5.11

Master Plan for Wastewater Management

Priorily Projects for Feasibility Study

All schemes of the short term plan up to 2005 including software measures are
determined based on the urgent demand of environmental sanitation improvement
for the Study Arca. This short term plan shall be lmplememed as proposed in the
implementation schedule showit in Fig: 5.19.

Among all schemnes of the short term plan, followmg componems rcqum,s direct
investment by pubhc sector. :

a.
0.
<.

d.

c.

vaision of SMS (B) / public toilet

Procurément of vacuun trucks 7

Rehabilitation of acces.s.road to Antang seplége teatment plant
Construction of sewerage systems . |

Pilot project for SMS (BfG)

- These components of the proposed short term plan are selected as priorily projects

for Feasibility Study, and dealt with in details in the Part I of Main Report on

Feasibility Study.
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- Potential Sites for Wastewater Treatment Plant

Future Canal

No.l
No.2
No.3
No.4
No.5
No.6
No.7

Kel. Buloa

Kel, Maccini Sombala

Kel. Pampang :
Kel. Lakkang/Rappo Kalling
Kel Bangkala

Kel. Panampu

Kel. Lembo

FIG. 54

- Location of Potential-—Sites for Wastewater Treatment Plant

MASTER PLAN AND FEASIBILITY STUDY ON WASTEWATER AND SOLID WASTS
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r. = 0:.9603 based on the logarithmic rclationship. given by ;

Iny=xxln 215 + In 7.52

Source : JICA Study Team

| FIG 55 “Correlation between Water Quélily and'-Spcciﬁc' Poltution Load Discharge
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Result of Dcmarcauon for the Short 'l crm Plan
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On-site Systern Management bmprovement 7 SMS Development Area
ILMS Development Area . '
CSS Development Area
@  SMS Pilof Project Site .
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ﬁjﬁ : Wasle\m;:r Treatment Plant. .

FIG. 5.9 Short Term Wastewater Management Plan in 2005
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Maln/Conveyance Sewer

@  SMS Pilot Project Site (Septic Tank)

‘A - SMS Pilot Project Site (PWTP)

FIG. 5.10 | LMsicss Deveiopraent Plan until 2005 and SMS Pilot Project Sites
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" MASTER PLAN AND FEASIBILITY STUDY ON WASTEWATER AND SOLID WASTE
MANAGEMENT FOR THE CITY OF UJUNG PANDANG IN THE REPUBLIC OF INDONESIA

5-53 | :U|KC[';\ A.D.1995



. ,_E

/ N BIRINGKANAYA
7 N
7 $>
| 7
A
A
?
)
1
3 !
. A | ‘ 0.3 7 % ‘ :
3 24BN I
. pas {
% i
)
UIUNG PAN ‘A‘
s / .
/" // -‘./ -
.../
/
/
L
A e
frr -
/5/ b s
: I. 0 e .. P
s YTt
NG
Z Co AN
/ N : AL
Z ¢ s
— < % \/
‘GEN . A |
- LEGEND & . A\, N
- Maln_Sewér(larger than $350nim) - " SCALE 7 |
Wastewater Treatment Plant . _ Q L0 - 2.0' : 30 km |

3® ©lif Pump Statlon

W Sewerage Developmeht Zone. _ .i l

FIG.5.12 | Facility Plan of Alternative 1

MASTER PLAN'AND FEASIBILITY STUDY ON WASTEWATER AND SOLID WASTE
MANAGEMENT FOR THE CITY OF UJUNG PANDANG IN THE REPUBLIC OR INDONESIA

5-54 JIK [& AD.1995



ST G e S e

AN

- 7AW o ¥
T \J\ - /
LEGEND TN
Maln Sewer{larger than ¢850mm) SCALE
Wastewater Treatment Plant 0 1.0

=

® Lift Pump Station

Q Nerihern and Ceatral Sewerage Developmeﬁl Zone

:/‘////é Southern and Fastern Sewerage Development Zone

FIG. 5.13 Facility Plan of Alternative 2

"MASTER PLAN AND FEASIBILITY STUDY ON WASTEWATER AND SOLID WASTE
MANAGEMENT FOR THE CITY OF UJUNG PANDANG IN THE REPUBLIC OF INDONESIA

5-55 . N _JJ“([% A.?.noos




-
[

e e w

-‘ﬂl-

)t

BEd  Wastewaler Treatment Plant

{ift Pump Station

Norihern and Central Sewerage Development Zone

Southern Sewerage Development Zone

i %// Fastern Sewerage Development Zone
I*I(J 5.14

Facility Plan of Alternative 3

e wen VTR

MASTER PLAN AND FEASIBILITY STUDY ON WASTEWATER AND SOLID WASTE
MANAGEMENT FOR THE CITY OF UJUNG PANDANG IN THE REPUBLIC OF INDONESIA

5-56

JIK P\ AD.1995



Organization of Project Unit in 1996

(Supervising Anthoeities) Cipla Karya, PU
{Central Governmeni) o
Governor ——[
{South Sulawesi, TKE
Head of Dinas PU T
Cipta Karya (1K) |
. Toizl: 8% persons
{implamcating Projoct Unit) Manager cf.Proj«.‘cl
Unit {1}

Treasurer (1) J

1

. Pianning Assisiant
Section {5)

Implementation Assistant Financial & General 'L'dgis!.ic Assistant
Section {68} Assistant Section (10) Section (5)

L 1.

swbsecton 1 | _subsecion Sub Secton sub el
%ff:?jw_j_] Lt_cl‘_:::]—]—}] Ii: | Lt_"—[—___'_—::__________]

A

+ " Source:

JICA Study Team (Hearing from Sub-Director of Eastern Region I,

‘Directorate of Eastern Regionat Development, Cipta Karya, the PU)

Remarks:

o Cominand tinc & Coordiﬁmiidﬁ line

Conccming the size/scale and structure of the projeét unit, itis nécded to
cons.ull with lhf: authorities concerned on account of the case that the PT
PAL JAY A Jakarta started merely with the head, the administration &

financial section, maintenance section aitd control section.

FIG..S.I_SV

Organization Chart of Project Unit in 1996
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Organization Charl of BPAL by - in 2005

Total: 259 persons

Héad of
BPAL
{1 person)
|
General and Financinl ] Technical Division
Division {1 person) 47 persons 211 persons (1 person)
o {18%) (82%) . }
Financial Section Opcration & Transpost Section
- (10 persons) | o {75 persons)
- - Destudging/MCK/SMS
General Affairs Section _ .
o {10 persons) Water Trealment Section
- o ' (80 persons)
| " Peesonal Section -Antang Sub-S. (8
(6 persons) "7 -Pampang Sub-S. (25) @
- -Maceini Sombota (25)
| Customer Retation Section . . Lemba Sub-S. (22)
{20 persons) ' ' T —

. Pump Swuation Section
=1 {14 persons)
Karuwisi Utara

Technical Equipment Scction
(15 persons)

Planning and Construction Section
{26 peisons)
-Technical Planning Sub. 8. (5)
- -Constiuclion sub. S. (21)

FIG. 5.16 Organization Chart of BPAL by /in 2005
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{million Rp)

F/S Public Project

T506-2000 ] 2001-2005 |~ 2006-2015
1 .. o 360360
Public toilct / SMS (B)
:  1.540 41540
Procurement of vacuum trucks
' 5407540
Improvement of Antang STP 2
2,26812,268
Pilot Project of SMS (B/G)
' 71,638 771,638
Sewcrage System
value: term cost/accumulation cost
M/P Public Project . {(million Rp)
- 1996-2000 2001-2005 2006-2015
_ . ' 360 1
Public toilet f SMS (B) AL
L ' 1,540} 1540 471416314
Procurement of vacuons trucks
54017540
Improvement of Antang STP
. 2,268 72,268
Pilot Project of SMS (B/G)
_ 71,6387 71,638 470,166/ 541,804
Sewerage System

value: term cost/accuninlation cost

FIG. 5.19

| Implementation Schedule of Wastewater Management
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Master Plan for Solid Waste Management

CHAPTER 6 MASTER PL.AN FOR SOLID.WASTE MANAGEMENT
6.1 Solid Waste Amount and Composition
6.1.1 Prediction of solid waste amount

(1) Waste amount in KMUP ..

Since all the waste generated in KMUP is not collected and transported at
present, the generated solid waste amount is estimated using the unit
generation rate obtained through the field survey conducted in this JICA
study. The future solid waste amount is estimated in the same way based on
the future framework of socioeconomic conditions including future

population and future land-use and considering the general tendency in many .

countrics that an |mprovcd standard of living will be accompanied by an
increase in unit generation rate especially for commercial waste.

- The totat waste amount will be as follows.

Future Solid Waste Amount ' .. ton/day average

. 1993 11995 | 20000 | 2005 | 2010 1 2015
Doniestic wastc . :367 TA0O| 490 617 797 9851 -
Comimercial waste 661 ' 84| 128 187} .266] 370}
Institution .15 16| ¢ 19 23 28 - 35
Street sweeping Co13) 14 17 200 23 - 28
Ditcchcleansing |+ 10(. 10| - 10| 10 10 - 10
otal | 47iplosas| e66| - 861 (1,132| 1,438
Industry B - -7 R 3 I (11§ O 3 163 201
Grand total 529 598 767 992 1,296| 1,640

(2) Waste amount by ch'amélan. _'

Waste amount genc;atcd in cach chamatan is estimated as foliows based on
the populalton dastnbuuon and Jand use characteristics of each.



Master Plan for Solid W_asré Management

Waste Amount Genecated Daily by Kecamatan ___ton/day

No. [Kecamatan 1995 | 2005 2015 -
1 [MARISO 28 38 43
2 IMAMAJANG 33 1 . 48
3 |MAKASSAR 46 62 74
4 JUPANDANG 25 29 . 38
5  |WAJO 43 52 : 63
6 |BONTOALA 35 46 - 54
7 |TALLO 49 79 1 99
8 |U.TANAH 20| 3| 64
9 JPANAKKUKANG 82 146 | 287
10 |TAMALATE - : 105 2069 - 301
11 (BIRINGKANAYA _ 48 122 362

Total KMUP 525 862 1,439

(3) Waste anount in MINASAMAUPA

As it is difficult 1o secure a site for final diéposa! in. KMUP in the future,
future disposal sites will be'lo_catcd outside KMUP. In this case, the final
disposal site will be operated as an inter-municipal disposal site based on the
MINASAMAUPA (KMUP & Maros and Gowa) concept,

“To develop a final disposal plan in MINASAMAUPA area, the future solid
waste amount in the area has been estimated based on' MINASAMAUPA
concept seport. Service population in Maros and Gowa in year 1993 were
provided as 17,000 and 40,000, and service ratio of total population were 8%
and 18% respectively (service ratio of mfban population were 34% and 68%).
As the priority will be to provide solid waste collection service in the urban
area and the predicied population 'denéity is less than 50 persons/ha, the
population to be served shall be set based on the following principals.

a. Until the year 2005, collection service is provfdcd to all the urban
population. '

b. By the year 2015, coMection service will be provided to all the vrban
population and surrounding villages. Service ratio is set at 40% of total
population (almost 1.5 times the urban population).

‘The future solid waste amount is predicted using a unit gencration rate that is
assumed 10 be 1.2 times, the vnit gcheralion rate of dorieéstic waste used in
KMUP. The solid waste amount in Maros and Gowa is shown in the
following table. '

6-2
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Solid Waste Amount in Maros ahd Gowa , _
o | 1993 | 1995 | 2000 | 2005 { 2010 [ 2015
Init generation rate 043 | 044 | 0.46 | 049 } 0.51 | 0.54
Maros & Batang Ase | 7.3 | 113 | 217 | 33.4 | 565 | 82.3
Sungguminasa___ 17.2. 1205 | 29.2 | 389 | 60.8 | 85.5 |

6.1.2  Solid waste composition

The future prediction of solid waste composition was prepared based on the field
survey results. Characteristics of solid waste in KMUP are summarized as

follows.

a. - High contént of putrescible matter

b. - Low non-combustible content such as metat and glass
¢ High moisture content specially in the wet scason
" d.  Low lower calorific value specially in the wet season

Solid waste characteristics are sensitive to changes in life style. Experience in
many countries shows the following tendeicies:

Paper, plastic and metal will increase

Putrescible content, cinder, stone will decrease

Moisture content will decrease and organic content increase
Lower calorific value will increase

o oo o

Bulk density will decrease

In line with the above mentioned assumpﬁons, the future composition of KMUP
domestic waste is estimated as shown in the following table based on solid waste
characleristics in the dry season, The result shows that lower calorific value will
exceed 1,200 keal/kg after the year 2005.° As mentioned above, also in the future,
nioisture content will be high and lower calorific value witl be low during the wet
season.
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* Future Solid Waste Composition of Doniestic Waiste

Wel base composition{%) 1994 | 1995 | 2000 | 2005 { 2010 | 2015
Combuslible S '
Paper 1031 | 1078 | 1271 | 1470 | 1671 | 1871
Texlite 08t { o8t | 081 | 081 | 081 | o081
Plastic 7.94 824 | 974 | 1124 | 1274 | 1424
Rubber & Leather 007 | 007 | 007°) 007 | 007 | 007
Wood 096 | 096 | 096 | 096 | 096 | 096
Putrescible matier 66.76 | 6596 | 61.96 | 57.95 | 53.96 | 49.96
Other {over Smim) 4.74 474 | 474 | 474 | a4 | 474
Other (under Smm) 1 324 | 324 | 324 | 324 | -324 | 3.4
~ Sub-total 9483 | 9473 | 9423 | 93.73 | 9323 | 92.73
Non combustible - '
Metal 1.39 149 | 199 | 249 | 299 | 349
Glass 2.14 214 | 214 | 214 | 2.4 | 214
Ceramic 084 | 084 | 084 ] 084 | 084 | 084
Stone 080 | 080 | 080 | 080 | 080 | 080
Sub-total 47 | 527 ) st | 627 | 677 | 127
Tolal 10000 | 100.00 | 100.00 | 100.00 | 100.0 | 100.00
Moisture content (%) TYTSeA3 [ 5807 [ 75652 | 55.02 | 5342 | s202
Ash content (%) 1352 | 1342 | 1292 | 1242 | 1192 11.42
Osganic (%) . 282 | 2856 | 30.56 | 3256 | 34.56 | 36.56
Lower calotific value (Kcallkg) 917 937 | 1,036 | 1,135 | 1,234 | 1,333
Butk Density (ton/im>) 6265 | 026 | 0247 | 0232 | 0217 | 0.202
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"l‘arget and Stralegy
Target of SWM

The targets of SWM dre to provide speedy, efficient and cconomical service to

collect solid waste from areas where it is generated and dlsposc of it in a sanitary

manner, in order to provide the citizens with a sound sanitary environment, The

need for env;ronmcntal conservation has pushed countries in the developed world

to exeit efforts to transform from heavy waslc generation soc:cucs to ones where
less waste is generalcd however in the case of Ujung Pandaig the important issues

at present are to expand the limited collecnon service and to provide the much

necded sanitary disposal of solid wastc

In REPLITA Vl (1994/95-1998/99), a target is set to providé solid waste collection
service to 80% of the population including commercial areas, industrial areas,
tourism areas, residential areas (more that 50 person/ha) and slvm areas.
According to this target, KMUP should provide collection service at least 88% in
2005 and 92% in 2015.

* The targets may be broken down into short, middle and long term as foltows:

(1) - Short and middle term targets

a. 'Expancl collecuon semce to 9(}% by 2005 using an efﬁcncnt col!ecuon
 system

Implement samtary landfill djsposal
" Provide a SWM financial base based on new fee collection system
“Strengthening of Institutional set-up

Strengthen public sanitary education and citizens participation

m e oo oo

Introduction of private sector patticipation

- ® Long term targets

al Fxpand collccuon scmce (0 95% by 2015 usmg an efficient collection
syslem _ :
b. Implemcnl samtary landfill dlsposal -
c. | Promonon of waste volume reduction
d. Provide a SWM financial base
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¢. Strengthen public sanitary education and citizens participation
. Expansion of private sector participation

6.2.2  Basic strategy

I

(3

Expanded and more efficicnt collection service

At preseint collection service is extended to the old Kecamatan and their
immediale vicinities. It is necessaty to extend collection service to the stum

 areas and suburban Kecamatan. Expansiof of service to the new residential
- areas in suburban Kecamatan and areas bordéring the old Kecarnatan where

the forecast of high population growth is anticipated is particutarly important.

Collection service expansion wiil be realized throngh procurement of
equipment and encouragemeit of private sector participation. More rational
discharge and collection systems will be introduced in order to improve

-cqmpmcnt utilization efficicncy. Means to cxpand housmg developers

involvement in solid waste collection and transport, similar to the Future City
in Panakkukang, wilt be considered.

Disposal by sanitary landfill method

Tamangapa disposal site will be expanded as a saﬁitary landfill site. It is
necessary (o climinate illegal dumpmg of solid waste through the long term
planning of disposal sites under a regtonal plan (1nter-mumc1pal cooperation
between KMUP and its neighboring two Kapubaten under the
MINASAMAUPA concept). In that context a candidate site will be identified
to serve as a long term sanitary landfill site. It may also be necessary to
introduce m{emned!ate treatment facilities if economlcaliy feasible.

Promotion of solid waste volume reduction

- At present most of the reusable materials in thé waste are recycléd through

already established informal routes and by scavengcrs It is considered that at
preseat no new recyclmg system is required. Ilowcver these routes are
unstable and subjcct to changes in prlces of the malenals S0 from the long
term perspective more formal and stable recycling systems should be
promoted.
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It is noted that solid waste management shall incorporate some incentive
system for volume reduction. A fee system based on solid waste amount will

. contsibute to reduce the amount of solid waste.

Suszéin a SWM ﬁnzinci'aj base

In Indoncsaa waste collection fees are expecled to at least cover the operating
“costs.  In KMUP a new system has been introduced to collect waste
‘retribution fees at the PLN windows where electricity consumption fees are
_ paid, ‘Under this system the estimated collected rc:tribulion amount is

expected to cover the 65% of SWM operating cost in the years 1995/96.

- Strengthen public sanitary education and citizens participation

In order to improve and conserve the sanitary environment of the city the
citizens cooperation and active participation is necessary. Therefore enriching

~ the citizens knowledge and education in sanitary environment is imporlant.

Collection work in particular is a labor intensive activity and the positive
cooperation of the citizens will contsibute to implementing a cost effective

- system.’ Environimentally conscious citizens are also expected to conserve, as

well as demand to live'in a sanitary environment.

‘Rcsponsnblluy for sohd waste management

Dinas Kebersihan would be changed to PD chcrsnh'm to slrengthen
management capablluy according to the national policy for metropolis cities.
One important target of PD. Kebersihan is to collect fees to cover operation

and maintenance cost and depreciation cost of collection equipment. The new

inter-municipal disposal site will accept non-hazardous industrial waste in
return for payment of a uppmg fee that will cover all costs of final disposal.
The following table shows the r«,sponmblc organizations in principle.
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Responsible Organizations -

Type of solid waste _ ~ Responsible organtzation
: : - Collection ___ Treatment and disposal
Domestic waste Coliected by DK Disposal at Municipal
: disposal site '

Commercial waste - [Collected by DK™ - | Disposal at Muaicipal .

(Private collection)  ~  |disposal site K )
Streetwaste - |Swept by DK Disposal by DK
[Ditch' cleansing .~ |Swept by DK “IDisposal by DK
Non-hazardous industry |Generator responsibility [Disposal at municipal
waste : - ldisposat sile orat -

KIMA '

Hazardous waste Generator responsibility (Generator responsibihiy

N i’olicy for privatization

KMUI‘ shall consider introduction of privalization in the fuure, folloWing the
example of DKI Jakaria which contracts out solid waste collection and street
sweeping to private companies in several areas of the city. Introduction of
privatization will contribute 1o reducing KMUP's workload and support
efficient performance of solid waste management.

a. The master plan shall be flexible to introduction of the contracting out
system on solid waste collection and street sweeping.

b. Private collection service for Jarge dischargers against a special collection
“charge shall be promoted considering adjustment of retribution system,

“c. - Non-hazardous industrial waste shall be transported by the generators
themselves. The municipal disposal site will accept disposal of non-
hazardous industrial waste in retum for payment of a tipping charge.
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Technical Options
Collection and transport

Thc collection and transport component of SWMin general accounts for anywhere

'bctwcen 60 10 90% of the total SWM costs. In 1994 DK roportod that collection

and lransport costs accounted for 78% of the total operauon and maintenance costs.

' hnal dtsposal site had a Share of 15%, and street sweeping was 7%. It is therefore

necessary to consider a technical system that is cost efficient as well as technically
sound.

Colleotion and lr’an'sport component of SWM covers;

a. discharge system for solid waste by the gerierat'ors
primary collection and transport of waste to collecting stations (1PS),
collection of waste from the collecting stations and transport to the disposal
site, and
d. in case of introduction of intermediate treatment facility, transport of the
residual waste from lhe facmly (such as ash from mcmeratlon plant) to the
‘ dlsposal site. )

" For each of the above four items there are a number of technicat options that may
_be adopted as shali be described hereinafler. - '

(1) Discharge of sohd waste
Options for discharge, including present practi'ce ai‘e as follows;
1) Penmanent Concrelejbﬁck bins

Permanent concrete or brick bms are constructed in front of many smglc
or semi- -detached dwellings. - Sizes range from 0. 3m’ 10 0.5m”. KMUP
proposes tem\maung usage of Such bins i in favor of non-permanent bins.

Moslly unpacked waste is d:schargvd into thesé bins and removing the
~ waste takes a long time. Survey results show that on average it takes
- . over 80 minutes to col!ect one ton from such bins. Therefore KMUP’s

' .dccasmn to suspend use of the permancm bin shall be followed by !he
master plan
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2} Individual bins

)

4)

1)

‘These bins are made of plastic, metal or wood. As permanent bins usage
decreases, these bins are expected to 'increase in number., KMUP
encourages the use of individual bins. Even though it may be necessary
toemply such bins for a colleclion crew into a vehnclc, cmptymg time is

“much’ shorter than that requnrcd for emptying of permancm bins.
Therefore the master plan will consider that a portion of households and -

small commercial businesses served w1|l duschargc lhelr waste into
individual bins, '

Unpacked waste

This is the worst discharge practice in terms of the time required to load
the waste into collection vehicles, and for the aesthetics of the
ne;ghborhood 1t will therefore be avoided in the master plan except in

the case of hauled containers.

Plastic bag

Although the present use of—plasﬁc bags is limjted, KMUP is promoting

their usage. These bags are locally produced. It is not realistic to-
assume that the bags will be affordable to all residents and the master -

plan shall not consider this option as a global solation. Gradual
introduction of plastic bags shall be considered.

(2} - Primary collection

Comparison of manual and mechanizcd primary collection

Primary collection may be requrrcd in areas where roads are narrow and

‘collection vehicle ; acccss is difficolt or communal ple up stations are
located at long walklng dlslanccs (say ovet 200 meters) However as
'prnmary collection increasés the SWM cost, this should be limited as

much as posslble to placcs where it is necessaly :

Two opuons for primary collcchon are i use of hand cart and small satellite
vehlclcs Pmscnlly hand cans only aré used, A threc wheel motorized
vehicle equipped with a2 1 m container which can bc hydraulzcally lifted
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for unloading is one potential system. Such vehicles ate used in the
~ United States.

Costs of both manuat and mechanized primary collection systems were
comipared. As the niechanized system shows only.a slight advantage in
cost in-high density ‘populated arcas (over 400 person/ha), it is

~ recommiended (o continue use of manual hand cats.

Extent of hand cart primary service

“The following table covers the three discharge practices presently applied
“in KMUP. In principle, case 3 shall be applied, as much as possible.

' Land use and population forecasts for the three suburban Kecamatan are

forecast to increase by 2.4 and 2.9 times lhe'pre-'sAén't figures respectively
~ by the yeaf 2015. In 2015 the population in these areas will reach 67%
‘of the total, as compared to 45% in 1992. In such areas, where
" development is expected to progress ai a planned pace and solid waste

collection and transport needs to be considered, wide introduction of
hand cart service shalt be avoided. Haind cart service will nevertheless
continue in parts of the city’s older districts, where vehicle accessibility
is difficult. Taking the population forccast into COIisidcraliOn; the master
plan witl consider offering hand cart service to not more than 30% of the

-population in 2015.-
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{3) Large dischargers

Casgl " Case 2 Case 3

Door-to-Door by DK Hand cart colloction by Discharger brings waste (o

LKMD to pick-up pick-up poinfcommunal
poinl/TPS containes by own means

1)  Advantage. _ : _ .

~ Eliminates nood for Brings waste toacommon [ (1) Accumulates waste al a
-+ primary collection ‘point which isserved by “coinmon point, as Case
collection vehicle, thereby | -2
reducing vehicle siops, and | (2)  Eliminales need for
increasing potential of extra * door-to-door or hand cart
trips/shift . - collection

2)  Disadvantage - L o o :

(1} Collection vehicle Buirden of added costs of (1) ~ Walking distances rust
makes too many stops | workersandhandcartsfor . | be considered and

. on collection route primary collection, and . - thetefore more pick up
thercby decreasing their management ' © points than those under
possible trip ~ Case 2 will bé required

: number/shift _ {2) Cilizens cooperation is

“(2) Burden on colléction - " important in applying
workers increases _ this system

-3)  Application ' L : :

{1) - Commercial and high - | (1) Areasinaccessibleto - | (1} New development areas
income arcas focated colléclion vehicles - with suitable sites for
along wide roads "1 (@  Mediam o low opea stations or hauled

(2) Block buildings deasity populated areas . containers

(4) Sccondary collection

- Thé_: title of secondary collection is misleading because it may imply an ef! fort
_inferior to primary collection. Of course this is not the case and secondary
collection; collection from communal stations and gencrator premises and
transport to final disposal site or intermediate treatment facilities, is the most
cost consuming element in the SWM.

Unit costs were estimated for following seven (7) vehicle types.

Pick-up (3 m’ capacity)

“Tipper Large (10 m’) Tipper Mcdium 6m)
‘Armroll Large (10 m?') Armroll Medivm (6 ma)
Compactor Large (15 m®) Compactor Medium (10 m?)

The results show that compactor vehicles have the highest haul pot_emié\l in

one shift, followed by armroll and tippers. For all vehicle typés, the largér of

the two examined under each type had the higher haul potential. Pick-up
~ vehicles had the lowest, |
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Vehicle Type Capacny Collection Discharge Type
. . " (m ) Frequency - :
A) Armmroll Medium Daily [ Haul container
B) Tipper Medium ’6 | 3djweek | Plastic bag at
: - : C 0 | designated place
C) Compactor - 10 3 d/week | Plastic bag at
A Mediuvm - ) ¢ | designated place

Master Plan Jor Solid Waste Management

* Unit cost comparison shows that a combination of compactor vehicles and

containers will result in the highest unit costs. This may be explained by the
high investment costs of the vehicle and containers and the resulting high
depreciation cost. If compactor vehiclcs are operated without containers,

“although the trip numbcra will dccrease, unit costs will atso go down. Use of
- compacior vehlclcs, especnally medium sized ones with plasnc bag discharge

after a certain period of time may be consu!ered l"h:s penod is necessary to
strengthien plastic bag discharge.

Pick- -up vehicles arc also costly to operate. This is due to the low haulage

capacity and difficulty to operate a substantial number of trips per shift to

offset the low capacity. Although tnp number may b¢ improved if a fransfer

station is used, the overall cost of collection and transport will increase with
the additional expenses of the transfer station. Thercfore pick-up vehicles
will not be included in the master plan.

“The armroll vehicle types provided the lowest operating costs. However the

Jarge armroll has not yet been introduced and the problem of space limitation
for large containers is worth noting. In the Master Plan, the medium armroll

shall be used.

The medmm tipper unit cost was almost the same as the respeclive cost of thc

: medmm armroll, and it should also be consndered

"In summary, the vehicle types subjact of the MfP alternatives study are;

'Direct haul and iransfer station

- As the distance from the collection zone to thie disposal site increases, the

number of trips that can be made by the collection vehicle decreases. At a

~certain distance it beconies more cost effective (o consirict a transfer station

near the collection zone where the waste i$ transferred to larger vehicles and
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- the collection vehicles are therefore spared the need to traved all the way to the
“disposal site,

Fig. 6.1 shows that the break-even pomt for armroll mcdlum and tipper

“medium is between 20- 25 kitonieters, and ~compactor medium - 35-40
_ kllomelers In the case of KMUP it will probably not be necessary to utitize a

transfer station if the new disposal site does not cxcecd an average distance of
20 k:lometers from the collection mnc '

The figure also shows that at dlstances of more than 22 kilometers it is more
cost efficient to operate tlpper compared with armroll, and that compactor
operation is nmore cost ef] ﬁcncnt over the other two vehlclc types ai distances

| of more than 15 kilometers.

Examination of two-shift operation

Presently solid waste collection and transport is implemented daily by Dinas
Kebersihan in one 7 hour-shift. A comparative study under different
working conditions of seven and six days{week and shift doration’s of 7, 11
and 14 hours was pn,parad

Increased opcraiing days and hours will contribute to a decrease in the
number of vehicle required, but staff will be required to work overtime hours
or additional staff will be employed to work 4 sec‘oncl shift. Rapid vehicle
depreciation will be reﬂccled in the decreased number of operable years and
increased malntenance Costs.

Unit cost for opcra’tion and maintenance of tipper and compactor vehicles will
decrease as working days and hours are increased. Armroll vehicles, on the
other hand will show : an increased unit rate cost duc to the rapid increase in

, deprecnauon cosls because of the added numbcr of comamcrs needed to
" accommodate the increased tnp numbers '

Based on the analysis, the mastcr plan propoécd one shift per vehicle crew, in
the daytime. The night shift will offer advantages of tighter traffic conditions

“and maintaining a clean city during the day time. However it may be difficult

to operate all shifts at night because of the change in working conditions of

‘crew members conceraned,
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Presenily DK is operating two-thirds of its vehicles during the day time and

1/3 at night. DK has plans to increase its night shift activity. As a decision of
' 6peralih'g‘ at night involves social as well as security considerations, the M/P

will léave the door open to both possibilities. While the night shift is

cxpccled to improve vchlc!c runaning speeds, the M/P will consider running
speeds applicable to the daynmc shift. Related SWM intermediate treatment
- facilities and disposal sites will operate two shifts to accommodate both day
time and night time collection. |

() ‘Summation

The elemeints that will form the master plan for waste collection and transport
“are sunimarized as follows;

a) Discharge ¢ | (1) : Plastic Bags; Gradual inroduction
L {2} * Individual Bins
b) Primacy | (1) Discharger directly brings waste 10 communal station
Collection © | (2) * Hand cart seevice within a radms of 200 meters

¢} Sccondary . | Lpto Ycar 2005:
Collection | 11y Armrll (6m) with daily collection of hauled container

“Vehicle ) 3 _
“Type . {2) Tipper {6m~) with 3 dfwk collection of plastic bags al
' communal stalion '
Year 2006 10 2013:

The above vehicle types, in addition to:

{3) 'Coimpactor. (10m3) with 3 dfwk co!!ecnon of plasnc bags at
PR - communal station

d Direct Direct transport for haul: d:stances Iess than 20 kilomciers and

Transport examination of overall ¢ffect of transfer station on ¢ollection and
10 TPA . transpoit cost for aréas with distances longer than 20 kilomelers,
¢} Operating 7 houry/day, 6 daysfwick
| hours days :

632 Intermediate treatment and disposal
(1) * Fisal disposal

As op_q,'n glulzlping is .pr_ohibitcd‘ and its enforcement shall be improved in

. Indonesia, options for final disposal will be controlied land fill and sanitary
landfill, However, $anitary lah_dﬁli shall be employed by KMUP to prevent
environmental potlution of the surroundings. S
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Conliol landfiMl site

Open dumping sites shall be transformed into controlted landfill sites,
based on the following operational concept.

a. Control of disposed waste
b. .Periodical soil covering

Under this operational céntcpt', the controlied landfill site shall have a
fence, control room with wcigh-'bri_dgc; and a dikgc to prevent outward
flow of waste. 1t shall aiso have heavy eq'u'ilpmeml for periodically
spreading layers of covering soil. Tt is desirable to provide cover daily,
and not fess than twice a week. Further more, only suitabie sites shall be
selected for controlled landfill sites (o prevent adverse environmental
impact. The operation will require the following conditions.

a. Pacilities - Susrounding dike
-~ Gate and fence
- Control house and weighbridge

b. Equipment * Bulldozer, dump truck and excavator

Landfill method --  Controlled landfill with periodical soil
_ covering
d. Manpower © - Administrator and operator
Sanitary landfill site

Sanitary landfill sites shall be provided with a leachate treatment plant
with the capability to meet effluent standards and liner to prevent
groundwater pollution. Treatment of icabhatc is difﬁcult, in particular to
satisfy the COD standard, since leachate is highly contaminated.
Therefore, a sophisticated leachate treatment plant will be required.
Operation of the sanitary landfill sites will require the following -
conditions. S o '

a. Pacilities - Surrounding dike
- Gate and fence
- Linersystem
- Leachate coltection system
- Leachate treatment system



‘c. Landfill method
d. Manpower - - Administrator and operator
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- Gas removal system

- Weigh bridge and contro! room

- Storm water drainage system
b. Equipment - Bulldozer, landfill compactor, dump truck
' and excavator | '
Sanitary landfill with daily soil covering

'3) Semi-sanitary landfill site

The concept of a semi-sanilary landfill site takes into consideration the

gap belween the legal requirements on the one hand and actual

environmental conditions and limited financial resources on the other.
Sc’mi-sanifa@ landfill sites shall be provided with a leachate collection
system, leachate re-circulation system, pre-lreatment (aeration) system
and gas removal system (refer to Fig. 6.2). Suitable sites shall be
selected to prevent groundwater pollution. Since there is little rainfall in
the dry season, there will be no leachate discharge through the re-
circulation system at that time. But in the wet season, especially in
January with an average rainfall of 700 mm/month, the leachate volume
will be substantial requiring a large pre-treatment plant. Since there is
little data on leachate amounts in Indonesia, the capacity of the pre-
treatment plant will be set at around half the estimated leachate amount.
To reduce the leachate amount during the wet season, soil covering shall
be carried out every day. The operation witl require the foltowing

* conditions.

a. Facilities - Surrounding dike
- Gateand fence
- Lcaché'te collec(_io’n system
- Léachatq circulation system (pond and
o pump-up system)
- Gas removal éys:cm
- Weigh hlid'gé‘arid control room
. Storm water drainage system
b. Dquipment - Bultdozer, dlzfnp_truck and excavator
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c. Landfillmethod -  Semi-sanitary landfill with periodical soil
_ _ covering '
- d. Manpower - Administrator and operator

- (2) Transfer station

A disposal site in Maros will be located at an average distancc of about 30 km
from the cily center of KMUP. In this case, a transfer station will be required
for transportation of solid waste collected in the southern and central paris of
KMUP. Qutline of transfer station in shown in Fig. 6.3 and described as
follows:

a. Waste amount to be transferred
- 965 1on/day on average
(1,126 ton/day, 313 working days per year)

b. Plant capacity
- 1,200 ton per working day
- Peak hour capacity 180 ton/peak hotir (peak ratio 15%) &

¢ Incoming vehicles
Around 700 vehicles
Average loading weight 1.8 ton/trip

d . Type of sjrs{_em
' - Stationary compactor type

¢. Facilities and equipment
Access road and on-site road

- Container yard
- Transfer station building
- Entiance building
- Weigli-hﬁiigc capacity 20 ton 2 units g
- Compactor and associated eQuipmcnl including |
~ hopper, hydraulic unit, run-up support - 3 units
- Blectricat work aiimd instramentation 1 lbl
- Trailer-contairier 40m’ 15 units
- Tractor ; o L 10 units
Prime-mover : - 2units
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- Leachate treatrinent plant e : 1 unit
- Maintenance tools and spare parts 1 1ot

f. EnvirOnmentalprotectiQn plan -

- Odor - Storage in closed container
' . | Chemical spray unit attached to hopper
- Waste water Discharge to sewerage (or leachate
lﬁ treatment plant)
- Noise | Dumping of waste inside transfer station
- building

g. Operation (16 hour operation): Total 51 persons
3 Incincrétion_plmt

Incineration is a method used for vdlmhc reduction of the amount of waste to
be disposed of in many cities. ' A schematic flow diagram of an incineration
plant is given in Fig. 6.4. Advantages of incineration are summarized as
follows.

a. Large volume reduction: Ash will be 15% of treated solid waste in
weight and 5% in volume at disposal site

b. In géneral, less adverse environmentat impact from ash than from raw

solid waste. o - |

Stabilization of disposal site

Energy recovery

Cost reduction of sol:i_d waste collection arid transportation

Stable collection work duc to shorter transportation distance

—- Fn - n...

As mentioned in section 6.1.2 of this report, solid waste generated in KMUP
is not suitable for _inciin:eralion because of its tow calorific value. However,
the calorific value will increase in the future and self-combustion will be
possible after 2005. The inci_neraiion plant,- introduction of which shall be
examined in the master plan; will have a capacity of 600 ton/day for the
following reasons:

~a, To treat all collected waste in 2015, Iﬁ_ﬁ total capacity réquired will be
1610 ton/day. However, providing such an incineration capacity may be
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difficult because of the financial constraints of KMUP. Therefore,
phased introduction of incineration shall be considered,

b. As the incineration plant shall recaver energy by generating electricity,
minimum’ furnace capacity will be 200 ton/day. Considering operation
during the mainteniance period, three (3) fumaces will be required for one
plant. -

Gutline of incineration plant is as follows.

a. Waste amount to be accepted
- 570 ton/day on average
(5’?0 ton/day, 313 working day per ycar)
b. Plarit capacity
- 600 ton per working day (connnuous operation)
¢. Incoming vehicles :
- Around 450 vehicle trips daily
- Average loading wei ght 1.8 tonflrip
d. Type of system’ o 8
Stoker type
¢. Facitities and eqmpmcnt -
- Poundation and mfrastructure inctuding slack
- Incineration building including waste storage -

- Weigh-bridge capacity 20 ton _ © 2 units
Receiving and'fceding cquipment o 1let
- Stoker and furnace 200 ton/day _ _ 3 units
- Boiler and associated equipment
- Ash draught equipment and discharger 1 lot
- Generator and steam condenser - ' 3,000 kwh
- Anii air and water pollution equlpment :
Piping and misceltaneous - RN 8
- Electrical equipment and i mstrumenmtlon SRR § 1
- Maintenance tools and spare parts - - " 1lot

f. Eavironmental protection
- Anti-air pollution A - _ _
Du's:_&:dlléétor‘  Dust :en'iis;sion' less ,lh"aﬁ 6.1 'ngmg |
“HCi gas eliminator = 'HCl Iess than 400mg/Nm®
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- Wasiewater Discharge to séWeragc (or treatment plant)
- g. Operation (24 hour operation): - Total 60 persons
Disposal site up to 2005

Although the final disposal site is the most important facility in solid waste
managenment, it is difficult to obtain the huge land area required for it.
Amoné six potc_m‘ia.l sites for final dispor;al which were identified during the
first field study period in Indonesia, only two sites; Tamangapa (KMUP) and
Bonto Mate’ne (Maros), are promising in terms of land ac'quisition
Meanwh;lc, as Bonto Mate’ne site is close to the airport, it is not suitable for

‘use as an inter- mumclpal disposal site. Therefore to use the existing
~Tamangapa site and extend if, is the only most suitable way to provide a final

d1sposal site for solid wasle up to 2005. Table 6.1 describes the main
charactcnsucs of the candxdate dlsposal sites for the Master Plan,

'I‘amangapa is located in the south-east part of the city at a distance of 14 km
from the city center. Recently an area of five (5) hectares is being used as a

_final disposat site. It is possible to extend this area up to 32 heclares by

buying the rice fields located east of Tamangapa site. .
Disposal site after 2005

It is difficult to find a large_cnough area for a final disposal site inside Ujung
Pandang City after 2005. Ther_et‘ore selection of a 'potentiai site will be done
taking into consideration the MINASAMAUPA integrated urban use concept.
As the amount and density of population of Kab. Maros and Gowa is low, a

final disposal site shall be selected in these areas in cooperation with KMUP.
Within the MINASAMAUPA area, and considering waste transport, at least

two site, one north (Maros) and the other south (Gowa) of KMUP, shall be
selected.

* During the first field work in Indonesia, two potential sites were suggested in
. Maros (Bonto Mate'ne and Palisi), but neither site were suitable as an inter-
- municipal disposal site because of the proximity of the airport to both.

' Therefore a definite potential site could not yet be selected in Maros.
- ‘Therefore 4 site was assumed ten kilometers north of KMUP boundary, and

exanined in‘the master'plai ds a potential disposal site in Maros for waste
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collected in Maros, and that from KMUP under the MINASAMAUPA
concept. This approach has been taken because the potential to find suitable
site for disposal in Kab. Maros is considered high.

Therefore potential sites considered in this study shall be the following:

-~ Samatd (Gowa) _
Maros _

- Bulurokeng (KMUP)

1) Samata (Gowa)

Samata is located abou’i 17 km south-east of the ¢ity center of KMUP and
_' l:cs in the basin of the Tallo river as does the Tamangapa site. This area
is approx 2.5-35 meters above mean’ sea level, The area is partly
flooded in the rainy season, therefore a sumundmg dike is requ:rcd for
the final dlsposal site. Geological conditions are described in F/S report.

2) Maros

As already mentioned in sction (1), the exact location of potential site
has not yet been identified. But for purposes of examination an assumed
site ten kilometers from the boundary of KMUP is considered.

3) Bulurokeng (KMUP)

Bulurokeng is located in the siorthern paré of KMUP at a distance of 17
km from the city center.” This arca. was recommended as a candidate
disposal site by IUIDP in 1991. The site consists of fish ponds and rice
fields, and it is difficult to obtain covering soil from the surcounding
areas. The site is also adjacent to a boy scout camp. For these reasons
the 1UIDP study selected Tamarigapa over Bulurokeng as the final
disposal site. '

- (6) Site of olhef facilities (Intermiediate treatment and o’thér_s)

Introduction of a transfer station shall be examined in the master plan taking
into consideration the long distancé from KMUP city to the disposal site in
- the future Also, to reduce the amount of wasl¢ which must be disposed of at
the final dnsposal site, an incineration plant will also be examined. Kelurahan
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- Borong, Kecamatan Panakk'ukahg, in the central part of Ujung Pandang city

-area, was selecled as a potential site for an intermediate treatment plant,
~ considering its ideal location within the road network and near planned new
- roads-and theréfore easy accessibility to all parts of KMUP and the final

disposal site. The area is about 4 hectares,

Kelurahan Bbrong is located in the south-gast part of Ujuﬁg_P_andan_g City
and the distance from the city center is approx. 10 km. Present land use of
this area is for rice ﬁeids and littlc housing. Swamp surround the area.
Recently a drainage project is under construction to prevent flooding.

6.3.3  Waste recycling and volume reduction -

0

@

Composting

“As putrescible matter is a major factor in composting, the high content of

putrescible matter in solid waste generated in KMUP makes the waste
suitable for composting, even though the C/N ratio (czirbbn{nitrogf:n) is high.
Cipta Karya is imp‘.!emenling: a pilot project for manual composting in
KMUP. Manual ‘con‘ipf)slihg,'c'ah be used in future although working

* conditions are not desirable and the séale‘_ Will_ be small.

Small scale compost devices are used in many houses with small gardens in

- Japan to produce compost for the garden, and at the same (ime reduce the

amount of waste. Sonic cities in Japan promote the use of this device by
providing a certain subsidy.

“Separate collection and recycling of reusable material

Although the amount of reusable material included in the solid waste is small

at present, this amount is forecast 1o grow, $o an effective recycling system
will bé'n@cessary in future. The most important recycling item will be used
' pj_apcr; specially né’wspapérs, carton boxes and_' old magaziﬁes. These are
: nf:c'y'cl.ed by scavéngei's ;at’prcsem.—' Sc%sVengeﬁ’ activity wil! be maintained
“and strenglhened as ilécc'ss}iry m the future.

Motal and giass ﬁ'ré'élso important reCS'CIable items. Although, percentages of
metal and glass in KMUP solid waste are presently small, they are also

forceast to increase. Therefore, a recycling system for these items may be
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required in the future. A recycling systém for rensable material shall include
scparate collection of reusable material which relies heavily on citizens’

_coopetation. In Japan, Yokohama city is implementing the separate collection

of tin cans and glass jars. Fig.-6.5 shows composung device for household
and the system flow of the recycling plant in Yokohama cuy

6.3.4  Street swceping

(D

(2)

General

Strect sweeping is governed by the local government re‘gu!atioh no. 3/1990.
Accordingly DK have explained that their objective is to sweep Class I streets
twice a day, Class 1 streets once a day, and Class 11 strects ONCe every two
days. Street fengths by this classification are (based on Dinas PU 1993

survey); _ o
Class I 121 km
Class II 112 km
Classili ~ 87km

Presently this aclivity is carried out manually in KMUP ‘The Master Plan
shall look into the need to muoduce mechanical sweepers. A comparison of
both manual and mechanical sweeping methods shall be outlined hereafter.

Manual swcc’ping

Under this method a large number of swecpers may be anticipated although
the costs may be less,

In order to determine the required number of sweepers in KMUP, in the
absence of any heavy equipment and plans to procure them, three options
have been developed as follows;

Class 1 Streels Class II Strects.  [Class 111 Streets
Option 1 OX; twice/day - [OK; once/2 days - 0K; once/2 days .
NK; oncefday NK; oncef2 days - WNK; none
Option 2 OK; twice/day -|OK; once/day OK; once/2 days
NK; once/day INK;oncef2days - INK: oncef2 days
Option 3 OK; twice/day OK; oncefday - K oncef? days
NK; twicc/day NK; oncefday INK; oncef? days

Notes OK : Old Kecamatan, NK = New Ke-camalan
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| Option 3 follows DK objectives, but would obviously require a Jarge number

of street sweepers. Option 1 is more realistic and basically calls for more
efforts on the part of residents in new Kecamatan to take responsibility for
street sweeping. Option 2 lies in between these options. The following table
shows the manpower requirenients by Kecamatan for ¢ach option calculated
on the basis of present sweeper manual performance of 500m/day (both sides
of the street).

Obviously it would be difficult and cosily to hire 5 times the present staff
(815 persons) and provide the budgci (Rp.1.1 billion/year) to implement
Option 3. Option 1 would be more realistic to attempt to achieve, although
even with the lowest manpower requirement, it is still over 3 times the
present staff number.

Therefore the unit cost will be Rp. 8,335/swept Kni/day.
Mechanical sweeping method

To sweep the same road length of option 3 by mechanical sweepers, the
number of sweepers required shall be 9 vehicles, based on the following

‘assumptions;

Vehicle daily sweeping length = 50 km
Vehicle capacity =3.8m’
Sweeping length/trip = 10 km

Therefore unit cost of mechanical sweeping will be Rp. 3,636/swept km/day
that is much cheaper than manual seeping. This indicates that mechanical
sweeping is less costly to operate in this example. However investment costs
for purchasc'of mechanical vchicl'es is too higﬁ to be borne by KMUP at one
time. Therefore the master plan shall consider including both mechanical and
manuval sweeping, with gradual introduction of mechanical sweepers and
modification of work extent closer 10 optiohs I and 2.

Ditch cleansing

Tt is evidedt that discharge of solid waste into open drains in KMUP is a significant
‘problem that creates unsanitary conditions in the city and disturbs the funclioning

of the drainage network.
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The reasons for pollution of the drains by solid waste are summarized as follows;

a.  Low collection service ratio in the city encourages illegal waste dumping in
open spaces and ditches.

b.  Placing of ntany of the TPS structures on or near to ditches and improper
disposal of waste inside the TPS, or when waste is not regularly collected
from TPS, it overflows into the ditch.

c¢.  Lackofcilizenst awareness and strict enforcement by punishment.

In principle there are two methods to carry out ditch cleansing; the manural method

which is labor intensive, and mechanical method relying heavily on equipment. A

combination of both methods may also be considered.

The manual method presently employed results in difficult and unsanitary working

conditions for the workers involved. Although it is preferable to continue the
present method, as this aclivily is not expected to expand in future with the
improvement of the sotid waste collection service, it is recommended to include one

or two mechanical excavators to assist in the operation.
Public patticipation and private sector participation

(1)  Public participation

“An efficient solid waste collection system cannot be realized without the
cooperation of the citizens. Many aspects of solid waste collection such as
waste storage and discharge are directly related to the activities of the citizens
and for the collection plan to succeed it must meet the citizens’ aspirations and
have their positive support. The M/P for SWM shall be developed on the

 basis of public participation in its exccution. This section describes some:

~ aspects of public participation in the M/P.
(2) Private sector participation
13 Type of privatization

As privatization is a national policy of Indonesia and is deeply related to
the technical system of solid waste managemient, major issues of
privatization in solid waste management are discussed hereafler.
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KMUP shall consider introduction of privatization in the future. This will
contribute to reducing KMUP’s work load and support efficient
performance of solid waste coliection.

Taking into consideration that the activities of a private company are
initiated to make prdﬁt, three forms of privatization for solid waste

collection may be considered.

- Contracting out
- Privaie collection in epen competition
- Private collection under franchises

a. Contracting out

Contracling out is the system whereby a private company carries out
collection service based on a contract with the government. The
“government is responsible for payment. The fee for solid waste
collection will be collected from the waste generator by the
goverament.

b. Private collection in open competition

This is the system whereby the private company will coltect not only
solid waste but also the fee for solid waste collection from the waste
generator directly. The company will also set the fee at a level to
make a profit in open competition. In this case, the private company
will not be interested to provide service to low income areas where
residents will be unable to pay the required fee. Therefore service in
low income areas will need to be provided by the government.

c. - Private collection under franchises

This is another system of private collection. The government gives
an exclusive franchise license 1o a company to operate alone in a
given area 1o avoid excessive competition. The company having the
franchise will have the right 10 set fecs at levels altowing for cross
subsidy between different income levels.
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Applicable type in KMUP

Since the new fee collection system has been introduced in KMUP and
the fee is already collected by the municipality, the form of contracting
out may be more suitable, especially for residential areas. Contracting
out will also ensure that private scctor activity may be extended to low
income areas,

The second form, private collection in open competition, can be
introduced only for targe waste generators such as hotels, ete. if tariffs
can be mutually agreed.

- Area to be contracted out concering solid waste collection

Some thought has been given to introducing a contracting out for solid
waste collection as follows.

a. Contractin g out of collection up to year 2005

The area to be contracted out will at first be the old city up to year
2003, if there arc some private companies interested. The area wilt
- comprise the old Kechamatan for the following reasons,

- Work load and operation costs can be clearly defined.
. Primary collection provided by LKMD has been largely
* disconlinued because all the money collected goes directly to DK
under the new fee collection system. Privatization of this area may
be the only way to solve this problem.
- If alt of the old city area (6 Kecamatan) is to be contracted out, the
ratio of c_itizens' scrved by private collection will be 30% of the total
© population in the year 2005. This figure is very acceptable.

b. Contracting out of collection after the year 2005

‘It is necessary to expand contracting out after the year 2005, To
expand contracling out, the collection service shall be extended to the
newly developed housing arcas in the suburbs, because major
expansion of population will occur there. When all of the newly
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developed area will be contracted out, the above ratio will rise to
50% of the total population.

Privatization of final disposal

Concerning final disposal, there are (wo options

Conlracting out of the operation

- Private disposal site

Contracting out of the operation

It is noted that the key point of operation of the final disposal site is
making effective use of the heavy equipment. Efficient operation
and maintenance of equipment is indispensable to avoid frequent
breakdowns and intercuption of work. Contracting out will resultin
the efficient use of cqutpment reducing unit costs and pollution due
to accumulation of waste during down time.

Pﬁvale disposal site

Selection and obtaining of suitable land for final disposal sites is a
very critical issue in solid waste management. Therefore private
ownersh;p and operation of dlsposal siles may prov;de a good
SOIU[IOI’! but it seems difficult to realize the sufficient level of tipping
fccs to atiract the private sector.’ And the government will be
requested to assist the private sector to secure the necessary land.

In the near future, KMUP is urged to attract and introduce private
disposal sites based on the Government’s and residents’
cnvironmental requirements. However, Government shall continue
to provide disposal sites until a private company is able 10 secure

~ them,

Contracting out of other activilies

The area to be contracted out will not be restricted to the collection
service, but can be extended to other activities, such as slreet
sweeping, ditch cleansing, operation of final disposal site and

. - rhaintenance work. It is recommended to contract out these activities
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as much as possible and to promote the interest of private companies
in undertaking this kind of work.
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‘Technical Alternatives

Basic consideration to formulate alternatives

(H

2

Up to 2005

Theé most important facility for solid waste management is the final disposal
site. An effective collection and transportation plan, and intermediate
treatment plan cannof be prepared until thie location and area of the final
disposal site is clearly confirmed.

As mentioned before, the only possible focation for the final disposal site up
to 2005 is the extension of the present Tamangapa site. As zsanilary tandfill is
acceptable from the environmental and economlcal viewpoints, samlary
landfill shall be adopted even though up to 2005.

The most important issue up to 2005 is to improve waste collccuon and
transportation to achieve the target set out in REPLITA 1V (1994-1998).
‘Therefore it is necessary to upgrade the collection service ratio to 90% by the
year 2005,

As for intermediate treatment, 1mp]cmcmauon of a pllot pro_lect shall bc '
implemented for the followm £ Teasons:

a. To construct large scale facilities, such as an imenncdia{c treatment plant,
is di_fﬁcuit because of the financial burden jnvolved

b. As for the waste qualily, the lower calorific value of the waste of KMUP
makes it unsuitable for incineration

¢. Recyclable/reusable material content is very low

d. Small scale incineration and compost facilities are bemg carricd out by
Cipta Karya as pilot projects

Institutional improvement shatl also be considered for the cfficient collection

- of waste,

Afler 2005

The final dnsposal site in the futun, shall be planned in consideration of the

MINASAMAUPA concept, because it is difficult to find such a large area as
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is required for a final disposal site inside Ujung Pandang. Sanitary landfill
system shalt also be adopted. In consideration of the efficient and economicat
waste collection and transportation system in the MINASAMAUPA area, at
least two sites for final dispbsal shall be required. Therefore, the followin £
alternatives regarding solid waste inanagement of KMUP are proposéd and
shall be examined in their technical and fi nanc:a! aspects

Alt-1.  All collected waste of KMUP shall be dis poscd of in Gowa
Ali-2. Al collected waste of KMUP shall be disposed of in Maros
Alt-3. Al collected waste of KMUP shall be disposed of in Gowa and

Maros

Alt-4,  Transfer Station shall be constructed and a_ll collected waste of

KMUP shall be disposed of in Maros

Alt-5. The wasie collected from the central area of XMUP shall be

incinerated and ash and other waste of KMUP shall be dlSpOSCd of
in Gowa and Maros

Alt-6. Al collected waste of KMUP shall be disposed within KMUP

Other activities
1) Recycling and volume reduction

An effective recycling system and volume reduction of solid waste will
be necessary in futvre. The period up to 2005 will be the preparation
period for intcoduction of an eflficicat system in futvre. Several pilot
projects will be tried 1o obtain necessary information, technology and
experience. Promotion of recycling and volume reduction shall be
included in the Master Plan after the year 2005.

2) Strengthening of organization

Up to year 2005, KMUP shall establish a more suitable organization for
solid waste management. The future direction will be establishment of
Persan Daerah (PD) Kebersihan. Also it witl be necessary to provide a
branch office and field office considering the expansion of the collection
service arca. When an mter~nnunc:pal disposal sif¢ is mlroduced an
adequate org‘lmzauon shall be established to manage it.
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Fee collection

To establish a concrete financial base and to cover the cost of solid waste
management, proper tariff system shall be established based on the new
fee collection system introduced in KMUP in 1994.

Private sector participation -

Private sector shall be involved in solid waste management in future as

- describedin section 6.3.6. However technical alternatives are formulated
" based on direct operation by government because:

~a. No specified firms are interestéd in solid waste management at

- present.

b. Service cost by pi‘ivatc finms will be less than direct oiﬁcration by DK

- 6.4.2  Allernatives up to 2005

(1) Discharge

Solid waste discharge is the first step towards introducing a more efficient

collection service. While citizens participation in the following waste

discharge rules is essential, these rules should be made within the context of a
coliection and transport plan strictly adhered to by the authority concerned.

In most areas of the city, waste discharge shall be three times per week and

door-to-door service will be minimized. The M/P will not propose

alternatives for discharge and the new discharge system shall be as follows;

a.

Door-to-door service shall not be increased and be maintained at the -

' present level.

. Jali-Jali system will be introduced on a limited scale in specific land use

areas.
Unpacked wasie brought to open spacé’s shall be stricily prohibited.

No new fix bins and TPS (RC containers) shall be addsd to the
approximately 400 presently serving the city. Discharge system by using
packed waste will be promoted, and the packed waste shall be brought to.
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the designated TPS according to discharge schedule. TPS will be
gradually replaced by haul containers. By 2005 use of TPS in the city
will be greatly reduced.

e. ‘The number of haul containers (6m3) shall be gradually increased from
the present 80 to 700 by the year 2015. Containers shall be located in
densely populsiled areas of more than 170 peréonsfh'eclam, to maintain
walking distances less than 200m as much as possible.

f. Open Stations collection point for packed waste shall replace door-to-
door and open épace discharge. Designated suitable locations shall serve
as compactor and lipper vehicles pick-up points. 'Packed waste shall be

- brought to these stations at fixed times.

Packed waste may be discharged either in plastic bags or individual bins.
The bins shall be of suitable size and material to facititate handling by the
collection crew.

Primary collection

At present approximately 400 to 450 persons are employed in this activity

‘{one hand cart/worker) and 35 to 40% of waste collected by DX is brought to

the pick-up points by primary collection. If this service is allowed to grow,
at the present rate 800 to 200 employees will be required by the year 2015,
with a similar number of hand carts. Necdlcsls to say this is not a cost that

can be justified, and primary collection service must be streamlined.

The M/P will not promote this system and the present level will be
maintained. Service will be provided only where vehicle accessibility is very
difficult and at places whcrc-pick-up points are located too far from
dischargers, This system will not be introduced in newly developed areas in
the suburbs where the butk of the population will be residing in the future,

" Information shall be collected to determine the areas wheie this service is

nceded. Workers and hand cant operation will be attached to the local
authorilies, but supervision and subsidization of this system will be bome by
the SWM authority.
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‘The approximate pércent of collected waste transported by primary collection

service in the M/P shall be as follows;

Year 2005 about 30%
Year 2015 about 20%.

Al waste collected by" primary collection shall be discharged in plastic bags
so as not to delay off and on loading from cart to pick up point to collection
vehicle.

Collection ang transport

During the first half of the master plan (M/P) period KMUP wilt continue to

~ utilize the pchcm Tamangapa disposal site for sanitary landfill disposal. The

amount of waste to be collected and transported to Tamangapa site is shown
in the foltowing figure. The amount in 2005 will be just less than 3 times the

presently collected amount.

c © | Tamangapa
7 ton/(_iay b TPA

777 ton/day

Alternative up 1o the year 2005

This will require much improvement in the operational aspects of collection
and transport to improve efficiency and avoid incurring enonnous costs. The
work will be expanded to new areas in the suburbs where the population
batance is forecast to shift and hardly any present service is available.

Conditions for estimation of requirements and improvement/expansion of
collection and transport service during this period are as follows;

“a.  No introduction of new vehicle types, such as compactor, are considered

in order to avoid costly investment and introduction of a new system at
an carly stage. '
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b. Of the existing fleet, trucks and armrol vehicles with 6 m® haul capacities
will continue to be used for the duration of their useful life. As required
the new vehicles to be introduced shall be tipper of 6m® capacity and
armroll vehicles. '

¢. KMUP was divided into 15 collection zones (9 old Kecamatan plus
division of the suburban 3 Kécamatan into 6 zoﬁe'_s)ﬁ Traveling speeds
from each zone to Tamangapa disposal sitc were taken as 30 km/hour,
and the new road projects were taken into consideration to estimate
distances to the disposal site. |

«. Based on operation costs, the share of residential and street waste to be

handled by cach vehicle type was calculated for each collection zone.

- The share of each type was about half. For commercial and institutional

waste, under the assumption of large discharge amounts, armrolt’s share

was taken a1 70% and tipper at 30%. Overall in 2005, 63% of the
collected waste shall be by armrotls.

e. Cotlection shall be 313 days/year (6 dfweek) in principle.

f.  Collection frequency shall be;

Daﬂy For commercial and institutional activity and 30-40% of
total residential waste (mainly in Kecamatan U. Pandang,
: Wajo, Bomodla,-and Makassar)
~ 3d/week Forall other areas

As the distance to Tamangapa disposal site is 14 km from the city center,
from the economic viewpoint there is no need to introduce a transfer station
and direct haul shall be employed.

- Intéimediate treatment and disposal

Considering the financial sitvation of KMUP, no intém_le:diéte treatment
system will be introduced up to 2005. All collected solid waste will be
disposed of at Tamangapa disposél site. As the distance to Tamangapa is 14
km from the city center, direct hautage shall be employed because it is more
econorical than haulage through a teansfer station.
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Although Tamangapa disposal site shall be operated under the sanitary landfill
system as required by the regulations in Indonesia, there are several problems
that must be overcome before a full sanitary landfill system can be realized
such as operation of leachate treatment plant and construction of liner system.
Therefore, 'i‘amangap;'{ disposal site will be expanded based on the concept of

semi-sanitary landfill described in section 6.3.2 of this report.

Oultline of Tamangapa final disposal site is as follows.
a. Waste 10 be disposed of: Domestic waste and commercial waste

b. Daily waste amount in 2005 777 tonfday
c. Total waste amount from 1995 to 2005 2.6 million tons
d.’” Totat arca of Tamangapa disposal site 32 ha

Operation equipments are as follows.

a. Heavy equipment
"Track type tractor 3 units Removal, spreading and compacting
Excavator f unit Covering soil, excavation and others

b. Vehicles

Dump truck 2 unit Covering soil transportation
Water tank truck 1 unit Dust removal
Pick up truck 2 unitComniunication, miscellancous work

Standard of work consists of ;

a. Working hour 16 hours (day shift and night shift)
b. Covering soil periodical covering (minimum twice a week)
c. Entrance control Solid waste amount, type of waste

Required number of personnel is 29 persons in tolal.
Street sweeping

The M/P shall propose daily sweeping of Ctass I and Il streets and every
other day sweeping of Class Il streets (Option 3 described in Section 6.3.4),
More street sweeping by the citizens themselves through public participation

" will be promoted.
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Furthermore it is considered that intcoduction of mechanical street sweepers

will contribute to the cleaning of the streets and allow a decrease in the

number of strect sweepers required.

~During this phase of the M!I" mechanicat sweepers will be vsed to sweep

Class I streets only. The street sweeping plan was formulated under the

following considerations;

Mechanical sweeper will have a daily sweéping length of 50 km.

a.

b. Average distance to the disposal site covered by the mechanical sweeper
is 20 km in one direction _ .

c. Present cfficiency of sweeper will be improved to achieve 1,500 meters
per day, up from 1,000 mcters at present by striker supervision and
proper distribution of the work _ _

d. Numnber of street sweepers will be maintained within the present levels

€. Forevery 20 sweepers one supervisor is required

f. Manual sweepers will bring the swept waste in hang carts to pick up
points designated for collection vehicles collecting other waste types, and
no specialized vehicles will be provided for street sweeping.

Ditch cleansing

a.

C.

d.

- The master plan for diich cleansing shall continue the present work method |
: under the following condilionsfas’sumpiions':

The total waste collected from ditch cleansing sha]l be maintained at 10
t/d in the future becanse expanded and improved waste collection service
is expected to contribute to decreasing waste discharge into ditches.

Allhbngh working conditions are difficult under manual cleansing,

“introduction of mechanical equipment in large numbers may be difticolt

because of non-uniformity of ditch cross sections.

The labor force shalt be set at 130 workess and 10 supervisors. Three
(3) drivers shall also be assigned to this activity.,

Two tippers (6m’ capacity) shall be assigned to this duty.
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However it is recommiended that an accurate inventory of the ditch network
be undertaken and if enough uniformity in drain widths and depths is found,
then muoducnon of one or two mechanical excavators to facilitate the work
should be considered. Ttis further rccommcndcd that intensive educational
campaigns be held on a regular basis to discourage solid waste discliarge in
the ditches and promote citizens’ pasticipation in actual ditch cleansing. The
tabor force should not be allowed to exceed the proposed 140 personnel.

6.4.3  Alternatives after 2005 and up to 2015
(1) Collection and transport
1) Equipment and manpower for each alternative

From the year 2006; a new disposal site shall be required. Candidate
disposal sites as well as intermediate treatment facilities have been
proposed and six (6) alternatives formulated as described in section
6.4.1. Flows of collected waste amount under each alternative are
shown in Fig. 6.6.

Collection service ratio will continue to be ¢xpanded during this period to
~reach 95% of the toial population of KMUP in 2015 (approximately 98%
if island population is excluded).

Discharge methods, pn’nnalyE collection extent and cpllcc!ibn' frcé;ucn'cics
will remain the same as those introduced at the start of the M/P. In two
out of three of the proposed candidate disposal sites, in Gowa and
Maros, traveling distances to the disposal sites from the city center will
exceed the respective dlslancc to Tamangapa disposal site and therefore
- the compactor vehicle (10 m capacny) which is more cost efficient than
“the tipper and anmroll at distances greater than 15 kilometers will be
considered. '

‘Conditions for estimation of manpower and equipment requirements for
“each alternative for alt the SWM elements and improvement/expansion of
‘collection and transport service during this period are as follows;

~=> In principle, selection of vehicle type used to transport waste based
on distance from collection zone to disposal site as follows;
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| Waste Type Distance> 15 km Distance<15 ko
Residential Compactor:  80% Tipper: 50%

Armuroll: - 20% Armoll: 50%
"Commercial and | Armroll: 70% | Armroli: 0%
| Institutional | Tipper: 30% | Tipper: 30%

= In Alt. 3, collected waste shall be disposéd of at the ¢loser of the two
disposal sites proposed to the collection zone. All Biringkanaya
wasle, 253% of the total, wilt be transported to Maros.

= Tn Al 4 all waste collected at Biringkanaya and Ujung Tanah will be
difectly hauled to Maros (30% of total), while the remaining amount
will be transported through the transfer station.

=> In Alt. 5 collected waste will have the following destination:

~ Incineration plant 41% (ash produced at plant will be

disposed at Gowa)
Gowa disposal site 34%
Maros disposal site 25%

“Comparative analysis of the altematives

‘For the purpose of comparative analysis, a “No-Improvement Option”
was also set up under the following assumptions;

= The M/P waste collection service targets shall be maintained
=> Primary collection will be maintained as at present

=> Vehicle types will be three 3) lypcs; tipper (6m’), amroll (Gm:') and
* compactor (10m*)

=> There will be no improventeat in collection operation present indices,
and these will continue, as foltows, in the future.

2.5 trips/day,
5.5 trips/day,

" Tipper:
Amnroll;

1.2 tonftrip
1.5 ton/irip
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The results of the comparative analysis are shown in the following table.

Comparative Analysis of the Alternatives

et S S e e st .

Indices 1994 | 2005 2006 - 2015
Gowa | Maros | Gowa | T/S +| Ic+ | Bulur { Without
+ ' Gowa :
- | Maros | Maros |+ Maros Improv-
: _ Al 1 Al 2] AL 3] AlL 4] AlL S | AILE] ement
1)  Vehicle number 95 { 110 | 203 } 260 ]| 208 | 191 | 195 215 | 357
2) . Trip number/day 19 § 66 { 5.3 3.1 1 49 | 4.1 4.0 5.2 4.1
3) Loading Time 163 { 52.| S 69 55 51 52 57 95
(Min/Ton) ' , , . ‘
"14) Haulivehiday (i) 26 | 8l 78 | 6.1 7.6 | 83 1 8.1 74 44
5) Tonfpersonfday (9 | 0.7 { 102 { 130 | L11J 1.28 ] 1351 1.34 | 127 | 09
6) Unit cosl (Rp.flon)] 17,830] 15,5591 15,296 | 18,649}15,442] 14,401| 15,150 | 16,193] 19,8385

Alternatives 1 through 6 show a marked improvement on the present
operation indices. While Alternatives 4 _and 5 proiridc the least unit cost,

it should be noted that the cost of transport of waste from the transfer

station to disposal site (Alt, 4) and transpost of ash from incineration
plant to disposal site (Alt. 5) are not included. Alternative 1, therefore
offers the most promising alternative.

The “No-Improvement” alternative will actually provide some
improvement compared to the present system. -This is due to timiting
vehicle types to armroll and tippér and discarding the more costly and
inefficient types presently in use, such as pick-up, large tippers, flat
trucks and covered dump trucks. :

(2) Intermediate reatment and final disposal

1) Waste amount to be disposed of in each alternative

As mentioned in 6.4.1, six (6) alternatives were formulated based on the
differences in transportation, intermediate treatment and final disposal.
Solid wa'ste amount 1o be disposed at the disposal sites designated in

each alternative during the period 2005 to 2015 arc estimated as follows:

Consideriag the difficulty in land acquisition in KMUP in the future,
“Alternatives 1 1o 5 introduce an 'intcr-m'unicipal disposal system under
‘MINASAMAUPA c’dntcpt using two (2) disposal sites, in the northern

* and southern MINASAMAUPA rcgion.  KMUP and the regional
- authorities concernéd will search for an appropriate location in the
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northem part of the region, in Kab. Maros, around 10 km from KMUP’s
northern border. The southern disposal site will be at Samata, Kab,
Gowa, around 17 km from KMUP city center. Altemative 6 is the only
alternative using an independent disposal system for KMUP at

Bulurokeng. -
Alternatives of Intermediate Treatment and Final Disposal  (unit : million ion)
North .| Sowth | Buluokeng
Disposal { Disposal Remarks
Site Site
: Maros) | (Gowa) | @aup) | ]
All-1 | inter-municipal disposal '
systcm _ : 0.3 4.4 -
Sanitary landfill at Gowa
Alt-2 | Inter-municipal disposal
system 4.3 0.4
Sanitary landfill at Maros
Alt-3 | Inter-municipal disposal :
system - 1.2 3.5
Sanitary landfill a1 Maros an '
N Gowa :
Alt-4 | Inter-municipal disposal Transfet
' " | system with transfer station 4.3 0.4 station
Sanitary landfill at Maros (1,200
. _ ' ton/day) |
Alt-5. | Inter-municipal disposal site Incincration
with incineration 12 © 20 - plant
Sanitary landfill at Maros and . : (600 yday)
Gowa ‘ .
Alt-6 { Independent disposal system : : '
Sanitary landlil] at Balurokeng 0.3 0.4 4.0 -

To examine the cdsl effectiveness of transfer haulage, Alternative 4 has
~been formutated considezing use of a northern disposal sile with a
distance of about 30 kra from KMUP city center. In this alternative,
solid waste collected in the central and southern parts of KMUP will be
hauled to the transfer station planned at Borong, ‘Kecamatan
Panakkukang, while waste from the northem pari will be directly hauled
to the finat disposal site. Considering the importance of the reduction of
the volume of solid waste be disposed of, Alternative 5 has been
formulated to introduce an incineration plant facility at Borong,
Kecamatan Panakkukang. In this case, waste collected from KMUP’s

central asea will be treated at the incineration plant and the ash will be
| disposed of at Samata together with solid waste hauled from the southern
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part of KMUP, Waste collected from KMUP’s northern areas will be
directly hauled to the northern disposal site.

2) Working standard and personnel in each alternative

Workirg hours at the disposal sits will differ by alternative as follows.

Working Hour and Personnel of Disposal Site

Working hours Daily waste Personnel
. e ammount
Alternative 1
‘Maros Daytime 82 ton L1 person
Gowa Daytime and night 1,451 ton . | 37 person
Alternative 2 :
Maros Daytime and night 1,448 ton 37 person
Gowa " |Daytime __851on 11 person
Alternative 3
Maros Daytime 426 ton 20 person
_Gowa Daytimeandnight | 1,107ton | 34 person
Alicrnative 4 .
| Maros " |Daytime and night 1,448 ton 37 person
Gowa . [Daytime 85 ton . 11 person
Transfer station I Daytime and night shift | 963 ton $1person |
Alternative 5
@ Maros Daytime _ 426 ton 20 pcrson
Gowa Daylime and night shift |- 695 ton 28 person
Incineration plart 124 hours 570 ton 65 person
Alicmative 6 . '
Maros - | Daylime © 821ton 11 person
Gowa _ Daytime -85 ton 11 peeson
Bulurokeng Daytime 1366 ton 41 person

(3) " Steeet sweeping
The basic conditions for preparing the plan for street sweeping beyond the
year 2005 are the same as for the first period of the M/P. However to avoid
increasing the number of manual sweepers, a part of the Class Il streets will
also be mechanically swept.

(4) Ditch cleansing
‘The same conditions for preparing the ditch cleansing dﬁring the first period

of the master plan shall apply to the period 2006 to 2015.

In other words, 10 supervisors, 3 drivers and 130 _wé)rkcrs shall be employed
in this activity and 10 tons of solid waste arc assumed to be removed from the
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ditch and taken io the disposal site daily. Two tippers will be employed and it
is recommended to introduce one or two excavators (o facititate the work.

Cost estimation for each alicrnative

Cost estimation is made for cach of the alternatives. Dﬁring the peried 1995 to
2005 one altemative is proposed, while for the 2006 to 2015 period six alternatives
are considered.

Each alternative is composed of primary collection, secoridary coltection, ditch
cleansing, sénitary‘ landfill, and street sweeping. In addition for two alternatives
intermediate treatment facilities of incineralio’n'plant and- transfer station are
proposed. Each of these items has been costed.

For alternalivcs during 2006 to 2015, the cost estimation considered operation of
final disposal sites as inlét-municipal within the MINASAMAUPA concept.
Therefore all alternatives included costs of the Gowa and Maros disposal sitcs
regardless of whether the KMUP waste was disposed of at the site or not.

(1) Investment costs
Investment costs are calculated based on the following conditions;

a. ~ Price levels are these of August 1994

b. Exchange rate applied is US$ 1.00 = Rp. 2,150 (August 1994)
Land acquisition costs based on co_unlérpart team/site information

d. Estimates of administration, engineering and contingency costs are;

- Administration costs are 2% of invesiment costs
- Enginecring costs are 12% of investment costs
- Physical contingency costs are 10% of investment costs

For landfill sites investment costs in 2015 were calculated based on the
amount of waste entering the site which gave the required area. Accordingly
investment costs were calculated for constructing a disposal site of that
required area.
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{2) Operation and maintenance cosls

Calculated operation and maintenance costs for all the alternatives are
estimated based on unit costs as follows.

a. Personnel - Supervisor Rp.4,500/day
- Driver - Rp.3,500/day

S - Worker Rp.3,000/day
b. Fuel - Diesel Rp. 380fiter
- Petrol Rp. 700fiter

¢. Utilities - Electricity - Rp. 300/Kwh
: .- Water Rp. 2,500!1113

d. Electricity Sales - | Rp. 200/Kwh

* For the calculation of depreciation costs the followihg operable years were

assumed;

a. Civil works 30 years
b. Machinery 20 years
¢. Heavy equipment 8 years
d. Collection vehicles 8 years
e. Containets S years

For landfill site operation and maintenance costs in 2015, the share of KMUP

was calcutated for each of i_hé alternatives applying KMUP’s waste sharc. o

(1,366 t/d) of the total waste under the MINASAMAUPA concept (1,533
“t/d). Depreciation costs of the disposal sites were calculated using unit cost
per m’ because some of the alternatives will have remaining capacities.

6.4.5  Selection of suitable alternative
(1) Technical Aspect

As waste volume reduction is expected to be an important issue in the future,
Alternative 5 is the most preferable alternative from the technical viewpoint,
Also this alternative will contribute to a more efficient collection service.
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Liconomic aspect

In comparison with the “without improvement case”, Alternative 1 provides
the most cost saving at Rp, 2.7 billion in year 2015, followed by
Alternative 3. On the other hand, Alternatives 4 and 5 result in negative cost
savings when compared with the “without improvement case”.’ However the
cost of Altemative 5 will decrease if the clectricity produced at the incineration

plant proposed in that alternative can be sold at a high price.

Financial aspect

Alternative 1 is the least cost alternative, while Alternative 5 is the highest.
Investment cost for Alternative § is 3.7 times that of Alternative 1 while
operation cost in Alternative 5 is 1.9 times. However, operation cost

_excluding depreciation is only 1.2 times. Table 6.2 shows the financial

comparison of each alternatives.

Considering economic growth in the future, investment cost up to 2005 will
be 1.30% of GRDP in that year. Operation cost in 2005 will be 0.28% of
GRDP, which is less than the present ratio calculated at 0.43% if annual
growth rate is assumed to be 6%. In the same way, invesiment cost of
Alteraative 1 will be 2.02% of GRDP in 2015 and operation cost of
Alternative 1 will be 0.33% of GRDP. It is emphasized that this percentage
of Alternative 1 is less than the corresponding ’preseﬁt figure if cconomic
growth will continue at 6% annually. Tnvestment and operation costs of

‘Alternative 5 will be 7.52% and 0.54% of GRDP in 2015 respectively.

Should economic growth achieve 8% annually, investment and operation
costs of Alternative 5 will be 4.99% and 0.36% of GRDP.

As mentioned above, Altemative 1 is the most preferable alternative. But
Alternative 5 may also be selected if economical growth achieves 8%
annually,

Social and Institntional Aspects

All alternatives except for alternative 6 will introduce an inter-municipal
disposal system, which can be realized based on the MINASAMAUPA
concept and guided by experience in the Jabotabek area in Indonesia.
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Environmental aspects

Concerning environmental aspects, Alternative 5 may be the alternalive most
effective in reducing environmental impacts gencrated from the disposai site,
although it should be noted that operation of the proposed incineration plant
will have some environmental impact.

Overall aspects

As mentioned above, Alternative | will be the most prefcfablc alternative

‘considering the ecg:i_omical and financial constraints in KMUP. Therefore,

first priority shall be given to alternative 1. However, Alternative 5 is also
considered suilable if rapid economic growth will be reatized.
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