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PREFACE

In response to the request of the Covernment of the Republic of Indonesia, the
Japanese ' Government has decided to conduct a study on the Solid Waste
Management ~ System Improvement . Project in the city of Jakarta and entrusted

the study to the Japan International Cooperation Agency (JICA).

JICA'séntVto Inddneéia a study team headéd by Hr. Koomi NODA and consisted of
Yachiyo Engineering' Co:, Ltd., associated with EX Urban & Environmental
Research Institute Co., Ltd., from January to March 1986, July to September
1986 and Januafy ﬁo March 1987.

“The team had_discussidns on the Project with the officials concerned of the
Gb#ernment of Indoneéia and conducted a field survey in the whole area of DKI
'Jakarta; "After the team returned to Japan, further studies were made and the

present report has been prepared.

I hope that this report will serve for development of the Project and

contribute to the promotion of friendly relation between our two countries.
I wish to expresé my deep appreciation to- the officials concerned of the
Covernment of Indonesia and DKI Jakarta for their close cooperation extended

to the team,

November, 1987

;/(]ﬁigé" | ,}477'/2 i

Keisuke ARITA

President

Japan International Cooperation Agency
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GLOSSARY

WORD

DESCRIPTION

DKI JAKARTA

Uilayéh

Kecamatan

Kelurahan

RT/RW

Squatter

Kampung

P.D.Pasar Jaya

Domestic waste
Market waste
Commerclal waste
Induétrial_wastg
Canal waste

Door to door

Jali-Jall

JAKARTA local government which 1s equal to state level,

District, DKI Jakarta consists of 5 Wilayah, Pusat,
Utara, Barat, Timur, Selatan. '

Smaller district. About 6 Kecamatan'compose I Wilayah.

Ward, About 8 ¥elurahan compose ' | Kecamatan. Popu-
lation is about 30,000 people.

Local community organization. - RW is composed of about
RTs. RT/RW is not.official governmental organization
but community which is important for urban life,
Activities for RI/RW includes security, cleaning,
culture, religion, etc.

Illegal occupants who mainly live along canals or rall-
ways.

Area In the city where characterlstics of village 1is
kept. .

Generally population density is high (400 - 500 per-
sons/ha) and income level 1s low. Roads insilde
Kampung are narrow (1.5 - 3 m) for pedestrian only.

. Houses are small.

Public market company ﬁanaging pdblic markets, It
transports waste from the publie markets to the final
disposal sites by itself,

Solid waste generated by households.

Solid waste generated by markets.

Solid waste generated by shops, hotels, offices, etc.
Solid waste generated factoriles, manufactures etc.

Solid waste in rivers and canals.

Direct collection to each household by collection
vehlcle. '

Collection that residents bring waste to collection”
vehicle by themselves,




WORD

DESCRIPTION

LPS

LPA
Depot

Dinas Kebersihan
(S.D.K.)

Suku Dinas
Kebersihan
(5.D.K.)

Seksi Kecamatan
(S.K.)

Dinas PU

Dinas Pertamanan
walikata

Camat

Lura

Space for transferring of waste from handcarts for
primary collection to vehicle for secondary collection.
LPS Includes the following; : ‘

~ Handcart pool ... Road side . o : :

= Concrete bin/Open space .. Special collection space
Container ... 6 or 10 m® contalner S

_ — Depot ... Exclusive area for transferring

Final disposal site

 Exclusive area for transferring of Dinas‘Kebersihan.

Cleansing Department of DKI Jakarta,

District cleansing division (Wilayah unit)

Local cleansing office {Kecamatan unit)

Department of Pubiic Works of ﬂKI.Jakarta.
Department of garden |

Mayor of Wilayah

Head éf Kecamatan

Chief of Kelurahan

- 11 -



INTRODUCTION

Background of the Study

Jakarta, the capital of the Republic of Indonesia, has a population of

some 7.3 million, daily preducing almost 4,900 tons of urban solid waste.

With rapid urbanization, Jakarta is‘becoming a most important city in the
ASEAN region in terms of social, economlc and political aCt1V1tIEb It is
estimated that the populatlon will rapidly swell to some 10 millien by
1995 and 12 m11110n by 2005.

In addition to- this population pressure, due to wide distribution of
densely populated residential areas with narrow paths, known as "Kampung",
it  will create more serious problems in maintaining the city's
requ1rements for a satisfactory l1v1ng env1ronment and beautiful scenery

if Lonventlonal solid waste management is relied upon in future,

The importance of proper management of urban'solid waste in conserving an
acceptable living environmeﬁt and in securing urban space for economic

activities is increasing each year.

These problems have already been pointed out in REPELITA-IV (1984/85 -
1988/89), Ithe 'Jabotabek 'Metropolitan Development Plan and the Jakarta
Master.Plan 2005,.including.targets and measures to be completed by the

respective years, .and calls for their urgent implementation,

Although the IBRD " ADB and other 'organizations have so far extended
technical cooperat1on to 1mprove urban selid waste management the subject
areas of the studles are limited and so far a study covering all of

Jakarta has not yet been conducted

Against thlS background the Ministry of Public Works, in cooperation with
the Jakarta Municipal Government, requested that the. Japanese Government
_conducts the “Study on Solid Waste Management System Improvement Project

for Jakarta“



Objectives of the Study

The present study has the following objectives in order to bring about the

improvement of the solid waste management system in Jakarta.

i} Clear presentation of a desirable solid waste management system for
the future and preparation .of a conceptual master plan which s

teéhnically, financially and socilally feasible.

ii) Selection of first priority projects hased on the conceptual master
plan, and implementation of a . feasibility study concerning the

selected projects.

vAVA SEa

Study Area



PART I PRESENT CONDITIONS

1.1 Present Gondition of the Study Area

1).

2)

General description of the area

Jakarta, the capital city of the Republic of Indonesia, 1is the
central ecity of the Jabotabek Metropolitan Region consisting of

Bogor, Bekasi and Tangerang, and its area covers 650 kmz.

The city of Jakarta is located in a tropical zone which has a rainy
season from November to April and a dry season from May to October,
with the mean temperature ranging from 26°C to 28°¢ through all

s5casons,

Jakarta 1& situated on a seaside plain with an elevation ranging from

0 m to 50 m above the mean sea level.

The yearly rainfall is 1,900 mm, 70% of which is in the rainy

season. In January and February, monthly rainfall exceeds 300 mm,

Jakarta is divided into five "Wilayah". A Wilayah is divided into
"Kecamatan" {30 Kecamatan Iin tqtal) and a Kecamatan consists of

"Kelurahan" (260 Kelurahan in total).
Social and Economic Aspects

The pbpulation of Jakarta is 7.3 million with a population demsity of
111 personé/ha “in 1984, and its growth rate has been 2.7% since
1981, 'The.population growth'is conspicuous on the outskirts of the

city.

The main economic activities in Jakarta are in tertiary industries

1ike trade and service sectors, including financial services.



The mean economic growth rate has been 10% ber year during past three

years, which exceeds the national grovwth rate.

Special attention has to be given to the informal community
activities of the RW/RT in Jakarta, as their activities, including

waste collection, are likely to be limited in their financial scale.

3) Infrastructure

The total area of Jakarta is around 60% urbanized. The main roads,
radiating in all directions and including circular 6ne, are

remarkably congestion recently,

44% of the area and 26% of the population in' the ¢ity is covered by
water service, At the same time, 80% of the population has electrial

service, while the sewerage system is to be the subject in the future.

1.2 'Present Condition and Problems of So0lid Waste Management in Jakarta City
1) CGeneral

Jakarta is one of the most beautiful cities in Southeast Asia as iong
as it is seen from Protocol streets. But once one walks inside the
city, one will find a fairly large number of ﬁnsanitary places, such
as concrete bins leaving waste, and small disposal sites found around

residential areas and rivers covered with floating waste.

It is estimated that the waste collection service by Dinas Kebersihan
and RT/RW covered about 86% of the total populatiqn in the city. 1In
principle, collection frequency is twiée a weék; but it is

insufficient for the citizens due to its irregularity.

Dinas Kebersihan cellects and hauls 2,950 t/d of Waéte and disposes

of 2,160 t/d at formal disposal sites only,



collecticn Sexvice

&
t
®

Fig. 1.2-1 Present Situation of Collection Service

2) Collection and haulage

Collection methods are classified as shown in Fig. 1.2-2. 85% of
collected waste is collected by handeart system and 15% by Jali-Jali

and Door-to-door systems. -

—Door to Door
l-Jali-Jali

Handcart Pool

Communal Concrete Bin

”*Handcart Open Space

Communal Gontainer

Bepot

Lt e e i e e i

Fig., 1.2-2 Present Collection Systems



3)

4)

5)-

Dinas Kebersihan has 752 collection vehicles. Open cargo with poor

efficlency accounts for some 30%.

Street sweeping

Street sweeping consists maiﬁly of manual sweeping, which is
partially wsupplemented by mechanical sweeping using seven units.
Total length of the swept atreet is 751 km.

Treatment and disposal

Dinas Kebersihan has three disposal 31tes' Cakung, Srenseng and Kapuk
Kamal. 45% of the waste is disposed of at these sites mcstly with
the open dumping -method. Other waste 1g disposed of at informal

small disposal sites littered in the urban area.
Operation and organization

85% of collection vehicles are always serviceéble, and some 70% of
the total number are in operatibn éveryday. The average number of
trips done by c¢ollection vehicles is 1.5 to 1.7 per day In every
Wilayah. '

Although the trip of each collection vehicle is recorded daily,. there
i1s insufficient control of the collected waste's waight coliection

time and vehicle maintenance,

The administrative structure relating Lo solid waste management 13 as
shown in Fig. 1.2-3, Suku Dlnas Kebersihans “are controlled under
both Dinas Kebersihan and Wilayah '



6)

DKI Jakarta

Dinas

Coordination ' .
Xebersihan AF ----- f ~~~~~ k- | Walikota (5 wilayah)
Technical Operational
Administration administration

5 Suku )
Dinas Kebersihan

Seksi Kecamatan

Fig. 1.2-3 Administrative Structure

The Dinas Kebersihan déals mostly with domestic and commercial
waste., The' collection of waste generated at :public markets 15
executed by P.D. Pasar Jaya, and that at canals and public gardens is

conducted by the relevant authorities.

Budget and fee collection

~ The fee collection system has béen formally established and a target

figure is set for each ﬁear, but the actual ratio of fees collected

is currently as low as 3% in the total budget.

The total budget on solid waste management is Rp. 17.5 billion and
per capita expenditure is Rp. 2,500/year. As other projects are
given poliey priority, it is difficult to expect increasing the

budget from the general account for solld waste management.
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2.1 Future Goal

1) Goal

High environmental sanitation at an affordable level is gecured for

PART 11X

CONCEPTUAL ﬁASTER PLAN

Jakarta as an international central city in Southeast Asia.

The fast removal of waste. from résidential_ areas and sanitary
disposal are prerequisites to an adequate environmental sanitation in

Jakarta.

2)

The objectives and targets to be achieved by the year 2005 are shown

Objectives and targets

in Table 2.1-1.

Table 2.1-1

Objectives and Targ

ets

Ttem

Strategleal
Requirements

. Objectives

Tarpgets

Technical
fAspect

"B

1. Waste Collection 1. Velhicle mechanisation Vehlele Mechanisation Ratlq
: 1985/86 - 40%
o Establistment of 2. Substitution of in- 1995 - 100% in urbanised
efflclent waste vfficlent transfer area
collectlon sys- system by eff{icient 2605 - 100% in the whole
tem system area
‘o Establishment of ™ i # Provision Ratio of LPS
efficlent haul- 3, Simplified collection Transfer Facilitles
age system system i985/86 ~ 30%
1995 - 100% in urbanised
4, Provision and impro- area .
vement of transfer 2005 - 100% in the whole
. statlons L ared
2. Street Sweeping 1. Introduction of ade- Basic Frequency
Establishment of quate sweeping fre- 1985/86 - daliy
cificient streex quency 1995 - teice a week in
F»l - sweeplng system - ¥ B urbanised ared
2, Estobllshment of
efficlent sweeping 2005 - twice a week
method in the whole area
b L.
3. Disposal 1. Provision of sanitary: Sanitary Landfilling Ratio
Fstablishment of landFilling 1985/86 - 5%
-M .adequate ¢lsposal. M el 199% - 100% in urbanised
system 2, Tntroduction of -area ’
facility standards 2005 - 3933 in the whole




Operation-
al Aspect

{1. Haste Collection

2. Controt of weiphing
¥ waste
3. Strengthening of

[1. Strenpthening of con-
tret of working hours

vehlcle maintenance
at Suku Dinas levet

-

Haste Welghing
1985/86 - 0%
1995 - 100% in urbanised

area
2005 - 100N in the whole
area

Ratlo

Vehicle Operatton Rate
1985/86 - 0% X
1995 - B5%*1in urbanised

) area
2005 ~ 85%*1 in the whole
area .
Operatlon- 2. Street Sweepling Strengthening of control Actuel HWorking lNours
&l Aspects Strengthening of of working hours 1985/86 - & hours
F¥[ control system -M - 1995 -6 hours in
urbanised area
2005 - 6 hours
3. Dispoesal E. Strengthening of 2005 - Establ{shment of
Strengthening of © checking system on information con-
control of waste incoming collection trel system by
- haulage > vehicles at disposal 1w computer network
sites
2. Improvement of vehi-
cle reception facfli-
ties
Citizen rEstahllshment of 1. Estabilshmenp of gft— Domestic waste will be re-
Participa- cltizen education zetr education and in- duced by 5% fn- 2-5 yearsg
tion and participation formation systems by community activities
-M systems » . -3
2. Establishment of
. conmunal sweeping
actvities .
L _ _
Institu~ Strengthening of 1. Strnngthenﬁng of
tional Ocganization arganization autonomy
Aspects of Suku Dinas
Kebersfhan
Be 4 2. Establlshment of
efficient organlzatie:
of Dinas Kebersihan
3. Establishment of in-
Formation control
system ;
] . Y S
— . X
r—““*——— P B —=
Financial Strengthening of Establishment of fee Collected Fee Batio in
Aspects financial base collection system Annual Expenditure
R =2 ' b 1985/86 - 3
. 1995 -~ 902 in‘urbanised
argn .
2005 - 90X*2in the whole
e L S I area )
L.
Legal Strengthening of 1. Stremgthentng of con- By 19?5, all small dfs-
Aspects rcguinplons trol of private ac- posal sites wiil be upder
tivities the ‘administrative control
. of the City Government
2. Introduc;lon of per-
¥ - mission system fop -3
small, private dis-
posal sites
3. Introduction of waste
discharge re ulations . .
— S : & _ A ]
*1 15% of vehicles are in work‘shop For malntenance. '
*200% of expenditure is used for grreet 1%

puhlic cleansing,
beneficiaries.

the costs of witich are

10 -

eeplng and other
not covered hy
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Preconditions for the Conceptual Master Plan

1)

2)

3)

&)

Population

In the year 2005, the estimated population is.projectéd to be 12
millions taking into congideration of the Master “Plan 2005 DKI

Jakarta,
Future perspective of RT and RW

The community organization of RT and RW is expected to carry on waste

collection in future as well.
Financial precondition

It is projected that Jakarta's regional revenue in 2005 will

increase from the present level in accord with a growth rate of 5%.
Solid waste amount and compoesition
The estimated overall amount of waste generation is 7,360 t/d in 1995

and 10,220 t/d in 2005, as shown in Table 2.2-1. The waste

composition is estimated as shown in Table:2.2-2.

~ 12 -



Table 2.2-1 The Estimated Amount of Waste

(Unit: t/day)

Year Wilayah Domestic Market Commercial Tndustrial . Street Total

Pusat £70 190 300 90 - 1,050

Utara 340 120 100 210 - 770

1984  Barat 440 170 130 190 - 930
Selatan 620 160 160 170 - 1,110

Timur 560 170 170 120 - 1,020
Total 2,430 810 860 780 50 4,930

Pusat ~ 520 280 430 130 - 1,360

Utara 510 170 140 300 - 1,120

1995  Barat - 720 240 190 270 . - 1,420
Selatan 1,070 240 220 240 - 1,770

Timur 950 240 250 180 = 1,620

Total 3,770 1,170 1,230 1,120 70 7,360

Pusat 620 410 620 180 - 1,830

Utara 670 250 210 400 - 1,530

2005  Barat 1,080 360 270 360 - 2,070
Selatan 1,410 340 330 330 - 2,410

Timur 1,330 350 360 240 - 2,280

Total 5,110 1,710 1,790 1,510 100 10,220

- 13 -



Table 2.2-2 Projected Composition of Domestic Waste

- —————

1986 1995 2005 % growth/annum
Plastic _ 10% 12% 14% 2%
Paper : 17 .19 21 1
Textile . : 5 5 5 0
Wood/Leaf 12 11 10 -1
Garbage ' 23 21 19 -1
Others 15 14 12 | -
. o o i}
Sub Total ' 82 82 81 -
m%____‘__“__kg___kﬁ___ﬁ__.g___kﬁ___ﬁ__mﬁ___%m__k_~n~_~_f___%___*‘__%___A_n
Metal 4 5 : 7 5
- Glass ' - _ 4 5 | 6 3
Stone 10 8 6 3

Sub Total 18 18 19 =

Total ' 100 100 100

Moisture Gontent 54% 51% 48% _ —3%
Volatile 28 .30 32 Co_

Ash Gontent 18 19 20 E -

C/N ratio 32 33 35 -

Low cal. value (keal/kg) 1,100 1,300 1,500

It . ——— T

-3 Examination and Evaluation of Alternatives

1) Collection

As vehicle trips are very inefficient,'most Systems shall be largely

improved by introducing strong operation control,

- 14 _



Considering conditions in the area, collection systems in Jakarta

shall consist of a combination of the four systems shown in Fig.

2.3-1.

depot--container system.

In the hsndcart collection system, it is better to employ the

Fig.: 2.3-2 shows the results of cost estimations for ecomparison

between present collection systems and improved collection systems.

The improved systems result saving of Rp. 8.2 billion in an annusal

operation cost.

Present Collection
System '

Inproved Collec-
tion System

Noo
door

r to Jali-

60

80 100 04

?9850;i;tggpt Kandcart LPS Open Space
\ Stioyel Tont- ool é o

“Snall

:Depot Container
Container :

Jgki

Fig. 2.3-1 Future Collection System

RP billion/year

40

30

20

1.2

10 fr

30.7

Rp 8.2
hillion

hicle Collection

0 |.

Present
- System 1985

Improved
System 2005

Present
System 2005

Fig._2.3~2 Cost Saving with Improved Collection

-~ 15 ~



2} Haulage

Since the distance from collection areas to disposal sites will be
more than doubled in 2005, an efficient haulage system . shall . be
established by the provision of transfer stations,

As each Wilayah has its own characteristics with regards to available
land, -the introduction of large transfer stations in Pusat and
Selatan, and a combination of small and medium size transfer stations

in Utara, Barat and Timur should be examined,

Fig. 2.3-3 shows comparison of the .costs between transfer haulage and
‘dirgct haulage based on the - current collection §ystem.. An  annual
saving of Rp. 7.6’billion7can ‘be éXpected in the year 2005 by the

'introduction of transfer haulage.

Ro billion/year

50 —
39.1 .
a0 = Rp 7.6
31.5 billion/year
0 b o ol '
1.2 1.5 and haulage
Transfer haulage

Present Direct Transfer
System haulage 2005 haulage 2005

Fig. 2,.3-3 Cost Saving with Transfer Station

- 16 -



3

4)

Treatment and disposal

Sanitary landfill is the most economlcal treatment method and should
be employed as the basic method for solid waste management in
Jakarta. At least two disposal sites on the east and west sides

Shdﬁld be secured.

Sanitary landfills should be covered with soil and leachate should be

“treated. The cost of it will be'Rp.3,600/t.

The result of cost estimation for open dumping, sea reclamation,

incineration .and composting is shown in Fig. 2.3-4.

Rp/ton
50,000
46,400
40,000 N
32,900
39,000
20,000
. 11.600
1O, QOO o v cimsism e - N ....
o 4 7 G . . //A
Open Sanitary Sea Rec- 1500t/d €00t/d 200t/d Composting
Dumping Landfill lamation Incineration 200t/d

Fig. 2.3-4 Cost Comparison in Treatment and Disposal

Other systems

In the three possible maintenance systems such as centraiized'system,

decentralized one and branch system with main workshop, third one is
recommended as- the most realistic system for vehicle mainténance.
Therefére, existing sub-workshops of Sﬁku Dinas Kebershihan will be
reinforced for carrying out preventing méintenahce and easy

maintenance.

Handcart collection by RT/RW will be continued, and-cleaning days for
community and recoveriﬁg reusable materials will be promoted with the

residents' participation.

- 17 -



5)

Efforts to improve the productivity of the waste collection serV1ce
and to secure sources of selfwfinancing will presently be made bhased
on the current organization. New organization 1like Public Enterprise
shall be introduced in future in order to secure the more.autdnomy in
its operation. The improvement of tﬁe relative statws of the Suku
Dinas Kebersihans vis-a-vils the Dinas Kebersihan is proposed for'the

managerial and technical independence.

Possible methods of fee collection can be clasgified into direct and

indirect collection, including collection through RT/RW.

Introducing indirect «collection 1linked to  the . electricity 1is

recommended in order to secure the financial resources in early
stage, although there are advantages and disadvantages in these

methods.
It is, however, indispensable that the new fee collection system
shall be introduced providing stable waste collection. service and
fair fee rates,

Evaluation of alternatives

The p0381ble comb1nat1ons of the technlcal systems are shown in Fig.
2,3-5,

The treatment cost of alternative Z is the lowést, followed By W, Y

and X, as shown in Fig. 2.3-6,
Alternative %2 proves -to be the most economlcal system and the results

of the evaluation of the alternatives show no positive reasons vwhy

another system with a higher cost should be adopted

- 18 -



Collection Transfer Station Haulage

Disposal Street
{Incineration plant) Sweeping

Current Collectioﬁ ﬁ”; Sanitary |, Current
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2.4 Contents of Conceptual Master Plan

1)

Precondition and Targets

The cdnceptual master plan covers whole city of Jakarta aiming at

year 2005.

Wastes to be subject are domestic, market, commercial, street and

some industrial one.

The waste amount. to be generdted withln the city in 2005 is ‘estimated
te be 19, 220 t/d,

The waste to be collected by the Dinas Kebersihan amounts te 7,970
t/d and transferring waste amounts to 9,290 t/d including waste to be

collected by the other sectors,

In the meantime, the waste to be disposed of at sanitary landfilil
sites amounts to 11 »430 t/d including the waste of Bekasl and

Tangerang.

Responsibility of the relevant organization is as shown in Table
2.4-1,

Table 2,4-1 Responsibility

Waste Collection Transfer, haulage & disposal
Domestic waste Dinhas Kebersihan. RT/RW Dinae Kebersihan
Market waste P.D, Pasar Jaya - Dinas Kehersihan
Commercial waste Dinas Kebersihan Dinas Kebersihén

Industrial & other Factories themselﬁes

or other

- 20 —



2)

Collection and Haulagé Plan

Collection of waste shall be divided into three categories: ordinary,

speclal and bulk waste, according to the discharge characteristics.

The basic collection SystEms to be applied shall bhe the

Handcart—-depot—container and Small-container system.

Equipment and facilities are as shown in Table 2.4-2. The personnel

necessary for collection will be 2,852 persons. .

Table 2.4-2 Equipment for Collection

(2005)
10 m3 Communal Gontainer _ 1,138 units
Large—-Arm roll 574 units
1 m3 Comminal Container 6,582 units
10 m3 Compactor Vehicle 176 units
4 m3 Compactor Vehicle 648:units
6 m3 Tipper 36 units
Handcart 2,491 units
Depot 162 units

Transfer station shall be developed as shown in Fig. 2.4-1. Two

large transfer statlons shall be set up in Jakarta Pusat and Jakarta

‘Selatan. 13 medium-size transfer stations shall be set up in Jakarta

Utara, Jakarta Barat and Jakarta Timur.

- 21 -
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Fig. 2.4-1 1location of Transfer Station
3) Street sweeping plan

A total length of 1,693 km, mostily main streets, should be swept in
2005, '

23 mechanical sweeper units shall he introduced and 2,753 persommel

shall be secured for street sweeping,

4) Treatment and disposal pilan

The Bekasi and Tangerang disposal sites -shall - be developed as
Sanitary landfil] sites, as shown in Fig. 2,4-2. Disposal amounts at

both Bekasi and Tangerang will bpe 6,050 t/d and 5,380 " t/d
respectively, ' '

The total amount. of waste which must be disposed of from 1992 to 2005

will be approximately 50 miilion tons,
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5) Maintenance plan

A maln workshop and five sub-workshops shall be established for

vehicle maintenance.

2.5 Organization

—_—1
r 3
| dizac sosir |
| Peparczen: |
1 !
[ |

__________________________ ]

The proposed organizational structure is as shown in Fig., 2.5-1. The
main difference from the present organization lies in the sgeparation of
the Suku Dinas Kebeérsihan from the Wi%ayah, two. . departments of

headquarter staff, and provision of the Transfef_& Disposal Department.

Total manpower will be 10,278 persons —- as much as 1.5 times with

present,
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2.6 Investment Cost

Approximately Rp. 456 billion is required by 2005 for investment, among
which Rp. 263 billion is for constructing transfer station, sanitary
landfill and sub-workshép including d¢ollection improvement, and other

Rp. 193 billion is for renewing equipments.

Investment schedule by phase as shown in Table 2.6-1, Rp. 81.8 billion is
required for phase I-A.
The operation costs are comprised of depreciation, maintenance costs,

utility costs, personnel expenses and interests.

This operation costs will increase to Rp. 63 billion at year 2005.

Table.z.sul Investment Plan
(Rp. billion)

Phase I-A Phase I-B Phase II Phase IIT Total

Development
Collection improvement 11.3 29.9 28.2 - 69.4
Transfer Station 21.8 27.7 25,9 6.2 81.6
Final Disposal Site 18.4 18.1 21.4 - 28.3 86.2
Street Sweeping 1.6 2.9 . 2.7 - 7.2
Workshop 3.4 4.8 4.8 5.4 18.4
Sub Total - 56.5 ' 83.4 83.0 39.9 262.8
Replacement 25.3 1.8 34.8 . 130.9 192.8
Total 81.8 85.2 117.8 170.8 455.6

~Table 2.6-2 Annual Cost
(Rp. billion)

1990 1995 2000 2005

Depreciation 6.1 17.9  21.9  23.8

Operation Cost 13.9 22,1 23.6 25.9
Sub Total 20.0 40.0 45,5 49.7
Intefest* 0 6.3 10.3 13.3

* Annual interest rate foreign loan 4%,
local loan 5% :
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2.7 Pinancial Pian

1)

2)

Securing independent revenue

Solid waste management is éxpected to have an'indeﬁendent source of
revente thiough 1ntroduc1ng fee collection system from a view point
of "Beneficiaries Pay Principle'. Securing independent revenue will
be attained in steps, as service Improves and the fee collection

system is prepared,

An attainable target is as follows:

Table 2.7-1 Planning target -

Self-financing rate Fee collection rate
1990 24% - 30%
1995 30% , 45%
2000 96% 90%

2005 100% : 90%

Fee collectlon rate will be set accordlng to the income level Large
amount dischargers and receiver of special service are charged extra
fee in addition to the basic fee. Amount of the fee to be collected

is expected Rp. 15 billion in 1995 and Rp. 73 billion in 2005.

Finaneial Plan

Assuming that the fee collection target ﬁill bé attalned the
financial plan of the project will be in surplus operation. from year
2000 in the event that the repayment of- foreign loan is over 25 years
with a seven-year grace period "and 4% annual interest, and that
domestlc leans are paid over 20 years with a five-year grace period

and 5% annual interest.
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2.8 Stage Plan

1Y)

2)

Constraints and development policy

The main tasks are to establish regular collection service, sanitary

landfill sites; transfer system and fee collection system,

Improvement of solid waste management will first be introduced in

Jakarta Pusat, for the following reasons,

(1) The solid waste ménagement organizational unit shall be based on
the Wilayah o

(2) Pusat has the best posslbility for successful improvement with a
minimum of additional effort

(3) The necessity of a diéposal gite and a transfer station is the
highest in Jakarta Pusat due te the poor availébility of
disposal sites. _

(4) Jakarta Pusat is central in terms of its business and commercial
activities.

Stage plan

The developihg plan of so0lid waste management_ will consist of 3

phases,

Phase I: 1989 - 1995

A

Improvcmént in Jakarta Pusat

a. Gollection improvement in Jakarta Pusat

b, Development of the transfer station at Suntar

¢. First development of the flnal dlbposal site at Beka51

d. Promotion of fee collection in Jakarta Pusat

Improvement in urbanized area _

a. To improve collection in urbanized area

b. Development of the transfer station at Srenseng

¢. First development of the final disposal site at Tangerang

d. Promotion of fee collection in this area
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Phase II: 1996 - 2000

(1) . Improvement in suburban area
a, To improved collection in suburban area
b. Development of the transfer stétions

¢. Promotion of fee collection in this area

(2) Development of disposal sites
a. Second development of the Bekasi final disposal site

b. Second development of the Tangerang final disposal site
Phase III: 2001 -~ 2005
a. Expansidn of collection capacities in Jakarta Pusat; Selatan
and Utara

b. Expansion of the Suntar and Srenseng transfer stations

¢. Third development of the Bekasi and Tangerang disposal sites

- 26 —
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PART I1IX PROJECT PLAN

3.1 Selection of the Project Plan

Staged improyements_will be required to achieve the objectives specified
in the_Cbnceptual Master Plan by'the year 2005, and it is anticipated in
the Master Plan that these objectives will be achieved through the
following 3 phades.

A, 1989 -~ 1992
B, 1993 - 1995

Phase II : 1996 — 2000
_Phase TIT : 2001 - 2005

Phase I:

Priqrity projects will be selected 1in Phase I-A which act as strategic
projects “and collectively act ag catalysts to achieve the highly
important objectives by 2005.

Jakarta Pusat has subsequently been selected as the subject area for the
implementatlon of these top pr10r1ty progects and the success of these
projects in Jakarta Pusat will be the key to successfully managing solid

waste throughout the whole city of Jakarta.

‘The projects required for Phase I-A were determined to be as follows

through detailed discussion.

1) Construttfon of a sanitary landfill site at Bekasi
2) Construction of a transfer station at Sunter

35 Improvement of'COllection system

4y Improvement of street sweeping

5) Construction of a sub-workshop
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3

.2

Preconditlions for the Project Plan

1) Project Area

2)

3)

The population of Jakarta Pusat_was approximately 1,390,000 in 1985,
and the population density.is as high as 283 persons/ha. The future
population of Jakarta Pusat is projected as 1,400,000 in 1995 and
1,410,000 in 2005, The population increase is  projected
conservatively, The land wuse of Jakarta Pusat will 'ﬁot change

basically even in future.
Amount of Waste Subject to Collection Service

Waste which is subject to colleetion éérvice includes ali the waste
generated in Jakarta Pusat except the waste of P D. Pasar and other
wastes hauled by each body This will amount to 1,120 t/day in 1995
and 1,470 t/day in 2005 in Jakarta Pusat,

The amount of waste handled at transfer statlon is 1,730 ‘t/day, which

includes the amount of waste to be hauled by other sectors.

The final disposal =site in Bekasi will be constructed in three
stages. At the first stage (1992 - 1997), total amount of waste to
be disposed of will be approximately 5,300 ,000 tons, which 1ncludes

Bekasi waste and part of the waste of Jakarta Utara.
Site Conditions of Facilities

For the transfer station site, a two~hecfare iand is to be prepared
in Sunter In  order to construct this transfer station,
topographical and geblogical conditions, tfansportatidn and
accessibility, and other environmentai circumstances .should be
considered, |

The final disposal site in Bekasi is in Kecamatan. Bantar Gebang,

about 35 km a way from the centre of Jakarta.
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Detailed surveys have been made on the topographical and soil
conditions. Underground water 1s used for drinking around the site.
Transportation conditions and aeccessibility to the site have been

investigated for project planning.

3.3 Pfoject Plan

1)

2)

Improvement Plan for waste collection in Jakarta Pusat

According to the Conceptual Master Plan the improved system of waste
collectibn. is classified into two categories of general waste and
bulky waste. 'Further, collection of general waste is divided into

two systems of large amounts dischargers and ordinary ones.

Ordinary collection is as shown in Fig. 3.3-1. 9 existing depots
will be improved. and 9 depots will be newly constructed for the
Depot-Container System. A small container system will be provided in
the other area with Jali-Jali and Door-to-Door systems. The proposed
new system consolidates the current seven collection systems into
four in addition to employing fﬁll mechanization in the collection

gystem,
Street sweeping plan in Jakarta Pusat

For the improvement of street sweeping, first it is recommended to
make use of mechanical sweepers where manual sweeping is dangerous
for workers, Second,  have an appropriate distribution of manpower
according to the amount of work in accordance with verified the

length of streets to be swept.
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3) Sunter transfer station

The Sunter transfer station is planned with 1,730 t/day of
treatment. This transfer station is equipped with six large
compactors, 64 containers (40 m3 capacity), and 32 tractors. A

tractor will carry a container to Bekasl three times a day.

In this transfer station careful considerations will be made for

sanitation, obnoxious odors and dust in and around the site,
4) Final disbosal site in Bekasi

34.4 ha of land has been prepared for the final dispdsal site in
Bekasi. This site is divided into two blocks, consisting of east
side (A) and west side (B). The total amount of disposal is 5.3

million tons, over 7 years

1,450,000 m3 of covering soil will be required, In order to
prevent the pollution of underground water, the site will be well
planned with provision of unpermeable_snil liner. Leachate should be

collected and treated before being discharged.
5) Sub-workshop

A sub—workshop primarily for preventive maintenance wiil be
constructed in order to maintain the effective operation of
collection vehicles in Jakarta Pusat. This sub-workshop' will he
large enocugh to méke periodical jnspection and equipped with

inspections and repairing equipments and tools.
3.4 Project Organization and Institution
It is required to have proper maﬁagement and technical staff to implement
the project. Accordingly, it is necessary to have a new department for

planning and programming the execution of construction of the sunter

transfer station and Bekasl final disposal site, and also to have a newv
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3.

section in Suku Dinas Kebersihanfor the execution of collection and
street sweeping improvement. A new fee collection system linked with

electric charges should be prepated and introduced during the project

execution period.

In the institutional aspect, service charge rEgulation, control of
private activity for waste treatment and penalty regulations for illegal

discharge of waste should be studied and realized.

Project Cost

The project cost, including engineering fee and physical contingency, is

estimated at Rp. 75.0 billion.

It is estimated that Rp. 30 billion for the Sunte: transfer station,
Ep. 19.4 billion for the Bekasi sanitary landfili site, Rp.'11.9 billion "
for collection system improvement and Rp. 0.6 billion for the improvement
of street sweeping are required. The breakdown of this project cost is as
shown in Table 3.5-1. |

Table 3.5-1 Investment Cost

(Rp. million)

o - - Project Cost
———— . Foreign Local Total
Collection improvement 7,131 4,815 ' 11,946
Street Sweeping 480 114 :594:
Transfer Station 23,274 6,787 30,061
Final Disposgal 10,712 8,706 19,418
Sub Workshop 1,407 1,052 2,459'
Sub Total. . 43,004 21,474 64,478
Engineering Fee ' 3,010 1,503 4,513
Physical Contingency 2,341 1,715 4,056
Price Contingenc& | | 939 1,056 '1;995
Total‘;;_;‘_ 49,294 25,748 75,042
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Investment fund resources are also shown in the above table. The portion

of foreign fund is Rp. 49.3 billion, which is 65% of the total amount.

The operation cost is as shown in the following table.

Table 3.5-2 Operation Cost
(Rp. million)

Depreciation Maintenance Fuel and Others Personnel

Collection improvément 1,619.0 293.1 320.90 916.8
Street Sweeping 103.1 - 20.6 47.3 397.0
Transfer Station 2;351.6 | 838.8 766.0 113.3
Final Dispesal 2,134.0 331.7 595.5 77.3
Sub Workshop 122.3 28.9 271.0 103.0
Fee Collection etc. 67.2
Total 6,330.0 1,513.1 1,999.8 1,674.6

3. Project Evaluation

Projects will be evaluated in terms of economic, financial and

enviromnental aspects.

The economic evaluation shall be based on the cost minimization method
because of the difficulty of immediately measuring the benefits of solid
waste management. However, only the costs and benefits of introducing

the transfer stations which are guantifiable will be calculated,

Financial evaluation shall be discussed on budgetary impact through

implementation of the projects.

On the other hand, environmental evaluation shall be based on qualitative

analysis.,
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2)

Economic Evaluation

The economic benefits of the improved collection system 1is to reduce
costs up te Rp. 8,690 per ton of waste, compared with Rp. 10,570 per
ton of waste in the éase'_of a ponventionai collection system, in
addition to the improvement of public sanitation and the living

environment in Jakarta Pusat.

With regard to the introduction of sanitary landfill at the Bekasi

site, 1t Is not possible to estimate the economip'benefits.

But sanitary landfill at Bekasi will make it possible to limit small
disposal sites scattered in Jakarta Pusat so as to improve
environﬁental conditions. The. site will also assist In the
establishment of an appropriate = final disposal téchniqué for
Jakarta's solid waste management, and the transfer of the relevant

technology to other éities will be possible.

The construction of the transfer station is-considered to be a highly
profitable project, with an EIRR of 6.3% compared to other BHN-type
brojects. This profitability is mainly the result of a reduction in
the transport cost, The station will also contribute to the

maintenance of regular and stable waste collections, ete,
Financial Evaluation

The results of the financial evaluation suggest that the ‘total debt
in 2005 will be reduced to Rp. 39 billibn and . an operation surplus
will be generated from 2003 onwards, with addition&l investment for
equipment renewal and the expansion of the final disposal site being
implemented throughout the project period, up to 2005, Therefore,

the Project is also considered to be feasibie on financial grounds,
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3.7

3

Environmental and Social Tmpact

With Tegard to the social and environmental aspects, the areas around
the transfer station and the final disposal site will be affected.
However, the Project envisages the introduction of environmental
measures to mitigate the possible adverse Iimpact. The Project's
contribution to envirommental conservétion in Jakarta Pusat should be
duly evaluated. Although the scope of actlivity of scavengers and
handcart workers will be narrowed with the implementation of the
Project, the anticipated changes will not be iarge or rapid enocugh to

cause serious friction.

In conclusion, the Project is considered to be feasible on economic,

financial, environmental and social grounds.

:Implementation Programme

1) Basic Policy

The basic policy for the preparation of the jmplementation programme

is as follows.

(1) Target Year

;o 1995
(2) Commencement of Operation : 1992
.(3) Subject Area : ‘Jakarta Pusat
(4) Main Facilities and Equipment : Sunter Transfer Station

an

Bekasi Final Disposal Site
+  Sub-Workshop (Sunter)

: Depots

Collection Vehicles
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2)

3)

4)

Preparation Period

The preparation period between the completion of the feasibility '
study and the commencement of the construction work will be 2 years,

during which the follow1ng must be completed.

~ Budgetary authorization of the local portion of the.project cost.

- Fund raising of the forelgn portion of the Ppreject cost and
preparation of the repayment programme.

~ Acquisition of the necessary sites (depots, tpanSfef gtation,
sub-workshop and final disposal gite).

- Selection of econtractor(s) {tender, evaluation and contract).

Work Schedule

The necessary work related to the Project is largely divided into the
procurement of materials and equipments and the construction of the

facilities, The period required feor each work is as follows,

- Procurement of materials and equipments: 6 months

- Transfer Station .1 18 months
- Final Disposal Site : 18 months
- Sub-YWorkshop : 12 months

The improvement of the collection system will only be possible when
the transfer station becomss operational. Approximately 1 year will
be required after the transfer station becomes operational for the

new system to take root,
Execution Body for the Project

Solid waste management in Jakarta is currently under the direct
control of the municipal govermment and, therefore, the municipal
government will be the main body responsible for the Project, The
Ministry of Public Works will be responsible for raising foreign

funds relating to the Project,
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Table 3.7-1 Work Implementation Schedule

1987 1988 1989 1990 1991 1992 1993 1994 1895

Feaaibility Study e
1) Fund Raising e et e,
2) Detailed Design e

3} Conctract . ) f__.,,.

4} Constructfon and Purchase

1} Collection Vehicles

2) Screet Sweeping ' R
3). Transfer Station . R
4} Final Disposal Site l
5) Sub Workshop f

5) Operation

1} Collection Vekicle.

2) Screer Sweeping’

3} Transfer Scation

4) Final Bisposal Site

5) Sub Workshop
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3.8 PFinancial Plan

The financial plan for implementation of the Project will be as follows,

1) Sources

Investment fund sources are the DKI development budget and foreign

and local leoans as shown in Table 3.8-1 (1987 figures).

Table 3.8-1 Sources of Investment Funds _
' (Unit: Rp. billion)

1989 1990 1991 Total*
DKI Development Budget 1.5 - 4.9 6.4
Foreign Loans 3.0 12.9 "33.4 49.3
Local Loans - 9.1 10.2 19,3

Total - 4.5 22.0 48.5 75,0

* Physical contingency & price-conéingency are not included,
The loan conditions shown on Table 3.8-2 will be followed as far as
possible, presuming the transfer of the Project to a public

corporation around 1995,

Table 3.8-2 lLoan Condition

Nominal Real
Interest Rate Interest Rate

Foreign Loansg Repayment over 25 years at 8% 4%
a seven-year grace period

Local Loans

RDI Répayment over 20 years at 9% 5%
a five-year grace period
BFD Short-term loan 18% 12%

{To be repaid the
following year)
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2)

The sources of revenue for the operation will be the DKI budget and
collection fees. The new fee collection system of a surcharge on the
electricity bill will commence in 1993, in view of the necessary
preparation period. The tipping fee on solid waste from Bekasi will

beé collected from 1992.

The composition of the revenue for the project's operation iz as

ghown in Table 3.8-3 (1987 figures).

Table 3.8-3 Composition of Revenue

{(Unit: Rp. billion)

General _ 1992 1993 1994 1995 - Total

DKI Budget 2.2 2.2 2,2 2.2 8.8

Fee CGollection

Basic Fee - 2.9 3.0 3.1 9.0
Special Fee 2.7 2.8 2.8 2.9 11.2
_Tipping Fee 2.9 2.9 2.9 2.9 11.6
Sub-Total 5.6 8.6 8.7 8.9 31.8
Total 7.8 10.8 10.9 11.1 . 40.06
Cash

Assuming the above revenue and expenditures, the cash flow based on

1987 figures is as shown 1in Table 3.8-4.

As can be clearly seen in the Table, the revenue and expenditure
"balance will start to show a surplus from the year 2005, redﬁcing the
total debt in 2005 to Rp. 53 billion, of which Rp. 26.3 billion is
the balance of the initial foreign loan and Rp. 11.9 billion is the
initial local loan. There will be an internal reserve of Rp. 10.6
billion in 2005 which could cover the renewal cost of the transfer

station to a large extent, if not entirely.
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PART IV RECOMMENDATION

4.1 Recommendation for Implementation'of the Project

1)

Establishment of the Project Team

~ Establishment of the'Projeét Team, cousisting of Cipta Karya and DKI

Jakarta is indispensable in order for the project plan to proceed

smoothly.

The Project Team has to‘be allowed to conduct and order in line with
the project is proceéding, and itas staff should be proficient 1in
managerial and technical aspects because they will be responsible'for
the _administration in relation to the future sanitation and

environment in Indonesia.
(1) Preparation of regulations for solid waste management

. - to introduce a licensing system for private collection and
disposal operators
- to regulate the responsibility of solid waste disposal by its
character in accordance with the Conceptual Master FPlan
_ to revise the regulations and laws in relation to waste

discharge and fee system and put them into full scale effect

Those regulations are to be executed first in Jakarta Pusat and

then extended to other Wilayahs step by step.
(2)  Arrangement of fee collection system

-~ to. arrange the regulation and data for door-to—door service
and large volume dischargers in order to introduce new fee

collection system.

-~ to reinforce. the present fee collection system, while the new

gystem of collecting fees is being implemented.
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(3)

(4)

(5)

Reinforcement of management and planning capability

It is recommended to prepare a management system capable of
processing and analyzing the basiec data necessary for solid
waste management by reinforcing the existing management and
planning capacity of Dinas Kebersihan and Suku Dinas Kebersihan

of Jakarta Pusat,

The following data and information dre necessary for managemént

and planning.

- Amount of solid waste of entire treatment and disposal, and
its composition _ .

- Amount of solid waste by area and by large-volume diséharger

— Population and number of households by BW which receive solid
waste collection service

—~ Number and location of large-volume dischargers

- Operation record of vehicles

~ Amount of fees collected for solid waste services

- Total 1ength of street sweeping

Arrangement of equipment before commencement of the project

In Jakarta Pusat, even before starting the project, some new
equipments will be required, e.g. increasing and renewing the

collection vehicles,

The arrangemént of this new equipments should be done 1in

accordance with the project's requirements.

Public campaign for project execution

_ It is recommended_to campaign publicly in order to obtain the

understanding and cooperation of the ecitizenry and business

establishments in implementing the project,
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2) Securing of the Project sites

It is recommended that the folléwing sites for the project he secured

in the earlier period of the project schedule.

- Sunter transfer station site:s in order to prepare this site,
sanitary landfill should be completed at the site of Sunter as
soon as possible,

— Sites for Depots and Sub-workshop

_ Entire site of Bekasi final disposal site including access road

3) Securing funds
It is necessary to prepare funds for implementing of the project.

- Intreoduction of the foreign fund(s)
By raising the priority of this project among other projects
in Indonesia, start preparing the introduction of foreign aid

loans to this project.

— Securing domestic funds
Considering the optimum combination of the various domestic
loans available to this project and the development budget of

D.K.I. Jakarta, prepare domestic funds for the project.
4) Arrangement of staff and workers

It is necessary to arrange sufflcient staff and workers for the new_
transfer station, disposal site and sub-workshop. Alse it is
required to arrange the planning and supervising staff in the office
of Suku Dinas Kebersihan. In particular, technical ataff and upper
and middle management staff are essential. It is recommended to make
efforts to educate necessary staff through training and other proper

means.

As technelogy advances in future, it is recommended to introduce

technical aid from abroad..
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4.2 Other Recommendatlions

1) Preparation for reinforcing the fee collectioﬁ'system

2)

3)

4)

In order to collect waste management fees through the fee collection
system of P.L.N., it is necessary to prepare for managing large
quantities of data and information. Accordingly, it is recommended

to prepare another'project dealing with these matters.
Securing sites in th other Wilayahs

Considering the future development of Phase I-B, T1I  and IIT,
necessary lands (e.g. sanitary landfill sites) should be secured

beforehand,
Reinforcement of the organization

Through "the reallocation of staff experienced with the projeet im
Jakarta Pusat to the other Wilayahs, where similar projects are to be
executed, effective reinforcement of the organization in Suku Dinas

Kebersihan is recommended.

Reinforcement of cleansing service management in the other Wilayahs
While this project in Jakarta Pusat is going on, cleansing service
requirements in the other Wilayahs will be dincreased as. they

physically develop. In order to cope with the situation, cleansing

service management in the other four Wilayahs should be reinforced.
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