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ERCJECT GICEST

Master Flen & Feasibility Szudy for
Environmental Sapitation {(Humean Waste L
water Disposel, and 3clid Waste *lanagement)
for the city of Ujiung Pandang.

Uiung Fandeng

Uirectoratz General of Human Settlement,
Fiinistry of fublic wWorks.

¢ prepare Master Flan and Teasibili{y
vudy of Human wWaste and Waste Water
vosal including o site and oif sits
fem wiin® trezatment plani. The prodeci
J

cover wnale ¢eniral ity

- io prepars on sits s¥suem araa whers off
sive eyvstem courd nol De sescibis Lo
: .
“

imeden

m
3

- Tg prepers tns feasioility studv,
masterpian fer so1id waste menagemenit  of
the large cizies that can be aprlied as te

ol s

recommend the most stitanles system
- Thig mnroject 1&g conslaering the cost
ceifecrive wav and faciliveting the oipw
neorie fer tneir human waste and wasis
vater dignosal .

Thid oroject is anticipated to be

er planning including pre
izn work and institutionsl}

-~ Lerge cities pave more complex solid waste
management provlems so each town haw to
have town feasibility study, mastzsrplan
and dstailed design

This masterplan should include five
aspects of solid waster manascement 1.e

- Instituticnal and organization

~ Financial and retribution

- Technical operation including collec-
tion, transportalion, treatment and
"final disposal.

~ Lesal/reculution

-~ Comynunity participdation.

The project stages are

— 81~



- Preparation of solid waste mansgzement
feasibility study, masteruvlan, and
detailed design.

- Basic design for pilot plan.

- Frogremming the madium and shor terp
planning.

- Impiementation the medium and short terw
nlanning

6. Scope of Assistarcs Reguested
+ Humzn wWaste & Waste Water Disposal & Solid waste

LO0G. 060G

- ¥Ipert Services = 130
- Feliowships 246 mm = 103,000,000 ¥
Sub Total i = 235.00G.006 ¥
. Time Teriog= TOH months (120 mm



TERM OF REFERENCE (TOR)
for

Master Plan & Feasibility Study Tor Environmental Sanitation
(Human Waste & Wastewater Oisposal, and Solid Waste Hanagement)

in the City o¥ Ujung Pandang

1. Background of Stidy
1.1, General

Ujung Pandang is the capital city of Sulawest Pravince. The
city consists of 11 Kecamatans covering an area of 176 km. It
is undergoing a rapid urban development as the cocmmercial and
industrial center of East Indonesia.

The population of the city has grown from 0.58 million in 1973
to 0.9 million in 1989. It is expected to further increase to
1.4 million in 2010. The city was originally cdeveloped on the
flood free coastal banks facing the Makassar Strait with a
graund elevation of 2.0 - 3.0 m above meas sea level. However,
the city has been expanding toward east to the low-lying floce
prone areas of the Tallc River Basin with an elevation of 0.5

© 20 m above mean sea level to accommodate the ever increasing
population in recent years. :

Such urban developments. further exg;g;bgpe the flooding and
1iving environmental conditioﬁ§'5?dthe city. aAs the
consequence it has become necessary to improve the urban
drainage and wastewater disposal systems of this fast
developing city. o ' ' e

1.2. 'Wastewater Problems o o

Cfeled a7

ODomestic and commersial sastes are the major water pollution
sources of the“city.ij;4led waste 1is generally +treated by
septic tank/?eaching‘s?stem} Howéver, the treatment level is
noﬁ_very:satisfaptoqyfdue to inadequate operation and
maintenance, and grobably as well due to some design
defipigﬂ;jes. of the facilities. While, the whole gray'water
from bdtﬁing; washing and laundry are directly disharged into
the road dj;ghes and storm water drainage channels with no
Lreatment, ékd finally get disposed to the sea. The city 1is
yet to have a sewerage system.

Water pollution of the ditches and channels in the city 1is



sarious, especially in the old developed earea with a high
pepulation density. Cosstal sea saier is also much rolliuted.
Gerbage dumping into the ditches end charniels furither wvorsen
the water pollution problems. Groundwater quality is z2iso
severaly affected due to human waste infiltration. k:{erbpmg
disease is widely prevalent among the city residents uhi%ﬁ 555
attributed to this peser sanitary and living snvirormental

T
condltfbns.

The above water pollution problems will Ffurther
accordznce with the population increese of the cit
plan of wastewater disposal 1s very necessary 't
this water pollution problems tnersoy ennancins
environmental conditicns of the citx.

G. 30lid Waste Problem

Trie situation of solild waste manzgemept Citlss Lo F2nozng,
are now pehind. from the statisfactory level.
gt ¥ a0

2. Objective and Area of thé Study

The objectives of the Study are sumnarized as fellici's

(7
cdrzinzge and

tis rormulation of a ;master vizn oi urosn
wastevater disposalf for: Uiunz Panaang civ:. tzargeling
the vear 2010. '

flrse

tii) Identification of immediate impiementaticn nrogecrt.
preparation.of feasibility study ofgf&rSt stage
implementation project .and preparation_of preliminarcy
engineering design of the immediatz implemsntation
relevant facilities.

{i11) Transfer of relevant technology to local technocrats/
enginsers.

The Study Area covgrs the entire Uidung landang city arves of
170 Im\z ans ils vi;f.init)" Location of the Study Area is shown
in Fig. 1. Bt

3. Study Approsch

J.1. Wastewater Disposal

{17  The Consultonts shall prepare an integrated master plan
for wasléwaler treatment and disposal of domestic,
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Solid Waste Management

commercial, institutivnal and industriel sources. Tihe
proposed plan shall contribute to ilmprovemsnt of public
health end sanitetion and water quality of public water
courses and coastal waters.

{2} The Consultant shall Dronose the master plan in
conformity with the long term urban development plan of
the city. The proposed plan shall be compresed of an
optimum combination both. the on-site sanitation s¥stenm
and severage svstem to attain a satisfastory level of
westewater treatment with limited Tinanciel resourves.
The wastewater dispossl system/facilities shall be
designed in due consideraion to cost recovery of the
project and affordability of bensficiaries.

:31 With regard to the biological wastewater treatment
sveiem, there exist various alternztives consisting of
hoth suspendsd and attached grostth types. Tne Consultants
shzl] select the most economic and simple svstem to suib
the local tropical climatic conditions.

14) The Consultants shall provide the feasibiltiy study of
first stage implementation project lengineering,
financial, environmental assesment and institutionall.

7 leenireg of Channel

Cleaning of the E\lstlnc channpl i1l also be included in this
Study. Fossible major- cleanlna measures are control of garbage
dumping into channel and flushlng of channﬁl Flushing of
S.Jjongava, S.Fanampu, S.Sinrijale and other connected channels
by the intreduction of tidal uatnr/rl\er hat°F is considered

to be a viable option dé§E¥W1ng a detajled in investigation.

Its feasibilitv shall be studied along with the related storm
water drainage plans.

bludgm Treatmont Plan ImprO\ement and Developmnnt

‘Based on the existing sludge . treatment plan,  the consultent

should prepare the required improvement and development of it
to accomodate future needs.

a e e

ATl “,(-‘/r":-- .
- Preparation of solid waste managéméntw/fe&sibility study,

mEsterpian— of study area
¥ Data collectior and fiélh’investigation

*+ Review of plans and reports concerned,
t Development of the consensus masterplan



! o L.
Identification of spscified area for implementation study
- Basic Uesign for pilot project

£ Collection and analvsis of New Data for the d=sign of
pilot plan facility
1 Site selection
3 Collection zoning
- ¢ Collection and'transportation svstem
* Besic design of pilot plan facilities
¥ Maintenancs and operaticn plan
I Istimztion of construction cost
+ Estimation of operztion and maintenance cost

~ Lrogramming he Medium and shor:t term rianning

~ lmplementation the medium and short term planning

o
]

cope of Work

In orasr to achieve the objectives set out in Chapter 2 and Chapter
3. the Consultants shall perform all the necessary technical
studies and fisld investigation including, but not ilimited o, the
iollowing works.

t 1} To review reievant previous studies and reports

t 21 To colilect, c%%}ate, update and examine the data and
1nfornmtlon regar 1ne

i} topographical end gedlogical conditions -
2) ,population, land use. and urban developments
L_ﬁfjh\drologlcal hydraulic and water quallt\ condltlons
.44 surface and groundwatei: use
i lon¢ltud1nal and cross sections of river end channel
< 8 E\lStlnc urhan drainage system and facilities
| + 7)1 existing wastewater disposal system and facilities
81 existing water supply system
1 91 floed damages

¢10Y waterborne disease and other environmental damages

¥ 11). solid vaste generation and disposal.
. f;gi relevant law and institution
}

others
{ 3} To carry out field survey and investigation such as

1) up-dating of existing topographic map
2) water quality of river, changfl and coastal waters
4



3) ‘groundwater table and od ility
4} solid waste (garbage) dispcsal into drains and chann=ls
31 other

{ 4) To pnject population, land use and other relevant socic-
sconomic conditions. '

{ 31 To priect pollution load gensration and to simulete water
pollution of the river/channsl and CEFtal weters.

i 51 Te conduct the alternative studies of wasteswater disposal and

ciapning of channsls. systems

T prapare the master plan including construetion and ¢ & M

n.zns z=hd ity cost estimation

\ 2 To conduot the economicel, financizl. institurionzl and
emvironmental evaluation.

3¢}
0
n
U
b
.0
r'*
o
-
23
C

- g2iac rgent project
101 ¢ prepare the preliminary design of the urgent project and
s cost estimation

112 72 vrepare the U & M plen of the wurgent rroject 1is cost

2zTamzTien

{127 To per repare the institutional recommsndations.

Implewentation Program

Directordte General of Human Settlements (Cipta karval, Ministry of
Pubiic Works shall be +the organization. for the conduct and
coordination with other concarned agencies for the Study .

: Lo ALEEIR A LR
The Srua3 hlll be complnted wlthlq seVenteen LT months “and during
the course of the Study, the following reports shall be submitted
by <ne Consultants to Cipta Karya in Englisk,A tentative implemen-
tation schnedule is showwr in Fig. 2.

o R
(1) Inception Repert (30 copies) within two (2) months after
commencement of the Study. '

[2) Progress Report (30 copies) within six {6) months after
cormencement of the Study.,

{3) Interim Report (30 copies) within eleven (11} months alter
commencement of the Study.
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.

{4} Draft Final Report (30 copies) within fiftzen {13) months after

conmezncem=nt of the Study.

{3} Final Report (50 copiest within seventeen (17) months after
commznc2ment of the Study including Executive Summary Report

(149G copies:.

Uxpertise Requiremsnt

P =ormiiige requirement for a satisfactory compiztien of this
g 1t oas foilows,
MM
Pry Tzzm Lonage: 18
2y Hvdeolagled 3
i 51 raziliry Lesign Engineer =
14} Sanitary Ingineer . Ld
13 Ssiwerage Facility Flanne o
tG1 weter Guzality/Environment Expert )
{71 371id Wasis Management Expert i
«Er Lznd Use Flanner i
191 Zccnomist/Financial” Expery &
¢ 10 Toragraphic Survey Expert 3
T2 e BV 2
Referznces
il *lasterplan Assainering Kota Ujung Fandang, PT. BIES
international Inc., 1978.

21 Ujung Pandang JUIDP, 1995/1996.

Fandang, PT. Waseco Tirta, 1991.

- 88 —

31 Caotline Plan Fembuangan Air Limbah Domestik

Rotamadya® Ujung



The Application form for Jjapan's Developusnt Survex

application Project Title : Master Plan and Feasibj
lity Study for Environmer
tnl  Sanitation Hum;

waste and - Waste. Wat(
Disposal, and Solid ¥as:
Managemenit) for the (i
_ of tjung Pandang.

Government of Republic of Indonesia '

jotal Project Cos:t ¥ FX5,000.000

fesponsinie Minisury implementing Agency

{Ministry requestinz ivi {igency in charde of execution of
the project]

Ministry of Public »orks Directorate General at Human
Settiements.

Froject Descéripticn

1. Sackdround {FPlease describe in detail]

{1) Current Situation ol the Sector
waste nrater Disposal

_ : - \have

Severage impiementation \h&sy/ just ‘begun in Jakarta, bMed.
Bandung and Cirebon {rehabilitation). Compared witn zaber sup
sector, the sewerage sector is ralher new, but GOI has decided
commence severage implementatioﬁ in some other cities {or 1beb
iiving environment and further economic growth that is the ma
terget in the [ifth [ive-year plan (Repelita VY 1369/3%0-19353/9

Solid naste

~ The Governewnt of the Republic of Indonesia intends to impr
the city environment and solid weste management.
- in the 3th [ive vear Development -Plan ({Repelita V)
"Directorate General -of Human Settlement, the Ministry of Put
Works as an executing agency, g¢ives a higher priority on s
waste wanagement project and plans to expand the ser
coverage of solid waste collection.
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j

- The situation of solid waste management in [ollowing citieg
Ujung Pandang are now far behind from the statis lactory leve)
50 each town has to have ovwn masterplan of solid waste
pmanadepent.

Problems to be solved in the sector

waste Water Disposal

The prlority of the sector is still low in spite of 'its
imporiance since the benelits oubtained by sewerase implementation
is no fuily recognized. Areas serverd wiilh piped system zre [ree
from vater borne discase but it is just 1lhe ‘transference of
peiiutents form one piace to another. it 1is indispensabie 1g
properiy freat, tihe coliecled sewage in order il achieve tie
netber sanitary condition and living environment.

Solid Waste

iietropolitan and large cities have more compiex solid waste
manadersnt probiems so each town has to have own feasibilit:
study, masterplan and detailed design

This wasterpian should include five aspecis ol . solid waste

management i.e. : o _ ' : '

- institvtional and organization

- Financial and retribution - :

- Jechanical operation including coliection, transportation
treatment and [inal disﬁosal.

- Ledal/regulation

- {ommunity participation

The project stages are ) ) : .

- Preparation of solid waste management feasibility skudy
nasterplan and detailed design.

- Basic design for pilot plan

- Prograsmming the medium and short term planning

- implementation the medium and short term pilamning

{3} Recessity and Importance of Improvement in the Sector which le:

to the {ormulation ol the project

- Solid Waste Management

Some cities such as Bandung, Cirebon and Jogyakartn are alrea
served by sewerage system but the living environment there is n
fuily iwproved because ol the absence ol sewage tretment: pia
(Bandung and Cirebon will have sewage treatment plant though A
and Zwitzerland Gevernment Aid). It is urcently neceded
commence Lratment plant construction to recognize the benelis 2
this to raise the priority of the sectar.

G} -



{47 Relations betveen the sector and the project
Hasle water Disposal

Since there is no sewerage svstem {old svstem) in the city where
mostly people used on site sanitation system {the system is not
suitable at present due to the development of the city planning},
it is desired and necessary to ‘prepare master plan and
feasibilisy study of human wasie and wastewater disposal. This
request in tine with policy and strategic of the sector.

{3y teasons why Japan's Grant Ald iy reguested for this particular

wastewnier Disposal

Zreparazion of Master Flan and feasibility study on jiuman waste
and wasiewater D '-sposa1 is the hest choice for the city of Ujunz
Pandan¥. w2 have nct experince with Japan Expert to conduct Lhe
same  siudy in other city/province and due to the limited buﬁget
¢f the Government of indonesia, ve have the fecling that Japan's
‘urant aid is the uest so;utlon.

Thjectives ant outline of Ythe froject
D1y Ghizeiives of the Frojec
{i! Shori-term Ubjectives
waste Water Disposal
7o wrepare paster plan and feasibillty study of human waste
and wastewalter including on site svstem and severage system
for - the city and surrounding area. It is also requestec
through this study staging of implementation and consteuctio:.
S5o0lig waste
To prepare the feasibililty study, masterplan and detaliac
engineering i{detailed . design} [or soiid waste  maragexent of
the larde cities {Ujung Fdnoang) the can be appl;catlon 50 a:
to recommend the most suxtable system.
{i1} siedium and Lons-term Objectives
waste Water Disposal
To make the gorvernmenl of Indonesis recognize the importanc

and- the benefits of sewage ‘tratment and thus to raise th
priority:ol tine sector lor further economic growth reason.

— a1 —



1% Gutline of *the Froject {Please give a full description of e

-

[F3]

—

{iii) Please [ully describe the relations between the project anc
objectives, "and how the project will contribute to the
sccompiishment of the objectives.

Waste Water Disposal

As many evidence shows that. human waste and wastewate,
(domestic wastes) has great potential and contribution i
ceuse  pollution and werse living environmént condition.. 7¢
avoid _such situation through this study it 1s expected tha
sources of pollution could be eliminated in proper wvav o
introducing a very advanced system [or domestic waste am
industrial wastes.

facility and eguipment and their ceiaiied speciflicalions]
~“aste Water Disposal
7o prepare and to design

siaster plan of human waste and wastewater disposal up to the Z3i0
Feasibility study of the naster plan up the vear of Z01Z.

for : Cities Area na Population
7. Ujung Pandang 17,642 §3%,250

5o0lid waste

To prepare the feasibility study, masterpian and engineerin
services {(detail design) for solid wasté management of the lare
cities {Ujung Pandang]).

Location Plan of each facility and/or Equipment

tijung Pandang {South Sulawesi Provincel

{i) Cost Estimates {please describe in detail ail the premises o
which the cost estimates are base}

pTTTTTTmmm ot essi-ssmsassoooes ietionshies | inlzd
U ixpalriale 7 tezzl fxoeel :
----------- .-.-.-.........-.-__..-_'----;..-,'...............,...-_..___....-_.;-..-....“.a-_.--.-
I. Waste Waler #isposal © 7 33,800,000 | - VT, 000,000 7By, 000, o0
7. Solid Waste Y O084,000,000 ] T 42,860, 00k | . P dz,000, 00
T
1
1



{ii) Land Preparation

{n) To which extend has the lend been appropriasted Tlor the
project 7

Local Government of Ujung Pandang

{b) When will the appropriation of the 1and be completeq

After proposed by the study, then Local Government will
prepare appropriate the land.

{Fiease attach the laws and procedures concerning the
appropriation of land]

{2 Electricity, water Supply, Telepnone, Drainage  ana Ubher
facilities
_{Please describe the extend to which above mentioned incidentaj
facilities have been prepared)

L)

is there any information, statistic and data re¢garding geograph!
cal,deological, meteorological, oceanographical situations, etc.

{1l anyv, please attach those information]

o. Improvement Plan (if any, please describe in detail the contents
such. a plan that will anable the Agency to handle the project =
effectively and elliciently)



6. List of rejated projects

{Please [i]ll in bejow il there is a project execuled by another donor
country or international organization in roiated areas)

—
s

A%

i d

—

Name of donor
JIiCa
-

Project Tille

dasier Tlan & Teasibility Study for Environmental Sanitation

Iy

{Human waste & -Waste Water Disposal, Urual
Wazie SManagement) for .the City of Ujung Padnang. ~

an_ Urainage and ‘Suiid

Froject OGutiine

Tvpe of Assistance _ _
{zrant, ‘loan, technical assistance,etc) : Technical assistance

Frajecl ¥eriod

1o montns

Kelations wikh
this Froject



WEFE2  O/N

QUESTIONNAIRE ON THE MASTER PLAN AND FEASIBILITY STUDY
ON ENVIRONMENTAL SANITATION
IN THE CITY OF UJUNG PANDANG, THE REPUBLIC OF INDONESIA

November 1993
JICA ?reparatory Study Team

In response to the official reguest from the Government of
the Republic of Indonesia (hereinafter referred to as “the
Government -of Indonegia), 'the Government -gf Japan decided to
implement the Master Plan and Feasibility Study on Environmental
Sanitation in the City of Ujung Pandang (hereinafter referred to
as “*the Study"), and to send a Preparatory Study Team
(hereinafter'referred to as "the Preparatory Team") to Indonesia

in December, 1993.

_ The following data and 1nformat10n are needed to design the

Study. The Preparatory Team appreciates it greatly if PLP/CIPTA
kARYA, Dinas Kebersihan Kotamadya Ujung Pandang and other
‘agencies concerned could prepare these data, at least the list of
information sources, and 1f they could assist the Preparatory

Team to collect thess information.

1. GENERAL
1-1 Background of the request:

a. Deficiencies of the existing environmental sanitation
system (human excreta, wastewater and solid waste) in
Kotamadya Ujung Pandang -(KUP) {technical,. institutional,

: ‘financial, social and environmental )

b. Health statistics which show the urgent need for the
improvement of environmental sanltatlon system in XUP (see
1-8}

-c. Damages caused by deficient env1ronmental sanltatlon
system to other urban systems such as urban- drainage
system

d. Willingness of concerned organxzatlons especially that of
KUP, to prepare and 1mplement the env1ronmental sanitation
master plan : .

1-2 Indon951an side organizational- structure For the condqct of
the Study:

a. Names and positions of the Steering Committee's members
b. Names p051t10n5 and spec1a11t1es of counterpart personnel

1-3 Scope of the Study:

a. Plahning'period
b. Study area’
C. Study waste : . g

- liguid waste: human waste, gray water, etc.

- g80lid waste: household waste, commercial waste, etc.
d. Services of Dinas Kebersihan KUP to be covered by the



1-4

1-6

1-8

1-9

Study _
e. Minimum service level to be achieved by the target year
f. Priority service and priority geographical area if phased
improvement is reguired

Review results of Repelita V (especially those for the
sanitation and solid waste sub-sectors):

Strategies (Technical/lnstitutioﬁal/Financial/Promotional)

d.

Ir. Investment plan {sanitation / solid waste)

¢. Human resource development programme (sanitation / solid
waste)

d. Public health education and communal participation

programme
e. R&D of appropriate technologles for environmental
sanxtutlon

Outline of Repelita VI (especially the parts related to the
sanltatlon and solid waste sub sectors):

a. Strategies (Technlcal/Instltutlona1/F1nanc1al/Promot1onal)
b. Investment plan {sanitation / solid waste)
c. Human resource development programme (sanltatlon / solid.

waste)

d. Public health education and communal part1c1pat10n
programme

e. R&D of appropriate technologies for ‘environmental
sanitation

Qutline of GOI's policies of decentralization and 1ntegrated
urban infrastructure development

a. Policies for urban development in Indone51a Tim Koordxnasl
Pembangunan Perkotaan . {TKPP) August 1987 :

b. Role of local government (Tk-I1), provincial -government
(Tk-1} and central government for urban development

C. IUIDP Sulawesi

Census data_1980; 1985 and 1990 related to the Study -
{population, water supply, sanitation, etc.)} at national
level, provincial level {= South Sulawesi}, kotamadya level
(= Kotamadya Ujung Pandang = KUP), kecamatan level and
kelurahan level including future projection of population

Health statistics related to the Study at national and
provincial levels including historical data:

a. Life expectancy

b. Infant mortality
c. Mortality and morbidity of excreta related diseases

Organization:

a. Central government and provincial government agéncies
responsible for the development of urban sanitation and



-ad,

solid waste sub-sectors

Administrative structure of KUP’

Administrative structure of Dinas Kebersihan KUP its
duties and resources (staff, egulpment and facilities)
Roles and responsibilities of Bappeda Tk-11, Dinas PU,
BKL:H, FDAM, Dinas Kesehatan, RT/RW, PKK, etc. for
environmental sanitation in Ujung Pandang

Government agency responsible for river water and
groundwater quality monitoring in Ujung Pandang

1-10 Budget of KUP and Dinas Kebersihan KUP:

a.
b.
C..

Revenue and expenditure in the last five years
Breakdown of revenue (subsidy, tax, user charge, etc.)
Breakdown of expenditure {(investment/0&M, sanitation/
solid waste/other services)

1-11 Socio~eéondmic conditions of KUP:

o

LwrHe Qoo

Admlnlstratlve distrlcts (kecamatan and kelurahan) and
their areas

Population, household, population density and income Level
Present and future land use-{see 1-17 d.)

Types of urban development {see 1-17 i.}

infrastructure (road, port, electricity, water, etc.)
Industries

- GRP(gross regional product) in 1980 1985 and 1990

1-12 Physical and environmental conditions of KUP:

[ «P e B o

[f9]

Topography (see 1-i7 b.)

Geology (see 1-17 c.)

Meteorological data

Hydrological data of major rivers-

Water quality of major rivers, canals and the sea nearby
Groundwater data (distribution of wells, water level,
water quality)

-Location of env1r0nmentally vulnerable areas such as

mangrove forest, coral reef, wetland, tideland, etc.
Spacies of valuable animals and plants

Location of officially protected areas such as national
parks and natural parks

Location of important landscape and scenery for tourism or
religion

1-13 Flood and its damages in KUP:

a.

b.
C.

e.

Habitual inundatiqn:area/maps (area, population, duration,
depth, times, etc.)(see 1-17 g.)

Flood damage due to heavy stormwater in the past

Causes of flooding (rainfall, high tide, defect/short

of facilities)

Urban drainage master plan for KUP

1-14 Past ADIPURA records of KUP



1-15 Laws, regulations, standards and guidelines:

a.

d.

Technical and administrative guidelines prepared by the

central government :

- sanitation sub-sector

- solid waste sub-sector

Rules and reguldtlons prepared by KUP and their

enforcement

- sanitation sub-sector

- s0lid waste sub-sector

Environmental guality standards and emission standards

- air

~ water:

-. s0lid waste (lncludlng hazardous waste)

- noise

AMDAL_requirements ‘for the Study (conbtzuctlon of sewage

treatment works, septage disposal works and sanitary

landfills may be proposed in the Study as the first

priority project)

- AMDAL guidelines for urban sanitation and solid waste
sub-sectors

- necessity of PIL and/or ANDAL

- environmental components to be covered by PIL and/or
ANDAL

- reviewer of PIL/ANDAL: reports

1-16 Existlng and on-going studies, plans and pIOJects for KUP:

SR TW MDD W

City planning

Urban investment programme

KIp

Water supply sub-sector

Sanitation sub-sector

Solid waste sub-sector

Drainage sub-sector

Permnas housing project :
Related studies, plans and prOJects

‘Cooperation projects implemented and to be lmplemented by

other bilateral or multilatera)l aid agenc1es related to
the requested prOJect

1-17 Maps and -aerial photography whlch show among-othérs, the

a0 oo

i 4] .

faollowing:

Boundaries of KUP, kecamatans and kelurahans
Topography of KUP and its surroundings

Geology of KUP and its surroundings

Present and planned land use of KUP

Present and planned road network system ‘with pavemEnt
condition information

Present and planned water supply system

Main .water courses and areas subject to floodlng
Present and planned drainage network system

Type of development :



- high density kampung

- medium density kampung

- low density kampung

- kampung areas where there is only footpath access

- kampung areas where there is access for small vehicles
- formal middle/high income areas with full road access
- industrial areas

.-~ markets and commercial centres

- major institutions

Locations of strategic facilities such as the Dinas
Kebersihan's central office, district offices, garages,
septage treatment piants, landfills, etc.

Proposed sites for future waste water treatment plants and
landfills

Note: Maps should be prepared to a scale af at least 1:10,000

for planning purposes and at least 1:2,000 for project
design.

1-18 Miscellaneous services:

&

o O T

Local laboratory services for water quallty ana1y51s and
solid waste analysis

Local distributors of welghbrldges

Local consultants specialized in env;xonmental sanitation

Local consultants spec1allzed in topographic and
geologlcal surveys

1-19 Economic, soc;al, cultural and other spec1al condltlons to

hé considered in the Study, if any.

2. SANITATION SUB-SECTOR

2-1 Water demand and supply in KUP:

a.

e S o B 1

Present water supply
- piped water supply
- wells with pumps

- gpen wells of households

~ others of households

Responsible 1nst1tut10n for piped water supply

Number of piped water supply system users ClaSSlfled by
user type

Amount of plped water consumed (annual total, monthly
average/maximum,  daily average/maxlmum ‘hourly
average/maximum)

Sources of piped water supply and intake locatlons
Present water quality at sources

Laws and regulatlons relevant to water quallty {see 1
c.)

User charge system

of households
-of. households

of o o o@

il.! 1'

~135

2-2 Present sanitation system in KUP:



a.

.

Institutional set-up of Ujung Pandang urban sanitation
system (especially the roles of Kotamadya, Kecamatans,
Kelurahans, RT/RW, householders, private sector and their
interrelations) :
Present sanitation systems and problems
- toilet types
xprivate toilet with septic tanks
and/or leaching pit o
xprivate without tank/pit o

% of households
% of households
sshared/public toilet % of households
x#other toilet facility %
- Number and condition of MCKs (MCK- Umum and
- desluging service :
- septage treatment
Present combined drainage system and problems

of households
MCK-Keluarga)

-3 Pilot projects carried out by GOI on innovative onQSite and
low cost off-site systems and their results:

Mt IR TS B w gl 1]

UASB

Johkasoes

Small bore sewer
Shallow sewer
Intercepier sewer
Others

2-4 Model facilities in IndoneSia and their hasic paraheters such
as area requirement, investment cost, 0&M cost, pollutant
removal efficiency, etc.:

a.
b.
c.

Oxidation pond

Septage treatment plant
Others

2-5 Industrial wastewater in KUP:

20 00

Type and number of industries

Amount and characteristics of industrial wastewater
Present situation of industrial wastewater treatment
Laws, regulations, standards and guidelines concerning
industrial wastewater (see 1-15 c.) '

3. SOLID WASTE SUB-SECTOR

3-1 Present solid waste management system in KUP:

a.

Institutional set-up of Ujung Pandang municipal solid
waste management system (especially the roles of
Kotamadya, Kecamatans, Kelurahansg, RT/RW, householders,
private sector and their interrelations)

Conditions and problems of present solid waste management
system

- generation of solid waste:

- composition of solid waste
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- storage at source

- collection of solid waste (method and service coverage)

- street sweeplng and public area cleansing

- transfer station

- transportation of solid waste _

- treatment of solid waste (composting, incineration,
ete.) '

- disposal of solid waste

- resource recovery including the activities of scavengers

- inventory of equipment (type, capacity, year of
fabrication, .npumber, condition, etc.)

- inventory of landfills (e.g. name, location, size, land
owner, operator, daily landfilling volume, year of
beginning, remaining life, conditions, etc.)

- persaonnel

-~ financial cond;tlon and user charge systam

Inventory of candidate sites for future landfilling

purpose

Role of prlvate contractors and prlvatlzatlon policy
Local industries which produce or are going to produc
collection vehicles, communal and/or household storage
bins, brooms, pedestrian trash baskets, etc.

Public health education and communal participation
Relationship/partnership between Dinas Kebersihan and
scavengers

Solid waste management by RT/RW:

Role of RT/RW in municipal solid waste management
Handcart collection system

- ¢collection frequency

- capacity of handcart

- number of workers per handcart

- pnumber of trips per handcart per day

-~ wage of workers

~ typical trip length

Monetary contribution of households to RT/RW under the
concept of solid waste collection

Model institutions of mun1c1pa1 golid waste management in
Indonesia

a .

b.

From 1nst1tut10na1 v1ewp01nt
- enterprise:

From technical viewpoint

- sanitary landfill

- incineration

- composting

From financial viewpoint

- user charge system

From social viewpoint

- community participation

. partnership with scavenger

{Thank you very much for your cooperation)
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THE CURRENT STATUS AND FUTURE
PROSPECT OF SEWAGE WORKS IN INDONESILIA

I. INTRODUCTION

[ndonesia’s MNational Guidelines, Known as “Garis—~garis Besar
Haluan Negara®, formulates the improvement of housing and
sertismants as basic human neéds, which eventuaily wiill leaa to-
clean and healthy 1living environment.

In Tine with the development of settiements,  sanitation
infrastructures (in general) and human waste and wastewater
infrastructure - (in particular) have te ba improved as weil.
Wastewater management is by far not a simple task, for improper
handling  of’ wasfpwater will = sureiy cause environmental
deteriaration. An example that could be mentioned is the impropger
discharge of sullage or grey water into the storm drainage that
will eventually end up in the rivers; thus’ po]fut1ng rivers.

River water, as we know, 1s consumed by the dwellers living along
the banks and it .is also abstracted by the water tUreatment
plants. Wanter treatment plants are designed to abstract and treat
a cartain volume and quality of raw water in order to. produce
potable water of certain acceptabie quality which are to be
distributed to  the consumers, thus should a particular plant
ahatracts water from a heavily poiluted river then it is alimost
certain that the piant could not produce watar which: 1is
acceptable as potaple water or water of recommendad quality in
accordance with the design criteria.

Ih Indonesia, provision of treated water has made a significant
improvement to cater with the rapid population growth, especially
in urban areas which have reached 5% {(or more than twice -the

rate of the national popu]at1on growth), and the development of
indusnrial estatas,

(m  tha other hand, we should be aware that, the availability of
supplied water is directly related to the volume of waste  water
produced, and facilities to accomodate the production of waska
watar have not been in Cﬂmp1|ance with the necessary needs.

DenSe1yfpopulated. u1t1es have surrpred env1ronmpnta7 megradaf1on
due - to grey water {from bath1ng_and wash1ng)rrpo11ut1on from
houses -and commercial premises {such as shops, restaurants and
hotaels), and alsa-illegal discharge of septic tank effiuents or
discharge of fresh black water into the drainage systems, caused
by limited space and high groundwater table.
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Derarioration of anvironmental conditions due o Tack ‘0T
sanitation Tfacilities could create chronic and acute health
impacts, which ~in Lburn could affect hthe tourism  inoustries as
wll., Preliminary observations in several cities shows that
wastewater has not  bean properly mahageﬂ Yern, shown oy Lne
overflowing of wastewater to the storm drainage. Tha importance
and necassity Lo facilitake wastewaher with proper Taciiihies ara
that wastewater could polilute the beaches and. coastal environment
which surely will reduce hourist visihs Lo hthe area.

[I. TYPES OF WASTEWATER DISPOSAL IN INDONESIA

Thaere are two types of practised disposal system in - Indonesia,
i.e. on-sike disposat and off-site disposal. On - site disposal,
using Septic Tanks and teaching Pits, is commonly built and used
in raral and urban areas, bubt this method is not suitable whare
groundwater table is high, low permeability of the soil and hign
popuiation  density. And most on-site dispeosal facilities rLreats
oniy biack water {toilet waste), whereas the grey water continuas
o pollute the receiving waters.

Off-site disposal method which consists of a sewerage network and
its GLreatment faciiity (prior to 'disposal to any receiving water)
ts more appropriate for urban areas and especially for areas of
tourism potentialities. Off-site disposal mekbnod is tha ultimate
means of rducing polltution caused by domestic and commercial
wastewater, and also industrial effiuents as weil (after pre-
traatment to remove Jts hazardous constituents). A sewerage could
adopt a combined {with storm drainage Tlow) system or-a 'separate
systam {which conveys wastewater onlty). A combination of the twao
svatams mentioned ' is available using a system.which is . cailed
Connection of Sewerage and Drainage (CSD) in  the .Tangerang
Seweraga Pilot Project area, : : '

Ouring the perieod of 1820 - 1940, the Dutch  Government in
Indonegia had @ already c¢onstructed sewerage networks for the
cities of Bandung, Yogyakarta, Surakarta, Clirebon, and Medan.
Sawarage systems constructed. in this period use high amounts  of
fiushing water Lo dilute the entering  pollution load,  for
treatment facilities, if any, only treats a small portion of the
conveved sewage (as a demonstration Tacility) while the remaining
flow is discharged into the nearby rivers or rice. fields.  The
most  advanced sewerage system was built in Bandung, which uses
Imhoff Tank and lagoon as sewage treatment plant. Most of the
sewerage netwnrks and the Lreatment plants have to and will be
rehabilitated, restored, and developed. '
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Sewerage
Population Coverage and Treatment Process

Since REPELITA IV, new developments and renabilitations of

conventionai sawarage syshems have taken piace in saveral
maior cities, 1.e. Medan, Bandung, Jakarta, Tangerang and
Cirenan., Sewage treatment method for these syshtems uses
hiological -treatment processes. Modified Activated Studge
process (Carrousel) is useg in Tangerang, while others use
Aerated Lagoons or Stabilitzatieon gonds. At present, Low
Cosh Sawerage Systems are also being taken into serious

considerations such as Shallow Sewer in the town of Soreang

which 1s being implementead.

2.1.1. Sewefage Development 1in Jakarta

Impiemantation of  sewarage -scheme sharfted upon the
completion of ~ the Sewerage Master Plan for the City of
Jakarta which was preparad in 1877. Following the Masfter
Plan, a Feasibility Study was prepared for the area of
Gampir and Setiabudi, and Detailed Engingering Design was
prepared for Setiabudi area which is known as Jakarta
Sewerage and Sanitation Project (JSSPY. - :

A sewerage development project of pilot scais is on-going
in the JSSP area serving a total of 170,000 popuiation
equivalent, ‘and this project will be compisted in 1993,
ireatment. plants uses aerated lagoon in Setiabudi Pond
which ‘has a capacity of 28,000 m3/day. The Jlength of
sewers is aboubt 46,000 m and will gerve around 3,700 house
connections.

Sewarage Dave10pment in Tangerang
Sewrrage development in Tangerang is known as Botabek

Sewarage and Drainage Project which started in 1980 with
the preparation of a .General Plan for Sewerage and

ODrainage :for‘an area of about 1000 Ha in .Tahgerang. The
length of sewers is about 20,000 m and the number of
house connections is 1,800 units witnin the service area

-of 42 Ha. The sewerage and sewage treatment facilities can
sarva. a. number of . 15,000 poﬁulatjon in Sukasari -and
‘Rabakan Ujung. Sukasari area adopts a conventional
{separate) sewerage system, whereas Babakan Ujung uses a
rudimentary {(semi - combined) sewerage system using CGD-
pits to collect dry-weather flow of the storm drainage
into the sewerage.
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An  activated sludge process treatment plant, Carrousel
type  with the capacity of 240 m3/d, treats the 1incaming
flow prinr to discharging into the raceiving stream.

Sewerage Development in Bandung

Betwaen 1980 - 1985, under Bandung Urban Deveiopment
Project (BUDPY} 1 sewerage had been impiemented in Eastern
Bandung Catchment Area serving a population of 235,000 in
b,314 Ha serving area and a part of Wastern Bandung with
apout 15,000 population served in 220 Ha serving area.
During the period of this project, collected sewage is
digscharged directly into the streams. For construction of
its treatment plant will be provided in the BUDP II.

BUDP LT was initialised in 1886 and it is planned to be.
completed in 1993, where in this period a treatmant plant
{stabilisation Ponds with a total area of 85 Ha) is going
to be completed.. At the end of the BUDP 11, 129,600 m
sewers is contructed and the population served is 600,000
peopte.

Sawerage Development in Madan.

In accotrdance with the Sewerage Master Plan which was
prepared 1in 1980, sewerage development in the city wiil
serve a total population of 573,000 in the year of 2000.
Implementation willbe divided into 3 stages  of Medan
Urban Development Project (MUDP). The MUDP 1, finanshed
in. 1989, laid 54,000 m of sewers and served about 45,200
neople. Then, the MUDP 11 continues the sewerage

development which will serve about 110,000 peopls.

Sewerage Development in Cirebon.

Cirebon  in one of the cities in Indonesia wnich has a
sewerage system and was built in the 1920's,  The total
length of -this sewers is 18,000 meters -serving a
population of 34,000 in an area of 161 Ha.

Cirebon Urban Deveiopment 'Project - (CUDP - IT & [
consists of . rehabilitation of the existing sewerage,
provision- of hreatment plant (Stabilization Ponaos), ana

develop new sewerage &area.
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.6. Sewerage Development in Yogyakarta

The sewerage in vogyakarta was constructed in 18385 -
1938 and consists of reticulation network and flushing
system network. [t is separated from the storm drainage
network and operated by gravity without any pumping. The

average slope of the main sewers is only 0.5% i north-
south direction), which makes it necessary to flush the
pipe wikh river waber. It nas recently bean

rehahilitated since 1987 and functions reasonably well,

This sewerage system served around 8% of npopulation
(32,000 p.e.) with covered area about 717 Ha. Moreover,
the number of domestic connections and non-domestic
connection are respectively 5000 units and 1250 units.

Treatment of the collected sewage is almost absent.
There is only a pilot sewage - treatment plant (trickling
filter) constructed in 1940, with design capacikty an 10
liter/second.

Condition of poliluted river/sea

Mostiy of rivers which is passing trough the city have been
“polluted by domestic wastewater and industrial wastewater.

The water guality for several cities was studied for example
Jakarta, Denpasar.

Based on these studies the result of wastewater quality is
thown bellow see appendix 1. :

Relation to the water supply development

Mostly of sewerage system as contructed by - the central
government, of Indonesia in several cities is seliected based on
water supply development.

Administration

Deceantralization

For design andg capital cost are issued from central governmant
and Jocal government has responsibi]ity for land aguisation,

0O&M, institutional development.

For “designing and capital cost are issued by the Central
GGovarnment, and the local government . has responsipility

107~



Finance for  sewerage construction will be borne av
countrias (IBRD, OFECF, ADB).

fariri system is deveioped by Jlocal regulation / perda,
in sevaral cities is combined with water bill,

Main Policy

Review of Repelita Vv

a.

Since the fTirst fiscal year of Repelita Vv in  1989-
Saritation project have been implemented in all prav
of [ndonesia. :

The target of Repelita Vv

~ 200 cities
- 5000 villages

Up Lo the end of Repelita V the total covelage citias
villages are

- Z6B5 cities
- 5400 villages

These project are .financed bLhrough
- [lonor Agencies (OECF, IBRD, ADRB}

- 3010 finance

Actual achevement 1989-1890 7 1992/19393

- Family - Family

nviranmental Sani- j- Family -~ Family
tatrine latrine “latrine latrine
27 Provinces. - Communal |- Communal |- Communal |- Communal
latrine latrine

:

1

1

I

]

]

l

B _
Itation Project  in
1

I

I

]

]

]

]

]

[}

1}
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Pol

Raason of difrerence hatween plan and rasult

' Plan . Result h Reason :
| T T T e e e e e e T T e ‘
- oenh cities ' 265 'Cities and Yillages|
| ' 1also financed |
i- BOOU cities X 5,400 ‘through  local !
i : ‘government.  via |
! ' VIULDP, H
1 1 1
] 1 1

d. No revised plan for Repelita V.

Y. Rapelita VI (Sewerage)
a. Orientation, main objective and targets of Repelita VL.

Repelita VI is under preparation for the time being, and
would be same case Lo sewerage sector.

In anticipation to the reguest of OECF mission same draft
of polycies in sewerage sector will be given bellow

I. General Target :

- To increase'of_envjronmenta! health
- Ta save and guard the invenstment of facilities
~ To protect natural resorces

II. Long Yerm Targets (PJPT)

Ta .ihecradse level of services through knowledgs,
technical managemnet and technical supervision for
wastewater facilities up to 90% of population in
1ndenesia where sanitation facilities is reached.

(r1. Short Term largets (Repelita VI).
To increase ;eve; of services of sanitation in urban

area from 50% up to 75% covered population and rural
area from 40% up to 60% of population.

The indicator for reaching of these targecs will oe
detected through decrease of infections disease infected by
wastewater contamination.
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2.

a.

b.

-Cancreta Targeh of Washawater

- Metropolitan : 7
- Big cities 13
- Medium cities 49
- Small c¢ities i57
~ Rural areas 5000

Packages program consisht of
~ Sewearage package

- Intarceptor

- Wastewater treatment

- River clean program

- sludge treatment

- Public toilet

— Rural module

Total Budget Rp 1.160.961.00

- Local Government
- Central Government

{ioan, grant, Technical assi

Poputation coverage in I[ndones

a.i. _
~Repeiita 'LV. -

Disposal for Repelita Vi,
citias

cities

cities

cities

villages

cities
cities
cities
cities
modutle

47
47
47
10
38

104
(i
257
3252
5000
5000

cities
module

module .

village

moduie

0.000

Rp 281.974.750.000 (24.29%)

Rp B78.968.240.000 (75.71%)
stanca),

ia

Current status with historical data from the end of

Basaed on #Mational Strategic for human waste and

wastewater dispasal, tot
urban areas is 37,8 %.

Popultation coverage in urban a

b.1. Currant, Status -
lrban areas 50 %
Rural areas 40 %

b.?. Reason of difference
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. Current gondition of sanitation in major cities.

o v e e e sm e e o s R T e e S e e e L L S S R TR T S T T s S A e e RS e s S S m e T e e
'Mo. lMame of cities! Current Condition of Sanitation | Remarks
e Rl B
vt.) Jakarta '5anitation coverage @ 61% on-site

t 1 1 ) 1

I 1 ) 1

Po2L) Surabaya 'sanitation covarage @ Y2% on-site |

I I 1 t

] 1 1 . 1

Pod.) Medan 'Sanitation coverage : 45% on-~site |

1 [} 1 I

1 1 1 ) ) 1

4.7 Yjung Pandang!Sanitation coverage @ 40,5% on-site)

1 1 I 1

1 1 t ’ 1

i1 5.} Yogyakarta 'Sanitation coverage : 40% on—-site|

1 1 1 . 1

I 1 ] ]

I B.) Semarang 'Sanitation coverage : 51% on-site,

1 1 1 1

I 1 ] : 1

' 7., Bandung isanitation coverage : 6b% on-site,

] 1 . 1 : 1

] I i 1

1 8., Denpasar 'Sanitation coverage : 70,1% on-site,Some hotel

' ' : "have sewsrags
! \ ! | systemn,

M e e e o mn ot et o A o oy o et e e e el e e s

d. Please see Appendix. |

e. Please see Appendix 1

Administrative Organization and Maintenance system in Sanitation
Sector. '

a. In big cities, the Dinas PU Kotamadya and ' Department Takes
responsibitity for wastewater disposal, but for some cities
where sewerage system has already established new organization
was set up. For other cities sewerage management under water
suppiy. antarprise. : ' oo

p. [ is not so simple for re arrangement of Tocal government

organization. To change the Dinas in local government. shall be
agreed by Ministry of Home affairs. :
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Anrnacnment

Zrasant Condition of sewerage system

Hame of city . DKI[ Jakarta

Service area

served populahion
Direct house connection
Total sewer length (km)

Wastewater regulation

Washewarer treabment capacity

Name and location

Daily washewater flow
Uoheétic wastewater flow :
Pollution equivalents
1ndustrial wastewater flow :
Type of breatment plant
Treatment. mathod . .

Studge Lreatment process

2010 Ha
F70.000
3.681
46,000 m
Local Government Campany

395 (lIps) = 34,128 mi/day

Setiabudi

28.000 m3/day

60 cu.m3/ha - day
Aerated lagoon
Biological process

ﬁrying Ded-_

Industrial wastewater regulation

{reatment. method of industrial wastewater

Water horne desease

Water polluktion of river, sea and ground water

BOD = 80 mg/1. or less
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frasent Condition of Sewerage System

Hame of cihy

F{ o

o

¥ el

[a]

0.

Cirebon

Sarvice area

Served population

Direct house connection
Total sewer length {km)
Wastewater reagulation
Wastewatar treatment capac

Name and location

haily wastewater flow
Domestic wastawater flow
Pallution equivalants

[nAustrial wastewater Tlow

Type of treatment plant
Treatment methbd

5ludge treatment process
Industrial wastewater acgili
Tréatment method of indust
wastewaﬁer

water borne desease

Attachment, [[

161 ha.
34,000

6.000 HC

. 18.000m

ity

VoL

rial

Part of the PDAM

3.000 m3/day

Ade lrma Stabilization Pond
Center of the city

3.000 m3/day

300 kg/day BQDL

0

Stabilization pond
Biological procass

Drying bed

{



Fraesent Condition of Sewerage System

Mame . of ciby

8.

10.

T,

Yoagvakarta

Service area

_Serﬁéd papulation

Direct house connection

Total sewer lenoth (km)
Wastewater regulation

Wastewater treatment capacity

Name and location

Daity wastewahter flow
Domestic_wastewaﬁer flow
Poliution equivalents
Tndustrial wastewater flow
Type of treatment plant
Treatmant method

Slurdge treatment process
Industrial wastewater equiv.
Treatment method of industrial
wastewater

Water bhorne desease

- 114~

Attachman

717 ha.
{(32.000 p.e.)

6.250 unit

870 m3/day

Batul Aerated Lagoon

Aerated Lagoon
Biological process
Drying bed

o
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Present Condition of Sewsrage system

Mama of city : Medan

bt}

Service area

Sarved population
Direct house connection
Total sewer length (km)

Wastewater regulation

Wastawaber treatment, capacity

Name and location

Daily wastewahter fiow

Domestic wastewater flow
Pollution equivalents

Industrial wastewater flow

Type of treatment pTant

Treatment mathod

5tudge treatment process

Industrial wastewatar equiv.

Treatment method of industrial

wastewater

Water borne desesse

—115—

i55 ey
14.000
76.000 m
Part of ﬁhe PDAM

16.000 m3/day

Mean Stabilization pond
11,170 m3/day

B8.910 m3/day

2,260 m3/day (including the
comercial area)

Aerated iLagoon or Stabilization
Pond

Biological proc=ass

Drying bed



Arntachment 111

Prasent. Condition of Seweragae System

Mame of city @ langerang
1. Yervice area | 42 ha.
2. Sarvard populabion T 15,000
4. Uiract house connection : B.TOD
a. latal sewer length (km) B 20.000 m
H. Wastewahar regu?ation : Part of the PDAM Téngerang
6. Waétewater tfeatment capacity @ 2.250 majda}
Mame and location : Shkasari and Babakan Ujung
dan Karawaci Baru
Daily wastewater flow | - 1.650 m3/day

Domastic wastewater flow

Pallution equivalents o=

{ndustrial wastawater flow -
7. Type of tfeatment plant . pxidation detch (carrousel)
8. [reatment method : Biological process
9. Sludge treatment process : Drying'bed

1. Industrial wastawaner equiv. L=
ti. Treatment method of industrial
wastewatar -

17. Water borne desease - -
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Present. Condition of Sewerage

Mame of cihy @ Banaung

=]

Farvice areaa

Servaed population
Direct house conneqtimh
Tatal sewar ltength (km)
Wastewater regulation

Wastaewater bLreatment capacity

Mame and location

‘Daijly wastewater flow

Gomestic wastewater Tlow :
Pollution equivalents

1ndustrial wastewater fliow

Type of treatment plant
Treatment method

s1udge treatment process
Industrial wasteWéter aquiv.
Treatment method of industrial
wastewater

Waker baorne desease
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Antachmant,

1.214 ha.

570,000 person

129,000 m

70.000 m3/day

Bojongsoang Pond
21.427 mi/day

Stabilization Pond

Biolcgical process

Drying bed
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1.

E B

STUDY AREA

Topographic Figures

Ujung Pandang 1is the capital city of south Sulawesi
Province, located betwsen 113°18°'797 - 119°32'31.03"
Latitude east and 5°3'30.18" - 5°14'6.4%" longitudinal
south.

The recent status of the city is Kotamadya (Local Governmenty
Level I1F) consist of 1t districts (Kecamatan) and further
devided into 62 Subdistricts (Kelurahan) with total area of
18,581 ha.

Tha adminstrative boudaries of Kecamatan ({district) and
Kelurahan are shown in fig. 1.

The 1and of Ujung Pandang in wastern area inclines toward
west to.  eastern part from the elevation of 0. - . 5 meters
along of 20 km and flat area from south to east. In the
eastern part elevation between 5 —~ 25 m above sea level.

In the low land area there are some areas where elevabion
hetow sea level, so this area suffer from flooding and
formed to be swampy area (Figure 3). :

Natural Condition

Avarage rainfall of gstudy area is estimated to be 706 mm of
where rain fall in January and February more thas 50%. The
driest. month in August and September. Temperature vary
batween 22°C-32° C and humidity is 72 - B9 %.
Table 2.2. Average Rainfall in Ujung Pandang
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MONTH ' Average Rainfall in the last 5 vears |

L 1
1

; b e e o e T . AVERAGE :
: t1985 ! 1986 | 1987, 1988 | 1989, 1990 ! !
e e o o b— e e R e b e e !
, January ' 415 | 883 | 879 , 471 ; 185 , 826 X 706 )
| Pebruary 1396 | 445 | 402 27 ! 8585 | 225. 509
¢ March ' 451 ) 479 ! 304 | 496 ; 248 ; 250 366 |
'oApril o0t ' 208 | 108 ) 156 | 380 | 100 193 |
1 May 105 2g ' 89 ' 129 ! 0 i 227 ; 103 |
VJune P + 14 50 17 18 | 23 1 102 19 43
oduly Yos0 41 | 0 | 5 1 49 | 8 | 28 |
, August . 7 4 5 | 3 67 | 45 | F 2000
! September | a8 17 0 83 . 113 3 22
y October HE I A g | 18 | 93 | 65 | *¥ \ 56 |
! November 1 320 Y 240 | 90 | 428 | 170, % : 249 |
| December Vo4 ) 213 1217 ) 812 ) 436 | % ‘ 293
Source @ Agency for Mateoro?ogy anr Geoph131ca1 Panaikang

station (Ujung Pandang)

rable 2.3. Average Rainy day in Ujung Pandang

11385 | 1986, 1987: 1988 1989 ., 19%0 |
b m e — o m e - oo — F o o :
L January Y19 ' 26 ) 39 4 22, 24 ', 24 2d !
i Pebruary P48 Y 23 ) 26 21, 26 19 ' 22 '
I March booq7 ) o230 1l 20 18 1 t8 19 !
EoApril Aoq3 b o1a ) At 120y 22 1z 14
1 May o100, 512y 14 ] 7 1 19 ! 173 '
' June A A 4 1 al 12 30 7
UoJduly ' 7 6 | o g ! 1z 5 | 6 :
' August ! 2o 1 1 g ! 4 | z 3 !
| September | T 1] o 11 3 3 4 !
, October '8 ) 1B R I T T E - ' 9 !
' Novembar oo ) 49 b 15 ) 22, 18, ¥ ! 19 :
' December o240 20 0 .25 ) 27 120 ¥ ! 23 !
- Source Agency for Mefeoro]ogy and Ceoph181@a1 . Panaikang

Station {Ujung Pandang)

The City of Ujung Pandang is drained by twoe rivers
Janeorang, Tallo and other small rivers.

Jenebrang river passes Kabupaten Gowa and terminated in the
southern part of Ujung Pandang.

Dehit of Jeqebrang River is 1 ~ 2 m3 / sec and Tallo river
ig 125-200 m”/sec.
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Population and land Use

The shudy area covering approximately 18511 nha consisht of
aleven (11) d1str1cts and Further is divided into 62 sub
districts (Kelurahan).

the administrative boundaries of Kecamatan and Kelurahan /
desa of the study area are shown in fig. t.

The study area has been undergoing a rapid population
increase  in the recent year. 1t has increased Trom 559.853
in 1971 o 908.565 in 1980 and 1990 are : 943,342,

The total number of population of each kecamatan is shown in
Lable 2. '

Growth rate of 2,16% per annum as stated in TUIDP roncept is
admpted and used for projection of population.

Population the c1ty of Ujung Pandang is distribute.
regionally in 11 districts with different density pattern.
The minimum density is found in districts .of Biringkanya ' of
4 person / ha and maximum density is found in districts of
Maniajang (302 person / ha). :

Based - on prejection of population in 2010, districts of
B1r1ngkarava will reach populat1on dens1ty or 14 person /[
ha.

Districts Maniajang will be 449 person / ha. .

The existing land use pattern of study area is show in table
2.4,
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Table 2.4. Land Use pattern 1984.

e e
v NO. ITEMS : AREA : K
'_____in_m_mm__~_“”m_____rwrﬁ_ﬁun_*_____L________H___L _________
1 [ i +
. ) Settiement | 2,512.5 ! 13.9
] 1 1 1
] 1 L 1
Loz i Trade H 333.8 ' 1.8
1 ] ] 1
1 1 . b I
'3, -1 Industry : 87.9 ' 0.5
1 3 1 I
1 1 1 1
' 4. ! Institutions : .
' i - Governmant ' 165.4 ' 0.9
: ! - Education ! 87.9 ' 0.5
. ! - Health | 17.6 . 0.1
‘ ! - Social / Public : 123.0 ' 0.7
! ' — Cemetry ' 87.9 . 0.5
! ! - Store : 35.5 ! .2
! '~ (Ope&n Space ! 106.3 : 0.3
: ' - Road ! 245.9 | 0.6
| ) ' ; : 1.4
' 5. | Agriculture 1 !
i ! ~ pPaddy field / garden ' 6,150.0 : 34,1
: I — Fishery: I 2,020.8 : 11.2
! | = Forest : 448.8 . 2.5
! '~ Swamp i 1,863.7 ' 8.7
' ! — River ' 775.5 : 4.2
t ¥ . 4 1
] 1 t 1
' 6. | Undevelop. area Vo1, 242.3 ' 6.7
[} 3 : ] 1
] 1 I 1
Y 7.  Other 2,044, 4 ! 11,3
| B, l_____Hm____*__HH____~____"A______L______“ﬁuﬂ_"L _________
) [] ] |
: ' OKMUP {Kotamadya Yjung Pandang : 18,551 100
\ ___________ ______;__..,_.._._._.__._‘ ________________________________________
saurce : - Master Plan City 1984

- TUIDP Urban Investment Program Part I 1880
Economy Capability
Gross  Regional Domeétic Product of Ujung Pandang can be

summerized helow.

- 121 -

/



GROP (Rp. billion)

e i e\
"YEAR | VACIDITY RATE i CONSTANT RATE | AVERAGE ANNUALY
H | : ' | GROWTH RATE !
I ; : : (%) ;
:_______._f. ________________________ .}....‘_..._.___._.__.__.._--_.._% _______________ '

' t
L1984, 366.42 H 253,74 : 5.35 !
11985 441.84 ' $76.24 ! 6.36 !
i t966) 511,13 h 403.49 : 7.24 '
y 1987 568.78 ' 425.62 | 5.48 !
I 1988, 649.59 : 454 .19 i 6.71 :
| S e e e e e e e e e e e e e e e e e e e b e e 1
1 [} I 1
! Average ' , 6.23 H
7 T T T T T S /
Table 2.9.

GRDP of Each District of Ujung Pandang

J T e e e e e e e e T e e S \
H PBLSTRICTS ; GRDP : PERCENTAGE OF ' RAMK H
' ! ' TOTAL ' '
e e e b S e :
I (1} | (2) b (3) o (4) '
e e e et e T s 1
1. Mariso . ! 29.235,45) 4,50 H 10 H
V2. Mamajang I 22.4B5,14 3,46 4 11 :
' 3. Makassar | 42.319,55! 6,51 ! 8 :
' 4. Ujung Pandang | 144.957,66, 22,31 : 1 !
5. wWajo ' 111.123,36! 17,11 P 2 !
i 6. Bontoalla 148,279,786 7,59 : 6 :
' 7. Talla ' 658,612,01! 9,02 ! 4 N
' B. Ujung Tanah ' B1.959.00) 8,00 , 5 .
I 9. Panakkukang ' 46.970,85, 7,23 ' 7 '
! 0. Tamalate ' 62,157,227} 9,567 : ] )
' 11. Biringkanaya | 30.543,37) 4,70 : 9 :
Y e e e e e e !
) 1 ] . . [] 1
' ! h49.h89 , 42, 100,00 ' H
e o e e e e e S S e /
vaurce Statistic Office of Kodya Ujung Pandang
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B

CIncome Percapita of each District, 1988

et A A e e e \

DISTRICTS ! GROP ! PERCENTAGE OF ' RANK

: ! TOTAL :

: : R B DR
: (1) ' (2) \ (3) TS
X v T e kil Skl
: t. Mariso : 419,784/ 71,82 | 7
2. Mamajang : 228,575 49,37 ! (R
1 3. Makassar ' 347 .477, 59,45 ' 8
' a4, Ujung Pandang | 2.330.744, 398,78 ' 1
; 5. wajo ! 1.619.331, 217,086 . ! 2
' 6. Bontealla : 550.773) 94,23 ! 4
' 7. Tallo : 466,956 79,89 : 6
8. Ujung Tanah : ai14.427) 139,34 : 3
' 9. Panakkukang ' 336,086, 57,50 : 9
V10, Tamalate | ' 288.746), 49,40 ' 10
' 11. Biringkanaya | 499,912 85,53 \ 5
] i ] ) 1
1 1 1 1 -
! Kodvya Ujung Pandang) 584.474) 100,00 ' X

Drainage System.

Drainage system 1in Ujung Pandang is served by *%hree {3
rivers namaly '

—.Jenebfang
- Tallo
- Pampang

Flooded area is usually happen in Ujung Pandang caused Dy
saveral reasons

- Heavy rainfall
- Lack of drainage capacity
— Heavy fiows of Talio and .Jenabrang rivers.

Mormailly flooding only SVdays with depth petween (.6 H to 1
meter.

From the point of view of river water quality , it was done
some tests in order to obtain figures of water quality of
drains in several araas.
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Belnw is the rasult of the test.

NG, LOCATTON ' POPULAT ION 90D VALIE
i ! ‘DARCITY (PERESON/HAY!  {Mg/L)
e e
1 i 1 VT T T T T T
''1. | Perumnas Panaikang : 32 : 70
! ! (Low cost, housing area), : :
L] | 1 1
1 1 1 1
pon. I Panampu drain ! 327 ' 97
i P . 1 1
] 1 : 1 [
'3, | Bontoranmu drain ! 267 ' 15
] 1 I 1
i 1 I i
74 ! Mangkura drain ! 231 ' g5
1 1 I |
1 1 . . I ]
' 5. , Ahmad Yani Street : 222 ' te2
! ] . ] 1
I i ) 1 1
i 6. ! Malimongan Tua drain ' 264 : 122
1 T ]
I ] ] ]
' 7. | Rappo Jawa drain ! 254 ! 122
5 . ! ‘ :
N\ e

Water Suppliy System

Consumption of water for daily purposes is served by three
(3) water treatment. .

Treatment _ Capacity
Ratulangi 50 L/sec
Panaikang 1100 L/sec
Antang 20 L/sec
Total 1170 L/sec

The source for raw water is taken from

a. Jenebrang river. Total length of the Jenebrang river s
75km with catchmant area of 727 km

b. Maros river. Total Tength of the Maros river is 80 km
with catchment area of 650 km

The house connections of water supply is summerizad below,
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I hams Total Connechbions
Household ' 30.958
Commercial (shops) 312
canteen/Small shop 3.285
Mon commercial activitias 465
Private hospital 18
Pubiic service b, 262
special connection 17

Total - - 36.3%7
Besides direct connection, it was also developed other
services :
Water Tank 60 unit
Public Hydrant 95 unit

Mobile Water Tank 13 unit

{evel of services for water supply by introducing those
systems 1is 46% of total population of Jjung Pandang, and
organized by PDAM (Water Supply Enterprise).

Exishting Sanitation Facilities

Frhe existing domestic wastewater disposals in the city of Ujung
pandang are utilized the on site systems to treat toilet waste
only, while the gray water water originating from wash, bath,
cooking and  laundry is either disposal / discharged to
drains/canals / rivers without treatment or infiltrated into
underground by using separate suale pit or suakaway. Sewerage
system has nob developed yet in Ujung Pandang.

The c¢ity generally - in poor condition from the point aof view
canikation and health degree also iow. The area with poor
condition of sanitation will develop to slum area with very
densily popuilation. o

Aelow is table of Existing sanitation system for Ujung Pandang.
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/e e L e e
UONMOL FACILITIES ' NUMBER P RLFNTAGF
: : ! | (%)
R e e Sttt bl e
1. ) Privane Toilet : _ :

! I~ Pit Latrine : 6511 ' 5,4

| = Pour Flush ' 6889 ! 5,7

: ! - Water closet Vo 186549 bo65,3

] t . i 1

] 3 L] 1

o2, ) Public Tailat ' ' o

N Po— MCK i 4929 ' 4,1

' ' - Family Latrine’ ' 13130 . 10,9

H ] t 1

1 1 . . L 1

. 3. ! No Facilities ! 10388 : 15

i i (Other) | |

J S (U A
1 1 1 . t a
! ' Total ! 120436 100

'\ —————————————————————————————————————————————————————————————————

Daesiudging and Treatment.'

Cleansing Department of Walikotamadya UJjung Pandang providas
gesludging and iis subseguent transportation and disposal of
leaching pit / septic tank sludge utilizing vacuum trucks and
dispased to neght soil treatment located in' Kelurahan' Angtang
Kecamatan Panakkukang, 15 km from the city (figures 2.15) the
system is consist of anaerobic pond, fakultatif pond, mid aerated
iogonn and siudge drying bed, '

The peob1e has Lo pay of Rp' 15.000 of each sppf1r ‘tank, based on
Local Regulation (PERDA)Y NO. 3/1990

Cleansing Uepartment has 2 vacuum truck with Capac1ty of 2, m
and another 2 vaoum Lrucks has rapacyty of 3 mPtiPL

1f each person will .generate ‘sludge 40L/C/year and septic Tank
shail be emptied every 3_years and the save Tarror is 2,0; s0 des
ludging rate will 0,88 m /cap1Ta/year

The total vnlume to be desludged every year Decoma 44183

m/ fyear or 147 m" /dav

By using the 4 trucks and capability of truck to oparate is 3
Limes/day, then total volume of sludge to treatment is 33 md/day.
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CHAPTER (11

ritaria Design for Technology Option.

3.1, Water ‘borne diseasse

3.3.

N

Population dansity in Ujung Pandang for saveral areas has
reached 5872 person/ha. Based on questionnire data, water
porne disease  is pound in Kecamatan Ujung Tanah and
Kecamatan Pattingaloang and the most water borne discases
happehned is : diarrhos.

Figure 4.5, shown percentage of water bernea desease,

011 Permeability.

The so0il condition in the study area is cleassified into 2
groups in terms of its infiltration capacity based on the
sampling survey as show in fig. 4.6,

Ground_Water table

Ground water table depth, in the study area is shown in fig.
LA 7. ' : :

Dessiuding and Treatment.

fhe total quantity of desludging of the on site sanitation
system in the year 2010 ig setimated to be 65.775 m3/vear or
180 mi/day. :

A sludge treatmenft plant already contruchted be Tocal
government and seems to meet the estimated future disludging
quantity., ltence no additional studge treatmant plantss are
raguired. '
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Abthachment

COMMTTTEE  FOR THE MASTER_PLAN_AND_FEASIBILITY STUDY  FOR
ENVIRONMENTAL SANITATLON IN THE CLTY OF JJUNG PANDANG

L STEERIMG COMMITIEE

1. STEE
-~ Chairman : Director General of Human Settlements
Vice Chairman . Head of Bappeda of South Sulawesi Province

- Sacreftaries Director of Environmental Sanitation

- Head of Public Works Office for South
Sulawesi .

- Memoers 1. Head of Technical Foreign Cooperation
Bureau - Ministry of Public VWorks.

2. Heard of P4L Bursau, BAPPENAS

3. Director of Foreign Fund Ministry of
Finance

4, Director of Planning Devalopment, DGHS
5. Director af Water Supply, DGHS

6. Head of Public Works of South Suliawasi
Province .

7. Major of Kotamadya Ujung Pandang

2. TECHNICAL COMMITITEE

Chairman - ¢ Directonr of Environmental Sanitation

- Vice Chairman : Head of Public Works for Kotamagya Ujung
Pandang
- Secretarias . - Head of Sub Directorate of Human Waste and

Wastewater Disposal.

- Head of Sub Dinas Cipta Karya
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Members

]

o]

Haad of Sub Directorate To Soiid Waste

Head of Sub Directorate of Foareign Add
Administration, Directorata of Planning
Development

Head. of Sub Direchtorate Praparation of
Praject Evaluation, Directorate of
Ptanning Development

Head of 5

ub Oirectorate of Technical
Pianning brec

torate of Water Suppliv

e

Diractor of Water Supply Enterprise, Kodya
Ujung Pandang

Head of Infrastructur Development, BAPPEDA
Kotamadya Ujung Pandang

Project Manager of Environmantal
Sanitation for the South Sulawesi Province
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3. SOLID WASTE MANAGEMENT SECTOR

3-1. Present SWM condition in Kup {(Kotamadya U. Pandang) .
{summarized from IUIDP report for KUP 1990 and ADIPURA
guestionnaire 1993)

a, Institutional set up for KupP
* KUP Cleansing Department has responsibie t

transport waste from TPS (femporary disposal site
to TPA (fina)l disposal site).

% Based on 3K No. 3311/1893, Kelurahan (RT/RW) collec
waste by using handcart to TPS.
* Householders discharge their waste to bi
container. : : ' '
¥ There 1s no private sector 1nvo]vemént.
b. Condition and probltems of present SWM
* ° generation of waste : 2.95 1/inh/day.
* composition of waste :
No Componhent %
1 Organic 86,1
2 Paper 2,8
3 Glass 1,6
4, Piastic 4,3
5. Metal . 3,3
6. Wood 0,1
7. Cloth 0,6
2] Rubber 0,4
9 Others 8,0
Total : 100,0

source : researched by 1UIDP and UNHAS, 1991

* storage at source
many kinds of storage are used, such as plastic

koko!/UPG/JICA
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Koko!/UPG/4iCA

bin, concrete box, old drums, et¢. variation ¢
storage types reduce colilsction eficiency.

colliection

Level of services is about 46 %, especially f{

commercial area and  high and middle incom
community. Collection is done door to door by usin
1 m3 handcart. People living 1in unserved are
dispose their waste to the river, drainage canal c
discharge on empty land in the neighbourhood.

street sweeping and public area cleansing

Strest sweeping is done by cleansing departmen

by using brooms and forks; and some of public are
(drainage canal, . ditch) -is sarved b
publi¢ works department by using grass cuttin
machine. Coordination between both institution
cleansing department and public works department i
necessary.

Transfer station

No transfer station was operated in KUP.

Transportation :

The amount of waste transported in KUP is about 80
m3 by using 79 units truck and mini truck/pick u
which cover 37 kelurahans from totally 82 kelurahan
in XUP. Especially for market waste is transported
by 3 dumptruck and 1 pick up owned by UPTD Pasar da
Terminal. The main problems in transportation systel

are dinsufficient .capacity of . facilities an

incomplete equipment maintenance program.

frentment of solid.waste

No inciheration or composting activities have beer
done in KUP. :

Disposal :

Final disposal site used at present is in Kassi-
Kassi, Kelurahan Tamangapa, Kecamatan Pannakkukang,
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fokoi/UPG/S1CA

13 km from city center with total area about 10 H:
The method of disposal appliied is controlle
landfill. It means the waste will be covered 't
cover material after 3 or 4 days operation. Th:
final disposal is operated after Cleansir
department closed old final disposal at Tanjur
Bunga, Kelurahan Macini Sombala which is used sinc
October 1989, The eqguipment are 2 loaders and
bulldozars.

" Resource Racovery

Paper and Metal are collected by scavenger in Kassi
Kassi and Tanjung Bunga Disposal site. About 0.C
% from total waste collected are resource recover
material which is sold to dealer by scavenger.

Inventory of equipment

No Type Cap Quant GEY;
1. Armroll Truck 10 m3 1 1070
2. Open truck 10 m3 2 1970
3. Pick Up 3 m3 : 26 1981
4, Pick Up 4 m3 10 1983
5 Pick Up 3 m3 8 1286
6 Dump Truck 10 m3 12 1985
7 bump Truck 6 m3 20 1987
Total 1%
Peréonne1

Skilled personnel of. Cleansing  Department ar
limited and qualification of personnel consist of

1 Gol III/IV 23 12
2. Gol II 119 25
3. Gol I 75 0O
4 Daitly Employee 0 576

Total 217 613
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* Financial condition and user charge system

x Bp. million

Year APBD Total SWM Budget %
30/91 36,362 1.746 4,5
91/92 45,9483 1.950 4,2
92/93 60.439 3.144 5,2

User charge is collected by Kelurahan/LKMD and th
percentage of collection fee compare to operationa
cost can be explain as follow

%x Rp. million

Year Revenues Op. Cost ES

30/91 209,845 891,088 30,4
91/92 304,094 742,783 40,9
92/93 - 377,172 1.282,826 29,4

Revenue in 92/93 is calculated until Dec. 199z.

The main problems in fTinancial aspect are

— Revenue collection is not proportional to the nee
of fund for capital investment and operational o
assets, : : :

— jnsufficient priority of fund allocation for SW
- unclear target on tariff structure preparation.

c. Inventory of candidate sites for future landfil}

Not available, there is no long term planning in SWM.

d. " Role of private contractor and privatitaticn

N/A.

Koko! /UPG/4TCA
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a2,

Local industries which produce edquipment

No. Equipment Compahy Remark
i. Collection Vehic, NV. Haji Kalla Suppiier
2. Bin Container NV. Hajii Kalla Supplier
3. Brooms -p.m.
4 Trash Bin p.m.

Public health education and community participation

Compare to last year condition, commuhity participatic
in KUP at present especially in low income community t
make a clean  environmental become better, both i
participation in collecting and paying its coltlectio
fee, but good community development pattern is not ye
available and the improvsment program for communit
participation is still necessary.

Regulatfbn between Clééns{ng dept. and scavenger

Cleansiné Depar{ment manages scavenger activities i
final disposal.

3-2. SOLID WASTE MANAGEMENT BY RT/RW

a.

Koko! /UPG/JTCA

Role of RT/RW in municipal SWM

-RT/RW-is feSponéib]e_for co1lectioﬁ waste from sources t«

temporary disposal site by using handcart.

H&ndcarf'cb}1ectioﬁ systeﬁ

Collection frequency : about 2-3 times weekly.
Capacity of handcart : 1 m3.

Number of workers per handcart : 2.
‘Mumber -of trip : 2/handcart/day.

Wage of worker : Rp. 50.000/month.
Typical trip length : 600 - 1000 m.

* O% x % W N .
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c. Ménetary contribution
About Rp. 2000 - Rp. 5000/household/month to RT,
including community security.
3-3. Model Institﬁtion of municipal SWM.
'ar Medan Cleanhsing Enterprise:
b. Section under C1eansing.dept.'
c. ﬁetribution Section under cleansing dept.

d. LKMD, RT/RW and Mitra pasukan kuning.

Kokot/UPG/SICA -
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[ . INTRODUCTION

In response to the request of the Government of the Republic
of Indonesia (hereinafter referred to as "the Government of
Indonesia®"), the Government of Japan has decided to conduct a
Master Plan and Feasibility Study on Wastewater Disposal and
solid Waste Management for the City of Ujung Pandang, the
Republic of Indonesia (hereinafter referred to as "the Study") in
accordance with the relevant laws and regulations in force in
Japair.

Accardingly, the Japan International Cooperation Agency
{hereinafter referred to- as "JICA"), the official agency
responsible -for the implementation of the technical cooperation
programmes of the Government of Japan, will undertake the GStudy
in close cooperation with the authorities concerned of the

Government of Indonesia.

The present document sets forth the Scope of Work with
regard to the Study.

II. OBJECTIVES OF THE STUDY
 The bbjecfiﬁés'of_the Study are the followings:
1. To formulate a master plan up to 2015 for  the improvement
of environmental sanitation of Ujung Pandang City (Phase I
Study) . This master plan will include two components,

namely, a plan for wastewater sub-sector and a plan for
s0lid waste sub-sSector,

2. To conduct . a feasibility study for the first priority
project(s) based on the Master Plan (Phase II Study).

IIT. STUDY AREA

1. The Study area of the Phase I Study covers Ujung Pandang
City. The area invelved in Phase I Study is shown in

aAppendix 1.

2. The Study area of the Phase II Study will be selected
based on the result of the Phase I Study.

IV. SCOPE OF THE STUDY

In order to achieve the objectives mentioned above, the
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Study will cover the followings:

[ Phase I ]

1. Basic Study

(1)Collection and analysis of ‘relevant data and information,

review of previous studies and reconnaissance

[common items for both wastewater and solid waste sub-sectors]
a)Data on natural conditions such as ‘climate, topography,

geology, etc. . : o ) _
‘b)Hydrological, hydraulic and water quality conditions
c)Social and economic conditions and statistics
d)Population, population density and land use
e)Health  condition, waterborne disecases and
environmental damages _
f)Surface and ground water use

other

g)National 1laws, regulations, policies and development

plans related to the Study
h)Urban planning for Ujung Pandang City
i)Legislation and institutional aspects
j}Community and private sector participation
k)Financial conditions :

1)Review of existing studies and on-going projects. related

to the Study E
m)Present system

- administration - :

- institutional aspect

- legal aspect '

- financial aspect

[related to wastewater sub-sector]
‘a)Existing and future water supply systeim
b)Existing and future urban drainage system
c)Flood damages
d)Present wastewater disposal system

- toilet types '
- septage collection and its disposal

[related to solid waste sub-sector]
a)Present solid waste management system

-~ generation . ' SRR
- discharge
- collection and transfer
'~ transportation and road traffic system
- treatment and disposal : o
~ street sweeping
~ composting
- recycling

(2)YField Surveys

[common surveys ' for both wastewater ‘and - solid waste
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sectors]
a)Environmental survey
b}Public consciousness survey
[related to wastewater sub-sector]
a)Amount of wastewater and it composition
b)Performance of existing facilities

{related to solid waste sub-sector]
a)Amount of solid waste and its compos;tlon
b)Time and motion study

(3)Analysis of collected data and field surveys

a)Assessment of the present condition
b)Identification of the problems to be solved

2. Formulation of the Master Plan

(1)Determination of planning framework

(2)Determination of basic policies, goals, targets, and
strategies

(3)Preparation of the alternatives for the wastewater disposal
and solid waste sub-sectors

{4 )YRough estimation of construction and opefation and
maintenance cost :

(S)Preparation. of the Terms of Reference of “"Analisa Dampak
Lingkungan (Environmental Impact Analy515)" {hereinafter
referred toc as "ANDAL")

(6)Evaluation of the alternat1ves from the viewpoint of public
health, technology, society, economy, finance, institution
and environment, and the selection of the best alternative

(7)Organizational and institutional plan

(8)Plan for community and private sector participation

(9)Environmental educatioh and promotion plan
(10)Financial plan

(li)Evaluation of the Master Plan
(12)Imp1ementation plan

(13}Ident1f1cat10n of the prlorlty project(s)

3. Preparation of the Pilct Study
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[ Phase II ]
4. Feasibility Study on the priority project(s)
{1)Confirmation of the plannlng framework
a)Target year
b)Planning area
c)Service level
d)System components

(2)Collection of supplemental data and detailed field
investigations

{3)Facility plan
a)Examination of alternatlves
b)Preliminary design of facilities
c¢)Investigation of necessary ‘equipment
(4)Organlzat10n and management plan
(S)OPEIatan and maintenance plan
{(6)Cost estimation
(7)Financial plan.
(8)Project evaluation
a)Financial analysis
b)Sacial and economic ana1y51s

¢c)Institutional ana1y51s
d)Env1ronmenta1 and Environmerital sanltatlon analysis

(9)ANDAL

(10)Project implementation plan

$. Conduct of the Pilot Study

V. STUDY SCHEDULE

The Study will be carried out in acéordance with - the
tentative work schedule attached herewith Appendlx 2.

VI. REPQRTS

JICA shall prepare and submit the following reports in
English to the Government of Indonesia: : o
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1. Inception Repart . '
Fifty(50) copiles within one (1) month after the

commencement of the Study

2. Progress Report (1)
Fifty(50) copies within five (5) months after

commencement of the Study

T
jra
e

3. Interim Report ' .
Fifty(50) copies within eight (8) months after the
commencement of the Study :

4. Progress Report (2) .
Fifty(50) copies within twelve - (12) months after the

commencement of the Study

5. Draft Final Report _ - o :

‘ Seventy(70) copies within sixteen (16) months after the
commencement of the Study. The Government of Indonesia shall
submit its comments to JICA within thirty(30) days after the
receipt of the Draft Final Report

6. Final Report
Seventy(70) copies within two(2) months after JICA's receipt

of the said comments on the Draft Final Report from the
Government of Indonesia :

VII. UNDERTAKING OF THE GOVERNMENT OF INDONESIA

1. To facilitate smooth conduct of the Study, the Government
of Indonesia shall take necessdary measures:

(L}to secure the safety of the Japanese Study Team {hereinafter
referred to as "the Team"},

(2)toe permit  the members of the  Team 'to enter, - leave and
stay in Indonesia for the duration of their . assignment
therein, and exempt them from foreign registration
requirements and consular fees, -

(3}to exempt the members of the Team from taxes, duties and
other charges on equipment, machinery and other materials
brought into Indonesia for the conduct of the Study,

(4)to exempt the members of the Team from income tax aned

charges of any kind imposed on or in connection with any

emoluments or allowance paid to the members of the Team for
their services in connection with the implementation af the

Study, Co ' S _

(5yto provide necessary facilities to the Team for remittance
as well as utilization of the funds.. introduced into
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Indonesia Ffrom, Japan in connection with the implementation
of the Study.

{6)to secuve perm1351on for entry 1nto prlvate properties or
restrlcfed areas for the conduct of the Study.

(7)to secure perm15310n- for the Team to take all data and
documents (including maps and photographs) related to the
Study out of Indonesia to Japan, and :

(8)to provide medical services as neaded. Its expenses will be
chargeable on the members of the Team.

2. The Government of Indonesia shall -bear claims, if. any
arises against the members of the Team resulting from,
occurring in the course of, or otherwise connected with, the
discharge af their duties in the implementation of the
Study, except when such claims arise from gross negligence
or willful misconduct on the part of the members of the

Team.

3. The Directorate General of Human Settlements, Mlnlstxy of
Pubic Works .(hereinafter referred to as "CIPTA KARYA") shall
act as the counterpart agency to the Team and also as the
coordinating body in relation with other - relevant
organizations for the smooth 1mplementat10n of the Study.

4. CIPTA KARYA shall, at its own expense, provide = the
Team with the followings, in cooperation with other
organ1zat1ons concerned ' . - : :

(l)avalldble data and information related to the Study,-

(2}counterpart personnel,

(3)suitable office space with necessary equipment -in Ujung
Pandang City, S o :

(4)credentials or identification cards.

VIII. UNDERTAKING OF JICA

Fof the implementation of the‘StudyL JICA shali=take'the
following measures: S o : ..

1. to diépatch, at its own expense, the Team Eorlhdohesié;-and

2. to pursue technology . transfer to Indonesian_countefpart
personnel. in the course of the Study. . .
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IX.. OTHERS

JICA and CIPTA KARYA shall consult with each other in
respect of any matter that may arise from or in connection
with the Study. :
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MEEE4 MM
MINUTES OF MEETINGS
FOR
THE MASTER PLAN AND FEASIBILITY STUBRY

oN

WASTEWATER DISPOSAL AND SOLID WASTE MANAGEMENT
FOR

THE CITY OF UJUNG.PANDANG,-

THE REPUBLIC OF INDONESIA .

AGREED UPON BETWEEN
DIRECTORATE GENERAL OF HUMAN SETTLEMENTS
MINISTRY OF PUBLIC WORKS

AN D |

JAPAN TNTERNATIONAL COOPERATION ACENCY

JAKARTA,

DECEMBER 13, 1993

A a0l B S, , KUN{TOSHI SAKURAL® -

DIRECTOR GENERAL of ‘ LEADER.
IUMAN SETTLEMENTS, : PREPARATORY STUDY  TEAM,

MINISTRY OF PUBLIC WORKS : ' JAPAN INTERNATIONAL
S : COOPERATION AGENCY
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The Japan International Cooperation Agency (hereinafter referred to as
"JICA"), at the official request of the Government of the Republic of
lndonesia. dispatched a_prepuratory'stﬁdy team (hereinafter referred to as
“the Preparatory Team”) headed by Dr. Kunitoshi SAKURAI from December 5 to
December 22, 1993 to discuss the Scope of Work for the Master Plan and Feasi-
‘bility Study on Wastewater Disposal and Solid Waste Management for the City of

Ujung Pandang, the Republic of Indonesia (hereinafter referred to as "the

Study").

The Preparatory Team had.a geries of discussions with the Indonesian
authorities concerned such as the Directorate General of Human Settlements,
Ministry of Public Works (hereinafter referred to as CIPTA'KARYA). The list of
those who attended these discussion meetings is shown in the Annex. Both sides

agreed on the Scope of Work for the Study.
This document sets forth the main items discussed.

1. Both the Preparatory Team_and'ghe Indﬁnesian side agreed to change the
neme of the Study from ”Mustef Plan and Feasibility Study'for Environ—l
mental Sanitation (Human Waste & Water Disﬁosal. and Solid Waste Manage-
ment) for the City of UJung Pandang to "Master Plan and Feasibility
Study on Wastewater Digposal and Solid Waste Management For the City of
Ujung Pandang, the Republic of Indonesia". This change has ‘been made
based on the mutual understanding that the term "wastewater” includes

both human waste and wastewater.

2. The Study Area for the Master Plan consists of the whole area under the
jﬁbisdictibn of the City of Ujung Pandang, It shall include, howavwer,
gites for future wastewater treatment plant and sanitary landfill, and
their environs, even in the case of thexr 31t1ng bevond the boundary of
"the City of UjUng‘Pandang. When the sanitary landfill site is located in
a ne&rby iocal authority, the landfill ‘shall be designed to accoamodate

. not only the solid waste from Ujung Pandang but also that from the said

local authorlty

3. Both sides.agreed that the target yeér of the Master Plan shall he 2015
and tﬁqse of the Feasibility Study on wastewater sub-sector and solid

"waste:SUb"sector shall be 2005.
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Joth sides agreed that the type of wastewater to be studied is limited
to the domestic sewage, commercial sewage and industrial wastewater
which would not cause problems both gqualitatively and.quantitﬁtively to
wastewater facilities. As for the type of solid waste to be studied, it

is limited to the municipal solid waste such as domestic waste, market

~waste and street sweeping waste. However, non-hazardous industrial and

hospital waste shall be included in the Study.

The Indonesian side requested JICA to carry out the Study based on the

following approach:

Coneeptual development and preparation of the Master Plan régarding
wastewater disposal and solid waste management shall be linked and
integrated with drainage system/town Fflushing development in Ujung
Pandang. _ _
In the preparation of the Master Plan, the necessity and priority of
each of drainage/flushing, wastewater disposal and séiid waste managew
ment shall be studied and indicated. - . )

In the Feasibility Study, the affordability to invest shall be taken
into account,

- appropriate technology shall be applied if necessary.

- improvement shall be carried out in a stepwise manner in area dimen-

sion along with the Master Plan.
The Prebaratory Team took note .of the request.

As for the environmental evaluation of the priority project(s), firétly
the Japanese Study Team {(hereinafter referred'to as "the Team”) shall
prepare in English “Kerangka Acudn(Terms of Refgfence)" (hereinafter
referred as “"KA") of "Analisa Dampak Lingiungan (Ehvirqnmental Impact
Analysis)" (hereinafter referred as "ANDAL") with full-participation of
the - Indonesian. side.. Secondly, the Team shall carry out ANDAL together
with the-Inddnesian gside. Preparation of KA-ANDAL and ANDAL shall - be
done according to the Indonesian laws and guidelines. CIPTA KARYA shall
take necessary procedure after the receipt of the result of KA-ANDAL and

ANDAL.

Both sides agreed to conduct a pilot study tbnsisting of the folloﬂing_
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three components as a part of the Study.

a)

b)

c)

Communal system for wastewater management, i.e. septic tanks for
the treatment of black/gray water from 10 families

Communal container system for solid wagte collection, i.e. con-
tainers located slong roadside for the discharge of solid waste by
nearby residents

Health and environmental education to promote the residents'

awareness, willingness to pay and communal participation

As for a), the ongoing project may be used for the pilot study within

. the Study timeframe.

The Indonesian side agreed to organize a steering committee and a tech-

nical committes to formulate the basic policy of the Study and to deal

with technical matteré,respectively, The committees shall be composed of

the representatives of concerned agencies as follows:

a)

b)

Steering Committee

- Chairman : Director General of Human Settlements
~Vice Chairman . Head of BAPPEDA of South Sulawesi Province
Secretaries ¢ 1.Director of Environmental Sanitation

: 2.Head of Public Works Office for South
_ _ Sulawesi Province
Members : : 1.Head of Technical Foreign Cooperation Bureau
Hinistry of Public Works
2.Head of P4R Bureau, BAPPENAS

.Director of Foreign Fund,
Ministry 6f-Finance
,Diregtor of planning Development,DGHS

&

.Director of Water quply

.Hayor Kotamadya Ujung Pandang
Director of Hazardous Waste Management,
BAPPEDAL ) |

8.Director of ROM,BPPT

BRI (S TN

Technical Committee

" Chairman ~: Director of Environméntal Sanitation,PLP
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Vice Chalrman : Head of Dinas PU CIPTA KARYA,
South Sulawesi Province
Secretaries : 1.Head of BAPPEDA of Kotamadya Ujung Pandang
2.Head of Sub Directorate of Human Waste and
Wastewater Disposal, PLP
Members . 1.Head of Sub Directorate of Solid Waste, PLP
2.Head of Sub Directorale of Foreign Aid
Administration, Directorate of Planning
Development, DGHS
3.Head of Sub Directorate Preparation of
Project Evaluation, Directorate of Planning
Development DGHS o
4. Head of Sub Directorate of Technical Plan-
" ning Directorate of Water :Supply;DGHS

&

.Director of Water Supply Entefprise,

'Kodya Ujung Pandang. .:.: o it

6.Heand of Public Wané:Départmgntgfbr '
Kotamadwe Ujung Pandang ' ‘

7.Head of Clea_nsingx,l.‘fepﬁﬁtment-,
Kotamadya Ujung Pandang.: ool

'8.Head of Infrastrugture. Development BAPPEDA
Kotamadya UJung Pandang

Q.Proaegt Manager of Envxronmenfal‘Sanitation
for.thg South.Sulawesi,Province

10.Center for Environmental:Study,
HaSanﬁddin-Univéréity

11.JICA Expert in SWM

12.JICA Expert for Wastewater

The Préparatory'Team requested the Indonesian side to prepare-an office

for the Team in Ujung pandang. This office should be equipped with the

following:
a) Desks. chairs and air conditioners
b) Telephone and facsimile '

B C DL
R ERE I & PR

The Indonesian side accepted the request of the Pngp&ngtory Team.
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10.

11.

1z2.

13.

The Preparatory Team requested the Indonesian side to appoint a coun-
terpart team corresponding to the Team in order to execute the Study
jointly and to achieve the effective technical transfer. The Indonesian
side agreed to assign the necessary counterpart personnel for the Study.
The Indonesian side requested the Preparatory Team to give training to
counterpart personnel in Japan and hold a seminar in conjunction with
the submission of the Draft Final Report. The Preparatory Team took

note of the request.

The reports shall be prepared in English. Summaries of following reports
shall be prepared also in Indonesian. - In case any doubt arises in

interpretation, the English version shall prevail.

a) Inception Report
b) Interim Reporf |
c) Draft Final Report
d) Final Report

The sites for priority project(s), such as wastewater treatment plant
and sanitary landfill, shall be determinmed by the lIndonesian side by the

time of submission of Interim Report.

For the smooth conduct of the Study, appropriate truck scale shall be
installed at the entrance of the existing final disposal site, before
the commencement of the first work in Indonesia stated in the Tentative
Work Schedule of the Scope of Work. The procurement of the truck scale
chall be carried out by JICA, while its installation and constriction of

the temporary sité office with electricity shall be done by the Indowv-

sian side.
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Annex

1.CIPTA KARYA

Mr.
Mr.
Mr .

Mr
Mg

Mr.
Mr.

Mr

Mr.
Ms.
Mr.

Hr
Ms

Mr.
Mr.
.Rudi J. Utowmo

Mr

Z.South Sulawesi Province

Mr

Mr.Bonar Simanjuntak

Mr

Djoko Kirmanto
Darmawan Saleh

Suwarso

.Jacob Ruzuar

.Hidayat Kailani
Handi Legowo
Dwityo Akoro
JMaliki

Rustam

Marina

Bambang Duminto
.Hamdi

.Mulyani

Darminto

Amwazi Idrus

.Sayadi

Eddy

3.City of Ujung Pandang
Kol. Galib,SH

Mr
Mr
Mr

. Bambang
.Andi Sommeng
.Marsin Sahibu

.B. Nurkin

List of Attendants

Director of Program Development
Director of Environmental Sanitation
Head of Sub-Directorate of
Foreign Aid Administration,BPCK
Head of Sub-Directorate of Wastewater
Repr. of Sub-Directorate PEP, BPCK
Repr. of Sub-Directorate SWM
-ditto-
Repr. of Sub-Directorate Wastewater
~ditto- |
Sub-Directorate PU, BPCK
Sub-Directorate PEP, BPCK
Administration Division;PLP
Sub-Directorate TK II,DTKTD
Bureau KLN '
Sub-Directorate PUW.DTKTD
Repr. of Sub-Directorate PEP,BPCK

Head of Physical and Infrastructure
Division,BAPPEDA

Head of PLP Project

PLP Project

Acting Mayor

(Vice Governor of South Sulawesi)
Head of BAPPEDA

Head of Cleaning Department
Cleansing ﬂepaptment

Center-for Environmental‘Study.

Hasanuddin University
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4 JIGA Expert

“Mr.Shinji Omori

Mr.Akio Ishii

5.JICA Preparatory Study Team
Dr.Kunitoshi Sakurai
Mr.Hisataka Sokawa
Mr.Hisayuki Futami
Mr.Masakazu Nakao

Mr.Takao Watanabe

Mr.Motoi Muraoka

Mr.Shin-ichi Osaka

JICA Expert on Sewerage Planning,
CIPTA KARYA

JICA.Expert on Solid Waste Management,
GIPTA KARYA

University of Tokyo

Japan Sewage Works Agency

Japan Environmental Sanitation Center
Japan Sewage Works Agency

Japan Education Center of Environmental
Sanitation

JICA
Nippon Jogesuido Sekkei_Co., Ltd.
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Mr. George Straya Staff

AR AREEWE (CIPTA KARYA)

Mr. Rachmadi B.S. Director General

Mr. Djoko Kirmanto Director of Program Development

Mr. Darmawan Saleh Director of Environmental Sanitation
Mr. Suwarso Head of Sub-Directorate of

Foreign Aid Administration, BPCK

Mr. Jacob Ruzuar Head of Sub-Dirctorate of Wastewater
Mr. Hidayat Kailani Repr. of Sub-Directorate PEP, BPCK
Mr. Handi Legowo Repr. of Sub-Directorate St

Mr. Dwitfo Akera -ditto-

Mr. Maliki Moersid Repr. of Sub-Directorate Wastewater
Mr. Rustam ~ditto-

Ms. Marina Sub-Directorate PU, BPCK

Mr. Bambang Dummto Sub-Directorate PEP, BPCK

Me. Hamdi : Administration Division, PLP

Ms. Mulyani Sub-Directorate TK [1, DTKTD

Mr. Darminto Bureau KLN

Mr. Amwazi [drus Sub-Directorate PUW, DTKTD

Mr. Rudi J. Utomo Repr. of Sub-Directorate ?EP, BPCK
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MAZ7 e
Mr. Sayadi Head of Physical and [nfrastructure
Division. BAPPEDA
Mr. Sonar Simanjuntak Head of PLP Project
Mr. Eddy PLP Project |

R VAR a1
Kol. Gaiib. SH Acting Mayor
| (Vice Governor of South Sulawesi)
Mr. Bambang Heryanto  Head of BAPPEDA |
Mr. Andi Sommeng. Head of Cleansing Départment

Mr. Marsin Sahibu Cleansing Department

AT RE _
Dr. B. Nurkin . Center for Environmental! Studies

Dr. Ambo Upe -ditto-

HGEBIEEAE } Lo b U 47—

Mr. Sudjoko Head of Staff Administration
HR R 0 Chief Adviser
(=1 S - JICA Expert on Eavironmental Sanitatlion
J I CABPIxR |
A EE JICA Exﬁert_dn Sewerage Planning
CIPTA KARYA .

HF RS ' JICA Expert on Solid Waste Management, -
: CIPTA KARYA
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Outftine Plan

Pembuangan Air Limbah Domestik
Kotanadya Ujung Pandang
~~Laperan Akhir—

Ditto -
—Final Report—

Review Rencana Umum Tata Ruang
Wilayah Metropolitan Minasamaupa

Sulawesi Selatan
Kotamadya Ujung Pandang Dalam Anghka 1992
Kerya Sama BAPPEDA dan Statistik

Indoﬁesja ~Health Profite Visualization 1992
A2 KR T — REHEE 1992

Sulawesi-—TIrian Jhya Urban Developmeat Project
(Loan No. 3340 IND) - I
Quarterly Prog}éss Report No.05 (Jul,-Sep. 1993) |
A5 =4y T Iy BT
POATREE No. 05 (1993¢F 7-97)

Program Pembangunan Prasarana Kota Terpadu

<P3KT> Project Memqfahdum

Kotamadya Daerah Tingkatll Ujung Pandang
BARTA v 7 THRHE -T2 PAET VT L

PR A

A 3E

Ad

Ad

Ad

Ad

Ad

Ad
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8 | Country Report —July 1993 | iE Ad
—The Exchange of Information on Sewage Works

with the Government of Malaysia —

Ay K2 7ETKES Y MY =L~ b

9 f National Policy for Solid Waste Management HEE Ad
in [ndonesia . o
A ¥R 7 ORI

10} 1 v KRy 7 OREEMNEENY HAGE Ad
JICAvEY Y —BIEH

11| Analisis Mengenai Dampak Lingkungan A | 10cmxZ0ca
(Peraturan Pemerintah Nomor 29 Tahun 1986)
ISt Ne2d, 1986

12 { Analisis Mengenai Dampak Linghungan 138 Ad
(Peraturan Pemerintah Nomor 51 Tahun 1993
tanggal 23 Oktober 1993)
BISREIEEES NSl 1993

13 | Septic Tank Pasang Surut A5 Ad
JEHAE, 7 Ly b

14 | Rencana Pembilasan (Flushing) Drainase 13 Ad
Xota Ujung Pandang '

15 | PROKASIH—Clean River Programme —Brochure E%" Ad
xhnwiEpistE -7y b

16 | ADIPURA —Program Kebersihan Kota 13 Ad
b REHE '

17| Sulawesi Map 1:1.500, 000 #E
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18 | Ujung Pandang Map 1:30,000 A&
RPN TANE ot 1]

19 | Municipal City of Jung Pnadang—OQHP — W Ad
GV Y IR OHP -

20 | Hasanuddin University %35 | 10emX20cn
Environmental Studies Center—Brochure
YR T REEERE e 7y b

21 i Ujung Pandang_ I_ndustrial Estate —Brochure HEE | 10em X 20cm
—The Right Location for Your Factory - 1 5E
S wR v TEMS Ty b

22 { Water Supply and Environmental Sanitation A 8 Ad
Training Center —Brochure HEE
AGEEEHAEEE ¥ — Ty b

23 | PERUM PERUMNAS A 3% Al
(FEAF{FENER

24 | EVENS —STOG(AQUA —LIFE) BEEE Ad
Waste Water Treatment_ System
KepRy SEHRREE s O 7

95 | Wirbeljet —The System for the Efficient HiE Ad
Cleaning of Basins

B .k

26 | Hasil Uji C_oba Reaktor Upflow Anaerobic A3 Ad

Sludge Blanket (UASB) di Tangerang, September 1993
| FEiGEgSEEAS v 7T v v PRIGHERESR
27 | Anaerobic Sewage Treatment “in Colombia R Ad
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