaint window
Public relations unit

Citizens' guidance unit

4.10,2 Contents of the Citizen Participation Plan

ety

Waste collection by RT/RW.

RT/RW.shall be guided to implément waste collection as part of

the community activities in those Areas in which depots can be

built, The improvement and prov151on of hadcarts shall be

supported to assist such community activities,

Communal cleansing days

Several days a year shall be desingated communal clean51ng days
and all inhabitants of a‘ given area shall be urged to
participate in the cleaning of streets, vacant 1otq and micro-
ditches. Suku Dinas Kebersihans shall prov1de collection and
haulage services for the disposal. of the waste collected by the

inhabitants, "

Useful material recovery

Containers for reclaiming reusable materials Cgléss, metal and
cloth). from waste shall be provided 'at_‘every RT/RW and
inhabitants shall be urged not to dlscharge reuqable materials.
as waste. In order for the RT/RW to apply the proceeds from
reusable waste to their funds prlvate Junk dealers shall be

introduced,
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d. Cooperation for fee collection

Citizens shall be urged to pay their fees by informing them
that a large amount of woney 1s needed to maintain the sanitary

standard of their environment.
4.11 Policy Measures
Policy meaéufés based on a very long-term perspective and the
contents of the Conceptual Master Plan shall be enforced in view of the
latter's effective implementation.
4.11.1 Legal systems
'Thg development of an appropriate legal system is indispensable for

solid waste management.  The development of legal systems for ‘the

following is particularly important.

Division of responsibllity for solid waste management Control

Supervision of private waste collection business Control

Supervision of small scale dispesal sites

Pénalty provisions against illegal dumping of waste
Table 4-11-1 summarizes the required Improvements to the legal

systems in view of the present conditions and efforts to be made to

develop'such.legal systems,
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PART II

Improvement to the Legal System

Present status

Policy for amendment of appliéable system

l. Disposal system

2,

Industrial waste:
Captive disposal
Other waste: :
by self-governing

body

Duties of the
national govern—

" ment

o

* Technical guidance
for self-governing
bodies )

¥ Act as a2 medium

. for foreign aid

Fee collection
* Cost recovery

- Development of pri-

vate waste management
businesses

* Licensing system
for businesses en~
gaged in cleansing
services and direct
hauling of waste

Improvement of the
systems for collect-
ion, treatment and
disposal

Ordinary waste: Self-governing body
(cleansing responsibility)
Industrial waste : Self-treatment/disposal
(under the supervision
and ‘guldance of the
self-governing body)
Self-treatment/disposal
(under the supervigion and
guldance of the national
government and
self-governing body)

Hazardous wastes:

* On industrial waste and hazardous wastes,
the essential reforms are establishment of
‘the system of the amounts and compositions
of waste and the approval system for
installation of facilities.

* Technical standards for treatment and

* The facilities development policy shall be
determined and the subsidizing system and
accomodation for foreign aid shall be
applied to the facilities conforming to
the above policy

* Beneficiaries shall pay the cost,

* Standards applicable to indirect fee
collection, addition. of fees to -
~water supply fee or electricitv fee or
taxes and the procedures for same shall be
developed. ) '

* The licensing system shall be expanded to
cover the cleansing service, collection,
treatment and disposal services of private
businesses
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Present status

Policy for amendment of applicable system

* Establishment of
small scale dis-
posal sites is
subject to appro-
val by lura

6. Measures for wide
area waste disposal

7. Prohibition of
illegal dumping
* Prohibition of
_ illegal dumping
* Penal provisions
(50,000 Rp)

8, DKI's cleansing
organizations
"% Under the super-—
vision of Suku
Dinas Cleansing
Division and

*

Establishment of disposal sites shall be
made subject to the permission of the
Cleansing Department and approval of the
Mayor. :
Official requirements for the establish-
ment of disposal sites shall be developed.
Sanitary standards for cleansing work
shall be developed.

Inducement of a system. for guidance and
adjustment by the national government in
relation to waste disposal in a wide area.
Enactment of a law concerning
establishment of an organization for joint

disposal.

Standards for collection, treatment and

disposal of wastes shall be developed to
clarify the contents of illegal dumping.
Strict application shall be attempted,

Suku Dinas Kebersihans shall be placed
under the supervision of the Cleansing
Department to improve their independence.
Introduction of a public announcement
system at the locations of LPS facilities
and the areas from which waste may be
hauled to each LPS.

4.11.2 Social Fducation

In order to keep the streets beautiful and clean, the citizens'

participation in "No littering" and '"Help keep the streets clean" is

.indispensable.

I
o
(9%}
N

1
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School edacation: The importance of keeping the streets cléan'and
an .oﬁtliue of cleansing activities shall be
taught as a compulsory coﬁrse._ Schdpl children
shall learn  these through actual .practice.
Textbooks aﬁd auxiliary teaching mater;als, sueh
as aﬁdio~vi$ual materials (video, movie, atc.),
shall be ‘improved to help schoolchildren
understand more easily. Tie?ups with other
courses shall be attempted,ISUCh as letting the
schoel children draw posters oh cléaning in the

art class.

Social education: Events and lecture courses shall be held at
community gdtﬁefings of RT/RW. Practical action
by RT/RW shall also be urged, The existing
cleansing day shall be expanded and made into an
event in which™ all inhabitants shall
participate, The Dinas Kebersihan shall
provide RT/RW with consulting services for the
improvement of handcart collection and those
other services_now ﬁerformed by RT/RW.. Tie-ups
with. women's associations ._and. voluhteer

movements shall also be attempted.

4.11.3 Human Resources Management

Training shall be particularly given to administrators and planners.
Competent personnel ghall also be dispatched to the wérking functions of
Suku Dinas Kebersihans to strengthen thése‘functions and to upgrade rhe

quality of their personnel.
Through training, the trainees shall acquire_fhe abiiity'to*formﬁ—

late effective Plans and schedules so as to improve the regularity and

efficiency of the collection service,
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4.11.4 Research and Technological Development

Research and development shall be pursued in the following subjects

to determine the future divection of collection, treatment, disposal and

financing of cleansing activities.

=

=D Ao

Analysis of waste quality and inve'stigation of waste amount
Collection and haulage

Sanitary landfill

Intermediate treatment (incineration, etc.)

Fee collection '

Treatment and disposal of industrial waste and hazardous waste
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CHAPTER 5 STAGE PLAN

5.1 Constraints and Development Policy
5.1.1 Constraints

The key points for the .successful development of solid waste
management 1in Jakarta, i.e. the estahlishment of a rational collection
method and the construction of sanitary landfill disposal sites at Bekasi

"and Tangerang, are to secure the funding for both investment and
repayment. As it is estimated that investment of Rp.260 billion will be
required for the construction of facilities up to vyear 2005, this
investment is bound to come from loans under the present [inarcial
situation. This meané that financial sources for the repayment of these
loans will be needed for a certain period in the future. As suggested
above, ordinary revenue sources cannot be relied on for this purpose and,
fherefore, the sgervice fees <collected from the heneficiaries will
comprise the only financial source for repayment. However, this will
raise some difficult problems. Firstly, there will be a limit on the
amount payable by the beneficiaries. Secondlv, it will be difficult to
establish a proper fee collectlon systeﬁ, and thirdly, it will be
necessary to simultaneously introduce the fee collection system with the

improvements of the collection service,

In view of the ahove constraints, it is clear that the development
of the solid waste facilities should be carried out in stages. At the
early stage in particular, substantial income from fthe collected fees
cannot be anticipated and the available of ficial budget will remain at
some Rp.20 billion a year. The facility construction must, therefore, he

carried out under these constraints.
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1.2 Development Policy

1)

Priority Project

The phased cbnstruction'of the solid waste disposal facilities must
take the progress of fee collection with securing of final disposal

sites and considering urbanization.

Since a lot of effort and a long time will be recuirud to establish
the fee collection system, a model project where the introduction of
the system appears fairly easy should be firstly selected. The
system will then he qubqequently expanded to other area whenever the

preconditions for introducing the system are met,

The development policy corresponding to secure the dispossl qiteq is
placed on to those Wilayahs where it ig difficult to secure the
sites. Sites for other Wilayahs will then be secqred depending on

the urgency.

With regard to the problem of rapid urhanization, faeility
constructior will be firstly implemented for those Wi¢avahq where

urbanization is advanced, gradually coverlng other Ui]ayahs.

In view of the'above, the urgency of the conqtructlor of qolid waste

disposal facilities for each wilayah 1s assessed to be as follows.

Readiness Difficulty of Progress of 7
Wilayah for Fee Securing Urbanization  Ranking
Collection Disposal Site :

Pusat A A A 1
Barat C C C 4
Utara B C B 3
Selatan B B R 2
Timur C C C 4

KEY: A : Good, B : Fair, C : Bad
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It is clear from the above assessment that Jakarta Pusat should be
selected as the first priority Wilavah for the. disposal facilities
development., Moreover, this decision has strategic significance in
Spreadipg its consequences to all Jakarta. As Jakafta Pusat has
symbolice status throughout Jakarta, the creation of a sanitarf
environment in this wilayah with the successful implemertation of
the fee collection system will result in public awareness of the
necessity to pay for the improvement of their living environment.
Furthermore; it will reinforce the Suku Dinas Kebersihans in the
surrounding Wilayahs confidence in achieving thefr objectives  if
they try hard., The selection of Wilayahs where the conditions for
the Project's success are ripe and where the collection of fees
appears féirly easy, must be understood to be crucial requirements
for the positive encouragement of these Suku Dinas Kebersihans.
Jakarta Pusat satisfies these conditions and (1) the improvement of
the solid waste collectioﬁ systmn,C)the construction of a transfer
atation and(:)the construction of a sanitary landfill site at Bekasd
will be implemented, coping with the "solid waste generated in

Jakarta Pusat.

Expansion of Development FProject

The next step consists of the construction of sanitary landfill
disposal sites and transfer stations in those Wilayahs where it
appears difficult to find disposal sites. In additiom, the
improvement of the collection system and the establishment of the
fee collectlon system should be achieved in those Kecamatans where
the degree of urbanization is similar to that of Jakarta Pusat. As
the investment for disposal sites and transfer stations is fairly
large, making it impossible  for them to be constructed 1in every
Kecamﬁtan, disposal sites and transfer stations will be introduced
in thoéé Kecamatans where the aforegoing conditions for construction
éfe met. In reality, Kecamatans with such satisfactory corditions
are those around Jakarta Pugat with a high degreg of urbanization,
The éolid waste collection system in Jakarta Pusat and the
surrounding urbanized Kecamatans should be simultaneously improved.

Those Kecamatans where the fime is ripé for the implementation of
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such construction, as well as improvement, work and the stages of

work implementation are as follows,

a. JAKARTA UTARA ~ - Penjaringan
| Tanjung Priok
Koja
b. JAKARTA BARAT Grogol Petanburan
Taman Sari
Tambora
c. JAKARTA SELATAN Kebayoran Baru
Tebet
Setia Budi
.Mampang Potraphatan
Kebayoran'Lama
d., JAKARTA TIMUR Matraman
| Pulo Gadung

This series of construction work'shouid eventually arrive at rthe
stage which consists of the expansion of the sanltary 1andf11 sites
and transfer stations for the whole of Jakarta and the improvement
of the solid waste collection system and the establlshment of the
fee collection system in such Wilayahs as Utara, Barat, Selatan and

Timur where urbanlzgtion is expected to advance in the future

When these stages are completed, the main objectlveo of the Progects
next step will be taken in the development of outskerts of Jakarta
then on renewal of facilitles, recycllng of reusable waste and
improved efficiency of solid waste management by the introduction of

separate collections of different waste,
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Development Contents of Each Phase

At least 2 years will be required to consclidate the project
implementation system, to prepare the detailed plan and to establish
the procedute for securing the necessary funds, Therefore, the
actual implementation of the Project will commence around 1989. Tt
will be appropriate to divide this 15 year; from 1989 to 2005 which
is the target completion year of the Master Plan, intc 3 phases,

ecach consisting of 5 years.

‘Phase 1 - A : 1989 - 1992

B : 1993 - 1995
Phase ‘I1 : 1996 - 2000
Phase IIT  : 2001 - 2005

Based on the development . policy given earlier, the actual contents

of each phase are as described as follows.

Stage Plan

Phase I : 1989 - 1995

Phase I consists of the initial improvement projects in Jakarta
Pusat and similar projects in the urbanized kecamatan in Jakarta

Utara, Barat, Selatan and Timur.

a. Tmprovement Projects in Jakarta Pusat

. Improvement of solid waste collection system
Cbnstruction of the Sunter transfer station

. Stage 1 construction of the Bekasi final disposal site

. Promotion of fee collection

In addition, reinforcement of organization in Jakarta Pusat

" will be simultaneously conducted.
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b. lmprovement Projects in Urbanized Kecamatans in Jakarta Utara,

Barat, Selatan and Timur

» Improvement of solid waste‘cnllectioﬁ system

Construcfion of the Shfaung transfer Station_

(mainly for the solid waste generated 1in Selatén)_

. Stage T coustruction of the Tangefang final diéﬁosal site
(mainly for the solid waste generated in Selatan)

. Promotion of fee collection in those Kecamatans

where the solid waste collection system is improved

In addition, reinforcement of organization in these 4 Wilayahs

will be conducted,

2) Phase IT : 1996 - 2000

a. Improvement Projects in Kecamdatans Subject to Urbanizing in

Jakarta Utara, Barat, Seletan and Timur

+ Improvement of solid waste collection system

Promotion of fee collection

b. Consolidation of Final Disposal Sites

» Construction of transfer station in Jakarta Utara, Barat and
Timur
. Stage II construction of the Bekasi final disposal site

Stage II construction of the Tangerang final disposal site

3} Phase IIT : 2001 - 2005

The improved or constructed faciiities-in the aféregoing phases will
be renewed or their handljng capacities will be expandéd in this
phase,
» Expansion of solid waste collectibn:capaéity in.the:subject-
areas of Phase I - : ' -
. Strengthening of the handling capacitiaes of the Sunter and

Shraung transfer stations
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5.3 Improvement Process

The improvement process of the solld waste collection and the
conqtruction/consal1dation process of the facilities based on the Qtage
Plan are as shown in Fig. 5-2-1, aund refer to Fig. 4-6-2 for the 1andfiJ]

process of a Iinal disposal.

It is clear from.Fip 4~9.-1 that the amount  of tho ‘collected foes
will not be able to quickly catch up with the increase of the solid waste
management cost due to the increased velume of  solid waste and the
construction/consolldatlon of the relevant fac111tiesf f Ag a::reéult,

substantial financial support will be necessary upto the year 2000,

5.4 Solid Waste Management Prior to Phase T Completion

Prior to the commencement of the Proje¢t 1n 1989 and during the
Phase I-A construction and improvement period, solid waste management:
nust be dimplemented with the existing co11ection and d14poqa1 (open
dumping) systems. 1f these systems are not properly managed, adverse
effects on the Project implementation will be incurred nec9851tat1ng the
improvement of the present management qvctem. The subjects of managerial

improvement are as follows

a. Permission system for disposal sites and control of their

operation
b. Control of solid waste collectibn work _
¢. Proper treatment (remunefation, étc.)=0f éollectioh workers

d. Tight control of iliegal dumping
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Permission System for Designated Disposal Sites and Control of.Their
Operation

In principle, the solid waste collected in each wilayah must be
disposed o&f at those disposal sites of the Dinas Kebersihan..
However, the solld waste generated in those areas where the
transportation conditions are poor may be disposed of at those
disposal sites where it 1is _specially permitted under certain
conditions in the areas. The Dinas Kebersihan examines whether.nr
not those disposal sites prepared by the wilayahs satisfy the
official critéria and permits their use after confirming their

locations and the planned duration of use.

The following system should be Introduced to permit  special

disposal siltes.

Wilayah - ' Dinas Kebersihan
Planned Site for | Submission of - Document
Solid Waste ' » Examination o
Disposal Application Documents
Y
Site .
Ingpection H Criteria
' ¥
Designated : Permission as a Permission
Disposal Site +

Designated Disposal
Site

Report

4

Diépbéal_ Checking of
Performance Operation

Supervision

The Diﬁas Kebersihan should prepare judgement criteria on the

following items for a designated'disposal site.
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o Size (Minimum Size)

o Road Conditions

o Surrounding Environment

o Disposal Plan’

o Disposal Method

o Site Requirements

o Water Utilization in Surrouhding Areas
0 Future Land Use

o Locational Relationship with Subject Collection Area

In permitting -2 designated disposal  site, the assurance of the
proper operation and management at the gite and the qubmlss1on of
operation records to the Dinas Kebersihan must firmly be kept, The
Suku Dinas Kebersihan in each Wilayah mﬁst'c0nfirm the following
items whenever solid waste is taken to such a designated disposal

site,

o Responsible Collecror
o Vehicle Registration Number and Model
© Driver

o Disposal Period

Contrel of Collection ﬁork

The Dinas Kebersihan will prepare the standards on the following
points in order that the collectlon work in each Wilayah is properly

conducted and will 1nstruct each w1laydh to follow these qtandards.

¢ Provision Of a map for each Kecamatan to control the

collection work

0 Recording of collection dreas and container installation

locations on the maps
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'o _Decision,on cdllection day(s) for each collection ﬁoint
o Introduction of a weekly time schedule (required work

' amount) for each collection vehicle

o “Cohtrol of collection hours

0 Recdrding of collected solid waste volume

o 'Preparation of a monthly evaluation report on cellection

work

Each Wilayah will be requested by the Dinas Kebersihan te prepare

the necessary documents concernirg the above and these documents

- will be checked by the Dinas Kebersihan. In addition, the Dinas

Kebersihan will conduct checks on the operation management of each
designated disposal site by examination of the monthly ecvaluation

report submitted by the Wiléyah.

Proper Treatment of Collection Workers

The Dinas Kebersihsn will prepare guidelines to assess the work of
drivers and collection workers using data on the operation and
control at the designated ‘disposal sites and the data on the

collection work. Based on this assessment, the proper treatment of

collection workers should be implemented in terms of providing

incentives for capable workers, etc.

- Tight Contrel of Illegal Dumping

The Dinas Kebersihan will prepare guidelines to check 1llegal

dumping and will dnstruct each Wilayah to adhere to these

' guidelineé. The contents of the guidelines will be as follows.

o Regular patrols

o Identification of troublesome locations

o Sanitary evaluation of each RV
o Eduhéﬁibn and campalgn aimed at residents to prevent illegal

dﬁmping and to enlist thelr cooperation in solid waste

management
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The Dinas Kebersihan will prepare guldelines for (1) ~ (4) above and
will develop 'a solid waste management system  1in each 'Wilayéh
pursuant to these guidelines. This systeﬁ should be established by
1992 when some of the facilities newly constructed under the Project
will coﬁmence operation, The development process in the subsequent

years is as follows,

<« 1988 1989 1990 1991 - LY R—

Preparétion of

Guidelines by :
Dinas Kebersihan l

Implementation of
wi Pilot Project in
Selected Kecamatan
in Fach Wilayah

-‘F
Applicatiqn to All
1 Kecamatans [ S
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