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Master Plan for Solid Waste Management

Formulation of a Master Plan for Solid Waste Management
Selection of optimum alternative

Based on the evaluation results and discussions with the Indonesian side,
Aliernative 1 has been selected because it is the niost economical alternative.

Discussion also covered timing of the construction of Samata disposal site. As a
new housing estate is being constructed near the Tamangapa disposal site, it
became clear that expansion of Tamangapa cannot provide sufficient capacity for
waste disposal up to the year 2005, Therefore, early construction of the new
disposal site at Samata should be considered. After examination concerning the
possible capacity of Tamangapa under various conditions, it was decided to start
operation of Samata disposal site in 2002.

Based on the above considerations for the future direction, this solid waste
management master plan has been developed. The future solid waste flow is
planned as shown in Fig. 6.7.

- Plan for discharge, collection and transport

-~ (1) Discharge

The Master Plan (M/P) includes the folloﬁring types of discharge (the shares
of each are shown in the following figure.) A summary of the four types is
discussed below. |
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Presently about 30 ton/day are coltected from permanent bins constructed
in front of the dwellings. In line with KMUP’s plan to abolish these
bins, the M/P shall limit collection from bins to 20 t/d.

Open station (TPS)

The M/P considers that the present 400 numbers of TPS will continue to
be used up to around the year 2005, and starting from around the year

2000 open stations will be introduced in newly developed areas. No

new TPS will be constructed and as conditions of the present TPS,
deteriorate, they will be demolished and replaced by hauled containers or
open stations.

Jali-Jati {calling system)

This system is common in Jakarta and other Indonesian cities but is nol

' a;jpiiegl in KMUP. Unider =1his_s.y-sh:h_1 the residents are informed of the

 collection vehicle arrival by music or blowing of whistles. This systen
" is appropriate in densely populated low income areas where it may be

difficult to locate open fsta’tiohs and enforce discharge of packed waste.

Thersfore the M/P considers introduction of this system in slums and
densely populated areas in the old Kecamatan. This system will not be
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considered in the new development arcas. While this system may have
some advantages, it Obviously increases Ihe time a collection vehicle
spends in the collection zone, and thereby negatively effects vehicle
utilization efficiency. "The M/P therefore maintains the waste share
dischargcd by Jali-Jali at around 15% of total discharged waste.

4) -}Iﬁllled contdiner

KMUP is presehtly increasing the share of hauled container system
(HCS) in its solid waste collection and transport operation. Armroll
vehicles and containers of capacity 6m” are employed.

‘Although the residents may be relicved from the need to purchase plastic
bags and will be frec to discharge their waste at all times of the day,
walking distances of up to 150 to 200 meters may be required.
Containers shall be located in denscly populated areas of more than 170
person/hectare as for as possible, to maintain walking distances (o the
containers of less than 200 meters.

(2) Collection and lfaﬁspon
1) Primary collection

' This service is provided in most of the Kelurahan with no clear standards
for when it Should_ be apblied.

At present there are approximately- 400 to 450 persons emptoyed in
primary collection, with a similar number of carts. If this system is
allowed to grow uncontrolled it is estimated that about 800 to 900
handcart employees will be employed in the year 2015. Needless to say
this will increase the cost very much.

For streamlinin g of this service, the M/P considers that the present scale
of primary service shatl be maintained up to the year 2015. This means -
that in the years 1995, 2005 and 2015 the waste collected by primary
collection will be approximately 40%, 30% and 20% respectively of the
total waste collected.
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‘This service shall be confined to the older Kecamatan and shall not be
introduced in the suburban Kecamatan where development is under way.
It is assumed that development there wilt be in an orderly manner and
collection vehicle accessibility will be assured.” In 2015 the estimated
waste amount collected from these Kecamatan will account for roughly
70% of total waste to be collected from KMUP and it is thercfore safe to
consider that not more than 20% of the population will be living in slum
" and inaccessible arcas in the older Kecamatan,

- 2) Secondary collection
‘a. Col_leélion vehicle type

The following vehicle types were examined to determine their
suitability for use in KMUP.

- Pick-up 3 m” haul capacity.

- “Tipper 10 m* and 6 m*
& - Amiroll. 10mPand 6 m®

- Compactor large 15m’and 10 m®

Based on the results of the ¢xamination, as reported earlier in this
section the tipper medium, amroll medium and compactor medium

vehicle types were selected. For each type, the narrow road

conditions (this can also be witnessed in many of the relatively new
development areas) in KMUP made the medium sized model more
suitable than the larger model.

b. Collection vehicle requirements in the M/P

The collection vehicles required by type were catculated for the M/P
duration {1995 to 20135). The calculation took into consideration the
following:

= Existing fleet
= Existing plans for vekicles procurement
=» Vehicle usage up to 8 years
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The following figure shows the share of waste to be collected by |
cach vehicle type.
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" As shown in the ﬁgure,_dﬁring the first year of the M/P the amount
of waste to be hauled by vehicle category shalt be as follows:

=> Old vehicles; 48% pf total waste coltected
=3 Plannéd vehicles: 17%
=3 New vehicles; 35%
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3) Personnel

The personnel required during the M/P period for primary and secondary
collection are supervisors, drivers, collection workers and handcart
workers. These were calculated on the following basis:

=» Supervisors; One supervisor for about 15 vehicles plus supervisors

* for primary collection workers

=> Drivers; one diiver for each vehicle (including standby vebicles) plus
5% |

=» Workers; three workers for compactor and tipper and one for

anmroll, with standby crews

Based on the above description the requiréments in equipment and
personnet on a yearly basis are as shown in Table 6.3.

(3) Twplementation of the M/P
1) Improvement of operation

The M/P calls for gradually extending the service ratio to cover 95% of
the population in 2015. Efficient waste discharge and vehicle utilization
can help keep the number of vehicles down.

This' efficient utilization can be achieved by increasing the trips per
vehicle during a shift and proper loading of vehicles during each trip to
make use of the vehicle haul capacity.

"To maximize wip number it is necessary 1o reduce the time the collection
vehicle spends in the collection zone. Eliminating as much as possible
door-t0-door collection and allowing discharge of waste three times per
week will concenteate the waste at a lesser number of stops for the
vehicle. Furthemiore loéding‘__of packed waste from the stations into the
vehicles is much q_i:ickef than loading of loose waste.

Proper toading of vehicles can be achieved by monitoring actual vehicle
toading and determining whether collection routes need adjustment and
supervision of crews. ‘The truck scale at the disboéal site should be used
‘to maintair the necessary ‘records on vehicle performance and trip
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number. Placing of containers and selection of open station locations
should be prepared based on households served and walking distances.
Data on the RT/RW levels should be collected based or which the
number of containers or open stations can be determined.

The M/P has been prepared on the premise that improvement will be
gradual. This is in part due to the need to increase the public’s
awareness in order to obtain their cooperation regarding discharge every
other day at fixed stations. As the socioeconomic conditions improve it
wilt also be possible to increase the use of plastic bags by the citizens to
discharge packed waste.

The operation indices are assunied to improve as follows.

A) - Operation lndices by Vehicle Type

Indices 1995 2005 2015
: Armuoll 1 Tipper | Armroll | Tipper | Armroll | Tipper Kompacior]
) Vehictenvmber | 34 69 65 71 83 20. 49
) I‘npnumberlday . 6.0 24 7.0 33 72 I 38 2.2
B) Loading time (min/)) | 673 1584 559 |101.5] 3536 [ 9371 613
I Hauliveh/day (i/veh) 7.1 3.0 8.4 4.2 8.6 4.9 1.8

B) _Average Operation Indices

Indices {existing) 1994 2005 2015
1) Vehicle nomber : ‘95 © 136 222
2) Trip number/day . : 24 54 4.9
3) Loading time (min/ton) 163 K| : 67
4} Haul/velyday (t/vch) 2.3 60 B A
5} Ton/staff/day {tperson) 0.7 1.02 - 1.30
6) _Unit cost (Rp.fton) 17,830 17,398 - 15936

2) Procedure for implementation
1) Preparation for implementation

This M/P sets the framework for extension of collection and
transport service and its improvement. It defines the broad
requirements and goals needed to be achieved. It is now necessary
for Dinas Kebersihan to immediately begin assembling the necessary
data base to develop the details of the M/P and put it into effect as
soon as possible. The data base shall comprise but not be limited to;

= Complcte waste collection vehicle § inveatory mdncalmg numbcr of
years in use and vehicle operating condmons
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Data base on the RT/RW level covering all KMUP showing
population, land use, and waste amount generated

Maps of each RT/RW of sufficient scale to show sites where open
stations/containers can be located, road widths, suitable vehicle
routing and areas inaccessible to collection vehicles

Format for recording of data at the weighbridge in order to ensure
that the required information for planning the work is avaitable

Primary collection service application

“This service shall be minimized as much as possible to avoid the
high cost burden. The plan for primary collection service shall be as
follows;

Identification of arcas difficult for vehicle access

Plot such areas on maps and estimate waste amount gencrated there
If walking distances can be maintained at less than 200 meters then
provide container or open station at a site accessible to collection
vehicles _

For greater walking distances consider primary collection
Dinas Kebersihan shall prepare execution plan and supervise the
work - '

Collection time of primary collection shall take into consideration the
collection schedule of vehicles in case of bringing the waste to open
station’ | '

Expansion of collection service

Presently the old Kecamatan are those receiving the highest:
collection service levels. The M/P sets priority for service expansion
in the older Kecamatan with gradual cxpansion towards the suburban
Kecamatan. Foltowirlg table shows the frame for expansion up to
the year 2015, and the 'actual'daily collection amounts by Kecamatan
are shown in Fig. 6.8.
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Expansion of Collection Service Ratio by Kecamatan

Kecamatan Present | 1995 2000 2005 2010 | 2105
. Mariso 75% 80% 100% 100% 100% | 100%
2. Mamajang 5% 80% 0% | 100% 100% | 100%
3, Makasear 5% o0% 100% -} 100% 100% | 100%
4. Ujung Pandang 75% 0% | 100% | 100% 100% | 100%
5. Wajo 8% | %% | 100% 100% 1006% | 100%
6. DBontoala 75% | 90% | 100% 0% 100% | 100%
7. ‘Tallo 25% 60% 83% 85% 100% | 100%
8. Ujung Tanah 50% 80% | 100% 100% 100% 100%
9. Panakkukang - 35% 0% | 75% | 80% 88% 2%
10. Tamalate 25% . 60% 75% 80% 89% Y%
11. Biringkanaya 15% 60% 5% 80% 89% N%
Total KMUP - 1. @0% % 1. 85% 88% 93% 9% |

In the suburban Kecamatan Dinas Kebersihan shall grasp the extent
of new development implemented there or uader planning /
implementation stages. In line with the Panakkukang New Town
development private developers shalt be chCOLIragcd to implement
waste collection and transporiation on their own under standards
approved by Dinas Kebersihan. ' '

iv) Equipment assignment by zone

Fig. 6.9 shows the vchlcle teqmremcnls for KMUP for the ycars
1995, 2005 and 2015, divided into 4 zones.

v) Community participation-

As Dinas Kebersitian determines the type of discharge and collection
service to be exiended to each RT/RW based on its data base it is
necessary to coordinate on both official and public levels with related
RT/RW, LKMD, PPP, Kelurahan, and Kecamatan and other
relevant organizalions to secare comimunity cooperation.

- 653 Intermediate treatment and final disposal
| (1) General

In MINASAMAUPA area, there are three (3)"disposal sites at present,
‘Tamangapa for KMUP, Bonto Matene for Maros and Desa Mawang for
Gowa. Tamangapa and Desa Mawang disposal' sites shall be used up to
2001. After the year 2002, a new inter-municipal disposal site in Samata
(hereinafter called Samata disposal site) shall start to operate for disposal of |
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solid waste generated in KMUP and Gowa. Disposa1 site in Bonto Matene
will be used for Maros over the long term. Non-hazardous indusiry wasle is
mainly disposed of at the diSpoéal site in KIMA industry estate at present but
the municipal disposal site will accept non-hazardous industry waste in the
future to prevent illegal dumping. ‘

Solid waste to be disposed of
Types of waste to be disposed of at Tamangapa and Samata disposal sites are:

a. Domestic waste and commercial waste
b. Street waste and ditch waste

~ ¢. Non hazardous industry waste

Concerning non-hazardous industry waste, KIMA disposal site shall be
improved by employing control landfilt method instead of open dumping by

KIMA agency as soon as possible. After the year 2002, Gowa disposal site

will receive non-hazardous industry waste in return for payment of tipping
charge.

Solid waste amount to be disposed of

'Solid waste amount to be disposed of is estimated excluding non-hazardous
‘indusiry waste, as follows.

Disposal Amount : __lon
Name. of disposal sile Al presen) 19952001 {2002-2015
_1 Bonto Matene (from Maros) 0 4,900 260,500
‘Tamangapa (from KMUP) 252400 1,272,900 0
Samala
0 0 5,055,100 Jrom KMUI
: 0 0 284,700 | feom Gows -
Desa Mawang (from Gowa) - 65,800 4]

Final dispos:il site

The necessary capacity of the final disposal site in MINASAMAUPA area

~ until the yeat 2015 is summarized in the following iable. Schedule of solid

waste disposal showing accumulated solid waste amount to be disposed of is
shown in Fig. 6.10. ' .
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Dunensmn of Final Disposal Site in MINASAMAUPA Arca

Unit Margs Tamangapa| Samata Gowa KIMA
D:sposal periad 1995-2015 | 1993-2001 | 2002-2015 | 1594-2001 | - 2001
year | 21 yecaror 9 year 14 yearor Bycar | 9yearor
7 more - more : more
Amount ton 311,500 1,525,300 | 5,339,800 79,000
Yolume m3 445,000 [2,179,000 | 7,628,000 112,900
Covering soil m3 74,2001 363200 | 1,271,400 18.800_
Required volume m3 519,200 |2,542,200 | 8,899,700 | 131,700
Bepth and m 10.5 14 14 7
No. of layce layer -3 . 4 4 4
Necessary area ha | 7.1 ormore |32.0 50.8 or more | 2.7
Wasle lype Municipal | Municipal | Municipal | Municipal | Industry
e waste waste wasie waste waste

Note: Waste volume; in place density 0.7 tonfn13
Covering soil; Thickness 0.5 m for cach 3 m of solid waste layer

Facility plan of Tamangapa

Required facilities in Tamangapa are shown in Fig, 6.11 and Fig. 6.12.
Tamangapa disposal site shall be cxpanded step by step 1o work within the
financial constraints.
a. Totalsitec area 32 ha
b. Total capacily 2,732,200 (solid waste 1,640,520 ton)
¢.  Waste amount 16 be d:sposcd of 1,525,300 ton
d. - Daily waste amount 610 ton/day in year 2001
‘e. Disposal method Semi-sanitary landfill
f. Waste to be disposed of '
Domestic, commercial, street and ditch waste and non-hazardous
~ industry waste
g. Equipment - Track type tractor 18 ton class 2 upit
- Excavator 0.7 m3class ~ lunit
- Dump truck 5 m class 2 unit
- Pick up teuck ~ 2 unit
- Tank truck 1 unit
h. Personnel: Total 27 person
Facility plan of Samata disposal site

Required facilities in Samata are shown in Fig. 6.13. Samata dnsposal site
shall be constmcted step by step..
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a. Total site area Zone 1 65 ha Zone If 56 ba
b. Total capacity 11,302,000 m’ (solid waste 6,781,200 ton)
¢. Wasle amount to be disposed of 5,339,800 ton
d. Daily waste amount 1,451 ton/day in year 2015
e. Disposal method Semi-sanitary or sanitary landfill
f. Waste to be disposed of Domestic, commercial, street and ditch
waste and non-hazardous industry waste
g. Equipment - Track type tractor 18 ton class 5 unit
- Excavator 0.7 m® class 2 it
- Dump truck 5 mclass 4 unit
- Pick up truck 2 unit
- Tank truck 2 unit

h. Personncl: “Total 37 person

6.5.4  Planfor strect. sweeping and ditch cleansing
(1) Strect sweeping plan

" The Street Sweeping M/P calls for daily sweeping of Class I and H streets
and once every wo days sweeping of Class I streets. Mechanical sweepers
will be introduced in the M/P in the year 1999 on the Class 1 sireets. Beyond

“the year 2005, and as the number of mechanical sweepers is increased a

- portion of Class Il streets will also be swept. '

The foltowing table shows the street sweeping plan in the M/P.

Strect Sweeping M/P _

[ Unit 1995 2005 2013

1) Road Length
Class 1 km 121 - 140 157
Class 1 km 122 ~ 161 200

__Class Il km 87 146 205

2) Daily steeet length swept .

~ Machanical swoeping Ckm 0 140 307

. Manual sweeping km 287 - 234 253

J) Required manpower _

. Manual sweepers person 195 163 C 172
Drivess porson 0 4 5
_Supesvisors person | 12 - 1} 9.

4) Required equipment : . '

Mechanical sweeper _ unit 0 4 5
72

_Handeant unit 195 159 1
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The. following table shows the equipment and manpower that will be required

for strect sweeping activily during the M/P.

Streel Sweeping Lquipmenl and Manpower Requirements

1995 2000 _2005 | 2010 2015

l. EQUIPMEN’F _ .

1} 0 r A 4 4 5 Nechanical Sweeper

2) 195 |- 190 159 178 173 - Handcats
. PERSONNEL 207 | 207 | 177 | 185 | 193

1) 12 | 71 10 10 11 Supervisors

2) 0 3 4 5 5 Drivers
| _3) 195 193 163 170 177 _ | Manual Swecpers
Ditch cleansing M/P

The M/P assumes that the present 10 t/d waste anmount clcaned up from

ditches will remain the same in the future. It is assumed that waste discharge

in ditches will decrease as waste collection service is expanded throughout
KMUP.

The present cleaning system of gangs of 1 supervisor with 5 to 10 workers

will continue. However the working conditions will slightly improve by

introduction of backhoe excavator to assist in the effort. The ditch cleansing

M/P shall be implemented as follows:

=

An inventory of the drainage system shall be compiled. ‘The inventory
should include data on ditch cross-section, lining condmon and
locations which the ditch passes throu gh (slum areas, commercial area,
markct, elc...) _

A preliminary workforce shall be set up as follows; 11 supervisors, 3
drivers and 130 workers

Mechanical éQuipment shall be two (2) dump trucks and (2) backhoes
(backhoes to be introduced in 1996 and 1997)

Ten (10) gangs shall be set up of 1 supervisor and 13 workers.. The
remaining  supervisor shai! have overall rcsponmbxlny and assign
backhoes and dump trucks to the gangs as necessa:y

Depending on the wark conditions, a number of gangs, say 8 will be -

assigned specific work Icnglhs daily and the remaining two (2) gangs
will be dlspaiched for emergency work as complamts come in from the
citizens.
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Recycling and other dctivities

Reduction of solid wasle is one of the imporlant targets of solid waste management
specially in metropolis citics because every year it is becoming more and more
difficult to obtain stitable sites for solid waste disposal on the one hand, and the
need for cnvironmental conservation has p:ushcd:devcloped countries to exert
efforts to transfomt. their societies 1o reduce waste generators on the other hand.

“There are many ways to reduce the amount of solid waste including economic,

social and technical systems. The only way may be to incorporate a recycling
system in the social fabric of the society. However, the following steps should be
the first in the march for reduction of solid waste.

a.  Promotion of recycling activity
b.  Proper charge for solid waste based on solid waste amount

Although volume reduction of solid waste is not an urgent issue in Indonesia,
promotion of existing recycling activity and trials of various systems for
identification of suitable future systems are necessary for future development of

recycling systems.
(1) Recycling of reusable material

KMUP shall promote volume reduction of solid waste. Recycling of
reusable material is an important way to achicve volume reduction infclud_ing
the present recycling routcs lhrough'scavengcrs.' Paper, 'plhs!ic, metal and
glass will be majof recyclable items. The tar§et'can be setto recycie 30% of
reusable material (12% of total generated solid waste) in 2015 as follows.
Because of the predicted increase in reusable material, volume reduction
through recycling will be a continuous important issue.

Target of Reéyclin of Reusable Materiat

1995 2005 2015
: -Ratio Recycle Ratio Recycle Ratio | Reeyolo
Paper ] 107 SR 147 29 | 187 5.6
Plastic and textile - 9.0 09 |. 120 24 150 4.5
Metal : : 1.5 0.2 25 0.5 33 Ll
Glass - 2 02 20 04 - 2.1 0.6
Total = . 233 24 31.3 6.2 3193 11.8
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Separate collection

Separate collection is widely introduced in Japan for recycling of reusable
material and for efficient use of intenmediate treatment plant. KMUP shall
introduce a recycling system in the future in cooperation with the present
recycling routes, and some additional cost for collection will be necessary.

Composting

As the putrescible .maucr forms the main component of solid waste,
composting will be one way of reducing solid 'wést_e amount. Cipta Karya is
implementing a pilot project for manual composting in KMUP. Because of
the small scale of manual composting, it can be used in the future although
working conditions are not desirable. Also, small scale composting devices
used in detached houses can be introduced in the future. :

Pilot project for volume reduction

As mentioned above, Cipta Karya is implementing a pilot project for

* composting and another for small scale incineration. Pilot projects for.
~ volume reduction of solid waste shall be continued as much as possible.

* For operation of small scale incineration it is very important to carefully’
examine the operation because as mentioned in section 3.4, the present
domestic waste generated in KMUP is not suitable for incineration.

However, results of field survey shows that office wasle is suitable for
incincration because it has high calorific vatues. Selection of waste type tobe
treated is one important factor to determine project success.

- On the other hand the composting pilot project is cxpectc(i to succecd because

most of the waste is suitable for composting.

“To reduce solid waste amount, service fee shall correspond to the amount of

waste to be discharged, particularly for commercial waste, Tariff levels shall
be sufficient to cover cost of solid waste collection, treatment and disposal.
Tariff levels for commercial waste will be Rp. 26,500/ton for collection and
disposal and Rp.9,000 for disposal only.
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If all dischargers of commercial waste pay the above collection and tipping
fecs, they alone wilt cover 28% of the tolal costs and residents will cover the
remaining 72%.

6.5.6  Armangement of office and workshop
(1} Branch office and field office

By the year 2005, Dinas Kebersihan shall be converted to PD Kebersihan
according to the pational policy for metropolitan cities. At the same time, it is
necessary to provide branch and field offices considering expansion of the
_collecl_ion service area. Two (2) branch offices and two (2) field officcs are
. proposed to be established. The functions of cach office are shown as

follows.
Function of Each Office
: Head- | Collection Strect | Vehicle §| Workshop | Disposal
e quariers | and Ditch | sweeping | dopot site
- fa.  Headquariess -
office .O 0 0 X . X X
b. Tamangapa X X X 0 0 O
c. Panaklukang .
(fouee o : _ :
intermediate .| X 0 0 O X X
treatment siic) : . _
d. Biringkﬁnaya X o 0 : O X X ¥
e Samata X - X X X : X - 0

Panakkukang branch office shall be cstablished as soon as possible because
of the rapid development of the residential area in Kecamatan Panakkukang.
Also it is recommended to obtain an additional site of around 4 ha for a solid
waste management facility that may be introduced in the future such as
incineration plant ot recycling plant.

Bin’ngkanaya branch office will be established at the time PD Kebersihan is
cstablished. This is considered in the year 2005 because of the large
population increase expected in that area after year 2005.

" Dinensions of the facilities will be as foltows.
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e _— Unit Panakkukang |  Biringkanaya
Personnel _ Person 128 22
| (excluding workers in 2015) ' o
| Yehick Unil 101 {30y
Site of branch office m? 5,800 3,000
| "Building - 2 600 360 |
| Parking . m? 4,000 2,000

Maintenance of collection vehicles and wo:kshop

1)

Maintenance of collection vehicles and other equipment

KMUP will have miany collection vehicles and heavy equipment for
operation of the disposal site. Proper maintenance of this equipment is
resquired to ensure efficient utilization. The number of collection vehicles

in 2005 and 2015 will be £36 units and 222 units respectively. To

ensure driving safeiy and maximum operating economy, periodical
inspection and maintenance should be performed according to the
maintenance schiedule. Maintenance work will be categorized into daily
inspection, monthly inspection and 2 yearly inspection. Daily inspection
will be done by drivers and operators themselves. Monthly inspection
including every 3, 6, 12 month inspection shall be done a! the workshop
newly constructed in Tamangapa through 1UIDP scheme Comraclmg
out to private workshop shall be consndcred for the every two years
inspection,

a. Content of monthly inspection and maintenance
- Oiland filter change
- . Inspection and adjuslmcnt of each part
- Exchange of component assemblies
- Fixing of flat tirc and tire change
- Welding and painting~
- Light repair
- Car washing

b. Content of every two years inspection -
- Periodical maintenance work and repair instructed for once
every two years
- Check of chassis and other components
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- Overhaul work
2) Workshop

Required number of bays is estimated based on number of collection
vehicles necessary to conduct colleclion service in the years 2005 and
2015 as showa in the following table.

The workshop in Tamangapa has enough space to conduct monthly
inspection of collection vehicles up to the yéaf 2005. However, capacity
of workshop will meet a shortage after 2005 because monthly inspection
work will incréase according to the mimber of collection vehicles.
Therefore, it may be better to contrdct out some parts of the monthly
inspection work to private workshops, as the number of collection
vehicles varies depending on extent of coverage of private coilection
service to be introduced. Also, it may be better to contract out other
maintenance works including every two years maintenance of collection
vehicles and maintenance of heavy equipment to private workshops. It is
recommended 1o use the workshop in Tamangapa in future even after the
dispo;sal site has been moved to Samata after year 2002. Necessary
workshop staff will be 18 persons. - '

Required Number of Bays = : _
- - 2005 2015 . | Existing | Remark

Number of collection 136 222
vehicle © ‘ '
Monthly inspection
a. Maintenance bay 4 1 5 6 hourfunit
b, Repair bay 2 3 2 24% of vehicle
¢. Tire bay 1 i - 1.2 dayfunil
Every 2 year inspection
a. Maintenance bay 1 2 - 40 hourfunit
b. Chassis test bay 1 1 -

| ¢._Painting & welding - 1 1 ]

‘Total 9 15

6.5.7 Private sector and community participation
(1) Privatization of solid waste management
1) Contracting out of solid waste management activities

The following activities shall be considered for contracting out.
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Collection service

Street sweeping and ditch cleansing
Operation of final disposal sile
Operation of workshop

Conceming collection scrvice, it is reccommended to concentrate effort on
prompling contract out in the old city up to 2005 (around 30% of
colfection services) considcring some limitations of private companies as
dsscribed in scction 6.3.6. In the Future City in Kecamatan
Panakkukang and at Permunas housing csta_tc's in Tamaranleya and
Sudiyan, developers are collecting solid waste using dump trucks at
present together with collection of solid waste charge. Development of
these systems will contribute to future expansion of private companies
participation. It is desirable that contracting out shall be further e’xpaﬁded
in new housing'afea in the suburbs. It is expected that 50% of collection
service will be contracted out by the year 2015.

One strategy to clean up a certain area is to contract oul the arca under the
condition of payment by weight collected and transported using unit price
agreed in the contract.

" As there are o contractors in KMUP interested in this ficld at prcsént,
various conlracling-out systems shall be considered to attracl private’

companies. These shall include;

a. Equipment ownership and operation
b. Operation only

b. Rental of equipment and/for labor

Contracling out of only operation of collection service (providing
equipment by KMUP) will be the first step to introduce the contracting
out systen,

Other possibility for private participation

To reduce solid waste amount generated through economic activity, the
charge level of solid waste shall correspond to discharged solid waste
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amount. Also the charge shall be sufficient to cover cost of solid waste
collection and disposal, If this principal is fully adopted in solid waste
management in KMUP, collection service for lacge dischargers such as
hotels and markets will be the most profitable fields in solid waste
m‘anaéement. “Therefore, these fields have the potenlial fo altract private
company panicipalioh in the case where the public sector will not
subsidize large dischargers. If the private sector collects waste from
some sources of solid waste in KMUP, the work load of the public
sector will decrease. Thercfore, retribution fee shall be sct considering
the policy of encouraging private sector participation.

(2) Community participation

1)

2)

Community participation

Public parlicipaiidn is indispensable to realize a clean and healthy urban
environment. Also it has an essential function in ensaring efficient solid
waste management. To achieve the targets of this master plan, residents
are tequested to follow the instructions of, and cooperate with the
cleansing authority. These instructions shall encompass and the cean-up
activily in the community and related campaigns shall be well prepared

~ and implemented and shall include cleantiness compelitions.

Propér storégc and discharge of solid waste
Clean-up activities of surrounding area

" Recycling and volume reduction of solid wasle
Primary collection by community

- RN

Cooperation for fee collection

Public campaign

To ensure the cooperation of the KMUP citizens, KMUP shall prepare
campaign programs for:

a. Maintenance of cleanliness of the dwellings and surrounding arca

b. Guidance and instruction in proper storage and discharge of solid
 waste

Anti-illegal dumping

d. Recycling and votume reduction of solid waste

o
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Cost Estimation

(1) General

(2)

Based on the condmons of cost esnmanon descnbed in Section 6.4.5, the
total cost has been csinmated for each year.

The financial program for 1995 has been set based on the urgeat program to

~ improve solid waste management in KMUP according to the Mayor’s

instruction and IUIDP program,. However, expansion of Tamangapa
disposal site shall be added although some part is already incorporated in the
program.

Yearly cost -

Invesunent cost and operation and maintcnancc cost are estimated based on
the implementation program set in the follbwing section 6.9. However, it is

“noted that the cost is estimated based on direct operation althou gh contracting-

out is considered in the program. This i is because it will be ncccssary for
KMUP (o prepare the equipmient although contracting-out of operation can be
introduced, but only when the cost is less than direct operation.

“Totat investment cost and OM cost are estimated as Rp. 123 billion up to year

2005 when sanitary landfill system will be fully émployed. However, this

o 5figurc may be too large when éompa'rcd with the financial capability of

KMUP, and therefore semi-sanitary landfill system will continue to be
employed for the first stage construction of Samala disposal site to reduce the
amount. The total cost under this condition is cstimated to be Rp. 105 billion

: up to the year 2005 as shown in Table 6.4.
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6.7 Institutional Plan for Solid Waste Management Scctor

6.7.1  Comprchension of the present situation

0N

@

Solid waste ranagement institution

'The present Dinas Kebersihan has been exerting efforls in collection and

“teansport of solid waste, street SWCcpi';zg, ditch cleaning and night-soil

dcsluﬂging, since it was organized bascd on the Perda 11/1987 of KMUP
concerning the Formation of Orgahizational Structure and Working
regulation, ‘The number of personal is 836 persons in total as of 1994. The
current situation shall be referred to Article 5.10.1 in the Supporting Report
(the Sp/R}.

Examination from legal aspecis

Among the legislation concerning the Study, the following regulations are
most deeply related to Dinas Kebersihan, '

a.

L.aw No0.5/1974 and the government regulation No.6/1988 regarding
provmcnalflocal autonomy.

. Perda of- KMUP Nos.11/1987, 3/1990 and 2/1994 particularly, Pcrda

N0.2/1994 stipulates the provisions of penalty and punishment aboul

illegal waslc disposal

Law No.5/1960 on Agrasian Basic Law concerning fand and Presidential
Decree No.55/1993 concerning tand for public purposes.

. Decrec of Minister of Home Affairs No.80/1994, specially regarding the

guidetines for Dinas and inter-municipal procedures.

=Regulati0’h No.lfl983 of the Minisier of Home Affairs regarding the

Guidelines of Cooperation between local enterpriscs and third partics, as

reférred to the reference No. 2.2.9 affixed in the Sp/R.

Document of Cipté Karya' (September 15, 1995) cohccmihg The

Improvement of Community aiid:Pariiciliation', especially Forms of
Private Participauon (lypes of contracts), as referred to the Reference No.

' 2.2.10 in the Sp/R).
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{3) Development of human resources
1) Personnel training and education

a. Water Supply and Environmental Sanitation Center, Bekasi, West
Java Province under Cipta Karya PU: Seven trainees have been sent
to the center from KMUP in 1986 through 1992, though no trainee
was scit by Dinas Kebersihan, Refer to the Sp/R(P.2-15~17).

b. LIDAP (Local institutional action plan) and RIAP (Revenue
improvement action plan) of IUIDP (a project of the World Bank) for
South Sulawesi province: Some personnel participated in the courses.
Refer to the Sp/R(p.2-15)

~ 2) Pubtic education on salubrious-living cavironment

a.  Education based on the inherent virtue of the socicty: Gotong Royong
(community self-help) and Musyawarah (detiberation): In some
communities, the education is provided the citizens with based on the
inherent reans but in the other, it is observed insufficient

b. Education at levels of cducational institutes: It is active in the
university level bul is not always so at the lower levels than that of
lhc universily.

- ¢. Education in community levels: It varies pursuant to a community and
rather depends on the leadership of Lucah (head of Kelurahan) not
only for LKMD but also for RW and RT. In the same manner, the

- leadewship of chiefs of RW and RT. is influential to their residents on
amelioration of community awareness of their living-environmental
sanitation,

(4)  Primary collection affected by change of fee collection

Tn KMUP; the LKMD had been entitled to keep 40% of the collected fee for
primary waste collection in order to operate the primary collection mainly by
handcart till October, 1994 when the fee collection for solid waste was
changed from door-to-door to combining with the fee collection for
electricity.

Thus, the collected fee for the waste collection has been remitted to the
mumcnpahly of KMUP and has been a part of the Mun1c1pal revenue.
Therefore the LKMD remains unconnected wnth the retribution for the
primary waste collection from the people.
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Now the primary waste ¢ellection is being cenducted by the peoplc
consequently in most Kelurahan operation of hand cart has ceased.

Communily participation

" Description is made in Article 2.4.3 and 4.2.4 in this Part I report. Anticle 3.2

in the Sp/R describes roles of community and eitizens' participation (p.2-

- 18~22).

Parlic‘i'p'l!ion of private sectors (the PPS)

‘ Fﬂlplical elucidation is made here in Article 4.2. 5. Amclc 3.3 describes the

PPS. Particularly, the mention is made on the SWM scctor, commencing
with contracting-out, comprising the aclmly of PT Asindo and PT Gowa

'Makassar Tourism Development etc.

No example of this kind has ever found to date in KMUP. However a fow
discussions were held with private companies, but nothing resulted from
them. '

1) PT. Praga Nusantara

“The company had operated a was_letdllctlion service in Balikpapan, in
“the form of Con'lrat':ling;()ut with the city, so Dinas Kebersihan
approached it in 1989 for discussions on COmracting-oui of wastc

collection in KMUP. Provision of the vehicles and an excessive fee were
required for the waste collection. Thus the discussion did not reach
agreement. It is reported that the company went into bankruptcy on
liguidation after only one year's operation in Balikpapan and now no
fonger oxists. '

2) PT. Asindo
The company conslmcted as'a housmg devel()pu the so- callcd future
¢ity, Panakkukang Mas, in KMUP and is operating waste collection only
- ms:dc that arca. Although the Study leam made an effect lo encourage it

to expand its waste collection activities to other areas in KMUP, its
'qnswe_r was a total _njel‘usal,
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3) Examples of the PPS in the SWM in other cities

a. Jakarta

Dinas Kebersihan makes a contracting-out with private companics for
a portion of sticet-sweeping and waste collection. Asiicle 5.10.1
shaws the detaited table "a Facet of Records in Dinas cherSihah"
including the activity sphere of private sectors in Jakarta,

. Surabaya

'Dinas Kebersihan is working in cooperation with private sectors, So
it is reported that Dinas Kebersihan Surabaya does not necessarily
change its legal siatus from the existing Dinas to PD. Brief
explanation is made in Article 5.10,1_ in connection with the
Reference No.2.2.12.

40% approximately of street sweeping is covered by 24 private
companies.

35% approximately of solid waste haulage is {ulfilled by 5 private
© companies.

Collection ‘of night soil is delt with only by private sector under the
control of Dinas Kebersihan; People pay its collection fee direct to the
collecting companies.

. Bandung

No information is made on a contracting-oul with private companies
from PD Kebersihan which was established and réformed from Dinas
in 1985 by implication of the Asian Development Bank (ADB) inits
local as one in the circle of the Bandung Urban chlopmcm Projects
(BUDP) based on lhe Perda No.2/198S.

. Medan

Article 5.10.1 describes the up to-dated situations of P Kebersihan,
Mcdan. PD Kebersihan, Medan has been keeping the staff members
more than 2,000 as clarified below since PD was established in 1989,
Cooperative of scavengers: the PPS covers 27 Kclurahan of 151 in
Medan for the primary wasie collection.
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e. Padan
Reference is made to Article 5.10.1. As for the PPSs in the SWM,
'C.V. Golongan Olahraga can be taken up for cxample.
(7) Comparison ameng KMUP, Bandung and Medan
Refer to the compératiye table in the Sp/R, Article 5.10.1. tabulating the
" contents by legal type, channel of waste collection, retribution, number of
staff, poputation and waste collection ratio.
1 6.7.2 Alternatives of the solid wastc'manageme:m institution for the M/P in KMUP
(1) Altérnative I Modiﬁ.ed (improved Dinas Kebersihan)
1) Amelioration of Dinas Kebersiban according to the decree of Minister of

Home Affairs No.80/1994 as stipulated in the Reference 8 of the Sp/R.

In light of Part Five/Arlicles Nos.529 to 574 regarding Dinas
“Kebersihan, the following functions of the existing Dinas Kebersihan
‘shall be examined again to improve efficiency and effectiveness in
- function extending to upgrade of its services. -

a. Technical implementation unit of Dinas (UPTD)
No word is found like UPTD in the present structure of Dinas
Kebersihan. (Articles 529(1)E., 546(1)i., 572(1) etc.)

b. Community participation

' Articlé‘SB?(B) stipulates the improvement of communily participatibn
to be_'pcrfomled by sub-section of monitoring and guidance.
‘However no function of monitoring is found in the present sub-

~ section of guidance as for community paxticipa{ion.

" ¢. Public relation (PR)
_ PR is obscrved insufficient, thouigh ih§ existing personnel might
- carry out its activily. It is provided in Arlicle 550(2) as onc of the
duties of the enployee affairs. :

d.  Datacollection

“-Arlicle 551 defines the data CGl_ltc_lion_and planning section and
 Aticle 552 stiputates its function in detail for carrying out the duty.
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It is hard by known whether the existing program, rescarch and
supcevision scction has enoughly autained the data collection on the
cleansing program implementation,

2) Improvement points of the existing Dinas Kebersihan

As explained before, the waste collection by handcart ha$ be@zn in

abeyance unless it is conducted by the pcaple or with the money

positively paid by (he pcople to handcart workers since initiating the new

system of collecting the rctribution fee at the PLN counters in October

1694,

Some countermeasures are required for it to avoid an inactive situation of

the pnmary collccllon by:

a.

‘Supplymg handcart workers ihrough the LKMD with a certain
amount of fund from KMUP in stead of having stopped 40% of the
LKMD collected moncy form the people for the primary collection.

Employing them for it as and honorarium: worker of Dinas
Kcbersihan, and/or

. Setting up a thorough fee collection system for it in the community

leve), that is, Kelurahan through out KMUP if possible, thought such
ameasure is considered impraclical at the moment,

Strengthening of plannmg The action plans are not always observed
strong and cffcctwcly 1mp]emcmcd pamcularly in the ficlds of waste

- collection and purchase of articles including equipraent. In short the

operation and management is carried out ad hoc. Plannmg should be
strengthened and once a plan is formulated it should be conducted
according to its s_chedulc_cxacﬂy'as originally ma'ppcd out without
taking up any ad hoc manhcr

. Neccssnty of the clcar dcmarcauon belwecn siandardlzcd job and

cmergcm job

Although ail the personnel make their best efforts to their téspe(’:live
duties the attainmient is observed not necessarity salisfactory because

~ they are liable to cope with any tasks in the same manner andfor
mixed-up ones for routine work and emergent one. This is prone to
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* decrease efficiency of thé work. It is a advisable to make a
perspicuous classification of the job in inner rules and to resolutely
tackle a problem averting an occasional solution.

f.  Up-grading of the personiicl capability
“To cope with the introduction of a sanitary land filling system and
the stepwise conversion -of primal_'y_wasle collection from the
handcart system to a mechanized one, it is unavoidable that
_enforceable devices should be necessary for breeding up the
‘personnel. It is also’ desired to steengthen the capability of the
personnel in charge of budgeling. |

Atlitesative I shall not be introduced to the M/P in 2015 and the E/S
in 2005 for Dinas Kebersihan becausé of:
- A reformation from Dinas to PD has been a nation-wide trend in

Indonesia.
- Definite intent of KMUP to set up PD Kebersihan

- It testifics the clear intention of KMUP of establishing PD
Kebersihan possibly soon that KMUP has already prepared the draft
though the suggestion is made about a modified/improved Dinas
Kebersihan as Allemative I, | |

It is advisable, however, to improve the present Dinas Kebersihan
referring to the aforementioned points until the establishment of PD
Kebersihan by 2005,

(2) Altemative II: Establishment of PD Kebersihan (without contracting out)

Of 1 to 6 technical altematives, Altemative | was selected out and confirmed
“as that for the M/P and the 1/S in this Study. In the Framework of the
technical Alternative 1, an institutional plan shall be mapped oul as follows.

‘1) Framework toward 2045
| Preparation for the estab]iShlnént of PD Kebersihan (Municipat cleaning
public enterprise) starting in 1996,

a. To examine the present organizational structure and the respective
.- duties/tasks for reorganizing it toward the cstablishment of PD
- Kebersihan by the year 2000.
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b. To f:rcparc Perda for the _convcrsioii of the present legal status from
Dinas to PD through the necessary procédures. The new Perda for
this conversion was already drafted in February 1995,

c. To transfer the night-soil collection activity to the wastewaler
management institution, ¢ither PDAM or a tiansitional unit (from a
projéct unit to its’ mergmg with PDAM) before the eslabllshmcnt of
PD Kebersihan. :

d. To set up a joint operation of the new TPA in Gowa with Dinas
Kebersihan, Gowa in 2002 onward, based on the MINASAMAUPA
concept after the preparation for it with the Gowa municipality.

e. Toalign and expand activitics of PD Kebersitian under the guidance
of Cipta Karya PU as for the extension of facility construction and
increment of equipment and vehictes and that of th¢ Mayor of
KMUP as for the management under the umbrella of Ministry of
Home Affairs.

- f. To promulgate Perda(s) as necessary according to the expansion of

PD Kebersihan toward 2015 to sealize 95% of waste collection in
2015,

'PD Kebersinan in 2_005

In thé course of the framework towatd 2015, PD Kebersihan shall

~ congisely be shown in the organization chart to be referved to Fig. 2.2.33

3

in the Sp/R. The (Fig. 2.2.33 shows the Organization chart and umber of
personnel to be E,508 in total; 1,079 of stafl members and 429:0f
primary collection workers

Required personncl for the M/P in 2015 (wnhout comractmg -out in any
domain) -

PD chersman requires 2 099 persons in total in the year 2015 as
roughly broken down as !'ollows ’

a. Staff members; 1,670 persons‘

b. Primary collection workers 429 persons

The workers for primary waste collection are included in the required

- number of personnel in the Alternative 11, eveh though their status is not
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~ a staff member of PD Kcbersihan but an honorarium worker under the

_ control of the LKMD, Kelurahan, because of being a type of employees
to achieve a thorough waste collection since an O/M cost for them is

“summed up for a trial case. The case is financially feasible as the O/M
costis ncgli_giblic compared (0 the investment costs.

* Required Persoiinel for the M/P in 2015

(1) Headofie ° = | () Presidént room: - | 6 peesons
(Bontoala) ' ey . | {Presiden and others)
284 persons () Supervisioncouncil: . | 5 persons
. (Council members)
(©) Intemal auditing: 19 persons
. -} (general Financial & Tech-
: 5 " | operation Auditors)
(@ Development & research: | 9 persons
o (Reséarch, Analysis,
) | Monitoring)
(©) General director & - 245 persons
depariment: : (general directors and
. ‘ . pesseunél of 4 departments)
(2) - Branches (Total: 1,386 persons) :
(® Branchl a. Administration 29 persons
" (Bontoala) b. CollectiorDitch Cleansing 150 persons
222 persons | ¢. - Stecels sweeping : 43 persons
) Braxch?2 a. Administration 24 persons
(Tamangapa) | b, Workshop 32 persons
- 184 persons | ¢, Depot No.1 128 persons
©) Branch3 - |a. Administration 82 persons
" (Panakkukang) | b. Depot No2 113 persons
630 pessons | ¢ Collection/Ditch Cleaning 333 persons
d. Sutelsweeping 102 persons -
(d Braixhd a, Administration - 40persons -
307 persons - | b, Collection/Ditch Cleaning 219 persons
: €. Stréel swecping 48persons .|
{z) Branch3 a,  Administration 6 peEsons
43 persons b. TPA (from 2002} - 37 persons B

' Organimtioﬁ chart of PD Kcbersihan in 2015 is shown in to Fig. 6.14,

@) Altemalwe llI Es!abhshmem of PD chermhan {with Contracling-out)

In light of the pariicipation of pnvatc sectors (the PPS) in public service

SeCtors, Specmliy in the SWM, Alternative 111 shall be mapped out based on
the Alternatwé It and!or as lts modlﬁed altematwe wuh contracting-out,
: bccause of the foltowmg {wo main reasons.

'_ - leﬁcully and meﬂ:cncncy in managemcnt of an institution like PD.
‘Kebersihan wuh such 4 number of personnel as exceedmg 2,000 persons.
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- Intsoduction of Pariicipation of Privaté Sectors (PPS) in Solid Waste
Management (SWM) to be examined for reducing the number of
personnel designed nécessary for the PD. Kebersihan in 2015 duc to the

fact that the PPS magement (SWM) to be examined for reducing the
numbet of personnel designed heceséar‘y for thé PD. Kebersihan in 2015
due to the fact that the PPS in publtc sectors is a nauonal pohcy of the
Republic of Indonesia.

1) The PPS at pfesent

Refer to Article 4, 2, 5, etc, Rcferto Articles 2.4, particularly (2), 3.3.

a.

Legal Aspccts

Especial attention shall be paid to such mgu!alioné regarding local
Article 2.4.2 Especial attention shall be paid to such regulations
regarding local aulonomy as the laws No.5/ regulations regarding
local aulonomy as the laws Ne.5/1962.

.2.2.3 Perda No. 2[1994 revision of No0.3/1990 concerning

punishment.
2.2.4 Perda No. 3/1990, conceming execulion of cleaning service(a)
Minutes of understanding (MOU)

With a view to setting up a tied connection with a private company, it
is popular for the fifst step that the MOU shalt be signed for a joint
venure/work agreement by and between both the competent
representatives of public and private sectors after they reach the
mutual agreement on the joint venture/work, In principle, the MOU
is legally in force for six months unless otherwise a special clause is
stipulatedt and is able to be extended for the same duration upon a
further mutual agreement of both the pamcs L

Itis slrong]y advisable that the MOU tiad better be sngncd as above

~mentioned, strictly afier an F/S is carried out for the said joint

venture/work even though the parties would be in dire need of the

- joint business. Especially, the sort of the work like the SWM is for

different by nature from those of portable water supply, toll roads,

etc., needless to say telecommunication becavsé of being not

necessarily a profit-orientéd sphere.

6-78



* Master Plan for Solid Waste Management

c. . Perda for a joint venture/work

As aforcmentioncd about the local autonomy, it is legislatively

‘implementable for a tocal government and/or PD under the umbrella

- of the government to conclude any type of coniracts with privale

firms providing that Perda for the works stlpulaled in the contraci (5)

“would be issued by Mayor in casc of KMUP through the mumcxpal

parliament and promulgated by Goveritor. As regards legal

- procedures, no difficulty is found but anxicly rests with viabitity of
the work (o be contracted. '

Saymg ina nulshcll a financial issuc to presumably remain should

" be clearcd up and solved beforchand to make both the partics
advantagcous and proﬁlahle This is because the parties entail the
FIS particular for the financial facet to averl "in red” of a
consortiom/joint venture business, loss and/or increment of budget -
‘on the side of the public sector, "not paying of” of the private
company contracted with, unforeseable problems relating to the
management and operation on both the sides, and so on.

2) Potential of local company's involvement {L.Ci)

According to Dinas Kebersihan, it is possible to make a contracting-out
with a private sector for the wasie collection in condition that the private
company could prepare at least vehicles by itself at its risk and account,
The idea is considered not préctical for the f)rivatc company because of
being unattractive to it. Investment costs of facilities like vehicles should
be borie by PD Kebersihan and then negotiations could start with the
candidate company to create favorable conditions for it under the
leadership of KMUP.

In response to the question about the potentiatity, a majorily of the
 officiats concerned explained that the potential would exist in KMUP,
~~even though no company had ever finalized any contracling-out

engagcment_\&ilh Dinas Kebersihan, -With a great anticipation as

* described abové, the Study Team’ is sure to pul the PPS, into
 consideration for the SWN, KMUP towards 2015.
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'3) Potential of foreign enterprise involvement (FEI)

Obscrving the present sitvations from the FEI point of view, it can
scarcely be said possible that there exists potentiality of the FEL in the
SWM in KMUP where the PPS, even if locally. in unforesceable and

pcss:mlsuc

However, every possible effort has to be paid to take a clue to finding -
any potential of candidates for the FEI by hook or crook.

a.

b.

Necessity of governmentat leadership

Leadership of the regional ‘governments stérting ‘with the
municipality is indispensably required for creating conditions by law
enough to atiract potentiat candidates of the FEL

Incentive measures shall bé considered many and various for
example in terms of govemmental regulations specially relating with
a tax-such as its mitigation and/or holiday for a cerlain period as
regards investments, conclusion of contracting-out, profit of the
investment and/or of a joint venture business, etc., and with
proceduies such as ratio of capital shares and profit as well,
remittance of profit etc., as far as compatible with the dxisling

‘laws/regulations in force.

Real actions of approach

Ttis practically the must to take an action for the approach 1o institutions

regarded as potential candidates for any supports in any mode and fields,

a.

Banks are in a position not only to make a direct investment
convincing in the FEI but also to inform foreign investors of the FEI
in the SWM through their overseas branches.

Local giant eénterprises are likewise considered capable of bringing
out similar conditionis t0 those of banks auraéling the FEI here
should the térms and condmons be both by law and financialty

favorable for the FEL |

Pcrsuasion has tobe applied as onc of real aélibns 1o the Chamber of
Commence and Industry, associations such as the lnfonn'ation and
Communication Foram (FIK), GAPENSI (National Business
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Association of Indonesia and so on in order to help checking and/or
finding ways to potential foreign candidates.

Sclecfion of profitable forms and/or domains

“Fo make it casy to altract foreign invesiors, Dinas or PD Kebersihan,

KMUP along with the other mumc:pal institutions such as Dinas Tata
Kota, Pendapatan etc., as well as Bappeda Tk, I1 shall prepare before
hand some profitable forms and/or spheres of the SWM for the investors

'lo prcsumably direct toward the FEL

For cxample, the SWM in the new TPA is lcft to a joint venture business
with some payable terms and conditions based on BOT form for a certain
period. Major waste collection and/or haulage only by vehicle are
contracted out {o a consortium in wholc or limited districts in condition
that the consortium can pay off.

The PPS in the SWM towards 2015 in KMUP

Implementable types of the PPS

a. Reference 2.2.10, the Document of Cipta :'Karya, September 15, -
1995 Clarifies the PPS and parlicularly describes the forms of
contract reading as follows,

a. Sorvice Contract b, Management Contract c. Leasc Contract
d. Concession Contract e. BOT (Build, Operate & Transfer) -
£. BOO (Build, Operate & Own) :

The detailed clucidation shall be referred to the Reference 2.2.10.

Contracts corresponding to the case of the SWM in KMUP

- Of the aforemention 6 forms of pnvate participation, the a, b, and ¢, will

be considered suitable for the case. However, no one can tell now which

type of contract among these 3 forms will be most suitable for the case of

KMUP without knowing conditions of future, candidate private

- companies andfor associations which do not )'et exist and cannot be

foreseen al present

The form depends on conditions of the candidate institutions, starting
with whether or not they will have their own equipment/facilities for their
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- work purposes, whether they intend to uiilize the existing assets or

facilitics of local government/local public enterprises and on what kinds
of terms and conditions whether they are prepared to bear costs of
repairing and space ports for the equipment/facilitics and whether they
are in a position to make new investmenis for eniargemenl of their
activities. Thus, the wordmg of "Contraclmg Cut" shalt be vsed here as
an lmplemcnlablc type of PPS for the SWM in KMUP.,

Franchise system

The Contracting-Out should be cxparidéd to the private scctor by
introduction of Franchise arca by area (district by district) to cope with
the growth of population, should there be candidate bodics having
similar or the same terms and conditions for the work.

In any Contracting-Out, it would be better to keep the existing method of
fee collection by combining it with the fec collection for electrici ty which
commmenced in April, 1994, even ttiough the tariff would be revised,
insofar as possible, (o secure funds for lhe SWM aclivilics in KMUP,

Refer to Article 6.3.6 in which the private collection with a monopoly is

- ucrmzcd as one of the three and falls on the franchise.

9)

Rcfcrence 2.2.16 in the Sp/R. The document of US Environmental |
Protection Agency/1976 stipulates the franchisés in detail,

Due to the reason of the above, the franchise shall be not appropriate for
the case of KMUP for the time being,

Decument of Cipla Karya, September 15, 1995

- Rclassifics the following scope for the PPS in the SWM.

10)

() Sofid waste collection from sources

(b) Solid waste transportation from sotirces to transfer depot or TPA
(c) Solid waste treatment

(d) TPA (Fina! disposal)

SW collection from sources

The grimary wasle collection has been carricd out by the privaie sector in
other cities such as Jakarta, Surabaya, Medan elc., though it is not
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always as a whole, while Bandung lacrgely relies on community
participation like RT/RW.

The private sector in any form like a private company and/or association
shall manage the primary waste collection, at least, in the existing arca,
the so-called City Core Zone {(referrcd to in Fig. 6.9). Thus a seduction

“of 429 workess will at least be possible.

Secondary waste coltection and haulage to TPA

Tt is the secondary waste collection and transportation to the TPA that is

considercd to be thie most suitable job item to be performed by the private
sector in the light of the experience of other cities, for example, Surabaya
{about 35% of solid waste haulage is carricd out by 5 private companics)

‘and Jakarta (about 850 persons are working in the private scctor as

tabirlated in the Sp/R, Article 5.10).

Street sweeping

Following the example of Surabaya where 40% is covered by 24 private
companies and of Jakarta where 2,299 persons work as sweepers in the
privale sectors, it is natural that KMUP should follow them provided that
such candidate private companies would be set up andfor exist in the
future. '

Solid waste treatment

Incincration: Investmént amount js big

Compost: It does not altract the private sector due to a low-added
: value product. 7
Recycling: - In KMUP there are neither associations nor co-operatives
like scavengers. Refer to the Sp/R.

TPA (Final disposal site)

Itis theorctically possible to an'ange ConUacﬁng—Out to the private sector
provided that the tipping fees would cover cost of investment for heavy
cquipmcnt, materials for sanitary land-fitling, facilities like a leachate

ircatment plant etc., and the O/M. " In the light'of the cases of ether cities
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in Indonesia, the Study tcam does not think it practical that the
management of TPA as a whole should be left to the private sector.

Probable districts of the PPS

Thc Commc!mg -Out of the secondary waste collcchon and haulage to the
privale scctor is desagncd from the view poml of the population growth
and the existing SWM well-known arcas.

Waste coltéction for all the popu]a.lion in the 6 Kecamatan (Old cily) and
the increase in population of the 5 Kecamatan (Other areas) shall be
covered by Contracting-Out (o the private sector,

In other words, the Contracting-Out shall cbver the waste collection for

- 458,699 persons of the '6, Kecamatan (30.2% of the total population) in

2005, and 1,138,699 persons of the 6 Kecamalan and the increased
population of the 5 Kecamatan (51.8% of the total population) in 2015,
Eventually, the increment in the population, 645,468, will occupy 37.8%
of 1,706,769 persons in the S Kecamatan in the year 2015,

Assumed number of pefsonnel infafier 2005 toward 2015

a. anary cnllccuon. The number of w0rkcrs for primary waste
collccuon from sources to TPA such as ‘containers, etc. shall be
reduced by 429 persons. .

b. Reduction of equipment; 23 new arrolls shall be reduced from 65
" wnits planned in 2005 by Contracting-Out and likewise 25 new durap
trucks from 73 units planned. Thus, cut of a total of 144, 48 drivers
will be reduced (as referréd to in Teble 6.3) from the Depot No. 2
which is the parking place of the vehicle for Kecamatan(s) such as
“Mariso, Mamajang, Makassar, U Pandang, Wajo, Bontoala elc.

" ¢. Branch 1 (Bontoala); By Conlractmg—()ut the sccondary collection in

the old city arcas, the collection workers at Branch 1 will not be
necessary. Thus, 118 persons (or at least 77 persons should ditch
'~ cleaning be separated) will be n,duced

d. Head o!‘ﬁcc, admlmslrauon & supems:on at branches, Considering
the minimal number of personne! necessary for the head office and
the tasks of administration and supervision including the job of
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controlling and -inspecting activitics “of the private
companies/associations contracied out o, the réduction in number
shall be made, in principle proporiionally 1o the remaining and/or
necessary number of personnel at the respective-working places.

& Witk 859 persons, PD. Kebersihan will be able to attain 90% of the
collcction ratio of solid wasie from the total population (1,520,000)
by Contracting-Out for 30.2% of the poputation in KMUP providing
that the Contracting-Out can be materialized.

(4 Additional altcmati'vc 111 of the institutional M/P in the year 2015

l) Primary collection ; 429 persons for primary ‘waste collection from
~ sources shall be reduced in calculauon of persannel as aforementioned.

© 2) Reduction of equipment ; By Contracling-Out, 111 drivers will not be
ecessary because:

" (a) 24 new cormpactors out of the 49 units planned will be operated by
the private sector.

(b) 41 new arincolls out of the 83 units planned will be dealt with as
above.

(c} 46 new dump trucks cut of the 92 unils planned will be dealt wuh as
above,

Thus 64 drivers will be reduced from a total of 128 at Depot No.1 and 66
drivers will be reduced from a total of 113 at Depot No.2.
3) Inspectors |

It is essential for PD. Kebersihan to inspect and sometimes supervise the
current conditions and/or methods of secondary waste collection and
~haulage to the TPA.

8 _«[jhcrrefore.some inspectors are considered indispensable, particulatly at
- the branches 1, 3 and 4, because the waste collection and transportation
- 1o the TPA shall bc also be conducted under the supervision of PD.
Kabcrsman '
" 4) Head ofiiice and administration & supervision at the branches
Iniroduction of Contracting-Out to the private sector shall lead to
reduction in the number of personnel of PD. Kebersihan accordingly. In
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principle, the nember shall be reduced in propottion to the remaini ng
and/or necessaty number of personnel at the respective places of work.

Number of personnel in' Alternative 111 for the M/P in 2015

976 persons shalt be required for the SWM of PD. Kebersihan KMUP in -
the ycar 2015 in condition that Conlrac(mg Out to the privale scctors will
be snoothly unplcmcnted in the dotnain of primary wastc collection, and
(hat the secondary waste collection and transportation to the TPA will be
under the control of PD. Kebersihan. The Breakdown of the 976
personnel is as foltows.

Required Personael for the M/P in 2015

3 persons

(1) Headoffice - @) President room: ]
- (Bontoala) C (President and others)
- 166 persons ) Supervision council: 3 persons
. {Councit members)
{¢) Interaal auditing: 15 persons
{(general Financial &
Tach-opcration Audntm,)
) Development & research: | 8 persons
(Rescarch, Analysis,
‘ Monitoring)
) General director & 137 persons
depariment : (general directors and
‘ personal of 4 departments) |
(2) - Branches (Total: 810 persons) .
(@) Branchl a. Administration 6 persons
{Bontoala) b, Collection/Diich C!eansmg 10 persons
59 persons €. . Streels sweeping 43 persons -
(t) Branch?2 a. "Administration 14 persons
(Tamangapa) [ b, Workshop 32 persons
119 persons ¢. Depot No.d &4 pérsons
() Branch3 a.  Administration 17 persons
(Panakkukang) | b. Depot No.2 47 persons.
410persons  }c. Collection/Ditch Cieaning 225 peesons
: d. Inspecior 19 persons
L e. _Stregt sweeping 102 persons
{@& Branch4 a. Administration _ 10 persons
187 persons | b, Collection/Ditch Cleaning 117 persons
¢. Inspoctor 12 persons
d Survel sweeping 48 persons .
() Branchs a. Administration 6 persons
- _43pessons -1 b, TPA (from 2002) 37 persons:

6) Organization Chart of Aliemative I in 2015

 The organizationat structure of PD, Kebersihan (Aliernative 118) for the

M/P in the year 2015 is shown below and is self-explanatory.
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0.8 Implementation Schedule

(D

)

Staging
The master plan period will be divided into two (2) phascs and each phase
will be further divided into 1wo (2) 5- -year period slagcs as follows &
(Tab!e 6.5); _
a. Phasel Until year 2005
Stage I Until year 2000
Stage 11 Year 2001 to 2003
b. Phase I Year 2006 o year 2015 7
Stage T Year 2006 to 2010
Stage IV Year 2011 10 2015
Phase I period -

As KMUP is implementing an important improvement program at present,
this program shall be continued a1 the beginning of Phase I as an urgent
programn together with expansion of Tamangapa disposal site.

a. - Continuation of existing improvement plan
- Introduction and expansion of hauled container system
- Introduction and expansion of night shift collection
- Introduction of new fee collecuon system
Pilot project for small i mcmeranon and com postmg

b Expansiont of Tamangapa disposal site :
- Expms:on of Tamangapa disposal sitc as semi- samtmy Iaudﬁll site

- In addition to the above urgent program, expansion of collection service,

expansion of Tamangapa disposal site and construction of Samata disposal
site are major projects up to 2005. To achieve these targels, improvement in
collection service efficiency is also required. Step by step increase of tariff is
also necessary to cover operation cost of solid waste management together
with upgrading of the managemeént capability of Dinas Kcbersihan. 2

- Therefore, project components up to 2005 will be summarized as follows:

¢. Expansion of t:olle_clio'n s¢rvice _
- Providing collection service 10 85% of population (1,080,000 persons)
up to 2000
- Providing collection service to 90% of populauon (1,368,000 persons)
up to 2005
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- Procurement of collection vehicles and container necessary for above
- Campaign for proper discharge to use adequate container, ete.
- Procurement of necessaty cquipment for operation

d. Conslmcnon of Samata disposal site, Zone 1

‘ ." Conétruction of Samata disposal site, Zone I

- Procurément of Heavy chpment

e. Construction of branch offices
~ - Construction of Panakkukang branch office and depot
-~ Construction of angkanaya branch offi fice -

f. bslabhshmsnt of new organization -

- Establishment of PD Kebersihan

- Bstablishmient of organization for intcr-municipal disposal site

'g. Others

- -Periodical revision of tariff le\cls for fee collection
- Study and rescarch on recycling and reduction of solid waste
- Introduction of contracting ont system in on city area (around 30% of
¢ollection service)

Phase I period

Expansion of collectian service remains the main issue because of rapid
increase of population. Concerning intermediate treatment and disposal,
Samata disposal site, Zone II shall be constructed during phase H. If
economic growth is high, introduction of incinerator shall be considered.

K Projecis' in this phase consists of:

a. Expansxon of collection service
- Expansion of collection'service to ] 740 000 persons up to 2010
- Expansion of collection service 10 95% up 10 2015
- Introduction of compactor truck - .
-~ - - Procurement of collection vehicle and container
b. Construction of Samaia dlsposa] sue. Zone 11
o - Construction of Samata dlSposal site as sanitary landﬁli site
' Procurement of hcavy equment for opcrauon

- Periodical mwsxon of tanl‘l of fec collection

- Study and rcsearch on recycling and reduction of solid waste

- Rxpansmn of comraclmg out System in suburban Kechamalan
' (arouncl 50% of total popuiatlon)
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6.9  FeeCollection
(1) New fee system introduced in 1994

Under the new fw system mu‘oduced in 1994 it is planned to collect around

Rp. 1.7 billion as shown in the followmg table. More than 9% of that = -

amount will be borne by residents and boarding houses. -

New Fee Collection System Tritroduced in 1994

Calegory Quanlity | - Ave. price “Amount Share

: L (Rpf)car) (Mill. Rp.) - (%)
Public facilitics _ . 2025 ) 0 0
Reésidential houscs 132,080 8030 1060 62.5
Boarding houses : 6,915 12,160 - s03 - 20.7
| Hotels - o 75 108,400 8 . 05
Reslaurant 421 220,600 93 3.5
Meeling hall 809, 37,660 0 1.8

Toal 143375 1694 100.0
(2) Future anff
1) Policy of future tariff

As PD Kebersihan will be established before 2005, s ﬁnancial. base
shall be established at the same time. Future tariff and income through
fee collection are estimated based on the following conditions.

Under the new system of fee éollect_ion. 70% of operation and
maintenance cost excluding depreciation will be covered. Therefore the
following principals to set tariff level of domestic and commcraal waste
havc been assumed.

i} Domestic waste
- In yedr 2000 operation and mamtenancc cxcludmg depreciation
shall be covered T :
- In year ?005 all cost exciudmg deprcc:anon cost of disposal
site shalt be covered -
- Inyear 2010 all cost shall be covcred

il) Commercial cost
- In year 2000 alt cost excludmg depremauon cost of disposal
site shall be covered.
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- Inyear 2005 all cost shall be covered

Tippihg charge at disposal site shall be set at a level to cover all cost
of disposal.
2) Tariff of soji'd wastc management
Based on the cost e_stimation of this master plan and above policy, tariff
of solid waste management will be as follows.

Yuture Tadff of Sotid Waste Amount

* Year . ___Doriestic Commercial | Industry
L Rphon - | Rplapfyear " Rpfion Rp/ton
T 1998 : _ 1,310 o ' &
2000 - © 18,670 2,840 - 27,880 12 420
1. 2005 . 27,880 3,720 38,080 - 12,420
2010 | . 38080 -] - 5450 38,080 . | 14450
2015 38,080 5912 - 38,080 14,450

" Amount to be collected is estimated as follows.

Estimated Fee Collection _ _ {unit : Rp. billion)
. Peried . Domestic Commercial |- Total + | Indus

1995 - 2000 12.8 4.3 17.1 24
2000 -2005 - | 212 - 9.7 31.0 2.6
2006 - 2010 - 396 160 . 5546 3.7
2011 - 2015 - 580 228 80.8 4.8

“Total 131.7 - 528 1844 13.5

' (14%y (28.6%) (100%}

As the total cost of soliﬁ waste management will be Rp. 237 billion up to
2015, the above figure represents 77% of the total cost. Therefore, the
remaining 23% shall be subsidized by the government including KMUP.

Also it is noted that rcpéymcnt of interest, that will be necessary in the
~ case of using loan, is not included in the above cost.
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Priority Project

An urgent program to improve solid waste management is under implementation in
accordance with the Mayor’s instructions. ' '

As a resultof these efforts the old Kecamatan of KMUP are becoming rapidly

cleaner. -Also the Study Team has beeri informed that collected retribution fee

amount in November (charge for October) was in line with the expcctccl' amount.
On the other hand, it is notéd that there are some problems as follows:

i} - Disposal amount in November is 270 ton/day that is less than 60% of
estimated waste amount generatéd in KMUP. And it is ‘almost the same
amount as that collected at the beginning of 1994,

ii) - Comptaints are heard specially in the areas that are not served, in subusban
Kecamatan and slums.

KMUP are primarily recommended to actively continue theit c_fforts according to
their plan. The expansion of service area is an'i_urgcm issue not only in old
Kecamatan surrounding aréa but also in the suburban chamatan In addition to
this, expansion of Tamangapa disposal site has become an urgent need because of

' the limited capacity of solid waste disposal These shall be carried out |hrough

lo¢al funds be(;ause they are pressing issues that cannol await the long process

-associated with introduction of new external fund.

Up to the year 2005, important projecis concerning solid waste management
according to the implementation schedule are as follows;

a.  Further expansion of collection service through procurement and renewal of
collection equipment and introduction of more efficient collecnon system
Expansnon of Tamangapa d:sposal site

Construction of Samata disposal site in Zone I

Construction of branch office

Institutional reorganization to PD Kebersihan

-0 a6 o

Proper tariff system

The above five (5) projects are selected as the pro_lcct componcnts of the feaSbehty
study based on this Master Plan of solid waste managcmem
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Condition of Existing & Potential Site of Final Dispesal  (TPA)
Existing Site of TPA {Extention) Potential Site for TPA
Description KMUP GOWA MARQS KMUP GOWA | MAROS
" Kecamatar]| Panakkukang | Sombaopu ‘Mandai | Biringkanaya] Sombaopu | Maros Baru
1 Location Kelurahan : | Tamangapa {Desa Mawang|Bonto Mate'ne| Bulurokeng Desa Samata|  Palist
2 Disposal Land Area(Ha) || 50Ha | _15Ha [ 10Ha | - T
(h=10m) ' __
_3'Required Land for 10years f# 38 Ha SOHa ] S0Ha- |. 43Ma | SOHa | S0Ha
4 Distancé from UP City Cente If““ 4Km | ¥?7Km | 30Km | 17km __17Km | 26Km
(30 Km’hour; ~ o ' S
_6 Avarage Tima for Transpoit {| 28 Mioutes | 34 Minutes | 60 Minutes | 34 Minutes | 34 Minutes 52 Minutes
o _ Bed Rock 7 _
T ScitCondttion ClaySoil | ClaySoit | ClaySoll | Send | ClaySoil | ClaySol
8 Land Price ___{iRp.13,000/Mm2} Rp.4,000/m2 | Rp.6 ,000/m2 |Rp.15,500/m2} Rp.5,000/m2 'Rp.6,000/m2
: Rice Field
9 Land Use of Prospect Sﬂe - o - __Vacant " Vacant | Rice El_gld
Residential :
!9):%’1@2& of §unoxmdmgs ¥ RiceField |  Vacant Vacal | FishPond | RiccField | Rice Field -
Rice Field : “Rice Field | Rice Field: | Rice Field :
11 Land Productivity i §timefycar j No-product No-product { FishPond | 1timefyear | 1timefyear
12 Toll Fee Neone None | Rp.300/mobil | Rp.300/mobil None Rp.300/mobil
Land Status of Suriounding Private Private  {Monici.(100hsg  Private Private Parily Pnvate
13 Land Statusof Site_ | Municipal | Municipal | Municipal | Private Private | Partly Private
14 Topografic Condition HH&Flt | Ha Flal Fla | Hit&Fat | Fla_
15 Distance from UP Boundary || 20Km_ | 80Km | 90Km | 46Km_ | 12Km [ 53Km
16 Access from Main Road 02Km | 0JKm 1.3 Km L0Km | 15Km | 20Km
: (Soil) (Soil) (Gravel} (Sa1h) {Gra\ el)
17 Condition of Access Road - jAsphalt Pa»ed‘ Not-Paved | Not-Paved Not-Paved | Not-Faved | Not-Paved
I8 Distance to Residential | o2km | 02Km | 15Km_| o03Km_ [ 02Km [ 03Km
19 View fiom Surounding Area || Partly Hiddea|  Hidden __Bidden _ Hidden Hidden | Partly Hidden
_ Rainy Season| - Rainy Season | Rainy Season | Rainy Season
20 Natural Drainage Condition | :Flood | Normal | Nommal | :Flood }:ParlyFlod) :Flod
21 Depth of Ground Water D N P 1. N PSR- ! [EE— _
22 Covéring Sod Available | Not-Available] Available iNot- Available __Avajléb}g‘_. Not-Availsble
P ] Dlstance to close River _is;_ Km | 10Km: | 35Km_ | 04Km 35Km | 25Km
(measured from the edge) .
24 Distance to Airport > >3Km | >3km_ 25Km | >3Km | >3Km | 22Km
25 Dumpmg System Controll LandfilOpen Dumping Seni-Controll .- e -
emarks ‘i Interfere with Lake"Danau | Newly Planed Fwo School | High-Tension
Perurinas | - Mawang" for TPA located near | wire exist
'lExtension Plan  locsted o the site
- 1 0.4 Km noth
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Table 6.4. Cost of Solid Waste Management (1)

6-96

: Spoc. 1995~ 1996 1997 1998 ~ 1999 2000 2001 2002 2003 2004 2005 Sub total
Investment ¢ost : Con ) :
a. Collestion 204 M6 721271 1314 1,926 1451 1632 0 1,216 1121 0 2156 15619
b. Stréct swotping 62 26 €9 66 215 - 217 65 N7 4 6% 20 1,254
<. Ditch cleansing 14 114, 14 342
e. Dispasal
Tamangapa 2339 2339 2,542 7,219
Gowa ‘ o 7961 7961 15,922
Equipment 0 1,450 0 0 0 0 0 360 0 1450 0 3260
Sub total 2339 3,789 0 0 2542 7961 7961 380 0 1450 0 26401
" f Office : o .
Kampacg Borofig 1,000 ‘ 1,660
Billing Kansya ) ) o © 580 580
" Tolal o AV 3669 955 1337 4071 10,164 9,477 2209 1,260 2640 - 3060 45196
2 Land aguistion - T
Disposa] site 1,950 1,300 3,250 . 6,504
Brench offics 118 qs 161
h. Administration g8 113 19 27 31 202 190 44 25 53 61 94
i. Enginéering servics 530 680 M3 160 489 1212 1037 265 ISl . 317 367 5424
j. Physical contingeacy T 441 567 6 134 407 1010 948 21 126 264 306 4,520
Grandtots! TA2 7045 L84 1,658 6348 15779 117751 2739 1,562 3,374 - 3839 62,70
Cperation and Mainlenance 1995 1996 1997 1998 1999 2000 2001 2002 2003 00+ - 2005 Sub tetal
Pessonnel 1664 T 1690 L7127 1730 1,716 1,719 1,23 1736 1,730 L1737 1707 1830I
Collection 870 - $B6 858 906 913 9 937 943 947 954 954 0,32
Ditch cleansing 39 139 139 139 139 0 139 139 139 139 139 39 1,529
Strect swesping 231 - 241 35F 261 2400 232 0 223 N8 218 218 198 . 2,531
Fipal disposal a5 35 335 35 s 35 35 37 37 37 37 3%
__Crhers . 339 389 389 . 380 389 389 389 . 389 380 189 389 4379
Fuet 845 1007 1105 1,180 1,282 1398 1482 1600 1,660 1,727 1850 15,150
Collection 765 0 92 1020 L1035 1,185 128§ 1372 1456 1,520 1585 1,696 13916
Ditch cleansing 1 14 16 i6 1 1§ 16 © 16 16 14 14 165
Street sweeping 0 0 0 0 12 25 25 37 37 37 49 222
Final disposal 69 69 &9 69 69 69 69 9 91 91 91 847
Others o ' , i 0
" Maintenznce 402 427 43S 435 471 491 303 ¢ 836 34l 541 550 -~ 5338
" Collection 307 323 ¢ 335 344 352 3640 375 382 386 392 392 3952
Ditch cleansing 5T 13 1 17 170 17 17 n it - 157
Strect sweeping 1w 20 . 020 2 2% .37 38 46 47 - 47 56 378
* Final disposa} | BB N BB M9 91 .91 81 871
© (nbers : : : : : L o ) . 0
Operation and Maintecance 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 : 2005 Sub fotal
Qihers ' 285 298 310 322 337 M3 353 377 38§ U39% 411 337
Colloction 43 55 59 63 67 7 75 79 81 84 89 1
Ditch cleansing 15 i5 16 16 16 16 16 16 16 15 - 15 172
Strosl sweeping 12 12 13 13 13 3 B N 13 1313 141
Final disposal 3 .99 106 13 N9 126 134 .. 152 16] 169 127 1,450
Others A L 1 v N L Y A 1 ¥ 117 17 7 nur a7 17 1,287
Depreciation 1923 2086 - 2,227 2340 2465 261t 2,777 2939 3053 3,135 3310 2834z
Collection 1071 LI5S 1229 1284 1333 1403 T BASE 496 1524 1548 1,642 15,139
Ditch cleansing 1] 28 42 42 2 8 2 2 28 % . 3w
Street sweeping K} ] 49 50 52 73 24 95 M6 HT -9 140 947
Final disposal 796 851 206 952 1047 1,07 139 1300 1370 1440 1510 12364
Others - ) ; . 0
Total - T B L _ 0
Collection 3061 3346 3,541 3,702 3850 4050 4210 4356 4458 4563 4773 43910
Ditch cleansing 183 . 207 230 230 230 230 - 230 230 230 207 207 - 2415
Strcet swocping 302 322 0 33 347 367 T 401 - 394 430 432 431 456 4219
Final disposal 1065 1,126 1,188 1250 131277137 1449 1,671 1750 1828 1907 15922
Gthers 506 306 506 . 506 506 506 506 506 306 S06 406 5,366
Total . L 348 5,507 5799 6035 6265 6361 6,789 7,193 7,376 1,538 7843 - 73.033
AExclude depeociation) 3198 3422 3377 3,696 3,860 3950 4,060 4339 4333 3403 4518 43,190
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‘“Table 64  Cost of Solid YWaste Managenment )

: Spes, . 2006 2007 2008 2009 2010 2011 " 2012 2013 2014 2015 Subtota Total
Investment cost I
a. Collection 2,757 2068 2330 3392 3,734 2418 1,963 2578 3408 3317 - 27,965 43584
b. Strect swetping 85 136 214 85 137 91 215 ya! 12 210 1,708 2,962
¢. Ditch cleansing 114 114 456
¢. Disposal
Tamangapa 0 7,219
Gaiva ‘ 12,100 12,100 _ 24200 40,122
-~ * Equipment 360 140 0 80 720 ¢ 1450 0 300 140 3390 6650
% Sub total 360 140 0 50 12822 12,100 1450 0 500 140 27,590 53991
f. Office :
Kampong Beroag 0 1,000
Billing Kanaya _ 0 380
Total _ B 3202 2449 2544 3,557 16791 14,603 3628 2515 4,020 3667 57,377 102,373
-g Land aquistion ' B
Disposal site 2,860 2,800 9300
Branch office 0 161
k Administration 64 49 51 " 336 292 73 58 20 73 1,148 2,051
i, Enginecring service 384 293 305. 427 2015 1753 435 350 482 440 6885 12309
j. Physical contingency 320 244 284 356 1,670 1,461 363 292 402 367 5738 10257
Giaad total 3970 3031 3,155 7211 20821 18115 4,499 3615 4985 4,547 73T 136632
Operation and Maintenaoce 2006° 2007 2008 2809 2010 2011 2012 2013 2014 " 2015 Subtotal Total
Persoencl 1865 1,921 1950 2001 2035 2062 2086 2115 2130 2,170 20335 39,19
Collection . 1010 1,063 1091 1,138 K169 1,088 1206 1,234 L246 - 1,293 11638 21,770
Ditch cleansing 139139 139 - 139 139 139 139 139 . 139 139 1290 2919
Stréct sweeping 201 203 204 206 206 2H4 20 21 23 216 2,il4 4648
Fina! disposal d0 41 41 43 46 46 46 46 47 47 443 © 833
Orhers. 475 475 473 475 - 475 475 475 415 - 475 475 4750 9029
Fuel 1,875 2,020 2079 2206 2302 2371 2436 2510 2576 2,705 23,080 38210
Collection 1,698 1839 1898 2013 2087 2136 2221 . 2395 2356 2467 21,030 34946
Ditch cleansing 14 14 i4 14 4 M4 14 14 14 140 305
Strest sweeping 49 49 49 49 49 49 49 49 49 67 508 730
Final disposal R T 1Hs 118 130 152 152 152 152 157 157 1402 2,249
Gihers _ - ‘ . . 0 )
Maintenance 658 760 810 893 960 986 1010 1,050 1,663 LI585 9342 14,000
Collectioa 482 876 66 691 M¢ 768 788 827 833 917 - 7243 11,195
Ditch cleansing 11 -1t 1 i 1 11 1! it 1 1100 - 267
Street swieping 56 87 51 . 51 57 58 - 58 59 59 67 . . 585 953
Final disposal 109 116 16 135 153 153 153 153 160 160 1404 2275
Others . . -0 1]

Operation and Maintenaoce 2006 2607 2008 2065 2010 2011 2012 2013 ~ 2014 2013 Sub toral_Total
' 136 AT 82 515 533 551 367 384 &1 619 3397 9217

Colloction 9] 90 102 169 113 116 120 124 127 133 1,134 1,908
Bitch eleansing 15 15 . 13 15 15 15 13 15 15 3 150 32
Street swocping 3 13 13 13 13 13 13 14 14 14 133 ryl
Final disposal 194 ° 207 0 219 235 251 264 276 288 302 D314 2,350 - 3,999
QOthers - - 143 . 143 143 143 43 143 143 143 143 143 1,430 2,717
Depreciation : 3,667 3599 404 4,527 4781 4564 6616 6919 M1 73524 54378 83219
Collection 1,845 2058 -2,170 2333 2451 2,528 2,635 2,730 2758 2,942 23,450 39,589
§§  Dichcleansing 13 8 % 2 2 28 28 .28 2% 28 - 280 672
Street sweeping MU 1420 1430 M3 1148 146 147 148 169 1468 2415
Final disposal 1653 1,770 1873 2018 2160 2263 3837 4014 4207 4385 28,180 40543
Orhers 1] 0
Total . T 0
Collection 5,126 5635 5387 628% 6559 6752 6970 7200 731 7752 65495 109,405
. Ditchcleansing 207 . 207 207 207 207 207 207 - 207 207 207 2070 4485
" Street swecping 460 464 466 468 469 479 486 490 493 533 4308 9,027
Final disposal 2008 27252 2367 2,561 2762 2877 4463 4653 4372 5060 33978 49899
Cthers 618 618 618 618 . 618 618 618 618 618 618 . 6,180 11,746
Toial ) 3 8,519 79176 9,345 10,138 10615 10933 12,744 13,178 13510 14,172 112,531 184,362
(Exclods depieiation) . 4833 3,178 3351 3816 3832 3969 609 6359 6369 6618 33,153 101343
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, lﬁ year 1954
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. 7 TAMAISADA aRposar
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)
[Inclustry 58 t —— : {KIMA & self disposal |
In year 2000
Lomestic & ) o ]
commercial : T Self disposal 96
637 Collection _ _ .
: AMAngapa disposal
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[Street & ditch 27} ] _
[rdusicy 101 ] —[RTMR & eIt disposal ]
. In year 2005
Lomestic &
commercial _ Self disposal 83
827 Collection _
- _ [DEsESamata aisposal
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[Street & ditch 30} —
[industry 131} [RIMA & self disposal |
' _ In year 2010
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N

' I.CityCoreZone _ lSen'li-SuﬁurbadZone _
Year e 19951 2005] 2015 o e 1995] 2005 2015

M/ |Waste amount collected (Ve 36%| 25% [ 17%| Waste amount collected (Ve] 8%| 9%| 7%
_Domeshicisheet 91| 124|140 Domestclsteel 26| 58] @0
Commercialinstitubional | 451 60| 90 Commercialdnsttutionat N BRE
Total | 136] 185|730 Toial 28] 66| 98]~
|Equipment. Compactor o o . ¢ Equipment Compatior 0] _0 ¢ : }

Aol 1] 18] 15 Armrolt | 364
Tipper 16] 15| 13 Tipper 2 K O
Conlainer 66| 109] 107 Container 201 441 28 l\
-'0 i
11 ‘\.
7
RN y
........ //
.v/
7
!
/

4, Svburban Zone

Year _ 1985] 2005] 2015
Waste amount collected (Ud)] 37%| 51%]| 65%
| Domestic/sireet | 118] 282 626
Comrcna.ﬂnsbﬁrﬁonal 23| 98] 254
Toldl 140] 380{ 877
[Equipmient Compackor -~ | 0F 0] 18
Amyoll 13] 33| %6
Tipper I R
i Container 96! 271] 462
J . p |
{ ?angeCemerZone . N s ~
. {lear 1995
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7.1.1

7.1.2

Evaluatien of Master Plan
" CHAPTER 7 EVALUATION OF MASTER PLAN
Tochnicé!,’ Environméntal and Soéial Evaluation

Technicat aspects

~ The technologies applied to this Study was selected based on the view point of
_ "appropnate technotogy for the Study Area, as already mentioned in sections 5.2
- and 6.2. Accordingly, all the systems recommended in the Master Plan, except
- for pilot project which aims to prove the praciicability and applicability of new
‘systems, could satisfy the rcquiréd. features like economics, siniplicity
“acceptability and adaptability for residents. - Practicability of these systems has

bcen demonstrated through 1hé full scale oper‘atidnal systems in Indonesia.

In conclusion, the proposed Master Plan is justified from the view point of

- technical aspects.

Bavironmental and social aspects

() Miiigalioh of water poltution

Present total pollution load generation of the whole Study Area is
23,800 kgBOD/day. The share of pollution load from blackwater is
10,500 kgBOD/day (44%) and the remammg wastewater s
13, 100 kgBOD/day (56%). Average specific pollution load generation is

1.4 kgBOD/day/ha At present blackwater from the people who lack any
loxlet facility or adequate treatment facilities and the rcmammg wastewater is
discharged to environment. It causes severe water pollullon espccnaliy in
the Old City where the water quality of ditches and canals as BOD has
exceeded 100 mg/e,

I“uturu lotal polluuon load generation of the whole Study Area in 2015 is
estimated at 83,200 kgBOD/day, which is 3.5 times hlgher than the present
one. The share of pollution load from blackwater is 23,100 kgBOD/day
(28%) and the remaining wastewater is 60,100 kgBOD/day (72%). Average
- specific pollunon load generation is 4.7 kgBOD/day/ha. This indicates that
- without strenuous efforts to reduce the pollution load discharge to
environment water quality of surhcc waters will aggravate to unbcarable

' level



Evaluation of Master Plan

The pollution load d.ischarge‘ under the conditions of both "with" and
"without" the proposed Master Plan, in the year 201_5, is compared as
shown below. ' ’

Pollution Load Discharge (kgBOD/day)
Arca - WITH Master Plan | WITHOUT Master Plan
On:site System Arca 18,500 18,500
Offsile System Arca| 3,700 37,400
Towl 22,200 | 55,900

The poltution load reduction by the proposed Master Plan for wastewater
management in the year 2015 is estiniated at 33,700 kgBOD/day, from
55,900 kgBOD/day under the without Master Plan condition to
22,200 kgBOD/day under the with Master Plan condition. The specific
pollulion load discharge will remain less than 1.8 kgBOD/day/ha based on
thé Kelurahan-wide data.’

As a result, the proposed Master Plan for wastewater management up to
2015 will ensure the water quality of surface water bodies in the whole
Study Area to be less than 30 mgBOD/£ (refer to Fig. 5.5).

Even though the pollution toad reduction in on-site area, under both the
condition of with and without the proposed Master Plan, is insignificant, as
“only pbllulion load duc to blackwater is assumed t() be removed, the
“elimination of potential bacterial pellution and the resultant public health
“improvement with the pro#isio‘n of proper on-site sanitation system is very
significant. ' -

Besides, the proposed Master Plan is expected to contribute to the mitigalion'

of groundwater pollution presently caused by inadequate treatment of
blackwater, not only in the off-site arca but also in the on-site area.

- At present, the number of cases suffered from diarrhea is about 40,000 to
50,000, as mentioned in section 2.3. The mitigation of surface water and
groundwater pollution achicved with the proposed Master Plan will
~ contribute to decrease in the number of patients suffered from water-borne
diseases including diarrhea, thercby conlribu'ling to the enhancement of
public health of inhabitants.



®

(2)

Eyaluation of Master Plan

Improvement of living environment

' Prcsént_ total gencration of solid waste in KMUP is 471 ton/day except

industry waste, and the amount of uncollecied waste by Dinas Kebersihan
reaches 200 ton/day except industry waste, resulting in a collection ratio of
about 57%. This has resulted in the proliferation of illegal solid waste dump
sites, which causes severe deterioration of living environment.

Future total generation of solid waste of the whole Study Area in 2015 is
estimated at 1,438 ton/day except industry waste, which is more than 3.1
times the present one. It is obvious that existing capacily of solid waste
collection service would bé extremely inadequate 1o déal with this situation
and consequently 'illeg'al' dump sites would proliferate further resulting in
severe deteridraiion of living environment, if no countermeasure will be
taken.

With the completion of the proposed Master Plan for solid waste

 management, the whole Study Area except for those area with low

population density less than 50 persons/ha witl be provided with regular
solid waste collection service, and collection service ratio will increase to
95%. Consequently illegal dump sites will disappear in'the whole Study
Area. '

Moreovér, at present the combination of unpacked waste and irregular -
collection scrvice leads to the places of solid waste disposal by residents
(TPS) becoming sources of insects and rodents. This problem will be
solved with the implememati_oni of this Master Plan for solid waste
management in which packed disposal of wastes and regular collection
service is proposed.

In conclusion, the proposed Master Plan for solid waste management will
contribute to improvement of living environmnent of the Study Area to a great
extent,
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. Evaluation of Master Plan

7.2 . Institutional Evaluation

7.2.1 Waslewater management

(1) Type of institution

The institution in the organizational structure of PDAM (Alteraative 17) is ‘
introduce to the M/P, g
Alernative ] 11
Type of institution _ PDAL - PDAM
{Independent) .(Ama]gamaﬁon)
Nation-wide trend —— ae O
Easiness of fee collection e O
Prumpt function with existing — : O
institution ' : .
| In light of the present debt of O .
PDAM I '
Convenience of breeding up — O &
| engineers ' _
Intent of KMUP . @)

(2) Comparison with the other citics

Bandung PDAM can be compared to PDAM of KMUP in 2015 because the
present population of Bandung and the forecast population of KMUP in
2015 are similar and both the institutions are PD.

Nameof | Year | Population | Staff | Staffin | Service
City - (Unit:thousand) | numberof |  charge ratio (%)
PDAM | wastewater n a4
KMUP {2015  |2,200 1,910 250 100%
Bandung 1994 [2,058 945 153 unknown
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Evaluation of Master Plan

In light of the difusion ratio (63%) of water supply by Bandung PDAM, the
wastewater collection ratio is far less than that, which was said to be
something about 20% in Bandung though the exact ratio is still unknown.

Comparison is made as follows on the relation between the staff number in
charge of watewater and the service ratios.

(153 x 100)/250 = 61% Should the ratio of Bandung PDAM be 61% for
wastewater, Bandung PDAM is on the same level as that of PDAM, KMUP
in 2015.

(3) Organizational struclure
1) The present PDAM

Asthe pIéSeht PDAM is the institution taking over the transitional unit
(BPAL), it is used for the PDAM with a wastewater management
institution in 2015, though its structure has been changed twice for
about 10 years as above mentioned.

2) Bandung PDAM and other others

Bandung PDAM is broadly utilized for reference. PT PAL JAYA,

Jakarta is referred, particulary in the process of establishment andon

the point of fee collection. The wastewater public enterprise of

Yokohdma is also checked but not always referential because of
- difference in socio-economic conditires.

(4) Conclusion
. Alternative 1l is more appropriate of the M/P than Alternative I.

+  The M/P can be evaluated well even though the proposed number of
personnel is maximal in water supply and minimal in wastewater 10
achieve 100% of wastéwater collection service ratio in 2015,
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Evaluation of Master Plan

7.2.2  Sofid waste managemen't

In this Study, there aré three alternatives that is:

Altemative I: Modified and lmprovcd Dinas Kebersihan as explained in the Asticle
6.7.2

Alternative ¥I: Establishment of PD Kebersihan without contracting-out as
mentioned in the Adticle 6.7.2

Alternative 11I: Establishment of PD Kebersihan with contracting-out as elucidated
inn the Anicle 6.7.2.

Evaluation shall be made on the two stages, that is:
First stage:  Coniparison between the alternative I and 11/i11

Second stage: Comparison between the alternative T (self management) and
1T (partial contracting out).

Since the criteria are different between the case of comparison for the legal
forms/status (Dinas and PD) of the institution and that of comparison for the
management types (without contracting out and with contracting out) of the
institution,

(1) Legal form of the institution (Co'mparison on the st stage)

[ Allemative 1 o
Type of Institution Modified 'PD Kebersihan
| fimproved Dainas |

Nation-wide trend — O

Self-sustainabitity — . o

| Subsidy . O -

Broadness of hutonomy 7 — 0

Entity fro loan ' — o}

Intent of KMUP - e O
Remarks; "O" means appropriate while "—" does not

Thus, PD (local public enterprise) shall bc selected as an appropnatc type of
the institution and introduced to the MJP



Evaluation of Master Plan

(2) - Type of the institition (Comparison on the 2nd stage)

Forn of the institition is fixed as a PD (Local public enterprise) in the
evaluation of alternative I{Modified /improved Dinas) and the Alternative
H/II (PD). Based on the national policy concerning privatization in the

- public sector, Alternative Il is designed pursuant to Alternative I

- considering the introduction of Contracting-Out with the private sector which
has been agreed on as one of fonns/types of privatization.

n Comparison between Alternatives H and TiI

Allemalive 1 1
‘Number of persons 2,099 975
National policy — 0
efficiency in management -— 9]

| Consolidation in management O -
Financial burden ' — O
Profitability Not clear Not clear
Intent of KMUP s 0 |

Remarks; "O" means appropriate while "—" does not

2) - Comparison with other cities

The comparison shall be made among KMUP, Bandung and Medan
~ based on the explanaiion of PD. Kebersihan (Direcior), Medan {on

November 20, 1995) and on the premise that PD, Kebersihan will be

able 1o introduce the Conlracting‘-Out to the private sector in the sphere

- of primary, and secondary waste collection, and hauiagc'lo the TPA as

planned for the year 2015.
- Name of “Year | Population| Name | Start/Number | Contracting | Service
- Cily (unit: 1,000) | of, |
KMUP ~ |201s| 2,200 | PD | 975 persons 51.8% 95%
- in population
Bandung | 1995| 2,100 | PD | 1,930persons| — 88%
Medan 1995 2,000 PD | 2,469 persons O 75%

Remarks; "0" mean not contorting out while ™" shows implementation of

coniracling out
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Evaluation of Master Plan

The population is similar in the three citles, though attention shall be _
paid to the year 2015 for KMUP. PD is common to the 3 citics.
KMUP ranks first for seivice ratio reaching 95%.

Reference is made (o the Organization Chart of PD Kebershihan,
-~ KMUP in 2015 (Alternative 111) as ittustrated in the Article 6.7.2.

(3) ' Conclusion
(@) The Alternative Il is the most appropriate for the M/P.

() The M/P can be evaluated well even though future Coritracting-Out is
still uncertain.

7.8
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732

Evaluation of Ma.ster Plan

' Financial and Economic Evaluation

General

With the prospective project bencficiaries pertaining to the present and future

" industrial, commercial and residential consumers in sight, the project comprising

the two components of sewerage and solid waste is in line with the steategy
adopted by the government to achieve important social and economi¢ policy goals

in the eastern region of the country. The project will help augment both the

avaitability and reliability of urban sanitation services in the city, thus providing

one of the basic prerequisites for further welfare growth and potential industrial

and tourism investments there.

Project affordability

In ling with the model configuration and indicative parameters as articulated in
section 3.3.2, affordable fund or estimate of maximum borrowing capacity of the
city has been prepared by making available fund projcction for the project period.
‘The total funds available for the sanitation subsectors (sewerage and solid waste)
in KMUP, within the time-slice of 20 years, will be Rp.237.6 billion ($105.6 .
million) as per 1995 price up to the year 2005 of which about 65 percent of funds
(62.8%) emanates from the public sector. ln addition, Rp. 490.9 billion ($218.2

- million) from the year 2006 up to the year 2015 would arise from both of the

public and the private sectors, combining to a total of Rp.728.5 billion ($323.8

~ million) at maximum. With this and an estimated annuity of Rp.13.5 billion to

Rp.15.8 billion ($6 to 7 million, the city could get borrowings on “pi-lateral
funding scheme” where the borrower pays back interest charge without debt carry-
overs during the disbursement period around Rp.101.3 billion (US$45 million),
thus making it possible for the project to be formulated, on SLA re-lending terms

' and conditions, at maximusn Rp.180.0 billion ($80 miltion) in association with

grant from the ceatral government and fiscal transfer from the provincial

 govenmment and/or equity participation staading at Rp 67 5 billion ($30 million)

and Rp.11.3 billion ($5 million), respcctnvely

It will be noted that in the year 2002 the city may face the highest financial burden

in debt payment once the proposed project be initiated in 1996 on external funds,
Finaricial healthiness of the ¢ity as borne out by debt service ratio (DSR) will be

B angmg at 17 percent (multi- laterat scheme) to 12 percent (bi-lateral) over the
.period up to 2005. In keeping with gencrally acceptable cri terion of 20-25 percent
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Evaluation of Master Plan

of DSR as a benchmark cut-off pomt of financial soundncss for publ:c
administrative bodies, external fund borrowmg with thcse relatively low-end
figures of DSR will not undermine the credibility of the city. Given that the city's
current financial obligation to cover debt services incurced to the preceding
external borrowings be kept at Rp.3.4 billion ($5 million) annually, DSR will
grow incfemcmal one (1) 10 four {4) percent over the same period, which is stilt
Qithin the safety rémge. |

'Economic and social justification

With due recognition of an importance of houscholds demand for the provision of
gove’rnmeht subsidized health services where available public funds are so scarce,
credible estimates of the private value of medical tréatment are in need to prioritize
public budgeting. Knowledge of houscholds demand for service is also important
to set prices for public medi-cares to balance out, or at least recognize, the policy
objectives of cost recovery and those of broad avaitability.

- Viewed in this light, the World Bank undertook a study on willingness to pay for
~ medical care,, thereby made it possible to empirically estimate the value of

healthiness, or life of people in Indonesia. Taking advantage of their findings, the
economi¢ analysis took part in the Report in search of another possnble insight to
quamuatwcly evaluate the economic feasibility and ex(cmahty accruable to the
project proposed in KMUP as follows

The sewerage and solid waste diSposal services will reduce morbidity or medical

cxpcndilurc's by creating and expanding the coverage and technically more efficient:

ways for treatment and disposal.  kn particular, the introduction of on- and off-site
facilities mix and public education campaigns would by and large contribute to
raise public awareness and peoples” welfare in a sound urban environment.

th the new and incremental supply of the sewerage and solid wastc management
services, the associated benefits of the project will be the positive health,
institutional and social impact and an improved poh_cy and financial environment
for the urban ‘sanitation subsectors co'nécr_ncd. In _thc field of environmental
beautification, the project will reduce health hazards to the public by eventually
creating well designed and appropriately located of €-site sewerage system, in lieu

- of the existing unsanitary and costly on-site system, for the sewerage subsector,

and by reducing unauvthorized dumps and unsanitary opeén landfitls associated with
better operation systems of waste coliection and landfills for the solid waste
subsector, thereby making it possible for the peaple in the city to be better-off,



Evaluation bf Master Plan

Provided that the full economic value of the health effeci is reflected by an
individual's “willingness to pay” to avoid a mortalily risk with a very small
probability, say, an increment of 0.0001, it is hypothetically estimated that

[

“willingness to pay” in Indonesia would be clustered in the range of Rp.16,875
($7.5) to Rp.39,375 ($17.5) per person per year. This “willingness to pay”
across all people would be further summed up leading up to an estimated value of
a statistical life. Given the foregoing postulate is to be held, the implied économic
value of an avoided statistical death would range from Rp.168.8 million ($75,000)
1o Rp.393.8 million (3175,000). Let the economic value of an avoided death be
equivalent to the discounted present value of lifetime income, inter alia, Rp.22.5
million ($10,000) in Jakarta and Rp.t1.3 million ($5,000} (note that the aVeragc
houschold income per annum has been estimated at Rp.3 mitlion) in KMUP,
168.8 million ($75,000) falls ahout in the middle of Rp.11.3 miltion ($5,000) and
Rp.393.8 million ($175,(}OO), thereby making it possible to approximate the
economic value of the health effect.

In view of the foregoing, it could be acoeptable to consider that the economic value
attributable to the project would be about Rp.84.4 billion ($37.5 million) per
annum, with the range of Rp.11.3 billion ($5 million) to Rp.393.8 billion$ ($175
million), if and only if about 500 deaths annually be attributed to the sanitation
causality in KMUP".

'In respect of the hypothetica! ﬁgures .shown'hcre. see the World Bank Indonesia Environment and
© Development: Challenges for the Futnre, 1994, P, 253, also see V. Lavy and J, Aquigley Willingness to -
Pay for the Quality and Intensity of Medical Care, Low-Income Households in Ghana, W8, 1993
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Recammendalidns

" CHAPTER 8 RECOMMENDATION -

Imimediate Implementation of Master Plan

The existing environmental condition of the Study Area is far from satisfactory.
Especially main canals and the coastal sea watcrs of Losari bay arec heavily
polluted due to discharge of untreated wastewater from human activities and illegal
dumping of solid waste. Goundwater of the Study Area is also heavnly pollulcd
due to inadequate treatment of blackwatcr ' -

The result of the Study indicates that without effective measures (o restore
cnvironmental sanitation it would be impossible to avoid further aggravation of the

- environmental condition, and this aggravation will cause severe damages (o the

sanitation and living environmental condition of the Study Area.

In ocder to mitigate the progressing deterioration of environmental sanitation in the
Study Arca, an imniediate implcmenlation of the proposcd Master Plan is rcquircd.

Accordingly, it is recommended tn commence adéquale financial procuremenit to
initiate the master plan as soon as possible. :

_ Prom‘oiidn of Pri*ifatcr Sector l’articipation :

In lhc long run, contract out to private compames for parts of solid waste
managcmcnt aclwmcs will help to avond unnecessary expansion of lhc public
service, mcfﬁcrcnl opcratlon and cost-up. It is lhereforc recommcndcd to cstabllsh :
the neccssary regulations or gutdelmcs o promolc pnvatc compamcs parucupatlon ‘
nation wide. o

Enhancement of Environmental Awareness

The result of thc:Sludy shows that pcoﬁle's awarcness on deterioration of '
environmental sanitation is still quite low. This Jack of envnronmcmal awareness |

is an important factor attributed to deterioration of cavironrmental condmon of the - |

Study Area.” A very significant attribution of this Jack of envnronmenlal AWArcnCss
is the illegal dumping of solid waste in ditches and drams and discharge of toilet
waste to public water bodies. ' '

Hence, enhancement of cnvironmental awarcness including public health
cducation is strongly recommended as the key of environmental sanitation
improvement.



Recommendations

Immediate Land Acilnisitlon

Shoutd KMUP have cnough fand for final disposal of solid waste for more than
20 ycars, a key issuc on solid wasle management would be solved. This is
because !and acquisition' for disposal sit¢ for the long term is very difficult in any
melropohs This study may be the lime to secure the tand for final disposal site for

KMUPi in the long term. It seems that all authorities arc in agreement to use Desa

Santata disposal sitc that is proposed by this study. Alth_ough many arguments will
be raised at the time of implementation, one target shall be io secure a finat
disposal site that can be used for more than 20 years.

Development of Surface Water Quality Monitoring System

At present there are no monitoring stations of surface water quality in KMUP.,
For understanding the ‘trend in time series and to expedite the necessary
environmental improvement measures, establishment of permanent monitoring
stations and measurement of water quality ‘at regular time interval is very
neeessary. Hence, il is recommended 10 develop monitoring system of surface
water quality, This program shall include the teaining of monitoring slaff.

The water qual“ily parameters nionitored shall cover, among others, pH, BOD,
COD, BO and FC (fecal cohform) For water quality analysis, a laboratory with
sufficient analyucal equipment is necessary. Laboratory of Hasanuddin
University have the potential to be such a laboratory. Accordingly, it is

recommended that pl‘OVlS!On of accessary equipment and training of laboratory

staff be advanccd further at the cafllcsL

lmprov‘ement of Grovndwater Quality ‘Monitoring Acﬁvity-_ of Dinas
Kesehatan

Monitoring of groundwater quality is not less important than that of susface water -
quallly Groundwater quality monitoring activity is conducted by Dinas

Keschatan that includes mainly the determination of total coliform (TC) level.

Asthei 1mpro_vc_mem of this momt'ormg activity. it is rc’commendcd that not oniy
total coliform but also BOD, COD and NO3N shali be measured regularly. It is
also recommended that all the data shall be rocorded in'a database.
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10.

Recommendations

llliprovenle_llt of Industrial Wastewater Management

The characteristics of industriat wasleivater vary widely and are recognized as one
of the major source of pollution associated with rapid industeial development.
From this view point, industrial wastewater especially hazardous wastewater shall
be treated adequately. Henee it is recommended that regulations to enforce
installation of adeguate treatment facilities by industries be implemented by the
concemcd go‘vcmm_chlai insiit{ltion.

Presently all large scale industries in the Study Area are plarined to be confined to
the KIMA industrial estate which has its own wastewater tecatment facility.

Accordingly, in addition to the enforcement to confine large scale industrics to
KIMA, improvément of the operation and maintenance of the existing wastewater
treatment system of KIMA is recommended. '

Appropriate Management of Industrial Waste

Present operation to the industrial waste disposal site at KIMA industrial estate
should be immediately improved and sanitary Jand(ill operation introduced there.
A study of the composition of indusirial waste is necessary to determine any
treatment that may be required prior to disposal.

Control of Illegal Dumping Site

‘Tilegal dumping sites located in many parts of KMUP should be identificd. Where

economically feasible such sites should be acquired, fenced in and control landfill
opcration be introduced there. Otheswise the illegal dumping shall be stopped and
the land be restored. :

Recycling and Volume Reduction

Recycling is presenily carried out by the initiative of the private sector mainly in
the form of 'scavcnging. While scavengers operating at the disposal site are
regiélercd at the municipal authority, those operating in the city or the buyers and
sellers of the reusable materials from the scavengers are not eegistered.

It is recommended that authorities take more interest in this activity, assisting those
involved while encouraging the aclive participation of the citizens in separating the

- waste at the gcner'ation points or developing industrics that rely on separated

materials as raw materials.
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11,

Recommendations

Computerization and Data Base

Solid waste characteristics are sensitive to seasonal and source-economic changes.
Fluctuations in amount and composition on daily, morithly and anriual basis are
expected. - It is therefore strongly recommended to periodically execute the
following field surveys and studies.

- Population and land use by collection zoncs

- Waste amount by collection zone and generator

- Recycling amount by waste material

- Environmental monitoring at final disposal silc -
- Cost analysis of solid waste management activity
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