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PREFACE

In response to a request from the Governaient of the Republic of Indonesia, the Government
of Japan decided to conduct a méscer plan and feasibility study on wastewater and solid waste
management fbr the city of Ujung Pandang and entrusted the study to the Japan International
Cooperation Agency (JICA).

JICA sent to Indonesia a study team headed by Mr. Ryujt “Yanai of Pacific Consultants
International (PCI) five times between June 1994 and February 1996.

The team held discussions with the officials concerned of the Government of Indonesia, and
conducted ficld surveys at the study area. After the team returned (0 Japan, further Studies

were made and the present report was prepared.

I hope that this report will contribute to the promotion of the project and to the enhancement

of faendly relations between our two countries,

I wish 1o express my sincere appreciation to the officials concerned of the Government of

the Repubtic of Indonesia for their close cooperation extended to the team.

‘March - 1996

h

7

(NN ]

Kimio Fujita
President

Japan International Cooperation Agency






MASTER PLAN AND FFAS[BILITY STUDY
ON
WASTEWATER AND SOLID WASTE MANAGEMENT
FOR
THE CITY OF UJUNG PANDANG

March 1996
Mr. Kimio Fujita
President
Japan International Cooperation Agency

LETTER OF TRANSMITTAL

Dear Sir,

We ‘are pleased to submit herewith the final report entited "MASTER PLAN AND
FEASIBILITY STUDY ON WASTEWATER AND SOLID WASTE MANAGEMENT FOR THE
CITY OF UJUNG PANDANG". This réport has been prepared by the Study Team in ac_cordancc
with the contract signed on 14 June 1994, 24 April 1995 and 1 November 1995 between the Japan
International Cooperation Agency and Pacific Consultants International in association with Yachiyo
Engineering Co., Ltd.

The report, based on the results of analysis of existing condition of waslewater and solid waste
management in Ujung Pand'\ng, presents a master plan and feasibility study of wastewater and solid
wasle managemcnt and an alternative study for wastewater management.  The report consists of
Executive Summary, an Report and Supporting Report. The Executive Summary bneﬂy .

illustrates the findings of the entire Study.  The Main Report, in three (3} parts, presents the master |

s plan (Part I}, fcamblluy study (Part 1Y) and aliernative study (Part 111). The Supporﬁng TRep‘qrt

describes in details the technical aspects ‘of the master plan and feasibility study. ' Moreover, the '5 :

relevant data and drawings are compiled as the Data Book & Drawing.

All members of the Study Team wish to express grateful acknowledgment to the personnel of
your Agency, Advisory Committee, Ministcy of Foreign Affairs, Ministry of Construction, Mrmstry
of Health and Welfare and Embassy of Japan in Indonesia, and also 1o officials and mdw:duals of
the Government of Indonesia for their assistance ‘extended to the Study Team. The Study Team
sincerely hopes that the results of this study will contribute (o the socio-economic development and

" environmental sanitation improvement in Ujung Pandang, the gateway to East Indonesia.

Yours faithfully,

g

=t g

Ryuji Yanai
Team Leader
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DEFINITION OF TECHNICAL TERMS

A. Wastewater Management

1. On-site Systém

2. Off:site System

3. Package Wastewaler Treatment Plant

(PWTP}

4, Small Modular System (B)

5. Small Modular System (B/G)

6. ‘_L'argeModu‘laf' §ysl¢m

. The system treating wastewater within each

building lot.

. The systéem collecting and treating

wastewater from multiple number of
building lots.

The compact blackwater and graywater
treatment system which can obtain high
BOD removal efficiency. The popular
trealment processes of this system are an

~ anaerobic filter-contact acration process and

separaic contact acration process.

: - The syslem consisting of collection sysiem, |

septic tank and leaching bed to collect and

‘treat black water from about 20

houschotds.

: The off-site system that scrves about 1 RT

(250 people) with coltection and treatment
system for both blackwater and graywater.
The lre_atment system will be abandoned
after integration into conventional sewerage

system. o

: The off-site system that serves ‘about
10,000 ~ 50,000 people with collection and

treatment system for both blackwater and
graywalter. The treatment system will be
abandoned after integration into
conventional sewerage system.



7. Develaper Modular System

8. Small Scale Sewer

9. Inferceptor Sewer

B. Solid Waste Management

1. Primary Collection

. 2. Sccondary Collection -

S Scmi-sani{afy Landﬁll

The off-site system with collection and
treatment system for both blackwater and
graywater covering a housing complex
constructed by developer.,

: The separate collection system from each

household to main sewer constructed under
foot path or housing lot at a shallow depth
less than 1.0 m.

The collection system that receives gray
water from road side ditch during dry
weather.,

: - Solid waste collection from houses and

transport to communal stations or TPS

~ using hand cart or smalt sateltite vehicte.

Solid waste collection from communal
stations and generator premises and

transporl to final disposal site or

intermediate treatment facilities.

: The solid waste disposal system which

requirés leachate collection, re-citculation
and pre-treatment (acgration) facility and gas
removal facitily in addition fo the necessaty
facilities of control Yandfill.
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EXECUTIVE SUMMARY
Introduction

The Mumcxpahly of Ujung Pandang (KMUP), the provincial capital of South
Solawesi, is the largest city in Eastern Indonesia and would continue to take a
teading role in the development of Eas_lcm_ Indonesia. The population of KMUP
has rapidly increased from 0.75 miltion in 1985 to 1.00 million in 1992, and is
estimated to grow further to 1.52 miltion in 2005 and 2.20 million in 2015. The
urban area has considerabty expanded with an annual increasing ratio of over 10%
since 1979.

" Environmental sanitation service of KMUP is under the jurisdiction of Dinas

Kebersihan (Clecansing Deparlmént), however the service level is far from
satisfactory. The existing service level of sotid waste collection is estimated to be
57% of total solid waste generation, and still worse in the field of wastewates
management as there is no service except for quite insufficient septage collection. -
Conscquently the highly urbanized central part of the city encounters seveie

" environmental sanitation problems, ‘which have been spread to the whole city with
“the recent rapid urbanization of the suburban arca. ‘

Hence, the formulation of a comprehensive wastewater and solid waste
management plan has beconie necessary to improve environmental sanitation of.
the area, : |

Under these ciccumstances, the: Goverament of Indonesia requested the
Governient of Japan in 1993 to conidict a full-scale study for the improvement of

“environmental sanitation (wastewater and solid waste managément) of KMUP.

Responding to the request, this Study was carried out by the Study Team of the
Japan International Cooperation Agency (JICA) in collaboration with the
Directorate General of Human Settlements (Cipta Ka:ya) Ministry of Pubhc'
Works and KMUP from June 1994 to February 1996.

© The ob;cc tives of the entire Study are as follows :

«  To formulate a master plan aiming at the year 2015 for improvement of
waslewater and solid waste management in KMUP.

+  To conduct a feasibility study aiming at the year 2005 on thc lugh pnomy
projects selected from the mastér plan.

¢ Toconduct an alternative study for wastewalct management,



The Study Area, shown in Fig 1, is the Municipality (city) of Ujung Pandang
(KMUP) with an arca of about 176 km2. Nevertheless, if a facility planned in the
Study is located beyond the administrative boundary of KMUP, such an area
would also be incorporated in the Study Arca.

The Master Plan aims to sccure health requirement and cleanliness of living
conditions following the achicvement of satisfying the minimum health
requirement, with following basic policics.

a.  Stcpwise approach
Not only “should be image” but also "on:the-way image” has been
considered. “On-the-way image" is delincated as Short Term Plan up to
2005, which is formulated to be in conformity with the "should be image" of
the Master Plan up to 2015,
b.  Financial sustainability
'the project will be limited within the af férdabiﬁly of the governments and
users.
c. - Community participation
' The public education of environment promoted by the government shall be
stressed to gundc them how to work together for cnvironmental sanitation
improvement, |
d.  Private sector participation -
~ Incentives and enforcement to sumulatc pnvalc sector pamcnpauon IS
- consndered S ‘

Wastcwa(er mcluded in ihc Study is domesuc wastewater from houscholds and o l
‘offices, commercial and indusicial wastewater which is not hazardous. But the - -

7 Study does not mcludc disposal and managemént of stormwater. Solid wasles
- included in the Study are those from househo!ds, offices, faclories, hOSpuals, clc.
and from roads and drains, But the Study does not include hazardous industrial
- wastes fequiring spccial treatment and disposal..

| The masier plan and feasnbiluy sfudy for wastcwaler and solid waste managcmcm

SRR was conducted during June 1994 and September: 1995, followed with the

‘ alternatwc study for wastewater management during October 1995 and Februacy
1996. :

The reports of the entire Study are as follows:

| i)  Main Report : English version (in three(3) parts of Part I, Part 11, and Part HI)
i) Summary Report : English version (This Report) and Indonesian version

i) Supporting Report : English version
iv} Data Book & Drawing : English version

§-2



2.1

2.2

Master Plan for Wastewater Managémeht
Existing Conditions

In the Study Area many households have on-site facilities like septic tanks and
leaching pits to treat blackwater, but almost all of the facilities arc estimated to be
unsatisfactory (0 mitigate groundwater from contaniination. In addition to this,
there are pco’pl'c who lack any sanitation facitities. Conceming graywater there are
no treatment facilities. The existing public service of wastewater management is
only insufficient septage collection service by Dinas Kebersihan.

The preseat environmentat conditions of water bodics are as follows:

(1) Surface water
The BOD level in mosi of Panampu-Jongaya canal, the largest water body in
the urban area of KMUP, is rocasured to be in the range of 120 ~ 180 mg/¢,
and this figure is far above the least permiésiblc standard limitation of
'30mg/{ as BOD. Morcover bacterial pollution, measured as total coliform,
éxceeds 103 No/100m¢, with a maximum of about 108 No/100m¢.

(2) Groundwalter . _ 7
Bacterial pollution of groundwater in the entire Siudy Area is rather
widespread, therefore it is not suited for direct potable use with no treatment,

~ since they do not meet the required bacteriologicat quality for such direct
~ potable use as per Classification-A of the usage bascd national water quality -
‘ standards of the Mlmslry of Enwmnmem :

.(3) . Sca water

* The coast linc along the city ccnlcr is somcwhat polluted v131bly Po]luuon
due to floating solid wastes also noled in these coastal sea waters. ‘Baclerial
pollution of coastal watets was found to be significant. High Total Coliform
levels exceeding 10? No.Z100 m/ are noted in the river mouth arcas and the
near coastal sea waters, '

Planning Conditions

Wastewater generation in the Study Area is estimated to increase from 78,000 m?
in the year 1992 (o0 237,000 m3in 2005 and 362,000 m3in 2015. This rapid
increase reflects, in addition to population increase, the extension of water supply
service. Accordingly pollution load gencration in terms of BOD in the Study Arca
is cstimated to inércase from 24,000 kg/day in the year 1992 1o 56,000 kg/day in
2005 and 79,000 kg/day in 2015.

5-3



2.3

Propbscd Short Term Plan up to the year 2005

Basic strategy for formulating short term wastewater management plan consists of
following five (3) steps.

i) ‘Toidentify the no-toilct arcas and find out appropriate schemes for providing
basic toifet facilities for such arcas. _ |

i)  To demarcate the most recommendable technical options according to the
characteristics of each area.

iii) To find out schemes for cach arca to be scrved i)y the most recommendable
technical option.

iv) To optimize public sector project schemes so as to maximize private sector
participation.

v)  To détermine the priority projects which will be completed until the year
2005 as public sector project schemes,

For no-toilet areas located in slum areas, Small Modular System (B) (hereafter

 called as SMS(B))/public toilet is most reccommendable. 1f the physical condition

is suitable for i'nslalling house conneclion sewer, SMS(B) could be
recommendable on the condition that user could provide ones own water ¢loset,

otherwise public toilet shall b provided.

Except for no-toilet arcas, demarcation of the most reccommendable technical
options consists of following two (2)'steps.

. l) - To separatc out the areas where leaching pit can bc applied.
i) To scparatc out lhc arcas wherc scpllc ‘tank with leaching fi eld can bc_

apphcd

The criteria for leaching pit are that population density is less than 100 persons/ha

and critical groundwater table level is decper than 4 m from ground level.

. “The eriteria for septic tank with Yeaching ficld is the specific pollution load
© géneration from all sources other than blackwater be less than 2.7 kgBODIdayﬂla.
~In this area, water quality level of 60 mgBOD/¢ can be oblained with only
" blackwater treatment by septic tank with leaching ficld.

* Following table shows schemes of recommendable technical options for cach area.

S-4




. _ Characleristics of Arca _ Schemes of Waslewater Management
SpecificTypej Ground . Populaton Speche | Private Seetor Public Sector
. Provision of
© Slum Area No schemes SMS(B)/Public
: _ Toilet
Residents should provide  { Establishment of
Deeper than | Less than | Less than 1] eaching Pitwhen |Guidelines and
4m 100 27  |they construct or rencw Regulations.
: : ir housing. : itoring
personshal kgiha the tousing Monitoring. ~
: |Residents should provide | Establishment of
Non Stum Seplic Tank with ~ [Guidelines and -
Arca Lcachmg Field Regulations.
5 ] satisfying standard when | Monitoring.
{they construct ot rcncv&
ad their housing. :
Non Housing Shallower Mo;e than|{ Moxe than|No schemes Sir:;.fi;gcgﬁf‘;e:;
Complex | thand4m | 100 2.7 treatment shall be
' installed so far as
i ] persons/hy - kg/d/ha conditiohs permit,
N Hou“ng mvelopa should |Establishment of
Housing .1 - provide Developer Guidelines and
Complex Modular System - |Regulations.
satisfying standand in their |Monitoring.
own housing estates.

The arca located beyond housing estates and necds to be covered by of f-site
systems is the most difficult arca to be improved. Morcover, it is abvious that
pollution load generation in such an arca causes severe water quality dctcnorauon

Accordingly, this area is need to be studied in more dctanl as the Priorily Area.

- Following {3) systems ate selected as technical options for the Priorily Arca. -
a.  Small Modular System (B/G) using Package Wastewater Treatment Piant’

(hereinafter called as SMS (B/G) using PWTP)
b. Large Modutar System (hereinafter called as LMS)
¢. Conventional Sewerage System (hereinafter called as CSS)

| Among these three (3) systcmé, both LMS and SMS (B/G) using PWTP have not
been demonstrated in Indonesia. In case of LMS, there are no significant

distintction from CSS. But SMS (B/G) using PWTP is a very unique system and o

hence pitot scale demonstration prior to full scale introduction is strongly
recommended. Consndcrmg this point, the strategics for the Priority Arca are as

| follows.

i) To determine the optimum LMS/CSS dcve'lopmcnt plan based on the result

of prio_ri;_izing and consideration of topographic condition and cross-subsidy
i) To introduce SMS (B/G) using PWTP in pilot scale as an effort to
invesligate its practicability, especially with respect to O&M requirement

' S-5




iti) To improve O&M of existing samlallon facnhlics for thc non- scrved arca of
off-site systcm ' '

Determination of LMS/CSS development area has been based on population
density, public land use ratio, average income level and distance from potential site
of treatment facility,

Zoning of pmposéd Shoit Term Plan up to the year 2005 is shown in Fig. 2,
Proposed Master Plan up to the year 2015

" The criteria for demarcation of short terin plan can still be applied to formulate
Master Plan with the inclusion of additional criterion that the specific pollution

‘load discharge shall be less than 1.8 kg BOD/day/ha, in order to achieve required
water quaﬂly standard of 30 mg/¢ in terrs of BOD.

Ba31cally the schemes of master plan are continiious dcvclopment of the short term
plan,
conventional scwerage system. This integration will be necessary for all modular

The entirely new scheme is the integration of modular system into

systems located within the conventional sewerage system development area.

Schemes of Master Plan after completion of Shost Term plan is shown below.

Characteristics of Arca Schemes of Wastewater Management -
Specific Type| Groundwater | Specific BOD. Privatc Sector Public Sector
' . . Residents should provide - |Monitoring.
Deeper than | Spexific BOD (Y eaching Pit when ¢
S 4m load except for | LSy CONS{ruCt of renew
' j their housing.
. : blackwater |Residents should provide  |Monitoring.
,ofNen _ Septic Tank with
Housing Isless than |} eaching Field
oo C 18 kg satisfying standard when
~ {Complex . they construct of rencw
' BOD/dMa  |iheir housing.
Shallower than] Specific BOD [No schemes _ 3{&81;2(:3,{3?:;
4m Toad except treatment shall be
““““““ - Monitoring,

. ‘s {Housing Developer should onitaring.
Housing for blackwater i pn}videg Deve?‘;cper For the area en%iosed in’
Complex more than * IModular Systein  |sewerage system,

18k salisfying standard in their [Integration into
X8 lown housing estates. Conventional
BOD/dha Sewerage System
) shall be done.

Zoning of the proposed Master Plan (2015) is shown in Fig. 3.
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2.5
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For an off-site system with sccondary treatment, CSS is sclected as optimum
system considering its- cost cifficicn'cy and praclicabiliiy. The optimum
development plai of CSS has been detcnni_néd based on the alternative sludy. For
alternative study, CSS development area is divided into five (5) zones as follows.

Sewerage Zone Design WaSteWa{el_' Discharge
Northem zone 53,600 m3/day
Central zone | 63,400 m3/day
North-eastern zone 26,300 m3/day
Southem zone 41,000 m3/day
South-eastern zone 77,700 m3/day
Total - 262,000 m3/day

Among the various combmauons of above divided zones, the plan compnsmg of

three sewerage zoncs shown in Fig. 4 has been setected as the opnmum
development plan,

As the treatment system, aerated tagoon is recommended due to its simplicity and
operational flexibility. Morcover, the stabitization pond system recommended in
the Shori Term Plan can be easily upgraded to acrated lagoon with installation of
aerators.

The total investment cost of the proposed Masier Plan for wastewater mana gement

is estimated to be Rp.551.3 billion including the cost of house connccuon and thc'? -
annual O&M cost is estimated to be Rp. 9.8 billion, both at 1995 pnce The cost L

breakdown is shown in Table I. These costs do not include price and phys:cal
contingencies.

Priority Projects for Feasibitity Study

Among all schemes of the short term plan, following components reqmres direct
investment by public seclor,

- Provision of SMS (B) / public toilet -
Procurement of vacuum trucks

‘ Rehablhtauou of access road to Antang septage treatment plant
Cohstructmn of CSS .
Pilot project for SMS (B/G)

~ These components are selected as priority projects for Feasibility Study.

-$-17
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Master Plan for Solid Waste Management

~ Bxisting Conditions

Dinas Kebersihan (DK) is responsible for solid waste management in KMUP,
with the exception of industrial waste. DK is also in charge of strect sweeping,
ditch cleansing and destudging. The waste is collected and transported to the final

disposal site at ‘Tamangapa and smounts to 270 ton/day on average. As the solid

waste generated is estimated at about 471 lonlda_y,’cxcluding'industria! waste, the
disposcd amount is only 57% of the total generated waste bearing in mind that
KMUP operates only one (1) disposal site.

Solid Waste Amount and Composition

‘Based on the results of surveys dnd obscevation of the waste amounts entering

Tamangapa disposal site by lype, the waste amount is estimated to be 471 ton/day,
excluding industrial waslc, and this figure is estimated to increasc to 861 ton/day
in the year 2005 and 1,438 ton/day in 2015, duc to the growlh of socio-economic
framework and increase of unit generation rate,

" Characteristics of solid waste composition in KMUP are summarized as follows.

- High content of putrescible matter (67% by wet basc)
Low non-combustible content such as nictal and glass (5%)
High mmsturc content (58% in dry scason, 68% in wet season)
 Low ca!onﬁc value (920 Keal/kg in dry season, 590 Kcal/kg in wel scason)

Sohd waste characlensucs are sensitive to changes in life style, and expeérience in
othcr countries shows the following tendencies in future.

Paper, plastic and metal will increase

Putrescible content, cinder, stone will decrease

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

Bulk density will decrease

In line with these tendencics, the future composition of domestic waste is
estimated. The result shows that lower calorific value will exceed 1,200 keal/kg
after the year 2005, and also in future moisture content will be high and lower
calorific value will be low during wet scason.



3.3

3.4

Target of Master Plani

The targets of solid wastc management (SWM) are to provide speedy, efficient
and economical service to collect solid waste from areas where it is generated and
diSposc of it in a sanitary manncs, in order to provide the citizens with a sound
sanitary cnvironment. The largets may be broken down into short and long terms
as follows.

*  Shortterm targets _
a. Expand collcction service to 90% by the year 2005 using an cfficicnt
collection system
Implemer.t semni-sanitary followed with sanitary landfill dlsposal sysicm
‘Provide a SWM financial basc based on new fee collection system
Strengthening of institwtional set-up
Stréngthen public sanitary cducation and citizens parumpauon

-0 a6 o

Introduciion of pnvatc seclor participation

. Long term targets .
a.  Expand collection service to 95% by the year 2015 using an efficient

collection system '

Implement sanitdry landfill dtsposal system

Promotion of waste volume reduction

Provide a SWM financial base

Strengthen public sanitary education and citizens pammpauon

-0 a0 o

Expansion of private sector pammpatwn

Proposcd Short Teim Plan up to the yéai‘_ 2005

The most important issuc is to upgrade the collection service ratio to 90% by the
year 2005. Also for the near future, the only possible location for the final
disposal of solid wasle is the present Tamangapa site. The new disposal site,
Samata, shall start operation in 2002,

Proposed Short Term Plan is described below.

(1) Collection and Haulage

Four lypes of discharge and collection systens shall be applied; door - to -
door, open station, Jali - Jati, and communal container. Dump truck and
armroll truck shall be mainty used and primary collection will be provided
only where vehicle acccssnbltuy is very low and at places where pick-up
points arc located too far from dischargers, All waste discharged to open

$-9 -
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stations or door - to - door shall bo packed. Collection frequently shall be at _

least 3 days in a week,
(2) Final disposal silc

As a final disposal site, Tamangapa disposal sitc shall be ulitized with
cxiension. Semi-sanitary land fill method will be applied. Therc is no need
to introduce a transfer station and direct hauling shall be employed.

(3) Street sweeping and ditch cleansing

Daily sweeping of class [ and class H strccts and every other day sweeping
of class 111 strects are proposed. ' Mechanicat sweepers will be used to swccp
class 1 streets only. Concerning the ditch cleansing, in addition to continue
the present work method backhoe operation will be infroduced to improve
working conditions and efficiency. An accurate inventery of ditch network
is recommended to be undertaken.

{4) Other Activitics

SWM institution shail be improved through upgrading of Dinas Kebersihan
(DK) 10 PD Kebersihan and introduction of contracting - out to the privale
sector. In addition a new branch office will be set up at Panakkukang to
cope with the rapid housing development in the suburban areas.

The new fec system intraduced in 1994 will be continued, and the tariff level
- shall be adjusted to fairly distribute the burden and strengihen the SWM
financial base.

" Proposed Master Plan up 6 the year 2015

As the potential site for final disposal sites which can be utilized until the year
2015, following theee (3) sites have been selected.

a.  Samata (Gowa)
b. Maros
¢.  Bulurokeng (KMUP)

Based on these three (3) potcnti:ﬂ silcs:. following altcmatives were formulated.

Alt-1. All collected waste of KMUP shall be disposed of in Gowa
Alt-2. All collected waste of KMUP shalt be disposed of in Maros
Alt-3.  All cotlected waste of KMUP shall be disposed of in Gowa and Maos
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Al-4,

Alt-5.

All-6.

Transfer S!auon shall be conslructcd and all collected waste of KMUP
~ shall be disposcd of in Maros

The waste collccicd from the central arca of KMUP shall be incincrated
and ash and other waste shall be disposed of in Gowa and Maros

All collected waste of KMUP shalt be disposed within KMUP

Flows of collected waste amount under cach alternative are shown in Fig. 5.

Based on technical and financial evaluation, Aternative 1 was selected as the

optimum one. Proposed Master Plan is described below,

0y

@)

@

@

Collection and transport

Collection service ratio will continue to be upgraded to 95% of the total
population of KMUP. The compactor vehicle (10 m3) is recommended
since it is more cost efficient than tipper and armrolt considering the distance
of more than 15 km between Samata disposal site and central city.

Final Disposal site
Expansion of the Samata disposal site will be implemented, and Zone 2 will
start operation in 2012,

Strect sweeping and ditch cleansing

To avoid increasing the number of manual sweepers, in addition to Class |
strects a pact of the Class IT streets will also be mcchamcally swept. The
short term plan for ditch cleaning shall be commucd

Other Activilies .
The second branch office, Blrmgkanaya will be constructcd as soon as
possible because of the rapid development of the residential area.

The tariff level shall be continued to be adjusted with the target of cost
recovery realization.

The future solid wasic flow along with Master Plan is shown in Fig. 6. “The
location of the final disposal sites and branch offices is shown in Fig. 7.

The tot_al investment cost of the proposed Master Plan for solid wasie management
is estimaied to be Rp. 126.4 billion and the annual O&M cost is estimated to be
Rp. 14.2 billion, both at 1995 price. The cost breakdown is shown in Table 2.

"These costs do not include price and physical contingencics.



3.6

Priority Projects for Feasibility Study

Up to the year 2005, important projects concerning solid waste management:
according to the implementation schedule are as follows, -

a.  Further expansion of collection service through procurement and rencwal of
collection equipment and introduction of more efficient collection system
Construclion of Samata land{ill site in Zonc I
Construction of branch office
Institutional reorganization to PI Kebersihan
Proper tariff system
Introduction of contracling - out in the old Kecamatan

-0 e 6 oo

The above six (6) projects are selected as the project COniponcms of the Feasibility
Study based on this Master Plan of solid waste ynanagement.



4.  Evaluation of Master Pian

)]

(2)

- 4b Environmental Evatuation - |

Mitigation of water pollution

The pollution load discharge under the conditions of both "with" and

"without" the proposed Master Plan, in the year 2015, is compared as
shown below.

Pollution Load Discharge (kgBOD/day)
Arca WITH Master Plan | WITHOUT Master Plan
On-site System Area 18,500 18,500
Off-site System Area . 3,700 _ : 37,400
CTowt | 22200 | 55,900

Under "with Mas_lcr Plan" condition, specific pollution load discharge will
remain less than 1.8 kgBOD/day/ha based on the Kelurahan-wide data.

As a result, the proposed Master Plan for w_astc\'.vatcr management up to the
year 2015 will ensure the water quality of surface water bodies in the whole
Study Area to be less than 30 mg BOD/E .

Besides, the proposéd Master Plan for waslewater management is expected -

to contribute to the nultgahon of groundwater pollution presenily caused by :

inadequate treatment of blackwater, not only in the off-suc area but also in

the on-site arca.

~Improvement of tiving environment

Present totat generation of solid wasle in KMUP is 471 ton/day except
industrial waste, and (he amount of uncollected waste by Dinas Kebersihan
reaches 200 ton/day excepl industrial waste, resulting in a collection ratio of
about 57%. o

Future total gencration of solid waste of the whole Study Area in the year
2015 is estitnated at 1,438 ton/day, except industry waste, which is more

" than 3.1 times the present one. It is obvious that cxisting capacity of solid

waste colltéction service would be extremely inadequate and consequently

- iltegal dump sites would proliferate further resulting in severe deterioration
_of living environment, if no countermeasure is undeitaken.



4.2

43

With the completion of the pfoposed ‘Master Plan for solid waste
management, the whole Study Area except for those aréa with low
population density less than S0 persons/ha will be covered by regular sofid
waste collection service. Conscquently illegal dump sites will disappear in
the whole Study Area, '

In conclusion, the proposed Master Plan for solid wastc management will
contribute to improvement of living environment of the Study Arca (o a great
extent.

Institutional Evaluation

£y

(2}

Wastewater mandgement institution

The type of the institution is onc of the dircctorates in the organizalion
structure of PDAM. Revision of Perda No. 6/1974 and of mayor decrce
No. 21./P/1I/1976 makes it legally possible to set up the type of the
institution, The total number of personnel of PDAM in 2615 is figured out
to be 1,910 persons, of which 250 persons are proposed for the wastewater
directorate to achieve 100% of wastewater collection service ratio in the year

' 2015_. The organization chart is shown in Fig. 8.

Solid waste management institution

“The type of the institution is PD based upon the issvance, promulgation and

legislation of anew Perda, since it was drafted by the'muhiéipalily Solid

- waste collection in old Kecamatan and new housing areas shall be conlracted

oul up to 50% of collection. The total number of personnel of PD

Kebersihan in the year 2015 is figured out to be 975 persons as the maximal

number (o accomphsh 95% of waste cotlection service ratio considering
contracting out of collection service. The organization chart is shown in Fig.
9.

Financial and Economic Evaluation

With the prospeciive project beneficiaries pertaining to the present and future
industrial, commercial and residential consumers in sight, the project comprising
the two components of wastewater and solid waste is in line with the strategy
adopted by the government to achieve i :mponant socnal and economic policy goals
in the easter region of the country. '




Available fund projection for the project périod shows that the total funds available
for the sanitation subscctors in KMUP, within the time-slice of 20 years, will be
Rp.237.6 billion as per 1995 price up to the year 2005, of which about 65 percent

of funds emanates from the public scctor. In addition, Rp.490.9 billion from the

year 2006 up to the year 2015 would arise from both of the public and thc private
scctors, combining to a total of Rp.728.5 billion at maximum,

With this and an estimated annuity of Rp.13.5 billion to Rp.15.8 billion; thus

making it possible for the project to be formulated, on SLA (Subsidiary Loan
Agreement) re-lending terms and conditions, at maximum Rp.180.0 billion in -
association with grant from the central government and fiscal transfer from the
provincial goverament and/or equity participation standing at Rp.67.5 bitlion and
Rp.11.3 billion, eespectively.



5.1

5.2

Feasibility Study of Wastewater Management

Sanitation Improvement Project

Sanitation improvement project consists of two (2) project components, namely,
prov;s:on of accessible basic sanitation facilitics in stum areas and improvement of
septage management. "These prolccts are slated for urgent implementation until the
year 2000.

(1)  Sanitation improvement for stum arca

Project work includes rehabilitation of 59 maifﬁnclioned public toilets and
construction of 66 SMS (B)/public toilets, basically to be accomplished until
the year 1998,

(2) Improvement of septage management

Project work includes procurement of vacuum trucks on regular basis in

conformily with the quantity of generated seplage unitil the year 2015 and

improvement of the access road to the exisling Antang septage treatment
- plant to be accomplished until the year 1998. '

Sewerage Development Project

Scwerage Devetopment Project is comprised of three (3) s'cwerago projects shown

o in Fig. 10. Stabilization pond is applied as the treatment system for all the
: propos{,d sewerage systems Thc flow diagram of the stabilization pond trealment
: proccss adopted is shown below.

nfluent 8 8 |4 1.P I FP M.P}-»Emm,

SL & Disposal

s : Screen
I.P : Inflow Pump
E.p : Facultative Pond
- M.P : Maturation Pond (minimum of {wo ponds in serics)
S.L : Sludge Lagoon (minimum of two cells)

The collection system is compsised of a combination small scale sewers, ordinary _
sewers and interceptor sewers. Small scale sewer is applied as the tertiary sewer

prior to house connection sewer when the width between the front of houses and
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road is at least 3m, or the road has pedestrian walkway of at teast tm width.

~ Interceptor scwers with no direct house connection is used in areas of poor
accessibility and congested areas. '

Project work of cach sewerage system is described below.

(D

(2)

(3)

Northern sewerage system

Northern sewerage system will cover the northern part of the Priority Arca
with its treatment facility located at Lembo. The capacity of Lembo

wasiewaler treatment plant (WTP) is very timited and consequently this plant

will be abandoned with the expansion of service arca according to the Master
Plan. '

The significant features are as follows.

Service arc:a : M3ha
Design population : 22,900 persons in the year 2005
Design inflow 10 WTP. 5,500 m¥/day

Central scwerage system

Central sewerage system will cover the central paﬂ of the Priority Area with
its treatmen facility located at Pampang. '

The significant features are as follows,

Sc'l;fviccama + 435ha

' Dc'sign_popu'laliori + 130,600 pessons in the year 2005

Design inflow to WTP @ 28,600 m¥/day
Southem sewerage system

Southern sewerage system will cover the southem pafl of the Priority Arca
with its treatment facility located at Maccini Sombala.

The significant features are as follows.

Service arca : 162ha _ _
Design population : 70,800 persons in the year 20035

Design inflow to WTP : 11,000 m¥day
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53 Pilot Proj.ect

Pitot project, which aims to demonstrate SMS (B/G), is planned at six (6)
potential sites shown in Fig. 10. Among six (6) potential sites, Losari site is
planned with package wastewater (reatment plant (PWTP) and remaining sites
with septic lank.

Typical profile of SMS (B/G) is shown below.

Draimage ‘Manhole
L A I o
- ' ].;;/_.——*':'U 32 [0.8751.0m

74 T House LA

Connedtion

. . - Sewer
Septic Tank | - Tertiary Sewer :
about 20m | 100m x 3.5% = 0.35m 16(_;113; 20%‘
: =0.32in

The above Lypical profile assumes a service area of zbout 1 ~ 2 ha.
5.4 Project Cost

' The total investment cost of the entire Feasibility Study projects of wastcwater ,
management is estimated to be Rp. 76.35 billion. The relevant annual O/M cost in 9
~ the year 2005 is estimated o be Rp. 2.45 billion/year. The cost breakdowa is
- - shown below (price and physical contingencies are not included),

Project Itein Project component Served population | Investmeni cost | Annuat O/M cost

Sl _ . {persons) (Rp.billion) (Rp.billion)
| Sanitary . |Rehabilitationof -~ 15950 0.03 : 0.41
'|  Improvemcat ;. |malfunctioning public toilet : o
 Project © |Provisionof 7,260 033 0.13
SMS(B)/public toilet
Procurement of 1,363,000 1.54 0.77
vacuum legcks | |
Improvement of 0.54
: Antang access road '
Sewerage - | Provision of LMS (north) . 22900 - 691 0.14
Development - | Provision of CSS (central) [ - 130,600 40.3t 0.81
Project. . - |Provision of CSS (south) 70,800 846 0.17
Pilot Project Provision of SMS {B/G) b2068 153 - 0.01 @
C using seplic tank _ '
Provision of SMS (B/G) : 935 0.74 0.01
using P\YYTP :
Sub total : | 6039 245
Land Acquisition 1T . 8.6
| Administration o AL
Engincering service 6.68
Tolal 76,35 2.45




6.1

6.2

Feasibility Study of Solid Waste Management
improvement of Colloction and Transport

Improvement of collection and transport is comprised of procurement plan of
required equipment and operation plan.

(1) Procurement plan

Procutement plan has been prepared considering the norimal conditions
applicd in obtaining foreign loan,

Procurement schedule is determined as follows.

~ Equipment 1998 T 2000 [ 2001 [Toial Procurcment
1. Armroll 32 | 8 25 65
2. Tipperlarge (6m’) | 14 35 21 70
3. TippersmallGm) | 6 | 2 | 0 8
4. Container 311 | 83 | 127 52t
5. Hand cart 429 | 429 | 0 858

(2) Operation plan

Primary collcction using hand caris will be limited to arcas where such
service is absolutely necessary. About 420 hand carts with their workers
have been included in the project for this purpose. In line with the present:
KMUP policy, the haul container Syslexh will be gradually expanded o
cover 60% of the collected waste by the year 2005 (at present about 30%).

‘Improvement of Street Sweeping and Ditch Cleansing

Introduction of mechanical sweeper is proposed for street sweeping Lo improve
work efficiency. In total three (3) mechanical sweepers shall be intraduced,
starting in 1998. ' ' '

For improving dil_ch cleansing and working condilions two (2) backhoes and
dump trucks will be introduced.



6.3

6.4

Expa-nsion of Tamangapa Disposal Site

According to the Masu,r Pian Tamangapa disposal sitc will be used until the year
2001 and cxp'mdcd up to 32 hectare as a semi-sanitary landfill site. Necessary

- Leachate collection pipe
- Leachate circulation system
- Leachate discharge facility

- Gas removal facility

facititics for upgrading to semi-sanitary landfill are as follows.

Design conditions for the expansion of Tamangapa disposal sitc arc given below.

a.

@ om0 a0 o

Landfill arca

Landfill height

Landfitl capacity

Period of usage

Landfill method

Servnce area

Waste amounit to be coltected

32 hectares
15 m {include covering soit)
1,520,000 ton

untid the year 2001 (six years)

Semi-sanitary landfill
whole area of KMUP
571 ton/day in the year 2000

‘Construction of Samata Disposal Site Phase I

According to the Master Plan, Samata disposal sitc will be constructed as an inter-
municipal disposal site, for the waste generated from KMUP and Kabupaten

- Gowa in consideration of the MINASAMAUPA concept. For Samata final

disposal site samtary landfitl, which would require comp!clc leachate treatient .

9 a6 oD

‘ facnlny, is proposed.,

- Landfill arca

Landfill height

‘Land(ill capacity

Period of usage (Phase 1)
Landfill method
Service arca

Waste amount 1o be coltected :

S5-20

Design conditions for the construction of Samata disposal site are given below.

65 hectares

15 m (include covering soil)

3,540,000 ton

2002 ~ 2012 (10 years)

Sanitary landfill

whole area of KMUP and Sungguminasa
area of Kabupaten Gowa

774 ton/day in the year 2005




6.5

6.6

Other Activitics

For the purpose to expand the collection service '_in suburban area, Panakkukang
branch office shall be construcied and the operation of this branch office shall be
started in the year 2000. Two (2) hectare of land shall be kept for the necessary
facilitics of this branch office, such as office building, parking lot ctc., and in

_consideration of future development of solid waste management facilities such as

incincration plant, tecycling facilitics, and so on; additional two (2) hectare of land
shall be secured at the same time.

_T'hc': Panakkukang branch office would function mainly as the depot of the

collcction vehicles and adminisirative base for the waste collection seevice,

To improvc the institution frame of SWM, PD Kebersihan shall be established
with a staff of 859 persons. Contract - out of waste collection and transport in the
six(6) old Kecawetan shall be introduced. Tariff levels shall be continuously
reviewed 10 maintain a stiong financial base for the SWM activity. |

Project Cost

" The total invesiment cost of the entire Feasibility Study projects of solid waste

managenient is estimated o be Rp. 50.38 billion. The relevant anriual O/M cost in
the year 2005 is cstimated to be Rp. 7.66 billion/year. The cost breakdown is

- shown below {price and physical contingencies are not included).

Project component _ Investmentcost | O&Mcost |

| (Rp.billion) | (Rp.biltion)
Collection . | 11.03 517
Sucet sweeping 0.89 . 046
Ditch cleansing | 0.34 012
~ |Final Disposal Site 23.36 - 1.91
~loftice | 198 0
Sub (otal 37.59 7.66. |
- [Land acquisition 7.29
Administeation | 0.78
Engineering service _ 4,71
[Total ' | 50,38 | 1.66
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7.1

7.1.1

7.1.2

P_rdject Evatuation

Tiistituiional Evalvation

Wastewater Management

For the responsible organization of wastewater management sector, amalgamauon
with PDAM is proposed. The organization structure of PDAM is accepled as it is
and the amalgamation of a wastewater nianagement institution will be
accomplished.

The minimal nomber of personnel and scale of the organization are studied in
detail enough to institutionally be implementable for providing 90% of the
population with the scrvice of on-site sanitation and 15% with that of off-site
sewerage system. Thal is, 5% of the population will be furnished with the dual
services of on and off-sitc systems for a cerlain period (interceplor service
population).

'The Study on PDAM with a wastewater managcmchl institution of KMUP in 2005
is cvaluated as institutionally feasible. The organization chart is shown in Fig. 11,

Solid Waste Management

PD Kebersihan of KMUP i in 2005 (wnh | 508 personncl) can be evalvated as
follows.

a. * Good, compired 1o the Dinas Kebersihan KMUP in 1994. The present
Dinas Kebersihan of KMUP will rcqunrc 1,911 persons in 2005, should it
“operates as it does at present.

b. Not always goed, compared to Bandung PD Kebersiban in 1994,
~Compared as 1,508 persons against 1,424 persons, 84 persons in excess.

¢.  Not good, compared to the contents of the M/P. The number of 134 persons
- exceeds the level of the M/P.

As a conclusion, proposed organization of solid waste management is acceplable
becavse of the reason as evaluated above in (a.). The organization chart is shown
in Fig. 12,
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1.2

Pricing and Tasif[ Structore

Provided that the maximum amount payable for the tariffs accrued to the sanitation

services concemed are'g'énerally accepted at 1 percent, .75 percent and 2 percent
of disposable income which accounts for 90 percent of the total income for
scwerage, seplage management, and solid wastc management, respectively,

willingness to pay are summarized as follows.

Wllhngncss to Pay L _ {Rp./month)
Lowi income | Middle income High income | Business and
residents residents residents public entitics
Sewerage 1,440| 3,040, 6,400, 1,186,000
Seplage 11,080 2,280 4,800 $90,000
Management ' : L
Sotid Waste 2,880, 6,080 12,8000 2,373,000

- Considering affordability of the beneficiaries associated with the project scope, the

(ariff structure in compliance with the policy of full cost recovery for the whole
prOJcct compancnts will be infeasible with the highly excessive pricing levet in
terms of people's affordability, or willingness to pay.

The proposed tariff structure that covers the total operation and maintenance (C/M)
cost and the construction cost of house connection for the sewerage sub-

component will be addressed in tandem with those tariff to meet the tolal cost

recovery accuruable to the septage management and solid waste managcmcnt

- services, The proposed tarift structure is as follows.

Proposcd Monthly Tariff
Low income] Middle income| High income] Small comm.|Large comm Pubhc !nsl
®pAt) | ®ReHH) | RpHH) | ®p/m?) | Rpim?) | (Rpim?)
Sewerage ®Rp)__|_1,115.3 | 334538 8,364.6 95.1 608.9 149.5
ISeptage (®Rp) | . 1190 357.0 8924 503 3754 92.1
Solid Waste(®p) 313 1,.963.2 4,417.2 . 401.6 ' 1,715.0 i 5262

Al the taniff indicated above rest below or near the neighborhood of v}_iilingﬁcss )

pay for houscholds. Hence, it would be acceptable to assess the project scope to
be alfordible. As for business entities, the monthly weighted average tariff of
Rp.172.1/m?2 would be feasible considering the average willingness to payz for
sewerage services provided be about Rp.100,000 per month and the average floor
arca of business entities in the city is most likely be less than $80 m2,
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1.3

1.4

Financial Analysis

Financial vzablllty of the Project has bccn establlshud by eslimatitig a financial
internal raté of return (FIRR).

The benefits comprise tariff revenucs as borne out by the provision of sewerage,
desludging and solid waste management services attributable to the invesiments
during the fiscal years from 1997 to 2000 for the sewerage and desludging

“component, and up to the year 2001 for the solid waste comporent. In addition,

capital works charge which leads to the city revenue at Rp.10,000 /m? up to the
year 2005 and Rp.20,000 /m2 onwards is taken into account.

The FIRR of the investment plan with all costs and benefits expressed as per 1995
price level, is estimated at 10.5% and 12.7% for the wastewater and the solid
waste sub-scctors, respectively. With the current oppormnily cost af capital
standing at around 8 to 10%, the FIRRs for the projects are to exceed the real cost
of project capital, therchy making it possible to cvaluate the projects as financially
viable. '

- Economic Analysis

Economic analysis of the projects under the study has been quantitatively carried
out wherever possible while taking into account a number of economic, social and

_ environmental benefits acérued. The economic intemal rates of retum (EIRR) has
' been expeditiously estimated with the margmal cost-based tanff and the shadow
~ priced project costs. '

" EIRR on 'théf’rojccl as a whole 'works‘_oul to 11.7%, with 10.8% and 12.9% for
~ the wastewater and solid waste sub-components, respectively. Thus, the Project

with those sub-projects altogether is substantially viable and acceplable, while the

‘cureently estimated opportunily cost of capital which stands at around 10% is

taken into account,
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8.

Recommendation

()

(2)

(3

D

Immediate Implementation of Master Plan

The result of the Study indicates that without effeclive measures to restore

*cnvironmental sanitation it would be impossible to avoid further aggravation

of the environmental condition. In order to mitigate the progressing
deterioration of environmental sanitation in the Study Arca, an immediate
implementation of the proposed Master Plan is required.

Accordingly, it is recommended to commence 'adeqlialc financial

- procurcment to initiate the master plan as soon as possible.

Enhancement of Environmental Awarcness

The result of the Study shows that people's awarencss on delerioration of
environmental sanitation is still quite low. A very significant attribution of
this lack of environmental awareness is the illegat dumping of solid waste in

ditches and drains and discharge of toilet waste to public water bodies.

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

Developmcni of Surface Water Qu_alily Monitorin g System

At present there are no momtormg stations of surfacc water quality in
KMUP. For undcrstandmg the trend in time series and to expedile the
necessary ¢énvironmental 1mprovcmem measures, cstablishment of
permancnt monitoring stalions and measurement of walter quality at regular
tine interval is very necessary. Hence, it is recommended to develop
monitoring system of susface water quality. This program shall include the
training of monitoring staff, '

Improvement of Industrial Waste Management

The characteristics of industrial waste vary widely and are recognized as one
of the major source of potlution ‘associated with rapid’ industrial
development, From this view point, industrial waste espccially hazardous
waste shall be treated adequately. Henceitis recommended that regulations

"o enforce installation of adequate treatment facilities by industries be

implemented by the concemed governmental institugion.
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9.1

9.2

Alternative Study for Wastewater Management

Objective of the Aliernative Study

The objective area of the alternative study for wastewater management is the
Priority Arca shown in Fig. 13 as identificd in the Master Plan (ref, Section 2).

This alternative sludy was inténded al idcmifying and evaluating essentialty simple
aliciative wastewater management stratcgies as a stop-gap measure, principally
targeting graywatcr managemenl, in the event the 1mp!emcnlauon of the proposcd
sewerage dcvelopmcm projects as per the Feasibility Study delineated in Section 5
is delayed due to financial constraints or any other unforescen circumstances.

Morcover, in order to oplimize public sector invesiment, a social aspect study was
conducled to mvcsugatc potential active community patticipation for realizing the
simple options of graywater management,

Options of Wastewater Management

Wastewater managcmcnt aspects of this aliemative study principally targeted that
of graywatcr management, since the neccssary improvement measurcs for

‘blackwater management have been incorporated as the urgent pro;ect component

of the Feaszb:lnly Study (ref. Section 5).

Options of graywater' management could be selecled to target either living
cnvironment improvement or water environment 1mprovemcm though in general
an applicd opuon would result in some form of water cavironment improvement.

"~ An option prinCipaIly targeting improvements near residents is for living

environment improvement, while an option targeting improvement of a water body
is for water environment improvement.

~Atotal of ten (10 stralegic oplions were conceived for wastewater management in
- the objective arca, as fotlows :

(1) Cleansing of ditches and drains

(2)  Provision or improvement of ditches and drains
(3)  Installation of screens in dilches and drains

(4)  Provision of houschold based infiltratior trench ©
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(5) Gniywater éollcétion and infiltration using ditches and drains

(6) Graywater qol lection and treatment bsing dntchcs and drains

(7)  Provision .of frealment sysiem within canal

(8)  Introduction of flushing or dilution water from Jencberang river
(9)  Graywater conveyance and treatment system using canal

(l[}a) Interceptor f or.coaslal waler proiection

(10b) Interceptor sewerage system for living environment improvement

The first five (3) oplions target iiving cnvironment improvement. They are simple
and hence casily amenable for active communily pariic‘ipation. While the
remaining oncs arc rather complex and targel, other than the last option No. 10b,
waler environment improvement. Accordingly, these rcmaining options are not
amenable for active community participation. Aclive community participation
implies involvement of comniunity from the initial planning stage to the final
operation and maintenance stage of a facility.

The first threc (3) oplions are very simple, where the strategy is essenlially the
basic maintenance of a drainage ditch, Still they are very important to mitigate the
accumulation of graywater in a ditch or drain.

The options No.4 and No.5 largct infiltration of graywatcr' into natural soil, .

rcspcclwcly, within a houschold yard (houschold sysiém) and nearby aroad side |

dltch or drain (communal system). These systems, though simple, arc relatively '
more complex compared to the above threc (3) options,

The option No.6 is aimed at the treatment of graywaler, using anacrobic filter
system, near the outlet of a secondary drain prior to discharge into the primary
drainage canal system, the Panampu ~ Jongaya canal.

‘The options from No.7 to No.9 are aimed at the water quality improvement of
. Panampu - Jongaya canal, In case of ‘oplioh No.7 installation of acrators in the
canal is considered. The option No. 8 envisages introduction of flushing or
dllunon water into Jongaya canal from the lon g slorage of Jcnebcrang river. The
long storage is provided basically for the po!able water supply development by
PDAM. The option No.9 is atmed al the conversion of Panampu ~ Jongaya canal
into doublc_sccuon, with the inner section conveying the graywater in dry scason,

' The conveyed wastewater will be treated in two (2) scpafate trcatment plants
(si@biliza!jon pond systems) located at Lembo (to the north) and Maccini Sombala
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9.3

(to the south). - These .lréalmcm plants would conform (o that proposed in the
Feasibility Study (ref, Section 5 and Fig. 10).

All the above three (3) options assume the provision of three (3) gates, one cach at |
Jongaya, Sinrijala and Panampu canal. The gates whilc facilitating the separation
of wasiewaler from sca water, would also contribute to mitigation of satinity
intrusion,

The option No.10a is aimed at protecting the water quality of Losari beach arca,
by intereepting the outflows and treating the coliected graywater with anacrobic
filter system.

~The option No.10b envisages the development of imcrccplbr sewer system as the

initial step of conventional sewerage development in the central area of the
objective area, with the service area being in conformity with the Feasibility Study
(ref. Fig. 10).

Social Study for Wastewater Management

The goal of the community participation is to improve the Hiving environment at

- communily level by enhancing people’s awareness of the need for wastewater

management and hence engaging communities and individuals in the planning,

- implementation and operation and maintenance of facilitics. Utitization of local

r'esoun:es to the maximum cxccnl'possible will be promoted

Thc social survey has been conductcd in ordcr o conﬁrm the commitment of
communily pariicipation for 1mplcmcntmg the simple communuy oricated strategic’

- options (optlon No 1 to No. 5) in the selected model areas, which represent’
residential categorics in Ujung Pandang as follows:

- Kelurahan Losari, Kecamalan Ujung Pandang: High income residential arca

- Kclurahan Parang, Kecamatan Mamajang: Middle income esidential area

- keiurahan Paltunuang, Kecamatan Wajo: High income commeercial arca

- Kelurahan Maradekaya Selatan and Kehirahan Bara-baraya Selatan,
Kecamatan Makassar: Middle and low income sesidential arca

The fol!owmg figure clarifies the major causcs of problcms in waslerwatcr
management indicated by the community in the social survey and the ob;ccuves of
options oriented to the community padticipation.
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9.4

9.4.1

Problenis In

wastewater management

Discharged solid waste in
ditches and drains
Unsatisfactory cleansing
activities of drains and
ditches

Evaluation of Altemative Strategies

Social Aspecls

Strateglc options
for community

participation

© Objectives
of sleateglc options

ditches and drains

Cleansing of I ~To remiove the waste in

ditches and drains and
make them function

Tnstatlation of screen
in dilches and drains

_t

l

Insufficient physiéal Provision or "7} Torcpair broken ditches/
conditions in ditches and {mproverncat drains or install required
drains : wemmomeme==t| of ditches and drains | ditch/Jrains
iDischarge of graywater | e 1 Toic — d "1
3 e PIOV_IS[OH of 0 n.mme_an ] l_l'f‘a[
withoutrestmentin §_______§ nouscholdbaseg | e graywater o
' infiltration trench soil
Graywater infiltration

and infiltration using

ditches and drains

Throughout the social survey, the community's agreements on the improvement
for the wastewater management and their wi_llingri&ss 10 participate in the program
“have been confirmed, The community participation will be in the form of '
retribution, manpower as well as mutual help an_d]or material input depending on
their capabilities. Regarding the specified simple sirategic options {option No. -
to No. 5), the respondents in cach model arca indicated their prefecences as

"shown below:

il mp | e | e
S!rategic “‘:‘&h"’ld iﬁfoflguon Househeld in!’orxrgtion Househald infaxne\gtiou l'lous‘gho!d Info:(x:sgtiou
Options No. ey |interview | SOV | fotenview SEVEY | jnterview { WYY | interview
{1} Cieansing of dichesiraics 0% 0% UL b0 0% | 100% 51% 8%
) irprovennent of Gichesidralos. | 20% | 1 0% e | 0% 10% ox | 5% we |
{3) Lestallation of soreens % % % 1% 3% ok | 0% 8%
(4) Infitration eoch (hovsehold) | 16% 0% v | 0% 3% 0% 1% 0%
() Lafisation beach (comanoa) | 2% 1% e | o 5% 0% % 0%
Others we | ow o | W% 0% 0% 0% 0%
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9.4.2

Even though technically these five (5) options could be casily implemented by the
community with a rminimum technical guidance from the local government and the
utilization of lacal resoucces, still as an incentive to encourage community

- participation, it would be preferable that the local government provides the
 sophisticated materials to those communities willing to install the systems.

Moreover, public campaign and continuous technical guidance of the local
govemment is essential.

Technical Aspecls

Comparative evaluations of complex strategic options, those from No.7 1o No.10,

that arc essentially projects requiring significant investment, were conducted to
identify the possible optimum projects and the relevant cohstraints, if any.

Based on the results of comparative cvaluation, as the canal water improvement
program, amo'ng the relevant strategic options (Option No.7 to No.9), dilution
water introduction from the long storage (option No.8) is identificd as the most
cconomical one. ‘Though this could be implemented very quickly, there would be

-~ no water available for dilution once the ongoing water supply project is coripleted.

- Between the other two {2) options, double canal section with the required influent

pump facilitics and treatnent plants, one each at Lembo-and Maccini Sombala
(option No.9), is more cconomical than (he other one (option No.7). Morcover,
the option No.9 is more prefereed from all other physical, environmental and

- functional aspects of the canal, as' this option does not interfcre with the canal.

‘Box type (covercd channcl) mlcrccptor syslem, whcrc, lhb collccuon system of - -
graywaler is combmcd with that of treatmenl, insitu anacrobic filter system, is
“determined as lhc most economical means of Losari beach proicclion (option

No.10a). However, with the necessary structural modifications this interceptor

system could be constructed along the coast line of Losari beach to serve a

multipurpose use of coastal beach erosion mitigation cum promenade.

The optirauin interceptor sewerage syslem for the central arca (option No.10b) is

" determiricd as the one thal would limit the maximum length of exposure of
- graywater in a ditch or drain, prior to interception mlo the collection sewer

network, to 600m. The project cost of this interceptor system would be about
37% of the corresponding cost of conventiohal sewetrage system as per the
Feasibility Study (ref. Section 5).
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9.5

“The dlrect construction cost of the lhesc options requiring s:gmﬁcam investment
(oplicn No.7 to No.10b) are gwcn below. :

Uit ; Rp. mitlion

Oplioh No.| ~__ Description of option | Direct construction cost
T Accators within the canal 3,046
g Dilutton water introduction 515
g* Canal water conveyance and treaiment 4,335
10a-1 lnsérl_bcach interceptos (single purpose) 1,700
10a-2 | Losari beach Intérceptor (multipurpose) 7,365
_10b Interceplor sewerage system 113,270

Note: *  All these optioas assume the provision of three (3) gales, on¢ cach at Jongaya,

Sinsijala and Panampu canals

Findings of Alternative Study

1

2)

Community participation (involvement) for realizing the simple means of
graywaler management shall be promoted under the initiative of the

" Municipality of Ujung Pandang (KMUP) and those options should be

implemented in step by step, starting from the five Kelurahans where the
social survey has been carried out. '

When the overalt environmental improvement of the objective area is targeted
on a short term basis, the three (3) project components of option No.8,
No.10a-1 and No.10b of above arc recommendable as the cost effective
(least cost) project package. These projects would contribute o both;lhc
improvement of living environment and water environment of the o'bjecitiw:
area. The totat direct construction cost is about 15.5 billion Rp. -

The project compaonents delincated above are itlustrated in Fig.‘ 4,

However, if the multipurpose interceptor sysicm for overall protection of
Losari beach, including that of coastal erosion mitigation, is used instead of
the single purpose system (option Ne.10a-1 is replaced- with option
No.10a-2) then the total direct construction cost becomes 21, 150 bllhon
Rp., an increase of 5.665 billion Rp.

Moreover, in the medium term if the graywaler conveyance and treaiment
system is to replace the dilution water introduction (due to the unavailability
of water from Jeneberang river), as the canal water improvement program,
lhé_n the sequired additional investment as the direct construction cost would
be 3.905 billion Rp.
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It is noted that the investment for interceptor SC\vérage system for the central

arca is of long term, since the project is also the initial stage of conventional :

sewcrage system development as per the Peasibility Study (ref, Fig./0 and
Fig. 14).

Morcover, this interceptor system is financially viable (cost recovery is
possible), with a taiff system set within the affordability of beneficiaries,
wheri the wastewater management service is comprised of both intereeplor
sewerage (graywater management) and desludging of septage
(septage/blackwater management), -



" Table 1

1. Investment Cosi

Total Cost of Proposed Master Plan for Wastewater Management -

Unit : Billion Rupiah

_Project Component __1996~2005 2006~2015 Tolal
Sanitary Improvement 2.44 4.71 7.21
SMS (B/G) 2.27 0 2.27
Sewerage System 55.68 - 405.29 46097
Sub-total 60.39 410.06 470.45
Land Acquisition 8.16 8.14 16.30
Administration 111 8.11 0.22
Engingering Scrvice 6.68 48.63 55.32
Total 76.35 474.94 551.29
2. Annual O&M Cost Unit : Biltion Rupiah / year
___Project Component 2005 after 2015 |
Sanitary Improvement .31 0.53
SMS (B/G) 0.03 0
Sewerage System 1.11 0.22
Total 2.45 9.75
Table 2 Total Cost of Proposed Master Plaﬁ for Solid Waste Management
1. Investment Cost o _Unit : Billion Rupiah .
_Component. 1996~2005 - | ' 2006~2015 “Total |
Colleciton - 15.62 2197 4358 1
Strect Sweeping 125 1.71 S 2960 )
'| Ditch Cleansing - 0.34 0.11 046 7
Disposal 26.40 27.59 58399
Office 1.58 0 - L.58
Sub-total 3 45.20 57.38 102.57
Land Acquisition 6.66 2,80 . 946
Administration 0.90 1.15 2.05
Engincering Service 4 5.42 6.89 1231 .
B Tota) 58.19 68.21 126.40
2. Annual O&M Cost Unit ; Billion Rupiah / year
Component 2005 2015
Persomiel 172 2.17
Fuel 1.85 2.71
Maintenance 0.55 - L16
Depreciation 3.32 7.52
Others 0.41 0.62
| Total _ 7.85 14.17
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